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Patent @ffice,

WILLIAM N. HALL, OF SPRINGFIELD, TEXAS.

* Letters Patent Ko. 167,775, dated September 27, 1870,

- T'o all whom it may concern; - . :

Be it:known that I, WiLrzam N, Haxw, of Spring-
field, in.the county of Limestone and State
haye invented certain new and useful Tmprovements
in_Combination and’ Permutation-Locks;. and I. do
hereby declare that the following is a full, clear; and
exact: description thereof, which  will- enable those
- skilled in the art to make and ‘use the same, refer-

. same, which makes. parb of ‘this specifieation, and in
which— - R S !

door, showing the application: thereto. of a lock- em-
. bracing my improvements, and thie end of ‘the spindle
by which the bolts are actuated;" ‘ ‘ .
B Figure?represents a horizontal section. through a
i :portion of -a door, showing the lock, and the spindle
- for actuating the bolts, in elevation; .~ Co
. Tiguare 3 represents a vertical section through the
- Jock, the locking bolt being in the position it oceupies
~‘when'tlie door-bolt is thrown and locked -
. Figure 4 represents s siinilar section, showing. the

slocked; ‘ R ‘ .
7. Figure 5 represents a hovizontal section of the lock;
showing the locking bolt withdrawny -
: i llE‘igul‘e 6 represents a side elévation of the locking
~bolt; . ; e SRR
.- Figure 7 represents a'side view of the ‘stationary
“slotted stein, separated from the operating parts;
~Figure 8 represents an: elevation of the inner
- notched sleeve and its-combination and permutation=
Locaps ‘ CoemE e
. Figure 9 represents an elevation of the nest of the
- notelied sleeves; detached from their ‘stem. op spindle;;

“

.. Figure 10 represents a.sestion. of the combination
o and permutation-rings put together; and -
o+ Higure 11 represents a view of the handle or wrench
i~ by which the spindle is rotated to throw or withdraw
= the bolts. L R L
- In the accompanying drawing—
-~ A-designates-a portion of the door of a safe or vault,
- to Bhiow the application of my improved lock and bolt
.- ot boltsthereto. fe RERERE :
. The lock: consists of aistem, B, securéd within' a
- “horizontil opening made in the door, and is of a length
sufficient:to project beyond the inner and outer sides

i thereof, , , .

It-is: clamped by means of caps C and D, serewed

_ upon its ends—the outer one, U; against the combina-
tion: and - permutation-rings, and the ‘inner .one, . D,

“against a' lock-nut, E, the purpose of which will. be

‘hereafter deseribed. -~ s ‘ )

- This stem B is-provided with.aflongitudinal groove

of Texas,.

- ence being. had to the accompanying drawing of the’

~Figure 1 tepresents an ‘elevation of. a'portion of a

locking bolt partially withdrawn and the door-bolt un- .

IMPROVEMENT IN PERMUTATIQN-LOCKS. ‘
! Phe Schedule r’efeﬁgd_ “to in thése Lietters Patent and making part of the same.

. 3

“end, to limit, the inward movenmient of the stem-bolt,
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 locked to the stem by the bois

G- whenever a notch - or slot, J, in the door-bolt I is
brought in. the line of the slot I and said bolé G, as
will be' more fully described hereafter. '

The-outer portion of this stem B is of a greater di-
ameter than its inner part, and receives a series of in-
closing notched sléeves, which, in the example repre-
sented, consists of four cylindrical ehangeable sleeves,
4, b, ¢, and d, which fit, the one within the other; in
the manner of a telescope, so that their inner ends
will extend the one beyond the other, and leave an-
nular spaces or giooves, ¢, between each. contiguous
end, except the inner one; which fits against a shoul-
der, 4, on the stem B, while theit front ends will pro-
ject step-like in' front of each- other, the inner one
having tlie greatest.projection. ' ,

~‘The-annular ‘spaces or grooves e are forined by
means of annular shoulders, 2, on ‘the interior and
near the inner end of each sleeve, against which each
sleeve abuts, except the inner one, and 'an annular ‘
rim, 3, on each end of the series of sleeves, as shown
in figs. 8, 4, 5, 8, and 9, of the drawing. -

The inner portion of -the’ stem B.is diminisiied in
diameter, for the two-fold purpose of forming a shoul-
der, 4;.thereon, against whicl the insier annular rim 3
of the inner sleeve d fits, and to receive a serew-put,
K, by which to lock the series of sleeves against the
shoulder ¢ of the stem B, 50 as to prevent them from.
having any longitudinal movement, and thereby main-
tain their connection’with the combination and per- »
mutation-rings. : -

