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[ 5 7] ABSTRACT 
A combination lock is constructed which utilizes a 
ratchet action principle. A plurality of longitudinally 
spaced assemblies are cooperable with a manually op 
erable latching slide member. Each assembly is made 
up of a shaft, a non-rotatable ratchet member, a rotat 
able dial member, a rotatable ratchet and a sleeve. 
The sleeve of each assembly has a radial slot. The 
latching slide member has longitudinally spaced ?n 
gers adapted to be received in the radial slot of each 
sleeve when the ?ngers and slots are in alignment or 
when the lock is “on combination." When the lock is 
“off combination” a sleeve blocks movement of the 
slide member to maintain the device in locked condi 
t1on. 

The essential latching slide member is used to change 
the relationship of a dial and its respective sleeve to 
thereby enable one to select a combination of one’s 
own secret choice. 

10 Claims, 15 Drawing Figures 
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COMBINATION LOCK 

The invention relates to combination or permutation 
locks, and is more particularly directed to improve 
ments in locks having a plurality of longitudinally 
spaced assemblies each including a dial having indicia 
thereon and a cooperable sleeve, the sleeves being co 

- operable with a latching slide member. 

BACKGROUND OF THE INVENTION 

Combination locks of the type which permit the se 
lection of a combination of one’s own secret choice 
employ a lever or similar element to enable the separa 
tion of sleeves or the like from their respective dials so 
that the relationship of the sleeves with respect to the 
dials may be changed. The presence of the lever or a 
like element seems to invite tampering. It has been 
found that prospective customers of equipment pro 
vided with ‘combination locks, for example luggage or 
other containers or receptaclesfare tempted to manip 
ulate the locks before becoming familiar with the writ 
ten instructionswhich accompany the locks. As a result 
of the tampering, the “on combination” is lost. The lug 
gage case, receptacle or the like with the lock thereon 
must be returned to the manufacturer. In addition to 
the shipping charges, the manufacturer must bear the 
expense of trying to salvage the locks, if possible. 

_ A' primary object of the invention is to overcome or 
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eliminate the foregoing problem. .A combination lock . 
made in accordance with the invention is constructed 
without a lever or any other visible part which may sug 
gest that the lock is of the type which may have the 
combination set by the user. Only by reading the writ 
ten instructions may one learn that it is possible to 
change or set- the combination to a combination of 
one’s own secret choice, and then, how this may be ac 
complished. , v 

Another object of’ the invention is to provide a com 
bination lock with dials having indicia thereonwherein 
the dials have magnifying elements related thereto to 
enable one to very‘ easily read the indicia.‘ 

SUMMARY OF THE INVENTION 

A combination lock ‘made in accordance with the in 
vention comprises a plurality of longitudinally spaced 
assemblies. Each assembly comprises‘ a shaft, a non 
rotatable ratchet member, a rotatable dial member, a 
rotatable ratchet and a sleeve. The dial member has 
two series of teeth. The rotatable ratchet has two series 
of teeth, one series being cooperable with the non 
rotatable ratchet member and the other series being co 
operable with a series of teeth of the dial member. The 
sleeve has a series of teeth cooperable with the second 
series of teeth of the dial member. The sleeve has a ra 
dial slot. A spring acts to bias the non-rotatable ratchet 
member, the dial member, ratchet and the sleeve to 
ward one another or into resilient assembled relation 
ship. 
A manually operable latching slide member is 

mounted for movement perpendicularly to the longitu 
dinal axis of each of the assembly shafts. The slide 
member has longitudinally spaced ?ngers adapted to be 
received in the radial slot of each sleeve when the lock 
is “on combination)’, or when the ?ngers and slots are 
.in alignment. When the device is locked or “off combi 
nation,” a finger and a slot are out of alignment; the 
sleeve blocks movement of the latching slide member. 
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The latching slide member is formed for engagement 

' with a hasp in its latched position. 
The dial member, which has the indicia or numbers 

0 to 9 thereon, turns with the sleeve because these two 
components have their teeth in meshing engagement. 
To set the device to a new combination, the latching 
slide member is manually held in unlatched position 
against the action of the spring which normally urges 
the slide member toward latched position. The device 
is “on combination" and the fingers of the latching 
slide member are held within the slots of the sleeves. 

