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- KEY-CONTROLLED, COMBINATION CHANGING,
PERMUTATION LOCK
Daniel J. Foote, Wauwatosa, Alex D. Stahl, Milwaukee,
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Filed May 4, 1962, Ser. No. 192,551
9 Claims. - (Cl. 76—156)

This invention relates to improvements in key-con-
trolled, combination changing, permutation lock, and
more particularly to a. simplified  dial and key-operated
self-locking spring bolt permutation locker lock for use
-on box type lockers, drawers, cabinets or the like, which
are devoid of automatic latching bars and handles.

Conventional permutation Jocker locks are normally
-installed in pre-punched holes in standard, upright, side-
by-side, elongated lockers, each having an automatic
latching - bar or rod release mechanism and a locker
handle, whereby the locking bolt of the permutation lock
moves or is actuated vertically upwardly as the locker
handle is lifted upwardly to engage or raise the latching
bar, when the correct combination is dialed to open or
unlock the lock to then allow the locker door to be swung
open. . Such lockers have two or three latching points to
hold ‘the doors secure when locked. Various features of
the-internal locking mechanism, key control, combination
.changing, and escutcheon assembly have been described
in great detail in co-pending applications, : Serial No.
16,760 filed February 24, 1960, now Patent No. 3,023,600,
Serial No. 13,509 filed March -8, 1960, now Patent No.
3,031,876, Serial No. 15,196 filed March 15, 1960, now
Patent No. 3,031,877, and Serial No. 21,306 filed- April
11, 1960, now Patent No. 3,023,602.

The aforementioned permutation locks are installed on
a group or series of handle-type, upright lockers, or the
like, having automatic latching bars and rod release in
schools or factories where students; teachers, or employees
hang up or leave. their clothes, coats, books, tools, or
other .personal belongings.
user can have ‘access to and open his own locker by dial-
ing a pre-assigned -combination, while the 'school prin-
-cipal, custodian, plant foreman or other authorized per-
son may also open each lock in the group or installation
by using a control or master key that will operate the key
control. mechanism-in all of said -locks without dialing
each lock. Further,  for protection ‘purposes, the com-
bination on each lock may subsequently be changed by a
combination changing means or device; at the end of every
term, year, or whenever desired as students or employees
graduate or leave.

However, in.many gym locker rooms and athletic_de-
partments of schools, colleges, clubs, bowlinig alleys, fac-
tories, and various public. buildings, square or small sized
box: or compartment type lockers ‘are used instead of
the standard, elongated, ‘upright, single or double tier
lockers.
in multiple tiers -and in adjacent rews, to conserve space
and for the storage of gym or athletic equipment and
other personal belongings. . Since these standard box
:lockers - are devoid of automatic latching bars and rod
release devices and usually are without operating handles,
the ' general type of permutation locker lock where the
locking bolt moves up vertically does not operate. or
function on such ‘box lockers. Instead; a-self-locking,
dial and key-operated, spring bolt permutation-lock is
required .and used, with the spring bolt-being beveled to
-act as the latching device and the lock knob serving as
the handle ‘to open‘:the locker-door. Therefore, to be
effective, the spring bolt lock so utilized must operate in
a. different manner and move horizontally under tension

Each: student or individual

These box lockers are set on top of one another
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into and out of the lock case and thus eliminate the need
for an ‘automatic latching bar or rod release.

At the
same time, it is most desirable that this spring bolt lock
be either dial or key operated and still be subject to
having its combination changed easily by a push button
mechanism.

With the foregoing in mind it is, therefore, a general
object of this invention to provide an improved key-
controlled permutation locker lock of the self-locking,
dial and key-operated spring bolt type having a novel
interntal locking mechanism of simplified yet sturdy con-
struction,.and which is easy to operate.

Another object of the invention is fo provide a new
and improved key-controlled permutation lock of the
spring bolt type for use on lockers and the like whereby
the bolt under spring tension may be directly operated
manually by dialing alone or by means-of a control key

only.

A’ further object of this invention is to provide a
combination lock with tumbler disc and combination
mechanisms effective to operate .a spring bolt or latch
member through dialing or by a key control or cylinder
mechanism in the knob and escufcheon assembly which,
by use of the proper control key, can actuate such
spring ‘bolt to open the lock, independently of operating
the dialing ‘mechanism. :

A-still further object of the inventicn is to provide in
a key-controlled permutation lock of the class described
a novel spring bolt actuating mechanism housed in the
lock ‘case whereby said bolt can be actuated ‘or moved
(by dialing or by use.of a control key) horizontally, in
either direction, depending on whether it is desired to
open or close said lock or the locker door.

Another object of the invention is to provide; in a key-
controlled, spring bolt permutation lock for lockers and
the.like, a push button operated mechanism for changing
the lock combination together with the use of the proper
control key turned to-a “stop” position beyond its normal
unlocking position, whereby the combination -may  be
easily changed to different assigned combinations, when
desired, without loosening or disassembling the lock or
using any special reset key or special tools to release and -
reset the knob or discs, and thus providing a safeguard
against unauthorized combination changing. .- -

A still further object of this invention is to provide in
a key-controlled permutation locker lock a spring bolt
member and an improved and novel automatic upset
mechanism wheréby, when dialing manually, the com-
bination will be upset or disturbed automatically after
the spring bolt is retracted, the door is opened; and the
operator’s hand is removed from knob.

A further object of the invention is to provide a novel
key-controlled, spring bolt permutation lock which in-
corporates a combination changing mechanism subject
to being changed by a push button mechanism, -especially
adapted for box lockers and the like, which is of simple
and - durable construction, is easy to assemble, ‘mount,
and ‘operate, is compact and attractive, and is well
adapted for the purposes described.

