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[5 7] ABSTRACT 
An unexposed shackle combination padlock having a 
padlock body and a U-shaped laterally swingable 
shackle wherein the padlock body includes relatively 
reciprocatively movable outer shell and core portions 
with one of the shackle legs journaled in the core por 
tion and the other leg swingable to open position only 
when said shell and core positions are shifted from a 
relatively alined to a relatively displaced position. Two 
separate locking systems are provided, including a 
combination dial system having wheel assemblies and 
a fence member for selectively locking the shell and 
core portions against relative movement‘, and a key 

_ locking system is provided which is disabled from key 
operation whenever the dial wheels are not set on the 
proper combination. Either one of the combination 
locking system or the key locking system may be used 
separately, or they may be used in combination pro 
viding effectively a third locking system. 

10 Claims, 7 Drawing Figures 
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PADLOCK CONSTRUCTION 

BACKGROUND AND OBJECTS OF THE 
INVENTION 

The present invention relates in general to padlocks, 
and more particularly to padlocks of the combination 
lock type having a key operating mechanism and hav 
ing a plurality of rotatable combination dial wheels ar 
ranged along a common axis of rotation to be set to a 
predetermined combination of dial numbers for releas 
ing the key operating mechanism so that the latter can 
be key-operated to permit the shackle to be moved to 
open position. 
While the type of lock construction commonly re 

ferred to as exposed shackle padlocks has been known 
and in commercial use for many years, it has been cus 
tomary to construct the exposed shackle padlocks in 
such a way that the shackle, usually formed of a U 
shaped rod of circular cross-section, has a longer leg 
and a shorter leg, both ofwhich are received in sockets 
or openings in the top of the lock body, with the longer 
shackle leg supported in the lock body in a manner per 
mitting both axial and rotary movement of the shackle 
relative to the axis of the longer leg. The shorter 
shackle leg is customarily latched at a dog member or 
latching formation in the padlock body with the end 
portion of the shorter shackle leg nested in its associ 
ated socket in the padlock body, and the longer shackle 
leg is restrained so that, when the padlock is unlocked, 
the shackle can be moved outwardly to a position with 
drawing the end of the shorter shackle leg from its 
socket whereupon the shackle can be rotated angularly 
about the axis of the longer leg to decouple the shackle 
from or couple the shackle with a hasp assembly or 
other cooperating members to be locked. In some ar 
rangements, the entire shackle can be withdrawn from 
the padlock body when the padlock is in unlocked con 
dition, rather than having a longer shackle leg which is 
continuously restrained in the padlock body but al 
lowed to undergo some axial movement. 

It has been known in the prior art to provide locking 
mechanisms for such padlocks which are of either the 
key lock type or the combination lock type. In any 
event, the locking structure commonly comprised a rel 
atively complex arrangement of locking members to 
latch and release the shackle relative to the padlock 
body. Also, where combination lock mechanisms were 
used in such padlocks, they frequently were of rela 
tively complex and expensive construction, involving a 
plurality of peripherally gated tumbler wheels operated 
from a single dial, and often having expensive provi 
sions for guarding the lock mechanism against unau 
thorized operation. ' 

The present invention is concerned with a signifi 
cantly simplified type of combination padlock wherein 
the shackle is released for movement to unlocking posi 
tion in a completely different manner from arrange 
ments heretofore provided, and wherein the combina 
tion locking mechanism is of a simplified type render 
ing the lock mechanism suitable for less expensive ap 
plications and facilitating manufacture of key operated 
combination padlocks having 2, 3, 4 or more dial 
wheels. In the padlock mechanism of the present inven 
tion, a plurality of dial wheels are adapted to be angu 
larly positioned to a predetermined combination num 
ber and are mounted in a main inner housing portion 
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2 
or core portion which is positioned within an outer 
housing portion in such a way as to normally restrain 
a fence member in a position preventing relative move 
ment of the inner and outer housing portions. The pad 
lock is designed to admit movement of these housing 
portions relative to each other in a manner to release 
the shackle for rotatable movement about one of the 
legs to a released position when the proper combina 
tion number has been dialed. The dial wheels and their 
associated hubs are releasibly intercoupled in such a 
way as to permit the combination to be changed when 
the two padlock housing portions are in the unlocked 
relative position. A key locking mechanism including a 
key controlled bolt and mounting structure are incor 
porated in the housing, the bolt being prevented from 
moving between locking and unlocking positions when 
the dial wheels are not set on the proper combination 
number. 
An object of the present invention is the provision of 

