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WILLOUGHBY F. KISTLER, OF CHICAGO, ILLINOIS.
Letters Patent No. 66,502, dated July 9, 1867,

IMPROVEMENT IN PERMUTATION LOCKS.

— e

The Scfyedule veferved to v these Hetters Patent any making part of e sume.

_H

TO ALL WHOM IT MAY CONCERN:

Be it known that I, WiLrovguny F. KisTrer , of Chicago, in the county of Cook, and State of Illinois,
have invented a new and useful Improvement in Safe-Locks; and I do hereby declare and make known that the
following is a full, clear, and exact deseription of the same, reference being had to the accompanying drawings,
and the ﬁf:rures and letters marked thereon, which form part of this smmﬁcatwn

- To enable those skilled in the art to understand how to construct and use my invention, I mll proceed to

describe the same with par ticularity, making reference in so doing to the aforesaid drawings, in which—
Figure 1 represents a front exterior view of ‘my lock.

I‘mule 2 is a plan section of the same, taken at the line 2 in g, 3.
I‘Jrrure 3 1s an interior view thereof, secen from the rear.

Flrrure 4 is a central sectional view of the tumblers s, and their attachments and appendages.
_Flﬂ'ure 5 is an end view of the parts represented in fig. 4, scen from the front.

]illgule 0 is a detached view of one of the partitions betneen the tumblers, and
Figure T is a detaclied view of one of the tumblers; and

Figures 8 and 9 éxbibit-the action of the mechanism for operatink the: locking-dog..

Slﬂ]ll&l‘ letters of reference in the several figures denote the same parts of my invention. |

A, represents a knob projecting through the door of the safe, benw secured upon a spindle, a, and pro-
vided with a disk-plate, O, marked into spaces around its mrcumference from one up to once hundred; as indi-
cated in fig. 1. The said disk C revolves with the knob A, moving closely against the safe-door, as ahown in
fig. 2. The inner end of the spindle a is supported in a plate, E", firmly attached to the interior of the lock-
case, as shown, so as to'hold said spindle firmly in position as it revolves. Upon said spindle a is secured, in
some suitable manner, an arm, E, which revolves with the spindle, and is provided with 2 case or slide, F,
arramn'ed in such a manner as to remain in any position upon the said arm, unless removed by the appllca-
-~ tion of some force. Upon the front side of said slide F' is a pin, f, which is opemted upon as hereinafter
described by certain stationary cams, marked e g &, upon the plate E!, as shown in fig. 3. Upon the rear or
back side of said slide F is a rib marked ¢, which, as the- spindle a is revolved, operates upon certain projec-
tions marked ' * £ %, as hereinafter described and so operates upon and moves the tumblers T' T? T% T4 as
hereinafter specified. The said tumblers are so arranged and consfructed as to operate and be operated upon
entirely independent of each other, so that one tumbler may be moved around as many times as desired with-
out in the slightest degree moving or affecting the remaining tumblers. In fig. 4 are clearly shown the plan and
arrangement of the mdependent tumblers, \»11116 in fig, T the face of one 0f said tumblers is shown, and in
fig. 6 is represented a separate view of one of the partitions P, arranged between the tumblers to prevent the
friction of one accidentally moving the others. In said fig. 4 G represents a shaft, one ond of which is. sup-
ported in or at the end of the spmdle a, while the other end passes through the rear of the case, fitting into
a square hole so as to prevent its revolving, it serving as an axle upon whlch the tumblers revolve, as herem-
after set forth, the said axle & being a continuation in the line of the axis of the spindle a. - L represents a
cylindrical case enclosing the tumblers, as seen in figs. 2 and 8, being provided upon one side with a longitu-
dinal slot, m, as seen in fig. 3. The tumblers are mra,nrred upon the axle G by connecting each tumbler with
a tubular driver, concentric with the axle and with each other, and extending said drivers to the front of the
series and presenting them all ‘to the action of the rib ¢ upon-the slide F, before described. Thus the tum-
bler T* is adjusted upon the exterior driver marked K, being secured thereto so a8 to revolve with it in any
suitable manner, A partition, P, is then placed upon tumbler T4 and a tubular partition, arranged next inte-
rior to the driver K, is secured to said partition-plate P. Then inside and upon said partition ig placed and
arranged tumbler T"3 and its driver J, as shown; then another partition, then another tumbler and its driver
1, and so on until the entire series is arranged. It will be seen from an examination of figs, 8 and 6 that the
partitions P are provided with Iugs » p, whxch enter corresponding recesses in the stationary case Li, which are
so arranged as to locate the slots or notches n in the circumference thereof, at the aforesaid slot m, in the side
of the case L. By this arrangement it is readily seen that the partitions are held immovable and prévented
from turnm , leaving the notches n permanently at the said slot m, and at the same time they constitute a
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continuous stationary separation between each tumbler and its driver, and éach adjacent tunibler and its driver.
The entire series of tumblers, drivers, and partitions is then placed upon the axle B, the tumbler, marked
T, or number one, being at the rear of the lock, as shown. Thus the axle B and all the partitions are kept
stationary, leaving the tumblers and their drivers free fo revolve independently of each other, each tumbler,
however, revolving with its appropriate driver. It will be seen from examining fig. 7 that each tumbler is