- Whereas a dial and its respective sleeve rotate together 
because their teeth are meshed, with the latching slide 
member holding the sleeves against rotation, each dial 
may be rotated, or the teeth therof may be cammed 
with respect to the teeth of the sleeve to thereby 
change the relationship of the dial with respect to the 
sleeve. The resilient connection of the dial and sleeve 
of/each assembly, which is furnished by the spring act 
ing to urge the parts together, permits the camming ac 
tion. 
The combination change is effected from the’readily 

accessible top side of the lock, and it is accomplished 
without the inclusion of any element for this purpose. 
The essential latching slide member is used to set the 
combination. It is essential that one actually read the 
written instructions in order to set the combination. 
Tampering is completely discouraged. 
Another aspect of the invention is that the dial mem 

bers'are each formed with the indicia positioned on a 
diameter other than the diameter which is engaged by 

_ the ?nger to rotate the dial, and such indicia are posi 

35 

40 

45 

55 

60 

65 

tioned for viewing through a window provided in the 
face plate of the-device. A magnifying lens is positioned 
within each window, whereupon the indicia appear 
larger and are more easily seen. 
These, and other advantages and improved results 

will be apparent from the following detailed description 
of a preferred embodiment of the invention, taken in 
conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a top plan view of a combination lock made 
in accordance with the invention, 
FIG. 2 is a transverse vertical cross sectional view 

taken approximately in the plane of line 2-2 of FIG. 

FIG. 3 is a transverse vertical cross-sectional view 
taken approximately in the plane of line 3-3 of FIG. 

FIG. 4 is a longitudinal vertical cross-sectional view 
taken approximately in the plane of line 4-4 of FIG. ' 
1, this view showing the device in “off combination” 
condition; 
FIG. 5 is a view similar to FIG. 4, this view showing 

the device in “on combination” or in unlatched and un 
locked condition; 
FIG. 6 is a bottom view of the device, this view hav 

ing the bottom plate or frame member removed for 
clarity in the illustration; 
FIG. 7 is an end view of the dial member; 
FIG. 8 is an end view of the ratchet; 
FIG. 9 is an end view of the sleeve; 
FIG. 10 is an end view of the non-rotatable ratchet 

member; 
FIG. 11 is a vertical crossfsectional view taken ap 

proximately in the plane of line 11-11 of FIG. 7; 
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FIG. 12 is a vertical cross-sectional view taken ap 
proximately in the plane of line 12—-12 of FIG. 8; 
FIG. 13 is a vertical cross-sectional view taken ap 

proximately in the plane of line 13—13 of FIG. 9; 
FIG. 14 is a vertical cross-sectional view taken ap 

proximately in the plane of line 14-14 of FIG. 10; and 

FIG. 15 is a top plan of the latching slide member. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in FIGS. 1 and 3, a combination lock A is 
cooperable with a hasp B. The combination lock com 
prises a face plate member C secured to a back cover 
or frame D. Within the cavity 18 provided by the face 
plate member and the frame, except for a protruding ' 
portion of each dial member, there are provided a plu 
rality of longitudinally spaced assemblies E. Each as 
sembly comprises a shaft F, a non-rotatable ratchet 
member G, a rotatable dial member H, a rotatable 
ratchet .l, a sleeve K, and a spring L which acts to resil 
ient maintain the nonrotatable ratchet member, dial 
member, ratchet and sleeve in assembled relationship. 

