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5.Claims: -
l,

This, invention presents combination-obperated-
mechanism of the: type -including: a: controlled:
member which canbe moved in:the desired mign--
ner for accomplishing a given:end. result. only- if-
selected control elements ofi'a: plurality-of such:
elements are manually: actuated ' in' predeter=
mined: combination: ssguence. Thedinvention: is
herein illustratively’ describad inits- preférred.
form and as embodied in:a pushebutton operated:
combination lock mechanism: If will be appre=-
cigted, however, that features-of thenovel mecha-
nism might also-be employed:in related or similar
applications, and: further that détails of form. of-
the different parts and subcombinations may vary
within the scope of the-invention se$ forth hierein:
and claimed:

A general object of the-invention isa practical:
combination-operated'meehanism, such as-a lock:
or the like, of the push-bution-type. Such-a-lock

might, for example, be-applied to-an automohile-

ignition switch contrel-as herein mentioned. The-

chief advantage of & push-button-controlled com-=-

bination lock over a rotative dial type, for ‘ex--

ample, in that and similar applications, is bhat_'
the control push buttons may be actuated quickly

and in-proper seguence-even under-poor-lighting-
conditions and without leaning down or strain<
ing to see the-numbers on the dial. - After becom-
ing familiar with-
control buttons may be operated simply by Teel
Critically adjusted’ dial: operated” combination
locks usually require- good. visibility of “the dial”
numbers and-are more tedious to operate.
Another-object of the invention is a. tamper<”
proof, rugged-combination-lock; or the like, whieh

is relatively compact:and lendsiitsalf to g variety”

of different-useful applications.
Still another- object is combination=operated,
mechanism -of-the type described*ih which the

parts are subject to but slight wear and.thie lock™

as o whole is-thereby very durable.
In- its-illustrated- form, the push-button.op-
erated combination lock-is applied to a control’

rod; reciprocation - of Wwhich-may open and. closé”

an - ignition switch, for—example. . The" rod. 1s
guided for such control movement in a cylitdri
cal lock-casing end-closure, In-accordance with

the invention; the différently numbered.or labeled..
push buttons are. mounted:im such.end. closure,. .
preferably grouped in circular. series.around.the: :

rod. The latch member ultimately.actuated:by

- 1ock -of “the present type the
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2 :
sive rotational movement of a latch-shifting comx-
ponent,. generallys referred: to'as the controlled
member of the mechanism, thirough:a predeter-
mined atigle réprésenting the summation:of suc-
cessive incremental shifts imparted thefeto by-
pressihg: predeterimined: coritrol push- but_ton's “in
proper sequence. The effect oft pressing one:of-
the:remaining: push:buttons; which are- dumm1es
and’ do not* enter ‘intoithe conibination, is to res
turn the latch-actuating comporient’ to its initigl’
position - and'. thereby: eradicate any: progress
theretofore: made: toward: successful’ completion:
of 'the operating combihation. )

More specifically each control push button; of’
which:there-aré three-in’the example, operates
an' individual- control: actuator or striker for
engagement - theréof” with: a: different actuator=
impelled abutment or strike carriedl by the con~
trolled: member t0- impart’ incremental circiim-
ferential shifting: of’ such’ mémbey each time &
proper: control push’ butlon'is pressed:  In- the”
examplé:the- controlléd member includes g rev--
oluble:disk: having: apertiires: therein; the- end "
edges of which are slidably-contacted by inclined-
surfaces: onithe: respective strikers to- wedge” the
disk: mrcumferentmlly ‘as-the strikef's advarce
parallel fothe disk’s axis:

Manual® shifting:of’ the first’ push-button in:
the:--combination: positions:the cortrolled mems="

. ber with an-abutment- ready: for engagement by~

" tHe: second: push=-button: operated  striker, and:

suchshifting;of the second pusk ‘button aceomi=-
plishes the same result for:thethird, ete:, until-
the combinatioi is:executed: and: the: controlled

5. member diskzattains:its:final:or:latch-releasing:-

" position. A spiral’ cam.: amnd: follower or other:

40
to:actuate a’ return striker having.a> ‘reversely -

45

the mechanism.is normally. engageable by.spring:.

action. with a notch in.the rod:when:thei latter:
isymoved:
out of.the noteh:to release:thesrod:by:progress«-5s5.Moreover; the: sensation: of. pressing: a. dumamy