With the foregoing and other objects. in’ view, the in-
V?ntlon consists of the improved key-controlled - com-
bination -changing self-locking spring bolt permutation
lock, and its parts and combinations, as‘set forth in the
claims, and all equivalents thereof. )

In the accompanying drawings in which. the same ref-
erence characters indicate the same ‘parts in all of the
views:

FIG. 1 is a fragmentary front view, on-a reduced
scale, of one of the box lockers of a tier or group in
which .the locker door front is equipped” with the im-
proved:. key-controlled combination-changing -permuta-
tion lock; ! i
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FiG.2isa fr'wrnenta!y transverse sectlonal view: laken

. _approximately along the line 2—2 of FIG. 1;

FIG. 3 is an enlarged-vertical sectional view -through

Ca portion of 2 locker door showing the improved permu- =

tation lock installed therein and further disclosing the
relationship of the drive lever and upsetilever. to the lever-
retaining plate and the bottom plate and including the

dialing and key-control mechanisms; said view being taken -

apprommately along the line 3—3 of FIG. 4;
FIG. 4 is a sectional view taken approximately along
" the line 4—4 of FIG. 5 showing in elevation: the rela-
tionship of the drive lever, drive- lever spring, and drive
lever plate, said view also showmg the box locker door
and the relationship of the spring bolt of the mounted
Tock to the door jamb;
FIG. 5 is'a sectional view taken approximately along
‘the line 5—35 of FIG. 4 -of the portions, including the

10

clutch spring and clutch, removed to show the opening J;

~and upsetting mechanism within " the lock case in'-the"

condition in which théy are when the locker door is locked
‘and the permLtatlon mechanism: is upset;

-~ FIG. 6 is a similar sectional view only showing- the
" drive lever entered ‘into the gates of -the tumbler. discs

20

4

cable to drawers, cabinets and the hke, which, as well as

-the box lockers, are devoid of automatic latchmg bars

and handles.

As will best appear from -FIGS. 2 and- 4 the ]amb 29
of a-locker or the like, adgacent ‘the swinging edge: of the
hingedly-mounted door 31, is provided with an inwardly-

“directed channel 32 to receive the inturned flange 33.on

the free, vertical edge of the door 31. The innermost -
wall of the jamb deﬁmng the channel 32 is formed with
-an opening 34 to receive a spring-urged, beveled locking
bolt 35 which forms part of the improved lock mechanism -
and - which; through the mechamsm later to be described,

is adapted to yieldingly reciprocate into and out of the
opening. 34 at right angles to the -plane of the chdnnel -

5 wall containing the opening 34.

One sub-assembly of the improved permutation lock,
which.is- mounted on an outer face portion of the box
locker door 31 adjacent its free edge and which is sub-:
stantially similar to the sub- assembly of the lock on the .
exterior of thedoor shown in United States Patent' No. -

- 3,031,877, includes a combined dial and knob 36, a key-"

receiving. pin tumbler locking cylinder 37, together with

-means. for. holdmg the cylinder 37 against rotation, the

and the bolt retracted into the lock case.resulting from:a. ~

correctly dialed and opening operation of the-lock, said

25

viewalso illustrating the entry of the hook and upset lever ]

into special notches on the tumbler discs preparatory to

revolving them for upsetting purposes on the forward or

locking movement of the bolt and lever-retainer plate;

FIG. 7 is a similar sectional ‘view only showing ‘the.

cam turnied somewhat in a clockwise direction and beéar:

ing ‘against the bolt to retract the bolt'into the lock case

as occurs when the lock is operated by a control key;
FIG. 8 is a similar -sectional view only showing the

cam - further revolved in a clockwise direction to ¢lear a
"~ protuberance on the bottom plate which-condition attains

30

_ when the control key . is mampulated for combmatlon-‘r'

‘changing purposes;

FIGS. 9 and- 10 are face and-edge views.respectively

of the bottom plate of the lock mechanism;
FIGS. 11 and 12 are face and edge views respectlvely
of the lever-retaining plate;
: FIGS. 13 and 14 are face and edge views respecnvely
of the lock bolt;
-+ FIGS. 15 and 16 are- face and edge v1ews respectlvely
of an inner tumbler disc;

iatter comprlsmg a. cylinder-retaining - plate 38 ‘formed

with-a pair of forwardly-directed spaced-apart arms 39

which straddle a cylinder:shell :flange 40 to thereby pre-
vent rotation of the cylinder when the dial knob is turned. -
The cylinder-retaining plate 38 is connected to the cylin-
drical portion of a tumbler disc shaft or post 41, Said
exterior : sub-assembly furthermore includes a notched-
edge disc driving plate 42 which can be pre- arranged in -

“a variety of circularly -advanced positions -so that a. se-

lected pair of diametrically-opposed notches therein. “will

. tngage a-pair’of diametrically-opposed- semi-circular’ lugs

formed on a- ring’ surrounding the opening in the inner

‘end of the knob and dial assembly, all as was_disclosed

in said Stahl et.al; U.S.'Patent No. 3,023, 600. - Also, the -
notched plate 42, which has' a central circilar opening .

‘therein, has adjacent a marginal portion of said’ circular

opening -integral fingers 45 (see FIG. 3) at right -angles
to the plane of the combination- -setting plate and which : -
are adapted to register with slots 85 therefor.in the hub

_-portion 46’ of a clutch plate 46 formed with a series of

FIGS. 17 and 18 are top and side views respectlvely of

an operating cam;
FIGS. 19 and 20 are top and side v1ews respectlvely of
" the drive lever;
.. FIGS. 21 and 22 are top and side v1ews respecuvely of
.the upset lever;
- FIGS. 23 and 24 are side and top views respectlvely of
the drive lever spring; and
“FIGS. 25 and 26 are top and side views respectlvely of
the upset lever spring.
While the 1mproved key controlled, co'nbmatlon chang-
ing permutation lock is susceptible of broader application,

_ in-the present embodiment the locks are incorporated .in -
the hinged ‘doors 31 ‘of a series of identical box-type

~-lockers 30 (see FIG. 1) which are mounted.on top of
one-another in multiple-tiers and adjacent rows. - Insofar

-as the-principles of the present invention are concerned, .
‘the direction of opening of the locker doors, and the con- .
sequent positioning ~and - direction -of the locks applied-
In- FIGS."1-and -2 the locker
doors- 31 are of the type which are hinged along their.

thereto, ‘are “immaterial.