As shown in FIGS. 7 and II, the dial member H has 
two series of teeth 20 and 22, the teeth 22 are l0 in 
number and on a diameter which is larger than the di 
ameter upon which the teeth 20 are situated. The rotat 
able ratchet J (FIGS. 8 and 12) has two series of teeth 
24 and 26. The ratchet is in the nature of a ring having 
teeth on opposite sides. One series of teeth is cooper 
able with the teeth 28 on the non-rotatable ratchet 
member G (FIGS. 10 and 14), and the other series of 
teeth is cooperable with the series of teeth 20 on the 
dial member H. The sleeve K (FIGS. 9 and 13) has a 
series of 10 teeth 30 cooperable with the series of teeth 
22 of the dial member H. Each sleeve has a radial slot 
32. 
As shown in FIGS. 4 and 5, a manually operable plug 

or latching slide member M is mounted for movement 
perpendicularly to the longitudinal axis of each of the‘ 
assembly shafts F. The latching slide member has longi 
tudinally spaced ?ngers 34 adapted to be received in 
the radial slot 32 of each sleeve K when the ?ngers and 
slots are in alignment as shown in FIG. 5. When the de 
vice is “off combination“ a sleeve blocks movement of 
the slide member, as shown in FIG. 4. As shown in 
FIGS. 4, 5 and 15, the latching slide member M is pro 
vided with longitudinally spaced notches 36 which are 
adapted to receive the spaced hook portions 38 of the 
hasp B when the device is in the latched condition 
shown in FIG. 4. 

In the embodiment of the invention illustrated, the 
combination lock includes three assemblies E. The dial 
member H of each assembly is provided with indicia or 
numbers equidistantly spaced about its circumference 
with the numbers 0 to 9. Where, as illustrated, there are 
three assemblies, there are 1,000 different possible 
combinations available. It will be understood that any 
desired number of assemblies and associated dials may 
be used to furnish the desired number of combinations. 

In greater detail, and as shown in FIGS. 1 and 2, the 
face plate member C has a top plate portion 40. The 
top plate portion has a plurality of aligned longitudi 
nally spaced slots 42, one for each of dial member H of 
each assembly. In the preferred embodiment of the in 
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vention the top plate portion also is provided with a 
window 44 transversely spaced from each slot. Prefera 
bly, the face plate member is die cast so that the part 
may serve a plurality of functions with ease and econ 
omy of manufacture. One of the functions of the face 
plate member is to provide integral spaced pins 46 
which bear against ears 48 on each of the ratchet mem 
bers G to render such members non-rotatable, as 
shown in FIGS. 4 and 5, while allowing these ratchet 
members to slide along their respective shafts F when 
setting the combination, as will be subsequently ex 
plained. 
Referring to FIG. 2, the non-rotatable ratchet mem 

ber G is slidable on shaft F, and the non-rotatable 
ratchet member, dial member H, ratchet .l and sleeve 
K are related so that the spring L acts to urge the sleeve 
axially toward the dial member, the non-rotatable 
ratchet member axially toward the ratchet, and the ro 
tatable ratchet axially toward the dial member. The as 
sembly of these components is preferably maintained in 
position by forming the face plate member C to furnish 
spaced bearings for the ends of the shaft F upon which 
these components are mounted. Accordingly, the face 
plate member is cast with the requisite number of pairs 
of opposite open bearings 50, as shown in FIGS. 2 and 
6. After positioning the ends of the shafts F therein, 
with the components of the shafts, the frame member 
D is connected to the face plate member so that in their 
connection to one another the bearings for each of the 
shafts are closed or completed. Such connection of the 
parts may be accomplished by providing the face plate 
member with integral connecting studs 52 near one end 
of the plate and a connecting stud 54 near the opposite 
end of the part. As shown in FIGS. 4 and 5, the latter 
connecting stud may be extended through an opening 
56 in the frame member and then headed over for the 
connection of the parts to one another. The same kind 
of connection is made for the studs 52 (not shown). 
Also, such connections are used to maintain the desired 
spacing of the face plate portion 40 from the base of 
the frame member to provide the desired height of the 
cavity 18. 

