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' UNITED STATES PATENT OFFICE.

KNUT G. THIMAN, OF NEW YORK, N. Y.

LOCK MECHANISM AND KEY THEREFOR.

- Bpecifioation of Letters Patent.
* . Application filed December 21, 1910. Serlal No. 598,555

Fo all whom it may concern: '

Be it known that I, Knur G. THIMAN, a
citizen of Sweden, and a resident of the city
of New York, borough of Manhattan, in the
county of New York and State of New York,
have invented certain new.and useful Im-

rovements in Lock Mechanism and Keys
Therefor, of which the following is a speci-
fication. - :

This invention relates to locks.
~ The object thereof is to provide a locking
mechanism having a wide range of appli-

cability, and in which simplicity and cheap-

ness of construction will be compatible with
reliability of operation and immunity from
tampering.

- Another object of the invention is to pro-
vide a double edged key for such mechanism

camposed of reversible and interchangeable

sections. ‘

Further objects and features will become
apnarent as the description proceeds.
" In the -drawings forming a part of this
specification, Figure 1 is a side view of the
invention, portions thereof being shown in
section and other parts omitted. Fig. 2 is

- @ transverse section of the invention. Fig. 3
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15 a central longitudinal section ef the in-
vention. Fig. 4 compriges a front and side
view of 8 segmental spacing block.: -Fig. 5
comprises a side and front view of 3..5pac-
ing washer. Fig. 6 is a side view of -a gec-

tional key, Fig. 7is a front view of 2 key

section, IFig. 8 is a side view partially in
section, showing in full lines a .madified

. form of the lock mechanism applied to a

40

double ended type of lock recessed into a
door. Fig. 9 is a front view of Fig. 8, some
elements being omitted and others shown in

a changed position, the conventional parts.
‘of the lock in this and -the preceding view

heing shown by dot-and-dash lines. Fig. 10

is a front and baottom plan view, respec-:

- tively, of a tumbler. Fig. 11 is a tap plan
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view showing a modified form of the lock
meehanism applied to a pad-lock. Fig. 12
is a partial central longitudinal section of
Fig, 11, the operating -parts belonging to
the lock-mechanism being
the preceding view by full lines, and the con-

" ventional parts of the pad-lock by dot-and-
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dash lines, Fig. 138 is a side view of a twin-

key for use in conjunction with -the lock--

mechanism shown in Figs. & and 9, and
Tig. 14 is a front yview of FlIg. 13.
ﬁeferring te the severa

shown ip this and .

parts “of the | 20 ; and at one end each tumbler has 3 lock-

‘drawings the numeral 20 indicates a sta-
tionary. cylinder or casing provided inter-
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nally with. opposed upper and lower lock-

ing grooves 21 'and 22, At ad{acent sides of
the lagtter are provided supplementary op-
posed grooves, 23—24 and 25—26 (Fig. 2).
A rotatable barrel 30 inside the said cagin,

20, is built up of laminated sections hels

positively together interpally and provided
with spaces. therebetween. Preferably the
barrel consists of washers 31 and pairs ef
spacing segxentgs 32 (Fig. 4) alternatingly
sisposed, Openings 33 &Fig. 8) in the said

washers 81 are sufficiently large ta provide

olearance for g key, which will be more fully
hereinafter referred to. To the said barrel
30 are secured front and rear heads, 34 and
35 resgectwely, by means of rods 36 which

asg through the washers 31 gnd segments
12, and are serewed into said frent head 84
as. well as riveted over into said rear head
35. - The front head 34 has a flange 37,
formed integral therewith, which overlaps
the front end of the casing 20, and the rear
‘head 35 has a flange 38 removably secured
‘thereto by screws 39, so that the barrel
which ig self-contained may be remoyed
from the cgsing in its eptirety without dis-
assopiation of the parts thereof. e ssid
barrel 80 rotates truly in the casing 20 by
virtue of the gylindrical portions of the said
heads 84 and 35 engaging the bore of the
said casing 20. The lower portions 31% of
the washers 21 alsg confarm to the here of
the casing 20 so as to’afford extra bearing
surface. :

