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This invention relates to permutation or combination
locks and more particularly to improved fences and asso-
ciated mechanisms therefor.

One object of the invention is to provide a simplified
fence mechanism that will produce no indication of tum-
bler-gate positions except at bolt retracting position.

Another object is to provide a simplified fence mecha-
nism which may be used with conventional lock cases and
tumbler systems with a minimum of alteration of stock
parts.

Still another object is to provide a fence which coop-
erates with the lock tumblers to throw the lock bolt to
locked position by turning the lock dial.

Yet another object is to provide a fence mechanism
to automatically retract the bolt when the proper com-
bination of tumbler positions is attained.

The attainment of these and other objects is reached in
connection with a combination lock having a plurality
of tumblers having alinable gates upon which tumblers
a fence in the form of a pivoted shoe normally engages,
said fence having an engagement distance with the tum-
blers greater than the width of the gates. When the gates
are alined, the fence pivots on an axis parallel with that
of the tumblers, and on the alined edges of the tumblers,
to permit a side of the fence shoe to enier the gates.
The entry of the fence into the gates allows the bolt to
be drawn.

In the accompanying drawing showing, by way of ex-
ample, two of many possible embodiments of the inven-
tion,

Fig. 1 is a rear view of one form of the lock, parts .

having been removed to show the interior;

Fig. 2 is a fragmental rear view showing the tumblers
with gates almost alined with the shoe aimost ready to
enter therein;

Fig. 3 is a view similar to Fig. 2 with the shoe fence
engaging on the periphery of a tumbler and spanning the
gate therein;

Fig. 4 is a side view of the shoe and a member for con-
trolling the position of the bolt;

Fig. 5 is a side view of the fence shoe;

Figs. 6 and 6a are, respectively, side and bottom views
of a post for mounting the parts of Fig. 4; .

Fig. 7 is a plan of the paris of Fig. 4;

Fig. 8 is an end view of the fence shoe;

Fig. 9 is a sectional view of the lock the section being
taken substantially along the line 9—9 of Fig. 1 looking
in the direction of the arrows of said ling;

Fig. 10 is a view similar to that of Fig. 1 showing an-
other form of the invention with the bolt in thrown posi-
tion;

Fig. 11 shows the view of Fig. 10 with the bolt in
drawn position;

Fig. 12 shows the position of the shoe of Fig. 10 when
the bolt is in locked position;

Fig. 13 shows a plan of parts in Fig. 12;

Figs. 14, 15 and 16 are, respectively, end, side and
bottom views of the shoe of Fig. 10, and
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Fig, 17 shows details of engagement of the shoe on the
tumblers.

One form of the combination lock comprises a case 10
having side walls 11, end walls 12 and 14 and a front wall
15, the latter having a hole 16 therethrough. A tubular
post 18 having a cylindrical bore 19 is force-fitted in the
hole and projects into the interior of the case and is pro-
vided with a shoulder part 17 at its outer end. A spindle
2¢ is rotatably disposed in the bore of the tube coaxial
therewith, the outer end portion of the spindle being pro-
vided with a dial 21 and operating knob 22.

A plurality of driven disk-shaped tumblers 24 having
central bearing holes therethrough are disposed on the
tubular post and rotatable thereabout. The driven tum-
blers are of conventional type and are not described or
shown in detail. The tumblers are ultimately driven by
a substantially disk-shaped cam tumbler 25 secured fast,
as by threads 26 and a key 27, on the inner end portion
28 of the spindle concentric therewith over the inner end
of the post. The cam 25 and driven tumblers 24 are
circular and of the same diameter and have alinable gates
29 in their respective peripheral portions, each driven
tumbler being provided with a circular groove 30 in the
rear face thereof and open toward the cam, and with a
projection 32 in each groove projected toward the cam.
The carrier 31 on the front face of the cam, and of each
tumbler, save the frontmost, projects into the groove of
the adjacent tumbler for engaging the projeciion of the
adjacent tumbler so that the tumblers may be successively
set to aline their gates.

