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Beit known thiti, WILLIAM E. BLAIs, a. 
citizen of the United States, residing at Bos 
ton, in the county of Suffolk and State of 
Massachusetts, have invented a new and 
useful Combination-Lock, of which the fol 
lowing is a specification, reference being had 
therein to the accompanying drawings. 
This invention relates to a combination 

lock which may be set arbitrarily and can be 
unlocked only by a person conversant with 
the code. 
The main object of my invention is to 

provide a lock of simple, cheap and efficient 
construction which may be applied to vari 
ous uses and which can be unlocked without 
a key but only by one in possession of the 
code. 
A further object of the invention is to 

secure a lock which may be easily operated 
by the sense of touch and therefore in the 
dark as well as in daylight. 
Other objects of the invention will be spe 

cifically pointed out and described herein 
after. - 

In the accompanying drawings illustrat 
ing the preferred form of the invention, 
Figure 1 is a side elevation of a lock con 
structed and operated in accordance with my 
invention, the lock being shown as mounted 
on one end of a chain, the other end being 
provided with a latch to be locked in said 
lock; Fig. 2 is a plan view of the lock and 
latch and end portions of the chain looking 
downwardly in Fig. 1: Fig. 3 is a plan view 
looking upwardly in Fig. 1 showing the 
latch in locked position: Fig. 4 is a central 
longitudinal sectional view on line 4-4 in 
Fig.2 but showing the locking spindle in ele 
vation; Fig. 5 is a transverse sectional view 
looking from right to left on line 5-5 in 
Fig. 4: Fig. 6 is a side elevation of the body 
portion of the lock; Fig. 7 is also a side ele 
vation of the same turned through an arc of 
ninety degrees; Figs. 8 and 9 are views in 
perspective of the rings and Fig. 10 is a 
view in perspective of a Washer. 

Briefly, the preferred embodiment of my 
invention comprises a body-portion of any 
suitable form having a cylindrical sleeve to 
hold a longitudinally movable spindle and a 
recess to receive a bolt or latch member 
adapted to be held in a locked position by 
the said spindle. The longitudinal move 
ment of the spindle is controlled by a series 
of rings rotatably mounted on said sleeve. 

and having projections or pins which pass 
through slots in the sleeve and engage slots 
or grooves in the spindle and when the rings 
are arranged according to a predetermined 
code the spindle may be moved longitudi 
nally into a locked or unlocked position and 
may be secured in that position by turning 
the rings to disturb the arrangement there 
of. Until the rings are returned to this 
particular predetermined arrangement the 
spindle cannot be moved longitudinally. 

In the accompanying drawings my inven 
tion is shown as embodied in a chain lock 
which may be used for various purposes as 
for instance for fastening automobile tires to 
prevent theft. This, however, is merely one 
form of the invention which is capable of 
Wide application and may be, by slight 
changes, made suitable for all kinds of locks. 

Referring to the drawings, 12 designates a 
body-portion having a sleeve 13 preferably 
cylindrical and a recess 14. Within the 
sleeve is mounted a spindle 15 which is lon 
gitudinally movable so that one end 16 may 
be projected into the recess for the purpose 
of engaging a latch 17 or member to be 
locked therein. Preferably the end 16 of 
the spindle is diminished in diameter in or 
der to engage a hole 18 in the latch and 
thereby lock it within the recess. The forms 
of the latch and spindle in this respect may 
be varied to suit different uses. This is also 
true of the body-portion 12. 

For the purpose of locking the spindle 
against longitudinal movement I provide a 
series of rotatable members or rings 20 
mounted upon the sleeve 13 and provided 
with means projecting through said sleeve 
to engage the spindle to control its longi 
tudinal movement. These rings may be 
graduated in diameter, as shown in Fig. 4. 
to facilitate their manipulation when the 
lock is being operated and in such case pre 
fer to form a flat flange or rim 21 on the per 
imeter of each ring which may be knurled 
to afford a grip for the fingers. When as 
sembled the rim of each ring fits on one side 
inside the rim of the adjacent larger ring 
and on the other side incloses the rim of the 
adjacent smaller ring which arrangement 
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conceals the interior parts and prevents the 
rings being pried apart to inspect the loca 
tion of the pins. Flat washers 22 may be 
placed between the rings to prevent friction 
between adjacent rings. (See Fig. 4.) 

