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To edl wivon o6 ey coneeri: -

Be it known that I, LzmMER 1. HiciNBOT-
1AM, a citizén of the United States of Amer-
ica, residing at Chicago, 1n the county
Cook and State of Illinois, have invented cer-
tain new and useful Improvements in Per-
mutation-Locks, of which the following 1s a
specification. o

My invention relates to certain mew and
useful 1mprovements in permutation-locks,
and the construction illustrated is designed,
primarily, for use upon freight-car doors;
but 1t can obviously be used upon otherforms
of doors, as well as upon boxes, trunks, an
the like. '

The object of the invention is to produce a
lock in which the lock-bolt itself is removable
and interchangeable with other locks of this

kind, the bolt itself being of a peculiar con-

struction containing a number of lugs or op-
posing pieces which must be brought into a
certain predetermined arrangement before 1t
can be removed to unlock the door.

To such end my invention consists 1n cer-
tain novel features of construction, a descrip-
tion whereof will be found in the following
specification and illustrated in the accompa-
nying drawings. -

In the aforesaid drawings, Figure 1 1s a
fragmental perspective view of a car-door

and jamb with my improved lock applied
thereto, the bolt being shown in a position

about to be inserted in the lock. F¥ig. 21s a
perspective view of the lock-casing. Fig. 3
is a horizontal section through the jamb,
door, and lock, showing the parts in the
locked position. Fig. 4 1s a perspective view
of the bolt. Fig. 5 1s a similar view of one of
the tumblers which comprise the bolt, and
Fig. 6 is o horizontal section showing the
manner of applying the lock to swinging
doors. |

In the figures, A represents a car-door, and
A’ a jamb, the door in this case sliding from
the open to the closed position, and vice
versa. Near the edge the door 1s bored to
receive the casing B of the lock, which 1s pret-
erably cylindrical in form and secured 1n
place in any suitable manner, here shown as
by means of screws b, passing through aflange
B’ on the casing. The bore of the casing has
a number of radial grooves o’ 0* b* b* of differ-
ent depths extending radially from 1it, these

arooves being also of different widths, the

deepest groove being the narrowest one, and
SO ON.
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formed with a number of concentric shoul-

ders b° b° b7 b, increasing in diameter irom
the bore outward, as shown in Iig. 2, the
number of shoulders being the same as the
number of grooves. - It should be noted that
theshallowest groove terminates at theshoul-

der of least diameter and that the deeper

arooves terminate likewise in succession.
The bolt C consists, essentially, of an arbor
or spindle C’ and a number of tumblers C* C?
C4, concentrically mounted upon said spindle
and capable of being arranged 1n the proper
manner to permit of the insertion and re-
moval of the bolt. The spindle projects far

| enough beyond the inner face ot the door to

engage with the keeper, here shown as an eye-
bolt D, which is slidingly secured in the jamb
A’, as shown in Fig. 3.  The eyebolt is pref-
erably mounted in a casing d’, and when the

door 1s opened said bolt may be pushed back.

into the casing, so as to leave no parts pro-
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jecting beyond the jamb. The construction -

of this eyebolt is not material to my nven-
tion, as any suitable keeper may be em-
ployed. Each of the tumblers consists in a
tubular portion ¢’ (see Fig. 5) and a head ¢,
the tubular portion being formed with an oc-
tagonal end ¢?, upon which the head1s seated,
the head itself being formed with a similarly-
shaped opening fitting on the tumbler. The

heads of the tumbler are provided with char-
acters which when arranged in a certaim pre-

determined order will permit of the insertion
and withdrawal of the bolt. Upon the other
ends of the tubular portions of the tumbler
are lugs ¢ ¢® ¢ of different lengths and
widths, each one corresponding with one of
the grooves in the casing, so that the one
which is shortest and widest will freely enter
the corresponding groove in the casing, but
no other, the other lugs also being capable of
entering their respective grooves. The spin-
dle has a head removably secured thereon 1n
like manner and is provided with a pmn ¢,
serewed into it, so as to be readily removable.
It should. be noted that the tubular portions
of the tumblers are of such length that the
lugs upon them will when in place engage the

-respective shoulders upon the casing, each

lug also abutting against the adjacent tubu-
lar portion of the bolt, so that when the pin
¢" is in place in the spindle all of the tumblers
will be confined between the head of the spin-
dle and the pin ¢. In this way no longitu-
dinal movement of any of the tumblers is per-

Near its inner face the casing is | missible upon the other, whereby any unau-
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thorized person might tamper with the lock

and learn the proper arrangement of the tum-

blers to open the same. In the preferred
form here shown the heads ¢? are of decreas-
g diareters, beginning with the head near-
est the door, thus affording a convenient
knob by which the bolt may be handled.

