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6 Claims.

My invention or dxscovery relates to combina-
tion locks generally, and mere partxcula,rly to a
combination lock such as seb- forth in my .appli-
cation for U..S. Lefters: Patent, Serial No. 130,722,
filed Decempber 2, 1949, the combmatlon lock set
forth in said a,pphcatlon .constituting improve-
ments in the .combination . lock set forth in U. 8.
Letters Patent No. 1,956,304, 1ssued to Albert L.
Abbott and Charles ,H Miller Apnl 24, 1934.

The combmatmn lock -set forth in. sa1d Abbott
and Miller U. S. Letters Patent No. 1,956,304 in-
cludes a -cage -on the rear .of the .door equ1pped
with the lock, one or more .coaxial «cylindrical
tumblers having -equal diameters and being ro-
tatably mounted in fhe case, a spindle extending
from the .outside .of the .door through the door
and into the case and the spindle having a dial
with a knob mounted .on +its outer end rotatable
within a dial xing .on the outer face .of the door
and the spindle havmg on its .inner. end ‘beyond
the tumblers a cy,lmdncal cam w1th an .operat-
ing notch. Usual pin, lever and clrcular segment
means coact between the cam .and the inmermost
tumbler, and between each tumbler and the next
outer tumbler, whereby by manipulation of the
dial and setting the combination, the notches of
the tumblers are aligned with each other and w1th
the operating notch of the cam for anlocking the
lock.

The lock furthermore includes a reciprocable
holt pivotally connected with one end of .an op-
erating lever including an upper arm having a
cam follower tongue depending from its outer
end, and a stop arm.or fence extending from the
inner side of the upper arm parallel w1th the axis
of the tumblers. The operatmg lever is spring
pressed towards the tumblers, and when the
tumbler notches are aligned with each other and
the operating notch of the cam which is located
in the aligned positipn below the cam follower
tongue of the upper arm, the fence is permitted
to drop into the tumbler notches and the cam
follower tongue is perm1tted to drop mto the
operaing notch of he cam, _whereby the holt may
be withdrawn from its extended lockmg position,
and whereby the bolt may be also extended to
locking position -when the door is again colsed
and locked by suitable rotations of the dial and
spindle. After the bolt is extended into locking
position, the spindle is then spun in either direc-
tion to scramble the combination by turning the
tumblers so that their notches are out .of align-
ment with each other.

Such a lock as set forth in said Abhott.and Mil-
ler U.S. Letters Patent No. 1,956,304, with respect
to the parts a.bove described is similar to other
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usualcombinationlocks. Whenthe boltisextend-
ed and the combination scrambled the fence rests
upon the cylindrical peripheries of the tumblers.
If such @ dock is made in a lahoratory to extreme
accuracy, and assembled with extreme preeision,
the lock cannot be manipulated by an unauthor-
ized person 50 as to detect the combination and
effect unlocking. In the -usual mass production
of the parts of -such a lock :and the .assembly of
the same, the .extreme accuracy necessary for
preventing manipulation annot be attanied. -Un-
less the bottom surface of the fence is exactly
parallel with the axis of rotation.of the-fumblers,
and -unless-the diameters of -the fumbler discs.are
all exaectly the same, when the fence rides .over
the -opening formed by one of the tumbler
notches, -even though its bottom surface is riding
on -the peripheries .of ‘the remaining tumbler
discs, very minute movements of the fence as it
rides .over the corners .of such .a notch «can be
felt in rotating the disl by the fingers of .an un-
authorized person whe knows the intermal con-
struction of the lock. In-fhis manner the combi-
nation for which the loek is set .can be detected.
Ordinarily, a person skilled in breaking the com-
bination ef such alock ean determine the combi-
natien by manipulation in the manner described
in about thirty minutes.

From:a broader standpoint, the construetion.of
combination locks in eommercial production and
use insofar -as known to the present inventor is
such that relative motion may be obtained be-
tween the tumblers and operating lever, between
the tumblers and belt, -or between the tumblers,
bolt, operatmg Jever and the spmdle or driving
cam, enabling a skllled loek manipulator to sense
or feel the. engagement -of these relative parts at
the eombination setting and the alienment of the
tumbler notch openings by the said relative mo-
tion of the parts.

