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This invention relates to permutation 
locks, and more particularly to permutation 
padlocks of the type having a shackle, one 
end of which is adapted to .be releasably se' 
cured in the casing. The main object of the 
present invention is to provide an improved 
and simplified construction wherein the re 
leasable end of the shackle is adapted to be 
automatically locked in the'casing upon its 
entry therein. Another object resides in the 
provision of means for automatically upset-> 
ting the tumbler combination upon entry of 
said releasable end of the shackle therein, 
and thereby simultaneously locking said end 
of the shackle in the casing. A further ob 
ject is to provide a'n improved lock structure 
having means adapted to normally close the 
opening in the casing through which the re 
leasable end of the shackle enters, when said 
end of the shackle is out of the casing. It 
consists in certain features and elements of 
construction, in combination, as herein shown 
and described, and as indicated by the claims. 
In the drawing: 
Figure 1 is a face view of a padlock em 

bodying the present invention, having por 
tions broken away to illustrate details of 
construction. „ 

Figure 2 is a sectional view through the 
lock, with parts removed and the releasable 
end of the shackle depressed for shifting the 
locking pawl out of engagement therewith, 
to permit release of said end of the shackle 
from the casing. - 

Figure 3 is an axial sectional view through 
the lock. '  

Figure 4 is a sectional view somewhat simi 
lar to Figure 2, showing ̀ the end of the 
shackle released from and disposed out of the 
casing, taken as indicated at line, 4-4, on 
Figure 3. » 

Figure 5 is a detail view of the under side 
of the cover plate and top tumbler. 
Figure (ì is a perspective view of a tuln 

bler spacing element. 
Figure 7 is a perspective View of the inter 

mediate tumbler. A : 

Figure 8 is a perspective View of the 
ratchet pawl. 

Figurev 9 is a perspective view of the lever. 

Figure 10 is a perspective view of the lock 
ing pawl. - 
The padlock, as illustrated in the drawing, 

includes an annular cup-shaped shell or cas 
ing, 10, having its upper open edge formed 
with a shoulder, 11, against which is seated 
a cover plate, 12, and which is firmly held in 
position against said shoulder by spinning 
over the edges of said shell, as indicated at 
13. Disposed in said cup-shaped casing part 
is a mounting plate, 15, which carries a cen 
trally located stud, 16, which, as may be seen 
in Figure 3, is firmly secured to the bottom 
of the lock casing, 10. 
A U-shaped shackle, 17, has one leg slid 

ably and rotatably mounted in an upstand 
ing lug, 18, of the mounting plate, 15, and 
has its extreme end deformed. as at 17“, so 
as to anchor said shackle against complete 
removal from the casing while permitting a 
limited range of reciprocatory movement rel 
ative thereto. The opposite leg of the shackle 

>is somewhat shorter and is provided with an 
obliquely disposed inwardly Íacin g notch, 20, 
which is adapted to be positioned within the 
wall of the cup`~shaped casing and engaged by 
a'j lockingtlange, 21` of the locking pawl, 22, 
which is pivoted at 23. to the mounting plate, 
adjacent the wall of the casing. The locking 
pawl, as may be seen in Figure 10, is shown in 
the nature of a metal stamping, and includes 
an. upstanding flange or lug, 24, which is lo 
cated at substantially right angles to the 
shackle-engaging flange, r2l. and is formed 
as a continuation thereof. The upstanding 
lug, 24, of the locking pawl is adapted to co 
operate with notches formed in the periphery 
of aplurality of tumblers arranged in axial _ 
relation on the stud,`16, for controlling the 
lmâcking of the releasable end of the shackle, 
1 . 

