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. Todllwhom it may concersis - -
Be it known that I, WirrraMm N. HALL, of Spring-
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o i Letters Patent No 1 07 , 775’ dated Septemher 27, 1870

© ' IMPROVEMENT IN PERMUTATION-LOCKS.

|
]
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 The Scheduls referred to in these Letters Patent and making part of the same,

. field, in the county of Limestone and State of Texas,
“+.. . haye invented certain new and useful Tmprovements
“+ - 1n Combination and' Permutation-Locks;. and I do
.y, hereby declare that the following is a full, clear, and
.. exact description thereof, which will: epable those
i skilled in the art to make -and '

‘use the same, refer-

. ence being had to the accompanying drawing of the
. same, which makes part of this speciication, and in
oo which— oo T
0. Figure 1 tepresents an elevation of a portion of &
. door, showing the application: thereto of a lock. em-
. bracing my improvements, and the end of the spindle |
ono by which the bolts are actuated; . . -
it Figure 2 represents n
. portion of ‘a door, showing the lock,
- for actuating the Dolts, in-elevation; =
sy Tigure 3 represents a vertical section through the
. lock the locking bolt being in the position it ocoirpies
i when tlie door-bolt is thrown and locked; ™ =
i ;-;_:l-f:_:;;jF_igure 4 represents a similar-
RGBT [y 14,

are 6 represents a side elevation of the locking |

. Figure 7 represents a side view of the stationary
<o slotted stem, separated from the operating parts;
2 Tigure 8 represents an elevation of the . inner
-+ notched sleeve and its combination 'and permutation-

oot Figure 9 represents an elevation of ‘the nest of .the

- motclied sleeves, detached from their stem ot spindie s

[ gure 10 represents a seétion of the combi nation
;. and permutation-rings put together; and

.~ Figure 11 represents a view of the handle or jifrenbh. |

by which the spindle is rotated to throt or withdraw

+

. Jnthe accompanying drawing— =

" 7 A designates a portion of the door of a safe or vault,
-7 toshow the application of my improved lock and bolt
. ooorboltsthereto, . T T
i+ The lock: consists of a stem, B, secured within s |
... horizontal opening made in the door, and is of a length
. sufficient-to project beyond the inner and outer sides

. thereof.

. Ttis cdlamped by meaus of caps O and D, serewed

. Tpowits ends—the outer one, U, against tlie combina-
o0 tlon and . permutation-rings, and ‘the inner one, . D,

- against a lock-nut, E, the purpose ~of ‘which will be
@w - hereafter deseribed. . o

- .

.~ 'This stem B is provided with a longitudinal groove

. or'slot, F, open at its front end and closed*at its inner

nts a horizontal section through a
and the spindle manne , . - Janel
. ... | willextend the one beyond the other, and leave an-

gUre < represents a similar- section; showing. the
- i locking bolt partially withdrawn and the door-bolt un-
¢oor o Figure 5 represents a bovizontal section of the lock,

end,to li'_mit;' th}e ln imr_d ,,mo?elﬁen't_':bf jtlje _Stem;boit, |
and is of a.depth equal to about two-thirds its diam-
eter, for the purpose of receiving a bolt, G, equal in

- width, length, and the greatest depth. of the slot. *
. The stem’ B is also provided with a transverse slot,

- H, which intersects the longitudinal slot F near its
‘inner end, through which the door-bolt I passes, . in

| order that it may be Iocked to the stem by the boit

G- whenever a notch or slot, J, in the door-bolt I is

| brought in.the line of the slot ' and said bo]t G, as
~will be more fully described hereafter. . |
- The-outer portion of this stem B is of & greater di-

