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UNITED STATES

~ WILLIAM A. JOINSTON, OF WYTHEVILLE, VIRGINTA.

LOCK.

SPECIFICATION forming part of Letters Patent No. 558,649, dated April 21, 1896.

Application filed June 8,1805, Serial No, 552,130, (No model)

To all whom it may concern:
Be it known that I,-WILLIAM A. JOHNSTON,

~a citizen of the United States, residing aft

Wytheville,in the county of Wythe and State
of Virginia, have invented a new and useful

Permutation-Lock, of which the followin o is

- a specification. |
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tail view of the key.

T'his invention relates to an improved per-

‘mutation-lock wherein the bolt has connected
thereto a series of swinging fingers, which

movetherewith and which are adapted to pass

into openings of the lock-frame, so that their
rearward movement may be permitted and so
- that the bolt may move in the performance

of 1ts funetion, *
The Invention is particularly adapted for

use 1n connection with the doors of dwellings

and other houses, though it may be well ap-
plied to safes and storage-vaults, as other
locks of its class. o |
In the drawings, Figure 1 is a perspective
view of a permutation-lock construeted in ac-
cordance with this invention. TFig.2isa lon-
gitudinal sectional view of the same. TFig. 3
1s a sectional view on line 3 3 of Fig. 2. = Fig.
4isasectional view online 44 of Fig. 2.
1s a detail view illustrating the construection
for econnecting the two bolts. Fig. 6 is a de-
Fig. 7 is a similar view

of the cap of the key. Fig.81is a detail view

ot the plate or block which receives the piv-
~ oted fingers. Fig. 9is a detail view of one of

40

the removable blocks or plugs. Fig. 10 is a
transverse sectional view of the key. Fig. 11
1s an enlarged detail viewillustrating the con-

plate for covering the key-

which is here shown to be that usually em-
ployed in-connection with dwellings, and 2
the frame of the door. The frame of the door

- 1s.provided with a keeper 3, with which the

~ bolt of my improved lock operates.

~ base thereof.
rigidly secured to the inner side of the door 1.

The lock
of my invention comprises a main plate 4

?

upon which the moving parts of the device

are mounted and which comprises the bed or
'This plate is adapted to be

by means of serews 5, which pass through it
and into the door, as may be seen by refer-
ence to the drawings. - -

equal to that of the scetion

Ifig.5

-movement therein.
struction of the links which connect the bolt
with the movable
- hole.

+ Thereference-numerall indicatesthe door,

b Indicates a spindle, which passes through
the door 1 and which is revolubly mounted in
a box 7, secured to the outer side of the door
L. The spindle 6 is provided with knobs 8
similar to those usually
rocked or oscillated to operate the door, as
will be explained more fully hereinafter.

Fixed to the spindle 6 and lying directly
against the inner side of the main plate 4 is
the sector @, which has its curved face pro-
vided with cogs, and these cogs mesh with
corresponding cogs formed on the upper side
of the section 10 of the bolt. The section 10
of the bolt is extended horizontally and seated
in a recess 11 of the main part 12 of the bolt.
This main part 12 of the bolt is of a thickness
10 and lies.snugly

)

against the same. | |
The shoulder at the rear or outer end of

55

employed, and is

6o

the recess 11 is provided with a longitudi-

nally and horizontally projecting pin 18, which
carries an expansivespiralspring 14, The pin
1315 seated within a longitudinally-extending
passage 15, formed in the rear end of the sec-
tion 10 of the bolt. This permits the section
10 tomove independently of the part 12, while
the spring 14 gives the section 10 a tendency
outward. Thistendency whennot restrained
causes the section 10 to project beyond the
section 12, and in order to hold said section
In vertical alinement the section 12 is formed
with a dovetailed depression 16 in its inner

side.  In this depression a dovetailed plate

17 is arranged and made capable of having

75

80.