A bar 40 has a head 41 which is held in
engagement with a slot or pocket 42 in the
rear head 35, by the said flange 38. The bar
40 is connected up ‘with the bolt of the Jock
as is customary in such lock-mechanism.
(Fig.3)

.- The tumblers 45 areslidably received with-
in the straight-sided recesses formed be-
tween the inner edges of the segments 32
and tﬁe faees of the washerg 31 and
solely therehy. The series of tumblers 45

arg preferably disposed eccentrically rela- -

tively to-the said casing 20, as also the

Jargingted bady of the barrel 80. The tum-

blers are of like construction and apertured
for the passage of the key. They are pro-
vided at the ends with shoylders 46, either
of which is adapted to besar against the
lawer portion of the bore of the said casing

ided
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shoulder and of suitable width to be re-
ceived in one of the several slots 21 to 26,
the shoulder opposite the said lip 47, being
the wider. (Fig. 10.) A predetermined
number of the tumblers are disposed with

their locking lips at the bottom and the re- -

mainder with their locking lips at the top,
which positions may be designated as in-
verted and converted, respectively.

Springs 50 bear against the tumblers so
a8 to force all of them in one direction, hold-
ing the lips of the inverted tumblers in one
of the lower grooves and the converted tum-
blers with their wide shoulders against the
bottom of the bore of the casing and their
lips away from the opposite upper groove.
These springs may be termed comb-springs,
because they consist of a longitudinal body
part 51 and a series of parallel spring teeth

.or fingers (50) at right angles thereto. The

tips of sald fingers 50 bear against sub-
shoulders 48 (Fig. 10) formed in the end
portions of the several tumblers adjacent to
the hereinbefore mentioned bearing shoul-
ders 46. The washers 31 and segments 32
are beveled or chamfered as shown at 52
and 53 respectively, to provide straight in-
clined faces, against which the body por-
tions 51 of the springs are held clear of the
casing 15 by means of screws 54. The inner
top and hottom edges of the aperture in said
tumblers 45 are beveled from both sides as
shown at 49. In each tumbler the beveled
edges of the key-opening are equi-distant
from the bearing shoulders 46 and in nor-
mal position of the parts the inner and bot-
tom edges of all the tumblers. are in. aline-
ment.

The key, as shown more particularly in
Figs. 6 and 7, has two serrated or irregular
edges tor engagement with the inner top
and bottom edges of the said tumblers 45.
The construction of the key and tumblers is
such that the insertion of a proper key into

- the barrel lifts all the inverted tumblers so

as to release their lips 47 from one of the
lower grooves, for instance 22, but does not
change the position of the converted tum-
blers, whose locking lips still remain out of
engagement with the upper groove, 21.
Near its finger grip 60 the key has a straight
portion 61 which fits a corresponding open-
ing 62 in the front head 34 (Fig. 8) by
means of which the turning of the barrel 30
is effected. The said opening 62 has an ad-
ditional function of guiding or centering
the key, the irregular parts of the latter
merely releasing the tumblers 45. The body
of the key is preferably built up of posi-
tively located sections 63, to this end said
sections are provided centrally on their
faces with inter-fitting grooves and ridges
64, and secured together and to the finger
grip 60 by means of a screw 65 which passes
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through the several sections 63 and is
threaded into the finger grip portion of the
key. The end scction 66 of the key is
thicker than the others to permit the head
of the screw to be counter-sunk therein.

- Bach section 63 is provided at its ends with

a V-shaped groove 67 and a ridge 68 point-
ing in the same direction. The several sec-
tions can be reversed and arranged at will
without disasscciating the key, so that the
grooves and ridges form continuous irregu-
lar zigzag lines on both of its edges. The
sections 63 and the tumblers 45 may be cor-
respondingly numbered or lettered near the
ends, for convenience in keeping a record of
their permutation. (Figs. 6 and 10.)