The tumbler mechanism for controlling 
relative positions of the locking pawl includes 
a driving tumbler or disc, 26, disposed on the 
under side of the cover, 12, and rigidly asso 
ciated with an externally accessible operating 
knob, 27, which is journaled in said cover, 12'; 
a bottom tumbler, 28, and an intermediate 
tumbler, 29, all of which are arranged con 
centrically of the stud, 16, and provided With 
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inter-engaging driving lugs, 26a, 28a and 29a, 
respectively, by means of which one tumbler 
may be adjusted by the other so as to position 
them in some predetermined arrangement or 
combination, as is well understood in the art. 
To prevent direct frictional contact between 
the tumbler discs, they are preferably sep# 
arated by, spacing elements, 30, herein shown 
as of horseshoe shape, for supporting the 
peripheral edges of said tumbler discs, and 
are anchored against transaxial shifting by 
a pair of transversely spaced upstanding 
studs, 32, on the mounting plate, which reg 
ister with correspondingly spaced apertures, 
33, in said spacing elements. A coil spring, 
34, circumscribes the base portion of the stud, 
16, and is interposed between the mounting 
plate, 15, and the bottom tumbler for yield 
ingly maintaining said tumblers in operative 
relation for insuring engagement of their 
respective driving lugs. 
‘The outer surface of the cover, 12, is pro 

vided with the usual graduations, as seen in 
Figure 1, with which is adapted to be reg 
istered, ya pointer or indicating element, 36, 
rigidly associated with the knob` 27, and by 
means of which the tumblers may be set in a 
predetermined arrangement. The tumblers 
are provided with peripheral notches, 26", 28b 
and 29h, for receiving the upstanding flange, 
24, of the locking pawl so as to permit the 
flange, 21, to be moved out of operative en 
gagement with the notch, 20, of the releasable 
end of the shackle. 
A Hat spring, 38, is anchored on one of the 

upstanding studs, 32, and engages against 
the other with its eXtreme end portion posi 
tioned to be engaged by the confined end of 
the shackle, 17, so that in locking relation 
the shackle is yieldingly urged in an out 
ward direction, as may be seen in Figure 2 ` 
of the drawing. Immediately upon the set 
ting of the tumbler elements in combination 
the shackle is pressed inward lightly so that 
the inclined cam surface, 17a, of the eXtreme 
end portion of the releasable legr of the shackle 
engages an inclined caln surface, 22a, of the 
locking pawl, thereby swinging the pawl 
about its pivot, 23, and shifting the locking 
flange, 21, out of operative engagement with 
the notch, 20, of the releasable leg of the 
shackle, which movement shifts the tumbler 
co-operating flange, 24. of the locking pawl 
into registration with the aligned peripheral 
notches in the tumblers, and upon release of 
the pressure on the shackle the spring, 38, 
shifts said shackle outwardly. permitting the 
releasable end thereof to be withdrawn clear 
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The lock thus far described is substantially 
the same in structure, and functions in pre 
cisely the same manner as that disclosed in 
Winning et al, Patent No. 1,736,183 issued 
November 19, 1929. 

Pivotally mounted at 40 on the mounting 
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plate, 15, adjacent the pivot, 23, of the locking 
pawl, is a lever, 42, which is provided with an 
upstanding lug, 43, at its upper end, which 
lug is adapted to be disposed in the path of 
reciprocatory movement of the releasable end 
of the shackle and engaged thereby when the 
same is entered into the lock casing. Said 
lug, 43, is preferably dimensioned and ar~ 
ranged to substantially close the opening, 10“, 
in the wall- of the lock casing (through which 
the releasable end of the shackle enters) when 
said end of the shackle is out of the casing, 
as seen in Figure 4 of the drawing. This 
precludes direct access to the tumblers and 
thus prevents “picking” and avoids ascer 
tainment of the combination of the lock 
when the shackle is out of locking position. 
Pivotally mounted at 42a, at the opposite end 
of the lever, 42, is a ratchet pawl, 44, which is 
adapted to co-operate with a ratchet, 45, 
rigidl associated with the bottom tumbler, 
28. spring, 50, is anchored on the pivot, 
40, of the lever and reacts against the wall of 
the casing, 10, and an upstanding lug, 44“, on 
the ratchet pawl, thereby normally tending to 
swing the lever .and the ratchet pawl about 
the pivot, 40, so as to insure maintaining the 
ratchet pawl in operative relation with the 
ratchet, 45, while at the same time urging 
the lever in the direction for positioning its j 
upstanding lug, 43, adjacent the aperture, 
10a, in the «lock casing through which the 
releasable end of the shackle enters. The end 
of the lever opposite lug, 43, is formed with 
a curved hook end, 42", which is adapted to 
engage the adjacent stud, 32, as seen in Figure 
4 for limiting the movement of said lever and 
insuring spacing lug, 43, in a position to be 
acted upon by the cam end, 17a, of the releas 
able end of the shackle. ` 
When the tumbler discs are set in combina 