‘ameter than its inner part, and receives a series of in-

closing notched sleeves, which, in the example repre-
| sented, consists of four cylindrical echangeable sleeves,
@, b, ¢, and d, which fit, the one within the other; in

the manner-of a telescope, so that their inner ends

‘nular spaces or giooves, ¢, between each. cont guous -
-end, except the inner one; which fits against a shoul- "

| der; ¢, on the stem B, while theit front ends will pro-
Ject step-like in front of each- other, the inner one

having the greatest projection. -

|- The ﬂal'lﬂ:l_ﬂ.a.l'-.”'_ﬁpﬂﬁes or gl‘@ﬁves e are. fOI'I'll'Gd by -

medns of annular shoulders, 2, on the interior and

| mear the inner end of each sleeve, against which each

sleeve abuts, execept the inner ome, and 'an annular

| -Tim, 3, on-each end of the series of sleeves, as shown ';

in figs. 3, 4, 5, 8, and 9, of the drawing.

<+ Fhe inner portion of .the stem B.is .diminisijed:'in |

diameter, for the two-fold purpose of forming a shoul-

der, 4, thereon, against whicl the inner annular rim3

‘tain their connect
mutation-rings.

| of the inner sleeve d fits, and to receive a serew-nut,

K, by which to lock the series of sleeves against the

| shoulder ¢ of the stem B, so as to prevent them from.

having any longitudinal movement,tl and thereby main-
lon’with the combination and per-

~ The outer ends of the series of sleeves are notched,

so as to_form alternate projections or. teeth, 4; and

‘spaces; 5, of equal width and shape; and the combin- .
‘ation and permutation-rings 7, m, #, and o, are each

~provided with alternate projections or teeth, 6, and |
‘| 8paces, 7, which interlock with those of the series of

sleeves,: In order,. therefore, that.the combination-

¥ings may mateh witli their respective notched sleeves

‘each combination and
“1ve interlocking sleeve. .

~they are made so as to- fit one within and upon the
other, so that thie proj ections or teeth of each will in-
- terlock with those of equal diameter, for the purpose

of communicating the exact degree of movement of
permutation-ring to its respect-

~ The combination and permutation-rings I, m, n, and

. 0, oceupy positions outside of and against the door, -
_and as they are of unequal diameters, their projecting -




teeth fit within each ring, while their outer rims over-
lap and are supported upon and against each other;
and although they are separate and distinet from the
series of sleeves, they are, nevertheless, the means by
which the sleeves are operated to change tlie combin-
ation to lock and unlock the bolts. o

The outer or smallest permutation and combination-
ring, o, is fitted upon the stem B so as to be flush
with the end thereof, as shown in figs. 3, 4, and 9.

This end has a projection, L, of less diameter than
the stem, and is provided with a screw-thread, to re-
‘ceive the screw-cap C, which fits against the outer
end of the stem and the outer o of the series of rings,
and thus hold the latter in place upon the stem.
~Phis serew-cap C is provided with an oblong open-
ing, f, to receive the axial flat boit G of the eylindrical
stem: and when this bolt G is projected through the
slot J of tlie door-bolt I, to lock the door, its outer
end will be flush with the outer end of the serew-cap
O, as shown in figs. 2, 3, 4, and . |

The inner sleeve d is fitted upon the cylindrical
stem B, so that it will easily turn thereon, and in like
manner each sleeve is fitted upon the other, so as to
be readily turned.

The toothed portions of the combination and per-
mutation-rings are also fitted, so as to move freely,

the one within the other, and their projecting cireu- .

lar rows of teeth are of diameters corresponding to
the sleeves into the teeth of which they respectively
interlock. ,

The sleeves being secured npon the stem, so that
they cannot move thereon toward the front, are also
prevented from movinginward upon the stem by meaus
of the nut K, screwed upon said stem, so as to abut
against the inner end of the outer sleeve .

