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To all whony it my corceri:

Be it known that I, Haxns A. ALy, a citi-
zen of the United States, residing at Hankin-
son, in the county of Richland and State of
North Dakota, have invented certain new
and useful Improvements 1 Permutation-
Locks; and I do hereby declare the following
to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which 1t appertains to
make and use the same.

My invention relates particularly to locks
for post-oflice boxes, and has for its especial
object to provide an improved permutation
or combination lock therefor.

~To the above ends the invention consists
of the novel devices and combinations of de-
vices hereinafter described, and defined in the
claims.

The invention is illustrated in the accom-
panying drawings, wherein like characters
indicate like parts throughout the several
VIeWsS.

Referring to the drawings, Ifigure 1 1s a
view in elevation looking at the outer faces
of several post-oflice boxes and showing my
improved lock applied to tie several boxes,
some parts being broken away. Iig. 2 1s a
vertical section taken on the line 2* z* ol
Fig. 1. TFig. 3 is a horizontal section taken
on the line z* x® of Fig. 2, some parts being
broken away. Iig. 4 1s a vertical section
taken on the line o 2t of If1g. 2. 1hg. 515 a
vertical section approximately on the line
2® 2° of Fig. 4. Fig. 61s an edge elevation of
the door of one of the boxes; and ig. 7 1s a
horizontal section taken on the line 2" o of
Fig. 1, some parts being broken away.

Post-oflice boxes, as 1s well-known, are
usually arranged both in borizontally and
vertically extended rows and at tiielr outer

‘ends are provided with hinged doors having

transparent panes, which permit the con-
tents of the boxes to be seen from the outer
side of the tier of boxes. 'This arrangement
is indicated in Iig. 1; but i the description
which will follow a single box and lock mecii-

anism will be desciibed, the others being

duplicates thereof.

~ The numeral 1 indicates the box, which is
open at its inner end and at 1ts outer end 1s
provided with a hinged door 2, having a
transparent pane 2*.  The door 2, as shown,
is provided at its free edge with inwardly-
projecting hook-like lugs 3 and at 1ts lower

il

compressed against the end of the box when
the dooris closed and which serves to impart
an 1itial opening movement to the door
when the said door 1s released.

Secured in an upright position within the
box at one side thereof and adjacent to the
free edge of the door 2 1s an upright lock-case
5, whici 1s provided with a removable side
plate 6. Intermediately pivoted to the
fixed side plate of the case 5, one above the
other, 1s a pairof lock-levers 7, the outwardly-
projecting ends of which are bent laterally
at 7* for engagement one with each of the
lock-lugs 3 of the door 2. The mner ends of
these lock-levers 7 are pivotally connected to
a vertical bar 8§, the upper end ol which bar
is pivotally connected to the mtermediate
portion of a lock-releasing lever 9. This
lock-releasing lever 9 at 1ts forward end 1s
pivoted to the fixed plate of the case 5, and
the rear end thereof projects beyvond the
box, so that an attendant on the mner side
of the door of the box may unlock the
door of the box simply by pressing upward
on the set end of the lever 9. DBy reference
to Ifie. 6 it will be noted that the depending
portion of the lock-lugs 3 are beveled, so that
when the door 1s pressed closed 1t will cam
downward the forward ends ol the lock-
levers 7 and cause the ends 7* of said levers
to automatically encage with the said lock-
lugs to lock the door after the manner of a
spring-lock. It may be here stated that, 1f
desirable, the lock-cases 5 may form the par-
titions between adjacent boxes.

