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ABSTRACT OF THE DISCLGSURE 
A multiple-combination safety lock comprises a cylin 

drical barrel rotatably mounted in a so-called pump body 
under the control of an appropriate key. The barrel may 
be angularly locked in the body by a blocking cotter in 
dependence on a plurality of control members. The barrel 
is comprised of a stack of plates clamped by pins, one 
face of each plate having a diametral groove in which is 
slidably mounted a small cut-out plate that forms one of 
said control members and that is spring urged against the 
lands of the key. 

The present invention relates to multiple-combination 
safety locks and is more particularly directed to a safety 
lock of the kind comprising a cylindrical barrel rotatably 
mounted in a body known as a Bramah or pump body 
under the control of a suitable key, the said barrel being 
angularly lockable in the said body by a blocking cotter 
radially movable in the barrel against the force of elastic 
restoring means, between a blocked position in which it 
passes into a housing formed for that purpose in the said 
body and a released position at which it escapes from the 
said housing, the said blocking cotter being controlled by 
a plurality of control members movably mounted in the 
barrel transversely with respect to the direction of in 
troduction of the key, in opposition to elastic restoring 
means and in response to the contour of the longitudinal 
ridges of the said key, between a prohibitive position in 
which they maintain the blocking cotter in the locking 
position and a withdrawn permissive position in which 
the cotter can move into the released position, the said 
barrel being provided on one of its transverse faces with 
an actuating foot mounted in an eccentric position on 
this face and projecting therefrom, adapted to actuate a 
bolt or other member of the lock. 
The present invention has for its object a number of 

improvements in locks of this type, ensuring that they 
are at the same time burglar~proof and of simple and 
economical construction. 
The lock according to the invention is characterized 

in that the control members are identical and are divided 
into two separate series, the control members of one of 
the said series having their respective permissive posi 
tions located at the right-hand side of an axial plane of 
the barrel, while the control members of the other series 
have their respective permissive positions located on the 
left-hand side of the said axial plane, in combination with 
a key having two active longitudinal ridges provided 
with cuts each arranged between two slots, each cut en 
suring, when the key is in position, the displacement of 
one of the control members towards its permissive posi 
tion. These two series are preferably interleaved one 
with the other, advantageously following an alternate ar 
rangement. 
By this means, the eventual picking of a lock of this 

kind would necessitate the simultaneous use of two hooks, 
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the actions of which would cancel each other by reason 
of the alternate arrangement of the control members. 

There is provided a member for the longitudinal lock 
ing of the barrel in the pump body, the said locking 
member being movably mounted in the barrel, in response 
to the introduction of the key. In accordance with a 
preferred form of construction, this longitudinal locking 
member is constituted by one of the control members. 

It is thus impossible to force the lock by cutting~oif 
the nose of the pump body in order to remove the 
barrel from it; in fact, due to the longitudinal locking 
of the barrel in the pump body, the extraction of this 
barrel can only be effected with the key. An arrangement 
of this kind is also advantageous during the ?xing of 
the lock on the door; it prevents the barrel escaping 
from the pump body and thus avoids any risk of acci 
dental dismantling and loss of parts. 

According to the invention, an individual elastic re 
storing means is associated with each control member 
so that each of these members acts independently. 
The present invention has also for its object a particular 

form of construction of such a lock, according to which 
in particular, the web of the key associated with it has a 
transverse section in the form of a W, so that the cor 
responding entrance of the barrel advantageously forms 
a ba?ie preventing the introduction of a hook. The con 
struction of the lock according to the invention lends 
itself to the production of a barrel of high precision, of 
great strength, having a large number of control members 
in view of its dimensions, and possessing for this reason 
a very high degree of safety. There is no risk of half 
opening the lock and the whole of the possible combina 
tions of a given number of control members can be em 
ployed. 
The accompanying drawings illustrate one form of 

construction of the lock according to the invention. 
FIG. 1 shows a front view of the barrel after removal 

of the front plate, the pump body being shown diagram 
matically in dotted lines round the barrel, partly in cross 
section. 