_right-hand margins and the locks are applied. to the oppo-
site margins of the door.
applied to locker.doors which open in-a reverse direction

‘and, in this event, the lock bolts and mechanisms are -
-Also, while .

reversed:over— that shqu in the drawings.,’ ;
“the ‘permutation Jocks:are illustrated :as being applied to

~the-doors of box:type lockers, the same are equally aprpli-w

However, the locks-could be

50 -

-mannér shown ‘and described in the Stahl et al. United -
-States Patent No. 3,023,600 and includes. an escutcheon

‘arcuatoly spaced-apart and staggered. openings therein;’

It will thus be . seen that manual rotation of the ‘dial -

-knob 36 is effective, -through the plate 42 carried fast
‘thereby in a predetermined position, to turn-the circular

clutch plate 486, the latter being positively engaged by the
fingers on the notched plate. 42, -

The : combined knob and d1al 3)6 is motinted- in:-the

plate 43 which carries a decorative overlay and which

~cover:and renders inaccessible the heads of certam secur-
_mg bolts 44. (see FIG. 3). :

Similarly to the arrangement dlsclosed in the Foote and ‘

~ Buller U.S. Patent No. 3,031,876, there is incorporated

60

--within the dialing knob 36 the previously mentioned pin :
-tumbler cylinder 37 and the cylinder-retaining plate, in
.addition to a plug-47. Said plug is rotatable within the .

- cylinder 37 and extends at its forward end portion into -

a recess 48 therefor in the front:wall of the dial knob,

-the front wall of the dial knob having an opening therein -
.which registers with the front end of the plug and pro-
-vides access for the insertion of- a master key 49 mto ‘

s the ‘keyway of the plug.

‘As’ will- be obvious: from: the drawmgs, pOI‘thHS of |

-the improved lock assemblage extend: through an opening .
therefor in the locker door 31.7 The lock casing 50:is; in ;-

practice, secured adjacent the inner face of the door: 31 :
and carries certain- internal mechanism which  controls.
the lock bolt 35 which pro;ects ‘through a slot 51 there-.

rfor in the sxde wall of the casing 59. The prmc1pa1 novel. -
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‘features of the present invention reside in the -internal
sub-assembly which is housed within the case 50.

The improved lock bolt 35 is shown in detail in FIGS.
13 and 14 and it will be observed that it is U-shaped in
side elevation and of integral formation, being a one-piece
metal stamping with the extremity of one arm portion
carrying the beveled head portion to cam or ride on the
locker jamb. The flat base porticn of the lock bolt 35
is provided with an opening 52 therein and the end por-
tion of the arm opposite the beveled portion carries a lug
53 to receive a coiled spring 55 (see FIG. 4), whose other
extremity bears against an inner wall portion of the cas-<
ing. The U-shaped formation of the lock bolt permits
other internal mechanism of the internal assembly to
seat therein and the flat base portion of the lock bolt is
slidably accommodated by ‘a groove or offset 54 in the
rear -wall of the casing 50. Nested within the U-shaped
portion of the lock bolt 35 with an interposed washer
57 is a combined key control cam and combination-chang-
ing button 56, shown in detail in FIGS. 17 and 18, where-
in its bution portion 56’ projects rearwardly through the
opening 52 in the base portion of the lock bolt 35 and
through an opening 58 provided therefor in the rear wall
of the casing 50. The inner end portion of a plug ex-
tension 59 is secured fast to the button portion 56’ of
the member 56 and said plug extension extends forwardly
axially of the casing 50 in a manner so that the semi-
cylindrical forward end of the plug extension 59 is en-
gageable with a similar mating portion on the plug 47.
Inwardly of the cam 56 there is mounted a bottom plate
6§, shown in detail in FIGS. 9 and 10, whose mid portion

~is offset forwardly and apertured and slotted for engage-
ment with the inner end portion of the tumbler disc
shaft or post 41.

As will best appear:from FIGS. 3 and 4, an intermedi-
ate pertion of the tumbler disc shaft or post 41 revolubly
carries a plurality of tumbler discs 61 and 61’ with inter-
posed non-rofating collars 62. An inner tumbler disc 61’
is shown in detail in FIGS. 15 and 16, and it will be ob-
served that each of said tumbler discs 61’, as well as the
outer tumbler disc 61, is formed with a peripheral gate
63. However, on the two innermost tumbler discs 61/,
substantially diametrically opposite the gates, the disc
peripheries are formed with obliquely angled notches
64 so as to cam out the nose portion of a drive lever
65 (FIGS. 4, 5, 19 and 20), as the lock bolt is projected
to ‘the forward position of FIG. 4. With the angled
notches 64 on the remote sides of said tumbler discs 617,
when the drive lever 65 retracts the lock bolt, as will here-
inafter appear, said lever will remain enmeshed with: the
gates of all of said tumbler- discs. ‘Thus all discs are
engaged or disengaged at the same time. However, the
forward tumbler disc 61 is arranged on the post with its

gate 63 in a position of clockwise advancement relative
55

to the positien of the gates of the discs 61’. Consequent-
1y, the nosed end of the drive lever 65 becomes interlocked
with the gate of said tumbler disc 61 by force resulting
from rotation of the dial when the lock is being released.
The inner end portion of the drive lever.65 is pivotally
mounted, as at 66, on a face portion of a lever retaining
plate-€7, shown in detail in FIGS. 11 and 12. The drive
lever 65 is yieldingly urged into engagement with periph-
eral portions of the discs 61 and 61’ by a spring 68, shown

in detail in FIGS. 23 and 24, which is confined between

an inner wall portion of the case 50 and an edge portion
of the drive lever 65.