In Figs. 8 and 9 is shown a double ended
barrel 80° recessed in a door. In this in-
stance, the barrel 80 has a centrally built-in
toothed segment 70 which is in engagement
with a ccrrespondingly notched bolt 71.
For this form of lock a twin-key such as
shown in Figs. 18 and 14 is provided, two
keys being used because if the tumblers at
beth sides of the said toothed segment 70
were symmetrically arranged, 1t would
greatly reduce the number of possible per-
mutations. Each member of the twin key
is provided centrally with a straight sec-
tion 72 which may be arranged to directly
engage an opening 78 formed in the segment
70. The shanks or bodies of the two mem-
bers may be offset in opposite directions as
at 76 (Fig. 14.) and provided with associ-
ated, flat finger-grin extensions 74 connect-
ed by a rivet 75 which constitutes a pivot to
permit the two members to be closed or
folded over each other.

In Figs. 11 and 12 the lock-mechanism is
shown embodied in a pad-lock. -Here the
rear head 35 of the barrel 30® has a plate
80 attached thereto. from which extends a
locking projection 81 that is normally re-
ceived in a notch 82 in the hasp 83. 1t is
obvious that turning of the barrel swings
the said projection 81 out of the notch so as
to release the hasp member.

The cperation of the invention will be
clear from the foregoing. The key is in-
serted into the barrvel 30 and as it advances
elevates the several tumblers 45 in the path
thereof, against the tension of the springs 50.
Eventually the converted tumblers, that is,
those having their locking lips 47 at the top,
are permitted to descend again to their
original positions, where they rest with their
lower or wider bearing shoulders 46 on the
lower portion of the bore of the casing 20,
and with their locking ends away from the
upper groove. In the final position of the
key, the inverted tumblers, that is, those
with their locking lips at the lower ends,
are held lifted so that their lips clear the
lower groove of the said casing 20. The two
pairs of opposed supplementary locking
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Witooves 98=—024 Anid 25--26 Are provided in
otder to peitinit the bairel to be foclkéd in an
in-operative Position, that is, with the bolt
getiacted when turned in either diréction
according to whethei the door opens from
the tight or left hand. Should a false key
be inserted in the ock, it will either fail to

“elévate one or moteé of the inverted tumblers

of will elévate one or more of the converted
tumblers, or both of these things will hap-
pen. In any event the lock could not be
opesated. Tt is obvious that if there is a
relative isplacement as to one of the mem-
beéis only, the lock cannot be opened. The
additional or supplementary locking grooves
réceive the locking lips of one or more of
the tumblers if an attempt is made to return
thé barrel to normal position by a key other
than the proper oné. The eccentricity of the
barrel 30 and of the tumblers 45 with refer-
efice to the casitig 20 enables the tumblers to
stand ¢lear of the iipper portion of the bore
thefgof. By the use of the same parts a
lagge number of different locking combina-
tions can be produced by varying the rela-
tive number of inverted and converted
tumblers as well as their order, and by cor-
respondingly reversing and changing the
position of the key-sections 63.

Having described my invention, what I
secure by Letters Patent and claim
igi— '

1. In a device of the character described,
the combination with a casing provided with
locking grooves, of a sélf-contained rotary
bariel in said casing, said barrel being com-
posed of lamine held rigidly against one
aitothef, ahd tumblers slidably guided solely
by the limine thereof adapted to engage
with said grooves. .

9. In g device of the character described,
thé combination with a éasing provided with
locking grooves, of a rotary barrel therein

coriposed of sepiraté sections with recesses.
therebetwéen; tie-rods passing through said

sgetiotis to hold them together; and tumblers
for engagement with said grooves mounted
slidably in said recesses: ,

3. In a device of the character described,
thée combination with a casing provided with
locking ghooves, of 4 rotary barrel therein

composed of separate sections with recesses
therebetween, heads constituting journal:

portions for the barrel, rods tying said heads
anid sections together; and tumblers for en-

gagement with said grooves mounted slida- -
bly in s&id recesses: '

