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This invention relates to locks and is more 
especially concerned with locks of the pin 
tumbler type, although some features of the 
invention also are useful in other types of 
locks. ` ~ 

For many years the pin tumbler type of 
lock has been preferred for general use be 
cause of the relatively high degree of security 
which it aifords. More recently, however, 
this type of lock has been displaced to a con 
siderable extent by the disk tumbler type be- i 
cause of the fact that a lock of the latter 
type occupies- less space and is more easily , 
installed. This is particularly true of locks 
used in automobiles. This change, however, 
has been made at the sacriñce of a ̀ consider 
able degree of security since the disk tumbler 
lock can be picked far more easily than a pin 
tumbler lock.  
The present invention aims to combine the 

advantages of the two types of locks. Stated 
more speciñcally, the invention aims to devise 
a pin tumbler lock which can be made in sub 
stantially as small dimensions as the disk 
tumbler type of lock. It is also an obiect of 
the invention to devise a pin tumbler lock 
which will be even more secure against pick 
ing than common locks of this type. 
The nature of the invention will be read 

ily understood from the. following descrip 
tion when read in connection with the accom 
ivianying` drawings, and the novel features 
will be particularly pointed out in the ap 
pended claims. In the drawings, 
Figure 1 is a perspective exploded view 

of the parts of the locking unit of a lock mech 
anism constructed in accordance with this 
invention,I and illustrates alsoy a key for oper 
ating such a lock; 

Fig. 2 is a perspective view of a shell in 
which the locking unit is mounted; 

Fig. 3 is a similar view of an end member 
which may conveniently be used with the 
locking unit; 

Fig. 4 is a front elevation of the assembled 
lock;  

Fig. 5 is a vertical, longitudinal, sectional 
view of the complete lock; 

FÍgs. 6' and 7 are sectional views approxi 

mately on the lines 6~~6, Fig. 5, and ̀ 7-7, 
Fig. 4, respectively; 

Fig'. 8 is a side elevation, partly broken 
away, of akey for' operating the pins of the . 
lock shown in Fig. 9; 

Fig. 9 is: a view similar to Fig. 6 but show 
ing the parts in a different relationship; 

Fig. 10' is a front elevation ofthe lock as 
sembly illustrating the relationship of the 
plug and the latch which holds the locking i 
unit in the shell; 

Fig. 11 is a plan view of the latch and the 
spring for operating it; 

Fig. 12 is a side view of another form of 
key which may be used; 

Fig. 13 is a vertical, longitudinal, sectional 
View of a modified embodiment of the inven 
tion; 

Fig. 14 is a. side view of a special tool de- . 
signed for >use in operating the latch shown 
in Fig. 11; 

Fig. 15 is a rear elevation of a pin cylinder 
designed for use in a modified embodiment of 
the invention; 

Fig. 16 isv a perspective view of the pin 
block for use with the cylinder shown in 
Fig. 15T; and 

Figs: 17 and 18 are end views of thel keys 
shown, respectively, in Figs. 8 and 12. 

- Referring first to Figs. 1 to 7, inclusive, 
the lock construction there shown comprises 
an outer: shell or casing 2' which may con 
veniently consist of a hollow cylinder pro' 
vided with bevelled ends. Removably mount 
ed in this shell is a locking unit comprising' 
a plug 3. a pin cylinder or sleeve 4, and a 
second pin cylinder or block 5. The plug 3 
and cylinder 4 are secured rigidly together 
for rotation in unison by means of a pin 6, 
Fig. 5, this pin passing through the holes 7 
and 8. Fig'. 1. “Then the parts are in their 
operative positions in the shell 2, the pin block 
5 is held in a stationary, or at least in a non 
rot-ary, position. by means of a lug a which 
projects radially therefrom and lies in a 
_;roove b formed for it in the shell 2. This 
block carries a series of locking pins 10, Figs. 
1 and 7, each pin beingbacked up> by a spring 
11. The cylinder or sleevey 4 carries a corre' 
sponding number. of combination pins 12. 
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In the particular construction shown in Figs. 
1 to 7 four locking pins and four combination 
pins are used, the pins in each set being 
spaced apart at equal distances in the circum 
ference of a circle struck about the aXis of the 
plug 3, and all of the pins being located par~ 
allel to said axis. In other words, all of the 
pins are located at the same radial distance 
from said aXis and each locking pin can be 
registered with any one of the combination 
pins providing the plug is allowed to make 
a complete revolution. 
Both sets of pins 10 and 12 slide freely in 