The depression opens at

the upper edge of the part 12 of the bolt, so .

that the plate 17 will be capable of passing
Into a correspondingly-shaped depression 18
in the section 10. The depression 18 is prac-
tically a continuation of the depression 186,

and when the plate 17 is moved to lie snugly
in each the two sections of the bolt will be

connected to each other, so as to render their
independent movement an impossibility. It
will be understood that the spring 14 will op-
erate to press the section 10 outwardly, caus-
ing 1t to bind against the plate 17 thereof,
holding said plate from useless play and from
consequent displacement. 19%indicates a but-

Qo

TOO

ton, which is fixed to the plate 17, and which is

provided to facilitate moving the same.

In the lower edge of the plate 17 and pl"o_'-
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jecting downwardly therefrom isa spring-arm
20, which has its lower end curved slightly
outward and which has a normal tendency
that will cause it to forcibly engage the lower
portion of the part 12 of the bolt when the
plate 17 has been moved so as to permit this
engagement. Fixed to said portion of the
section 12 is the stud 21, which projects out-
wardly therefrom and which is adapted to be
received in a recess 22, formed in the arm 20.
Thus it will be seen that upon moving the
plate 17 downwardly, so as to lie completely
in the depression 16 and so as to be disen-
caged from the section 10, the stud 21 will

operate toengage with the arm 20,and thereby

hold the plate 17 from useless movement.

In order that the outward movement of the
bolt may be properly limited, the section 10
thereof is provided with a stud 23, which pro-
jects out horizontally from its inner side and
which is adapted to engage with the guide-
bar 24 when the bolt moves outwardly beyond
the predetermined point. 25 indicates asec-
ond guide-bar, which is fixed to the main
plate 4 and which, like the bar 24, is formed
with an opening 26, through which the bolt
passes and in which said bolt may have that
movement which is essential to its effective
operation.

The section 12 of the bolt rearward of the
shoulder which carries the pin 13 is enlarged,

and this enlarged portion is passed through

a correspondingly enlarged opening in the
cguide-bar 27. Formed in the extremity of the
section 12 are the short longitudinal slots 23,
which are preferably nine in number and
which extend parallel with each other and in
close relation thereto, their outer ends being
in communication with the rear end of the
said section 12. 29 indicates the fingers here-
tofore referred to, and these are one for each
slot 28 and have their front ends pivotally
mounted in respective slots by means of the
vertically-extending pin or spindle 30. 'T'he
pin or spindle 30 passes through the rear end
of the section 12 and through the finger 29
and pivotally mounts the same in place, all of

~which will be apparent.

The front extremities of the fingers 29 are
slightly reduced in width, and just outward
of the rear end of the section 12 this width 1s
increased to a thickness considerably greater
than the thickness of the section 12. 'T'hus,
asthis section 12 is moved forwardly the wid-
ened portions of the fingers 29 will engage
with the guide-bar 27, whereupon said fingers
will be forced to move inwardly and to lie

snugly against the plate 4. Irom these en-

larged portions and upward to the free and
rear ends of the fingers 29 the same decreases
in width until they assume a width equal to

about one-half the width of the widened por-

tions.
Rigidly secured to the rear portion of the
plate 4 by any suitable means is the plate or

“block 31. This plate has formed therein

forty-five square openings 32. These open-

| ings are arranged in five horizontal lines of

nine each and extend entirely through the
block from the front to the rear side thereof.

33 indicates thirty-six small blocks, which
are capable of fitting within the several open-
ings 32, and which will completely fill the
same. Formed integral with the rear edges
of the blocks 33 are the flanges 34, which pro-
ject outwardly therefrom, and which are
adapted to fit within corresponding rabbet
arooves formed around the outer edges of the
openings32. By these means the openings 32
may be filled, so that the front face of the
block 31 will be smooth and unbroken andso

that the rear face will be equally smooth.