a novel combination padlock construction applicable 
to a wide variety of installation conditions, which is rel 
atively simple in construction and provides a novel 
structural arrangement and movement to achieve un 
locking of the padlock shackle. . 
Another object of the present invention is the provi 

sion of a novel combination padlock construction 
which can be relatively inexpensively manufactured 
and wherein a plurality of adjustable dial members are 
rotatably supported side-by-side about a common axis 
of ratation on an inner padlock body portion which is 
movable relative to an outer padlock body portion 
when the dial members are in the proper combination 
position and a key operated bolt is shifted to unlocking 
position to permit releasing of the shackle to an unlock 
ing position. 
Other objects, advantages and capabilities of the 

present invention will become apparent from the fol 
lowing detailed description, taken in conjunction with 
the accompanying drawings illustrating a preferred em 
bodiment of the invention. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a perspective view ofa combination padlock 
embodying the present invention, illustrating the same 
with the shackle and padlock body portions in closed 
or locked position; 
FIG. 2 is a perspective view of the combination pad 

lock embodying the present invention, illustrating the 
same in opened or unlocked position; 
FIG. 3 is an exploded perspective view of the combi 

nation padlock; ' 

FIG. 4 is a vertical section view taken along the line 
-4 of FIG. 1; 
FIG. 5 is a vertical section view taken along the line 

5-5 of FIG. 4; 
FIG. 6 is an exploded elevation view of the compo 

nents making up the dial wheel and hub assembly for 
a three dial wheel installation, with certain components 
shown in partial section; and 
FIG. 7 is a fragmentary exploded perspective view to 

enlarged scale of the bolt and adjacent fence portions. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to the drawings, wherein like reference 
characters designate corresponding parts throughout 
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the several ?gures, there is illustrated an embodiment 
of a combination padlock, indicated generally by the 
reference character 10, having in accordance with 
usual practice the basic padlock components of a pad 
lock body portion 11 of generally rectangular configu 
ration having front and rear wall surfaces 12 and 13, 
side wall surfaces 14 and 15, and top and bottom sur 
faces 16 and 17. A generally U-shaped padlock shackle 
18 extends upwardly in exposed relation from the top 
surface 16 of the padlock body portion and includes a 
longer leg 19 and a shorter leg 20 each terminating at 
their lower ends within the padlock body and intercon 
nected at their upper ends by an upwardly arched or 
curved intermediate portion 21 forming the bight of the 
shackle. Projecting through appropriate rectangular 
slots in the front wall surface 12 of the padlock body 
are segments of a plurality of dial wheels 23, two of 
which are shown in the embodiment of FIGS. 1 through 
5, to permit observation of the numbers on the periph 
cries of the dial wheels and manual manipulation of the 
dial wheels to the desired combination positions. 
The padlock body portion 11, as will be apparent 

from inspection of FlGS. 3, 4 and 5, is of a unique con 
struction comprising a main inner body section 24 de 
?ning a frame for supporting most of the mechanical 
parts of the padlock, and an outer body section 25 
forming a three sided shell or channel within which the 
inner body section 24 is reciprocatively slidable verti 
cally between locking and release positions. The outer 
body section 25 comprises channel side walls 26 and 27 
and a channel base wall 28, forming respectively the 
side wall surfaces 14 and 15 and the rear wall surface 
13 of the padlock body. Slidably movable vertically or 
longitudinally within the channel guideway defined by 
the walls 26, 27 and 28 is the inner body section 24, 
having a rectangular wall portion 29 defining the front 
wall surface 12 of the padlock body and having rear 
wardly extending integral side walls 30, 31 and top and 
bottom walls 32 and 33 defining a rectangular surround 
about a rearwardly opening mechanism chamber 34 
which is normally covered by the base wall 28 of the 
outer body section 25. 
The top wall 32 of the inner body section 24 has a 