The permutation or combination devices
for releasing the door-lock are as follows:
Mounted for vertical movements in a chan-
nel-euide 10, secured to the fixed side of the
lock-case 5, 1s a releasing bolt or slide 11,
which has a plurality of closely-positioned
pin-seats 12, arranged n a vertical row.
The numeral 13 indicates so-called *combi-
nation-pins,” which are adapted to be m-
serted in any desired number and in different
arrangements within the pin-seats 12, The
Jower end of the releastne-bolt 11 normally
rests upon the foot-flange 14 ol an adjustable
bolt-setting block 15, which block, as shown,
is provided with a plurality of notches 16,
anv one of which are adapted to be engaged
with a tooth 17 of a vertical post 18, rigidly
secured to the bottom of the case 5, as best
shown in Fie. 2. The distance between the
successive perforations 12 ol the releasing-

edge is provided with a leaf-spring 4, that 1s | bolt 11 should be the same as the distance
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between the notches 16 of the bolt-setting
block 15. The releasing-bolt 11 1s arranged
to work in the plane of the rele&amg—levm 9,
and 1ts upper end is adapted to engage the
sald lever and force the same upward; and
thereby unlock the door, whenever the saia
bolt 1s given a certain movemem ‘which is
predetern ined by the setting of the block 15
with respect to a post or standard 18. Ver-
tical step-by-step movement will be 1111p:1rued
to the releasing-bolt 11 by the proper ma-
nipulation of a plurality of finger-actuated
keys, preferaply i the form of bars 19, the
forward ends of which form trunnion-like
finger-pieces 20, that work freely through
suitable seats formed in the front nlate of the
lock-case 5. Therearwardly or inwardly pro-
jected ends of the key-bars 19 are reduced to
the form of fingers 21, that rest loosely upon
the studs or pins 22 on the fixed Slde of the
lock-case 5. Just forward of the fingers 21
the ends of the key-bars 19 are formed with
inclined cam-surfaces 23, that terminate
stop projections 24. The key-bars 19 are
yieldingly drawn fﬁrward $0 trmt their fin-
O‘erﬂpmceq 20 are projec b@d as shown 1n H1gs.
2 and 5, by means of hehL coiled springs 25,
attaohed t0 said bars and to the free edge of a
latch-plate 26, that is hinged to the ‘fop a1
bottom of the lock-case at 26%. At its free
edge this latch 26 has a vertically-extended
inturned lange 27, that is yieldingly pressed
acainst the sides of the key-bars 19 by meaz
of the ‘%pI‘lllOs 95. The key-bars 19 are pro—
vided with cam-lugs 28, the beveled rear
faces of which have a camming action on the
lange 27 when the kev—bars are pressed rear-
ward or inward.® When- the kev-bar is
forced inward, 1ts luﬂ 28 passes inward of the
said flange 97 and the said flance then acts
upon said lug £0 lock that key- bar in its most
inward “r)oqmon =i When the next key-bar is
Forced inward, however, the free edge of the
latch-plate 26'is forced away from the 1a Cn—
bars, and its flange 27 releases the lug 28 of
the last prewouslv—()perated key and permits
the said key to be returned to its normal or
outermost position under the action of 1ts
spring 25. Below the key-bars 19 and m*ow
the lowermost lock-lever 7 is a so- caﬂed
qettmg-kw” 29, the body of which 1% SNOWN
as flat and the tran: nion-like outer end 30 of

which works through t
The® flat 1nner end of this re-

setting-key 29 rests loosely in a flat open
seat %1 formed on the fixed side of the lock-

case 5. The arrangement of this resetting-
bar 29 is such that when it is olven a pfwtlal
rotation or rocking movement it will engage
the flange 27 of the l&tcll-plmes 26, and there-
by cause the lock to release the last set key-
bar 19. On the front end portion of the re-
setting-key 29 1s a cam-finger 32, with which
the forward end of the lower lock-lever 7 en-
cages when forced downward. When the

he front nlate of the

849,714

sald cam-finger 32 1s engaged by said lock-
lever, the reqeuu’:h}—he*} 29 will be rocked,
with the result above stated:

In the following illustration the key-bars
19 are referred to as ‘“first,” ‘‘second,”
“third,” and ‘“fourth’’ keys from the top
successively to the bottom members. As
shown in Fig. 2, the bolt-setting block 15 1s
lowered five notches from its extreme upper-
most position, so that the releasing-bolt 11
will require five steps of movement to Carry
it high enough to first engage the releasing-
lever 9
enough to cause the ends 7* of the loe]x—levers
7 to be disengaged from the lock-lugs 3 of the
door.22The pins 13 aresetinthe seats 12 of the
releasmg plunﬁ‘er for the following combina-
tion, to wit: ¢ - 2-1-4 -2 - 3-)” which means
that the second, first, fourth,, and agaln the
second and then the third keys must be op-
erated in succession. When the second key
is forced mnward, its lifting-finger 21 engages
under the immediately-overlying pin 13, and
then the cam-surface 23 by its engagement
with the fixed pin 22 causes the said finger
21 to move upward and to thereby 1mpart
one step of movement to the said releasing-
plunger. This movement brings the upper-
most pin 13 into a position which is above
the finger 21 of the first or uppermost key-
bar, so that when this lock-key is forced
inward a second step of upward movement
will be imparted to the said releasing-plun-
cger. The above movement of the first or
uppermost key brings the lowermost pin 13,
which 1s above the ﬁwer 21, of the fourth or
lowermost key-bar, so “that when this fourth
key 1s forced inward a tnird Step or upward
movement will be imparted to the said re-
leasing-plunger. This movement of the
fourth or lowermost key brings another pin
13 into position just above the fi neer 21 of
the second key, so that this second kev may
then be again operated. This second opera-
tion of the said second key imparts a fourth
step of upward movement to the releasing-
plunger 11, and thereby brings a pin 13 into
a p031t1011 just above the finger 21 of the
third key-bar, so tnat when this latter kev—
bar is moved inward a fifth step of upward
movement will be imparted to said releasing-
plunger 11 and the door of the box will be
un. oeked as already described. As already
ind mated the releasing movement of the
lower lock-lever 7 rocks the resetting-key 29,
and thereby causes the latch-plate 26 to re-
lease the last actuated key-bar 19. When
this last actuated key-bar l'etur‘ns to normal
position, the releasing-plunger 11 18 per-
mitted to drop back to normal position upon
the foot-flange 14 of the block 15.

From what has above been said it is evi-
dent that with a small number of kevs a very
oreat many different possible combinations
are provided. It is also evident that any or

and to then force the said lever hig h |
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all of the keys may be used several times in~

the same lock-releasing operation.
The expression ”lodx—ldeasmw bolt’ 1s

herein used in a broad sense to include ANy

part which is mounted for progressive move-
ment to release the locking mechanism, and
the term “keys’ and “ke} -bars’’ 1s also
used in a broad sense to include finger-actu-
ated elements arranged for action on said
lock-releasing bolt.

What I elaim 15—

1. In a permutation-lock, the combination
with locking mechanism, of a rele AsSIng Mmein-
ber armnﬂ*ed to release said locking mechan-
1Ism, by a predetermmed step—by-—stop move-
ment and a plurality of key members having
portlons exposed where they may be en-
caged by the fingers and operative on said
TGIG&SIHg member in a predetermined order
of succession, to unpart the successive step-
by-step releasmo‘ movement thereto, sub-
stantially as described.

2. In a permutation-lock, the combination
with locking mechanism, of a releasing men-
ber arranged to release said locking mechan-
1sm, by a predetermmed Step—-by-btep move-
ment means for setting said releasing mem-
ber 1 in different normal positions, a plumhtv
of key members operative on said releasing
member, in a predetermined order of succes-
sion, to 1mpart a successlve step-by-step re-
lea,smg movement thereto, and means for
changing the operative order of succession of

said key members, substantially as described.

3. Ina permutatlon— ock, the combination
with locking mechanism, of a releasing-bolt
having a plurahty of pm&:. or pI‘O]LthOHS, and
a plumhty of key-bars and codperating cam
devices, wiich key-bars are operative on the
pins or pr0]ect10ns of said releasing-bolt, in a
predetermined order or succession, to 1111pmt
a step-by-step movement thereto, and there-
by causing the same to release the said lock-
Ing mechanisim , substantially as described.

1. Ina pelmutatlon -lock, the combination
with locking mechanism, of 2 lock-releasing
bolt opemtwe by a predetermmm step—by
step movement, to release said locking mech-
anism, an ad]ustftble stop-block for Settmﬂ
said bolt in different normal positions, adl-
justable combination-pins on said releasing-
bolt, and a plurality of key-bars operative on
the pms of said releasing-bolt, in a predeter-
mined order of succession, to nnpart a step-
by-step lock-releasing moverent to said bolt,
substantnlly as described.