Spacers are disposed about the post between the cam
and the tumbler, and between successive tumblers and a
washer between the frontmost tumbler and the wall 15,

The case end wall 14 is provided with a bolt opening
35. The fromt wall 15 is provided with interior and
exterior bosses 36 and 38 generally between said spindle
and bolt opening, having a round hole 39 through the
bosses and the wall substantiaily axially parallel with the
spindle. A fence post 48 in the hole 39 is provided with
an inner slofted flanged head 41, a medial cylindrical
bearing portion 42, an axially offset cylindrical portion
44 toward the outer end, and an outstanding flange 45
intermediate the bearing portion and the offset portion,
said offset portion being disposed in the round hole 39 and
provided with post threads 46 at the outer end thereof
for engaging a nut 48 engaging the outer boss 38 for
mounting the fence pest on the case. A pin 49 in the
boss 38 and fence post prevents rotation thereof from a
set position.

A generally L-shaped fence body 58 having a hub part
51 in the corner portion thereof is mounted with the hub
part on the bearing portion 42 of the fence post for
oscillation about the fence post.

One arm 52, sometimes called a rear arm, of the fence
body normally projects toward the spindle and is pro-
vided with a pivot bore 54 axially parallel with the spindle
and fence post, the other arm 55 of the fence body having
a bolt-engagement lug 56 having a slot 38 in a plane
transverse to the fence post axis. A torsional spring 59
about the fence post head and having an end thereon
(fast on the slotted head) and ancther end in the slot 58
is provided for biasing the fence body to turn about the
fence post. A shoe 6§ carried by the arm 52 is asso-
ciated with said tumblers and cam and normally engages
all of same at the peripheries thereof. The engagement
surface of the shoe extends sufficiently with respect to
the gate width so that the shoe may span the gate while
engaging the peripheral portions of the tumbler on oppo-
site sides of the gate simultaneously (see Fig. 3). The
shoe has beveled or rounded edges as at 61 and 62 and
has spaced end ears 64 provided with coaxial bearing

- openings 65. Said one arm 352 is between said ears and
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the shos is pivoted for slight-movement on the arm by
a pivot pin 66 passing thréugh the ear openings 65 and

said bearing bore 54. The axis of the pivot pin 66 is -

preferably normally shghtly out ‘of the plane thereof in
a direction opp051te that in which the pm is biased to

move. so that the pin is ‘biased by the spring to approach »

the spmdle A bolt member 68-of somewhat ¥ “shape
and in the case of has a keeper engaging shank 69 pass-
ing through the end case wall opening 33. The bolt
_member has lateral arms 72 and 71 embracing -at least
-parts of the fence body and engaging the side Wc.HS 11,
the arm 76 of the bolt member; adjacent the 1ug, being
prov1ded with “an mwardly projecting portion 72" form-
ing 2 slot 74 receiving the lug so that turning-of the lug
about the fenee post: erl throw or draw the bolt member.

In operatron “the cam tumbler 25 is manipulated by
the knob in the 1sual manner until all the drlven tumblers
have their gates 29 alined in the same position. Before
their almement the gates of the-driven tumblers may have
almost any position even though the cam tumbler  itself
, mlght be in the desired position,

It will be realized that the cam tumbler is pnmarlly
a driving means for the drtven tumblers 24; but because
of the - nature of ‘the mvennon, it may be. of the same
diameter as the driven tumblers and so it.is provided
with its own gate to increase the number of permutanons
" After the gates in the driven tumblers are alined in
their proper position the fence action can be considered
with reference to only the cam and one other tumbler.
This-action is described in connectron with Fig:. 2. The
shoe is there shown in position on the drum of- driven
tumblers 24 ready for.the trailing edge 61 to turn into
their gates clearmg the drum tumbler gate corners 75.
However. the cam tumbler (top or covermg tumbler in
the drawing), having its gate forward corner edge 76
up against ‘the: shoe at-a point (or hne) 78 in advance
of the center line joining the spindle and fence post; pre-
vents any rotation abeut the feace post. As the cam
corner edge 76 approaches the center line, the shoe still
riding on the cam. tumbler, the edge tends to become a
fulcrum- on which the shoe. may turn;.as well as-about
members 48 and 66, so that the shog edge 61 ﬁnally
falls into the gate. The turning on such a falcrum is

facilitated since the shoe may also pivot about the pin

in the arc shown within the gates. Having the shoe so
pivoted ereatly reduces the need for accuracy of construc-

tion and enables the lock to be produced cheaply, even

though the gates must be accurately positioned for un-

locking position. After the trailing edge 61 first begins

to enter the gate the spring 59 turns the fence body about
the fence post.
“on the bolt member, draws the member to retracted posi-
tion as shown in Fig. 1, the drum of tumblers turning
_to follow the shoe through a few degrees.
in the crotch of the bolt- member engages against the
hub port;on 51 of the fence body to held the bolt men-
ber in a definite position of Tetraction.