FIG. 2 represents a longitudinal section of the barrel, 
taken along the line II—II of FIG. 1 with parts broken 
away locally, the pump body being shown diagram 
matically in chain-dotted lines round the barrel. 

FIG. 3 shows in perspective a control member ac 
cording to the invention, assumed to be in the prohibitive 
position, the permissive position of this member being 
shown diagrammatic-ally in chain-dotted lines in the 
drawing. 

FIG. 4 represents in perspective and to a different 
scale, a further part‘of the lock according to the inven 
tion. 

FIG. 5 is a view of a key looking from above. 
FIG. 6 is an end view of the same key. 
FIG. 7 is to the same scale as FIG. 1 and shows a 

front view of another constituent part of the barrel 
according to the invention. 

FIG. 8 is a plan view of the part shown in FIG. 7. 
In accordance with the form of construction shown 

in these drawings, a multiple-combination safety lock ac 
cording to the invention comprises a barrel 10 housed . 
in a pump body 11 and formed by a stack of six identical 
plates 12 which are associated with a front plate 13 and 
a rear plate 14 and are clamped by three longitudinal 
pins 15 between a front end-plate 16 and a rear end 
plate 17. 
Each plate 12, shown in greater detail in FIGS. 7 and 8, 

comprises a diametral groove 18, a passage 19 in the 
form of a W for guiding the web 20 of a key (see FIGS. 
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6 and 7), a bore 21 for the passage of an abutment shaft 
22 (see FIG. 2) arranged longitudinally and symmetrical 
ly with respect to an axial plane of the barrel 10, and three 
drilled holes 23 for the passage of the pins 15. Each plate 
12 also comprises a main radial slot 24, ?anked parallel 
and symmetrically by two narrower so-called guiding slots 
25 which cut across the groove 18, perpendicular to this 
latter. It further comprises two small grooves 26 per face, 
which are in line with each other and start from the pe 
riphery of the plate to terminate close to the bore 21. 
Each plate 12 is ?nally provided on one face with three 
positioning lugs 27 and on the other face three blind holes 
28, corresponding to the lugs 27 for engagement with the 
lugs of the next adjacent plate 12. These lugs may advan 
tageously be frusto-conical. 
The front plate 13 is similar to the plate 12, but it is 

thicker and further comprises two radial bores 29 each 
centered on a slot 25. The rear plate 14 is similar to the 
front plate 13, but does not comprise any diametral 
groove 18. On the other hand, the ?anks 30 of its guiding 
passage 19 are oblique and it is provided with a hole for 
?xing an actuating foot 31 in an eccentric position on the 
outer face of the rear plate. This foot 31 is in contact with 
a bolt or other lock member, so as to actuate this latter 
(not shown). 
The front end-plate 16 comprises a guiding passage 19, 

drilled holes 23 for the pins, blind holes 28, and two slots 
30 facing the aligned notches 25 of the plates 12, 13 and 
14. The rear end-plate 17 is similar, but instead of a 
guiding passage, it comprises a bore 71 for the passage of 
the base of the actuating foot 31. 
When the barrel is mounted in position, the guiding 

slots '25 of the constituent plates are aligned in two series, 
and in each series is arranged a catch 36 which rests at 
each extremity on a spring 37 housed in one of the holes 
29 drilled in the front and rear plates. The extremities of 
the catch 36 (see FIG. 4) having a small transverse size, 
are engaged in the slots 30 of the front and rear end 
plates 16 and 17; on the facing extremities of two catches 
36 rests a support 38 having the general shape of a V, 
in the hollow of which rests a cylinder 39 lying longitu 
dinally to the periphery of the barrel 10 in the main slots 
24 of the plates of this barrel. The cylinder 39 forms a 
blocking cotter in co-operation with a longitudinal groove 
40 formed in the pump body 11. This groove has a tri 
angular transverse section open towards the cylinder 39, 
the opening of this section being preferably greater than 
90". 

