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UNITED STATES

PAaTENT OFFICE,

CHARLES HILL, OF LOS ANGELES, CALIFORNIA.

PERMUTATION-LOCK.

' SPECIPICATION forming part of Letters _Patent No, 389,703, dated September 18, 1888,

Applicatinn ﬁle;} December 98, 1885, Renewed June 21, 1888, Serial No. 277,829, (Model.)

To all whom_it maoy wfwérn: | i
- Be it known that I, CHARLES HILL, a citi-
zen of the United States, residing at Los An-

~ geles, in the county of Los Angeles and State

A

10

i[5

of California, have invented a new and useful
Improvement in Permutation-Locks, of which
the following is a specification. S |

Permutation-locks are usually constructed |

with a nest of three or more tumblers movably
mounted upon a common arbor, and a driving-
tumbler fixedly mounted upon an arbor which
extends to the outside of the safe. The sev-
eral tumblers have studs projecting from their

“faces 1n such a manner that when the outer

arbor is turned the stud projecting from the
face of the driving-tumbler will come into

- contact with the stud of the outer one of the
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movable tumblers, which is turned thereby,
and which, by means of the stud upon its op-
posite face, turns the next tumbler, and 80 on

uatil the whole nest of tumblers is turned.

Then by turning the outer arbor first in one
direction and then in the other, regard being
had to the figures upon a dial fixed upon the
outer arbor to serve as a guide to the proper

point at which to stop and turn in the oppo-

site direction, theseveral tumblers are brought
into such a position that the dog-slot in each
is brought into line with the path of the tum-
bler-dog, which is thus allowed to slip back
and allow the bolts to be thrown back. It 1s

~ customary in using such locks to not throw on
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the entire combination during business hours,

but to simply turn the driving-tumbler a slight

‘distance, leaving the other tumblers in posi-
tion to allow the dog to slip back, so that by

turning to the last number in the combination
the safe may be opened. This practice is ob-

jectionable in that any one may open the safe
40 without difficulty by noticing at what number

the dial is left when the safe is opened, and
for this reason it is frequently found necessary
to turn on the entire combination every time

‘the owner of the safe leavesit. Another diffi-

culty also arises in cases where the ‘‘day-lock,’’

‘asibis called, is depended upon. Itfrequently
occurs that some one will inadvertently turn

the knob and throw on the entire combination,
thug often necessitating the expenditure of con-

‘siderable time in the midst of business hours.

The objeet of my invention is to obviate

these difficulties. This I accomplish by means

of the device described herein and illustrated

i in the accompanying drawings, in which—
‘Figures 1 and 2 are vertical cross-section

views of my improved lock on line y y, Kigs.

arbor and the mechanism whereby it is locked
in any position desired. Fig. 4 is a view of
the bottom of the stud-plate which unlocks
the driving-arbor and connects it with the
dial-knob. Fig. 5 is the perforated plate
| which is secured to the dial-knob and pre-
vents the stud-plate from turning in the dial-
i knob when the studs are pushed through the
perforations to unlock and turn the driving-
arbor. TFig. 6 is a plan of the under side of
the dial-knob, showing the seat of the stud-
plate and that of the perforated plate. kig.
7 is a cross-section of the dial-knob and stud-
plate arbor on line z 2, Fig. 1, illustrating the
device for locking the stud-plate arbor. Fig.
| 8 is a plan view of the dial-knob escutcheon
and securing-ring.

The dial-knob A is hollow and has a cav-
ity, B, on its under side, in which a circular
stud-plate, C, secured to an arbor, D, plays
up and down. From the under side of the
stud-plate C studs E and F G project down-

and projects from the center of the plate,
while the others, F GG, are cylindrical, having
a shoulder, G, next to the plate, and are ar-
ranged at intervals in the line of a circle con-

having perforations I J K therein, is rigidly
secured in a seat in the underside of the dial-
knob. One of the perforations, K, 18 in the
center of the plate and corresponds in size
with the stud E. The other perforations are
arranged at equal intervals in a circle corre-
sponding to the circle in which the studs If are
arranged. A number of these perforations,
I, correspond in size with the smaller portion
of the studs F; but others of the perforations,
J, correspond in size, number, and position
with the shoulder or offset portion G of the
studs F. _ | '

The head M of the driving-arbor N is pro-
vided with holes O P, equal in diameter to
| the smaller portion of the studs F and corre-
sponding in number and arrangement with
| the perforations I J in the plate H.