The inner end of each sleeve is provided with an
anunular rim, 3, each having a notel, g, of a size just
equal to the thickness of the locking bolt G, and the
annular openiugs % in the ends of the sleeves, formed
by the rims, are equal in diameter to that of the small-
est end of the stem, so as te allow the sleeves to be
fitted over and upon the stem, from -the rear end
thereof. - - |

Now, it will be seen that, as the depth of the slot I
in the greatest diameter of the stem B, is equal to
the width of the locking bolt (3, the latter must pass
through the notches ¢'in the rims 3 of the sleeves at
the smallest diameter of the stem, and thus eaclh
sleeve is locked with the bolt. |

The locking nut K is also notched, to allow the bolt
to pass through it, and, in order-that its notch 8 may
always be presented exactly to the bolf, and to pre-
vent it from changing its position, it is secured to the

stem when properly adjusted against the sleeves, by

a lock-screw, j, which serves to gauge such adjust-
ment. | . |

That part of the bolt G which projects beyond the
smallest diameter of the stem, is provided with a se-
ries of notches, 9, equal in width to the thickness of
the annular rims 3, and of equal number therewith,
for the purpose of receiving said rims to lock each
with the bolt, as it is obvious that when the rims 3 of
the sleeves are thus interlocked with the notches of
the bolt, thie latter cannot be withdrawn until all the

notches ¢ in the rims 3 are brought in line with the
bolt G. |

In order to prevent the stem from being turned.

with the door, I miake its inner end square, and fit
thereon a square lock-nut or collar, K, which is coun-

tersunk on the inner side of the door, and thus ren-

ders it impossible to turn the stem in either direction;

and to prevent the stem from being drawn out of the -

door its inner end is provided with a serew-thread, to
receive a nut, D, which, when screwed against -the
square collar B, renders it impossible to pull the stem
from its socket in the door. o |

107,775

The square collar E and the screw-nut D, therefore,
form a perfect security against either turning or with-
drawing the lock, when propetly secured in the door;
while the stem is prevented from being driven inward
through tlie door, by means of the nut K abutting

against a shoulder in the door, and also ‘by the door-
holf.

- The construction and arrangement of the several
parts of the lock having been described, it remains
now to describe and illustrate the method of locking
and unlocking the bolf or bolts. | -
The combination and perinutation-rings being fitted

within each other, so that their outer faces over-
lap and leave a portion of each exposed, for the pur-
pose of having cut thereon the letters of the alphabet
and figures, as shown in fig. 1, the whole number of
letters and figures of each ring being always equal to
and corresponding with the whole number and position
of the teeth and notches of each sleeve, and as these
may be increased or diminished in number, according
to the diameter of the sleeves or the size of the teeth,
notches, and letters, and as the sleeves and combina-
tion-rings may also be of a greater or less number, 1818
abvious that the number of changes of which they are
capable may be extended indefinitely, and become al-
most endless,

 The letters and figures of each combination-ring or
plate must be in exact line with the teeth and notches
of their respective rings, and the center of the teeth
or notches (either) of the sleeves must be exactly in
the center of the notches ¢ in the sleeves, in order o
produce the exact movement to bring the locking
notches ¢ in line with the bolt, according to the com-
bination of letters, figures, or both combined, upon
which the bolt is locked.

The letters and figures of each combination-1ing are
equally divided into positives and negatives alternate-
ly, so that one lalf (those of the positive) of the let-
ters and fignres only of each ring act in unison with
the sleeves and their notches g, to lock and unlock the
bolt, while the other half are so many blanks or blinds
to any person attempting to open the lock without the
proper combination, as they cannot bring the notches

g of the sleeve at no time in line with the bolt G.

In the example represented in the drawing, the af-

firmative letters commence with A on the inner and

third rings, and with B on the second and fourth rings;
hence, the letters B on these rings are negatives or
blinds, and also-the letter A on the second and fourth
rings, (the outer ring being the fourth of the series,)- -
while the figures 2 on the first-named two rings repre- -
sent the positives, and the figures 3 the negatives or
blinds on the second and fourth rings, and in this man-
ner they alternate with each other throughout the

Jetters and figures of each ring.