The previously mentioned lever retaining plate 67 is
shiped’ and constructed as shown-in detail in FIGS. i1
and 12, having therein an ovate central opening 69, a
‘notch 70 in the curved: peripheral portion thereof and
an outwardly bent finger 71 ‘adjacent’ its -forward - edge.
Also, there are a pair of relatively small dpertures 72
in the:plate, one of which is utilized :for ‘the pivot post
66 for the drive lever 65." The other aperture 72 re-
ceives a pivot post 73 for pivotally mounting an: upset
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lever 74, shown in detail in FIGS. 21 and 22 and shaped
as illustrated therein. The outwardly bent finger 71, ad-
jacent- the forward edge of the plate, serves as a stop to
limit or restrict pivotal movement of the upset lever 74
in one direction and to prevent the upset lever from con-
tacting or binding on the tumbler discs 61-61" when the
lock is engaged.

The drive lever 63, in its mounted position, has its in-
ner, pivotally mounted end adjacent the side wall of the
casing 50 remote from the bolt 35. The manner in which
the drive lever is mounted and located insures contact of
the drive lever with the tumbler discs during retraction
of the yieldingly mounted lever retaining plate 67 and
boli 35 during the opening operation of the lock and, fur-
thermore, resists such radial forces as would normally
tend to disengage it. The outermost tumbler disc 61,
when in peripheral contact with the nose end of the drive
lever relative to the abutment side of its gate 63, engages
a notch ‘or detent 75 in the nose end of the lever 65 and
thereby holds said lever €5 in contact with said tumbler
disc by the rolling action of the disc, forcing the nose

portion of said lever 65 downwardly into tighter engage-

ment with the disc.

The previously mentioned upset.lever 74, which is piv-
otally mounted on the lever retaining plate 67, and which
is under the force of a spring 76, has an edge portion
adjacent the disc formed with a' shoulder 77 for pawl

‘and ratchet-like engagement with one of the peripheral

notches 64 in a tumbler disc 61’ when the condition shown
in FIG. 6 attains and the lever retaining plate 67 is in.its
retracted position. -The forward extremity of the upset
lever 74 is adapted to engage the outwardly bent finger
71 on the lever retaining plate to limit the movement of
said upset lever toward the tumbler disc, as previously
mentioned.

The cam portion of the member 56, previously men-
tioned, is generally in the form- of an arrowhead (see
FIG. 17) and is formed with surface dimples -or dents
78 to give safety clearance to certain clutch pins when in
locked position. -These clutch pins 79 are axially, mov-
ably mounted similarly to the cluich pins shown in the
Foote and Arnold Patent No. 3,031,877, and the inner
ends thereof are in surface engagement with portions of
the key contro} cam member 56. The forward end por-

" tions of said pins 79 bear against the clutch plate 46 fo

shift the same. axially forwardly in the casing 50 (see
FIG. 3) when the button portion 56’ of the member 56
is pressed inwardly. : -

Although the complete operation of the lock will be
described more in detail hereinafter, at this point it may
be stated that when the master control key 49 is inserted
into the slotted plug 47 and turned, through the engage-
ment between the inner end of the plug 47 and the plug
extension 59, the combined key control cam and combina-
tion changing cam 56 will be turned to remove the high
side of the cam from a protuberance 80 on the bottom
plate 60 (see FIG. 3). Then the cam 56 may be pushed
forwardly-axially by pressure on the externally proirud-
ing cam button 56’. This inward movement of the cam
is transferred to the ‘disc clutch plate 46 by the axially
moving pins 79. Thus, the clutch plate 46 is removed from
engagement with the forward tumbler disc 61 so that a
new combination for the permutation mechanism may
be selected. As will be evident, the clutch ‘plate 46 is
formed similarly to the clutch plate shown-in FIGS. 10
and 11 of the Foote and Arnold U.S. Patent No. 3,031,877
and includes in its peripheral portion a pluarlity of vari- -
ably spaced apart apertures adapted-for selective eéngage-
ment with a Tog 81 projecting forwardly ‘from-an outer
face portion of the outermost portion of the tumbler disc
61 and tranmsverse -slot .85 in the sleeve portion of the
clutch plate interconnect with mating splines or fingers
45 formed on the disc driving plate 42. A compressed,
formed spring 82 between said clutch plate 46 and a cover
plate 83 (see FIG. 4) maintains yielding contact between
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the clutch-plate and the forward fumbler disc 61. It may -

.also be stated that ‘said cover plate is a blanked and
punched element with a central aperture through which

g

thereof. The outermost tumbler disc 61 does not at this

‘time have this obliquely slanted edge of its gate presented

_ to the drive lever nose 65. Hence, the: disc’ 61 will be

pass-the interconnecting splines of the internal and exs -

ternal assemblies of the lock.

Opetatzon of spring belt combination lock by dwlmg the
correct combination

With reference to FIGS. 3 and 6 of the drawings, 0pera-

tion of the permutation mechanism to open the lock is.

initiated by rotating in the proper. directions the dialing
knob 36 to rotate the tumbler discs 61-and 61’ through the
“action of the lost motion intercoupling action of lugs 81’
;on the faces of the tumbler discs engaging in'recesses
therefor in the adjacent faces:of companion discs.. Ulti-
mately all of the tumbler discs become aligned with their
notches or:gates 63 in: registration, ‘which action is well
understood in the art.”- After this manipulation, which
accomplishes the mutual registration of the tumbler disc
. gates, the nose end of the drive lever 653, which is pivotally

mounted on the lever retainer plate 67, is urged by the:

_spring €8 into the opening created by the registering tum-
bler disc gates. Further rotation of the dialing knob 36
-in a clockwise direction relative to FIG. 4 will cause a
* peripheral portion of the. outermost tumbler disc 61.to
bear against the nose of the drive lever 65 and urge said
lever laterally, which lateral movement is transferred, by
the pivot post 66, to the lever retaining plate 67.- Addi-
tionally, -this ‘lateral movement is transferred from the
lever retainer plate 67 to the lock bolt 35 by contact

between the inner end of the lever retaining plate and-an.

end flange 84 on the innermost leg portion of .the lock

bolt in opposition to the force of the spring 55. In this™"

manner the beveled outer end.of the lock bolt 35 will be

withdrawn-through the slot which acccmmodates it into - 3;
the -lock case 50, clearing the bolt of -engagement with’

10

15

oo
978

30

the door jamb whereby the locker door is unlocked and. -

released.