The::latck

reaches . locking. position. -

suitable:: means: converts: progressive ' angulai::

movement- of . suéh . disk vinto ‘shifting . the: Tatch:

away :from:the ‘switchi:control rad,; as:desired: -
Each. of ~the : dumniy: push bittons is:adapied-

inclined.'wedging. surface which: engages-a’ cofs-
trolied ‘member disk abutiient and-wedges such'™
disk:circumferentially baek-to ‘its initial  posi--
tiom; . from - any: position' therest’ established’ by"
control’ push-buttonioperatiorn. - To- permit use”
ofaeommon: returdi aetudtor or-striker-for-alf -
durnmy-push butténs: vv1thout dlsclosmg ‘which"
are dutnmiés and-which'arecontrol push’ buttors;

~all*oft the: pushy buttons are” pressed- outward’ by

independent return spririgs‘and-the return striker
is: earried by -+ slidé disk- operatively- advanced

by:aetuationiof any of ‘tthe dumiy- push-buttons*
but: returned:by: an' indepenident retiirn: spring




2,840,348

3
‘push button is practically the same as that of
pushing a control push button. In each instance
the inclined surface of a striker wedgingly en-
gages a strike carried by the controlled member
-disk, and the latter yields to such wedging action.

Other features, objects and advantages of the
‘invention including various details of the pre~
ferred form thereof as mentioned above, will now
‘be described with greater particularity by refer-
lence to the accompanying drawings.

Figure 1 is a perspective view of a push-button
‘operated combination lock embodying the inven-
‘tion, parts being broken away to show interior
‘details.

‘Figure 2 is another perspective view of the same
from g different aspect and showing other details
by break-away sectioning.

Figure 3 is a fragmentary perspective view illus-
‘trating latch mechanism details.

Figure 4 is a longitudinal sectional view of the
lock.

Figure 5 is a transverse sectional view taken

on line 5—35 in Figure 4.

Figure 6 is a similar sectional view taken on
line §—3§ in Figure 4.

Pigure 7 is a similay sectional view taken on
line 7—1 in Figure 4.

Figure 8 is a transverse sectional view taken
on line 8—38 in Figure 4 with the controlled mem-
ber in its initial position.-

Figure 9 is a view corrssponding to Figure 8
with the controlled member in its second position
established by pressing the first push button of
the combination.

Figure 10 is a similar view in which the con-
trolled member is in its third position established
by pressing the second push button of the combi-
nation. :

Figure 11 is a similar view in which the con-
trolled member is in its fourth and ultimate po-
sition established by completing the operating
combination of the lock, the lock having three
control push buttons and nine dummy push but-
tons in the illustrated case.

Tubular lock casing 28 supports and encloses
all parts of the combination-operated lock mech-
anism except the push buttons 22 ang the end
of a slide rod 24 having a handle 26. The push
buttons are slidably mounted in circular series
arrangement concentrically of the casing, in an
end closure plug 28 threaded into the end of such
casing. The rod 24 passes slidably through a
central bore in this plug.

In the illustrated case the reciprocable rod 24
constitutes an automobile ignition switch control
rod. Details of an ignition switch and of its con-
nection to the control rod are omitted from the
drawings as they form no part of the present in-
vention. In its position shown in Figure 4 the
control rod is locked against lengthwise recipro-
cation in a position which would correspond to
the automobile ignition switch being held open.
A part of latch 30 (Figures 3 and 4) is lodged in
a notch 32 in the rod and must be lifted there-
from by proper actuation of the numbered push
buttons 22 before the control rod can be moved
lengthwise to close the automobile ignition switch
and start its engine. The present invention con-
cerns novel combination operated mechanism by
which the latch is actuated to release the control
rod or other locked member.

The lateh 30 comprises two parallel plates 30
and 300 of general crescent shape, one immedi-
ately adjacent to each side of a supporting disk
34 which is threaded into the lock casing 2@ and
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held by tubular spacers 35 some distance from
the closure plug 28. Corresponding ends of the
two latch plates are pivoted coaxially by a pivot
pin 28 Such pin passes snugly through g bore
in the disk 34 located out from the latter’s cen-
ter such that the general midportion of the latch
plate 3&b will drop into the notch 82 of the con-
trol rod 24, shown in Fig. 4, when such plate is
swung inward toward the rod. The swinging
ends of plates 38e¢ and 30b are interconnected by
a pin 38 passing through an arcuate slot 40 in the
disk 34. Swinging of plate 38a will effect simul-
taneous swinging of plate 30b. Such swinging of
plate 38¢ is effected by a force exerted by the lock .
mechanism controlled member on a pin 46 carried
by a tab 8! projecting radially inward from ap-
proximately the central portion of the plate.
Upon release of this pin by the controlled mecha-
nism, g latch return spring 42, shown in Figures.
3 and 4 as heing connected between an extension
of pin 38 and an anchor pin 44 on disk 34, urges
the latch plates toward the control rod. Nor-
mally, therefore, the central portion of plate 30b
contacts the rod to drop into its notch whenever
it registers with such plate as the rod is recip-
rocated. Plate 30¢ is curved much sharper than
plate 380 to dispose the inner end of tab 31 always
outwardly of the central inner edge portion of
plate 308b a distance greater than the depth of
notch 32, to clear rod 24.