If desired, and as illustrated, the underside of the top 
plate portion 40 may be provided with integral con 
necting studs on the central axis near the extremities of 
the face plate member so that the entire assembly or 
combination lock A may be secured to the wall W of 
a luggage case or the like or to a valance member by 
extending the connecting studs through aligned open 
ings, and then heading over the ends of the studs, as 
shown in FIGS. 4 and 5. 
As shown in FIG. 2, the shaft F extends through a 

bore 60 in the dial member H and through a bore 62 
in the non-rotatable ratchet member G. The non 
rotatable ratchet member is provided with a counter 
bore 64 within which is positioned the spring L, which 
is in the form of a helically coiled compression spring. 
One end of the spring bears against the shoulder 66 of 
the member (FIG. 14), and the opposite end bears 
against the wall 68 provided by the frame member or 
the side wall 70 of the face plate member. The side wall 
of the face plate member is provided with spaced aper 
tures 71 (FIG. 3) to allow the spaced portions 38 of the 
hasp B to enter the cavity 18 for cooperation with the 
latching slide member. As also shown in FIG. 2, the 
sleeve K surrounds the non-rotatable ratchet member 
G, and the rotatable ratchet member .I surrounds the 
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non-rotatable ratchet member on a reduced diameter 
thereof. The teeth 22 of the dial member H and the 
teeth 30 of the sleeve K are in constant engagement so 
that in turning the dial member in either direction the 
sleeve moves with it. The only time the sleeve and dial 
member are out of meshing engagement is during a 
combination change, as will be subsequently explained. 

The described arrangement of components furnishes 
a true stop position for each number on each dial mem 
ber, together with a desirable audible clicking sound 
upon turning of the dial member. When the dial mem 
ber H is rotated in one direction, the teeth 20 are en 
gaged with the teeth of the rotatable ratchet J and the 
rotatable ratchet rotates with the dial member. The 
teeth on the opposite side of the rotatable ratchet ride 
up and down over each tooth of the non-rotatable 
ratchet member G. There is a clicking sound at each 
drop, and at the same time, there is a positive stop posi 
tion for each number and each tooth. When the dial 
member is turned in the opposite direction, the ratchet 
teeth 20 on the dial member slip with respect to the 
teeth on the ratchet member, while the teeth of the 
non-rotating ratchet member and of the ratchet J re 
main solidly engaged and non-rotating; The dial mem 
ber and its associated sleeve member are rotatable be 
cause there is no direct connection between the dial 
member and the non-rotating ratchet member. 

In the preferred and illustrated form of the invention, 
the dial member H is provided with one diameter which 
is knurled or otherwise formed at 72 to facilitate rota 
tion of the part. It is this diameter which extends par 
tially out of the slot 42. As shown for example in FIGS. 
3 and 6, the dial member'H has an area 74 of reduced 
diameter upon which are inscribed the indicia, in this 
case the numbers 0 through 9, there being av number or 
indicia for each of the IQ teeth 22 which are in engage 
ment with'a like number of teeth on the sleeve K. The 
indicia'are located beneath the windows 44 in the face 
plate portion 40. To enable one to better see the indicia 
a magnifying lens 0 (FIG. 2) isset directly in each of 
the windows 44. ‘Preferably, the magnifying’ lens‘ is 
made of a clea'rvresin composition molded to furnish 
the magnifying property; for example,‘ methyl metha 
crylate, a styrene compound or other resin composition 
which is capable of furnishing the magnifying function 
as known in the art. 

If desired, the windows and the magnifying lenses 
may be omitted, whereby the numerals would be equi 
distantly positioned on the diameter 72 of the dial 
which extends partially out of each slot 42. 

In the illustrated and preferred embodiment of the 
invention, resilient means N biases or urges the latching 
slide member M toward latched position. As shown in 
FIG. 6, theresilient means is preferably in the form of 
a bent leaf spring having one end anchored in the face 
plate member C at 76 and the other end extended 
through an opening 78 in the latching slide member. As 
shown in FIGS. 4 and 5 the slide member is provided 
with longitudinally spaced cut-outs 80 into which ex 
tend the ?ngers 34. The cut-outs allow the slide mem 
ber to clear the assemblies E when the member is 
moved longitudinally between latched and unlatched 
positions. As best shown in FIG. 3, the slide member is 
guided at top and bottom by surfaces provided by the 
face plate member C and the frame member D and on 
the sides thereof by surfaces provided by the face plate 
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member at 82 and surfaces 84 provided by the dial 
members H. If desired, the latching slide member may 
be mounted to provide a dead bolt action, that is, to re 
quire manual movement from latched to unlatched po 
sition and vice-versa. 
To move the latching slide member M from latched 