Concurrently -with the lock bolt retractmg action de-
scribed, the upset lever.74, which is pivotally mounted
con the post 73 on the lever retaining plate 67 and yield-
.ingly urged toward the tumbler discs 61 and 61’ by the

upset lever spring 76, but restrained by the outwardly

bent finger 71, and wmch lever normally minutely clears

"-the" periphery of the tumbler discs; is then brought into-
contact with the periphery of the tumbler  discs by the -

lateral movement previously mentioned. When the bolt
.35 starts its fully retracted position within the lock case

40

caused to revolve in.a_counter-clockwise direction by the
‘action of the drive lever on its periphery-and this revolving

action continiies until the drive lever .cams out of the . -
- gate 63 and can nio longer overcome-the resistance ‘of the

turning movement of -the outermost disc 61, whereupon »

.the nose portion of the drive lever rides on the periphery -

of all of the tumbler discs. 'We have heretofore seen that -
the outermost tumbler ‘disc 61 connected to the dialing

- knob ‘assembly 36 will, by the last-mentioned ‘revolving

“action of the disc 61 by the drive lever 65, automatically
turn .or revolve: the dialing knob 3§ completely.- away,
from the last ‘combination number with which-it was reg-
istered. . This is extremely important because, when the
lock has been released or opened through the permutation
mechanism and the dialing knob is released; the discs will-
be completely “upset” and the. dial markings will be ‘re-,
moved from registration to prevent detection of any 6f the. -
setting points. ' As was_seen, the outermost:tumbler disc
6% is revolved in one.direction' while the inner discs 61
are revolved in an opposite direction, which accomplishes:

‘the “upset” with relation to the alignment of the tumbler

disc gates, A complete tedialing of the combination is .
therefore necessary to bring the tumbler discs into such

Jmutual alignment as-will permit the lock to. be ‘opened.

Operation of -the lock by usmg the contiol key

This- type. of operation will be des scribed pa"tuularly
with reference to FIGS. 3 and 7:of the drawings. The
master control key 49°is, of course, inserted into-its.slot

- or key-way in the plug 47-and the operation of the lock -

‘plag proceeds in a manner ‘well understood in the art.
It may be stated,-however; that in the present embodiment,

if the key.is turned ome-quarter of a revolution, ina- .

clockwise direction relative to FIG. 4, this motion is trans-: .

‘mitted to .the plug extension 59 and from thence to the

key control cam 56.in the manner explained-in the Foote

‘and .Arnold Patent No. 3,031,877. The cam 56 in the

locked condition of the: mechamsm (see FIGS. 5 and 6),"

- normally presents its “low” side to the ﬂanged end 84 of

56, the upset lever 74, which has been urged against the

periphery of one or more of the tumbler discs; then pivots -

in a clockwise-direction relative to FIGS. 5, 6, 7 and 8

so that its shouldered end portlon 77 enters one of the disc -

“angled ratchet notches 64.
When the operator releases’ his' grasp .on the dialing

knob 36, after accomphshlntr the unlocking operation, the -

Jbinding action of the drive lever-65 is reheved relative
to ‘the tumbler ‘discs 61 and 61’ and the lever. retaining
plate 67.

50

-‘the lock bolt-35.

‘ing into the case,

‘However, when the cam is turned a
quarter of a revolution in a-clockwise direction throtigh'

the operation -of the cylinder plug, said cam gradually
presents its higher side to the ‘bolt flange 84 and thereby
retracts’ said bolt head into the -lock case 58 and com-
presses the spring 55. Naturally, said bolt; when retract:
carries with it the lever Tetaining plate
67, which it engacmvly straddles, together with the drive

_lever 65, drive lever spring: 68, upset:lever-74 and- upset

The resilient action of the bolt spring 55 then' )

shifts bolt 35 in-a direction so that the angularly. directed -

end flange &4 of the-bolt acting against the adjacent end

» portion of the lever rétaining plate §7-advances the same
~toward the lefi, refative to FIGS. 5,6, 7.and 8, together .
with the drive lever 65 and the upset lever 74 carried -

thereby. - The lever 74, however, is-in hooked engagement

‘with one of the disc notches 64 and thereby causes the - g
tumbler discs to revolve in a clockwise direction- relative -

-to the drawings: and this turning movement of the -disc

‘continues until the shouldered portion 77 of ‘the upset:

lever clears the last of the:series:of disc ratchet notches
64, during which time the head of the lock bolt 35 has
- returned to its projected position of FIGS. 4, 5 and 8.
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lever spring 76.  During this-movement the: drive lever
and upset lever perform no functions because the tumbler
discs are in.disarranged or “upset” condition and the nose -

‘ends of said levers merely slide over the peripheries of the :
- discs as they are carried along by the movement. of the
lever retaining plate.

When thé control key 49 is turned
a quarter. revolution counterclockwxse, back to its original
position, the expansive force of the spring 55 returns the
bolt 35 to its initial projection’position, causing the lever .-
retaining plate 67:.and the various paris' mounted thereon

to recxprocate toward the left relatwe to FIGS. 5,6, 7
‘and 8.

