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Lo i whome 6 ey coneern: |
Be it known that I, Jamms J. MurpHY, a
citizen of the Uxnited States, residing at Ter-
ryville, 1n the county of Litchfield and State
5 of Connecticut, have invented a new and use-
ful Improvement in Permutation-Locks; and
I do hereby declare the following, when
taken in connection with the accompanying
drawirgs and the letters of reference marked
ro thereon, to be a full, clear, and exact de-
scription of the same, and which said draw-
ings constitute part of this specification and
represent, 12— o
| Figure 1 a view i front elevation of a per-
15 mutation lock constructed in accordance
with my invention and shown as applied to
the ““fro=t)” so called, of a Urited States
post oflice lock-box. Fie. 2 a rear view
thereof with the lower portion of the ‘‘frout”’
20 broken away.
of the lock-mechazism. Fig. 4 a detached
view 121 rear elevation of the dial showing
~also the 1nner end of the knob as well as the
hnder-pin which is mounted in the inrer
25 face of the dial. Tig. 5 a view correspouding
to Fig. 3 with the cover of the lock-case re-
moved. Kig. 6 a detached view of the click-
- wheel and the outer tumbler fixed to it.
Fig. 7 a view corresponding to Fig. 5 with
30 the click-wheel aid outer-tumbler removed.
Iig. 8 a view correspouding to Fig. 5 but
showing the throw-off slide 11 its retired po-
sitio1, the lower portion of the lock-case be-
1ng broken away. Fig. 9 a view of the lock
35 1n transverse section on the line a—b of Fig.
1. Kig. 10 a detached plan view of the inner
wheel-tumbler. Fig. 11 an edge view there-
of. Iig.12 a detached view in side elevation
of the latch-bolt. Iig. 18 a corresponding
40 view of the slide-bolt. Fig. 14 a plan view
of the slide-bolt. Fig. 15 a detached view
11 side elevation of the throw-off slide. Tig.
16 a detached plan view of the permutation-
washer. Ifig. 17 a detached plan view of the
45 spacing washer. Fig. 18 a detached view in
side elevation of the stem. Fig. 19 an end
view thereof.

My invention relates to an improvement |

1n that class of permutation locks which are

50 constructed so that.they may be operated by
- audible, as well as by visual guidance, that
is to say, by ‘‘elicks” as well as by letters so
that they may be unlocked by night as well

as by d&y} the object of the present inven- | the dial the pin will ride over the hole.

Fig. 3 a detached front view

tion being to produce a simple, compact and
effective lock constructed with particular

‘reterence to having the tumblers automatic-

ally thrown out of registration when the door
to which the lock is applied is opened so that
whoen the door is again closed it cannot be

opened except by the use of the combination

to which the lock is set. -

With these ends in view, my invention
consists i a permutation lock having cer-
tain” details of construction and combina-
tiozs of parts as will be hereinafter described
and polnted out in the claims. -

For the illustration of my invention I have
shown 1t as applied to the ““front”” of a U. S.
post otlice lock-box, but this is not necessary
as 1t may be used in other situations, though
1t was primarily desigied for such use.

As herein shown, the knob 2 has its stem
formed with a shoulder 3 for the attachment
of a dial 4 which bears uponits outer face the
letters A to S inclusive, and twice as many
degree marks 5 regularly arranged so that
each letter may be said to have two positions,
as, for instance, A and A 1/2. Upon its in-
ner face the dial 4 has a finder-pin 6 which
normally rides upon the outer face. of the
cover 7 of the lock-case 8 in the circular path
indicated by the dotted line 9 in Fig. 3. In
this path 9 I form in the cover 7 a hole 10
large enough to freely receive the finder-pin
6 when the same is brought into registration
with it, the said pin and hole being arranged
with reference to the letters on the dial 4 so
that in case the knob 2 and hence the dial 4,
are crowded mward as they are being re-
volved, the pin 6 will enter the hole 10 just
as the letter A is brought into registration
with the mark 5% on the door 36 as shown in
Ifig. 1, the said mark being the starting point
from which the dial 4 is turned in one direc-
tion or the other in opening the lock, whether
the same is to be opened by visual or audible
ourdance.