to unlatched position, a puller 86 is positioned on the 
face plate member and connected to the latching slide 
member by means 88 extended through an opening 90 
in the face plate member, as shown in FIGS. 4 and 5. 
One simply grasps the puller between the fingers and 
moves it from the position shown in FIG. 4 to the posi 
tion shown in FIG. 5 against the action of the spring N. 
This may be done only when the lock is “on combina 
tion," or when the radial slots 32 in the sleeves K are 
all oriented or aligned to receive the fingers 34 of the 
latching slide member. To enable additional puller and 
slide member movement which may be negligible if de 
pendency were placed on the sleeve hub alone, a slot 
92 may also be provided in the non-rotatable ratchet 
member so that the ?ngers 34 have a deeper throw or 
movement, as shown in FIG. 5. 
With the lock “on combination,” the combination 

may be changed to a combination of one’s own secret 
choice. This is accomplished by grasping the puller and 
holding the puller in its unlatched position against the 
action of the spring N. In this position the ?ngers 34 are 
positioned within the radial slots 32 of the sleeves K. 
With the ?ngers thus. positioned and holding the 
sleeves, any of the dial members may be rotated with 
respect to their respective sleeves by a camming action 
of the teeth which are in engagement with one‘another. 
Such camming action is permitted because of the resil 
ient connection afforded'by the spring L between the 
dial and the sleeve of each assembly. The combination 
change is effected from the readily accessible top side 
of the lock and it is accomplished without the inclusion 
of any extraneous, element provided for this purpose. 
The essential latching member is used to set the combi 
nation. One must read the written instructions in order 
to set the combination. , 

It is believed that the advantages and improved re 
sults afforded by the combination lock of the invention 
will be apparent from the foregoing detailed descrip 
tion of a preferred embodiment of the invention. Vari 
ous changes and modi?cations may be made without 
departing from the spirit and scope of the invention as 
sought to be de?ned in the claims. 

I claim: 
1. A combination lock comprising a plurality of Ion 

gitudinally spaced assemblies, each assembly compris 
ing a shaft, a non-rotatable ratchet member, a rotatable 
dial member having two series of teeth, a rotatable 
ratchet having two series of teeth, one series of teeth of 
the rotatable ratchet being cooperable with the non 
rotatable ratchet member and the other series being co 
operable with a series of teeth of the dial member, a 
sleeve having a series of teeth cooperable with the sec 
ond series of teeth of the dial member, the sleeve hav 
ing a radial slot, and a spring resiliently maintaining the 
non-rotatable ratchet member, dial member, ratchet 
and sleeve in assembled relationship, and a manually 
operable latching slide member mounted for move 
ment perpendicularly to the longitudinal axis of each of 
said assembly shafts, the latching slide member having 
longitudinally spaced ?ngers adapted to be received in 
the radial slot of each sleeve when the ?ngers and slots 
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are in alignment, a sleeve blocking movement of the 
slide member when a ?nger and a slot are out of align 
ment. 

2. A combination lock according to claim 1, wherein 
the non-rotatable ratchet member is slidable on the 
shaft, and the non-rotatable ratchet member, dial mem 
ber, ratchet and sleeve are related so that the spring 
acts to urge the sleeve axially toward the dial member, 
the non-rotatable ratchet member axially toward the 
ratchet, and the ratchet axially toward the dial mem 
bet. 

3. A combination lock according to claim 2, wherein 
the non-rotatable ratchet member has a central bore 
and a counter-bore, the spring is a coiled compression 
spring positioned in the counterbore and surrounds the 
shaft, the sleeve surrounds the non-rotatable ratchet 
member, and the rotatable ratchet surrounds the non 
rotatable ratchet member on a smaller diameter 
thereof. 