Each ring 20 is provided on its inner edge 
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with an inwardly projecting pin 23 and a 
stop 24, the distance between the two being 
about ninety degrees in the lock shown in the 
drawings. The location of the stop with re 
lation to the pin is an arbitrary one and 
may be varied more or less, as this distance 
is always equal to the amount of rotary 
movement of the ring upon the sleeve. (See 
Fig. 5.) The sleeve is pierced by a series of 
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semi-annular slots 25 and the spindle 15 has 
a corresponding series of annular grooves 
26. When the parts are in position, the pins 
23 project through the slots 25 into the 
grooves 26 in the spindle. The stops do not 
project through the slots in the sleeve and 
therefore have no effect upon the movement 
of the spindle. The pins, slots and grooves 
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are so related in arrangement that when the 
spindle is in operative position, that is, when 
the latch 17 is locked as shown in Fig. 4, 
all these parts register. 
To permit the parts to be assembled and to 

allow longitudinal movement of the spindle 
certain longitudinal slots are necessary. In 
the first place the sleeve has a longitudinal 
slot 30 which crosses the semi-annular slots 
25 in the centers and extend from one end 
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of the sleeve to the other. This slot receives 
the pins 23 when the rings 20 are being al 
ranged in place on the sleeve. A longitudi 
nal groove 31 on each side of the sleeve ac 
commodates the stops 24. On the opposite 
side from the slot 30 is arranged a shorter 
slot 32 which receives a pin 34 set in the 
spindle and prevents any rotation of the lat 
ter in the sleeve without interfering with its 
longitudinal movement. The spindle has 
in its upper side a longitudinal groove 35 so 
that when the rings 20 are so disposed that 
the pins 23 all lie in this groove 35, the spin 
dle may be moved longitudinally. Each 
washer 22 has an inwardly projecting pin 
36 which, when the lock is assembled, lies 
in the longitudinal slot 30 in the sleeve and 
between two transverse slots 25 so that ro 
tary movement of the washer on the sleeve is impossible. 
In order to hold the rings in place upon 

the sleeve, the end thereof is screw-threaded 
at 40 to receive a collar 41 and the end of the 
spindle is also threaded to receive a cap 42 
which is also held by a screw 43 threaded 
into the end of the spindle. The cap serves 
as a finger piece for moving the spindle 
longitudinally from left to right in Fig. 4 
to release the latch 17. 
The operations of assembling and taking the right and when in an unlocked position 

apart the lock are extremely simple and may 
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the spindle turning. 

be performed by the user without requiring 
technical knowledge. This makes it possible 
for the user to change the combination at 
any time without assistance. In assembling 
the lock, the spindle is inserted in the sleeve 
with the pin 34 in the slot 32 which prevents 

The longitudinal 
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groove 35 in the top of the Spindle as shown 
in Fig. 4 extends the entire length of the 
spindle and registers at all times with the 
longitudinal slot 30 in the top of the sleeve. 
The rings may then be adjusted in position. 
First the largest ring 20 is slipped onto the 
sleeve, the pin 23 traveling in the slot 30 and 
groove 35 which together constitute a run 
way and permits the rings to be moved 
freely on the sleeve in a longitudinal direc 
tion. The longitudinal grooves 31 in the 
sides of the sleeve receive the stops 24 on the 
rings. The first ling is pressed into engage 
ment with the body-portion 12 and then a 
washer 22 is mounted on the spindle the pin 
36 on the washer traveling in the sleeve slot 
30. The next largest ring is then arranged 
in the same manner as the first and this 
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process is continued until all the rings and 
washers have been arranged in place as 
shown in Fig. 4. The collar 41 is then 
screwed onto the end of the sleeve and the 
cap 42 secured to the spindle by the screw 43. 
This completes the assembling and the lock 
is ready for use. To take the lock apai't the 
foregoing operations are merely reversed. 
In the illustrated embodiment of the inven 
tion five locking rings are shown but a 

85 

greater or a smaller number may be used. 
the number of different combinations possi 
ble depending of course upon the number of 
IllingS. 