In each groove 18 of the plates is mounted a sliding 
?tting or control member, which, according to the inven 
tion has the form of a cut-out plate 32. The plate 32, 
seen alone in FIG. 3, is limited laterally on the one hand 
by two straight edges 33 having the same dimensions as 
the associated groove and on the other hand by two 
curved edges 34 having the curvature radius of the barrel 
but spaced apart by a distance less than the diameter of 
the barrel, that is to say of the associated plate, so that 
each small plate 32 has a sliding play in the groove 18 of 
this plate. Each small plate or ?tting 32 has a substantially 
rectangular central opening 35. For the small cut-out 
plate 32A associated with the plate 12 nearest to the rear 
plate 14, the largest dimension of the cut-out part 35, that 
is to say that in the direction of sliding, is greater than the 
corresponding dimensions of the openings in the other 
small plates. Facing this small plate, the pump body 11 is 
cut-out in a circular groove 46; the pump body 11 is also 
provided with a passage 60 for the introduction of the 
key. 
With each small cut-out plate 32, there is associated a 

restoring spring 50 arranged inside the cut-out portion 35 
parallel to the straight edges 33 and supported on the one 
hand against the inner transverse edge 51 outermost of the 
cut-out portion 35 and on the other hand on the bottom 
of the groove 26 of the associated plate, this groove, in 
co-operation with the similar opposite groove carried on 
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4 
the adjacent plate forms a housing for the spring 50. The 
springs are arranged alternately on each side of the dia 
meti'al plane of the barrel which passes through the axes 
of the main slots 24, so that the small plates 32 are in 
two separate series, urged in the prohibited position to 
wards the exterior of the barrel, alternately on each side 
of this plane. 

In this movement, they abut by the innermost internal 
transverse edge 52 of their openings 35 against the abut 
ment shaft 22 which passes through all the small plates 
inside their openings. 

Because of its special dimensions, the small plate 32A 
located opposite the groove 46 of the pump body passes 
into this latter in the external prohibitive position, for 
locking the barrel in the axial direction in the pump body. 

In addition, the corresponding key, shown in FIGS. 5 
and 6 has a W-shaped web 20, the longitudinal edges of 
which are both operative, that is to say they comprise cut 
out portions in relief 41 between two hollow notches 42. 
There are as many teeth 41 as there are cut-out plates, 
and each tooth 41 is located at a well-de?ned distance 
or height with respect to the axis of the web 20. One of 
the straight edges 33 of each small plate 32 comprises 
two parallel slots 55 adapted to permit, each for its part, 
the reception of one of the catches 36 in co-operation 
with the slots of the other small plates or ?ttings, respec 
tively on the left-hand side for some of these latter and 
on the right for the others, depending on the catch. As 
will be seen later, the position of each slot 55 on the edge 
33 is determined by the height of the corresponding tooth 
41 on the key. 
When the correct key is inserted in the barrel through 

the passage 60 of the pump body until the extremity 61 
of this key comes into abutlnent against the oblique sides 
30 of the guiding passage of the rear plate 14, the small 
plates 32' are displaced in turn from their outer prohibi 
tive positions A and move towards a more internal per'i 
missive position B in which they are supported against the 
corresponding tooth 41 of the key; the position B is shown 
in chain-dotted lines in FIG. 3. This permissive position B 
in such that the various slots 55 are aligned in two series 
facing the catches 36. If a turning force is applied to the 
key, the cylinder 39 tends to slide on the sides of the 
groove 40 of the pump body and, through the interme 
diary of the supports 38, applies a force on the catches 
36. By reason of the permissive position of the cut-out 
small plates 32, the catches 36 become engaged in the 
slots 55 of these small plates, and the cylinder 39 can 
therefore escape from the groove 40. The barrel 10 rotates 
iincii the action of the foot‘ 31 controls the opening of the 
oc . 

If the key is not correct, the catches 36 cannot be en 
gaged 1n the slots ‘55 and hold back the supports 38; the 
latter in their turn hold back the cylinder 39 which cannot 
therefore be withdrawn towards the centre and remains 
imprisoned in the groove“) of the pump body, thus pre 
venting any rotation of the barrel 10, either to the right 
or to the left. 
During the closure of the lock, the springs 37 push 

back the catches 36 which escape from the slots in the 
small plates 32 when the cylinder 39 is again opposite 
the groove 40. After removal of the key, the small plates 
32 return to the prohibitive position in which they hold 
the ‘catches 36 and therefore the cylinder 39 in the blocked 
position. 