The shank of the knob 2 is formed at its

inner end with a concentric recess 11 for the

reception of the outer end of a small helical
spring 12 (Fig. 9) the inner end of which en-
vers a complementary circular opening 13 in
the center of the cover 7.
spring keeps the dial 4 pushed outward suffi-
ciently to keep the finder-pin 6 clear of the
nhole 10 so that in the ordinary operation of

Normally this
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case, however, the knob 2 1s pressed inward
the tension of the sprine 12 will be overcome
and then the pin 6 will enter the hole 10 as
soon as 1t 1s brought into registration there-
with. In this way the pin 6 enables the
user of the lock to find, in the dark, the
point from which to start counting the clicks
in opening the lock. The user of the lock
then “‘lets up’’ on inward pressure on the
knob and thus has a starting point, as ex-
plained, from which to count the ‘‘clicks,”
the number of clicks counted corresponding,
of course, to the number of letters which the
user would have to turn past the starting
mark 5* if he were manipulating the lock by
visual guidance. -

. The shank of the knob 2 is formed with a
threaded axial screw-hole 14 for the reception
of the threaded end of a connecting-screw 15
passing from rear to front through a short

stem or coupling-piece 16 located within a

center tube or hub 17 having its outer end
flanged for being mounted in the back of the
lock-case 8 into which 1t extends. The for-
ward end of the said stem 16 1s flattened for
entrance into an oblong opening 18 in the
click-wheel 19 (Fig. 6) which, upon its inner

~ face, carries the outer wheel-tumbler 20

30

35

which thus partakes of the rotation of the
click-wheel. 'The screw 15 draws the end of
the stem against the bottom of the recess 11
and thus frictionally couples the knob and
dial and the click-wheel and outer wheel-
tumbler together. However, in case the
lock should become deranged, the end of the

~ stem will slip on the bottom of the recess and

40

45

so prevent the injury of the mechanism. In
this connection L may explain that for the
reason that the screw 15 draws the end of the
stem 16 against the bottom of the recéss 11,
the knob, dial, stem and screw become vir-
tually one piece and as such are pushed out-
wardly by the spring 12 the outer end of
which bears against the bottom of the recess
11, while 1ts inner end bears against the
outer face of the click-wheel 19. When the

~user of the lock presses inward upon the

CO
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knob, the tension of the spring will be over-
come, permitting the knob 2, dial 4, stem 16
and screw 15 to move inward as one piece,
whereby the finder-pin 6 1s brought into play
for entrance into the hole 10 in the cover 7 of
the lock-case 8. o -

The click-wheel 19 hasits periphery formed
with as many scallops (I use that term for
want of a better) as there are letters upon the
dial 4, these scallops coacting with a click-
pawl 21 having a spring 22 and mounted
upon a stud 23 in the lock-case 7. More-
over, the said clhck-wheel, and hence the
outer wheel-tumbler 20, are centered and
held in place against lateral movement by

the formation i the tumbler of a concentric

opening 24 which receives the extreme outer

end of the center tube or hub 17. The said |
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| outer tumbler 20 1s formed in its edge with a

notch 25 for the reception of the inner end of
a latch-bolt 26 (Fig. 12) which is combined
with a shide-bolt 27 (Figs. 13 and 14) the said
latch-bolt and slide-bolt passing through an

opening 7* in the right hand side wall of the

lock-case 8 and having their Inner ends
passed through a parallel cheek or guide-plate
28 secured to the bottom of the case. The

latch-bolt 26 has a hole 29 for the reception

of one end of a bolt-spring 30 coiled upon a
stud 31. The latch-bolt and the shide-bolt
are coupled together by a coupling-stud 32
carried by the slide-bolt and entering a slot
33 1 the latch-bolt. By the engagement of
this stud with the inner end of the said slot,

73
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the slide-bolt retracts the lateh-bolt when

the slide-bolt 1s thrown inward by the man-
ual operation of a lever 34 secured to the
inner end of the shank of a button 35 mount-
ed 1n the door 36 which is hinged in the frame
37, the said door and frame constituting the
“front’ of a U. S. post office box. The lever
34 aforesaid enters a notch 38 in the inner
edge of the outer end of the slide-bolt 27.
The said outer wheel-tumbler 20 carries a pin
39 located almost opposite its notch 25 and
arranged to coact with the projecting outer
end of the finger 40 of a permutation or
change-washer 41 arranged to turn freely
upon the center tube or hub 17, and located
below the inner wheel-tumbler 42 (the per-
mutation tumbler) which 1s also mounted
upon the hub 17 so as to turn freely there-
upon and formed with a circular series of
holes 43 for the reception of the finger 40
atoresaid. The said pin 39 engages with the
finger 40 and, as it were, picks up the inner
wheel-tumbler for the rotation of the same in
one direction or the other so as to bring the

' notch 44 thereof into registration with the

slide bolt 27, 1t being a condition precedent

to the opening of the lock that the notches 25

and 44 of the two tumblers must be regjs-
tered with each other for the simultaneous
reception of the inner ends of the latch-bolt
and slide-bolt respectively. .