Lift pin 48 is engageable by and rides on a spiral
cam 48 projecting from the adjacent face of a ro-
tative disk 52 located adjacent the latch-sup-
porting disk 34. The disk 50 carrying the spiral
cam constitutes the controlled member of the
illustrated mechanism. When this disk and its
cam are progressively rotated in the direction of
increasing radius of the cam spiral contacted by
the lift pin 46 the latter is pressed outwardly
against the force of spring 42 to raise the latch
38 out of locking engagement with the notch 32
in the control rod. The total angle through which
the revoiuble disk must rotate to clear the latch
strip 890 from the rod notch 32 need not be great.
However, friction of the lift pin 46 on the cam
surface, opposing rotation of the cam, may be-
come excessive if the cam spiral pitch or slope
is made too great in an effort to minimize the
rotation angle of the cam necessary to unlock the
control red 24.

The novel combination operated mechanism of
this invention utilizes the push buttons 22 for
moving the controlled member (disk 50) in a
manner which will now be described. In the
illustrated case the push buttons numbered 12, 4
and 8, in that sequence of actuation, represent
the operating combination of the lock. The re-
maining push buttons, namely those numbered
1,2,3,5,6,1,9, 10 and {1, are dummies or reset,
buttons.

Each of the push buttons constitutes an end-
wise extension of a separate plunger rod 2% of
rectangular cross section. A circular plate 52 is
clamped by screws upon the inner end of the
closure plug 28 and has rectangular openings
aligned with the push button bores in the plug,
in which openings the respective plunger rods
may slide lengthwise but cannot rotate. Push
button return springs 22b encircling the individ-
ual rods 22a¢ bear against the plate 52 and urge
the push buttons outwardly.

The inner ends of the plunger rods 22« ass0-
ciated with control push buttons carry cylin-
drical strikers 54 the butts of which act as push-
button return stops and the tips of which project
toward the revoluble disk 50. These strikers are
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of equal length and each has an inclined end
face defined by a 1ong1tud1na,11y inclined cutting
plane whlch 1ntersects the plane containing the
lock casing axis and the, particular plunger axis
in a radial line which is perpendlcular 10 both of
these axes. The revoluble disk 58 has a circular
group of arcuate slots B6e, 56b, 58c, Bad and Sfe
which in the initial position of the. disk prepara-
tory to pressing the first push button (12) of the
logk combination bear the relationship to the
different push buttons as shown in Figure 8. In
this initial rotated position of the digk 30 its
apertures 86c and 86e are in registry with the
control push buttons numbered 4 and §, respec-
tively, and when these push buttens are pressed
inward and then released their cylindrical
strikers merely move in and ocutb of the registered
apertures without contacting the disk §6. How-
ever, should the initial push button of the com-
bination, namely No. 12, be pressed, the inclined
face of its striker 54 advances into wedging slid~
ing contact with one end of the circumferential
slot, B8a constituting a striker aputment, As the
push button 12 is advanced further, the inclined
face of its striker sliding against such slot end
causes the revoluble disk 50 to rotate slightly by
c1rcumferent1al wedging action of the striker.
The disk moves clockwise as viewed in Figure 8.
Pollowing completion of the inward stroke of
pqgh_buttbn 12 the revoluble disk is left rotatively
bositioned as in Figure 9 and the striker of the
second push button of the combination, namely
No. 4, is now aligned with the corresponding end
edge of the slot 58b. If this push button is then

pressed the revoluble disk 50 will be rotated by :

agother increment in the same direction as pre-
viously by circumferential wedging action of this
push button’s striker. On the other hand should
either of the push buutons {2 or § e pressed in-
stead, their strikers will move in and out of the
openings of slots 58a and §§e, respectively, and
have no effect,

Following actuation of push button 4, the
second in the combination, the revoluble disk
is rotatively positioned as in Figure 10. Now the
push buttons 12 and 4 are fully aligned with the
openings of the respective slots 58a¢ and 55b
whereas the striker of push button $ is enabled
to rotate the disk by another increment by wedg-
ing engagement of such striker’s inclined face
with the end edge of- slot- 56d. That completes
the combination and positions the revoluble disk
as-in Figure 11.

