
No. 796,907. PATENTED AUG, 8, 1905. 
J. GRAF, 

COMBINATION LOCK, 
APPLICATION FILED FEB, 4, 1905, 

fill 

t 

es SSS ter 

- L. LN 4 - 

2 2 2. 

S2 

/Off vesses - y”y 
4 

764-----4-- A. 6,765 

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  



UNITED STATES PATENT OFFICE. 
JOHN GRAF, OF PHILADELPHIA, PENNSYLVANIA. 

COMBINATION-LOCK. 

No. 796,907. Specification of Letters Patent. patented Aug. 8, 1905. 
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To all whom, it may concern: 
Be it known that I, JoHN GRAF, a citizen 

of the Republic of Switzerland, residing in 
Philadelphia, Pennsylvania, have invented 
certain Improvements in Combination-Locks, 
of which the following is a specification. 
One object of my invention is to provide a 

form of combination-lock having such an ar 
rangement of parts as will render its opening 
practically impossible unless the person op 
erating the same has knowledge not only of 
the necessary combination of figures or let 
ters, but also operates the various parts in a 
certain predetermined order and manner. 

It is further desired to provide a combina 
tion-lock of such a nature that in order to 
successfully open it it shall be necessary, in 
addition to bringing certain symbols upon a 
number of revoluble rings into a predeter 
mined line and opposite a given fixed mark, 
that a certain other ring be turned for a defi 
nite distance in a definite direction after the 
first-mentioned rings have been operated. 
These objects I attain as hereinafter set 

forth, reference being had to the accompany 
ing drawings, in which 

Figure 1 is a side elevation of one form of 
my improved lock. Fig. 2 is a perspective 
view of one end of the lock, showing the slot 
ted cylinder fixed to the same. Fig. 3 is a 
perspective view of the second or hasp-car 
rying end of the lock. Fig. 4 includes de 
tached perspective views of the various rings 
employed in my lock. Fig. 5 is a perspec 
tive view of the bolt employed in that form 
of lock shown in Fig. 1. Fig. 6 is a sectional 
elevation of a special form of my invention. 
Figs. 7 and 8 are sectional elevations of forms 
of my improved lock, showing it as applied to 
the spindle of a door-knob; and Fig. 9 is a 
slightly-modified form of the lock shown in 
Fig. 6. 

Referring to Figs. 1 to 5 of the above draw 
ings, it will be seen that the frame or body 
of the lock is formed by two cylindrical end 
pieces A and A', joined and rigidly held to 
gether by a longitudinally-slotted tube B, 
which forms part of or is permanently fas 
tened into one of said parts, as A, and is 
pinned, or, if desired, soldered, into the sec 
ond of said parts A". Hinged to this latter 
part in the well-known manner is a shackle 
a, whose free end (it is adapted to enter the 
opening in the end piece A of the lock. 
A bolt C is provided within the tube B, and 

there are at one end of said bolt two hooked 

projections or pins c and c', having their over 
hung portions extended toward each other, 
but separated by a space sufficiently wide to 
permit passage of the slotted end at of the 
shackle a when said bolt is in proper position. 
There also projects from the bolt a series of 
teeth or pins c of sufficient length to extend 
through and beyond the slot l of the tube B. 
Revolubly supported upon this tube and pref 
erably of the same outside diameter as the 
two end pieces A and A' are a series of rings 
D, having flanged portions, as shown, which 
form with said end pieces and with an addi 
ill ring D" a substantially cylindrical sur 
aCe. 

The opening through each ring D is prac 
tically of the same diameter as the outside 
diameter of the tube B, and each ring has in 
it a slot d to permit of the passage of one of 
the pins c on the bolt C. The ring D" has a 
tubular extension d', which projects into the 
end piece A" and is provided with a helical 
slot d’. Upon the bolt C is a pin c', in addi 
tion to those above noted, which enters the 
slot d", so that revolution of the ring Dupon 
the tube B causes said bolt C to be moved 
longitudinally. s 

The surface of each of the rings D and D' 
is divided into a number of sections by lines 
or indentations parallel with the axis of the 
bolt, which are numbered or lettered, as de 
sired, there being also one or more indicating 
marks a upon one of the ends or fixed por 
tions of the lock. 
When the device is assémbled, it has the 

appearance indicated in Fig. 1, it being noted 
that the various figures or numbers upon the 
rings and the lines between them bear a defi 
nite relation to the slots d. 