It should also be stated at this’ point that the head of
the bolt 35 can be retracted into the lock case 58:bya-

- pushing action exerted directly thereon, which retraction

70
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movement to the Jeft of the lever.retainer plate 67, carry- '
“ing with it the drive lever 65 and the upset lever 74, causes -

“the drive. lever to be cammed out of the tumbler disc gates -
03 by rldmg outwardly on the obhquely mclmed edges -

-y

of the lock bolt will compress the spring 55.! When push-- -

ing pressure on'the bolt heéad is released it will be auto-
matically returned-to its- projected position; without : dis-
turbmg any of ‘the-mechanism of the' lock, due to-the ex-.. )

~pansive force exerted on.the: bolt flange 84 by the spring

55. ThlS is.an action which occurs when a door or other::

“member on which the lock is installed is' closed with the -
_bolt ‘being pressed or retracted into the lock case. by the :
‘door ]amb or stnker plate. N

Because the bolt returns.to
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its projected position behind the jamb, it is self-latching
and is, therefore, highly advantageous when installed on
box-type lockers and the like which are devoid of incor-
porated latching bars and the like.

Operation of changing the combination of the lock
by turning the control key

Insertion of the control key 49 into the cylinder plug
47 is a prerequisite. to. conditioning internal assembly
parts of the Jock. We have heretofore seen that the lock
may be opened, independently of the permutation mech-
anism, by turning the key a quarter of a revolution in a
clockwise direction to a “click” stop relative to FIG. 4.
After thus turning the key to open the'lock and the locker
door, the key should be turned through an additional angle

" of approximately: one-eighth of a revolution in a clock-
wise direction to a “stop” position.. Said additional turn
of the key imparts an additional turning movement in the
same direction to the plug extension 59 and the key con-
trol cam 56. The latter in all of its positions previously
referred to was blocked from inward axial movement by
engagement with the protuberance 80 on the rear face of
the bottom plate 60. However, the additional torning
movement imparted to the control cam 56 causes the cam
to clear the protuberance 80 so that the cam 56, plug ex-
tension 89 and other parts are free to be -moved axially
inwardly. The latter is accomplished by a forceful manual
pressure on the button portion 56’ of the control.cam
56 and such inward pressure causes the cam to react
against the pins 79 which are projected axially forwardly
in slots therefor in the tumbler disc post.. The inner ends
of said pins 79 react against the inner face of the clutch
plate 46 and shift the clutch plate out of engagement
with the forward ‘tumbler disc &1. A slight manunal
turning movement imparted to the dialing kncb 36 at this
time then places the combination numbers or delineations
on the knob and dial in a ‘new relationship relative to
the gates on the tumbler discs 61 and 61’, all as is set

_forth in the Foote and Arnold Patent No. 3,031,877, -

When manual pressure on the bottom portion 56 of
the cam is released, the expansive force. of the spring
washer 82, which was compressed when. the clutch. plate
was shifted, automatically returns. the clutch plate to
clutching engagement with the forward tumbler disc 61.
The expansive force of the spring washer and the conse-
quent’ return movemert of the clutch plate causes the
latter to react against the clutch pins 79 to reciprocate
the same toward the right relative to FIG.:3.  The con-
“trol cam 56 is thereby forced back to its normal position
‘of FIG. 3 with the button 56 in its normal rearwardly
protruding position. - Thereafter the .control key 49 is
turned in a counter-clockwise direction relative to the
drawings, back to its normal position of FIG. 3, and said
“counter-clockwise movement transmitted {o.the cam 56
through the plug extension 5% will reposition the high
portion .of the cam 56 behind the bottom plate protuber-
ance 80, preventing forward axial: movement of the cam,
clutch pins and other asscciated parts.” FIGS. 3 and 8 of
"the drawings may be specifically referred to in connection
with the combination changing. operations indicated
above. If the control key 49 is finally completely re-
moved from the key-way of the plug extension, the lock
is in conditicn to be operated by the permutation.mech-
anism by dialing in' the manner: heretofore -described,
but through dialing a new combination or set of dialing
reference points.  Of course, at any time the permuta-
“tion mechanism may be by-passed and the lock may be
“opened by inserting and using the control key as hereto-
fore described.  The push button 56”, which must be
pressed in order to permit the attainment of a combina-
tion change, is inaccessible to tamperers éxcept when the
lock-equipped door is opened to thus expose the button
56’ on the rear wall of the lock case: o

Although the lock mechanism is a master key controlled

- permutation lock and is, -therefore, suceptible ‘to being-
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opened through the dialing of the correct combination
or through the use of a master key, it incorporates a
simple push button mechanism accessible only when the
locked door is opened, which permits the lock combina-
tion to be changed without errors in an easy and rapid
manner and without the use of special tools. It should
forther be observed that when the lock is opened through
the use of .a control key it is only necessary to turn the
key through a quarter of -a revolution and at this point
a slight stop or resistance is encountered so that the cper-
ator will know by the “feel” that the key has beén turned
sufficiently far to dccomplish the unlocking function.  &f
it is desired to change or alter the combination for. the
permutation mechanism, after the key has been turned
through: the quarter revolution to a “click” stop it is then
manually turned an additional approximate one-eighth
revolution to a firm “stop” beyond the “click” position,
wherenpon the push button mechanism may be operated
to ‘initiate the -combination changing operation. - There
can be no accidental disturbance of the push button mech-
anism when the key is turned only through the one-quar-
ter turn for door opening purposes. - When the improved
lock is dialed manually the combination is automatically
“upset” or disturbed after the spring bolt has been- re-
tracted and the door opened merely by releasing the dial-
ing knob, permitting the spring bolt to be projected. Inm
this -condition the locker door may be closed and is con-
sequently- self-locking or latching in addition to the com-
bination “upset” feature.

The improved key controlled combination changing
permutation ‘lock is especially snited to use in connection
with box-type lockers, drawers, cabinets or the like which -
are «devoid of automatic latching ‘bars or handles. ‘The
lock; however, is easy to.operate, incorporates. strong,
durable and efficiently operating mechanism, may be
easily:operated or handled by an unskilled person, and is
well adapted for the purposes described.