the holes provided for them in theirl respec« 
tive supporting members 5 and 4. They are 
all of substantially the same diameter. Con 
sequently. the spring pressed locking pins 10 
normally force the combination pins 12 for 
wardly` or toward the front of the lock. and 
thus lock the cvlinder 4 to the pin block 5. 
Since the latter block is stationary in the 
shell 2 and since the plug 3 is .secured to the 
cylinder 4. the plug normallv is locked against 
rota-tion relativelv to the shell. lVhen. how 
ever. the combination pins are forced back 
wardly by means of a tubular kev. such as 
that shown at 13, so that the ends of both sets 
of pins lie flush with the abutting end sur 
faces of the parts 4 and 5. these members 
then are unlocked from each other and the 
pin cylinder 4 and plug 3 may be rotated 
Within the shell. 
This rotary movement of the plug may be 

utilized to operate an_v suitable kind of a 
member at the back of the lock. As shown. 
the plug is provided with a pin 14V extending 
rearwardlv from the enlarged disk portion 15 
of the plug, and this pin enters a groove 16. 
Fig. 3. in a member 17 such as those used 
heretofore in locksdesigned to control the 
operation of ignition switches in motor vehi 
cles. this member 17 being provided with a 
short blade 18 to operate the switch. Various 
other devices mav, however. be substituted 
for the part 17. In some cases, for example, 
this part 17 instead of being provided with 
a blade 18 will be connected by means of a 
bar or rod with the bolt mechanism of a lock 
such as those used for fastening doors, draw 
ers.v and various other devices. 
An ignition switch is designed simply to be 

turned on and` olf and the lock shown. there 
fore, is made to be given a half turn only, the 
part 17 havingr shoulders 20-20 separated 
by an angular distance of 180° to engage a pin 
21, Figs. 2 and 9, on the shell to limit the 
range of rotation of the part 17. The con 
struction of this portion ofthe locking mech 
anism necessarilv will be varied in accord 
ance with the nature of individual uses. 

‘ It will be clear from an inspection of Fig. 1 
that the cylinder 4 does not have a cylindrical 
form in the strict sense of that term, al 
though it is here called a cylinder because of 
«its general shape and the nature of the func~ 
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tions which it performs. The bore of this 
member, however, is reduced approximatelyY 
midway of its length, a shoulder 22, Fig. 1, 
being formed at the junction of the two por 
tions of the bore, and the holes Jfor the combi 
nation pins 12 extend inwardly from the 
rearward end of this cylinder into the larger 
portion of the bore. The plug 3 tits snugly 
within the reduced part oi’ the bore and an 
annular space or aperture thus is provided 
»at the forward end portion of the lock be 
tween the plug and the cylinder to receive 
the tubular portion of the key 13, the combi 
nation pins lying partially within this annu 
lar aperture or recess. In order to compel 
the insertion of the key in a delinite relation 
ship to the pins, the plug 3 is provided with a 
radially extending lug 23 and the key has a 
slot ‘Z4 to receive the lug. There is some teu 
dency for the spring pressed locking pins to 
force the key out of the lock and it usually 
is preferable, therefore, to undercut the slot 
24, as shown at 25, so that the shoulder at the 
junction of the undercut with the main por 
tion of the slot will slide behind the lug 23 
as soon as the key has been turned slightly 
and thus prevent any substantial outward 
movement of the key while it holds the pins 
intheir unlocking positions. 