In order that the shackle a may be released, 
it is necessary to bring the slots din the rings 
D in line with the pins c” of the bolt C, this 
being done by bringing certain of the lines 
adjacent to a predetermined combination of 
numbers on the rings in line with one of the 
lines (t' on the end piece A. When this con 
dition exists, it is possible to rotate the ring 
D', and thereby cause the helical slot d to op 
erate upon the pin c', so as to longitudinally 
move the bolt C, said motion being rendered 
possible by reason of the fact that all of the 
slots dare in the line of motion of the pins 
c, which may therefore move into or through 
them. The ring D' must be turned through 
a predetermined distance, so that the end (t 
of the shackle a is between the overhanging 
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or hooked ends of both of the pins c and c'. 
since it will be seen that if the bolt C be 
moved by the ring D' too far or not far 
enough the end of the shackle (I will not be 
released. 
When the lock is in its closed position, all 

of the rings D are free to rotate, though the 
ring D' is held stationary by reason of the 
fact that the bolt C is prevented from mov 
ing longitudinally by one or more of said 
rings D. It will hence be noted that the ring 
D' can only be moved when all of the slots (d 
are in line with the pins d', which condition 
cannot exist until after the various rings ID 
have been so moved as to give the predeter 
mined combination in line with one of the 
marks (t upon the end piece A. 

In Fig. 6 I have shown the device as applied 
to the transverse portion of a drawer-handle. 
In this case one of the arms E of the handle 
is made tubular and provided with a spindle 
e, to the outer end of which is fastened a 
milled head e', while its inner end carries a 
latch or lock lever e” of any desired form. 
When said latch or lever occupies its locked 
position, the spindle e is held from turning 
by means of a longitudinally-movable bolt C. 
and the end of this bolt is moved into or out 
of an opening through the spindle e by revo 
lution of the ring D'. This ring, as before, 
is provided with a helical slot d" for the re 
ception of a pin c' on the bolt, and, as before 
described, it is necessary that all of the vari 
ous rings D shall be brought into a predeter 
mined position before it is possible to revolve 
the ring D'. When the bolt C has been 
moved out of engagement with the spindlee, 
this latter may be freely turned by means of 
its milled heade' and the latch or lever cop 
erated accordingly. 

In Fig. 7 I have shown my invention as ap 
plied to the spindle and handle of a door-knob 
designed to actuate a latch in the well-known 
manner when the spindle f is turned. Ordi 
narily it is not possible to rotate the spindle 
fby means of the knob F because of the lon 
gitudinally-slotted tube B', which is immov 
ably held to the door in any suitable manner. 
This tube fits over the outside of a second 
tube G., in which the pins d' are fastened, 
while the tube G in turn fits over the square 
spindlef, so that it is compelled to turn with 
said spindle, but is free to slide longitudinally 
thereon. The tube B', in addition to its lon 
gitudinal slot, through which the pins d'pro 
ject, is provided with a series of transverse 
slots whose ends are shown att, being spaced 
the same distance apart as said pins and of 
such dimensions that the latter are free to 
move in them. The tube G may be moved 
longitudinally by means of a ring D', which 
is threaded upon it, as shown in Fig. 7, while, 
as before noted, there are a series of radially 
slotted rings D, which prevent longitudinal 
movement of the said tube G unless their slots 

are in line so as to permit passage of the 
pins c. - 

In order to permit turning of the knob F. 
the various rings D, whose surfaces are di 
vided off and numbered as shown in the fig 
ures, are turned until a predetermined com 
bination is formed, at which time all of the 
slots d are in line with the line of the pins c. 
When this condition exists, it is then possi 
ble to move the tube G upon the spindle f by 
turning the ring D" through a predetermined 
number of revolutions or portions thereof un 
til the various pins care opposite their re 
spective transverse slots l in the tube B', 
which, as before noted, is permanently and 
rigidly fixed to the door to which the device is 
attached. When the pins d'have been brought 
opposite the slots b, the knob F may be turned 
and with it the spindle f, thereby operating 
the latch or lock on said spindle. 

In that form of the device shown in Fig. 8 
there is but a single sleeve or tube B' upon 
the knob-spindlef, which in place of being 
square is provided with pins f'. As in the 
case of the tube B' this tube B' has a longitu 
dinal slot and transverse slots for the recep 
tion of these pins, while it carries in addition 
pins d', which, as in the other forms of my 
invention, coact with the rings D. After 
these latter have been brought to their pre 
determined positions it is possible to move the 
sleeve B' by properly turning the ring D" 
threaded thereon. When said ring has been 
moved a sufficient distance to bring the pins 
f" in the same planes as their respective slots 
l, then only is it possible to turn the knob F, 
and thereby operate the latch or lock connect 
ed to the spindlef. While I have shown the 
sleeve B as provided with a key way b" coact 
ing with a projection or key h on the scutch 
eon, other means may be provided for pre 
venting revolution of said sleeve while leav 
ing it free to move longitudinally. This same 
combination of parts may be applied to a 
drawer-handle, as shown in Fig. 9, so that it 
is only possible to turn the milled head eaf 
ter the rings D have been brought into pre 
determined positions and the ring D" turned 
through a predetermined angle or any defi 
nite number of revolutions. If desired, a sec 
ond set of rings D' may be applied to the sec 
ond standard of the handle, these being, how 
ever, dummies and serving to confuse any 
person attempting to operate the lock with 
out knowledge of the construction as well as 
of the combination thereof. As in the case 
of the device shown in Fig. 6, any desired form 
of latch or lock lever may be operated from 
the spindle e'. 

