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IMPROVEMENT IN PERMUTATION-LOCRS.

Tt Schebale Tateend by i fhes Rettrs Patent and making part of fhe same, |

TO ALL WHOM IT MAY CONCERN : |
. Be it known that I, Linus YALE, Jr., of Shelburne Falls, Franklin county, and State of Massachusetts,
~ have invented certain new and usefal Improvements in Locks for Safe, Yault, and other Doors; and I do hereby |
declare that the following is a full, clear, and exact description thereof, reference being had to the accc:iflpanying .
drawings, making part of this specification, in which— | | T
Figure 1 is a-front elevation of my improved lock, _. o |
Figure 2, a back elevation, with the back plate and one of the tumbler-cases removed, the better to exhibit
the other working parts. | | T - | . -
- Figure 3, a partial elevation and vertical seotion threugh the centre. -
Figure 4, a Plan of one of the tumbler-cages and tumblers. |
Figure 5, a horizontal section through one of the tumblers, |
- Figure 6, a side view of one.of the racks and spring .
Figure 7, a face view of the hub ¢/, o
'Figure 8, a vertical section of the same.
Figure 9, a vertical section of the separate lock.
~ Figure 10, a herizontal section thereof; and - . 3
Figure 11, a face view of the key of this separate lock.
The same letters Indicate like parts in all the figures.
In the accompanying drawingg— - o o | N
@ represents. the lock-case, secured to a door, & portion of which only is represented. | .
It is very important, in securing a dial-lock to the door, to have the shaft or spindle, by which the tumblers
are set, to work freely. If the case is strained or bent in fastening it, by reason of the case not having a fair
bearing against the door, the works are liable to bind, instead of working freely, and, as such locks are used.on
safes, and are necessarily of considerable weight, and the fastening-screws cannot be ftted very sceurately, in
transportation the lock settles down, and ‘thereby binds the shaft or spindle. - All these and btheridiﬁié:ulties,,_
not necessary to enumerate, I'have avoided by a new method of applying the lock-case to the door.” % -
I employ two cylindrical pins &2, which are accurately fitted to holes in the lock-plate. After ascertaining
~ the required position of the lock, these pins, which I term steady-pins, are firmly seéuz_'ed in the door, and the -
lock slipped on to them. These pins, therefore, not only prevent the lock from ‘settling down or moving later.
ally on the door, but afford the means of replacing the lock in the same position, when taken off for any noedful-
purpose. e e P T
- It is also important that the lock-case should have a fair bearing against the face of the door, or else, whei ‘:
the fastening-screws are driven home, the case will be strained, and the shaft or spindle forced out of line, either
or all of which will impede the working of  the lock. To avoid this, I employ four *b:éarin'giscrews ¢cec one
near each corner of the case, and tapped in and passing through the plate of the lock. After the lock-case-has
been put on the steady-pins, and against the door, and the shaft or spindle put in place, these bearing-screws
- are turned until they all bear against the door, and bring the lock in such relation to the door that the shaft or
spindle will work freely. The lock is then secured to the door by the four fastening-screws d d dd.
The lock, as before Stated, belongs to the class known as d__f_al-_locks, in which the tumblerg arg set by turn- -
ing a shaft or spindle by a dial, to a given combination, and, after.the tumblers have- been Isét,;-.'throyfing the -
,bolt by the. turning of the same. shaft or spindle; and one of thefeatures of my present . invention consists in
~ combining, with one lock-bolt, two sets of independent t"ﬁmblfers;—ﬁfa_“:'iﬂj_;he'ir appendages, and:-two knobs, each of
which sets one set of tumblers, and, when they are properly set, #¢fs on the bolt, so that the bolt can be locked
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by both, and may be opened by either.  ‘In thig Way, notwi’{'hs"t'a_édfr‘il’g the bolt has -been locked byltﬁé sets of
tumblers, each set under a different combination, if the comBination of one set should be forgotten, it can be .
unlocked by the other knob-and its set ¢f tumblers,. .. | S - S




| For tha la.st-named purpose, the bolt e, mounted in the lock-case, a8 represanted or in any ol:her smtable
'-j.msnnar, go as to slide therein properly, catries o cogged ‘pinion, f, which is freq to, turn on s fulcrum-pin, g.
i /There’are two cogged racks % %, one above and the other. below this pinion, and connected with the Tock-frame
by fulcrum-pms {, at their rear ends, so that they ean; ‘b thrown in and out of gear. with the pinion f. - As.these