5. In a permutation-lock, the combination
with locking mechanisin, of a lock-releasing
bolt Operatwe by a pledetemnnul step- by—
step movement Lo release said locking mech-
anism, a plurality of spring-retr acted key-
bars 0pemtwe on sald releasing-bolt, 1n a
predetermined order of succession, to 1mpart
astep-by-step lock-releasing movement there-
to, and a yieldingly-pr essed latch- -plate oper-

&

ative on sald key-bars to hold the last oper-
ated key-bar in its operated position and to
release the last previously-operated key-bar,
substantially as a described.

6. In a permutation-lock, the combination
with locking mechanisim, of a lock-releasing
bolt nmfmg a plurahity of adjustable combi-
nation pins or projections, and operative, un-
der a predetermined step-by-step 1110?01110111;
to release said locking mechanism, an .Lu.]ust—
able stop-block for b(}ttlﬂﬂ said bolt in differ-
ent normal positions, a plul ality of keyv-bars
operative on the pins of said releasing-bolt,
1n a predetermined order of succession, o im-
part a step-by-step lock-releasing movement
to said bolt, a spring-pressed ]atch—pl&m op-
erative to lock the last operated key-bar in
an operated position, and to release the last
previously -operated key-bar, and means

- wherebysaid latch-plateisg wen a key-bar-re-

leasing movement, Smmlmneou:;ly with the
last step of movement of said lock-bolt, sub-
stantially as described.

7. In a permutation-lock, the combination
with locking mechanism, of a lock-r eleasing
bolt or member mmn%d to release said lock-
ing mechanism, by a predetermined step-by-
step 11101&'01‘11@1113 a plurality of key-bars opera-
tive on said Ieledbll’l”‘ bolt, in a predeter-
mined order ol succession, £ 1mpart a step-
by-step lock-releasing movement thereto, a
]at(,h-pl.:mte for lochmﬂ the last operated key-
bar in an operated position, and for releasing
the last previously-operated key-bar, and
means 1ndependent of said key-bars for im-
parting a releasing movement to said latch-
phte at will :-gubstantmll}f as described.

_ The combination with locking mechan-
ism, of a releasing-bolt having a plumhty ol
pmb, and itllimned to release said locking
mechanism by a predetermined step—-by—step
movement, and a plurality of key-bars and
codperating fixed cam pins or projections,
said key-bars having cam-surfaces that act
upon said fixed cam-pins, and having pro-
jecting fingers that operate on the pins of said
releasing bolt or member, substantially as de-
SGI ibed.

The combination with a post-oflice box
h:lVlnﬂ a hinged dooratitsouterend, of a lock-
lever u)opemtmn with the locking clement on

sald door, to lock the same in a “elosed POsI-
tion, a rele: asing bolt or member operative, by
Q pr edetermined step-by-step 1110vement to
move sald loch—lmru and unlock said (1001‘
and a plurality of key-bars operative on said
releasing-bolt, 1In a predetermined order of
suceession, to impart a step-by-step lock-re-
leasing movement thereto, said key-bars hav-
ng ﬁnﬂel——-pmces 0\])0.50([ at the exterior of
said box, substantially as described.

10. The combination with a post-oflice box
having a hinged door at 1ts outer end, of a
lock-lever cooperating with the 10@1~.1110 ele-
ment on said door, to Tock the same, & Tever
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connection extending to the inner end of said | said key-bars having finger-pieces exposed at o
box, whereby the door may be unlocked, at | the front of said box, substantially as de-

will, a lock-releasing bolt operative, by a pre- ; scribed.

determined step-by-step movement, to im- In testimony whereof I affix my signature
part a step-by-step lock-releasing movement | in presence of two witnesses. ..

to said bolt, and a plurality of key-bars op- HANS A, ALM.
erative on sald releasing-bolt, in a predeter- Witnesses:

mined order of succession, to impart a step- K. L. KINNEY,

by-step lock-releasing movement thereto, ! L. J. BLEECKER.
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