The gccumulative effect upon the lateh posi-
tion of incremental movements of the disk 59
effected by pressing the control push buttons in
proper:sequence: may benoted by reference to the
progressive positioning of the latech lift pin 48
effected by rotation of cam 4§ as illustrated in
Figures 8 to 11, inclusive. The position of the
latch shown clearly in- Figure 3 corresponds with
the operating position of the. parts attained in
Figure, 11, the control rod 24 being released. for
lenvthwme movement unrestramed by the lateh
plate 300,

The rotative disk 56 carrying the latch-actu-
ating spiral cam 48 remains in its position of
Figure 11 until one of the dummy push buttons,
1,2,8,5,6,1,9, 18 or |1 is pressed, the disk aper-
tures 56a, 56D, and 56d being then in registry
with the strikers of the respective push buttons
12,4 and 8. Upon the inner end of each plunger
rod 22a of the dummy push buttons is carried a
radially elongated striker or foot 8. A disk 60
is slidably received inside a cylindrical skirt 28a
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) of spring 64

constituting an inward extension of the elosuze
plug 28,

A cam-like return or resettmg striker: 82 in the
form of a hollow cylmder section proaects fram
the inner face of the slide disk 68 toward the
revoluble disk 5§ (Figure 4). The end face of
this striker is helically inclined with 1e1atmn to
the rotational axis of the disk 90 and lies gen-
erally at a radius therefrom equal approximately
to the average radlus of the arcuafe slots 56 in
such disk. The tip. of this striker 6% appears in
each of Figures 8§ to 11, inclusive, and is always
held in such rotative position by a pair of keys
§0a on the slide disk engaged in keyways in the
skirt, 28¢. of the closure plug to locate. the disk
in correct mrcumferentlal position. Suech hold-
ing of the. disk against rotation alse prevents it
from, hinding on the shanks of the cylindrical
strikers 54 which pass slidably through the disk
§0.

A spring 64 encireling the rod 24 and reacting
from the rotative disk 30 urges the slide disk &8
against the feed 58 of the dummy or resetting
push buttons 22, with. the cam-like striker 82
withdrawn from the revoluble disk as shown in
Figure 4. When any of the dummy push hub-
tons is; pressed, therefore, its foot advances. the
slide disk, hence the resetting striker €2, toward
the roisame: disk against the increasing pressure
If the yolative disk is then in its
initial position, as shown in Figures 7 and 8 the
shriker 82 will simply enter the arcuate slot 58&a
without, contacting the revoluble disk, so that the
ition will remain: unchanged by press-

, ing o dummy push bution. However, if one of

the dummy push buttens is pressed at any stage
of completion of the. operating combination of
the lock, depicted in any of Figures 9, 10 or 11,
then the helically inclined inner end of thestriker
82 will contast the end: of the slot. 560 away from
the. striker- 4. of control push button i2. Such
centact wilk be. made at. an earlier point during
the progressive inward movement of the durmmy
push butten being- pressed if the revoluble disk
58 is: positioned. at. the: second stage of the ap-
erabing comhmatmn, as. shown in Figure 9, than
when. it is. pesitioned in the succeeding stage. of
Figure 10, and still more. so than when gisk §9-is
in. its ultimate position: shown in. Figure Ll

In any. case, however, progressive inward ad-
vance of any: dumimy: push: button, hence of: the
camr striker 82, causes progressive wedging of
the Iatter against the. end. of slot; 58a: to rotate
the disk 80 backward: fully-to its initial position,
or counterclockwise in any of Figures 8 to.11, in-
clusive. Thus:the. duminy: push. buttons, serve.as
a meansg of disengaging: the spiral cam. 4% from
the: lateh: 1ift pin: 48 to. erable relocking. of the
control rod: 24 when. it:is moved lengthwise unbil
its; slob 32 attains: registry: with the spring urged
lateh &3 The: latch return: spring 42 will then
complete the. logking operation: by snapping the
lateh plate. 380, dewn into: the rod notch.

In operating the novel push button comping-
tion: lock, therefore, the. initial step required is to
press cne of the dummy push buttons in order to
position the revoluble disk 50 at its starting point
in which its latch-release spiral cam 48 is retract-
ed circumferentially from the latch lift pin 46
and the end edge of the slot 56a is alisned with
the inclined end face of the striker 54 of push
button {2 (Figure 8). Then the push buttons i2,
4 and § are pressed sequentially in the order
named to rotate the disk 50, hence the cam 48,
progressively by increments until the final posi-
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tion of Figure 11 is reached in which the latch
lift pin 46 has ridden to its maximum high point
on the spiral cam 48. The latch plate 305 is then
clear of the control rod notch 32 and the control
rod unlocked for lengthwise movement to operate
the automobile ignition switch or other controlled
device.