first segmental socket 35 for the longer leg 19 of the 
shackle 18. The segmental socket 35 opens through the 
surface of the side wall 30 and is normally closed by the 
confronting side wall 27 of the channel shaped body 
section 25, and has an enlarged socket portion 35a 
spaced inwardly from the upper open end of the socket 
for accommodating the radially projecting foot forma 
tion 19a at the lower end of the shackle leg 19 to retain 
the lower end portion of the shackle leg 19 in the 
socket 35 while permitting rotation of the shackle 
about the axis of the shackle leg 19. At the opposite 
side portion of the top wall 32 of inner body section 24 
is a recess 36 for the lower end portion of the shorter 
shackle leg 20 having an enlarged recess portion 36a 
spaced inwardly from the upper end of the recess for 
accommodating the radially projecting foot 20a ex 
tending from the bottom of the shorter shackle leg 20. 
The recess 36 includes a portion alined with the medial 
transverse plane of the padlock body and with the 
socket 35 for receiving the circular cross-section 

shackle leg 20 when the shackle is in locking position 
and includes a lateral access passage or extension 36b 
extending along a curved path through the rear edge of 
the top wall 32 confronting the base wall 28'of the 
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4 
channel shaped body section 25 along an are centered 
on the axis of the socket 35, to permit rotation of the 
lower end portion of the shorter shackle leg 20 from 
the normal locking position alined’with the diametric 
axis of the padlock body so as to swing laterally to an 
exposed position permitting coupling or decoupling of 
the shackle with suitable hasps or mating locking mem 
bers of a closure or other device to be protected by the 
lock. An upwardly and inwardly curving ear formation 
or shoulder 28a is provided at the upper end of the base 
wall 28 of thechannel shaped outer body section 25 ad 
joining the channel side wall 26 and complementing the 
adjacent portion of the lateral extension 36b to fill the 
latter when the inner and outer body sections 24 and 
25 are in the normal locking position illustrated in FIG. 
1 to form a barrier to opening movement of the shorter 
leg 20 of the shackle 18. 
The dial assembly for the combination lock mecha 

nism is indicated generally by the reference character 
40, and in the embodiment illustrated in FIGS. 1 to 5, 
comprises two dial wheels 23 of annular cylindrical 
con?guration, having dial numerals on the peripheries 
thereof so as to be visible to the operator from the front 
of the. padlock body, and having shallow V-shaped 
grooves transversely spanning the dial wheel peripher 
ies in parallelism with the axes of the dial wheels and 
located between the succussive numbers on each dial 
wheel 23. The dial wheels 23 may be part of dial wheel 
assemblies including a dial wheel and a hub, similar to 
the dial wheel assemblies illustrated and described in 
my earlier U.S. Pat. No. 3,555,860 granted Jan. 19, 
l97l, wherein each of the dial wheels 23 has an axial 
bore 41 extending therethrough provided with a plural 
ity of concave notches in the inwardly facing surface 
thereof, ll) of such notches being present in the illus 
trated example. lnter?tted into the bore 41 of each dial 
wheel 23 is a hub member 42, the several hub members 
being of like exterior construction but varying in some 
minor details as later described. Each of the hubs 42 
includes a relatively smaller diameter, substantially cy 
lindrical body portion 43a of a diameter corresponding 
to the minimum diameter of the bore 41 in the associ 
ated dial wheel 23 for relative rotation therein, and also 
includes a larger diameter collar formation 43b of 
larger diameter than the minimum diameter of the bore 
41 adapted to normally butt against the confronting 
face of the adjacent dial wheel 23. One or more eccen 
trically located, axially elongated interlocking pins or 
lugs 43 0 project axially from the collar formation 42b 
to be received in the notches in the inwardly facing sur 
face of the bore 41 and interlock the associated dial 
wheel 23 with the hub 42 against relative angular 
movement at any of the ten selected angular positions 
corresponding to the ten dial numbers on the periphery 
of the dial wheel 23. 

In the embodiment illustrated in FIGS. 3, 4 and 5, the 
left hand hub 42a has a solid cylindrical body portion 
43a which is of an axial length sufficient to extend en 
tirely through the bore 41 of the associated dial wheel 
23 and be journaled in circular opening 44a in the side 
wall 30 of the inner core or body section 24 of the pad 
lock body portion when the collar 43b bears against the 
confrontingface of the associated dial wheel 23. The 
hub 42a also includes an integral, smaller diameter stub 
shaft 43d which is surrounded by a coil spring‘ 45 and 
extends loosely into a cylindrical bore 43c opening 
through the collar end of the right hand hub 42!) as il 
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lustrated in FIG. 3. The hub 42b also has a cylindrical 
body portion 430 which is closed at its outer end oppo 
site the collar formation and is of sufficient axial length 
to project entirely through the bore 41 of the right hand 
dial wheel 23 as illustrated in FIG. 3 and into the jour 
nal opening 44b in the side wall 31 of the inner core 
section 24 of the padlock body portion. In this manner, 
the two hubs 42a and 42b are journaled in coaxial 
alinement along a common transverse axis of the pad 
lock body with the smaller diameter ends of the cylin 
drical body portions 43a journaled in the openings 44a 
and 44b and with the collar formations 43b adjacent 
each other but with the hubs biased oppositely out 
wardly by the intervening spring 45 surrounding the 
stub shaft 43d. 
Each of the collar formations 43b have a ?at or re 