In my application for U. S. Letters Patent,
Serial No. 130,722, there s set forth :a combina-~
tion lock including, in combination with or modi-
fication of parts of the combination lock set forth
in said Abbott and Miller U. 8. Letters Patent No.
1,956,304, -an operating lever including .an upper
arm having a cam follower tongue depending
from -its -outer end and witheut a fenee, .and .on

a_dapted 10 extend into the ,opposxtely ahgned
notches of the tumblers when the combination
is set, and the spindle being arranged for move-
ment in the direction of ifs longitudinal .axis.and
being normally spring pressed in the direction
of the .dial knob, and the cam on the inner end
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of the spindle having an operating notch in a
portion immediately adjacent the tumblers and
having a complete cylindrical portion beyond the
notched portion.

The objects of the present invention or discov-
ery, from a broad standpoint, include the provi-
sion of an improved combination lock in which
the direct performance of the throwing of the
bolt is not dependent upon the engagement of
the bolt or the engagement of the throwing or
operating lever with the tumblers, and in which
the throwing of the bolt is governed only by the
engagement of the throwing or operating lever
with the spindle or driving cam.

The objects of the present invention or dis-
covery more particularly include the provision of
an improved combination lock of the type set
forth in my said application for U. S. Letters
Patent, Serial No. 130,722, in which neither the
spindle may be pushed inwardly a substantial
distance, nor the cam follower tongue on the
upper arm of the operating lever may drop into
the operating cam notch, nor the bolt may be
retracted, until the combination has been set.

Further objects of the present invention or
discovery include the provision of such an im-
proved combination lock in which the improve-
ments may be effected by the addition of or
modification of a limited number of parts of the
combination lock set forth in said Abbott and
Miller U. S. Letters Patent No. 1,956,304, and
which is thus adapted for economical manufac-
ture without the necessity of manufacturing an
entirely new set of parts for the improved lock.

The foregoing and other objects are attained by .

the combination lock, construction, improve-
ments, parts, combinations, and sub-combina-
tions which comprise the present invention or
discovery, the nature of which is set forth in
the following general statement, and preferred
embodiments of which together with their mode
of use are set forth by way of example in the
following description, and which are particularly
and distinctly pointed out and set forth in the
appended claims forming part hereof.

The nature of the improved combination lock
of the present invention or discovery may be
stated in general terms as including, in combina-
tion with other usual parts of a combination
lock such as set forth in said Abbott and Miller
U. S. Letters Patent No. 1,956,304, the improve-
ments set forth in my said application for U. S.
Letters Patent, Serial No. 130,722, and in which
improved intermediate control means are inter-
posed and operative between the spindle cam,
the tumblers, and the bolt, whereby after the bolt
has been extended to the locked position and
the combination scrambled, it is necessary to set
the combination before the spindle may be pushed
inwardly, and whereby inward movement of the
spindle serves to operate the intermediate con-
trol means to permit unlocking retraction of the
bolt.

The intermediate control means include flanges
or tongues extending between the tumblers and
the bolt, and the construction and arrangement
of the intermediate control means is such that
the flange extending towards the tumblers is
immovable towards the tumblers until the pin
on the spindle or driving cam is out of engage-
ment with the adjacent tumbler, thereby prevent-
ing rotation of the tumblers against the flange
extending towards them.

The construction and arrangement of the in-
termediate control means is furthermore such
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that the bolt cannot be moved towards or forced
against the flange extending towards it until the
combination is correctly dialed. The bolt is held
in the extended position by contact of the oper-
ating lever against the case and by contact of
the operating lever cam follower tongue against
the completely cylindrical portion of the spindle
or driving cam. ’

The construction and arrangement of the im-
proved combination lock as thus set forth in gen-
eral terms is furthermore such that there is no
direct connection between the bolt or the operat-
ing lever and the tumblers.