~ In the modification illustrated in Fig. 6 the
lock 1s applied to swinging doors, such as are
used in refrigerator-cars. The keeper in this
case 1s the casing B itself, it being secured in
the door A% which is closed first. A hole is
provided in the door A?, through which the
bolt is inserted. '

In operating the lock the tumblers are
first arranged so that the lugs will be in po-
sition to enter their corresponding grooves
in the casing and the indicating characters
torming the combination noted. The bolt

1s then thrust into the casing, the end of the-

spindle entering the keeper upon the jamb
and the tumbler turned to bring the lugs
mto engagement with the shoulders upon
the casing. To open the door, the tumblers
must again be arranged by means of the in-
dicating characters so that all of the lugs
will be in alinement with their respective
grooves, when the bolt may be withdrawn.

In using this lock upon freight-car doors
any number of these bolts may be had on
hand, inasmuch as each will fit all the locks,
and the clerk attending to the locking of the
door may select any one of the bolts and
atter noting the combination of the indicat-
ing character can lock the door with it and
indicate the combination upon the bill or
invoice, so that the person receiving said
bill or invoice at its destination will be the
only person able to unlock the door. When
1t 1s desired to change the combination of
any one of the bolts, the pin ¢ is unscrewed
and elther one or all of the heads turned
with respect to the tumblers and the pin re-
placed. A new combination is thus very
quickly obtained. The advantages of a
lock of this kind are many. The bolt itself
being removable prevents unauthorized per-
sons from obtaining knowledge of the proper
combination while the car is standing on the
track and not in use. It also prevents mis-
chievous persons from locking the doors,
thereby making them very difficult to open.
The interchangeability of the bolts and
locks, as well as the interchangeability of
the permutation of the bolts, is exceedingly
advantageous in a structure of this kind.

I realize that considerable wvariation is
possible 1in the details of this construction
without departing from the spirit of the in-
vention, and I therefore do not intend to
himit myself to the specific form herein shown
and described.

I claim as new and desire to secure by Let-~
ters Patent—

1. In a permutation-lock, the combination

800,648

| with a casing, of a member adapted to be

locked thereto, a removable lock-bolt adapt-
ed to engage said member to lock it to the cas-
ing, provided with tumblers adapted to en-
cage the casing to lock the lock-bolt therein,

70

but which when properly arranged with re-

spect to the casing will permit of the unlocking
of the lock and removal of the lock-bolt.

2. In a permutation-lock, the combination
with a casing having a cylindrical bore and
two or more radial grooves, of a remov-
able lock-bolt provided with tumblers hav-
ing means adapted to lock the bolt therein,
which when properly arranged will pass out
through said grooves when the bolt is with-
drawn. -

3. In a permutation-lock, the combination
with a casing having a cylindrical bore and
two or more radial grooves of different sizes,
of a removable lock-bolt comprising tum-
blers, each of which is provided with a lug
adapted to pass through one of the grooves,
but not through the other, and adapted to
engage the casing to prevent withdrawal of
the bolt when at least one of said lugs is out of
allnement with 1ts respective groove.

4. In a permutation-lock, the combination
with a casing having a cylindrical bore ter-
minating in a series of concentric annular
shoulders gradually increasing in diameter,

and a series ol radial grooves of different

depths, of a series of tumblers each having a
lug corresponding to the depths of one of the
grooves In the casing, said tumblers prevent-
ing withdrawal of the bolt when at least one
15 1In engagement with its corresponding
shoulder.

5. In a permutation-lock, the combination
with a casing having a cylindrical bore, ter-
minating m a series of concentric annular
shoulders gradually increasing in diameter
and a plurality of radial grooves of different
depths and widths in said bore terminating
at the shoulder corresponding to its depth,
of a removable lock-bolt comprising concen-
trically-arranged tumblers each having a
lug of a depth and width corresponding to
one -of the grooves 1n the casing, said tum-
blers preventing withdrawal of the bolt
when at least one of said lugs 1s out of aline-
ment with its respective groove.

6. In a permutation-lock, a removable
lock - bolt comprising a spindle, a series of
tumblers concentrically arranged upon the
spindle and having heads, the positions of
which upon the respective body portions
may be changed at will to alter the combi-
nation of the lock.

7. In a permutation-lock, the combination
with a casing formed with a cylindrical bore,
of a removable lock-bolt therefor, compris-
ing a spindle, a series of tumblers provided
with devices for engagement with the casing
and having heads, the positions of which

| up on their respective body portions may
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be changed at will to alter the combination

of the lock.

8. In a permutation-lock, the combination
with a casing and keeper, of a removable
lock-bolt adapted to engage the keeper to
lock 1t thereto, provided with tumblers
adapted to engage the casing to lock the bolt
therein and 1n the keeper, but which when
properly arranged will permit of the unlock-
ing of the bolt and its withdrawal from the
keeper and casing.

9. In a permutation-lock, the combination
with a casing and keeper, said casing having
a cylindrical bore, and a plurality of radial

orooves, of a removable lock-bolt provided 15
with tumblers having means adapted to lock
the bolt to the casing and keeper, which
when properly arranged will pass out through
the bore and grooves when the bolt 1s with-
drawn. 20
In witness whereof I have signed the above
application for Letters Patent, at Chicago,
in the county of Cook and State of Illinois,

.this 13th day of July, A. D. 1904.

ELMER E. HIGINBOTHAM.
Witnesses:
Craas. 0. SHERVEY,
KATHLEEN CORNWALL.
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