4. A combination lock according to claim 1 including 
a face plate member, the face plate member having a 
plurality of aligned longitudinally spaced slots, a win 
dow transversely spaced from each slot extending 
through the face plate member, the dial members each 
having a first diameter extending partially through the 
slots and formed to facilitate rotation of the member, 
the dial members each having a second and smaller di 
ameter upon which indicia are located, the indicia 
being in alignment with the respective windows. 

5. A combination lock according to claim 4, wherein 
the non-rotatable ratchet member is slidable on the 
shaft, and the non-rotatable ratchet member, dial mem 
ber, ratchet and sleeve are related so that the spring 
acts to urge the sleeve axially toward the dial member, 
the non-rotatable ratchet member axially toward the 
ratchet, and the ratchet axially toward the dial mem 
her. 

6. A combination lock according to claim 5, wherein 
the non-rotatable ratchet member has a central bore 
and a counter-bore, the spring is a coiled compression 
spring positioned in the counter-bore and surrounds 
the shaft, the sleeve surrounds the non-rotatable 
ratchet member, and the rotatable ratchet surrounds 
the non-rotatable ratchet member on a smaller diame 
ter thereof. 

7. A combination lock according to claim 4 including 
a magnifying lens in each of the windows. 

8. A combination lock according to claim 6 including 
a frame member connected to the face plate member, 
the face plate and frame members being formed to pro 
vide bearings for each of the shafts. 

9. A combination lock according to claim 1 including 
a face plate member, the face plate member having a 
plurality of aligned longitudinally spaced slots, a dial 
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member extending partially through each slot, an open 
ing in the face plate member, a puller positioned on the 
face plate member and connected to the latching slide 
member by means extending through the opening, the 
puller providing means for moving the latching slide 
member from latched to unlatched position, and resil 
ient means normally urging the latching slide member 
toward latched position. 

10. A combination lock according to claim 9 wherein 
the face plate member has a window transversely 
spaced from each slot extending through the face plate 
member, the dial members each having a ?rst diameter 
extending partially through the slots and formed to fa 
cilitate rotation of the member, the dial members each 
having a second and smaller diameter upon which indi 
cia are located, the indicia being in alignment with the 
respective windows. 

11. A combination lock according to claim 10, in 
cluding a magnifying lens in each of the windows. 

12. A combination lock according to claim 9, 
wherein the non-rotatable ratchet member is slidable 
on the shaft, and the non-rotatable ratchet member, 
dial member, ratchet and sleeve are related so that the 
spring acts to urge the sleeve axially toward the dial 
member, the non-rotatable ratchet member axially to 
ward the ratchet, and the ratchet axially toward the dial 
member. 

13. A combination lock according to claim 12, 
wherein the non-rotatable ratchet member has a cen 
tral bore and a counter-bore, the spring is a coiled com 
pression spring positioned in the counter-bore and sur 
rounds the shaft, the sleeve surrounds the non 
rotatable ratchet member, and the rotatable ratchet 
surrounds the non-rotatable ratchet member on a 
smaller diameter thereof. 

14. A combination lock according to claim 10, 
wherein the non-rotatable ratchet member is slidable 
on the shaft, and the non-rotatable ratchet member, 
dial member, ratchet and sleeve are related so that the 
spring acts to urge‘ the sleeve axially toward the dial 
member, the non-rotatable ratchet member axially to 
ward the ratchet, and the ratchet axially toward the dial 
member. 

15. A combination lock according to claim 14, 
wherein the non-rotatable ratchet member has a cen 
tral bore and a counter-bore, the spring is a coiled com 
pression spring positioned in the counter-bore and sur 
rounds the shaft, the sleeve surrounds the non 
rotatable ratchet member, and the rotatable ratchet 
surrounds the non-rotatable ratchet member on a 
smaller diameter thereof. 

16. A combination lock according to claim 15, in 
cluding a magnifying lens in each of the windows. 

* * * * * 