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
‘spaces, 7, which interlock with those of the series of
sleeves,- In order,. therefore, thatthie combination-
¥ings miay mateh witli their respective notched sleeves
théy are made so as to- fit one within and upon the
othier, so that thie projections or teeth of each will in-
terlock with those of equal diameter, for the purpose
of communicating the exact degree of movement of
each combination and permutation-ring to its respect-
ive interlocking sleeve. . :

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

. 0, oceupy positions outside of and against the door,”

-or'slot, I, open at its front end and closed'at its inner

and as they are of unequal diameters, their Dprojecting




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 the combin-
ation to lock and unlock the bolts.

The outer or smallest. permutation and combination-
1ing, o, is fitted upon .the'stem B so as to be flush
with the end thereof, as shown in figs. 3, 4, and 5.

This end has a projection, L, of less diameter than
the stem, and is provided with a serew-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.

This screw-cap O is provided with an oblong open-
ing, £, to receive the axial flat boit G of the cylindrical
stem ; and when this bolt G is projected through the
slot J of the door-bolt I, to lock the door, its outer
end will be flush with the outer end of the serew-cap
0, as shown in figs. 2, 3, 4, and 5. o

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 portiens of the combination and per-
mutation-rings are also fitted, so as to move freely,
the one within the other, and their projecting circu-
lar rows of teeth are of diameters corresponding to
thie sleeves into the teeth of which they respectively
interlock.

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

The inner end of each sleeve is provided with an
annular 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 to allow the sleeves to be
fitted over and upon the stem, from the rvear end
thereof. ’ ) :

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

Tlie 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 Dbolf, and to pre-
vent it from changing its position, it is secured to the

stem when properly adjusted against the sleeves, by

a lock-serew, 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 notehes, 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 interlockéd with the notches of
the bolt, tlie 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 sérew-thread, to
receive a nut, D, which, when screwed against -the
square collar E, renders it impossible to puil the stem
from its socket in the door.

107,775
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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
%glainst a shoulder in the door, and also by the door-

olt. .

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 bolt or bolts. '

The combination and permutation-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, it is
abvious that the namber of changes of which they are
capable may be extended indefinitely, and become al-
nost 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 g in the sleeves, in order to
produce the exact ‘movement fo bring’ the locking
notches ¢ in line with the bolt, according to the com-
Dbinasion of letters, figures, or both combined, upon
which the bolt is locked.

The letters and figures of each combination-ring are
equally divided into positives.and negatives alternate-
ly, so that one half (those of the positive) of the Jet-
ters and figures only of each ring act in ubison 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 vings, 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
+hird; and 3, on the outer or fourth ring, when such
examples are set for. that purpose.

In cutting the letters and figures upon each comn-
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 each sleeve; and the positive letters
and figures are ascertained by this arrangement.

The lock, therefore, ouly locks and unlocks on the
positives, which bring the notches g of the sleeves all
in a line with eacl other, when on the word to which




it-is set; but, so long as-oné of the notches g of any

one of the sleeves is out of such line, the lock cannot-

be-opened, because they: will ‘be. either on negatn s,
*or not.on the proper:combination. :

In order-to change: the: combination, it is only nec-
‘essary to unscrew the enter eap O, so as to allow the

combination-ring or rings-to be thhdmwn sufficiently-

~to permit- the teetli. 6 .thereof to be Separated from
. and to pass those, 4; of the sleeve, so as o be turned
" the distance of one notch, or-any number of notches,
and be ‘agaii interlocked, and ' the combination may
be thus changed.by. shlftmg one ring only, or all. may
be changed in like manner.

‘When tlie desired changes of the combmatlon-lmgs
are made, the cap Cis again screwed on, and the open-
ing ftherein brought opposite that of the stem B, and

held ‘in such: position by a"locking screyw, %, passed :

.through: said cap into the end of the stem, and which
may be easily taken out to. unscrew-the cap.

The door-bolt I, as las alréady been deseribed, has
a transverse slot, J swhich;, when brought opp051te the
slot-Flin the stem, allows the locking bolt- G of said

-stem-to- be’ projected into ‘the notch J of the door- |

-bolt I, and -thus lock:-the two. bolts and the stem to-
‘ gether, as shewn in ﬁgs 2-and 3 of the draiving.