‘3 and 8§, respectively. Xig. 3 is a plan of the
escutcheon, showing the head of the driving-

ward. One of these studs, K, is conical in form,

centric with the stud - plate C. A plate, H,
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~ The depth of the cavity B in the dial-knob | the studs comclde mth the deep holes P mE EEEEEEEE RS

s equal to about three times the thickness of |

REREEEN ;thef perforated plate H, and is such that the: yack: the st
- ~stud-plate C may be raised high enough to { and mwmg the tumbler: free to turn
- draw the studs cmt of the pe1 Foratlons 111 the:

p]a,te H.

~'The ahmﬂdm G of the S[uds I‘ is equql in -
E]ength to the thickness of the perforated plate
H, and the smaller portion thereof is equal in .

: R equal in depth to the thickness of the perfo-

.. .'The deep holes I” correspond in: nnmbel andz | RS
| qrbm head *111(1 1&’ he lns not placed the studs

arrangement with the studs If,

SN An '1111111]11 prowetlon Q, ﬁ om the eseutch

10

45

50

EIDU’ bolt R hfu 111@ a he‘ld S SGI mted to cor-
51681)011(1 with the ring Q, 18 mounted in a seat
T, in the arbor-head, so as to allow the bolt: to
; ;play back: and forth to brinn‘ the head thm eef

;11r1g A Splmg, U is pmVlded to pleqs the;
;Serlated bolt-head : agmnsb the serrated ring
Q, so that when the bolt is not forced baek
-~ from the serrated ring the driving-arbor is se- |
curely locked and prevented from tur ning. ‘A | SN
- hole, V, 18 made in the bolt R at:such a point:| Gfbhe, (11.,11 knob rl,ndlplmze amndex mark W om g5
that when the bolt is thrown back farenough | |

~to withdraw it from the serrated ring l;he holef

;mll be ‘lt the centm of Lhe a1b0r hedd

qllgnment w1th the lal cre pmfomtmns J in ther 1.

plate H, and the studs TG are inserted in the
larger and deep holes thus formed, the cen-
tral conical stud, 1%, will be allowed to enter
the hole V in the bolt, and, coming into con-
tact with the walls of the hole, the obligque
face of the stud will foree the holt back and
withdraw it from the serrations, thus leaving
the driving arbor and tumbler free to move.

This position of the several parts is shown in
Fig. 1, and 18 the position in which the parts
must be to allow the safe to be unlocked.

When it 1s desired to lock the safe during
business hours, the driving-tumbler is first
turned to any number desired by the person
locking the safe, thus turning on the day-lock.
The stud-plate arbor 1s then drawn out, thus
withdrawing the studs from the driving-arbor
head and from the hole V, so that the bolt-
spring U 1sallowed to force the serrated bolt-
head against the serrated ring and lock the
driving arbor and tumbler in the position they
at thab moment occupy. When the studs are
fully withdrawn from the arbor-head, the dial-

knob may be turned in any direcbion without
affecting the lock, and when the studs are with-
drawn from the perforated plate H the stud-

plate Cmay be turned in any direction. Then,

in order to unlock the safe, the stud-plate ar-

bor must be turned until the studs coincide
with the large perforations J, into which they

are pushed, and the dial is then turned until |

;;in the large pmfor qtions ﬁhen the sbuds en-

ber.of the day-loclk.

;selted tlms drzm mg back the sermted boltf SR
were no guide to:follow, this would be a labor
| requiring considerable time, for the small por-
tion of the studs will pass throngh the perfo-
‘rations.in the plate and enter the holes inthe:
%fubm head to the depth of the 111016 Sh*ﬂlow
length to: twice the thickness of the perforated | '
'I'bhe ‘holes O 1n the arbor-head are|

safe Would be mmble to determme whether _he Lo ; j -
1 had pushed the studs into the large perfora- . =

 rated plate, and the holes P arefwice as deep. | tiom or mt:until' after :maL’intr' the c:omph,teﬁ RERERS

: the_ lawe holes. he.ls ﬂbh”‘ed .to. lmnt for:the: SR
deep ]1501955 and after fﬁuding them and releag-

ing . the tumbler he must next find the nam- .
This will give sufficient g0 = =
| security in any case In w lnch the d‘ly ]OLL 13; T
f depended upon. : = - T

Inorderto ﬁcﬂltdte the opemtwn of malad EOEEE TSI
ing the safe, I provide figures around the head =+ =

at whmh 1t stood when the studs were with-
drawn from the arbor-head the studs will be
brought into line with the deep holes in said
arbor-head and allow the conical stud to force
back the bolt.

It will be seen that by this device all danger
of turning on the full combination by any one
who meddles with the knob is obviated, asthe
knobis wholly dlsconneeted from the tu lIlblOIS
of the lock.