4: In 4 device of the character described,
the combifiation with a casing provided with
locking grooves, of 4 rotary laminated barrel
built up of alternating washers and pairs of
laterally spaced segments with tie rods pass-
ing through the washers and segments, and
tumblers for engagement with said grooves
held slidably in recesses formed between the

appésite intier sdges 'of said ‘Segmiénts and
the fadés of the Wwasliers. ‘

% In a device of the charicter described,
the combination with a casing provided with
diametrically opposed locking grooves, of a
rotary barrel therein, a series of integrally
formed tuniblers transversely movable in
said barrel, a predetermined number of said
tunbléers being inverted for ‘engagement
with one groove and the rémainder being
convertéd -for engagement with the other
groové, and springs for urging all of said
tumblers in the same diréction so as to hold
said inverted tuinblérs in engagement with
their groove and said converted tumblers
away from their groove:

6. In 4 device of the character described,
the combination with a casing provided with
opposed locking grooves, of a rotary barrel
therein, a series of transversely movable
tumblers mounted in said barrel, part being
normally adapted for engagement with one
groove and the remainder held atway from
the other groove, and individual! spring
fingers secured to the sides of said barrel
and bearing agaiiist eath of the end portiois
of said tumblers so as to urgé them all in
the same direction.

7. In a device of the character described,
the combination with a casing provided with
diametrically opposed locking grooves, of a
rotary barrel therein, a series of integrally
formed tumblers transversely miovable in
said barrel, each tumbler having a substan-
tially central locking lip at one end, said
tumblers being in part inverted and in part
converted as fo their lips; and springs for
urging said tumblérs it the same direction
with the lips of the inverted tumblers en-
gaged with their groove and the lips of the
converted tumblers clear of their groove.

8. In a device of the character described,
the combination with a casing having a lock-
inig groove, of a barrel rotatable therein,
transversely miovable tumblers for engage-
ment with said grcove mounted in said bar-
rel, and a comb spring having its back se-
cured to the barrel and its teeth bearing
against said tumblers:

9. In a device of the character described,
the combination with a casing having op-
posed locking grooves, of a rotary barrel
therein, a series of transversely movable
tumblers with key openings motinted i sdid
barrel, said tumblers being reversible, part
being inverted for engagemént with one
groove and the remainder béing eonverted
for engagement with the othér groove, and
springs for urging said tumblers in the sdme

direction o as to hold said inverted tum- -

blets in engagement with their groove and
said converted tumblers fromi their groove,
the top and bottom edges being normally in
alinement. = ‘

10. In a deviee of the charactér deseribed,
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the .combination. with a casing having op-
posed locking grooves, of a rotary barrel
therein, & series’ of transversely movable
tumblers mounted in said barrel, said tum-
blers being reversible, part being held in en-
gagement with one groove and the re-

mainder being normally held inoperative.

relative. to-the other groove, and individual
springs for urging sald tumblers all in the
same direction.

. . 11. In a device of the character described,

the: combination with a casing having op-
pesed locking grooves, of a rotary barrel
therein, a series of transversely movable
tumblers mounted in said barrel, part of

said tumblers being adapted for engagement,

with one of said grooves and the remainder
for engagement with the other groove, and
springs for.urging said tumblers all in the
same direction, said casing having supple-
mentary grooves- for locking the barrel

therewith at adjacent sides of the first men-

tioned grooves.

12. A lock-mechanism and key therefor,
comprising a casing, a barrel in said casing,
inverted and converted tumblers reversibly
contained within said barrel and having
apertures with beveled top and bottom
edges, and a key composed of reversible sec-
tions adjustable to correspond to the permu-
tations of said tumblers, said sections having
their upper and lower transverse edges re-
spectively ridged and grooved in the same
direction, the arrangement being such that
when the ridee of a key-section is turned up-
most it acts against the beveled top edge of
the aperture of an inverted tumbler to 1ift
the Iatter, while when the groove of a sec-
tion is on top it leaves a converted tumbler
idle.

13. A lock mechanism and key therefor,
comprising a casing, a rotatable barrel there-
in, tumblers yieldingly contained within
said barrel and a key having two irregular
edges adapted to actuate said tumblers, said
key being composed of separate reversible
pointed sections held rigidly together.

14. A lock mechanism and key therefor,
comprising a casing, a rotatable barrel
therein, reversible inverted and converted
tumblers  yieldingly contained within said
barrel and an adjustable key composed of
uniform separate sections adapted to lift
the inverted tumblers and to maintain the
converted tumblers- in quiescence, the key

.sections being provided at one adjacent face

with a ridge and at the other adjacent face
with a corresponding groove.