To throw the bolt, the knob 22 is turned oacxwardly
from the direction just described. It is therefore desirable

to hrmt movement of the shoe 50 that it cannot leave the

gate ‘when the ‘bolt is retracted. This limitation is ob-
tained- when tbe shoe edge 62 strikes the yoke arm 71
.as in Fig. 1.

~The teason the tralhn'? edge is beveled or rounded is
to allow for inaccuracies in diameter of the tumblers;
any ‘looseness in. the pivoting of the shoe, and the like
which :might cause the shoe to slightly turn into a gate

before the combination of gate alinements is set and such

a -turning. be detectedby an unauthorized person who
could then, from a knowledge of the construction of the
lock -determine how to -bring such a gate into posmon
for - unlocking. By having the ‘shoe edge beveled .or
rounded no detectable movement or noise is produced

The Iug 56, engaging the projection- 72

A stop 77
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. accuracy in the dial settings.

20

both-into and out of the gate.

since the movement of the shoe edge would be gradual

It will be noticed in Figs. 2 and 3 that each plane com-
mon with the drum axis and the pin 66 axis, or.the post
49 axis; passes between the outer edges of the shoe.:

As described, the fence .post is preferably . eccentric
to facilitate assembly and location ‘of the fence body and
normal shoe posmon with respect to the tumblers and
compensate for inaccuracies -of manufacture. When a
satisfactory assembly has” ‘been determmed “the post’ is
then made fast by the fix pin 49. .

Those skilled in the art-will know that matenals must
be -chosen with due regard fo wear and ‘friction.  Steel
for all the tumblers. and hardened steel for the shoe are -
satisfactory. .

I have found by making a sample of the mventlon that
the lock as shown can easily be built to-require great
That-is to say, the dlﬁer-v_
ence between gate width and the distance from the men-
tioned fileruming position tc the edge of the shoe may
be made quite small. .

Ordinary conventional details of constructlon may be
employed.” For example the tumblers may be provrded

- with holes and combination changing means as at 94, 95.
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Lugs on the side wall rear portton are prov1ded Wlth
hole for the attachment of a covér.

“While Flgs 1-9 show an embodiment of the inven-
tion wherein. the chord of the arc 61-—62 of the shoe

the bolt the mvention may “be of such form that the.
cherd is approxrmately parallel with said direction. ~Such
a-form is shown' in Figs, 10-16.” Generally, the latter
form is preferable when the lock is to be of large 51ze

the cam gate than in Flgs 1—9

In the form of the invention of Flgs 10-16 ‘the lock
comprlses a case 10g having an end wall 14¢ having
an opemno 35q with an elongated bolt 68a havmg a keeper -
enf’agmg forward end portion 69a projecting through the
opening 35¢, the bolt being mounted for prOJectlve and-
refractive motion with respect to the case.:

The rear portion 71z of the bolt is prov1ded Wlth a
m th 1, on the case and pro;ectmg 1nto ‘said slot pre-
vents lateral moveément of the bolt. A spindle such"as
20 mounted in said post for rotary motion carries, as
in Fig. 1, a plurality of disk shaped cooperating tumblers
24 on the spindle for rotation about the axis of the
spmdle The tumblers have alinable gates 290, thei inner-
most of said tumblérs being a cam or cam . tumbler. 254
and fast on the spindle, and all tumblers-being of sub-
stantially. the’ same dlameter, as prevmusly descnbed

In the cam tumbler, the gate is wider at. its ottom
than at its top to-form a shghtly acute angled nose 5aq
at its margia, pointing forward in operatlve posmon

For clarity, only the cam tumbler 284 is- shown in
Figs. 10, 11 and 12, the dnven tumblers 24a. appearmg
beneath it in Fig. 17. "

A fence arm or link: 50q is prvotally mounted: on the -
forward portion of the bolt as by a pin 42¢ and has an
end portion 52a extending rearwardly to a position nearly R
tangential to the tumblers and constramed to move in a
plane substanually parallel to. those of the tumblers; = -