lieved portion 43b’ at a selected angular position 
thereon whereby, when the associated dial wheels and 
hubs are angularly positioned so that the ?ats are paral 
lel to each other and face toward the rear wall portion 
13 of the padlock body, the ?ats aline with the down 
wardly extending leg portion 46 of a pivoted fence 
lever 47 having apertured cars 48 extending perpendic 
ularly from the main body portion of the fence lever 
through which extends a pivot pin 49. An upwardly ex 
tending end portion 50 of the fence lever 47 projecting 
above the axis of the pivot pin 49 terminates in a top 
flange 51 extending toward the padlock housing wall 
29. A spring 52 has depending lower legs 52b terminat 
ing in slightly rounded end portions forming detent ?n 
gers to engage the peripheries of the dial wheels 23 and 
frictionally interfit in the V-shaped grooves on the dial 
wheel peripheries to restrain them at the angular posi 
toins to which they are manually adjusted. The lower 
end of the fence lever leg portion 46 terminates in a 
rearwardly projecting ?ange on foot 46a defining a 
shoulder or stop surface which normally laps under a 
forwardly projecting integral stationary lug or stop for 
mation 53 on the base wall 28 defining the rear wall 
surface 13 of the outer body section 25 to thereby re 
strain the inner core or body ‘section 24 from upward 
movement relative to the channel shaped outer body 
section 25 from the normal locking position illustrated 
in FIGS. 1 and 4. 
Tne innter and outer padlock body sections 24 and 

25 are coupled together for relative vertical reciproca 
tive movement from the registered or normal locking 
position of FIG. 1 to the displaced or unlocking posi 
tion of FIG. 2 by suitable fastening means, such as the 
fastening pin or rivet 54 having its opposite end por 
tions fixed in openings in the channel side walls 26 and 
27 of the outer padlock body section 25 and extending 
through vertically elongated slots 55 in the side walls 
30, 31 of the inner core section 24, the slots 55 being 
of sufficient length to accommodate the desired range 
or relative vertical movement between the registered 
and displaced positions. 
To provide for key locking and unlocking of the pad 

lock when the combination locking mechanism is set in 
accordance with the selected combination, a key lock 
mechanism indicated generally by the reference char 
acter 60 is provided in the inner core section 24, and 
comprises essentially a laterally slidable key controlled 
bolt 61 guided for lateral sliding movement parallel to 
the axis of the dial wheels by a generally box-like hous 
ing 62 having upper and lower mounting ?anges 62a 
provided with holes for studs 64 to mount the housing 
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6 
on the wall portion 29 of the padlock body. The pad 
lock body 11 is suitably apertured to journal a conven 
tional key busing 65 having a constricted portion which 
extends through the aperture in the wall portion 29, 
and the horizontal upper and lower edges of the side 
openings 63a in the sides 63 of box-like portion of the 
housing 62 define guide surfaces for the upper and 
lower edges of the bolt 61 to constrain the latter to sub 
stantially rectilinear movement. The bolt 61 has a cen 
tral loop portion 61a apertured to receive the key bit, 
and is spring biased downwardly within the housing by 
the spring 66 to resiliently restrain the bolt in a locking 
or an unlocking position detented by the edge of one 
of the side openings 63a seated in one or the other of 
the V-notches 610. In the locking position, the bolt and 
portion 61b project from the housing and extend 
through an accommodating slot 67a in the side wall of 
the padlock core portion and into a locking recess 68 
forming a keeper recess for the bolt to interlock the 
core portion 24 and the outer body section 25 against 
relative movement from the locking position illustrated 
in FIG. 1. A slot 67b is provided in the wall 31 opposite 
the slot 67a to receive the opposite bolt end portion to 
accommodate movement of the bolt to an unlocking 
position wherein the bolt end portion 61b is withdrawn 
from the recess 68 freeing the core portion 24 and 
outer body portion 25 for relative movement to the un 
locking position illustrated in FIG. 2. 
To interlock the bolt 61 against movement by the key 