The bolts are locked and unlocked on any of the
four positive letters or figures, separately or combined, -
or upon any word which any four of the positive
letters will spe]l ; for example, it may be locked and
unlocked upon the letters: A, of the inner ring; B, of
the second ring; A, of the third ring; and B, of the
fourth: or outer ring; or with figures 2 on the inner;
3, on the second; 2, on the third; and 3, on the fourth
or outer ring; or with letters and figures combined,
such as 2, on the inner; B, on the second; A, on the
third; and 3, on the outer or fourth ring, when such
examples are set for that purpose. |

In cutting the letters and figures upon each con-
bination-ring, care must be taken to have each ex-

“actly in a line with the center of each tooth, or notch

of each ring, and the center of the locking notch g at
the rear end-of cach sleeve; and the positive letters
and figures are ascertained by this arrangement.

The lock, therefore, only locks and unlocks on the
positives, which bring the notches g of the sleeves all

in a line with each other, when on the word to which




s j;-ima,y he eaSily ta,keu out to U.IISCIEW the cap.:

i seculed ‘within the door parallel to the lock, and pro- |
feon o vided near its inner end. with cogged teetll, ¢, into -
sl Uavhich the cogged teeth r, formed on the inner ends
v of the door-bolts T x

e 113 13 set but S0 long as one of the natches g of any
g one of the sleeves is out of such line, the lock cannot-
L e opened because they will ‘be eu;her on negatn es,
e j}_,er not.on the proper combination. . .-

“In order to clrmge the cambmatmﬂ, 1!: is ‘onl y nec—'

5;;-1.2?,,;2{2::;5§.§ﬁ:5;=;?§-§?f;_;z?';f5f- B *.-;?;j,--“essa,ry to unscrew the’ Guter cap C, so as to allow the
A --?é"-"_;gcombmatmnqlng or rings to be mthdmwn sufficiently- |
©i0 . to permit the teetl: 6 thereof to be separated from
ceteds o and to pass tht}ae, 4, of the sleeve
v the-distance of one notch, or- any number of notches,
= and be again interlocked, and 'the combination rmy |
. be thus changed. by shlftm g: cme ring only, or 'ﬂl mmy
I A '_I;_;E.._be changed in like manner..

cefoes 0 When the desired changes of thn, combma,tmn-nngs {
:;:a.{are made the cap Cis again screwed on, and the open- |
i ing f therem brought OppOSIte that of the stem- B, and
L held indsuch position by a locking screw, k, passed
Ceinloo o through said cap into the end ‘of the stem, .-.md wlnch |

The door-bolt I, as tias already been descnbed has

ST 3 transxferse slot, J Whlch when br ought OpI)OSIte the
dioo o0 slot Blin ‘the stem allows the locking bolt G of said -
G stem-to be pl‘ﬂjected into ‘the noteh J of the door- |
it bolb I and -thus’ lock-the two bolts and the stem to-
S -*';"gether as shown i in ﬁgfs 2-and 3 of the draiing. -

The: ﬂoor—bolt or bolts areoperated by a c~'=pmdle 'M '

atch 50 that'the turning of tlie

o f?_spmdle M will throw: or Wlthdraw the -bolt or bolts,
i which, being a,rranged on opposite sides (}f the spmdle :

e ;u]mrts of their ‘parallel movement..- .
s The throw of the bolt is limited by the recess in the-_

'.?,;.-door or ,]d,mb ag.-.unst which the end.of the bolt a,buts,

~in order to bring its ldcking slot J always opposite

G+ thaty in the stems or this may. -be aceomplished by

N "‘-"'--'-'shouldels s on the symdle, which serve also as a lock

-f--";'i';"‘.'._'I}IGSSIH“‘ th& 100kmg bo]t Gr in: Wllen throwmrr tlle |
e dmr“bﬂlt‘-‘ |

The’ lnnel EHdb of the’ bults are. guuled between

"jfl_'.-f.;_-tt} the: spmdle, to prevent it-from Deing d1 a,wn out of
-_;lts bea,ungs or dmen inside of the door. ~

s < The front end of this:spindle also has a shouldel on .
Lot T o ib to prevent it from  being drawn out, and its end is
O FERRN fﬂush with the face of the door.
e reeeive a wrench or key,: N b} whicli to turn if, to -
LT opuate the bolt ‘or bolts; or it may be pr ovlded wnth |
5.5: @ knob. or handle of fmy descl lpthlL RS |
v - Twoy foury or - more bolts' may be armn#ed 50 as. tO '_'_