* racks are on. npposﬂ:e stdes of the axis of the pinion, when they are both in’ gear, it will be obvious that the bolt

'cannat be moved, and that to-admit of throwing the bolt, one or both of the sai racks must be thrown out of gear.
- As both locks are alike, the description of one will suffice for both. T |
- The ra,ck k carriess fence, 7, which, when 1he tumblers are properly set, will enter the alots of the tumhlers,_’

:' and permlt the ra.ck to be thirown out of’ gear by the tensmn of & sprmg, k, conneeted with the rack, t.nd which
" bears against the side of the lock-case, but; 80 lonig as. the tumblers are dlsconcerted the penphery of soma or

all-of the tumblers will keep the raak in gear with the pinion. o
.. Sofar as regards the combitation of the two kaobs and. two series of tumhlers 'mth the bolt, the fences
| -mght. be rlgldly..fconnecterl with and ‘made- pnwa&tht ragkhhut, as the tension ‘of the spring tends constantly
: to bear thefence. against the tumblers, tha.i it 'may-enter. the slots;’ when: pmperly et to dlsen»gnge the rack from
the pinion on the bolt, this nught afford the mea.nm[;ptckfgpg the lock by mrefully tnrmng aﬂd faclmg when tha
| alot. of each tumbler in turn is bmught opponta to the fence. - -
© "o prevent this; I have invented s new mode of tppIieatlon of a miode ef opernuon descnbed in and securéed
by Lctters Patent of the Umted Statga 5rant’ed to ma, md b.ea.rmg date thre 14th day of May, 1361, and, k.qown.
'f,_.}'as nh’e J:sconcerter
o ‘That portion of the fcnce which 'bears agﬁinlt the tnmblers is. the contmuatmn of & nprlng, & sttm‘hed to &
_-;f___'_lever, #n, Toymed m_;h n prnjectln# arm, 7, which extmda oxer and in cuntact with - the fence, except’ when the
" disconcerting action takes, place:, ‘This lever m turns on the same fulerum-pin as- the rack, and is formed withe
‘sleeve Journal fitted to turn .ifi the rack, aod the lever and. rack are cornnected: by s spring, o, ;epresmted by
_dotted lines in fig. 2, md bjr ‘fall lines in the section, fig. 6, and the. sprmg k, befm;e described; for disengagiag
the rack from the pm;on, is ‘attached to this fence-lever m.  The spring'o and its connections with the lever
.- ,-_a.nd rack are’ such as to allow the fence-lever-to have a slight play 1udependently of ‘the rack, but not enpngh
“to allow the fence to be carried into the slots of the tumblers without throwing the rack out of gear.
:' ~_The spring-bar i of that portion of the fence whrch bears against the tumblers is provided with a jpm, Dy
‘”shown by dotted lines in fig. 2, which passes throngh a hole i in the fencﬁ-lever, and bears on the surface ¢ of the
-raek 86 that when any force is applied to the fence-lever to move it away from the tumblers and- towards the.
rack, the pin p of the spring of the fence being in contact. mth the rack, pre*mntl the fence from follomng the
* Tever, so-that the lever # can be vibrated, to a. certain extent, without moving that port:on ‘of the fence which acts
: "bn the tumblers. The fence-lever, opposite to the fende, is provided with a shghtly-eccentnc roller or wheel, 7,
" and on the spmdle of the kiob, which retates- the tumblers to be presantly described, theve is a wheel, s, which,