from either the locking or release positions occupied by 
the bolt except when the dial wheels 23 have been set 
to the proper combination, the bolt 61 is provided with 
an integral lug or ear 61d which rises from the top of 
the bolt and is located immediately to one side or the 
other of the stop lug or tongue 4612 at the top ?ange of 
fence lever 46. Assuming the bolt 61 is in locking posi 
tion, and the dial wheels are not set on the proper com 
bination, the bolt lug 61d will be located immediately 
to the left of the stop lug 46b, as viewed in FIG. 3. 
When the proper combination is dialed on the wheels 
23, the fence 46 rocks counterclockwise from the FIG. 
4 position, withdrawing the lug 46b for the unlocking 
path of the lug 61d on bolt 61 so that the key can be 
turned to throw the bolt to the unlocking position. The 
dial wheels can be left in the combinating position, in 
which case the padlock can be operated simply as a key 
lock, or the key lock bolt can be left in the unlocking 
position and the padlock operated simply as a combina 
tion lock. Or, the dial wheels can be scrambled after 
each return of the key lock bolt to locking position fol 
lowing closing of the padlock, whereby the user must 
again dial the proper combination before using the key 
to unlock the padlock. 

In the initial assembly of the combination padlock, 
the dial wheel assemblies each including a dial wheel 
23 and a hub 42 are assembled together, for example 
by interfitting the hubs 42 in the dial wheel bores 41 of 
the associated dial wheels 23, and ?tting the spring 45 
over the stub shaft 43d of hub 42a and positioning the 
free end of the stub shaft in the bore 43e of the com 
panion hub 42b, assuming a two dial wheel installation 
is being assembled. The hub portions 420 and 42b with 
the wheels assembled thereon are moved sufficiently 
close together, compressing the spring 45 therebe 
tween, to permit the outer ends of the hub body por 
tions 43a to be fitted in the axis grooves 440 in the con 
fronting inner faces of the side walls 30 and 31 of the 
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inner core section 24, whereupon the dial wheel assem 
blies can be moved toward the front wall surfaces 12 
until the smaller diameter hub body portions 43a regis 
ter with and spring outwardly into journaled relation in 
the openings 44a and 44b. The leaf spring 51 is then as 
sembled with the fence lever 47 by interfitting the 
tongue portion 50a into the slot of the leaf spring and 
these assembled components may then be posoitioned 
within the mechanism chamber 34 and pinned into 
positoin by the pivot pin or rivet 49 extended through 
the openings therefor in the side walls 30 and 31 of the 
inner core section 24. The shackle 18 may then be as 
sembled with the inner core section 24 by ?tting the 
foot portion 19a of the longer leg 19 into the enlarged 
base portion 35a of the socket 35 which opens laterally 
through the surface of the side wall 30 of the core sec 
tion 24, and the shackle can then be rotated about the 
axis of the leg 19 to move the lower portion of the 
shorter leg 20 through the lateral extension or access 
passage 36b into fully seated relation in the recess 36 
with the foot portion 200 in the enlarged recess portion 
360. The inner core section 24 with these assembled 
components is then slidably interfitted in the channel 
de?ned between the side walls 26, 27 and base wall 28 
of the outer body section 25 and the pin or rivet 54 is 
passed through the slots 55 and into the openings there 
for in the outer section side walls 26 and 27 and are 
staked or otherwise fastened therein. 

