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1. 

Rotary cylinder locks are constituted by an 
outer cylinder in which is rotatively mounted an 
inner cylinder containing tumbler elements 
which are guided transversely with respect to 
said inner cylinder. The insertion into the lock 
of the particular key pertaining thereto brings 
the tumbler elements into a position. Which per 
mits the inner cylinder of said lock to rotate in 
its outer cylinder. The portions of the key 
which effectively act upon the tumbler elements 
will be called hereafter “active portions' and it 
is clear that the number of active portions should 
be equal to the number of tumbler elements. 
In order that the Safety be maximum and to 

avoid the Simultaneous existence of tWO exactly 
identical locks, it is necessary to dispose of a 
great number of combinations. Each combina 
tion is identified by a number which is marked 
on the key. The outline of the key varies for 
each combination and it is difficult to manufac 
ture such keys rationally and at a low COSt, e. g. 
by punching. 
One object of the invention is to provide a 

method permitting to obtain cylinder lock keys 
at a very low cost, Said method consisting in 
punching step by step and successively the vari 
ous active portions of the key Web outline. 
Another object of the invention is to provide 

a device for embodying the above described meth 
od, in particular for manufacturing keys, the : 
active portions of which have their transverse 
axes equally Spaced from each other and located 
at well defined heights with respect to the lon 
gitudinal axis of the key. 
The device according to the invention com 

prises essentially a number of punching sets 
equal to the number of possible heights of the 
active portions, each one of Said sets correspond 
ing to a well-defined height and being adapted 
to punch in the key an active portion having 
said height. 
The invention will be more easily understood 

referring to the accompanying drawings in Which 
are shown by way of illustration two embodi 
ments thereof. 
In the drawings: 
Fig. 1 shows a cylinder lock key the outline 

of which corresponds to a particular combina 
tion. 

Fig.2 shows the positions of the various punch 
ing sets, each of which corresponds to one active 
portion, for the punching of another combina 
tion. 

Fig. 3 is a horizontal Sectional view taken on 
the line 3-3 of Fig. 7 showing, in effect, a plan 
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view of the lower part of one embodiment of the 
punching device. 

Fig. 4 is a vertical cross sectional view of the 
same device, taken on the line 4-4 of Fig. 3. 

Fig. 5 is a detail vertical sectional view of the 
punches and die of one punching Set. 

Fig. 6 is a vertical longitudinal Section taken 
on the line 6-5 of Fig. 3. 

Fig. 7 is a vertical transverse section taken 
on the line - of Fig. 3. 
The device shown in the drawings is adapted 

to manufacture keys as shown in Fig. ... Said 
keys are intended for locks provided with seven 
tumbler elements positively controlled by the 
key without any drawback Spring. They Com 
prise seven active portions, each of which cor 
responds to one tumbler element, four different 
heights of said active portions, with respect to 
the longitudinal axis of the Web, being possible. 
A key may be identified by a series of figures cor 
responding to the successive heights of the vari 
ous active portions, those having the maximum 
height being identified by Figure 1; and So on. 
The key of Fig. 1 may be identified by series 
-2-3-4-3-2-1. 
Since the keys of the type shown in Fig. 1 are 

to be used for locks comprising tumbler elements 
which are not provided with any spring and which 
are displaced in either direction under the Sole 
action of the key, the two edges of said key are 
serrated and the outlines of the both edges are 
conjugated, but the spacing between two corre 
sponding active portions, measured at right 
angle to the longitudinal axis of the key, and on 
the transversal axes of the various active por 
tions remains constant. 
The tumbler elements can slide while remain 

ing parallel to themselves so as to be brought into 
a position in which the lock may be actuated, po 
sition which is determined by the active portions 
of the outlines thanks to inclined planes which 
interconnect Said active portions. in Order to 
effect the punching of the active outline of the 
key by means of the Smallest possible number of 
punching sets, said planes are all inclined by 45°, 
which permits punching an outline comprising 
four different heights of the active portions by 
means of four punching SetS Only. 
As shown in Fig. 2, the punching of the active 

portions of level is effected by a pair of punches 
and Ta. Similarly, the punching of the active 

portions of levels 2, 3 and 4, is effected by pairs 
of punches 8-8a, 9-9d, 0-10a, respectively. 
Each one of said punches comprising three cut 

ting edges, one of which is parallel to the longir 
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tudinal axis of the key, the two other edges being 
located on either side of and inclined by 45° with 
respect to said first edge. Punches 7 and Od 
which are adapted to punch respectively the ac 
tive portion of level of one edge and the active 
portion of the other edge conjugated with the 
active portion of level 4 of said first mentioned 
edge have their straight cutting edge provided 
With a central trapezoidal indentation so as to 
punch corresponding teeth on the web. 