It 1s- 'ﬂso lmtched to

be operated by one and the same spindle, and two or
% R ‘more door-bolts may bé:arran ged S0 as to be ]ocked
W ith tlie locking bolt of the gromfed stem, |

By this anangement of a-toothed operatin ;1; st- |

o :;;dle, M, the bolts may be placed at any suitable an frle.
WIthout interfering with the’ operatmn of the lock. -

oo A small milled . head-seréw, 0, is ser ewed into the |
Shears Onter end of the lockm g bolt G ‘when it is desu ed to]

, 80 as to be turned

109,77

dtaw 11: out of the 1a,ntre of the dom balt I When an-
-locked. | SR
For convemen{:e this qclew O i3 kept with the
| wrench N, being sclewed in one end of its handle, as =
shown in. ﬁfr 11, and may be carried in the pocket 01 B
keptin any convenient place for use.
The end of the door-bolt or bolts I T, ma,y be p:o--"'__..'_ o
| .:wd(.,d with a vertical bar, so as to form a T, to fitinto™ |
recesses both in the dom and jamb, so as to perfectly =
close the joint of the door by halving the bar within

the door and Janlb and -in this way the. joint may be. i

| protected from the entrance of either tool ov powder o
| jby the bolt itself. | S
~ Every part of the lock may be pub on and taken R
from the door with - great facility, and all the parts -
separ ated and put-together at once, without the slight-
est-injury to the door or lock ; fm when the door is
unlocked, the removal of the. 11111e1 serew-nut will al-- ..~
| low thie stem B and all its parts to be drawn out. B

The lock ean be used-for a trunk, in which case the

'lockmg bolt G must have a horizontal slot, to receive
arms made with -the hasp, to interlock’ with said slot.
‘Instead ot the negatives or blinds being indicated
by letters :md ﬁwures, they may be mdlmted by spaces -
only. | |

Having dE'bCl 1bed my 1m entlon, |
I cla,un-—- o

1 The axial locking bolt @G, *manfred wn:hln the =

fixed stem B, so as to “be wwhdlawn parttally or en- -

- tirely theleﬁom through the screw-cap O, when re-

leased from the sleeves to unlock the: door—boltq sub- |

-st‘mtmlly as described.’

2. The fixed stem B, secured mthm the doo: 50 ¢ as

to prevent it from. turmng therein, by means . of the

angular collar I, secared upon the inner angularend =~

of the stem B, and within a recess in the door, by -

meéans of the 111113 D, substantially as herein deser ibed.
3. The ﬁpemtmg cogged spmdle M, ecoustructed

{-with shoulders s 8, in such manner:as to embrace the

=cogged ends of the door-bolts I 1, and thus prevent
said spindle from being forced either in or out of the

~door, and also fo form guules to said bD]t‘i as hel ein

dLSGI 1bed

4. Ina pm mut&tmn-lﬁclc the cambm&tmu ELI](] ar-
1a,nfrement of the fixed stem. B, the axial bolt G, . -
‘the nal}ched and toothed sleeves @ b ¢ d, the tﬁothede .
permutation-rings I m » o, having poswwe and neg- .-
-ative letters: and ﬁﬂ'ures arranged in divisions, the'
| serew-caps O D and collar E, the transverse slot H,
with the door-bolts T 1, llfwmﬂ' a-slot, J, and thel
cogged spindle M, by whicli the door- bolts are. oper-
‘ated, the several parts being constructed, arranged,

&nd oper&tmw substantially as herein described. -
In testlmony whereof' L h'me hereunto set my h:md
| WM N HALL
W1tnesses -
T, H. UPPERMAE -
A E ‘H. J OH‘Q"SO\"' |
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