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PICK-PROOF LOCKS 

This invention relates to very low cost, pick-proof 
locks and, more particularly, although not exclusively, 
to locks for the coin boxes of coin-operated machines. 

Almost any lock can be picked if enough time and ef 
fort is used. However, within reason, some locks may 
be so difficult to pick that they become pick-proof, as 
a practical matter. Likewise, any lock may be de 
stroyed if enough force is used to destroy it. However, 
the lock may be made strong enough to become almost 
indestructible, as a practical matter. 
The problem is to make a pick-proof, indestructible 

lock at such a low cost that it may be used on the coin 
boxes of coin-operated machines. However, the lock 
should also be sturdy enough to be used on equally im 
portant devices, such as lock boxes, small safes, and the 
like. 
Accordingly, an object of the invention is to make 

new and improved low cost locks. Here an object is to 
make locks which are almost pick-proof and virtually 
indestructible, within the environment of their normal 
use. In this connection, an object is to provide a lock 
of such low cost that it finds use in a mass market and 
yet of such high quality that it may be used in demand 
ing installations. 
Another object is to make a lock of the described 

type without requiring substantial amounts of special 
purpose tooling. Here an object is to make the lock on 
general purpose machinery, such as screw machines 
and punch presses. 

In keeping with one aspect of the invention, these 
and other objects are accomplished by a use of a cylin 
drical housing having a lock cylinder rotatably 
mounted therein. A stack of lock plates are positioned 
inside the cylinder. When a key is inserted into the lock 
and turned, the lock plates rotate and align themselves 
to form a continuous groove that accepts and receives 
a locking pin normally lodged in a juxtaposition groove 
in the cylindrical housing casing. Usually the pin in the 
housing groove prevents rotation of the cylinder, and 
that is the locked condition. However, when the pin is 
received in the aligned groove, the pin movement en 
ables the lock cylinder to rotate within the housing and 
thereby move the locking mechanism to the unlocked 
position. A hardened cap and cover plate make the 
lock almost indestructible for all practical purposes. 
A preferred embodiment of the invention is shown in 

the attached drawings wherein: 
FIG. 1 is an exploded view of the inventive lock; 
FIG. 2 is a cross-sectional view of the lock cylinder, 

taken along line 2-2 of FIG. 1; 
FIG. 3 is a cross-sectional bottom view of the lock 

cylinder, taken along line 3-3 of FIG. 1; 
FIG. 4 is a cross-section of the outside lock housing, 

taken along line 4-4 of FIG. 1; 
FIG. 5 is a cross-sectional view of an exposed cap of 

hardened material, taken along line 5-5 of FIG. 1; 
FIG. 6A is a plan view of the bottom of an assembled 

lock, taken along line 6-6 of FIG. 1; 
FIG. 6B is a plan view of the top of the assembled 

lock, with the escutcheon or nose piece removed, taken 
along lines 6B-6B of FIG. 1; 
FIG. 7 is a plan view of a hardened cover plate for the 

lock assembly; 
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FIGS. 8 and 9 are plan views of two exemplary lock 

plates used in the cylinder; 
FIG. 10 is an exemplary plan view of seven alterna 

tive lock positions for making any of the individual lock 
plates; 
FIG. 11 is a plan view of a key for the inventive lock; 

FIG. 12 is an exemplary series of cross-sectional 
views taken along planes A-F, respectively, of FIG. 11; 
and 
FIGS. 13 and 14 are schematic showings of a cover 

plate for positioning over the inventive lock. 
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As best seen in FIG. 1, the major elements of the lock 
are an escutcheon or nose piece 20, a cylindrical lock 
housing 21 having a smooth bore therein, a plurality of 
lock plates 22, a lock cylinder 23 dimensioned to fit 
into and rotate within the bore of the housing 21, a 
locking pin 24, a stop plate 25, a control cam 26, and 
a pair of attachment nuts 27, 28. 
The escutcheon or nose piece 20 is made with a 

somewhat generally hemispherical or hemiellisodial 
cross-section (FIG. 5). This is the portion of the lock 
which is exposed to view when the locked door, box, or 
the like, is closed. Thus, if someone attempts to grip the 
exposed part 20, as by a pair of pliers, for example, the 
jaws of the pliers will tend to slip off the rounded dome 
shape. The underside of piece 20 has a threaded nut 
like cavity. Therefore, piece 20 screws onto the open 
end of the housing 21 to complete the assembly. When 
the assembly is so completed, the piece 20 is cemented 
or soldered to the housing, and one or more pins 30 are 
staked through the piece 20 and the housing 21 to pre 
clude disassembly of the lock. 