Each punch has a Symmetrical shape with re 
Spect to a plane perpendicular to the longitudi 
nal axis of the Web to be punched, said planes co 
inciding rigorously during the punching opera 
tions with the transverse axes of the active por 
tions of said web. 
The successive operating zones of the punches 

are Overlapping and the width X of each punch is 
Slightly Smaller than distance Y between two ad 
jacent active portion axes, the difference Y-X 
being equal to the minimum horizontal size of 
the active portions i. e. that of an active portion 
located at level . 

Each pair of punches is identified by the num 
ber of the particular height which may be 
punched thereWith. Thus, when it is desired to 
obtain the key shown in Fig. 1, which is identified 
by series -2-3-4-3-2-i, the first section 
Will be punched by means of punch pair 7-7 a. 
corresponding to height i and marked with num 
ber , the second Section by means of punch pair 
8-6 a corresponding to height 2 and marked 
With this number, and so on. 
The device shown in Figs, 3 to 5 comprises a 

base plate , in holes 24 of which may slide the 
four punch pairs i-id, 8-8d, 9-9a and 0-0a. 
Said punches are secured on a supporting plate 
26 and are so arranged on said plate that their 
aXes of Symmetry are located on the same straight 
line. As shown in Fig. 5, which is an elevational 
View of said punches, their lower end is flattened 
and carries tile puiching portion 23, which pro 
jects With respect to Said flattened portion. Said 
punches are aSSociated with hardened steel bars 
f2, acting as dies, Secured on plate if by means 
Of Screws 3 and cut, off with an outline which is 
complementary to that of the punches. Said dies 
2 are each alarked With the order number of the 

height to be punched therewith and are provided 
along their longitudinal axis and along their 
Winole length with a groove 25 into which a longi 
tudinal rib 2 of the key can penetrate, so as to 
be guided therein. Conversely said dies could 
be provided With a rib in the case of the keys 
being grooved. 
The part 8, acting as a common abutment and 

adapted to determine by its extensions 8a, the 
correct position of the key inserted into the de 
vice, is integral through a bar 6 with guiding 
rods 5 slidably mounted in bores of base plate 
f and provided on their upper and lower edges 
with teeth i9 and 3d acting as an escapement 
device. The Sp33ing between two consecutive 
teeth is equal to the Spacing between the axes of 
two consecutive active portions of the key. The 
lower teeth are shifted. With respect to the upper 
teeth by a length equal to half Said Spacing. The 
base plate is provided with two slots in which 
are slidably engaged Small plates 20, each of 
which comprises an opening through which 
passes one of the guiding bars 5. The upper 
and lower edges of said opening are inclined by 
the same angle as teeth 9 and 9a. Two Springs 
69 tend to hold Said Small plates in their upper 
position. Two Springs urge the assembly con 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
stituted by rods 3, bar is and part 8 away from 
plate . 
Two studs 29, against the lower face of which 

Spring 69 presses the small plates 20, are secured 
in plate . 
The device which has just been described oper 

ates as follows: bar 3 is brought to the position 
corresponding to the first step of the punching 
of the Web against the action of springs 7. The 
key is inserted into the punching set identified 
by the Order number of the level of the first ac 
tive portion ( in the case of the key shown in 
Fig. 1). The punch-carrying plate is then low 
ered and the first punching operation is effected. 
During this operation, the lower portion of the 
Small plates 20, which slide downwards under 
the action of studs 29, releases the lower teeth 
of the guiding bars. The latter are then shifted 
under the action of Springs by a distance cor 
responding to half the distance between the 
transverse axes of two Successive active portions 
to be Stopped once more by the upper teeth 9. 
Abutments 8a, have then been pushed back by a 
distance equal to the Spacing between the trans 
verse axes of the two active portions. That is, 
upon downward movement of the tools the lower 
teeth of the guiding bars is released from plate 
20 Which then engages an upper tooth on each 
bar. Upon up-Was'd movement of the tools, plate 
29 disengages from the upper tooth of the bars 
and the lower part of each plate engages the next 
OWer tooth. On the bar. 
The key is then Withdrawn from said punch 