As a further refinement of the combination-
operated mechanism, the peripheral edge of the
revoluble disk 50 has a succession of detent holes
50a each of which is engaged by a spring-urged
detent ball 66 in a different position of the disk
representing a stage of the operating combination
of the lock. The detent 66 holds the disk 50
against rotation out of any of its established in-
terim positions through the effects of vibration,
pounding or other disturbing influences which
might otherwise dislocate the settings of the latch
release cam 48. Moreover, the detent 68 holds
the disk 58 against the slight restoring force ex-
erted upon it by latch return spring 42 which
presses the lateh lift pin 46 against the sloping
surface of the spiral cam 48.

Although the control push button strikers have
been illustrated and described as producing cu-
mulative incremental shifts or progressive move-
ment of the revoluble disk 50 in the same direc-
tion to complete the mechanism combination, it
will be seen that one or more interim control
buttons in a more complex version of the mecha-
nism might be designed to produce reverse or
subtractive movement of such disk. Also the in-
crements of movement of the disk effected by the
control push button strikers need not necessarily
be equal; thus the inclination of their wedging
surfaces may differ.. The actuation movement of
all the push buttons is preferably made equal,
however.

I claim as my invention:

1. Combination-operated mechanism compris-
ing a controlled member, means guiding said con-
trolled member for movement between an initial
position and a final position, a plurality of man-
ually shiftable elements guided for independent
reciprocation, and controlled member moving
means comprising first advancing actuating
means operated by reciprocation of one of said
elements and operable to effect incremental
movement of said controlled member from its
initial position toward its final position, second
advancing actuating means operated by recipro-
cation of a second of said elements and operable
to effect a further incremental movement of said
controlled member toward its final position, a re-
turn single wedging member operable to effect
movement of said controlled member toward its
initial position, and means movable by any of a
plurality of said manually shiftable elements and
operable by movement thereof to effect wedging
actuation of said single wedging member to effect
return movement of said controlled member.

2. The mechanism defined in claim 1, wherein
the conirolled member is a disk, the advancing
actuating means include controlled member ad-
vancing strikers which are generally eylindrical
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rods having elliptical inclined end faces con-
stituting wedging surfaces, and the return single
wedging member is an arcuate striker having a
helical end face wedgingly engageable with the
controlled member,

3. Mechanism defined in claim 1, wherein the
means movable to effect wedging actuation of
the striker is a spring-returned disk carrying
the striker and axially reciprocable by recipro-
cation of any one of the manually shiftable ele-
ments engageable therewith.

4. Combination operated mechanism compris-
ing a plurality of plungers having wedging sur-
faces on corresponding ends thereof, means sup-
porting said plungers and guiding them for in-
dependent lengthwise reciprocation, a controlied
member having a plurality of elongated aper-
tures therein of substantially equal length, one
corresponding to each of said plungers, and each
of said apertures having thereacross between its
ends a bridge engageable by the wedging surface
of the plunger corresponding to such aperiure,
and the bridge in each aperture being located in
a position along the length of such aperture dif-
ferent from the position of the bridge along the
length of another aperture, and means guiding
said controlled member for movement length-
wise of its apertures by the force exerted by the
wedging surface of the plunger aligned with the
bridge in its corresponding aperture engaging
such bridge, the other plungers being movable
unobstructedly through their apertures.

5. Combination operated mechanism compris-
ing a plurality ¢f plungers having wedging sur-
faces on corresponding ends thereof, means sup-
porting said plungers arranged in a circle in sub-
stantially parallel relationship and guiding them
for independent lengthwise reciprocation, a con-
trolled disk having a plurality of arcuate elon-
gated apertures therein of substantially equal
circumferential length, one corresponding to each
of said plungers, and each of said apertures hav-
ing thereacross between its ends a radially ex-
tending bridge engageable by the wedging surface
of the plunger corresponding to such aperture,
and the bridge in each aperture being located in
a position along the length of such aperture dif-
ferent from the position of the bridge along the
length of another aperture, and means guiding
said controlled membker for rotary movement by
the force exerted by the wedging surface of the
plunger aligned with the bridge in its correspond-
ing aperture engaging such bridge, the other
plungers being movable uncbstructedly through
their apertures.

EDWARD S. GIFFIN. -
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