By way of example, preferred embodiments of
the combination lock of the present improve-
ments and parts thereof are illustrated in the ac-
companying drawings forming part hereof, in
which:

Figure 1 is a fragmentary rear elevationa] view
of one embodiment of the improved combination
lock looking towards the rear face of the door on
which the lock is mounted and with the cover
plate of the lock removed, and showing the parts
of the lock in their relative positions when the
bolt is in its fully extended locking position, and
with the tumbler wheels having their notches
aligned after setting of the combination, and the
cam follower tongue of the operating lever
seated on the cylindrical portion of the spindle
cam, and with the operating notch of the spindle
cam ready to receive the cam follower tongue;

Fig. 2 is a transverse sectional view thereof as
on line 2—2, Fig. 1;

Fig. 3 is a view similar to Fig. 1 showing the
parts of the lock in their relative positions when
the bolt is in its fully extended locking position,
and with the tumbler wheels having their notches
aligned after setting of the combination, and after
the spindle has been pushed in and the cam fo]-
lower tongue of the operating lever has dropped
into the operating notch, and after the bolt
stopping and releasing cam has been actuated by
the pushing in of the spindle cam to permit re-
traction of the bolt;

Pig. 4 is a transverse sectional view as on line
4—A4, Fig. 3;

Pig. 5 is a transverse sectional view thereof as
on line 5—8§, Fig. 3;

Fig. 6 is a fragmentary front elevational view
looking towards the front face of the door, and
illustrating the dial and knob, and the dial ring
of the lock;

Fig. 7 is an enlarged view similar to Figs. 1
and 3 showing the parts of the lock after the
bolt has been retracted, and illustrating details
of the drive between the cam and the adjacent
tumbler wheel;

Fig. 8 is an enlarged sectional view as on line
8—8, Fig. 2;

PFig. 9 is an oblique view showing the bolt
stopping and releasing cam;

Fig. 10 is a detached side elevational view of
one of the tumbler wheels,

Fig. 11 is a detached elevational view of the pin
face of the tumbler wheel of Fig. 10; and

Fig. 12 is a detached elevational view of the
lug face of the tumbler wheel of Figs. 10 and 11.

Similar numerals refer to similar parts
throughout the drawings.

One embodiment of the improved combination
lock is indicated generally at 10, and includes
a case || which is mounted on the inner face
12 of a door {3, which may be the door of a
safe, and the lock may be used for stopping bolt-
work, not shown, in a usual manner. The lock
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-4 0= includes.certaing parts..not,sshown, in: detail
d(Wh. h are.subst tn;,uy 'demlca, w1th such

1 ;spaced d 1s1on nes; heach teut
- of which.is. numbered successwely from 40 .to
41,00,

‘A’smgle preferably vertically, extending mark
ArTow- 21,18 formed -OF »mscrlbed on.-the,

+in conjunction, with.rotation:of the dial 23 both
for operatmg he combma.tlon and fo*‘ changmg

. Patent No. 1, 95 ,3 .

W;tlun the case [1.-0of the Jlock- {8, tumbler
Wheels -22,: 22’ and 227’ .are, Journa.lled .on.the
.tube .14, between the “base. wall (5. and_a spindle

cam 23 the cam bemg removably secured upon,

the extrem1ty .of. the spmdle 16 w1th1n the case,

as by -means: of. cooperatmg screw th1eads .on

‘the cam and spindle and a key 2 1nterp0sed in
..keyways formed in the cam ‘and medle

_The wheel 22 adjacent the. spindle, cam 22 is. 5

dnven by a usual -pin.| IB—! m nted on. the spm-
dle, preferably on the mnelt .C€, of the spmme
Lcam.; 23 Whlch is.. secured as’ aforesald on..the
spmdle “The drlve from the p1 IS——I on ‘the

..cam to. the ad,lacent Wheel 22 is, by.. usual means.

such as a. lever 26, Journalled on the tube ld and
.-having..one . side,;abutted, by the cam drive.pin
a,nd the.other, slde abuttmg one. end, of a seg-
menta];,ﬂange .or lug> 29 on the “hub .or. center

] Slmllar drlve means such as

. a pln 30, carry the drive. from the wheel 22 to
the Wheel 22%, and from the wheel 22’ to the
wheel 22” Such drive. means .are.set forth, in

" detail in said Abbott and mller U S Letters

. Patent, No. 1,956,304.