Vhat is claimed as the invention is: ,

1. A combination lock comprising, a lock casing hav-
ing an opening therein, a lock bolt reciprocally mounted
through the ‘casing opening and having an integral shoul-
dered portion extended into the casing, a spring reacting
against the shouldered extension of the lock bolt to yield-
ingly ‘urge it toward its projected position, a plurality of
superimposed tumbler discs rotatably mounted within the
casing and formed- with registering gates and motched
peripheral portions, means including a knob for turning
said discs to 2 predetermined position wherein their gates
are in registration, a lever retaining plate carried by the
extended portion of the lock bolt to yieldingly reciprocate
therewith, a spring biased drive lever pivotally mounted
on said-lever retaining plate and having a nose portion
engageable with the gates of the tumbler discs when the
latter are in a predetermined position of registration, a
spring biased upset lever also pivotally mounted on the
lever retaining plate and having a portion engageable
with the tumbler disc notches to turn and upset the same
-when the bolt is moved from its retracted to its extended
position, a key-receiving cylinder plug independently ro-
tatably housed within said knob and turnable-upon the
insertion therein of a proper key, and a cam within the
casing and connected to the cylinder plug to turn there-
with .and engageable with a shouvldered portion -of the
lock bolt extension to reciprocate the bolt to a retracted
position when the plug is turned through an inserted key.

2. A combination lock comprising, a lock casing having
an opening ‘therein, a lock -bolt ‘reciprocally mounted

_through the -casing :opening and having a dished -and
_shouldered portion extended into the casing;‘a spring re-

acting against the shouldered -extension of the lock bolt
to yieldingly urge it toward its projected position, a plu-
rality ‘of superimposed tumbler discs ‘rotatably- mounted -
within the casing and formed with registering gates and
notched peripheral portions, means-including -a knob for

-turning said discs to.a predetermined- position wherein

their gates are in registration, .2 lever retaining plate nest- -
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ed within the dished extension of the lock bolt to yielding-

ly reciprocate therewith, a spring biased drive lever pivot-"

ally ‘mounted on said lever retaining plate and having a
. .nose portion engageable with the gates of- the tumbler
discs when the latter are-in-a predetermined position of
registration, a spring biased upset lever also pivotally
mounted on the lever retaining plate and having a por-

tion engageable with.the tombler disc notches to turn.

-and upset: the same when the bolt is moved from its re-
-tracted fo its extended position and the lever retaining
‘plate reciprocates therewith, a key-receiving «cylinder plug
_ - independently rotatably housed within said knob and turn-

--able upon the insertion therein of a proper key, and a

cam within the casing and connected 'to the cylinder plug -
to turn therewith and engageable with a shouldered por-.

tion-of -the bolt extension to rec1pr0cate the bolt to-a

retracted position when the plug is turned throu0h a pre-.

" determined angle by an inserted Ley
3. A comblnatlon lock comprising, a lock .casing ‘hav-
ing ‘an opening therein, a lock bolt unit including a

bevelled head extending through the casing opening and a -
dished and shouldered extension within the casing and’

laterally reciprocally movable therein, a spring reacting

against the extension of the lock bolt to yieldingly urge it .

toward its projected position, a plurality of superimposed

-.co-axial tumbler discs rotatably mounted within the cas- -

-ing and formed with registering gates-and notched periph-

-eral portions remote from the gates, means including a -

knob for turning-said-discs to a predetermined’ position
- wherein their gates are in registration, a lever retaining
plate nested within the dished extension of the lock bolt
to reciprocate therewith, ‘the axis of the tumbler discs
being perpendlcular to the plane of movement of the lock
bolt, a spring biased drive lever pivotally mounted on an

-inner end portion of said lever retaining plate and having :

a nose portion engageqble with the gates of the tumbler
discs when the latter are in a predetermined position of
registration, a sprmg ‘biased “upset lever also- pivotally
-mounted on an inner end portion of the lever retaining

“plate and having a portion engageable with the tumbler 4
-serted key.

-disc notches to turn and upset the same when the bolt is
“moved. from its retracted to its extended position, a ‘key-

-receiving  cylinder plug mdependently rotatably housed’

" within said knob and extending into the casing and turn-

the disc operation when the plug is turned through a pre—
determined angle by an inserted kny

4. A combination lock comprising, a lock casing hav- -

ing an opening therein, a lock bolt recxprocally mounted

through the casing” opening and having a dished. and :

shouldered portion extended into the-casing, a spring re-

acting against the shouldered extension of the lock bolt

“to_yieldingly urge it toward_its projected position, a_plu-

rality of - superlmposed tumbler discs rotatably mounted -
-within the casing and formed with registering ‘gates, tum= .

bler discs other than the outermost disc being formed with
notched  peripheral . portions - substantially diametrically

-opposite. their gates, means including & knob. for turning -
- said discs to a predetermined position wherein their gates
are’in registration, a lever retaining plate nested within -

the dished extension of the lock bolt to yieldingly recipro-
“cate therewith, - a “spring- biased -drive lever pivotally
- mounted on said lever retaining- plate’ and- having a nose
_ portion engageable with the gates of the tumbler discs

-when the latfer-are in'a p"edetermmed position of regis- -

tration, a spring biased upset lever pivotally mounted on
-another portion of ‘the lever Tetaining plate and having a

portion enoageable with:the tumbler disc notches to turn -
and upset-the same when ‘the boit is .yleldingly returned

from its retracted to its extended posmon and :the lever

retammg plate recmrocates therewnh a key-recewmg\f
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cylinder plug mdependently rotatably housed within said
knob and turnable upon the insertion therein of a proper

-key, and -a cam within the casing and connected to the -
‘cylinder: plug to turn therewith -and. engageable withia

shouldered portion ‘of the bolt extension to reciprocate
the bolt to. a retracted position when the plug is turned
through'a predetermined angle by an inserted key

5. A combination lock comprising, a lock casing hav-
ing an opening- therein, ‘a lock :bolt unit mcludmg a
bevelled head e){ter\dmg through the casing opemno and:
" a dished and shouldered extension within the casing and
laterally recunocally movable therein, a spring reacting
against the extension of the.lock bolt to yieldingly urge it