In the locked or registered condition of the inner 
core section 24 and outer body section 25, as illus 
trated in FIGS. 1 and 4, the shorter shackle leg 20 is re 
strained in locked condition with the padlock body be 
cause of the closing of the access passage 36b by the 
barrier portion 280 of the outer section base wall 28, 
forming a barricade against opening swinging move 
ment of the shackle 18. When the dial wheels 23 are 
displaced from the proper combination positions, the 
larger radius portions of the hub collars 43b abut the 
leg 46 of the fence lever 47 maintaining the fence lever 
in the solid line position illustrated in FIG. 4 wherein 
the stop ?ange of fence 46 is hooked under the station 
ary lug 53 and prevents relative upward movement of 
the core section 24 and shackle 18 with respect to the 
outer body section 25. Assuming the bolt 61 to be in 
unlocking position, when the proper combination num 
bers are dialed, the ?ats 43b’ on the hub collar forma 
tions then face toward and parallel the leg 46 of the 
fence lever 47, permitting angular movement of the 
fence lever leg 46 toward the front surface 12‘of the 
lock body to the broken line position illustrated in FIG. 
4. When the hub ?ats 43b’ assume this position, the 
stop ?ange 46a is withdrawn from beneath the station 
ary lug 53 by the action of the spring 51 resiliently shift 
ing the fence lever to this release position. The opera 
tor may then pull upwardly on the shcakle 18 while 
holding the channel shaped outer body section 25, 
thereby drawing the shackle I8 and the inner core sec 
tion 24 upwardly relative to the outer body section 25 
to assume the condition illustrated in FIG. 2, wherein 
the barrier portion 28a of the outer body section 25 is 
relatively displaced downwardly out of intercepting po 
sition in the access passage 36b to permit manual rota 
tion of the shackle 18 about the axis of the longer leg 
19 and thereby swing the shackle to the release position 
illustrated in FIG. 2. 
A pain of small diameter openings 56 are provided in 

the channel side walls 26, 27 of the outer body section 
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25 at locations to register with the outer ends of the 
hub body portions 43a in the openings 44a, 44b, when 
the body sections 24, 25 are at the relatively displaced 
unlocking positions to permit change of the combina 
tion by the operator when desired. The operator merely 
inserts a small circular tool or instrument through the 
opening 56 to press the end of the adjacent hub 42 in 
wardly toward the center of the lock body a sufficient 
distance to decouple the lugs 43c from the notches in 
the dial wheel bore “so that the dial wheel can then 
be rotated to the new combination position desired. 
During this movement, the hub is restrained against ro 
tation because of engagement of the ?at 43b’ on the 
collar formation against the confronting surface of the 
fence lever leg 46 which is held outwardly by abutment 
of its stop ?ange 460 with the forwardly facing surface 
of the stationary lug 53. The relative setting of the dial 
wheel and hub for either or both of the dial wheel as 
semblies can be changed, as desired, in this manner 
when the padlock is in unlocked condition with the 
inner and outer body sections 24, 25 in the displaced 
or unlocking relation. 
Key operation of the lock is permitted only when the 

proper combination has been dialed, by inserting a key 
in the bushing 65 to position the key bit in the opening 
in bolt 61 and rotating the key to throw the bolt either 
project end 6112 into recess 68 to establish locking con 
dition or to retract the bolt to unlocking position. By 
the construction herein described, both combination 
unlocking and key unlocking may be established as a 
requirement to open the lock, or combination opera 
tion alone or key operation alone may be used, giving 
great ?exibility. 

It will be appreciated that the same basic lock con 
struction can be provided with three, four or more dial 
wheels and a corresponding number of hubs, depend 
ing only upon the size of the lock body and the dimen 
sions of the dial wheels and hubs. An exploded view of 
an assembly of three dial wheels and three hubs-is illus 
trated in FIG. 6, wherein both of the outermost hubs, 
indicated by the reference character 42b are of like 

> construction similar to the construction of the hub 42b 

45 

65 

illustrates in FIG. 3, each having an inwardly opening 
cylindrical bore 43:2. The other hub, indicated by the 
reference character 42c, is similar to the hub 42a of 
FIG. 3, in that it includes a stub shaft 43d extending 
from the collar end thereof to project through a coild 
spring 45 into the bore 43e of the right hand hub 42b. 
The smaller cross-section cylindrical body portion 43a 
of the middle hub 42c, rather than being a soild cylin 
der as in the FIG. 3 embodiment, is of annular cylindri 
cal con?guration defining a bore opening to the left as 
viewed in FIG. 6 corresponding substantially in axial 
depth and diameter to the bore 43a in the left hand hub 
42!; to receive a spacer pin 67 whose opposite ends 
project into the confronting bores in these two adjacent 
hubs. The fence and leaf spring for use with such a 
three dial wheel assembly are modified to be compati 
ble with this construction, for example by providing a 
cut~out slot in the leg 46 of the fence lever 47 to ac 
commmodate the segment of the middle dial wheel 23 
which needs to extend therethrough. It will be apparent 
that with such a three dial wheel construction, the com 
bination may be changed when the inner and outer 
body sections 24 and 25 are in displaced or unlocking 
position in a manner similar to that described in con 
nection with the preceding embodiment, by extending 
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a small cylindrical instrument or tool through the adja 
cent opening 56 to press inwardly the right hand hub 
42b illustrated in FIG. 6 until it is decoupled from its 
dial wheel 23, followed by rotation of the dial wheel to 
the new combination position, and by inserting the tool 
through the opposite opening 56 to displace inwardly 
the left hand hub 42b as viewed in FIG. 6, and thereby 
decouple both the left hand hub and the center hub 
from their associated dial wheels for manipulation of 
those dial wheels to the new combination positions. 
An assembly of four dial wheels and hubs could be 