.Each, of the wheels 22, 22', and 22’/ are, pref-

erably of the. const;fuctmn‘ set, f,orth in.detail in
" said, Abbott and, Miller U. S., Letters Patent No.
1,958, 304 .and. each Wheel may be. deqc;rlbed gen-

ela,lly as, 1nclud1ng a. spaced pair of .outer.ring,

cusc members releasable .and engageable with the
., Jwb or center, 28, nd, the means for eﬁe(-tlng tbe
drlve trom the.s indle. cam- 23, to. ‘the wheel 22,
and from the. wheel 22.t0.,the.. wheel 227, Iand
from the ‘wheel 22 -0, the wheel 22” imclude the

v1s10n dine”

ia,
rmg above the knob a;nd the mark 21{ is utlllzed '

15:

is,.20

25:

tended loc_kmg or boltmg pos1t10n
"Figs. 1, 3, 5, and 8.
--Mavement.of the bolt.35 to and from.locking-

tlons relatwe )
the partlcular combmatmn for.w Jh],(:hl“
"is. set. That is to.say the combmat ;
mlned by,the rela, /
ter w1th respect t

dxscs When the qomb:q !

The bolt. moving. _meahs 1nelude an,.operating
lever,,sa ‘which i§ pi 'otally mounted il. the ‘qolt
35 as by means of a, plvot screvw 39 { 7

Wardly :from the p1vot screw 39 and b_ ve .the
..cam 23,

‘ 1he .operating arm qu,has ﬁormed thereon a
cam follower tongue,38b,, Which_extends fr.om
"the arm 38¢ towards the axis of the spindle shaft

o..and in line with the cam 23,.and,the cam;23 h

4a

35

_ “and.is’ the front, end

. 93¢ is cyhndncal around itg.enti

3 lever operating notch 23¢ formed therei
eooperates with the fpllower tongue 3 173 fo;!
- ing the operatmg leve and, bplt,when 3.
s perm1tted to be.inserted, into th ga,m uotch
-230. . A.spring39—| normally jresses ‘the lever
. arm 38q towards the cam.23.

. The cam 23.includes a hub23b anq an.enlarged
cylmdrmal head 23c,.the hyb } ternal-
_ly threaded bore and a_keyway ;fq;;me the;;em
o.-for, connection. with,th indle. .16 as ;ahove, de-
scnbed ~The head, 23¢ has 8 su,b aufma; fhick-
,hess and the cam, notch ‘23cL is form d | in, ony end
L of the head,.w; h is adJacent th um e
the. ead, 23¢ with.

,mounted. The other’o -reat end 23

“The hub 23b,0f tHe.cam.23. ,anq ﬁud-
.,ably. ﬁts 1n a. counterbor formed m the rear

Wardly opemng counterbore |3
face and a. cpmpressxon spmng 450

,70

.70

mter-

provements, the Jock 10.is, promded 'w1thr
"mediate contfol means indicatec

.51, and which is actuated ¥, th ]
fo,rward movement of, th p‘nd‘le 6. As{ hown,
the , intermediate control,,(means,, bfimga ‘offset

i
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from the spindle and includes a stub shaft 52
‘whose forward end 52—1{ is secured as by riv-
eting to the base wall I5 of the lock case iI.
The shaft 52 extends rearwardly from the base
wall {5 and is located between the tumbler
wheels and the rear end of the bolt 35, and be-
low the axes of the spindle 16 and the lever pivot
screw 39.

The intermediate control means furthermore
includes a spindle actuated stop cam indicat-
ed generally by 53 and which includes a sleeve
54 having a bore 55 which slidably and rotat-
ably fits on the shaft 52. As best shown in Fig.
5, the front end of the sleeve 54 has formed
therein g longitudinally extending cam slot 56
having a front straight portion §7 circumfer-
tially offset from a rear straight portion 58 and
connected therewith by an angled portion 59.
An actuating pin 60 extends radially outwardly
from the shaft 52 through the slot 56.

The stop cam 53 furthermore includes inter-
mediate its ends a stop arm 61 extending ra-
dially outwardly from one side of the sleeve 54.
At the rear end of the stop cam 53 an actu-
ating arm 62 extends outwardly from the sleeve
54, and the arms 61 and 62 lie in planes passing
‘through the longitudinal axis of the sleeve 54
-and which are angularly displaced from each
-other.