The door-bolt or bolts are: operated by a qpmdle, M,
secured within the door parallel to the lock, and pro-
vided near its inner end with cogged teeth, g, into

“which the cogged teethr, formed on the inner ends

~of the door-bolts T T :mateh; so that'the turning of tlie

spindle M will throw or wwhdraw thie -bolt or boits,

which, being arranged on opposite sides of the spmdle,
admits of their ‘parallel movement., -

The throw of the bolt is limited by the recess in the

* door or jamb, against which the ¢nd.of the bolt abuts,

“oin order to brmg its 1dcking slot J always opposite

that' in the stems- or this niay.-be accomplished by
- ‘pressing “the- Iockmg bolt. ‘G in when throwmo' the
door-bolts. :

The inner ends of the’ bolts are guided between
shoulders s on the spindle; which serve also as a lock
to the spindle, to- prevent it'from’ being drawn ont of
-ite bearings, ‘or driven inside of‘the door. =
“ The front epd of thisspindle also has a shouldér on
it to prevent it from being drawn out, and its end is
flush with the face of the door. It is- also ndtehed, to
receive a wrench or key, "Ny by which to furn if, to
operate the bolt or bolts; ot it may be provided ’\Vlt}h
4 knob. or handle of any. descuptlon. :

“T'wo, four, or more bolts may be artanged so as to’

-be operated by one and tlie same spmdle, and two or
- ‘more door-bolts ‘may be- arranged 5o as to be locked
- with the locking bolt of the grooved stem.
‘By this arrangemient of a toothed operating. spin-
~dle, M; the bolts may be placed at any suitable angle
\Vlthout interfering with the operation of the lock.

A small milled head:serevw,: 0, is serewed into. the |

outer end of the lockmg bolt G, ’\when it id' desired to
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draw it out of the range of' the door-bolt T, When au-
locked.

For convenience, this serew O is kept with the
wrench N, being serewed in one end of its handle, as
shown in ﬁn' 11, and may be carried in the pocket, or
keptin any convemeut place for use.

The end of ‘the door-bolt or bolts I I', may be pro-
vided with a vertical bar, so as to form a T, to fitinto
regesses both in the door and jamb, so ds to perfectly
close the joint of the door by halving the bar within
the door and jamb, and in this way the Jjoint may be.
protected from the entrance of either tool or powder
by the bolt itself.

Every part of the lock may be put on and taken
from the door with .great facility, and all the parts
separated and pubtogether at once, without the slight-

‘est injury to-the door or lock; for, when the door is

unlocked the removal - of fhe mne1 serew-nat will al-

low the stem B and all its parts to be drawn out.

The lock can be used-for a trunk, in which case the
locking bolt G- must have a horizontal slot, to receive
arms made with-the hasp, to interlock’ Wlth said slot.

Instead of the negatives or blinds being indicated
by letters and ﬁrrures, they may be indicated by spaces
only.

Having described my-invention,

I claim—

. The axial locking bolt, G, auanwed within the
ﬁxed stem B, so as to be Wlthdlawn parblally or en-

- tirely theleﬁom, through the serew-cap ¢, when re-

leased from the sleeves to unlock the door—bolti, sub-
stantially as described.

2. The fixed stem B, secured within the door, 0 as
to prevent if from turmng therein, by means: of the
angular collar E; secured upon the inner angular end |
of the -stem B, and within a recess in the door, by
means of the nut D, substantially as herein descr 1bed

3. The opemtmg cogged spindle. M, ‘constructed

'Wltl] shoulders s s, in such manner'as to embrace the

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

door, and also to form guides to said bolts, as herein

described.
4. In a permutation-lock, the combination and ar-
rangement of the fixed stem. B, the axial bolt G,

‘the nobched and toothed sleeves @b ¢ d, the toothed-
: _permuta,txon-nngs I m n 0, having pOSIblVB and neg-

ative- letters: and figures arranged in divisions, the
serew-caps C. D and collar B, the transy erse slot H,
with the door-bolts T I’; lnvmw a-slot, J, and the
cogged spindle M, by wluch the door-bolts are oper-
ated, the several parts being constructed, arranged,
and opemtmw substantially as herein descubed
In testimony whereof I'have hereunto set my hand.
WM. N. HALL.
“Witnesses: : ‘ :
-, H UPPERMAN ‘
A. E. H. Jorxsox.