Inside the lock housing 21 is the lock cylinder 23, 
which is dimensioned to rotate freely within the smooth 
bore of the lock housing 21. The bottom of the lock 
cylinder 23 terminates in a threaded shaft 31 which is 
somewhat flattened on two sides 31a, 31b (FIG. 6A) to 
form a key member for turning a latch means. A bear 
ing is formed at 33 to enable the cylinder to rotate in 
a cooperating bearing seat 34 (FIG. 4) in housing 21. 
Formed in cylinder 23 is an open segment A (FIGS. 1 
and 6B) extending over an arc of about 100 to 150. 
Diametrically opposite the open segment A is a locking 
groove 35 for receiving a locking pin 24. 
The bottom of the cylinder 23 ends in a massive wall 

36 (FIG. 2) which provides strength, may be drilled 
and reamed to provide space for additional locking 
plates, and provides a recess 37 in which a hardened, 
wear resistant means 38 may be lodged. The wear 
means 38 is here shown as a ball bearing fastened in the 
recess 37, as by means of an epoxy cement, for exam 
ple. The advantages of this use of a ball bearing are that 
it prevents drilling out the lock; it is readily available at 
a very low cost; and it prevents wear from keys or other 
objects which may be properly placed in the lock. 
The inside of the cylinder 23 is a smooth bore for re 

ceiving a stacked plurality of lock plates 22. Each of 
the lock plates (FIGS. 8, 9, 10) comprises a circular 
disk 41 having a diameter which rotatably fits within 
the smooth bore. A crescent keyhole 42 is formed co 
axially about the center point of the disk. A lug or stop 
member 43 projects outwardly from each disk and fits 
into the segment of arc A, cut from the lock cylinder 
23. Thus, the disk 41 may rotate over the arc A, as far 
as the two edge walls 45, 46 of cylinder 23. 
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Each lock plate has a notch 50-53 cut into the edge 
of the disk 41. FIG. 10 schematically shows that the 
notches may be cut at any desired location. By way of 
example, the drawing shows seven alternative locations 
indicated Nos. 1-7, each position being displaced from 
the adjacent position by 15. Another series of notches 
may be displaced from each other by some other incre 
ment, such as 18-24, for example. FIG. 8 shows one 
exemplary lock plate with the No. 4 notch 50 posi 
tioned at 90°, and FIG. 9 shows another exemplary lock 10 
plate with the No. 3 notch 51 positioned at 75°. By the 
use of a plurality of plates having randomly positioned 
notches, almost an infinite combination of plate posi 
tions may be provided. 
As shown at 22 and 55 (FIG. 1), a stack of lock plates 

is dropped into the smooth bore of the lock cylinder 23. 
Each of the lock plates is separated from its neighbor 
plate by a Belleville spring 56 having a flange with a 
segment angle A and a notch 58 positioned opposite 
groove 35 in lock cylinder 23. The radial edges of 
spring segment A fit against the shoulders 45, 46 of the 
cylinder 23 so that the notch 58 is always aligned with 
the locking groove 35. 
The lock operation should now be clear. A key is fit 

ted through the crescent-shaped keyholes 42 and ro 
tated to align the notches 50-53 on each of the lock 
plates 22, 55. This alignment forms a groove which ac 
cepts and receives the locking pin 24. When the pin 24 
moves into the groove formed by the aligned lock 
plates, the cylinder 23 is free to rotate in the smooth 
bore of housing 21. Before the pin 24 so moves into the 
aligned groove, it is pushed outwardly into one of two 
grooves 60 formed in the inside wall of the housing 
bore. Thus, in this outward position, the pin 24 must 
occupy both grooves 35 and 60 so that the lock cylin 
der 23 cannot turn in the housing 21. When the notches 
in all of the lock plates are aligned to allow the pin 24 
to escape from groove 60, the cylinder can so turn. 
The top plate 62 is similar to a lock plate except that 