"-'-when the splndle is in position to act on the tuiblers, bears and rolls on the periphery of this accenmc-roller rs
| and, as the wheel 8 on the’ splndle, and the roller r on the lever of the fence, are of different dmmetaru, and the -
" roller is slightly eccentric, it follows that the turning of the kncb will allghﬂy vlbra.te tha fance-lever, but withoat
lmov:nﬂ that portion of the fence which bears on the tumblers. . - |
- As will be, presently described, the bolt is thrown by a spur on the same sha,ft 01: p:udle__ by whig_h t.he
tumblels are set; thﬂ said spur acting directly n.gmnat the bolt. - L
o nBy applymrr to-the knob a micrometer, that s, an matrument Whlch multlphes motwn, the shghtest varia-
tion inthe position of whatever prevents. the bolt from being thrown back can be ascortained:
I the arran genent above doscribed, the rack is what prevents the. bolt from being thrown back, and as the
__ cog_s are necessauly bevelled, if the rack be l.:fted in the slightest degree, it will permit the bolt'to be forced .
- baek, n.nd although toa very slight exteht, st:ll to a suﬁcwnt extent to be indicated by an, mstrument %hlch_':
_multlphes such maotion several thousand times. .~ - . | S . |
- Now, as there is & spring or: yielding medinm between ‘the rack ‘and the' fence, and this spring or elastw -
mcdmm keeps the rack-teeth in the cogs. of the pinion, and the fence nearly in contact with the per:phery of
é th& tumblels, the pos:tion of the rack canuot o varied by any slight change-in, the position of the fence due to
" any slight. variation either in the: dmmater or ﬂenbllzty of the tumhlers, and hence no chnnge uf pomtlon of the |
~'"’.""}bolt can be indicated by thie micrometsr: - - g :
c a7 Tis well known that, 'mth the. utmaﬁﬁﬂttll, st the tumblers of o !umes cannot b‘e mada praclsely altke they |
'_mll mmutely vary eithet in diawptar or elmhmtty, and by. the npphaatmn of . the micrometer to the knob, this
iery slight difference m:glﬂ: be measured by graduslly turning ‘the tumblers in succession, and measuring. with
‘it;- and thus asgertain ﬂ'heﬁ the several tumblers ave brought to the required -positign to receive ‘the fence and
Ilpermnt. the‘%olt to be thmwn, but tl}nugﬂrul gmnud by the above-descrlbed arrangemant of- the eccantnc'
. _?"miler on the lever of ¢hs fence, snd tﬁa ﬁbnnemm of ‘the fence with this lever by a sprmg, wh:ch mll ha.w the
- affect of completely baﬂfﬁ&g every &m;qpt to mamrea ahy veristion in the tumblera _ | ¥
/.. The tumblers ¢ ate ‘vircular &kks, thﬂ—turn freely-but aacumtely on a cylindrieal stem, w, pro;actmg
mumds from the head ¢f - a oylindrical case, v, which 8 ﬁttad_to ind inserted in a tubylar. projection, w, from
“Yhie inner face of the lﬁa@p’me, and cﬂnn&ntrw mth the knob, sa- tharthe axes of tha tumbler& shall be'in lme
mth the.axis, of ‘the spmtﬂ‘& | | |
The nuwmber of tnmh‘lers why vnry at the pleasurs of the’ cfonsirucwr, sud | 13 tha aecompanymg drawmgs
fnur are rapresented for ‘snch lﬂc’k “The ummtmgof the tumblers e rnmﬁnbla case. is for the jpuypose. of
giving ready access & ﬂlm shangs Ehe.coutbination, and no claim is mtendad to be made thereto, but it will

) -H-l.l“—n :