Lying against the rear side of the block sl
is the plate 35, which is of a size equal to that
of the block 81, and which is arranged with
its lower end within a groove 36 formed in
the inner side of the plate 4. DBy these means
the plate 35 may lie snugly against the rear
side of the block 31, and in order to hold the
upper end of the said plate 35 secure the same
isprovided with screws 37, which passthrough
it and into thé block 31. By these means the
small blocks 33 are prevented from being re-
moved from their several openings 32.

The purpose of the block 31 and its subor-
dinate blocks 33 is to form openings in the
block 31 in which the rear ends of the fingers
29 may be passed, and to make it possible that
these openings may be changed when the
necessity of such an operation arises and
whereby the ‘“combination” of the lock will
be changed. Thus by providing thirty-six
of the blocks or plugs 38 all of the openings
32 may be filled with the exception of nine,
which leaves one unfilled opening for each
finger 29. These unfilled openings will oc-
cur one in each vertical line of the openings
32, so that the fingers may be moved to 1n-
sure their entrance into the same. If the
fingers are so adjusted that they will pass
into these openings, it will be possible for the
bolt to move rearwardly, so as to permit its
disengagement from the keeper 8; but, on the
other hand, if the fingers or any one of them
are not so adjusted the rearward movement
of the bolt will be an impossibility and the
lock cannot, therefore, be released.

Formed integral with or rigidly secured to
the upper end of the block 31 and projecting
therefrom is the ledge 38, which is of a length
equal to the size of the block 31, and which
has rigidly secured in grooves 39 the guide-
plates 40. The grooves 39 are ten in num-
ber and are arranged parallel with each other
and on the under side of the ledge 33. The
oguide-plates 40 proceed downwardly from the
ledge 38 and parallel with each other, and have
their lower endsseated within slots 42, formed
in the plate 4. These plates are secured 1in
position by screws or any other fastening de-
vice, and must be rigid in order tosecure the
proper operation of the device.

Each of the fingers 29 projects through the
space inclosed by the plate 40, and these
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- partof the key for use in my invention. This
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‘throughout the length of the base-plate.
cated at the rear end of the base-plate 44 is
ange 46, which is practically a con-
tinuation of the flange 45, and which is also
~ formed integral with or rigidly secured to the
‘plate 44. I | o

outer edges of the

558,649 - 3

plates permit the fingers to be moved up-

wardly in order that theirrear ends may reach
the unfilled openings in the block 81.°

tween the slots 42 are the openings 43, which

are nine in number and which are arran ged
In a transverse line, so that one opening will

be directly adjacent to each finger, so that an
instrument passed through the said opening

will engage with the respective fingers and
‘move them outwardly to an extent limited

by the ledge 38.

_ These openings are pro-
vided for the

passage of the needles forming

key will now be described.

. 44Indicates a base-plate which has formed
integral with or rigidly secured to one side |
This flange extends
L.o--

thereof the flange 45.

ry

a second

47 Indicates a series of bars, which are nine

“innumber, and which are of a thickness equal
These bars have a
length commensurate with that of the plate
- 44 and are arranged thereon, so as to be ca-
Ppable of moving toward or from each: other,"
A plate or cover 48 is arranged over the u p- | byitismade an absolute impossibility to open
the same without an accurate knowledge of

to the flanges 45 and 46.

per sides of the bars 47 and rested upon the

- the bars are held in proper relative positions.

35

_40

o

~ that side which is op
- the flange 45.

bars 47.

