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To 0.0% whom it may concern. 
Beit known that I, GEORGE W. HILL, a citi 

Zen of the United States, residing at Salt Lake 
City, in the county of Salt Lake and Territory 
of Utah, have invented certain new and useful 
Improvements in Combination-Locks; and I 
do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to Which it appertains to make and use the 
Sale. - 

My invention relates to improvements in 
locks, and particularly to improvements in 
that class thereof known as combination locks, 
and it consists in an improved combination 
lock especially fitted for use in connection 
With safes and vaults, the construction and 
arrangement of the parts of which will be 
hereinafter fully described and particularly 
pointed out in the claims. 

Heretofore combination locks, so far as I 
an aware, have almost uniformly made use 
of tumblers as a means for preventing the 
bolt from being withdrawn until the dial of 
the lock has been turned through the num 
ber of turns necessary to form the combina 
tion, the tumblers being in such connection 
with the bolt-cut-off mechanism that only 
when they are in a pre-determined position 
will the said mechanism assume such a posi 
tion as will allow the bolt to be withdrawn. 
Combination locks constructed according to 
this plan have proved themselves to be of 
great value, and have gone into extensive use. 
It has been found, however, that there is one 
important disadvantage attendant to the use 
of these locks. When the dial of the lock is 
turned, there is a clicking sound produced as 
the operating arm strikes and moves the wa 
rious tumblers, and the noise thus produced 
is sufficient to enable an expert to ascertain, 
by merely turning the dial, the proper com 
bination to unlock the lock. This feature 
lessens the safety of combination locks con 
structed according to the present ideas, and 
while means are used to lessen, as far as pos 
sible, the clicking produced by the movement 
of the tumblers, the locks are thereby com 
plicated, and the defect not entirely remedied. 

I am aware that there are a few instances 
in which combination locks have been con 
structed on other principles than that stated, 

such, for instance, as the forming of a tortu 
ous passage on the side of a disk, through 
which the locking pin is to run and reach a 
definite point before the unlocking of the lock 
can take place; but the locks constructed on 
these principles have not acquired any promi 
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luence, on account of defects peculiar to each 
particular lock. 
The main object of my invention is to de 

vise a combination lock in which the dial can 
be turned through the number of turns nec 
essary to unlock the lock without causing the 
slightest noise. In this manner I overcome 
the chief objection which is found with the 
present combination locks. 
Other objects of my invention are to sim 

plify and render more compact the mechan 
ism of the lock, so that the lock will be less 
liable to get out of order, and by virtue of its 
compactness can be less easily blown, and 
also to enable the combination of the lock to 
be changed more quickly and easily than is 
possible with the present locks. 
In the lock by which I accomplish the ob 

jects of my invention, I entirely discard the 
use of tumblers, and use instead a cylinder, 
turned by the operative dial, and having 
formed on its periphery a number of grooves, 
running from side to side, and so related to 
each other that when the cylinder is turned 
in the proper manner, or through the turns 
necessary to arrive at the proper combina 
tion, a point traveling in such grooves will 8 
traverse the length of the cylinder, and will 
reach any pre-determined portion of the same. 
Iprovide a point for traveling in such grooves, 
and place such point in such connection with 
the bolt cut-off mechanism that when it 
reaches a pre-determined portion of the cyl 
inder, the bolt cut off mechanism will be al 
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lowed to assume such a position as will permit - 
the withdrawal of the bolt. A lock formed 
as thus described has but one combination. 
To enable the combination of a lock to be 

changed, I use instead of a single cylinder, a 
number of independently revoluble cylindri 
cal sections, grooved in the same manner as 
the cylinder, and provided with means where 
by their respective positions can be indicated 
on a suitable dial. A change of combination 
can be effected by merely altering the posi 
tions of the various sections with relation to 
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each other. When the change of combina 
tion has been made, the sections are locked 
together, and turned by the operative dial as 
if they were of one piece. The grooves cut 
in the cylinder or cylindircal sections are of 
different lengths, and meet each other at dif 
ferent angles. At several points on the sur 
face of the cylinder two or three of the grooves 
meet at a single point, so that only by know 
ing the exact combination can the point be 
properly guided, and made to reach the pre 
determined portion of the cylinder, which it 
must reach in order to be enabled to unlock 
the lock. 
My invention is fully described in the draw 

ings accompanying and forming a part of this 
application, in which the same reference let 
ters or numerals refer to the same or corre 
sponding parts, and in which 

Figure 1 is a perspective side view of my 
improved lock, showing the same in the case 
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in which it is held. Fig. 2 is a top perspec 
tive view, looking in the direction opposite to 
that shown in Fig. 1. Fig. 3 is an enlarged 
section of Fig. 2 on the line aca, showing par 
ticularly the cylindrical sections, and the 
parts in immediate connection there with. 
Fig. 4 is a view of the rear or setting dial. 
Fig. 5 is a detail view of the ratchet and pawl 
used to lock the operative dial when the lock 
is unlocked. Fig. 6 is a section of Fig. 1 
taken on the line y if, showing the bolt and 
bolt cut-off block. Fig. 7 is a detail of the 
bolt cut-off block. Fig. 8 shows the lever, its 
pin normally held down by the spring and the 
guide foot 7. 