“toward its projected position, a plurality of superimposed

co-axial tumbler discs rotatably. mounted within the: cas-
ing and formed with registering gates, certain of said tum-
bler discs also-having notched: peripheral portions sub-
stantially diametrically opposite their gates, means in-
cluding a knob for turning said discs to predetermined
- positions wherein their gates are in-registration, a .lever
retaining plate nested within the dished exténsion of the
- lock bolt to reciprocate therewith, the axis of the tumbler -
discs - being pérpendicular to. the ‘plane’ of movement of
the lock bolt, a spring biased drive lever plvotally mount-
ed on one end-portion of said lever retaining: plate and
having a nose portion enoageable with. the gates of the
tumbler discs when the laiter are in a predetermmed posi-
tion of registration-and have been turned in one¢ direction
to retract. the lock bolt, a ‘spring biased upset-lever also
p1votally mounted on another portion of the lever retain-
ing plate and having a portion enagageable with. the. tum-
bler disc notches to turn the same in an opposite direction
and upset the discs when the bolt is ‘moved from its re-
“tracted to its extended position; -a key-receiving cylinder
‘plug independently rotatably housed within said knob and.
extending into the casing and turnable upon the insertion.

* therein of a proper key, and means within the casing con-

nected 6 and operated by the cylinder plug to reciprocate:
the bolt to a retracted unlocking posmon independently of
~the disc operation when the plug is turned through an ma

6. In a master key controlled _combination changmg :

- permutation lock having a spring lock bolt, the fetraction” v
- of which is dependent upon key-actuated mechanism or pér-; : -
able -.upon the- insertion-therein of .a proper key, and a 45
" member within the casing and connected with the cylinder

“plug to-be turned thereby and engageable with a shoul- -
*dered -portion’ of the bolt extémsion to reciprocate the - :
- bolt to a retracted unlocking po=1t10n independently of .-

‘mutaticn. 'mechanism, there also ‘being normally lockéd:
push button-operated .mechanism. operative . to permit -
combination changing, the. improvements which : com--

_prise: a key-receiving cylinder. plug operatively connected

with the ‘bolt retracting mechanism and also -operatively
connected: with the: push button mechanism, the cylinder -
- plug being turnable through a portion of a revolution-by _
a proper key applied thereto to operate the bolt-retracting
mechanism, and the cylinder plug being turnable through’

a greater portion of a revolution by said proper key ap-.. -

plied thereto to unlock and permit operation of the push’
button  operated mechanism. )
7. A combination lock compnsmg, a casing,: lock bolt :
controllmg mechanism- therewithin, permutation. mecha-
_nism within:the casing responsive to a pre-selected com- .
bination for-operating the ‘lock: bolt -controlling mecha-
nism, a turnable dialing knob assembly extending exteri- -

ally of one side of the casing for operating said permu-.

tation mechanism, a key- operated plug operatively carried

by said dialing knob assembly in. coaxial relation and ex-.
~tending to.the lock bolt controlling mechanism.to operate .-
“the same when turned through a first limited arc of move- -
ment,” combination changing mechanism within the -cas-"
mg and operatively associated with the permutation mech=
anism, said  combination: changing - mechanism: having: a

7o normal -inoperative -position ‘and a shified - combination:

altering position, permanently attached, manually operated

means remote from said. dialing knob for shifting said :

mechanism to its combmatmn ‘altering position, and means

~-normally- blockmg movement of said mechanism shifting -~
‘means but releasable upon’, key turned operatlon of said ..~ ~
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plug substantially beyond the first-mentioned arc of move-
ment. .

8. A combination lock comprising, a lock casing hav-
ing an opening therein, a lock bolt reciprocally mounted
through the casing opening and having an extension por-
tion within the casing, a spring reacting against the exten-
sion portion of the lock bolt to yieldingly urge it toward
its projected position, a plurality of superimposed tumbler
discs rotatably mounted within the casing and formed
with registering gates having obliquely inclined edge por-
tions, tumbler discs other than the outermost disc being
formed with notched peripheral portions substantially di-
ametrically opposite their gates and: the outermost disc
being positioned so that its gate is reversed relative to-the
gates of the other discs, means including a knob for turn-
ing said discs to a predetermined position wherein their
gates are in registration, a lever retaining plate connected
to the lock “bolt extension to reciprocate therewith, a
spring biased drive lever pivotally mounted on said lever
retaining plate and having a nose portion engageable with
the gates of the tumbler discs when the latter are’in-a pre-
determined position of registration and adapted to be
cammed therefrom when the discs are moved in an “up-
setting” direction, and a spring biased upset lever pivotal-
ly mounted on another portion of the lever retaining plate
and having a portion engageable with the tumbler disc
notches to turn and upset the discs and cam the drive lever
out of the disc gates when the bolt is yieldingly returned
from its retracted -to its extended position and thereby
moves the lever retaining - plate.

9. A combination lock comprising, a lock casing hav-
ing an opening therein, a lock bolt reciprocally mounted
through the casing opening and having an integral portion
extended into the casing, a spring reacting against a portion
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of the lock bolt to yieldingly urge it toward its projected
position, a plurality of supermiposed tumbler discs rotata-
bly mounted within the casing and formed with registering
gates, certain of the discs having notched peripheral por-
tions, means including a knob for turning said discs to a
predetermined position wherein their gates are in registra-
tion, a lever retaining plate carried by the extended portion
of the lock bolt to yieldingly reciprocate therewith, a
spring biased drive lever pivotally mounted on said lever
retaining plate and having a portion engageable with the
gates of the tumbler discs when the latter are in a prede-
termined position of registration, a spring biased upset
lever also pivotally mounted on the lever retaining plate
and. having a portion engageable with the tumbler disc
notches to turn and upset the same when the bolt is moved
from its retracted to its extended position, a key-receiving
cylinder plug independently rotatably housed within said
knob and turnable upon the insertion therein of a proper
key, and a member within the casing and connected to the
cylinder plug to turn therewith and engageable with
a portion of the lock bolt extension to reciprocate the bolt
to a retracted position when the plug is turned through
an inserted key.
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