Embracing the whole of this arrangement

and extending across the same are the loops

49, which are two in number, and which lie
snugly against the cover 48 and plate 44, and '_j
40,

are provided with set-screws 50. These set-
screws o0 are so located that they will be ca-
pable of engaging the intermediate bar 47 at
posite the side bearing

o0 the several bars 47 may be caused to forci-
bly engage with each other. The actusal en-

-gagement of the bars 47 is prevented, how-

ever, owing to the fact that the needles 51 are
arranged within the space inclosed by said
These needles are nine in number

and are formed of rigid steel rods of the same

length. The purpose of this construection
just described is to permit the adjustment of
the needles or rods 51, so that their outer ends

- may be arranged in the desired transverse

55

60

planes. Thus, by reference to the views of
the drawings which illustrate this part of my
Invention, it will be seen that the several
needles are all arranged with their outer ends
out of alinement with each other, and it may
be explained that this arrangement of the
needles is subject to the location of the un-
filled openings 32 in the block 31. |

“Fhe purpose of the key, orthat deviece which
has just been described, is to move the fin-

gers 29 outwardly to the proper posi tion,which
~will be that which permits said fin gers to en-

ter the u nfilled openin s, and to do this the

Formed in the plate 4 and in the space be-

anges 45 and 46, whereby |
opening 32,
o4, which is of 'a width equal to a little less

Thus by moving up the serews |

openings 43, so that they will engage with the

fingers and move them outwardly, and this

outward movement will be limited by the
length of the needles, or rather the length

‘which said needles can project into thespace

inward of the plate 4. All that is necessary,

| therefore, to the adjustment of the fingers is

to insert the needles 51 into the openings 43
as far as the plate 44 will permit. It will be

‘seen that the needles will be adjusted byloos-
ening the set-screw 50, and that they are se-

cured upon tightening the
has been explained before. | |
The openings 43 are in communication with

same, all of which

the outer side of the door by means of the

| needles 51 are inserted into the respective

75

30

block 52, which may be either rigidly secured

to or formed integral with the outer side of
the plate 4, and which projects through the
opening in the door.
In conformity with the opening 43, S0 as to
form a continuation thereof, and the npper
end of the block projects to the outer side of

- | the door 1. The perforations or passages in
the block 52 are designated by the numeral
53, and the outer end of these passages are

enlarged or flared to a slight degree in order

| that the needles may be easily inserted.

I have provided means whereby the tam-.
pering with the lock is prevented, and where-

the combination existing in relation to the
These means consist of a plate

Thisblockisperforated

Q0

95

I0O

than that of the rear end of the plate 4, and

which is arranged to slide in the slots 55
formed in the lower ends of the guide-plates
This
the location of the slots 50, covering the open-

plate is capable of, by reason of

1c5

ings 43, and it is for this purpose that the

plate 44.1s provided.
from the rear corners 55° aré the studs 56,
which areone in each corner, and which have
pivotally connected thereto the links 57.

“These links are one for each of the studs, and

project forwardly and parallel with each other
to the rear end of the section 12 of the bolt.
The front ends of the links 57 are formed
with longitudinal elongated slots 58, and these
slots are provided to receive the studs 59 of

the section 12, said studs being one for each
slot, and fitted within the same, so as to be -_
capable of stroking throughout their length,

and of moving independent of the links sub-
ject to the length of the slots. I
In the operation of the lock it will be nec-
essary to first move the bolt rearwardly for
a distance sufficient to place the front ends
of the fingers 29 rearward of the guide-bar 27 ,
else said fingers will bind against the guide-
bar in their outward movement. Supposing,
therefore, that this rearward movement of

the bolt has been effected, the plate 55 will
be moved to an opening just forward of the
| opening 43. It will be understood that upon
| the first movement of the bolt the studs 59

Projecting out laterally;

11O

115

120

125
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~will move through the slots 58 and have no

effect upon the links 67. When, however,

~ the studs 59 engage with the rear extremities

10

- respective unfilled openings 32.

20

30

35

40

55

6o

of the slots 58, the links 57 will be no longer
inactive, but will move rearwardly, causing
the plate 54 to take a similar movement and
to lie just forward of the opening 43, as has
been explained. The parts are now in po-
sition to permit the insertion of the needle o1
of the key, and when this has been done the
fingers 29 will be moved outwardly, so that
it will be possible for them to pass info their
When this
stage of the operation has been reached, the
key should be withdrawn, and the operation
of unlocking completed by moving the bolt
rearwardly until disengaged from the keeper
3, it being understood that the fingers 29 move
into the unfilled openings 32 to permit this
rearward movement of the bolt.