It should be noted that the plug 3, pin _ 
block 5 and cylinder 4 with the pins forni the 
essential elements of the lock and the assem 
bly eonsisting of these parts therefore may 
aptly be termed “a locking unit.’7 In prac~ 
tice these parts are assembled independent-ly 
oi.’ the shell. The member 17 and pin Q1 are 
located in the shell, and any .shell then later 
is assembled with a locking unit, any unit 
fitting in 'any shell. 
In assembling the locking unit the pin 

block 5 and the cylinder 4 are slipped over 
the forward portion of the plug 3, the parts 
4 and 5 having grooves c and (Z, respectively, 

' Fig. 1, to permit the passage therethrough of 
the lug 23, and the pin 6 later 1s driven ' 
through the holes 7 and 8 to secure the plug 
and the cylinder together, the pin block being 

. 1 v _ i 1 held between trie end of the cylinder ane the 
enlargement 15 of the plug. 
For the purpose of securing the locking ' 

unit removably in theshell, a spring pressed 
latch 26, Figs. 1A` 10 and 11, is mounted to 
slide radially in the part 15. This latch runs 
in an annular groove 27, Figs. and 9, in thev 
shell 2, and it is normally held in its projected 
position by a spring QS, Fig. 11 The latch 
is wider or of greater angular extent than 
the lug a, Fig. 1, and usually lies directly 
behind it. When the locking unit is beingl 
forced into the shell the latch 26 is forced 
backwardly by its engagement with the 
bevelled surfaces e, Fig. 2, at opposite sides 
of the groove b and it snaps into the groove 
9.7 as soon as the locking unit is fully inserted. 
Normally this latch is inaccessible. If, 
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however, it is desired to remove the locking 
unit for lany reason due, for> example, to; 
breakage of some part, the latch can be with 
drawn by unlocking the lock and inserting 
theA tool 30 in the groove 31, Figs. l», el; and 5, 
which runs from the forward end of theplug 
through to the slot in which the latch works. 
The bevelled end of the tool 30 can thus be 
inserted in the hole 32, Figs.> 10 and 11, of the 
latch 26, whereupon by forcing> the tool in 
wardly, the latch will be moved toward the 
axis of the lock far enough to withdraw vit 
completely from the groove 2ï, thus permit 
ting the entire locking unit to be pulled. out 
of. the shell 2. AV new unit may then be 
snapped into place and the lock thus restored 
to its operative condition. Access to the 
latch 26, even in the manner above described, 
can be obtained only when the parts» are> in 
their unlocked positions since at this time 
only is the groove 31 in alinement with the 
grooves c and d, Fig. 1, through which also 
the tool 30 must be moved in order for it to 
operate the latch. So long as the grooves 0 
and cl are out of register with each other the 
tool cannot be inserted, and the latch, there 
fore, cannot be released. 
In some cases it is desirable, as, for ex 

ample, when the lock isto bc used in con 
nection with a combination. ignition and 
lamp switch, to have the switch locked in 'any 
one of three or four posi ions. This result 
can be accomplished in the construction 
above described by makii'ig the key without 
the undercut 25 or by so shaping this u-nder 
cut that a slight forward movement of the 
pins can occur when the key is in the lock. 
.llVith such an arrangement, if the key is in 
serted 'and the plug is turned slightly and 
inward pressure on. the rey then relieved, 
while still continuing to turn the plug, the 
pins will snap into their locked >positions: as 
soon as the plug has made a quarter turn. 
lf these operations are again repeated. the 
plug can be given another quarter turn when 
it will again be locked. ln the same manner 
it may be locked in any one of four positions, 
all 900 apart. 
In other cases it is desirable to have the 

plug make a single revolution and then lock. 
This is conveniently accomplished by locat 
ing theV pins at different radial distances from 
the axis of the lock,and such a construction 
is illustrated in Figs. 15 and 16, the former 
showing the combination pins 12’ while the 
latterv shows a similar location of the holes 
10’ for the locking pins. ln such a construc 
tion the plug may be provided with a groove 

Fig. 13, and a key such as that shown at 
34, Figs. 12 and 18, may be employed, this 
key having a iin or spline 35 pressed into it 
to lit in the groove 38 so that they key can only 
be inserted in the lock in a definite relation 
ship to the pins. lf alternate pins in the 
arrangement shown in Figs. 15 and 16 are 