I claim as my invention 
1. A combination-lock including a fixed por 

tion, a longitudinally-movable bolt having 
projecting pins, a series of revoluble rings, 
certain of which have slots to permit passage 
of the pins, means for connecting the bolt 
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with one of said rings so that revolution of said 
ring moves the bolt longitudinally, and a mem 
ber constructed to be held in a locked posi 
tion by the bolt, substantially as described. 

2. A combination-lock including a rela 
tively fixed portion, a longitudinally-movable 
bolt having projecting pins, a series of revo 
luble rings having radial slots placed to per 
mit passage of the pins when in predetermined 
positions, a revoluble ring having a pin-and 
slot connection with the bolt for moving the 
same, and a member constructed to be held in 
a locked position by the bolt, substantially as 
described. 

3. A combination-lock including a rela 
tively fixed portion having a slotted sleeve, a 
bolt for said sleeve provided with pins pro 
jecting through the slot in the sleeve, a series 
of revoluble rings, each having a radial slot 
placed to permit of the longitudinal movement 
of one of the pins, a device for moving the 
bolt when said rings are in predetermined po 
sitions, and a member normally in a locked 
condition constructed to be released when the 
bolt has been moved to a predetermined po 
sition, substantially as described. 

4. A combination-lock including two end 
pieces having a longitudinally-slotted sleeve 
rigidly connecting them, a shackle hinged to 
one of said end pieces and constructed to en 
ter an opening in the other, a bolt in the sleeve 
constructed to engage the end of the shackle 
to hold the same in a locked position, a series 
of pins on the bolt projecting through the slot 
in the sleeve, a series of rings on the sleeve 
each having a radial slot to permit of the pas 
Sage of a pin, with a piece having means for 
moving the bolt longitudinally, substantially 
as described. - 

5. A combination-lock including two end 
pieces and a longitudinally-slotted sleeve rig 
idly connecting the same, a shackle connected 
to one of said end pieces and constructed to. 
enter the opening in the other, a bolt in the 
sleeve having a series of pins projecting 
through the slot thereof, a series of rings on 
the sleeve, of which certain have radial slots 
permitting passage of the pins and another 
has a pin-and-slot connection with the bolt for 
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moving the same longitudinally when the ra 
dial slots of the other rings are in the line of 
motion of their respective pins on the bolt, 
substantially as described. 

6. A combination-lock including two end 
pieces and a longitudinally-slotted sleeve rig 
idly connecting the same, a shackle connected 
to one of said end pieces and constructed to 
enter the opening in the other, a bolt in the 
sleeve having a series of pins projecting 
through the slot thereof, a series of rings on 
the sleeve, of which certain have radial slots 
for permitting passage of the pins, and an 
other has a pin-and-slot connection with the 
bolt for moving the same longitudinally when 
the radial slots of the other rings are in the 
line of motion of their respective pins, said 
bolt having also two hooked projections for 
engagement with the slotted end of the shackle, 
substantially as described. 

7. A combination-lock including two end 
sections and a longitudinally-slotted piece rig 
idly connecting the same, there being an in 
dicating mark or marks on one of said end 
pieces, a shackle hinged to one end piece, said 
shackle having its free end slotted and con 
structed to enter an opening in the other end 
piece, a longitudinally-movable bolt having 
projecting pins and provided with a portion for 
engaging the end of the shackle, a series of rev 
oluble rings provided with radial slots shaped 
to permit passage of the pins on the bolt, a 
revoluble piece, and a pin-and-slot connection 
between said piece and the bolt for moving 
the latter longitudinally, each of said rings 
having an indicating-mark and being con 
structed to permit of movement of the bolt by 
said revoluble piece only when said marks oc 
cupy predetermined positions relatively to the 
mark or marks upon the end piece of the lock, 
substantially as described. 

In testimony whereof Ihave signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

JOHN GRAF. 
Witnesses: 

WILLIAM E. BRADLEY, 
JOS. H. KLEIN.   