tion and the flange, 24, of“ the locking pawl 
is in registration with the notches thereof, the 
flange, 21, is disposed out of the notch, 20, 
and the shackle is free to be shifted for with 
drawing the releasable leg from the casing, as 
shown in Figure 4. In such position of the 
parts it will be manifest that as the releasable 
leg ofthe shackle is entered into the casing its 
oblique end, 17“, will act camwise against the 
upstanding lug, 43, of the lever, and cause it 
to swing about its pivot, 40, which movement 
carries the ratchet pawl, 44, downwardly, 
thereby rotating the ratchet, 45, on the stud, 
16, and inturning partially rotating the bot 
tom tumbler. The bottom tumbler prefer 
ably has the edge, 28°, of the notch, 28", 
formed slightly oblique, forming in effect a 
cam surface so that as said bottom tumbler is 
forced to rotate by the movement of the 
ratchet pawl, this surface, 28C, acts camwise 
against the edge of the lug, 24, thereby forci 
bly shifting the locking pawl, 22, outwardly 
about its pivot, 23, and bringing the locking 
flange, 21, into operative engagement with 
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the oblique notch, 20, of the releasable end of 
the shackle, and thereby positively locking 
the shackle in the casing. 
The notch 28", of the bottom tumbler is of 

substantial angular extent, and is gradually 
curved to approach the outer edge thereof, as 
may be seen in Figure 4, so as not to be af 
fected by a slight advance motion of the 
parts preparatory to releasing the locking 
pawl from locking engagement with the re 
leasable end of the shackle. It will now be 
manifest that after the tumblers have been 
set in combination, there will be some slight 
movement of the lever, 42, caused by the 
slight movement of the shackle which in turn 
is due to the engagement of the cam surface, 
17E', of the end of the shackle with the cam 
surface, 22a, of the locking pawl, which en 
gagement causes the latter to be swung about 
its pivot, carrying flange, 24, into the notches 
of the tumblers and moving flange, 21, clear 
of the operative engagement with the releas 
able end of the shackle. This movement of 
the elements imparts slight motion .to the 
ratchet pawl, resulting in a slight partial 
rotation of the bottom tumbler. 

lt may be understood that the bottom 
tumbler need only be provided with a single 
stop shoulder for co-acting with the ratchet 
pawl, which must be properly located rela 
tive to the notch, 28", for receiving the up 
standing lug, 24, of the locking pawl, and its 
driving lug, 28a. However, to simplify the 
construction and to permit locating the notch 
at a plurality of angular-ly related positions 
relative to its driving lug, 28a, (which per 
mits various numerical combinations), we 
employ a ratchet, 45, having a plurality of 
teeth.  

A spring, 5l, is anchored on an upstauding 
stud, 52, and engages stud, 53, on the mount 
ing plate, and is arranged' for engagement 
with the ratchet, 45, for preventing accidental 
rotation of said ratchet and the bottom tum 
bler, each time the ratchet pawl, 44, moves 
in the up-stroke or camming over the ratchet 
teeth. 

rlÍhe driving tumbler, 26, as indicated in 
Figure 5, is slightly larger in diameter than 
thg other two tumblers and is provided with 
a series of relatively shallow peripheral 
notches, 26C, which are of substantially the 
same depth and width; the bottom of the 

. notches being approximately alinged with 
the outer edge of the intermediate tumbler 
and the major portion ofthe bottom tumbler. 
These notches, 26e, are merely to mislead and 
prevent unauthorized ascertainment of one 
or more numerals of the lock combination by 
applying pressure on the shackle and forcing 
the flange, 24, of the locking pawl up against 
the periphery of the tubblers. Each time 
that a false notch, 26°, registers with the flange 
or lug, 24, the slight movement permitted 
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the locking pawl will shift the flange into the 
false notch and thus preventing turning of 
the knob, 27, and possible ascertainment of 
the eíiective notch, 26", fromed for receiving 
the flange, 24. vAnd to further guard against 
accidental ascertainment of the combination 
this notch, 26", of the driving tumbler is pref 
erably formed of substantially the same width 
as the false notches, 26”, so that the spacing be 
tween notches vvill be the same, preventing as 
certaining which notch is of full depth for 
receiving the flange, 24. 
The bottom tumbler is provided with a. 