15.- A lock mechanism and key therefor,
comprising. a casing, a rotatable barrel
therein, reversible tumblers within said bar-
rel, a.-built-up key composed of reversible
separate sections adapted to actuate said
tumblers, the key sections being provided

with & groove on one face and a correspond-

-ing ridge.on the opposite face wheretéy» .said

1;107;876

sections may. be nested to, correspond. with
the permutations -of the tumblers ahd a
clamping bolt: passing through said .sections
to hold them together. . i

16. A lock-mechanism and key therefor

comprising a casing, a barrel having a front
opening mounted rotatably in said casing,
tumblers yieldingly contained in said barrel,
a key having a straight stem-portion for
engagements with the opening in the barrel,
a plurality of tumbler actuating sections
built up to constitute the body of the key,
each section being independently reversible
and provided with interengaging means on
the faces thereof, an end-section of greater
thickness than the body sections and a
clamping screw passing through all of said
sections and having its head countersunk in
the end section.
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17. In a device of the character described, -

the combination with a casing provided with
locking grooves, of a self-contained rotary-
barrel therein, built up of separate sections,
held positively internally thereof and hav-
Ing recesses therebetween, and tumblers for
engagement with said grooves mounted slid-
ably in said recesses. . :

18. In a device of the character described,
the combination with a casing provided with

locking grooves, of a rotary laminated bar-

rel therein having end heads constituting
journals and provided with retaining flanges
engaging the ends of said casing, one of said
flanges being removable and tumblers for
engagement with said grooves held slidably
between said laminee. ' .
19. In a device of the character described,
the combination with a casing barrel pro-
vided with opposed locking grooves, of a
rotary barrel mounted eccentrically therein
contiguous to one groove and spaced from
the other, a series of transversely movable
tumblers in said barrel, part of said tum-
blers being inverted for engagement with
the former groove and the remainder being
converted for engagement with the latter
groove, and springs for urging said tum-
blers in the same direction so as-to hold said
inverted tumblers in engagement with their
groove and said converted tumblers spaced
away from their groove.. '

20. In a device of the character described,
the combination with a casing provided with
opposed locking grooves, of a rotary barrel
mounted eccentrically therein contiguous to
the part of the wall of the casing bearing
one groove and spaced from the part of the
casing wall bearing the other groove, the

contiguous portion of the barrel having a

curvature conforming to the casing wall,
and portions of the barrel at opposite sides
being chamfered, a series of transversely
movable tumblers mounted in said barrel,
part being adapted for engagement with
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one groove and the remainder for engage-
ment with the other groove, and flat springs
secured to said chamfered portions adapted
to urge all of said tumblers in the same di-
rection. .

21. In a device of the character described,
the combination with a casing provided with
diametrically opposed locking grooves, of a
rotary barrel therein, a series of integrally
formed tumblers transversely- movable in
said barrel, each tumbler having bearing
surfaces at both ends adapted to bear against
the walls of the casing, the distance between
said surfaces being less than the internal
diameter of the casing, and each tumbler
having a substantially central locking lip
projecting beyond its bearing surface at one
end, said tumblers being in part inverted
and in part converted as to their lips, and
springs for urging said tumblers in the same
direction with the lips of the inverted tum-
blers engaged with their groove and the

lips of the converted tumblers clear of their
groove,

99, In a device of the character described,
the combination with a casing having op-
posed locking grooves of a rotary barrel
therein, a series of transversely movable
tumblers mounted in said barrel, part being
held in engagement with one of said grooves
and the remainder being normally held in-
operative relative to the other of said
grooves, said tumblers being shouldered at
their end portions, and spring fingers se-
cured to the barrel and bearing directly
against said shoulders so as to urge all of
said tumblers in the same direction.

Signed at the borough of Manhattan in
the county of New York and State of New
York this 20th day of December A. D. 1910.

KNUT G. THIMAN.

Witnesses: ' :

H. C. Karison,
Wwu. H. Gee.
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