bo obvipus that, if inserted w"ﬂrﬁmj ong could readily. tnke ougthe case with the tumblers, an enl-mmﬂed__
PWNH: ﬁﬂdmg the dﬂﬁ!‘ dpen; agin h&lmm—hoﬂﬁ. mght readilx ttka mr& the tumble*s ami fiote tha combma-' |
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tion, and thereby acquire the means of unlocking the door. = To prevent this I have combined with the removable
tumbler-case a means of readily locking the tumbler-case in the tubular projection w of the lock-plate,.so that-
it cannot be removed except by violence, or by picking the lock used for that purpose, neither of which expe-
dients could be resorted to in business-hours. o | o | | |
A noteh is formed in the outer periphery of the tumbler-case*to receive the end of a spring-latch rod, .
This rod is cylindrical, with a square end, and is oblique, so that its square end will present an oblique sutface,
so that, in pushing in the tumbler-case, the latch-rod will be forced out and spring back to lock the case as soon
as the notch is brought to the right place, and this will also insure the right position of the tumbler-case. This
Jatch-rod slides in a hole, #, (see dotted lines in fig. 2,) and is provided with a helical spring, ‘the tension of
o - which tends constantly to force it into place. Near the other end it is formed with a noteh or 1sh011'1der, a',
which can be acted upon by an arm, 8., from the rear end of s shaft, ¢!, fitted to turn in a case, d!, attached to
the lock-frame. This shaft d' is formed with a longitudinal slit, ¢, to:receive a small flat key, 17, (see fig. 11,)
one edge of which is formed to act upon a series of tumblers, g’, which slide radially in holes in the said shaft,
and which, in the normal position, corresponds with other holes in the case d’, provided with correspondinyg
tumblers, A/, adapted to slide therein, and provided with springs, which tend to force them into the holes of the
cylinder, and when extending into such holes completely lock the shaft, 50 that it cannot be turned to unlock
the tumbler-case. - | - | - o
When the key f is inserted, its form is such as to slide the two setsof tumblers g’ and %/, so that the shaft
can be turned by the key to draw out the latch-rod ¥ to liberate the tumbler-gase ». The tumbler-case v and
the tubular projection w have mortises through their peripheries to allow the fence j to reach the peripheries
of the tumblers, and to enter the slots in them when in position for throwing the bolt of the lock.
 Each series of tumblers is operated by a knob, ¢/; formed with a large flanch, on which one hundred divig-
lons are marked, and this is surrounded by a ring, 7/, secured .to the outer face of the door, with a mark or
pointer at &’ as the starting-point from which the knob is to be turned to work out the required combination for
locking and unlocking the bolt. This knob is cast hollow, of a cylindrical form inside, and tapped to receive
thé part I’ of the spindle, which is threaded along so much of its length as to adapt the spindle to doors of various
thicknesses. - | - , e - ~
- The thréaded part of the spindle and the tubular part of the knob are grooved longitudinally to receive a
- key, m’, which is driven in after the knob has been screwed on to the spindle to the required distance to suit
the thickness of the door to which the lock is to be applied, and which acts as a feather.
~ The portion ¥ of the spindle which is connected directly with the knob, is made of cast -iron, or other
metal or composition of less strength than steel, of which the other portion of the spindle is made, and the
steel portion is connected therewith by a short stem tapped into it, as at n’. The object is to make the part of
the spindle which is connected directly with the knob, and which can be got hold of if the knob should be
removed, so much weaker than the steel portion, that if any violent force be applied, it will break off from the
portion which is in connection with the inside of the lock. : And to this end I prefer to make the weak portion
hollow, as represented.. | | | | | |
The portion o’ of this spindle is made of hardened steel, so that it cannot be drilled to get access to the
inside of the lock, and it has been found that the hardening renders it brittle and lia,ble'*to break at the junction
of the journal portion, which is fitted to turn in the lock-plate, and the -enlarged portion which is outside the.
“lock, and which is so enlarged to resist any attempt by violence to forde it into the lock. The liability of
- breaking I prevent by rounding off the metal at the junction of the two parts, as at p/, instead of making a
sharp angle, as heretofore. | | |
The inner end of the spindle is reduced in diameter, and tapped to receive a hub, ¢/, of the wheel s, before
described, which, when in place, is prevented from turning by a screw, »/, which feathers the spindle. On the
end of this hub nearest the lock-plate, is formed the wheel ¢, before referred to, which rolls on the eccentric-
wheel 7 of the fence-lever, One-half of the thickness of this wheel has the periphery concentrie, and the other
| half of the thickness has half the circumference concentric, 'a,nd. the other half, s, eccentric or cam-like, The
spindle has an end-play equal to about half the thickness of this wheel, so that when the knob is pushed against
- the door, the-eccentric-roller 7 of the fence-lever will ride on the concentrie part of the wheel s for the purpose
already described, and when the knob is drawn out to the extent of the play of the spindle, the roller » will then
act on the eccentric part s, so that when the eccentric or cam-like portion s’ passes over the eccentric-roller 7,
it will permit the fence-lever, and the rack connected therewith, to be thrown up by its spring to liberate the
lock-bolt. . '
On that face of the wheel s nearest the lock-plate there'is a projecting spur, ¢/, which acts on the lock-
bolt to throw it in or out, when the eccentric or cam-like portion of the wheel permits the rack to be disengaged
from the pinion on the lock-bolt. | B ' o | |
~ There is'a concentric hole, %/, in the inner end of thé spindle, to receive the end of the arbor u, before
described, on which the tumblers rotate, so that the axes of the tumblers and of the spindle shall always he in
line, whatever freedom of play may be given to the spindle. | | |
The tumblers are rotated by a spur, ¢/, which projects from the mner face of the hub ¢’ on the spindle,
and the projection of this spur is such that, when the spindle is drawn out by the knob in the position for
throwing thedock-bolt, it (the spur) shall clear the tumblers, and only engage them when the spindle is pushed
in, and, as in some instances, the spur might be.in line with that portion of the tumbler on which it is required
to act when rotated; in pushing in the spindle, the spur in sach instances would come in conflict with such
part of the tumbler and do injury. To prevent this, the spur »” is a rod fitted to slide in a hole through the
hub, and parallel with the axis of the spindle, and a spring, w’, is attached to the hub, and bears. against the
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end of the spur to rk}eep it in the required position, but so that it shall permit the spur to yield,whenf broug'ht
into ‘contact with the tumbler, and to force it out again so soon as, by the rotation, it clears that part of the
tumbler on .which it is required to act. = L o | | | ]
The first tumbler in the series nearest the hub of the spindle is the one which 1s t’urne& and set by the
furning of the knob. In that face of it which 1s nearest the spindle it is formed with an annular recess, 2/, and
on its hub is mounted what I term a fly, 3/, (see figs. 3 and 4,) which is frec to vibrate to the extent limited by .
the space between two stops 2’ on the face of the tumbler. The tumbler is turrned in either direction, by the