comb or lug, 28e which extends slightly be 
yond the normal periphery thereof and is lo 
cated adjacent to the cam surface, 28°, and 
serves to support or maintain the flange, 24, 
of locking pawl, 22, clear of the notches, 26”’ 
of the driving tumbler, immediately after 
said bottom tumbler has lforcibly moved the 
locking pawl out of operative engagement 
with the notches, and into locking engage 
ment with the releasable end of the shackle. 
Thus the false notches will not be effective 
until the tumblers have been so adjusted 
and manipulated that this comb portion, 28e, 
is shifted out ot contact with the edge of 
the cooperating flange or lug, 24, of the lock 
ing pawl.  
We claim :_ f 

1. In a permutation lock, a lock casing, a 
shackle mounted in the casing having one end 
adapted to be released from engagement 
therein, a locking pawl mounted in the cas 
ing aud engageable with .said releasable end 
of the shackle, tumbler mechanism including 
a series of disks adapted to be adjusted in a 
predetermined combination which permits 
said pawl to release the end of the shackle, 
and means engageable by the end of the 
shackle as it re-enters the casing for posi 
tively dis-arranging the tumbler disks. 

2. In a permutation lock, a lock casing, a 
shackle mountedv in the casing, having one 
end adapted to be released from engagement 
in the casing, a locking pawl mounted in said 
casing and engageable With said releasable 
end of the shackle, tumbler mechanism adapt 
ed to be adjusted in a predetermined combin 
ation, which permits said paWl to release 
the end of the shackle, and means actuated by 
said end of the shackle as it re-enters the 
casing for automatically upsetting the tum 
bler combination, by rotation of one of said 
tumblers relative to the others, the move 
ment of said tumbler automatically moving 
.the pawl into locking engagement with the 
said releasable end of the shackle. 

3. In a permutation lock, a l'ock casing, a 
shackle mounted in the casing, having one 
end adapted to be released from engagement 
in the casing, a locking pawl mounted in said 
casing and engageable with said releasable 
end of the shackle, tumbler mechanism adapt 
ed to be adjusted in a predetermined combi 
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nation, Which permits said pawl to release 
the end of the shackle, and means actuated by 
said end of the shackle as it re-enters the 
casing for rotating one of the tumblers in one 
direction out of said predetermined combina 
tion, said movement of the tumbler auto 
matically shifting the pawl into locking en-> 
gagement with said releasable end of the 
shackle, said means also being arranged for 
preventing rotation of said tumbler in oppo 
site direction. 

e. In a permutation lock, a lock casing, a 
shackle mounted in the casing, having one 
end adapted to be released from engagement 
therein, for permitting a-limited range of 
outward movement, a locking pawl pivotally 
mounted in the casing and engageable with 
said releasable end of the'shackle, tumbler 
mechanism adapted to be adjusted in a pre 
determined combination to permit the pawl 
to release _said end of the shackle, a pivotally' 
mounted lever in the casing, said lever and 
said releasable end of the shackle having co~ 
operating surfaces engageable when said end 
of the shackle re-enters the casing, for swing 
ing said lever about its pivot, and means re 
sponsive to such movement of the lever'for 
causing upsetting of- the tumbler comblna 
tion, and thereby forcibly shifting the pawl 
into locking engagement With said end of 
the shackle. 

5. In the construction defined in claim 4, 
one of said cooperating surfaces of the lever 
and end of the shackle being formed ob 
liquely to the path of movement of said re 
leasable end of the shackle, so as to act cam 
wise to swing the lever about its pivot. ` 

6. In the construction deñned in claim 4, 
the cooperating surface of said lever being 
adapted to be positioned in the path of move 
ment of said end of the shackle, and dimen 
sioned and arranged to substantially close 
the aperture in the casing through which 
said releasable end of the shackle enters. 