It will have been noted that, in order to unlock the 
barrel longitudinally with respect to the pump body, it is 
necessary to use the key in order to permit the corre 
sponding small plate 32 to escape from the groove 46 in 
the pump body. 7 

It should be observed that the slots 55 provide the pos 
sibility of numerous alternative forms of keys. This ar 
rangement permits in particular several types of keys to 
be employed: master keys, standard keys, individual keys. 
It is also to be noted that the lock produced in this way 
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eomprises a number of identical parts and its production 
is therefore simple and economical. 

It will of course be understood that the present inven 
tion is not limited to the ‘form of embodiment described 
above by way of example and without limitation, but 
includes all the alternative forms of construction, com 
bination, or utilization of its various parts. The number 
of small cut-out plates for example may be as large or 
small as desired. 
What I claim is: I 
1. A multiple combination safety lock of the kind com 

prising a cylindrical barrel rotatably mounted in a so 
called pump body under the control of an appropriate 
key having longitudinal ridges, said barrel being adapted 
to be angularly locked in said body by a blocking cotter 
radially movable in said barrel in opposition to elastic 
restoring means, between a blocked position in which it 
passes into a housing formed for that purpose in said 
body and a released position in which it escapes from 
said housing, said blocking cotter being controlled in 
dependence on a plurality of control members movably 
mounted in said barrel transversely to the direction of 
introduction of the key in opposition to elastic restoring 
means and in response to the contour of said ridges of 
said key, between a prohibitive position in which they 
hold said blocking cotter in the blocked position and a 
withdrawn permissive position in which said cotter can 
move into the released position, said barrel being provided 
on one of its transverse faces with an operating foot ar 
ranged in an eccentric position on and projecting from 
said face and adapted to actuate a lock member, charac 
terized in that all the said control members have a gen 
erally similar contour and are divided into two separate 
series, the control members of one of said series having 
their respective permissive positions located to the right 
of an axial plane of said barrel while the control mem 
bers of the other series have their respective permissive 
positions located to the left of said axial plane, said barrel 
being constituted by a stack of ?rst plates clamped .by 
longitudinal pins between a front end plate and a rear 
end plate of the same diameter as said ?rst plates, one 
of the faces of each plate, with the exception of one of 
the outer plates, having a diametral groove in which is 
slidably mounted a small cut-out plate having a central 
opening and forming one of said control members, and 
a restoring spring associated with each small cut-out plate, 
said spring being disposed inside the opening cut in said 
small plate and being supported, on the one hand, on 
the outermost inner edge of said opening and, on the 
other hand, on the bottom of a ?xed housing formed 
at least in part in the associated plate, said springs being 
alternately arranged on each side of the same axial plane 
of said barrel, in combination with a key provided with 
two active longitudinal ridges provided with teeth, each 
of said teeth being disposed between two notches and 
ensuring the movement of one of said control members 
towards its permissive position, when said key is inserted 
in the lock. 