Now the usefulness of the plate 54 and its
attending parts may be explained as follows:
By carefully following the operation of the
partsit willbeseen that thé plate 54 1s located
directly forward of the openings 43 when the
ends of the fingers 29 are a short distance
from the openings 32. Now when the fingers
begin their second movement and enter the
openings 32 the plate 54 will be moved to cover
the openings 43, thus making it impossible
for an instrument to be inserted in said open-
ings, and the plate remains over the openings
43 so long as the ends of the fingers 29 are lo-
cated within the openings 32 or a short dis-
tance forward thereof. By this it is impossi-
ble for a person to test and to experiment
with the lock until the proper combination
has been found, for no sooner will he have
one finger adjusted at what he proposes to
try, if it is the proper adjustment, than the
plate 54 will cover the openings 45 and ren-

©ler the adjustment of a second fingerimpossi-

ble until the plate has been removed, which
removal will be attended by a forward move-
ment of all of the fingers 29 and a consequent
displacement of the principal finger referred
to above. Thus it will be seen that the only
way by which the lock may be surreptitiously
opened is to adjust every finger at the same
instant and, of course, in the proper manner,
and it is needless to say that this can only be
done by a certain knowledge of the combina-
tion, for, while perhaps it is a possibility, 1t
is most improbable that any person could
ocuess the specific location of each uniilled
opening at the same time and without any ex-
perience in regard thereto.

In the use of myinvention the plate 4 with

its attachments is secured to the inner side

of the door, so that the bolt may engage with
the keeper 3, all of which is well illustrated
in the drawings, particularly Fig.1. No fur-
ther description of the lock will be necessary,
and it will be sufficient for me to say that
the section 10 of the bolt is made independ-
ent from the main section 12 in order that it

may be used as an ordinary latch, and this

| use is effected by disengaging the plate 17

from the section 10,which will cause the sald
section to move forwardly under the influence
of the spring 14 and destroy all positive con-
nection which it had with the main part 12.
It will now be possible to reciprocate the sec-
tion 10 by a simple rock of the spindle 6.
This adjustment will be resorted to when it
is not desired to employ the lock—as, for ex-
ample, during the day in a dwelling-house,
or when for other reasons it is not desired
to lock the door. It will also be useful when
a person has entered the apartment which
the lock commands and is on the inner side
of the door, for at such a condition of affairs
it will be quite impossible for him to properly
adjust the fingers 29. It will be observed
that a very simple movement is necessary to
connect or disconnect the bolt, which will
make it easy to use and manipulate the lock.
In practice it will be, perhaps, desirable to
inclose the moving parts of the lock in a suit-
able cover or casing, all of which does not re-
quire any illustration, owing to the fact that
it is well understood. |

The key is provided with a cap 60, which
is capable of embracing the outer ends of the
needles 51 and of covering and protecting the
same. This cap is held in place by means of
suitable spring-catches 61,which are arranged
one on either side thereof, and which are
adapted to codperate with the studs 62, fixed
to the cover 48 and the base-plate 44 of the
key. This device prevents the exposure ot
the needles 51 and makes it impossible for
them to pierce the clothing of the person car-
rying the key. The size of the key will per-
mit it to be readily and conveniently carried
in one’s pocket, and, if so desired, it may be
made collapsible, so that its bulk may be re-
duced. This is not regarded as necessary,
however.

Various changes in the form, proportion,
and the minor details of construction may be
resorted to without departing from the prin-
ciple or sacrificing any of the advantages ot
this invention, such as varying the number
of openings in the block and making the fin-
oers and the key correspond with the same,
providing any suitable casing to inclose a
lock mechanism, and employing a latch or
catch for locking the bolt 10 from the inside
to prevent it from being operated from the
outside, and similar changes to adapt the lock
to the door on which it is to be used.