ing Set to be introduced until it comes into con 
tact with the corresponding abutment 8a, into 
that punching Set which carries the order num 
ber of the level of Second active portion (2 in 
the case of the key shown in Fig. 1) and another 
punching operation takes place as described 
above. The punching operations are continued 
until the whole outline of the key has been 
punched. 
What is claimed is: 
1. The method of forming longitudinally ex 

tending cam Surfaces on keys for operative en 
gagement with two independently operable sets of 
tumbler elements in lotary cylinder type locks, 
by means of a plurality of equally spaced pairs of 
coacting notching dies, the cutting edges of which 
comprise each a middle portion lying substantial 
ly parallel to the longitudinal axis of a passage 
Way in which a given key blank is inserted for 
cutting and two adjoining lateral portions form 
ing equal obtuse angles With the ends of said 
middle portion, the cutting edges of said dies 
which lie on the Same side of the key blank being 
Spaced different distances from the axis of said 
blank, Which includes positioning iengthwise 
Spaced points of the longitudinal edges of said 
blank in Successive steps relative to successively 
Selected pairs of Said dies, and moving each said 
Selected pair of dies after each positioning step 
toWard and from Said blank edges in a direction 
perpendicular to the plane of the blank in order 
to cut successively lengthwise overlapping notches 
of predetermined depth simultaneously in both 
key blank edges at Said points to form cam. Sur 
faces. 

2. The method according to claim 1, in which 
the Successive cutting operations are performed 
at equally Spaced points longitudinally of the key 
blank. 

3. A punching apparatus for manufacturing 
from a thin metal band a cylinder lock flat key, 
the web of which has its two longitudinal edges 
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Serrated with conjugated active Outlines each 
Constituted by a combination of active portions 
having their transversal axes equally spaced along 
the longitudinal axis of the web, said active por 
tions each having a height selected among a lim 
ited number of different heights with respect to 
Said longitudinal axis, and said active portions 
being interconnected, when they have different 
heights, by slopes, all of which have the same 
inclination, said apparatus comprising a number 
of punching sets equal to said number of different 
heights and each adapted to punch in said metal 
band an active portion having the corresponding 
height, and including lateral edges so disposed as 
to form the slopes located on either side of said 
active portion if adjacent heights are different, 
means to locate the Web in Successive positions 
corresponding each to the punching of one of 
the successive active portions, whichever may be 
the particular punching set chosen for effecting 
this particular punching operation and means 
to shift automatically and step-by-step said lo 
cating means with respect to all punching sets 
upon each punching operation, each step being 
equal to the spacing to be obtained between the 
axes of two successive active portions. 

4. A punching apparatus according to claim 3 
in Which Said punching sets each comprise two 
punches, adapted to COOperate with one common 
die, each One of Said punches having three cut 
ting edges, one of which is parallel, during the 
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punching, to the longitudinal axis of said key, 
the two other edges being inclined by the same 
angle with respect to said first edge and being 
located on either side thereof, said angle corre 
Sponding to the common inclination of said inter 
Connecting slopes. 

5. A punching apparatus according to claim 3 
in which the axes of the different punches are 
parallel to each other. 

6. A punching apparatus according to claim 3 
in which Said locating means comprise an abut 
ment member determining the longitudinal posi 
tion of the Web in each of said punching sets, 
resilient means acting on said abutment member 
in the direction of step-by-step shifting thereof, 
and eScapement mechanism adapted to hold said 
member in each of its successive positions and 
Operable upon actuation of said punching sets 
to permit movement of said member with respect 
to Said punching sets upon each punching opera 
tion by a distance equal to the spacing to be ob 
tained between two successive active portions. 
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