7. In the construction defined in claim 4, 
means for yieldingly urging said lever into 
position for engagement by the end of the 
shackle as it enters the casing. _ 

8. In a permutation lock, a lock casing, a 
shackle mounted in the casing, having one 
end adapted to be released from engagement 
therein, for permitting a limited range of 
outward movement, a locking pawl pivotal“-` 
ly mounted in the casing and engageable 
with said releasable end of the shackle, tum 
bler mechanism adapted to be adjusted in a 
predetermined combination to permlt the 
pawl to release said end of the shackle, a p_lv 
otally mounted lever in the casing, having 
its pivot located laterally offset with respect 
to the normal path of movement of said 
shackle end, the lever and releasable end of 
the shackle having cooperating surfaces en 
gageable whensaid end of the shackle is en 
tered into the casing for swinging the lever 
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about its pivot, and means actuated in re 
sponse to such movement of the lever for` 
moving one of the tumblers out of combina 
tion, said movement of the tumbler being ar 
ranged for positively swinging the pawl into 
locking engagement with the releasable end 
of the shackle. 

9. In a permutation lock, lock casing, a 
shackle mounted in the casing, having one 
end adapted to be released from engagement 
therein, a locking pawl pivoted in the casing` 
and engageable with said releasable end of 
the shackle, tumbler mechanism adapted to 
be adjusted in a predetermined arrangement 
for permitting the pawl to release the shackle, 
a lever pivoted in the casing and adapted to 
be engaged by said end of the shackle as it 
enters >the casing for swinging it about its 
pivot, and a ratchet pawl engageable with a 
stop surface on one of the tumblers and oper 
able in response to such swinging movement 
of the lever for rotating said tumbler a part 
of a revolution out of said predetermined ar 
rangement, said tumbler having means for 
forcibly moving the locking pawl into lock 
ing engagement with said end of the shackle 
1n response to said partial rotation. 

10. In a permutation lock, a lock casing, a 
shackle mounted in the casing and having 
one end adapted to be released from engage 
ment therein, a locking pawl pivoted in the 
casing and engageable with said releasable 
end of the shackle, tumbler mechanism adapt 
ed to be adjusted in a predetermined arrange 
ment for permitting the pawl to release the 
shackle, a lever pivoted in the casing and 
having one end adapted to be engaged by 
said end of the shackle as it enters the casing 
for swinging it about its pivot, and a. ratchet 
pawl pivotally connected to the other end of 
the lever and arranged to engage a stop sur 
face on one of the tumblers for rotating the 
same out of registration with the other tum` 
blers by the movement of the lever, the tum 
bler being' provided with means to positive* 
ly move the locking pawl into operative lock« 
ing engagement with the end of the shackle 
during such movement of said tumbler. 

ll. In the construction defined in claim 10, 
said stop surface being a tooth of a ratchet 
1gilgidly associated with said actuated tum 

er. 

12. In a permutation lock, a lock casing, 
a shackle mounted in the casing and having 
one end adapted to be released from engage 
~m`ent therein, a locking pawl pivoted in the 
casing and engageable with said releasable 
end of the shackle, tumbler mechanism 
adapted 'to be adjusted in a predetermined 
arrangement for permitting the pawl to re 
lease the shackle, a lever pivoted in the cas 
ing and having one end adapted to be en 
gaged by said end of the shackle as it enters 
the casing for swinging it about its pivot, 
a ratchet pawl pivotally connected to the 
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other end of the lever, a toothed ratchet. 
rigidly associated with the under side of the 
bottom-most tumbler and engageable by said 
ratchet pawl, for rotating said bottomtum 
bler out of combination in response to said 
swinging movement of the lever, the bottom 
tumbler having means for forcibly shifting 
the locking paWl into locking engagement 
With the end of the shackle during said rota 
tive movement of said tumbler, and spring 
means engageable With said ratchet for yield 
ing holding the same and the bottom tumbler 
against rotation in the opposite direction. 

13. In the construction'defined in claim 
10, spring means for urging the ratchet paWl 
into position for operative engagement with 
said stop surface. ‘ 

14. In the construction defined in claim 10, 
spring means reacting between the casing 
and the ratchet pawl for urging the latter 
into operative engagement with its cooperat 
ing stop surface, and by virtue of said piv 
otal connection of the ratchet pavvl to the le 
ver, said spring also serves to urge the upper 
end of the lever into position for encounter 
by the end of the shackle. 