it has two notches 63, 64 which enable an aligned notch 
to be positioned adjacent the lock cylinder groove 35 
when the key is turned either left or right. 
The escutcheon or nose piece 20 and the top plate 62 

are made of a suitably hardened metal which is difficult 
to drill or cut with normal tools. While it may be possi 
ble to damage or open the lock with suitable power 
tools, it is not easily possible to so damage it by the 
types of tools likely to be used by the usual sneak thief 
who might try to pry open a coin box. 
After the lock plates, Belleville springs and cover 

plates are assembled in the lock cylinder 23, the assem 
bly is slid into the bore in housing 21. The locking pin 
24 is captured within the grooves 35, 60. The bearing 
surfaces 33, 34 come together to enable the locking 
cylinder 23 to turn within the bore of the housing 21. 

Next, the escutcheon or nose piece 20 is turned on 
to the housing 21 with a suitable cement, such as ep 
oxy, in threads. When a tight assembly is completed, a 
stake 30 is fitted through holes 66, 67 in the piece 20 
and the housing 21. 
At this time the threaded shaft 31 projects out of the 

bottom of the housing 21. As seen in FIGS. 3 and 6A, 
opposite sides of the shaft are flattened. A stop plate 25 
fits over the shaft 31 to cooperate with a projection 68 
on housing 21 for stopping and limiting the rotational 
motion of the cylinder. A cam plate 26 is next placed 
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4. 
on the shaft 31. Then a locking nut 27 is spun tightly 
onto the shaft 31. A long actuation arm B on the cam 
26 rotates about the axis formed by the center of the 
shaft 31. Thus, a latch mechanism may be operated by 
turning the lock. 
The housing 21 has parallel faces 69 which fit against 

mating flat faces in a cabinet or door receiving the lock. 
Thereafter, a nut 28 is spun onto the threads on the 
outside of the housing 21 to lock it into position. 
FIGS. 11, 12 disclose the key used to unlock the in 

ventive device. In greater detail, the shank of the key 
is a half tube having a crescent cross-section fitting into 
the keyhole 42. The length of the key is divided into 
successive discrete areas corresponding to the positions 
of the lock plates. One edge of the key is cut, as shown 
in FIGS. 12A-F, to have segments for individually op 
erating such lock plate. These cut sections complement 
the notch positions seen in FIG. 10. Thus, for example, . 
if the plate of FIG. 10 is rotated in a clockwise direc 
tion, it would have to turn a maximum distance if the 
notch position No. 1 is used. Thus, the plates in posi 
tions A, B, where the key has a completely semi 
circular cross-section, FIGS. 12A, B, must actuate 
plates having notches in position No. 1. In position C, 
the key has a cross-section reduced by 15 (FIG. 12C), 
which means that the notch of the corresponding lock 
plate must be in position No. 2. In position D, the key 
has a cross-section reduced by 30 (FIG. 12D), which 
means that the corresponding lock plate notch must be 
in position No. 3. m 
Upon reflection, it should be apparent that, if the key 

is turned in a direction wherein the lock plates are 
pushed by the reduced cross-sections of the key, each 
plate will be turned through a different arc until all of 
the notches are aligned to allow the locking pin 24 to 
drop into position. When the key is turned in the re 
verse direction, the edge of the key is uncut. Therefore, 
the edges of the crescent keyholes 42 are aligned, 
which means that the notches are scrambled. The lock- . 
ing pin 24 is pushed out of the groove, and the cylinder 
23 can no longer turn. 
According to a further embodiment of the invention, 

the cap 20 is placed on the end of the tubular housing 
21. Thereafter, the cap is placed top down in a cavity 
of a die which confines the cap and keeps it from ex 
panding. Then a crimping tool with a circular cavity is 
lowered over the outside of the cap, at the open end 
thereof, to crimp it onto the housing. Thus, the open 
bottom of the cap is rolled inwardly, as at 82, 83 (FIG. 
5). This crimping further prevents removal of the cap. 
In one embodiment, the threads may be retained on the 
outside of the housing 21; or, suitable retaining shoul 
ders (not shown) may be formed on the housing. 
FIGS. 13 and 14 show a method of further protecting 

the lock. Here, a coin box or similar device 70 has the 
inventive lock 71 attached thereto. Positioned over the 
lock is a metal cap 73 having a keyhole-shaped opening 
74 formed in the top. A relatively large diameter hole 
C enables passage of the key shank. However, this part 
of the hole is not over the crescent keyhole 42 in the 
cover plate. A cove of reduced diameter D is communi 
catingly offset from the large hole to receive an area E 
of reduced width on the key. Thus, the key must be in 
serted into the large part of the opening, as far as the 
start 80 of the reduced area E, and then it is moved 
sideways into the smaller part of the opening D. At that 
point, the key may be pushed further into the crescent 
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keyhole 42. The cap 73 makes it more difficult to work 
a pick in the lock. 
The advantages of the lock should now be apparent. 