At the outer end of the stop arm 61 there ex- ¢

‘tends from opposite sides of the arm 61 flanges
‘63 and 64 which are at right angles to the arm
81 and as shown are coplaner. At the outer end
-of the actuating arm 62 there extend a pair of
arcuate segmental guide members 65 and 66
‘which are paralle] with each other and at right
angles to the longitudinal axis of the sleeve 54.
The segment guide members 65 and 66 are spaced
from each other in the direction of the longitu~
dinal axis of the sleeve 54, a distance equal to
the thickness of the cam head 23c which is lo-
cated between the guide members 65 and 66 as
best shown in Fig. 5. Details of construction
of the stop cam 53 are clearly shown in Fig. 9,
which is a detached view of the cam 53.

In the assembled lock {0, the stop arm 61 ex~
tends upwardly from the sleeve 54 between the
" inner end of the bolt 35 and the tumbler wheels
22, 22’, and 22’’, the flange 63 extending to-
wards the tumbler wheels and the flange 64 ex-
tending towards the inner end of the bolt.

The actuating arm 62 extends from the sleeve
84 towards the spindle cam head 23c, and the
guide members 65 and 66 are always on oppo-
site sides of the cam head 23c forming an out-
wardly opening U guideway for the cam head.

When the holt 35 is extended to the locking
position as shown in Figs. 1 and 8, the cam fol-
lower tongue 38b on the operating arm 38a of
the operating lever 38 is seated on the cylin-
drical rear end portion 23¢ of the cam 23, and
the sloping outer end face 38c of the lever arm
388a is opposed by the complementary sloping
face I{—{I on a boss {1—2 extending from one
or more of the walls of the case (I into the
compartment thereof, as shown in Figs. 1 and
8, whereby retraction of the bolt is prevented
independently of other parts of the lock.

The operating arm 38a having no fence, when
the lock is being manipulated, there is no feel
transmitted from the tumbler notches 37
through the knob to the fingers of the person
manipulating the lock.

When the combination has been set also as
shown in Figs. 1 and 8, the notches 37 are aligned
with each other and with the bolt notch 35—I,
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and the cam follower tongue 38b rests on a sec-
tor of the rear cylindrical portion 23g at the
rear side of the lever operating notch 23a. The
knob 19 is then pushed in towards the door 13
displacing the cam head 23c rearwardly so that
the cam follower tongue 38b drops down into
the notch 23a as shown in Fig. 2.

The pushing of the knob 19 inwardly and the
displacement of the cam head 23c rearwardly
simultaneously causes the cam head to push
rearwardly against the segmental guide mem-
ber 65 on the cam 83 and thus push the cam
53 rearwardly. During the rearward movement
of the cam 53, the stationary actuating pin 60
extending radially from the shaft 52 operating
in the came slot 56 causes rotation of the cam
53 so that the arms 61 and 62 move towards
the tumblers so that the tumbler side tongue or
flange 63 of the stop arm 61 enters the aligned
tumbler notches 37 as shown in Fig. 3. In this
position of the lock parts, the bolt side tongue
or flange 64 of the stop arm 61 moves from the
bolt stopping position shown in Fig. 1 to the
position shown in Fig. 3 in which the flange 64
is alighed with the bolt notch 35—, thereby
permitting retraction of the bolt to the unlocked
position shown in Fig. 7 by rotation of the spindle
16 through turning the knob 19.

In the unlocked position shown in Fig. 7, the
tumbler notches 31, the bolt notch 35—I, and
the stop arm flanges 63 and 64 are all aligned
with each other as shown. It is noted that the
flanges 63 and 64 may be radially spaced from
each other on the stop arm 6! with an accom-
n;odating different location of the bolt notch
35—I.

It is also noted that unless the combination has
been set as shown in Fig. 1, there can be sub-
stantially no longitudinal motion of the spindle,
since such motion would be stopped by the abut-
ment of the outer end of the tumbler side tongue
or flange 63 against the cylindrical faces of the
tumblers. Thus, the tongue 38b on the operat-
ing lever arm 38e is not permitted to drop into
the notch 23a, in the present improved lock 10,

5 until after the combination has been set, the

spindle pushed in, and the cam 53 rotated from
the position shown in Figs. 1 and 8 to the posi-
tion shown in Fig. 3.