spaced off in the same manner as the disk C upon the exterior of the safe-door, and by observing fig. 4 it will
be scen that the part of the tumbler so spaced is movable withia an annular plate, when desired, bemrr secured

immovably thereto, however, when in use, by means of screws or in any other suitable manner. Said tumblers
are also provided with notches o in their circumferences, and when said notches are all in a line with the afore-
said slot m, the lock is in condition to permit the Wlthdmwal of the bolt-to unlock the safe, but at all other
times it is 1mp0381ble to unlock the same. |

The mode of setting and manipulating the lock is as follows: Each tumbler has some arbitrary number
chosen, as 20 for T% 30 for T2 40 for T and 50 for T and sard numbers are so adjusted within the annrular
ring forming the perimeter of the tumblers at such a point with respect to the slot o, which may be indicated
by a mark upon the said exterior ring, that when the knob A 1s revolved so as to Dbring the corresponding
number upon the revolving disk C at a certain fixed point upon the exterior of the-safe dool, then the pro-
jection ¢ upon the slide F, arranged upon the arm l, will have, by stnklng upon the projection I on the driver
of the supposed tumbler, moved said tumbler so as to bring the notch o in said tumbler exactly opposite said
slot m in the case L, and when all of the tumhlms shall hwe been moved-in a similar. manner, having reference
to the respective numbers for which they are set, the safe may readily be unlocked, whigh, hbwewr} can only
‘be accomplished by operating upon cach of the projections ' I I 7', separately and 1ndependenﬂy, as will be
hereinafter more fully described. By arranging the tumblers all with their respective notches o 4t the slot m,
the dog M is allowed to move forward mthm the recess thus formed, which causes the arm W to move along.
until the catch w drops down behind a stop, R, which holds it in said position and allows.the arm Z to drop
far enough, so that as the spindle revolves a lip upon the end of an.arm, 4'/, upon said spindle, strikes upon
a shoulder, Z/, upon said arm 7, which i3 attached to a bent lever, Y, to Which an arm, X, connects a dog, S,
and by moving said arm Z back raises up the dog S, bringing the same above the rear-end of the bols D, Whe*l
by a slight rotating movement of the knob 1B the belt may be withdrawn and the safe-unlocked. After the
tumblers have been adjusted to bring the notches o at the slot m, by turning the knob A to the right until the
aforesaid projection on the end of arm " strikes upon a click, V, which operates to raise an arm, U’, upon
the pivoted block U, so that when said arm b’/ passes the click V a spring, v, throws said arm U’ down upon
the end of an arm, Q, which arm and the dog M and arm W are all 11n'idly attached upon a-collar, N, which
turng upon a pin or shaft O’ so that the blow upon the arm Q aforesaid operates to throw the dog WI into
the recess formed by the tumblers, and also to raise the dog S from the bolt-as aforesaid. A pin, s, prevents
the spring » from throwing the arm Q down too far by stopping the descent of the arm U’, and as the revolu-
{ion of the arm &’ always gives the blow above deseribed, whether the notches o in the tumblers. are all at the
slot 72 or not; should said dog be thrown against a tumbler when not so arranged, a spring, K, 1mmed1&tely
throws the dog M back so as to disconnect the dog from the circumference of the tumbler a,nd thus prevent
any indications which are detected by the use of micrometers in ordinary locks, and thug render it 1mpssmble
to pick a lock of this description. | '