employed in a manner similar to the assembly illus 
trated in FIG. 6, with the addition of another dial 
wheel, and a hub similar to the hub 42b but having the 
bore extending entirely therethrough, disposed be 
tween the left hand wheel and hub and the center wheel 
and hub as viewed in FIG. 6. In that modification, the 
pin 57 would be somewhat longer than that illustrated 
in FIG. 6, as it must extend from the left hand hub 42b 
entirely through the next adjacent hub and into the 
bore in the hub similar to hub 42c. In that installation, 
pressing inwardly on the left hand hub 42b as viewed 
in FIG. 6 would decouple that hub as well as the next 
two adjacent hubs progressing to the right thereof from 
their associated dial wheels for manual adjustment of 
those dial wheels to the new combination positions. 
What is claimed is: 
1. An exposed shackle combination padlock com 

prising a padlock body and a U-shaped shackle having 
first and second legs, the shackle being capable of lat 
eral swinging movement about the axis of the ?rst leg 
to shift the second leg through an arcuate path between 
locking and unlocking positions, the padlock body in 
cluding an outer shell and a core reciprocatively mov-' 
able relative to each other in directions paralleling said 
axis, said core including means supporting said ?rst leg 
for lateral swinging movement relative to the core and 
for reciprocative movement with said core relative to 
the shell portion, the shell having a portion located at 
a first relative position of the shell and core to block 
movement of said second leg from said locking position 
and movable with the shell to a location displaced out 
of the path of swinging movement of the second 
shackle leg when said shell and core are shifted to a dis 
placed relative position along said axis, a fence member 
carried by said core having a restraining position and 
a release position, combination dial wheel assemblies 
for normally holding the fence member at said restrain 
ing position holding the core and shell against displace 
ment from said first relative position and having re 
lieved portions for accommodating movement of the 
fence member to said release position when the dial 
wheel assemblies assume a selected combination condi 
tion to permit relative movement of the shell and core, 
a key operable bolt member supported by one of said 
body portions for reciprocative movement between a 
locking and unlocking position and having a shoulder 
formation thereon, the other body portion having a 
locking recess to receive an end portion of said bolt 
member in interlocking relation when the bolt member 
is in said locking position and the shell and core occupy 
said first relative position, and said fence member hav 
ing a stop lug positioned in adjacent intercepting rela 
tion to said shoulder formation along the path of move 
ment of the shoulder formation with the bolt member 
to block movement of the bolt between locking and un 
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locking positions when the fence member occupies said 
restraining position. 

2. An exposed shackle combination padlock as de 
fined in claim 1, wherein said bolt member has a longi 
tudinal axis paralleling said path of reciprocative move 
ment and an integral bolt lug defining said shoulder for 
mation projecting perpendicularly relative to the longi~ 
tudinal axis thereon, the bolt lug having a pair of oppo 
sitely facing surfaces, and said stop lug on said fence 
when said fence occupies said restraining position hav 
ing a pair of alternate blocking positions confronting 
one or the other of said pair of surfaces to prevent 
movement of the bolt lug along the path of bolt move 
ment. 

3. An exposed shackle combination padlock as de 
fined in claim 2, wherein saidvbolt‘me’mbe'r has a lower 
edge having a pair of downwardly opening V-shaped 
notches therein spaced along said longitudinal axis, 
said bolt lug extending upwardly from an upper edge of 
the bolt, and the padlock including a stationary sup 
porting edge formation adapted to interfit in either of 
said notches disposed in sliding contact with the lower 
edge of said bolt member and spring means continu 
ously biasing said bolt member downwardly toward 
said supporting edge formation. 

4. An exposed shackle combination padlock as de 
fined in claim 1, wherein said shell portion is of elon 
gated channel shaped con?guration defining a base 
wall portion and channel side wall portions surrounding 
three sides of said core portion and defining a slide 
channel within which the core portion is relatively 
movable along a slide axis between said registering po 
sition and said displaced'relative position. 