Passing now to the operation of the de 
vice. In the drawings I have shown my lock 
as fastened by a link 50 to a chain 51 which 
may be covered with suitable material 52 to 
prevent chafing. Upon the other end of the 
chain is mounted the latch 17 which coöper 
ates with the lock and is adapted to be se 
cured therein. By passing the chain around 
a tire and around a fixed part of an automo 
bile the tire is secured against removal when 
the latch is inserted and locked in the slot 
14. This is merely illustrative of the man 
ner of using the chain and the adaptation of 
my lock to a chain is but one use to which it 
may be applied and to illustrate the prin 
ciple of operation of my invention. 

In Fig. 4 the spindle is shown in a locked 
position, that is, with its end 16 holding the 
latch locked against withdrawal. The pins 
23 of all the rings are alined in the longitu 
dinal slot 30 and groove 35. The spindle 
may therefore be moved freely from left to 
light, that is, from a locked position to an 
unlocked position, by pulling the cap 42 to 

the latch may be withdrawn. . . . . 
In the position of the parts shown in Fig. 

4 the spindle is in its locking position but 
is not locked against longitudinal movement. 
To accomplish this result so that the latch 
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can not be released the various rings are : 
rotated and the combination is what may be 
termed upset. In consequence some of the 130 
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pins 23 are on one side of the groove 35 
and some on the other side and so long as 
One pin remains on One side or the other 
of that groove the spindle is locked against 
longitudinal movement and the latch or 
member which is locked cannot be released. 

Referring to Figs. 8 and 9 it is to be ob 
Selved that each ring has one pin and one 
stop and is reversible, being the same on 
both sides. This feature permits each ring 
to be mounted on the sleeve with the stop 
either on the right hand side or the left hand 
side. In Fig. 5 are shown two rings, the 
larger being behind the smaller, and the lat 
tier is mounted on the sleeve with the stop 
24 on the right hand side and the former 
with the stop on the left hand side and 
shown in dotted lines. Both pins 23 are 
lying within the slot 30 and groove 35. By 
rotating the smaller ring from right to left 
the pin 23 moves into the transverse slot 25 
and groove 26 and locks the spindle. The 
larger ling is rotated in the opposite direc 
tion with a like result. Each ring is capable 
of rotation through an arc of ninety degrees 
and no more and there is nothing to indicate 
on the Outer surface of any ring whether the 
ring should be turned to the right or to 
the left as far as it can go in order to bring 
the pin in the center, that is, in the slot 30 
and groove 35. Consequently, by mounting 
the rings on the sleeve, some with the stop 
On the left hand side and some with the stop 
On the right hand side in a predetermined 
arrangement, it will require knowledge of 
this arrangement in order to set the rings so 
that the spindle may be moved longitudi 
nally to unlock the latch. In each case it is 
necessary, in order to bring the pin in the 
center, to turn the ring until the stop en 
gages the end of the transverse slot. In 
Fig. 4 the second, third and fifth rings 
counting from the left have stops on the 
right hand side, looking from right to left 
in that figure, these stops being shown in 
dotted outline. The first and fourth rings 
have their stops on the left hand side and 
consequently these stops are not shown in 
that figure. Therefore, to release the spindle 
in this particular lock and with this arrange 
ment of rings, the first or largest ring is 
tained from right to left, the second and 
third from left to light, the fourth from 
right to left and the fifth from left to right. 
When the rings have been turned in their re 
spective directions as far as they can go, 
the pins 23 are all in alinement, in the slot 
30 and the groove 35 and the spindle can 
be moved longitudinally. In case the com 
bination becomes known or the owner wishes 
to change it he can do so as hereinbefore de 
scribed by just reversing one or more rings 
on the sleeve. 