Referring to the drawings, 1 indicates the 
case in which the lock is held, and 2 the safe 
Wall or other wall to which the case 1 is se 
cured. Between the sides 3 and 4 of the case 
is journaled the spindle A. This spindle ex 
tends through sides of the case 1. To the 
end which projects beyond the safe wall is 
keyed the dial B. Upon this spindle I mount 
the cylinder having a grooved periphery. In 
the construction shown in the drawings, this 
cylinder is divided into a number of sections 
to enable a change of combination to be ef 
fected. The cylindrical sections are CD E 
and F, and they are independently revoluble. 
Upon their peripheries are formed a number 
of grooves, running from right to left, and 
left to right, and meeting each other at dif 
ferent angles. At some points, as shown in 
Figs.l. and 2, two or three of the grooves meet, 
and Some of the grooves may be but branches 
of a main groove which return to said groove. 
The grooves are so related to each other that 
when the various cylindrical sections are 
turned in the proper direction, a continuous 
groove is formed from one side of the cyl 
inder to the other, so that a point moving 
in said grooves can move from section F to 
section C, and moving in said section will 
finally be guided to the top groove formed 
therein. Integrally with each of these sec 
tions is formed a collar C, D, E' and F'. 

586,881 

These collars all extend in the same direction, 
and project from the side 4 of the case 1. 
The lengths of the projecting portions of the 
various collars differ, so that free movement 
is allowed for the indicating hands C, D, E: 
and F, one of which is attached to each col 
lar. These hands indicate the positions of 
the various sections on the rear or setting dial 
G, and the combination once formed can be 
read at a glance. Change of combination can 
be effected very readily by merely changing 
the positions of the hands, and thereby the 
sections to which they are attached. To hold 
the sections fixed in position after the change 
has been effected, the fastener II is provided, 
which clamps down over the projecting col 
lars C, D', E' and F', and is held in position 
by the screw I. A cover I, is provided for 
the rear or setting dial to prevent accidental 
movement of the various sections. 

In the grooves cut in the periphery in the 
cylindrical sections moves the guide foot 7, 
and this guide foot is in such connection with 
the bolt cut-off mechanism, that when it is 
moved through the turning of the dialso that 
it passes up into the highest groove in section 
C, the bolt cut-off mechanism is caused to as 
sume a position which will permit the with 
drawal of the bolt. 
The connection between the guide foot 7 

and the bolt cut-off mechanism is as follows:- 
Between the sides of the case 1 is secured the 
arbor 5, upon which is mounted the collar 6. 
To this collar is keyed the lever 8, through 
one end of which passes the pin 7', normally 
held down by the spring 7, and having keyed 
thereto or formed integrally there with, the 
guide foot 7, which is provided with a keel 7, 
and to the other end of which is attached the 
bolt cut-off block 9. The spring 10', which is 
attached to the collar 6 and to the side of the 
case, acts to hold the pin in engagement with 
the grooves of the cylinder. The bolt cut-off 
block 9 moves between the two blocks 10 and 
11, and normally is held so that the aperture 
formed therein does not register with the ap 
ertures formed in said blocks 10 and 11, thus 
preventing the withdrawal of the bolt 12. On 
the bolt 12 is formed a collar 13, which limits 
its forward and back movement, and in said 
bolt is formed a slot 14, in which plays an 
arm 15 formed on the spindle 16, to one end 
of which is attached a handle 17. The arm 
15 may fit tightly in the slot 14, or it may be 
allowed to play therein. In the drawings is 
shown a stop 18 to limit such play. The con 
struction is such that when the bolt cut-off 
block 9 falls so that the aperture formed there 
in registers with the apertures 10 and 11, the 
turning of the handle 17 will cause the bolt 
to be withdrawn. 

It is desirable to prevent any strain on the 
guide foot 7 when the bolt is withdrawn, and 
for this purpose means are provided for lock 
ing the cylindrical sections C, D, E and F. 
These means are as follows: On spindle A is 
mounted the ratchet L. One side of the ap 
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erture in the ratchet through which the bolt 
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passes is flat, as shown in Fig. 5, so that no 
movement of the ratchet on the spindle is 
possible. Below the ratchet wheel L, but nor 
mally held out of engagement there with by the 
spring 19, is the pawl 20. Lengthwise of the 
case 1, and guided by suitable guides 21 is 
the lever 22. One end 23 of this lever is bent 
upward, and is slotted to permit the engage 
ment there with of the arm 24 formed on the 
axis 16. The other end of the same, when 
the lever is pushed backward, forces the pawl 
20 into engagement with the ratchet I, thus 
effectually locking the ratchet, and the spin 
dle on which it is mounted. When the lock 
is locked, the lever 22 is in its forward posi 
tion, and the pawl 20 is free from engagement 
with the ratchet L. When the bolt 12 is 
withdrawn, however, the lever 22 is forced 
backward by the pin 24, and the pawl 20 locks 
the ratchet L. 
The operation of my lock is as follows: 