In manipulating the lock for the purpose of a.dJustlnw the tumblela to unlock the safe, it 1s obvious that
if the rib ¢, which acts upon the drivers and their projections, were stationary in such a position as to hit all
of said projections & 2B all of said tumblers would of necessity be moved simultaneously, in which case it
would be utterly impossible to unlock -the safe. But if after all of the points should be moved simultaneously
until tumbler T, marked with the lowest number, should present its notch at the slot m, and the slide I should -
then be moved out on its arm far enough so that the rib ¢ would strike only the three outer points I* #* I, and
should then move on until T% marked mth the next higher number, should be brought to the required position,
when said slide should be again adjusted so as to leave T" and move on with the two higher tumblers until T°
sheuld be properly a,dJusted and should then be adjusted so as to leave 1° and carry T4 | to 1ts desired position,
and then be moved again so that the shaft ¢ might revolve until the arm W should be moved as aforesaid, then
said tumblers might each be adjusted mdepcndently of the other, and to effect this exchange from one to anothe1
is the object of the pin f upon the slide F and the stationary cams e g k. - The said arm E is provided with'a
pin, d, near its end, to prevent the slide from dropping off when said arm points downward. A spring, S,
serves to hold the dog S down to its work when not raised. as aforesaid, and when said bolt D is moved back
the projection S% upon the:dog locks over the notch S* upon the: bolt and secures it from moving out, while
5% on the dog prevents its iurther recession. The click V is so arranged that when the knob A is turned to
the left the .szud click yields to the arm 4’7 and does not move the block U or arm U’. The spring K, which
throws the dog M back from the tumblers, may be attached upon the block U or dnectly to the case of the Tock.
The arm Z is kept above the reach of the arm 3’ by means of a lateral stop or pin, 2z, which rests upon the
top of the arm W, so that the arm Z cannot fall until the arm W drops down, as hereinbefore ﬂeseubed which
can only occur when the tumblers have been all arranged with the notches o at the slot m. |

Assuming the tumblers to be set at the numbers hereinbefore mentioned, to wit, 20, 30, 40, and 50, com-
mencing with T* for the lowest number, I will explain the mampula,tmn of the knob A, “hlch is necessary to
unlock the safe or lock. Commencing mth the knob, when the mark o is at the line over the centre of the disk
C, one complete revolation to the right is made, which motion is continued on until 20. The number to which
tumbler T" is set is on the said line. This brings the notch in said tumbler T' opposite or at the slot m. The
point of startmﬂ 19 assumed at o, because the shde F is at that point low enough or near enough to the shaft
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‘@ to move all the tumblers at once, and the slide cannot be moved so as to leave any of the pumt& 2o 7 I until
all shall have been carried to the point above named, which adjusts the tumbler T! as aforesaid. The knob A
is then turned back to the left until the point 94 (mnety-fom) on the disk C is at the fixed line over the centre.
The effect of this movement is to move the pin f on the slide far enough up on cam g to raise the rib ¢ away
from projection 7', so that in the movement next to be described the position of tumbler T will not be changed.
The knob A is then turned to the right .until number 80 on the disk Cis at the aforczaid line, which move-
ment carries points I £ I* around ==1mu1taneously and brings tumbler T? with its notch at the slot m. Said knob
A is then turned back towards the leff until 92 (ninety- two) on the disk C is at the line, which .movement, by
a like action of the cam ¢ upon the slide F adjusts the rib ¢ so that on turning said knob A around towards
the right until the number 40 on the disk C is on the said line, the point I is left, and the position of tumbler
1" 1s unchanged while points # I* are moved on and the tumbler T adjusted with its notch at the slot s, as
~ desired. The knob A is then turned back to the left until number 90 on the disk C is at the line, which in like
 manner adjusts the slide F so that in moving forward to the right the tumbler T%is left, and by moving on until
50 on the disk is at the line, tumbler T'is adjusted.with its slot at m, and all of the tumblers arc plﬂpelly
adjusted. By moving said knob back to 88 another exchange or ‘adjustment of the slide is in like manner
effected, so that the subsequent movement will not disturb’ any of the said tamblers, when by turning said
knob around to the right until arnr " operates upon the click V, as aforesaid, which throwsthe dog M into the
recess formed by the tumblel s, and drops the arm W down over the stop R, and lets the arm Z fall and bring
~ the catch 2/ in reach of the arm 3’/, as hercinbefore fally de.:cubed | '[‘hc tevolution of the knob A is then