spur:o’ on the hub of the spindle, when ro't-a,t__ed, acting against the fly either on onc side or the other, according
to the direction in which the knob is rotated. ' | - :

The breadth of the fly, the limit of its range of vibration on the tumbler, and the thickness of the spur v’
on-the hub of the spindle, must be such, as represented, so that in whichever direction the knob may be' rotated,
starting from a determined ‘point, and whether turnihg to the right or to the left, the slot, o’ of the tumbler
will always be'brought in line with and so asto receive the fence. It will be observed that if the spur on the.
hub act on a fixed spur on the tumbler, although the turning of the knob in one direction would ‘give a com-
plete revolution after contact of the two spurs, the turning of the knob one entire revolution in the opposite
* direction would turn the tumbler as much more than one revolution as would be equal to the thickness of the
two spurs, but by giving the required play to the fly or movable spur on the tumbler, the one complete revolution
of the knob in either direction will give only the required complete revolution to the tumbler. =

‘As the slot in each tumbler for receiving the fence renders that part of the circumference of the tumbler
lighter, and the tumblers are required to be made o as to turn freely in the block, it follows, that by repeated
jars and cbncussians, the tumblers will be caused to rotate until the slots of all the tumblers will be above the
axis, and all-in line, and from this position a skilled pérson could readily determine the combination bj' which
to open the lock. To prevent this, I either balance each tambler by cutting out the metal of the ring, as at %
(see fig. 5,)-on the side of the axis opposite to the slot for the fence, or I so cut out.the metal at other parts of
the circle, and at different distances from the slot, for the fence in each of the series. And with reference to
the latter case, it is immaterial whether the part so cut out be or be not equal in weight to the mefal cut out to -
form the slot for the fence, as the preponderance of weight in each will bear a different relation to the fence,
and the process of knocking or jarring can only have the effect of disconcerting the tumblers instead of getting
the slots of all of them in line, if made as heretofore. And it will be obvious from the foregoing that the
required result can be obtained either by cutting away the metal to reduce the weight where too heavy, or by
adding weight where too light. | - | | ., B