2. A multiple combination safety lock of the kind com 
prising a cylindrical barrel rotatably mounted in a so 
called pump body under the control of an appropriate 
key having longitudinal ridges, said barrel being adapted 
to be angularly locked in said body by a blocking cotter 
radially movable in said barrel in opposition to elastic 
restoring means, between a blocked position in which it 
passes into a housing formed for that purpose in said 
body and a released position in which it escapes from 
said housing, said blocking cotter being controlled in 
dependence on a plurality of control members movably 
mounted in said barrel transversely to the direction of 
introduction of the key in opposition to elastic restoring 
means and in response to the contour of said ridges of 
said key, between a prohibitive position in which they 
hold said blocking cotter in the blocked position and a 
withdrawn permissive position in which said cotter can 
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move into the released position, said barrel being provided 
on one of its transverse faces with an operating foot ar 
ranged in an eccentric position on and projecting from 
said face and adapted to actuate a lock member, charac 
terized in that all the said control members have a gen 
erally similar contour and are divided into two separate 
series, the control members of one of said series having 
their respective permissive positions located to the right 
of an axial plane of said barrel while the control mem 
bers of the other series have their respective permissive 
positions located to the left of said axial plane, said barrel 
being constituted by a stack of ?rst plates clamped by 
longitudinal pins between a front end plate and a rear 
end plate of the same diameter as said ?rst plates, one 
of the faces of each plate, with the exception of one of 
the outer plates, having a diametral groove in which is 
slidably mounted a small cut-out plate having a central 
opening and forming one of said control members, said 
blocking cotter being a cylinder lying longitudinally at 
the periphery of the barrel opposite a slot formed longi 
tudinally in said body and being carried at each extremity 
in the hollow of a V-shaped support having two arms, 
each of said arms resting on a catch lying parallel to the 
blocking cotter over the whole length of the barrel, said 
catch resting on two springs housed respectively in the 
front plate and the near plate of said barrel, each catch 
being guided by slots each of which is formed transversely 
to the periphery of the plates and end plates of the barrel 
and in alignment with each other, the slots of one plate 
opening into the associated groove, in combination with 
a key provided with two active longitudinal ridges pro 

7 vided with teeth, each of said teeth being disposed be 
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tween two notches and ensuring the movement of one of 
said control members towards its permissive position, 
when said key is inserted in the lock. 

3. A lock as claimed in claim 2, in which each small 
cut-out plate is provided on one of its edges with two 
parallel slots, each adapted to permit, for its part, the 
reception of one of the catches, the position of each slot 
on the associated ridge being dependent on the permissive 
position of the small cut-out plate, that is to say on the 
height with respect to the axis of the key of the corre 
sponding tooth on said key. 

4. A multiple combination safety lock of the kind com 
prising a cylindrical barrel rotatably mounted in a so 
called pump body under the control of an appropriate 
key having longitudinal ridges, said barrel being adapted 
to be angularly locked in said body by a blocking cotter 
radially movable in said barrel in opposition to elastic 
restoring means, between a blocked position in which it 
passes into a housing formed for that purpose in said 
body and a released position in which it escapes from 
said housing, said blocking cotter being controlled in 
dependence on a plurality of control members movably 
mounted in said barrel transversely to the direction of 
introduction of the key in opposition to elastic restoring 
means and in response to the contour of said ridges of 
said key, between a prohibitive position in which they 
hold said blocking cotter in the blocked position and a 
withdrawn permissive position in which said cotter can 
move into the released position, said barrel being provided 
on one of its transverse faces with an operating foot ar 
ranged in an eccentric position on and projecting from 
said face and adapted to actuate a lock member, charac 
terized in that all the said control members have a gen 
erally similar contour and are divided into two separate 
series, the control members of one of said series having 
their respective permissive positions located to the right 
of an axial plane of said barrel while the control mem 
bers of the other series have their respective permissive 
positions located to the left of said axial plane, said barrel 
being constituted by a stack of ?rst plates clamped by 
longitudinal pins between a front end plate and a rear 
end plate of the same diameter as said ?rst plates, one 
of the faces of each plate, with the exception of one of 
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the outer plates, having a diametral groove in which is 
slidably mounted a small cut-out plate having a central 
opening and forming one of said control members, and 
a web formed on said key and having a W-shaped trans 
verse section, the plates of said barrel being pierced with 
a guiding passage corresponding to said section, together 
with the front end plate, While the guiding passage of 
the rear plate of said barrel is provided with oblique 
lateral sides for the abutment of said key, each plate of 
said barrel being provided on at least one of its faces 
with a positioning lug and on at least the other face with 
a blind-positioning hole corresponding to said lug, in 
combination with a key provided with two active longi 
tudinal ridges provided with teeth, each of said teeth 
being disposed between two notches and ensuring the 
movement of one of said control members towards ‘its 
permissive position, when said key is inserted in the lock. 
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