A fence in the form of a shoe 604 normally tides on
all the thblers 1nclud1ng the cam-tumbler- 25¢; and is
mounted by a pivot pin 664 on said end portion of the
link-to permit the shoe to turn and allow ‘the forward
edge. portion 6la cf the shoe to enter the :gates when )
the -latter are alined. Means such as a-spring 594 at-
tached to the bolt and link at S57a and 584 urges the link
to move with respect to the bolt and 10 urge the axis
of the pin in a gener ral dlrecnon toward- the axis. of the
spmdle, -
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When the shoe 40a rides on the peripheries of the
tumblers, as in Fig. 12, it holds the end portion 52a
of the link near a case side wall 11a having an internally
projecting lug 534 which blocks rearward movement of
the link and bolt from projective position. When the
gates become alined at the predetermined position shown
approximately in Fig. 10 and the cam is turned counter-
clockwise the shoe edge &ia turns about the pin 662 and
gate nose 75q4. This action permits the edge portion 61a
to enter the gates and the link end portion 524 to move
clear of the lug 33a. Continued counterclockwise mo-
tion of the cam Z5a brings the opposite margin 76a of
the gate against the shoe portion 61a and retracts the link
and bolt to the pesition shown in Fig. 11. The bolt may
be stopped by the rear end of the case. Detent means
E8a engageable in a notch 81g in the bolt lightly holds
the bolt in retracted position.

The throwing of the bolt 68a is not quite the same as
that of bolt §8, since the travel of bolt 68a is much greater
than the in-and-out motion of the pin 66a. In order
for the nose 754 to bear sufficiently against the shoe 65a
the latter is provided with a groove 824 in the arcuate
face 84a of the shoe. I have found it desirable that
the forward face 85 of the groove be slightly undercut
or dovetailed for better engagement with the nose 75a so
that the shoe is not expelled from the gate before the
iink has advanced to clear the lug 53a.

To insure that the shoe may turn, when entering into
gaies for unlocking, about the pin 664, 1 have found it
desirable that the arcuate face rear of the rear groove
wall 864 be beveled as at 88a.

The forward edge portion 61q is rounded or beveled,
as is rear edge portion 624 of the shoe and also the edge
832 at the juncture of the groove front wall 854 with
the arcuate face. By having these edges and the gate
neses 78z and $0a (Fig. 12) rounded or beveled, the
shoe movement which might otherwise produce a click
as a gate passes under may be made so gradual that no
indication of the gate position is possible. The forward
edge portion may be provided with a hump 91a (Fig. 17)
to permit smoother entry and exit of the shoe into and
out of the gate,

The shoe 68« normally, i. e. when the gates are not
in predetermined alined position but a gate is wholly
under the shoe, extends across a gate with the extreme
ouier, or forward and trailing edge portions of the shoe
simultaneously engaging the periphery of the tumbler on
cpposite sides of the gate in question. Any losses of
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6
full peripheral use of the tumblers due to the beveled
or rounded edges are of little consequence since the in-
vention of Figs. 10-16 is ccatemplated for large locks
having large tumblers, although shoe 60a may be used
in the lock of Figs. 1-9.

in both forms of the invention conventional tumblers
may be used, having conventional refinements such as
divisicn marks 92 and means 94 for changing the com-
bination with access holes 95.

The invention claimed is:

1. In a combination lock, an axle member; a plu-
rality of tumbler disks having alinable gates in the pe-
ripheral portions thereof and rotatable about the axis
of the member; a fence member having a shoe pivoted
to turn about an axis parallel with that of the member,
the shoe normally engaging all the disks at the peripheral
portions thereof for a chordal distance greater than the
width of the gates, the gates being wide enough so that,
when they are alined, an edge portion of the shoe may
turn about the second mentioned axis and enter into
the gates when the latter are alined.

2. A lock comprising a case, and a plurality of coaxial
tumbler disks mounted therein, the disks having alinable
gates in the peripheral portions thereof; a shoe having
an arcuate engagement face substantially coaxial with
the disks and engaging same over a greater distance than
the width of the gates; said shoe being turnable on the
gate marginal portions of the disks to permit a part there-
of to enter alined gates; a carrier for the shoe and
pivotally mounted for turning about an axis parallel with
that of the disks, and biasing means tending to turn the
carrier about said axis for urging the shoe against the
disk peripheries, and a bolt in operative engagement with
the carrier.

3. Alock as claimed in claim 2 the carrier being piv-
otally mounted on the case.

4. A lock as claimed in claim 2 the carrier being piv-
otally mounted on the bolt.
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