‘Bach of the tumblers in the series is provided, like the one described, with a vibrating iy, and each,
except. thie last, is provided with a spur to act on the fiy of the next one’in the series, so that. each sets the
one behind.it, and the spindle sets the first, in manner well known to persons acquainted with this class of
combination-locks. B | o | . I | |

The face of each of the tumblers is, like the dial on the knob, marked with one hundred divisions, and for
the purpose of changing the combination it is necessary that the positidn of the vibrating fly, or rather the
stops which limit its vibrations, should be capable of being shifted to any of the divisions on the face of the
tumbler. For this purpose each tumbler is made in two concentric parts. . I o

‘The part, ¢, on which the divisions are marked, and in which the slot for the fence is made, is a flat ring,
and the part ¢% to which the vibrating fly and its stops are attached,; is a disk fitted to its inner periphery, so
as to turn in it. - The periphery of the inner portion ¢% about thé middle of its thickness, is formed with teeth
21l around, and in the cavity of the ring is placed 2 small brake, d% which bears on the toothed periphery of
the inner portion, and is provided with corresponding teeth, the form of which will permit the one part of the
tumbler to be turned on the other, for the purpose of changing the combination, and, when the change has been
effected, the'two parts are set and prevented from turning, the one on the other, by a small set-screw, 3, which
is inserted through the periphery of the ring, and which is made to bear on the brake to force it into contact
with the teeth to lock the two parts. This mode of construction admits of readily changing the combination,
and, when changed, of holding the parts, so that the combination cannot be accidentally shifted.
| What I claim as my invention, and desire to secure by Letters Patent, is— o

1. The method of adjusting the lock to and connecting it with the door by means of the steady-pins and
bearing-screws, substantially as described, in combination with the fastening-serews, on the equivalent fastening,
“as and for the purpose described. . : | o | a |

2. In combination with the lock-bolt, two scts of rotating tumblers and their appendages,-éach set operated
by one spindle, which also acts upon the bolt and the racks connected with the fence of the tumblers, and capa-

le of being thiown separately in and out of gear with the pinion on the lock-bolt, substantially as and for the
purpose specified. | _‘ T | R |

3. The rack, or its equivalent, to stop or liberate the lock-bolt; when combined with the fence of the tum-
blers, by means of an interposed spring, or eqaivalent, snbstantially as and for the purpose specified.

- 4. Combining the eccentric-roller, which is avted upon by a wheel or equivalent on the spindle, with the
fence of the tumblers by a vibrating lever, or equivalent therefor, having a spring or equivalent interposed
betwoen it and the fence, substantially as described, and for the purpose set forth. |

5. Balancing the tumblers, or, as the equivalent thereof, disconcerting the preponderating weight relatively
to the slots for the fence, substantially as and for the purpose specified. B o
| 6. A sliding and vrotating spindle, which both shoots the bolt and revolves the tumblers, as described, and

is provided with a eylindrical cavity, as specified, in combination with a stationary arbor of greater length than

f
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the space occupied by the pack of tumblers, and projecting into the cylindrical cavity of the spindle, the com-
~bination being substantially such as hereinbefore set forth. |

7. Combining, with the case which contains the tumblers, and which is fitted to the tubular projection from

the lock-frame, so that it can be inserted therein and removed therefrom for the purpose of changing the com-

bination, a spring-bolt or latch controlled by a separate lock, substantially as and for the purpose described.
8. Making the knob hollow and threaded on the inside to receive the threaded portion of the spindle to.

such an extent that it can be fitted to doors of various thicknesses, and then prevented from turning, the one on
the other, by a feather-key, as described. | A

LINUS YALE, Jx.

Witnesses :
| ANDrREW D=r Lacy,
WM., H. Bisuor.
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