First, the hardened escutcheon or nose piece 20 and 
the cover plate 62 cannot easily be drilled or cut. The 
ball bearing 38 keeps the lock from being drilled out 
completely. Second, the plates 22, 55 are not spring 
loaded; thus, there is no way for a person to hear or feel 
the tumblers drop into position. Third, it is difficult to 
work a pick in the crescent-shaped keyhole. Fourth, 
the piece parts are all made of screw machine tools or 
a punch press; therefore, the lock has a low cost and 
the cost of entry into the market is slight. 
The invention provides room for many modifications. 

Thus, the appended claims should be construed to 
cover all equivalent structures falling within the true 
scope and spirit of the invention. 

I claim: 
1. A disk type lock comprising a housing, 
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said housing being open at a key inserting end thereof 20 
and having a smooth bottom therein with a bearing 
seat at the end opposite said key inserting end, 

the outside surface of said housing having a threaded 
periphery, 

a lock cylinder having a bearing at the lower surface, 

said lock cylinder slidingly fitting into said open end 
and cooperating with the bearing seat at the oppo 
site end of the housing, whereby said cylinder is 
turnable in said smooth bore, 

locking disks in said cylinder, 
hardened cap means threadingly fitting over said 
threaded periphery to close said housing and se 
cure said locking disks in position, 

each of said locking disks having an arcuate key hole 
therein, 
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said arcuate key hole describing a semi-circle with a 
centrally located solid penninsular section extend 
ing into the semi-circle, and 

means for preventing the removal of said cap means 
from said housing. 

2. The lock means of claim 1 wherein said means for 
preventing said removal of said cap means comprises a 
first aperture in said cap means, 
a second aperture in said lock cylinder aligned with 

said first aperture in said cap means, and 
stake means press fitted into said first and second ap 
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6 
ertures. 

3. The lock of claim 2 wherein the outer surfaces of 
said cap means are arcuate except for the vertical face 
thereof. 

4. The lock of claim 1 wherein each of said lock disks 
has a crescent-shaped keyhole therein. 

5. The lock of claim 1 and hardened means in the 
bottom of said cylinder. 

6. The lock of claim 5 wherein said hardened means 
is a ball bearing cemented in the bottom of said cylin 
der. 

7. The lock of claim 1 wherein said cap means has a 
cross-sectional contour which has no wrench grasping 
surfaces thereon, said means for preventing said re 
moval of said cap means comprises stake means 
whereby said cap means is staked through said cap and 
wherein said housing, and each of said lock plates has 
a crescent-shaped keyhole therein. 

8. The lock of claim 7 and hardened means compris 
ing a ball bearing cemented in the bottom of said cylin 
der. 

9. The lock of claim 1 wherein the means for prevent 
ing said removal of said cap comprises crimped means 
integral to said cap means whereby said cap is crimp 
locked to said housing. 

10. The lock of claim 1 wherein said cap means has 
a cross-sectional contour with no vertical surfaces 
thereon, said means for preventing said removal of said 
cap means comprises crimped means whereby said cap 
means is crimp locked over said periphery of said hous 
ing and staked through said cap and housing, and each 
of said lock disks has a crescent-shaped keyhole 
therein. 

11. The lock of claim 1 wherein said means for pre 
venting said removal of said cap means comprises an 
adhesive inserted between said cap means and said pe 
riphery. 

12. The lock of claim 1 wherein said means for pre 
venting said removal of said cap means comprises a 
metal housing positioned over the lock, 

said housing having a keyhole opening therein 
aligned with the keyhole opening of said lock, and 

means for inserting the key for opening the lock 
through said housing keyhole opening into said 
lock keyhole. 
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