15. ln a permutation lock, a lock casing, 
a shackle mounted in the casing and having 
one end adapted to be released from engage 
ment therein, a locking paWl pivoted in the 
casing and engageable With said releasable 
end of the shackle, tumbler mechanism in 
cluding a plurality of tumbler disks each 
having a peripheral notch adapted to be reg 
istered to permit entry of a cooperating part 
of said pawl to release the shackle, a lever 
pivoted in the casing and adapted to be en 
gaged by said end of the shackle as it re 
enters the casing for swinging said lever 
about its pivot, and a ratchet pavvl engage 
able with a stop surface of the bottom tum 
bler and operable in response to such swing 
ing of the lever for causing partial rotation 
of said tumbler, said notch of the bottom 
tumbler having an edge adapted to engage. 
cam-Wise with said cooperating part of the 
locking paWl for shifting said pawl into 
locking engagement with the releasable end 
of the shackle. , 

16. In the construction defined in claim 
15, the notch in said bottom tumbler being 
of substantial angular extent, permitting 
accommodation of the cooperating part of 
the locking pawl, to compensate for slight 
partial rotation of said tumbler by the 
ratchet pawl due to the movement of said 
lever caused by its engagement with the end 
of the shackle, when slight pressure is applied 
thereto, for causing its release from the lock 
ing pawl. 

17. In the construction defined in claim 
15, said bottom tumbler having a comb ad 
jacent the cam edge of the notch, of a di 
ameter slightly in excess of the diameter of 
the other tumblers to insure movementof 

the locking pawl into operative engagement 
with the end of the shackle and for support 
ing the same clear of contact with the periph 
eral edges of the other tumblers. 

18. In a permutation lock, in combination 
with a shackle, a locking pawl, and a notched 
permutation> disk, motion-transmitting con 
nections acting directly upon said disk in a 
direction to disengage the locking paWl there 
from, said connections’including a member 
disposed in the path of movement of a por 
tion of the shackle to receive motion from it. 

19. In a permutation lock, in combination 
with a notched shackle, a permutation disk 
having a toothed surface and a locking pawl 
alternatively engageable With the permuta 
tion disk or shackle, a ratchet paWl positioned 
to interact With said toothed surface of the 
disk, and motion-multiplying connections for 
the actuation of said ratchet pawl, including 
a part disposed in the path of movement of 
a portion of the shackle, for positively shift 
ing said locking pavvl out of engagement with 
the disk and into operative engagement With 
the notched shackle. ` 

20. lin a permutation lock including a lock 
casing, a shackle mounted in the casing hav 
ing one end adapted to be released from en 
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gagement therein, a locking paWl pivotally ` 
mounted in the casing and engageable With 
said releasable end of the shackle, tumbler 
mechanism adapted to be adjusted in a pre 
determined arrangement for permitting said 
paWl to be shifted out of engagement with 
the end of the shackle, and means independ 
ent of said paWl adapted to be directly en 
gaged and actuated by said end of the shackle 
as it re-enters the casing for swinging the 
pawl about its pivot into locking engagement 
with said releasable end of the shackle. A 

21. ln a permutation lock, in combination 
with a shackle-anda locking pawl, means for 
utilizing an entering shackle movement for 
causing the locking pawl to be shifted into 
locking engagement With the shackle, said 
means comprising a notched permutation 
disk, a ratchet pavvl engageable therewith, 
and motion-multiplying connections opera 
tively connected With the ratchet paWl and 
including a member disposed in the path of 
entry of and engageable by a portion of said 
shackle as it enters the casing, for causing 
rotation of said permutation disk. 

22. ln a permutation padlock, a casing, a 
shackle mounted in the casing having one 
end adapted to be released from engagement 
therein, a locking pawl mounted in the cas 
ing and engageable With said releasable end 
ofthe shackle, tumbler mechanism arranged 
for normally maintaining said paWl in lock 
ing engagement with said end of the shackle, 
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be adjusted in registration for receiving an 
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thereby permit moving the pawl out of lock 
ing engagement with said end of the shackle, 
and means including a part adapted to be 
engaged and actuated by the releasable end 
of the shackle as it re-enters the casing for 
shifting said inter-engaging feature of the 
pawl out of the notches of the tumblers, which 
movement shifts the pawl into lookin en 
gagement With the releasable lend o the 
shackle and simultaneously disarranges the 
tumbler disks. ` 
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