It is also noted that when the spindle {8 is
pushed rearwardly, from its outermost position,
that there is first a straight longitudinal move-
ment of the cam 53 on the pin 52 produced by
the rear straight cam slot section or portion 58,
and no rotary motion is imparted to the arms 61
and 62 until the cpindle pin 16—1 is disengaged
from the tumbler 22, the straight cam slot sec-
tion or portion 58 being sufficiently long for this
purpose, and thereby there is prevented any rela-
tive or simultaneous motion between flange 63
and the tumblers 22, 22’, and 22’’, when the
flange 63 is finally brought into contact or en-
gagement with the tumblers by action of the
angled throw section or portion 59 of the cam
slot 55 in the cam 53.

If the cam slot 56 had only the angled portion
or section §9, a manipulator might move the
tumblers back and forth across the end of the
flange 63, and thus feel out the location of the
tumbler notches and the lock combination.

When the kolt 35 is returned to the extended
locking position from the unlocked position
shown in Fig. 7 by turning the knob 18 in the
proper direction, after the tongue 38b has ridden
out of the notch 23e and inward pressure of the
operator has been released from the knob (8,
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the outward movement of the spindle #§ due to
" the: action of the spring 50 exuses a reverse rota-
tion of the eam 53 and a return of its parts to
the positions shown:in Figs. 1 and' 8.

The: action of the spring 3%—F, or spring in
the operating arm 38 itself, or other spring means,
serves to urge the outer end of the operating
arm 38¢ rearwardly so that after the bolt has
been: extended to the loeking position and the

tumblers are scrambled the cam follower tongue

380 rides on the cylindrical rear end portion 23g
of the cam 23..

In. the foregoing description, certain terms
have been: used for brevity, elearness, and un-
derstanding. Such words are used for deserip-
five purposes herein and are intended to bhe
broeadly censtrued.

Mozreaver, the embodiments: of the impreved
construction illustrated and described herein are
by way of example, and the scope of the present
invention is not limited to the exact details of
construction.

Having now described the invention or discov-
ery, the construction, the operation, and use of
preferred embodiments thereof, and the advan-
tageous new and useful results obtained thereby;
the new and useful constructions, and reason-
able mechanical equivalents thereof obvious to
those skilled in the art, are set forth in the ap-~
pended claims. :

I claim:

1. In° combination lock construction, a base
wall, a tube extending from one side of the base
wall, a spindle journalled and longitudinally slid-
able in the tube, one or more tumblers journalled
on the tube, a dial knob on the spindle on the
other side of the base wall, a cam on the spindle
beyond the tube and the tumblers, the spindle
cam including a head and the spindle cam head
having a portion adjacent the tube and tumblers
formed with an outwardly opening cam notch,
the remaining peripheral sector of the notched
portion of the spindle cam head being cylindrical
and the portion of the spindle cam head beyond
the notched portion being entirely cylindrical
and merging with the cylindrical peripheral sec-
tor of the notched portion, the tumblers each
being formed with an outwardly opening notch,
drive means operative between the spindle cam
and the adjacent tumbler and drive means op-
erative between each adjacent pair of tumblers,
a bolt mounted on the base wall for movement
to and from an extended locking position, the
bolt having an inner end adjacent the tumblers
and the inner end of the bolt having a notch
formed therein and opening towards the tum-
blers, an operating lever, a pivotal connection
between the operating lever and the bolt, the
operating lever including an upper arm extend-
ing above the spindle and having a cam follower
tongue depending towards the spindle cam, the
spindle cam head notch being arranged for align-
ment with the cam follower tongue in the direc-
tion of the longitudinal axis of the spindle when
the combination is set, spring means operative to
yieldingly maintain the spindle cam head against
the opposite end of the tube when the bolt is in
the extended locking position and during set-
ting of the combination, and the cam tongue rid-
ing on the entirely cylindrical portion of the
spindle cam head when the bolt is in the extended
locking position and during setting of the combi-
nation, the cam tongue being arranged to drop
into the spindle cam notch when the dial knob
is pushed towards the base wall after setting of