A spacing washer 45 (Fig. 17) resting upon
the inner wheel-tumbler 42 1s formed with an
inwardly projecting rib 46 for entrance
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into a groove 47 in the center tube 17, where-

by the said washer 45 1s prevented from ro-
tating. This washer 45 forms a bearing for
the outer wheel-tumbler 20 the inner face of
which rides upon 1t. To change the permu-
tation of the lock, the same must be taken

120

sufhiciently apart to permit the inner wheel-

tumbler 42 to be shifted with respect to and
re-engaged with the finger 40 of the permuta-
tion-washer 41 the range of change being lim-

I25

ited only by the number of holes 43 in the in~-

ner tumbler the notch 44 of which is virtually
changed in position with regard to the finger
40, by resetting the said washer and tumbler
as described.
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By turning the outer wheel-tumbler 20

{rom left to right, its pin 39 will engage with
 the left

hand side of the projecting end of the
finger 40, whereby the Inner wheel-tumbler
42 will be “picked up,” so to speals, by the
tumbler 20 and rotated therewith from lef:
to right. Gn the other hand, when the
tumbler 20 is turned from right to left, its pin
59 will engage with the richt hand side of the
projecting end of the finger 40 and turn the
mmner tumbler 42 from right to left. By
thus indirectly turning the mner tumbler 42
in one direction or the other as may be re-
quired, its notch 44 will be brought into
alinement with ithe mner end of the slide.
bolt 27 after which the outer tumbler 20 will

~ be turned, also under the cutdance of the lei-

20
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the door 36 is opened. Tor this
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“the slot 1o limit
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shoulder 51 of the slide

work and disarranges the tumblers,

ters on the dial or under the guidance of the
“clicks,” to bring its noteh 25 into registra-
tion with the inner end of the latch-bolt 26.
The said notches having been brought into
registration the button 35 in the door 36 is
operated for withdrawing the latch-bolt 26
irom a hole 48 formed for its recepiion in the
flange 49 of the door-frame 37.

Now to prevent the door from being closed

with the notches still registered which would

render it liable to be surreptitiously opened

wilchout the use of the combination of the

lock, I provide

for automatically throwing
the notches

out of registration the moment

purpose 1
employ a throw-off, or, as it might be called,
a de-registering slide 50 (Fig. 15) located in
the case § and having a shoulder 51 coacting
with a throw-off pin 52 carried by the inner
wheel-tumbler and ‘located therein in such
position with respect to the notch 44 thereof
that when the same is registered with the
slide-belt 27 the pin is standing close to the
as shown by Fig, 7.
L particularly wish to poini out that the
slide 50 1s made and operates independently
of the latch-bolt 26 and the slide-boli 27,
these two paris taken together forming, as it
were, the bolt of the lock. The slide 50 is
formed with a longitudinal slot 53 recelving
a guide-pin 54 which engages with the ends of
the sliding movement of the

slide. : |
A spring 55 mounted upon a spring-siud
76 engages with a pin 57 carried by the slide
and exerts a constant effort to push the slide
outward. The outer end of the slide is
formed with a bevel 58 which engages wich
the left hand side of the frame 37 when the
door is nearly closed and crovds the slide in-
ward against the . tension of the spring ,55,
whereby the shoulder 51 is moved inward en.

tirely out of range with the pin 52 leaving the

inner tumbler free to be rotated in either
direction. Just as soon, however, as the
door or other part to which the lock is

plied 1s opened, the throw-off slide does its

ap-

3

| spring 55 acting to shoot the slide 50 from

the | with

right to left, whereby the shoulder 51 en-
gages with che pin 52 and turns or swirls the
tumbler 42 so as to carry its notch 44 out of

registration with the notch 25 in the tumbler

20.  The possibility of closing the door with

the notches in regisiration is thus precluded.’

When the door is closed the throw-off slide 50
1s Torced back into its retired position so as
not to interfere with the operation of the
tumblers, as already described. TIf the wheol
tumbler 42 should bhe rotated from left to
right when the door is open, (chis will, of
course, take place when anvone fumbles oy
plays wish the lock), the pin 52 will engage
with the shoulder 51 and push the slide 50
back and then release it as the pin rides over
the pomt of the shoulder, this being a merely
1dle movement of the slide 50. On the other
hand, if the tumbler 42 is turned from right

to lefs, the pin 52 will engage with the lower

edge of the slide 50 and block the further
turning of the inner tumbler. It is to be
noted that the described “throwing off”? of
the mner tumbler is done entirely independ-
ently of the knob and dial.

It 1s apparent that in carryimg cut my in-
vention, some changes from the construc-
tion herein shown and described may be
made. I would therefore have it under.
stood that I do not limit myself thereto but
holdmyseif at liberty to make such departures
therefrom as fairly fall within the spirit and
scope of my inventien. |

1 elaim - —

1. In a permutation lock, the combination

with a bolt, of a dial, a wheel-tumbler rota-

table independently of the said dial, and an
automatic threw-c{l made and operating in-
dependently of the said bolt to “‘throw off”
the said tumbler without rotating the dial
and released for that purpose when the door
or part to which the lock is applied is opened.