The locks when manufactured may be vari-
ously constructed by arranging the studs in
different positions, so that one having the num-
ber at which the stud-arbor of one lock should
stand to unlock will have no clue as to the
number for any other lock.

I provide a small spring-bolt, X, to secure
the stud-arborin either its inserted or its with-
drawn position. The bolt X extends into a
groove, Y, cubt around the arbor, and holds the
arbm When 16 1s 1nserted, and a sllght arc of a
circle 18 cut out of the edge of the bolt at such
a point that when the boll is pressed in the
arbor 1s permitted to be withdrawn until the
bolt enters the eavity underneath the shoul-
der Z of the stud-arbor, thus holding the arbor
in its withdrawn pOSItlon and allowing it to
turn around freely.

The perforated plate H is provided with

notches around its periphery, which fit into
corresponding notches in the dial-plate, so that

Then by t111 umw the dlal to bhe number .

| acquamted mth the number ‘u; whmh the SERERERTTRES
: m'u“l{ W’ musb bmnd in 0rde1 to bmjg the Studs SRR
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ti]e felatiens bebvﬁeeﬁ the large perforations |

and the figures upon the dial-plate may be
changed, thus allowing one to change the num-
ber at which the stud-arbor must stand in or-

L

3. The combination, in a permutation- lock

of ‘the driving-arbor provided with holes in 45
the head thereof the dial-knob free from such

arbor, a perfor&ted plate attached thereto in

der that the Studs wﬂl enter the large per fo | juxtaposition with but free from the head of

‘rations.

The securing-ring L is qutened to the face
of the escautcheon of the lock by means of
screws and fits over the ounter rim of the dial-
knob, as shown in Figs. 1 and 2, thus secur-

ing the knob to the escuteheon and allowing
it to be taken off from the door of the safe by

simply removing the securing-ring L. It will
be observed, however, that this gives no ac-
cess to the lock, as the driving-arbors of safe-
locks are enlalged at the outer end, as shown
in the drawings, so that they cannot be forced

through the door into the Safe, even though
the knob be remnoved.

Now, having deseribed my invention, what

1 claim as new, and deelre to secure bv Leb

ters Patent, i§—
1. In a permuta,tlon lock, a drlvmg arbor

provided with holes of dlfferent depths in the
head thereof, in combination with-a plate hav- |
ing studsattached thereto and an arbor carry-

ing said plate,having a movement to and from
the driving-arbor, the studs being fixed to the
plate SO as to correspond in relative position
with the deep holesinthedriving-arbor, where-

by the studs are allowed to be inserted their |

full length into the arbor-head only when they
are all inserted into deep ho]es in said arbor-
head. -

2. In apermutation-loek substantially such
as described, the combination of the arbor-
head M, ]eckme bolt R, seated therein, the
hole V in said bolt and the movable cemcal
stud having its motlon to and from the hole,
whereby the bolt is made to assume a determi-
nate position when the stud is inserted in the
hole and is left free to be moved by a spring
when the stud is withdrawn from such hole.

the driving-arbor,and movablestuds fitting the

perforations,and also fitting holes in the driv- 5o
ing-arbor, whereby the dial-plate and driv-
ing-arbor e¢an be connected with or sepmated
from each other, as may be desired.

4. The comblnatlon in a permutation-lock,
of the dial-knob A, the perforated plate H; g5

attached -thereto, the movable stud.plate C,

the studs E and F G, affixed thereto, the driv-
ing-arbor N, having holes in the head thereof,

‘the locking-bolt R, having the hole V therein,

and the escutcheon provided with retaining 6o
notches or seats, into which the locking-bolt
may catch to lock the driving-arbor.

5. In a permutation-lock substantially such
as described, the notched perforated plate H,
having perforatlons of different sizes therein, 63
the dial-knob having a notched seat for 'such
perforated plate, and the stud-plate having
studs extending therefrom corresponding in
their relative p051t1011 with thelarge perfora-
tions in said plate I, all being in combination 70
substantially as set forth, the base of the studs
equal 1n diameter to the large perforations,
and the extremities of the studs equal in size
to the small perforations, whereby the longi-
tudinal play of the studs islimited bv the plate 75
at all times except when the studs are all in-
serted in the large perforations.

6. Ina permutation-lock substantially such
as described, the combination of the stud-ar-
bor D, shoulder Z, and groove Y, and the 8o
spring- bols X substautlally as and for the pur-
pose set for th

CHARLES HILL.

Witnesses: - | +
JAS. R. TOWNSEND,
EL1.A LECHLER.
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