3 

arranged; at different radial distances while 
the diametrically opposed pins are located at 
the same radial distances from the axis of the 
lock,.then the plug can be locked after making 
a half turn and again in the full turn posi 
tion. 

rl`he invention thus provides a lock of the 
pin tumbler type which occupies no more 
space than a lock of the disk tumbler type 
while being' far more diiiicult to pick. In 
fact, it is much more diiiicult to pick this lock 
than it is to pick the ordinary pin tumbler 
lock.. At the same time the lock can be man 
ufactured very economically, the plug, pin 
block, pin cylinder, shell, and the member 17 
all being made, if desired, by the die casting 
method.. The assembling operations are very 
simple. By using combination pins of dif 
ferent lengths a .great number of combina 
tions may be made when four combination 
pins are used in each lock. Obviously, how 
eïver, this number can be increased or de 
creased, as desired. Thesma-ll size 'and the 
added .security are both important practical 
advantages. 

’l` he shell may be mounted in its operative 
position- by methods similar to those used in 
prior types of locks.. Because of its cylin 
drical shape it is simply necessary to bore a 
round hole to receive it. The flattened sur 
face> 36,. Fig. 2, is designed to receive the end 
of the screw which usually is provided to 
secure it in place. A further advantage of 
this construction which frequently is very 
important is the fact that the key can be re' 
nroved from the lock in any position of the 
plug. and entirely regardless of whether or 
not the locking and combination pins are in 
alinement. 

l/Vhile I have herein shown and described 
a typical embodiment of my invention, it 
will be evident that the invention may be 
embodied in a considerable variety of other 
Vforms without departing from the spirit or 
scope thereof.k For example, in the construe- 
tion shown in Figs. 1 to 9, the block or cyl 
inder 5 is held stationary and the cylinder 
4 which carries the combination pins is 
mounted to rotate with the plug. A reversal 
of this arrangement could, however, be used 
in which the cylinder ¿l is secured against ro 
tation and‘ the block 5 is arranged to rotate 
with the plug 3. 1n fact, the lock shown in 
Fig. 13 could be made to operate in exactly 
this manner with no other change except that` 
the sides of the slots in the end of the key 
shown in Fig. 12 would be bevelled so that 
the key would be forced forwardly by the 
pins during the rotation of the plug until the 
plug-reached a locking position. 
Having thus described my invention, what 

l desire to claim as new is: 
1. A lock of the pin tumbler type includ 

ing an outer shell; a locking unit removably 
mounted in said shell and having a set of 
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combination pins and a set of locking pins co 
operating with them, said _pins extending 
parallel to the axis of said lock; and means 
for releasably securing said unit in said shell, 
said lock being constructed to prevent the 
operation of said means When the lock is in 
its locked condition but permitting such oper 
ation When the lock is unlocked. 

2. A lock of the pin tumbler type including 
an outer shell; a locking unit removably 
mounted in said shell and having a set of 
combination pins and a set of locking pins 
cooperating with them, said pins extending 
parallel to the axis of said lock; a latch for 
releasably securing said unit in said shell, 
said lock being constructed to prevent the 
operation o1" said latch when the lock is in its 
locked condition but permitting such opera 
tion of said latch from the front end of the 
`lock by means of a special tool when the lock 
is unlocked. 

3. A lock of the pin tumbler type includ 
ing an outer shell adapted to be secured in a 
stationary position; a locking unit removably 
mounted in said shell and including two rela~ 
tively movable pin supporting members and 
cooperating sets of pins carried, respectively, 
by said members and both lying parallel to 
the axis of the lock; and means for releasably 
securing said unit in said shell, said means 
being normally inaccessible When the lock is 
mounted in its operative position. 

Ll. A lock of the pin tumbler type includ 
ing an outer shell adapted to be secured in 
a stationary position; a locking unit remov 
ably mounted in said shell and including two 
relatively movable pin supporting members 
and cooperating sets of pins carried, respec 
tively, by said members and both lying par 
allel to the axis of the lock; and means for 
releasably securing said unit in said shell, 
said means requiring a special tool for its op 
eration to release said unit. 