Change in combination is effected by remov 
ing the cover K, loosening the fastener H, and 
setting the cylindrical sections CD E and F 
by a movement of their respective indicating 
hands. The fastener H is then placed in po 
sition, the cover K put on, the dial turned to 
the right in order to get the guide foot at the 
starting point, and the lock is ready for op 

through the proper combination, the guide 
foot 7 will be guided through the grooves in 
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the cylindrical sections, the keel keeping it in 
the proper groove when two or more grooves 
intersect, until it reaches the top groove in the 
section C. When in this position, the bolt 
cut-off block 9 is forced downward so that the 
bolt 12 can be withdrawn. The withdrawal 
of the bolt locks the cylindrical sections from 
moving by means of the pawl 20 engaging 
With the ratchet wheel L. When the bolt 12 
is moved forward again by the turning of the 
handle l7, a turn of the dial B will destro 
the combination. 

It is evident that minor changes of con 
struction can be made without departing from 
the scope and spirit of my invention. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. In a lock, the combination with a bolt, a 

bolt cut-off mechanism, and an operative dial, 
of a cylinder moved by the movement of the 
dial, and having formed in its periphery a 
number of grooves, running in the same or 
different directions, but so related to each 
other that it is possible for a guide foot mov 
ing in said grooves to be guided to any pre 
determined portion of the cylinder, a guide 
foot moving in said, grooves, and means for 
causing the bolt cut-off mechanism to assume 
such position as to allow the bolt to be with 
drawn when the guide foot has reached a pre 

When the dial B is now turned 

determined portion of the cylinder, substan 
tially as described. 

2. In a lock, the combination with a bolt, a 
bolt cut-off mechanism, and an operative dial, 
of independently revoluble cylindrical sec 
tions, mounted on the same axis and arranged 
to be keyed together to be moved as one piece 
by the movement of the dial, grooves formed 
in the peripheries of such sections running 
in the same or opposite directions, but so re 
lated to each other that it is possible for a 
guide foot moving in said grooves to be guided 
to any pre-determined portion of said cylin 
der, a guide foot moving in said grooves, and 
means for causing the bolt cut-off mechanism 
to assume such position to allow the bolt to 
be withdrawn when the guide foot has reached 
a predetermined portion of the cylinder, sub 
stantially as described. 

3. In a lock, the combination with a bolt, a 
bolt cut-off mechanism, and an operative dial, 
of independently revoluble cylindrical sec 
tions, mounted on the same axis and arranged 
to be keyed together to be moved by the move 
ment of the dial, a setting dial, and means for 
indicating thereon the positions of the cylin 
drical sections, grooves formed in the periph 
eries of such sections running in the same or 
opposite directions, but so related to each other 
that it is possible for a guide foot moving in 
said grooves to be guided to any pre-deter 
mined portion of said cylinder, a guide foot 
moving in said grooves, and means for caus 
ing the bolt cut-off mechanism to assume such 
a position as to allow the bolt to be withdrawn 
when the guide foot has reached a pre-deter 
mined portion of the cylinder, substantially 
as described. 

4. In a lock, the combination with a bolt, a 
bolt cut-off mechanism, and an operative dial, 
of independently revoluble sections, mounted 
on a common axis, and arranged to be keyed 
together so as to be moved by a movement of 
the dial, a setting dial, collars integrally 
formed with said cylindrical sections and 
bearing indicating hands for indicating the 
respective positions of their sections on the 
setting dial, grooves formed in the periph 
eries of the sections running in the same or 
opposite directions, but so related to each 
other that it is possible for a guide foot mov 
ing in said grooves to be guided to any pre 
determined portion on said cylinder, a guide 
foot moving in said grooves, and means for 
causing the bolt cut-off mechanism to assume 
such a position as to allow the bolt to be with 
drawn when the guide foot has reached a pre 
determined portion of the cylinder, substan 
tially as described. 

5. In a lock, the combination with a bolt 
and a bolt cut-off mechanism, of a cylinder 
moved by the movement of the dial and hav 
ing formed in its periphery a number of 
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grooves, running in the same or different di 
rections, but so related to each other that it 
is possible for a guide foot moving in said 
grooves to be guided to any predetermined 
portion of the cylinder, a guide foot moving in 
said grooves, means for causing the bolt to be 
withdrawn when the guide foot has reached 
a predetermined portion of the cylinder, and 
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means for locking the cylinder when the bolt 
is withdrawn, substantially as described. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
GEORGE W. HILL. 

Witnesses: 
W. E. FIRMAN, 
W. C. IIAZELGROWE. 
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