Having thus described my invention, what
I claim is— |

1. In a lock, the combination of a recipro-
cating bolt, a block located at the inner end
of the bolt and disposed at an angle to the
same and provided with series of recesses ar-
ranged in parallel rows, a series of fingers
pivotally connected to the inner end of the
bolt and. adapted to enter the sald recesses,
and a series of removable blocks or plugs
fitted in the recesses, whereby the combina-
tion of the lock may be changed by changing
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~ the position of the removable blocks or plugs,
- substantially as described. "

-~ ranged in the recesses and adapted to vary

IO

2. In a lock, the combination of a casing

provided with perforations or openings 43 for

the reception of a key, a block located adja-
cent to the openings 43 and provided with
series of recesses arranged in parallel rows,
removable and interchangeable plugs ar-

the combination of the lock, a series of guide-
plates located in advance of the recesses and

forming spaces registering with the openings
45, a reciprocating bolt, and a series of fin-

15

gers pivotally connected to the bolt, and hav-

ing their free ends arranged in the spaces be-
tween the guide-plates, substantially as de-

scribed. |
3. In a lock, the combination of a casing

provided with openings 43, a reciprocating

20

25

30

35

bolt, a block located adjacent to the openings
45 and disposed at an angle to the bolt and
provided with recesses arranged in parallel
rows, removable and interchangeable plugs
arranged 1n the recesses and adapted to vary
the combination of the lock, a series of fin-
gers pivotally connected to the bolt, and a key
comprising a body and a-series of parallel
longitudinally-adjustable rods adapted to fit
in the openings 43, substantially as described.

4. In a lock, the combination of a casing
provided with openings 43 for the reception
of a key, a reciprocating bolt, a block located
adjacent tothe openings 43 and provided with

~Tecesses and having removable plugs ar-

ranged in some of the recesses, fingers pivot-
ally connected to the bolt and adapted to en-
ter recesses of the block, the plate 54 located

adjacent to the openings 43, links 57 pivoted
to the plate 54 and provided with slots, and

fastening devices arranged in the slots and
mounted on the bolt, substantially as and for
the purpose described.

5. In a lock, a key comprising a base-plate |
provided with side flanges, a series of bars

arranged parallel and IOOSely dispred on the
‘base-plate, rods 51 arranged between the said

bars, a cover arranged on the bars and the

side flanges of the base-plate, loops receiving

the base-plate and the cover, and clamping-
screws mounted on the loops and engaging
the adjacent bar and securing the rods 51 at
the desired adjustment, substantially as de-
scribed. - |

6. In a lock, the combination with a frame

or casing provided with a series of openings,
& reciprocating bolt, a block located at the
inner end of the bolt arranged substantially
at right angles thereto and provided with a

45

50

53

series of recesses located at different distances

from the said openings, and a series of fin-
gers pivotally connected to the inner end of

| the bolt disposed longitudinally thereof ad-
Jacent to the said openings and adapted to

6o

enter the recesses of the block when alined

with the same to permit the bolt to be re- ¢

tracted, of a key comprising a body, and a

series of longitudinal rods or needles project-
ing from the body and adapted to engage the

pivoted fingersto causethe latter to aline with

the said recesses and capable of adjustment

to cause the fingers to aline properly with the
recesses, substantially as and for the purpose
described. |

7. In a lock, the combination of the bolts
10 and 12 arranged contiguous to each other,
a spindle provided with means for actuating

the bolt 10, and a catch mounted on one of

the bolts and adapted to connect the two bolts,

whereby the spindle may be employed to re-

ciprocate both bolts or only the bolt 10, sub-
stantially as deseribed. = |
In testimony that I claim the foregoing as

75

8o

my own I have hereto affixed my signature in -

the presence of two witnesses.. |
WILLIAM A. JOINSTON.

Witnesses:
JAS. W. SHEFFEY,
J. P. HILL.
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