5. A lock of the pin tumbler type includ 
ing an outer shell adapted to be secured in a 
stationary position; a locking unit removably 
mounted in said shell and including two rela 
tively movable pin supporting members and 
cooperating sets of pins carried, respectively, 
by said members and both lying parallel to 
the axis of the lock; and means under the 
control of said lock for releasably securing 
said unit in said shell. 

6. A lock of the pin tumbler type includ 
ing an outer shell adapted to be secured in a 
stationary position ; a locking unit removably 
mounted in said shell and including two rela 
tively movable pin supporting members and 
cooperating sets of pins carried, respectively, 
by said members and both lying parallel to 
the axis of the lock; and means for releasably 
securing said unit in said shell, said means 
requiring the operation of said lock to per 
mit the release of said unit. 

7. A lock of the pin tumbler type includ~ 
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ing an outer shell adapted to be secured in a 
stationary position; a locking unit removably 
mounted in said shell and including two rela 
tively movable pin supporting members and 
cooperating sets of pins carried, respectively, 
by said members and both lying parallel to 
the axis of the lock; and means for releas~ 
abl securing said unit in said shell, said 
loc( being operable to protect said means 
against operation to release said unit and also 
being operable to permit such operation. 

8. A lock of the pin tumbler type includ 
ing an outer shell adapted to be secured in 
a stationary position; a locking unit remov 
ably mounted in said shell and including two 
relatively movable pin supporting members 
and cooperating sets of pins carried, respec 
tively, by said members and both lying par 
allel to the axis of the lock, and a normally 
inaccessible latch for releasably securing said 
unit in said shell. 

9. A lock of the pin tumbler type includ 
ing an outer shell adapted to be secured in a 
stationary position; a locking unit removably 
mounted in said shell and including a pin 
cylinder, a set of combination pins mounted 
in said cylinder and lying parallel to the axis 
or" said cylinder, and a set of locking pins 
cooperating With said combination pins to 
look said cylinder against rotation relatively 
to said shell; and normally inaccessible means 
'for releasably securing said unit in said shell. 

10. A lock of the pin tumbler' type includ 
ing an outer shell adapted to be secured in a 
stationary position; a locking unit removably 
mounted in said shell and including a pin 
cylinder, a set of combination pins mounted 
in said cylinder and lying parallel to the axis 
of said cylinder, and a set of locking pins 
cooperating with said combination pins to 
lock said cylinder against rotation relatively 
to said shell; and a spring presi-‘ed latch 
mounted in a relatively inaccessible position 
in the lock for releasably securing said unit 
in said shell. 

ll. In a lock of the pin tumbler type, the 
combination of a plug mounted to rotate 
about an axis Within the plug, a pin cylinder 
fastened to said plug to rotate therewith, a 
set of combination pins in said cylinder, said 
pins lying approximately parallel to said 
axis, a pin block at the end of said cylinder, 
a set of locking pins in said block for lock 
ing said cylinder to the block, said plug, cyl 
inder and block being associated to form a 
locking unit, and a shell in which said unit is 
removably supported With said pin block held 
against rotary movement, said locking pins 
being arranged to cooperate with said com 
bination pins and said loclr having an aper 
ture to receive a key for operating said com 
bination pins. 

12. In a lock of the pin tumbler type, the 
combination With a relatively stationary 
shell; of a locking unit removably mounted 
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in said shell and comprising a plug mounted 
for rotary movement in said shell about an 
axis within the plug, mechanism for locking 
said plug to the shell comprising a set of 
spring pressed locking pins lying parallel to' 
said axis and spaced circumferentially around 
said axis, said pins being mounted in a rela 
tively stationary part of the lock, and means 
for unlocking said plug to permit it to rotate 
relatively to said shell comprising a set of 
combination pins mounted to rotate with the 
plug and arranged to operate said locking 
pins, said lock being adapted to receive a key 
for operating said combination pins; a latch 
for releasably securing said unit in said shell, 
said lock being constructed to prevent access 
to said latch when the lock is in its locked con 
dition but permitting the operation of said 
latch from the front end of the lock by means 
of a special tool when the lock is unlocked. 