5. An exposed shackle combination padlock as de 
fined in claim 2, wherein said shell portion is of elon 
gated channel shaped configuration defining a base 
wall portion and channel side wall portions surrounding 
three sides of said core portion and defining a slide 
channel within which the core portion is relatively 
movable along a slide axis between said registering po 
sition and said displaced relative position. 

6. An exposed shackle combination padlock as de 
fined in claim 1, wherein said dial wheel assemblies are 
disposed in axially spaced coaxial relation along a com 
mon dial wheel axis transverse to said axis of said first 
leg, each dial wheel assembly comprising an outer an 
nular wheel member having a central bore and an indi 
cia bearing periphery and an inner hub slidably and ro 
tatably journaled for movement relative to said com 
mon axis and extending entirely through the bore of the 
associated wheel member, a pair of the hubs having cy 
lindrical end portions journaled in said core portion, 
and each of the hubs having an enlarged cylindrical 
wheel formation coacting with said fence member to 
restrain the latter in locking position and having a ?at 
segment at a selected angular position along the wheel 
formation for admitting unlocking movement of the 
fence member. 

7. An exposed shackle combination padlock as de 
fined in claim 2, wherein said dial wheel assemblies are 
disposed in axially spaced coaxial relation along a com 
mon dial wheel axis transverse to said axis of said first 
leg, each dial wheel assembly comprising an outer an 
nular wheel member having a central bore and an indi 
cia bearing periphery and an inner hub slidably and ro 
tatably journaled for movement relative to said com 
mon axis and extending entirely through the bore of the 
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associated wheel member, a pair of the hubs having cy 
lindrical end portions journaled in said core portion, 
and each‘ of the hubs having an enlarged cylindrical 
wheel formation coacting with said fence member to 
restrain the latter in locking position and having a flat 
segment at a selected angular position along the wheel 
formation for admitting unlocking movement of the 
fence member. 

3,837,189 

8. An exposed shackle combination padlock as de- 7 
fined in claim 3, wherein said dial wheel assemblies are 
disposed in axially spaced coaxial relation along a com 
mon dial wheel axis transverse to said axis of said first 
leg, each dial wheel assembly comprising an outer an 
nular wheel member having a central bore and an indi 
cia bearing periphery and an inner hub slidably and ro 
tatably journaled for movement relative to said com 
mon axis and extending entirely through the bore of the 
associated wheel member, a pair of the hubs having cy 
lindrical end portions journaled in said core portion, 
and each of the hubs having an enlarged cylindrical 
wheel formation coacting with said fence member to 
restrain the latter in locking position and having a ?at 
segment at a selected angular position along the wheel 
formation for admitting unlocking movement of the 
fence member. ‘ 

w9.- An exnosedshackle combinalotuladbstlggde: 
?ned in claim 4, wherein said dial wheel assemblies are‘ 
disposed in axially spaced coaxial relation along a com 
mon dial wheel axis transverse to said axis of said ?rst 
leg, each dial wheel assembly comprising an outer an 
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nular wheel member having a central bore and an indi 
cia bearing periphery and an inner hub slidably and ro 
tatably journaled for movement relative to said com 
mon axis and extending entirely through the bore of the 
associated wheel member, a pair of the hubs having cy~ 
lindrical end portions journaled in said core portion, 
and each of the hubs having an enlarged cylindrical 
wheel formation coacting with said fence member to 
restrain the latter in locking position and having a flat 
segment at a selected angular position along the wheel 
formation for admitting unlocking movement of the 
fence member. 

10. An exposed shackle combination padlock as de 
fined in claim 5, wherein said dial wheel assemblies are 
disposed in axially spaced coaxial relation along a com 
mon dial wheel axis transverse to said axis of said ?rst 
leg, each dial wheel assembly comprising an outer an 
nular wheel member having a central bore and an indi 
cia bearing periphery and an inner hub slidably and ro 
tatably journaled for movement relative to said com 
mon axis and extending entirely through the bore of the 
associated wheel member, a pair of the hubs having cy 
lindrical end portions journaled in said core portion, 
and each of the hubs having an enlarged cylindrical 
wheel formation coacting with said fence member to 
restrain the latter in locking position and having a ?at 
segment at a selected angular position along the wheel 
formation for admitting unlocking movement of the 
fence member. 

* *l * * * 