continued in the same direction until said arm 3” comes to the aforesaid stop 2’ wpon the arm Z, when the
pressure is carefully applied until the dog S is raised, when, by turning: the knob B before the arm 3/ passes
the catch 2/ aforesaid to allow the dog S to drop, the bolt is readily thlov. n back and the door is unlecked,
when the dog S drops upon the bolt, the stop loclmw over the shauldel $* and securing the bolt tin said last-
mentioned position. | , "

To lock the safe, turn the knob A to the left past 60, but not as far as 50. The effect of this is to revolve
the arm o’ until a pYDJGthOH upon its end a'’ lifts up the arm W and moves it back so that the hook w rests
upon the stop R.  The said knob is:then tur ‘ned back to the right to 88, which causes the arm 4’/ to move the
click V and block U, by means of which the spring K-presses upon the rear or heel of arm Q, and thereby still
further moves the hook w back from the end of the stop,and also throws the dog M away from the tumblers,
and which also moves the slide F so that the subsequent movement will displace owe or more of the tumblers:
when revolving said knob to the left past 50 displaces the tumblers and the safe is lockel. 1If the knob had
been turned past 50 in the first instance, before the dog M had been moved out from the resess in said tum-
blers, the tumblers would have been pressed upon smd dog. 80 forclbly as to bind .the same and prevent its
being moved out by the spring K as aforesaid, in which case an opening could be ma.de in the rear of the lock-
case to allow said dog to be removed.

All the above- descrlbed manipulation for lockmtr the safe is donc after the dog S has beca raised by the
arm b"" and the bolt D moved out mta its place in the socket 1n the side of the (]001 opening. By a varied
system of manipulation the safe may be unlocked when the tumblers are marked interchangeably, as Tt may
be set for 80, and T* for 20, and so on, in which case, however, the difficulty in unlocking is much greater,
mode of operation which is rendercd possible only by the peculiar independent arrangement. of the: tumblels
herem described, whereby each may be operated entirely mdependent of all others. - | .

Having described the construction, nature, and operation of my invention, I will now speclfy what I c]mn,

and desire to sccure by Lietters Patent:
1. I claim the arrangement of a movable slide, F, of the arm. E of the knob-spindle for opez ating the

tumblers, substantially as :Lnd for the purposes described. |
2. T claim, in combination with said movable slide F, the arranrrement of a cam, g, so as te operate-said

slide, substantially as specified.
3. I claim the arrangement of the aumhaly cams ¢ /i, In combnmtlon with sud com g, to lmnrr the pm I

at the proper position when it reaches the cam g, causing it to operate as set forth.
4. T claim the combination of the tumblels and theu drivers with s*ud shde K and spmdle a, mlann‘ed

and operating in the manner described.
5. 1 claim the combmatmn of the dog M, block-level U U’ click V, and mm b1, armncred a0 as fo opemte

in the manner and for the purposes set for th o |
6. I claim, in combination with the last foregoing, the arms W and lip w, and the- stop R, anmrred sub-

stantially in the manner and operating substantially as deseribed. |
7. I claim, in combination with said arm W, the arm Z and its connections mth the docr 9, mmnned and

operating in the manner and for the purposes specified.
8. I claim the combination of the arm ¥’/ with the arm.Z, provided with a shoulder, Z/, and the connections
Y X, or the equwalent for the purpose of raising up the dog S from the bolt D, substmtmlly as specified and

set forth. - _
9. I claim, in combination with the arm W, the mranﬂement of an arm, a’, upon the spindle a, 5o as to

operate in the manner and for the purposes deseribed.
WILLO_UG.HBY F. KISTLER. -

WitﬁeaSes
W. E. MaRRs,
J. H. WEeI1L,
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