It is to be noted that this lock can be oper 
ated to release the spindle entirely by sense 
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of touch, provided the operator is in posses 
sion of the key, that is, is informed as to 
which rings turn to the left and which to the 
light. By increasing the number of rings, 
the number of possible combinations may 
be greatly increased, so that it will for all 
practical purposes be impossible to discover 
the key. 

Because of the simplicity of operation and 
because it can be operated without a light, 
my lock is especially adapted for use in con 
nection with automobiles and may be em 
ployed in many different environments. By 
making slight changes in the form of the 
body portion, which will be apparent to any 
skilled mechanic, the lock may be adapted 
for a great variety of uses and, therefore, I 
do not desire to be limited to the specific 
construction hereinbefore illustrated and de 
scribed. 
What claim is: 
1. A combination lock comprising a sleeve 

having a series of transverse slots, a spindle 
mounted in said sleeve and longitudinally 
movable therein, said spindle having a longi 
tudinal groove and a series of annular 
grooves, and a plurality of rotatable mem 
bel's mounted on said sleeve, each of said 
membel's being provided with means project 
ing through one of said slots in said sleeve 
into one of said annular grooves on said 
spindle and being provided with a stop pro 
jecting into the slot in said sleeve to limit 
the movement of said rotatable member on 
said sleeve, said stop being so arranged 
that when it is in engagement with the end 
of the slot in the sleeve the projecting means 
on said rotatable member projects into the 
longitudinal groove on said spindle permit 
ting longitudinal movement thereof. 

2. A combination lock comprising a sleeve 
having a plurality of transverse slots, a spin 
dle mounted in said sleeve and longitudi 
nally movable therein, said spindle having 
a longitudinal groove and a plurality of an 
nular grooves corresponding to the trans 
verse slots in said sleeve, and a series of rota 
table members mounted on said sleeve, each 
of said members being provided with a pin 
which projects through one of said slots in 
said sleeve into one of said transverse 
grooves on said spindle and being provided 
with a stop engaging One of Said slots in 
said sleeve to limit the movement of said ro 
tatable member, said stop being so arranged 
that when it engages the end of the slot on 
said sleeve the said pin lies within said lon 
gitudinal groove on said spindle. 

3. A combination lock comprising a body 
portion provided with a recess to receive a 
member to be locked therein, a spindle for 
locking said member within Said recess and a 
plurality of rings mounted on said body 
portion, each of said rings being capable of 
a limited rotary movement, said rings serv 
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ing to retain said spindle in the position of 
locking the said member within said recess 
except when all of said rings are rotated to 
the extreme ends of their movements in one 
direction or the reverse according to a pre 
arranged code. 

4. A combination lock comprising a body 
portion provided with a recess to receive a 
member to be locked therein, a longitudi 
nally movable spindle for locking said mem 
ber within said recess and a plurality of 
rings mounted on said body-portion, each 
of said rings being capable of a limited ro 
tary movement, said rings serving to retain 
said spindle in the position of locking the 
said member within said recess except when 
all of said lings are 'otated to the extreme 
ends of their movements in one direction or 
the reverse according to a prearranged code. 

5. A combination lock comprising a body 
portion provided with a recess to receive a 
member to be locked therein, a longitudi. 
inally movable spindle for locking said mem 
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ber within said recess and means having a 
limited rotary movement for locking said 
spindle against longitudinal movement ex 
cept when said means are rotated to the ex 
treme ends of their movements in one direc 
tion or the reverse according to a prear 
ranged code. 

6. A combination lock comprising a body 
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portion provided with a recess to receive the 
member to be locked, a longitudinally mov 
able spindle for locking said member within 
said recess and a plurality of rotatable 
member's mounted on said body and having 
a limited rotatable movement and serving to 
retain said spindle in the position of locking 
the said member within said recess except 
when all of said rotary member's are rotated 
to the extreme ends of their movements in 
one direction or the reverse according to a 
pre-arranged code. . . - 
In testimony whereof, I hereunto set my 

hand, this the 14th day of August, 1913. 
WLLAM E. BAS. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents 
Washington, D.C.' 