' 13. A lock of the pin tumbler type includ 
ing an outer shell; a locking unit removably 
mounted in said shell and having a set oi com 
bination pins and a set of locking pins co 

= operating with them, said pins extending 
parallel to the axis of said lock; and normal 
ly inaccessible means for releasably securing 
said unit in said shell. 

14. A removable locking unit for alock of 
the pin. tumbler type comprising a pin cylin 
der, a pin block, two sets of pins carried, re 
spectively, by said cylinder and block and 
both lying parallel to the axis or' said cylin 
der, springs cooperating with one s_et of said 
pins to cause them to lock said cylinder and 
block together, means for holding said cylin 
der and block in end to end relationship with 
said pins of one set in cooperative relationship 
to those of the other set, said means including 
a plug extending through said cylinder and 
block and provided with an enlargement on 
its inner end, said block being located between 
said enlargement and said cylinder. 

15. A removable locking unit :tor a lock of 
the pin tumbler type comprising a pin cyl 
inder, a pin block, two sets of pins carried, 
respectively, by said cylinder and block and 
both lying parallel to the axis of said cyl 
inder, springs cooperating with one set of 
said pins to cause them to lock saidV cylinder 
and block together, means for holding said 
cylinder and block in end to end relationship 
with said pins of one set in cooperative rela 
tionship to those of the other set, and locking 
means carried by said unit for releasably se 
curingsaid unit in a shell. 

16. A removable locking unit for a lock of 
the pin tumbler type comprising a pin cyl 
inder, a pin block, two sets of pins carried, 
respectively,_by said cylinder and block and 
both lying parallel to the axis of said cyl 
inder, springs cooperating with one set of said 
pins to cause them to lock said cylinder and 
block together, means forholding said cyl 
inder and block inv end to end relationship 

with said pins of one set in cooperative rela 
tionship to those of the other set, said means 
including a plug extending .through said 
cylinder and block, and a spring pressed latch 
mounted on said plug for movement trans 
versely to the axis of said cylinder. 

17 . A lock of the pin tumbler type includ 
ing an outer shell; a locking` unit removably 
mounted in said shell and having a set of 
combination pins and a set of locking pins co 
operating with them, said pins extending 
parallel to Ithe axis or' said lock; and locking 
means requiring a special tool for its opera 
tion and operative to releasably secure said 
locking unit in said shell. 

18. A lock of the pin tumbler type includ 
ing an outer shell; a locking unit removably 
mounted in said shell and having a set of 
combination pins and a set of locking pins 
cooperating with them, said pins extending 
parallel to the axis of said lock; and locking 
means for releasably -securing said locking 
unit in said shell, said locking means requir 
ing a special tool for its operation and said 
lock being constructed to prevent the opera 
tion of said locking means by said tool ex 
cept in connection with the operation of said 
lock by its key. 

19. ln a lock of the pin tumbler type, the 
combination ot an outer shell; a locking unit 
removably mounted in said shell and includ 
ing a rotary plug and a complete set of pins 
Jfor locking said plug against rotation, said 
pins extending parallel to the axis of the 
plug; means carried by said shell and ar 
ranged to be operated by the rotation of said 
plug, and a latch for securing said locking 
unit removably in said shell. 

20. In a lock of the pin tumbler type, the 
combination of an outer shell; a locking unit 
removably mounted in said shell and in 
cluding a rotary plug and a complete set of 
pins for lockino‘ said plug against rotation, 
said pins extent ing parallel to the axis of the 
plug; and locking means for releasably secur 
ing said unit in said shell, said plug having 
a groove therein extending longitudinally 
thereof to receive a special tool for operat 
ing said latch to release said locking unit and 
said lock being constructed to prevent the 
operation of said latch by said tool except in 
connection with the operation of said lock by 
its key. 

` MORRIS FALK. 
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