10

* fhe- combination and the spindle and the spindle

eam gre moved se that the spindle eam head

“notetr is' beneath the cam tongue, spindle actu-

ated intermediate stop means interposed and op-
erative: between the spindle ecam and the tum-
blers andg the bolt, and the intermediate stop

" means including amw actuating member interfit-

10
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- fongue being Jocated to be moved into-the aligned
- notches of the tumblers when the combination: is
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ting with the spindle cam head and movable
thersby and & stop member located betweerr the
bolt and the tumblers, the stop member being

‘movable by mevements of the actuating mem-

Ber, the stop member including oppositely ex-
tending first and: second tongues, the first tongue
extending towards the tumblers, and the second
tomgue extemding towards the bolt, the first

get. and the spindle is moved to the position with

. he spindle camr head noteh beneath the cam

follower tongue and the second tongue being lo-
cated to be then aligned with the bolt notch.

2. In combination lock construction as set
forth in claim 1, and in which the intermediate
stop means includes a cylindrical cam, means
mounting the cylindrical cam for rotation about
an axis parallel to the longitudinal axis of the
spindle, the.cylindrical cam having a cam slot
formed therein, and a cam follower pin extend-
ing from the mounting means into the cam slot,
and the actuating member and the stop member
each extending radially from the cylindrical cam.

3. In combination lock construction as set
forth in claim 2, and in which the actuating
member and the stop member are located in
angled radial planes passing through the axis of
rotation of the cylindrical cam.

4, In combination lock construction as set
forth in claim 2, and in which the cylindrical
cam is a sleeve having a hore, and the mounting
means is a stub shaft extending from the base
wall through and fitting the sleeve bore, and the
cam follower pin extends from the stub shaft.

5. In combination lock construction as set
forth in claim 2, and in which the cam slot in-
cludes a straight portion and an angled portion
connecting with each other, the straight portion
being parallel with the cam axis, and the cam
follower pin being located in the straight portion
when the spindle cam is in its position closest to
the adjacent tumbler, and the length of the
straight portion of the cam slot being such that
the drive means between the spindle cam and the
adjacent tumbler is disengaged therefrom when
the dial knob is pushed towards the base wall
and before the angled portion of the cam slot is
engaged by the cam follower pin.

6. In combination lock construction, a base, a
bolt mounted on the base for translatory move-
ment with respect to a first axis, a spindle
mounted on the base for translatory and rotary
movement with respect to a second axis in a
plane at an angle to the first axis, a cam head
on the spindle, the spindle cam head having a
portion formed with an outwardly opening notch,
the remaining peripheral sector of the notched
portion of the spindle cam head being cylindri-
cal and the portion of the spindle cam head
beyond the notched portion being entirely c¢ylin-
drical and merging with the cylindrical periph-
eral sector of the notched portion, an operating
lever, a pivotal connection between the operating
lever and the bolt, the operating lever including
an arm extending above the spindle and having
a cam follower tongue depending towards the
spindle cam head, the spindle cam head notch
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being arranged for alignment with the cam fol-
lower tongue in the direction of the spindle axis
by rotation of the spindle, the cam follower
tongue riding on the cylindrical portion of the

cam head when the bolt is in its extended locking -

position furthermost away from the spindle, the
cam follower tongue being arranged to drop into
the spindle cam head notch after alignment of
the cam head notch and the cam tongue and
translatory displacement of the spindle, inter-
mediate stop means interposed and operative
between the spindle cam head and the bolt, and
the intermediate stop means including a cylin-
drical cam, means mounting the cylindrical cam
for rotation about an axis parallel to the longi-
tudinal axis of the spindle, the cylindrical cam
having a cam slot formed therein, and a cam fol-
lower pin extending from the mounting means

10
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into the cam slot, and an actuating member and

12
a stop ‘member each extending radially from the
cylindrical cam, the actuating member inter-
fitting with the spindle cam head and being mov-
able thereby and the stop member being located

between the bolt and the spindle, the stop mem-
ber being movable to and from a stopping posi-
tion with respect to the bolt by movements of the
actuating member.
HERBERT C. BEHRENS.
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