2. In a permutaticn lock, the combination
with a bolt, ¢f a dial, a wheel-tumbler rota-
table independently of the said dial, and an
automatic throw-off elide made and operating
said bolt and coacting

mdependently of the :
and having a project-

with the said tumbler

1ng outer end which normally helds it in its

retired position, whereby when the door or
part to which the leck is applied is opened,
the slide is released and automatically cper-
ated to ““throw off” the tumbler without ro-
tating the dial.

3. In a permutation lock, the combination
with a bolt, of a dial, two wheel-tumblers one
of which is rotatable independently of the.
dial, and an automatic throw-off made and
operating mdependently of the said bolt and
coacting with the said mdependently rota-
table wheel-tumbler which it ““throws off””
without rotating the dial.

4. In a permutation lock, the combination
a bolt, of a dial, an mmner wheel-tum-
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~table independently of the dial and having a .
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zo carrying a throw-ofl pm anc

<

bler rotatable independently of the said
dial, an outer wheel-tumbler rotatable there-
with, and an automatic throw-off made and
operating independently of the said bolt and
coacting with the said inner wheel-tumbler
to ‘“‘“throw off 7 the same without rotating
the dial when the door or part to which the
lock 1s applied is opened.

5. In a permutation lock, the combination
with a bolt, of a dial, a wheel-tumbler rota-

notch and a throw-off pin, and an automatic
throw-off slide made and operating mde-
pendently of the said bolt and coacting with
the said pin to turn and so “‘throw ofl” the
tumbler when the deor or part to which the
lock is applied is opened, the pin being 1n
operative relation with respect to the slide
when the noteh is registered with the bolt.

6. In a permutation lock, the combination
with a bolt, of a dial, a wheel-tumbler rota-
table independently of the said dial and hav-
ing a notch and a throw-oll pin, an auto-
matic throw-off slide made and operating in-
dependently of the said bolt and having a
shoulder coacting with the said pin which 1s
arranged with respect to the notch so that
when the notch is in its unlocking pesition,
the pin is in its operating position with re-
spect to the shoulder on the slide, and means
for resetting the said tumbler to secure differ-
ent permutations for the lock.

7. In a permutation lock, the combination
with a bolt, of a dial, two wheel-tumblers one
of which is rotatable independently ol the
said dial and each having notches brought
into registration for the opening of the lock,
and a throw-off slide made and operating in-
dependently of the said bolt and released
when the door or part to which the lock 1s
applied is opened and then automatically op-
erating to turn the tumbler rotatable mude-
pendently of the dial so as to throw the
notches of the said tamblers out of registra-
tion.

3. In apermutation lock, the combination
with a dial, of two wheel-tumblers having
notches brought into registration for the
opening of the lock, one of the said tumblers

 being rotatable

854,427

- independently of the said dial, an automatic

throw-off slide having a shoulder for engag-
ing with: the said pin and having a projecting
end by which it is held in its retired position,
and a spring exerting a constant effort to op-
erate the slide, whereby when the door or
part to which the lock 1s applied is opened,
the slide is automatically operated with the
effect of moving the tumbler rotatable inde-
pendently of the dial so as to throw the
notches of the tumblers out of registration.

9. In a permutation lock, the combination

with a bolt, of a knob and a dial, an outer
wheel-tumbler fixed to rotate with the said
knob and dial, an inner-wheel tumbler rota-
table independently of the said outer tum-
bler but adapted to be picked up and set
thereby and provided with a throw-off pin,
the two tumblers being respectively formed

with notches which are brought mto regis-
| tration for the opening of the lock, and a

throw-off slide made and operating inde-
pendently of the said bolt and coacting with
the said pin for turning the inner tumbler,
without rotating the said dial, to automatic-
ally throw its notch out of registration with
the noteh in the outer tumbler when the door
or part to which the lock is applied 1s
opened. _
10. In a permutation lock adapted to be
operated by audible as well as by visual
suidance, the combination with a lock-case
and cover, of a knob, a dial, a finder-pin car-
ried by the dial and arranged to enter a hole
in the said cover, and a spring interposed be-
tween the dial and cover and normally keep-
ing the dial pushed away from the cover so
theg the pm will clear the said hole, whereby
when the knob and dial are pushed inward to
overcome the spring, the pin enters the hole

and establishes a starting point for manipu-

lating the lock by audible guudance.
In testimony whereof, I have signed this
specification in the presence of two subserib-

- 1ng witnesses.

JAMES J. MURPHY.

Witnesses:
Or1s B. Houam,
Harry . CrLow.
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