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The invention relates to certain improvements
in a door lock; and the nature and objects of the
invention will be readily recognized by those
skilled in the art in the light of the following ex~
blanation and detailed description of the ac-
companying drawings illustrating what I now be-
lieve to be the preferred embodiments or me-
chanical expressions of the invenfion from
among various other embodiments, modifications,
variations, combinations and constructions, of
which the invention is capable within the broad
spirit and scope thereof as defined by the claims
hereto appended.

Primarily my invention is directed to those
general types or classes of door lock units or sets
used mainly for outside doors, and which are
characterized by a cylinder lock mounted in the
outer knob with a manually operable push but-
ton or the like member mounted in the inner
knob by the selective operation of which the outer
knob may be either connected with the latch bolt
retracting spindle for latch bolt actuation by the
outer knob, or by which the outer knob may be
disconnected from the spindle and locked against
rotation, so that, the spindle may then be ro-
tated for latch bolt retraction only by key op-
eration of the cuter knob mounted lock unit.
Door lecks of this general class or type are in
general use but their design and construction is
mechanically and structurally complicated, with
high cost of manufacture and with operating and
maintenance difficulties in door installed opera-
tion and use.

One of the primary objects of my invention is
to provide a design and construction of such type

of door lock which is extremely simple struc- 3

turally and mechanically, with a minimum num-
ber of parts designed for ready manufacture and
ease of assembly, so that, the ultimate cost of
such a door lock unit or set to the user may be
substantially reduced.

Another obhject is to provide such a low cost
mechanically efficient design and construction
which will provide a dcor lock unit capable of
efficient, precision operation with a minimum of

operational or structural failures over a long life A

under all normal conditions to which such a door
lock unit may be subjected in operation and use.

A further object is to provide such a unit in
which the outer, lock mounting knob thereof may
be latched by operation of an inside knob mount-
ed button to releasably lock the outer knob to a
flxed lock plate mounted on the door.

And another object is to provide a design in
which the outer knob may be releasably clutched
or declutched from the latch bolt retracting spin-
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dle, under the selective control of the inner knob
mounted push button.

A further object is to provide for simultaneous
declutching of the outer knob from the bolt re-
tracting spindle and locking of the outer knob
against rotation, or conversely, simultaneous un-
locking of the outer knob and clutching of such
knob to the bolt retracting spindle.

Another object is to provide mechanism for
automatically releasing the outer knob from the
locked position thereof declutched from the latch
bolt retracting spindle, by either the rotation of
the inner knob or key operation of the outer knob
mounted cylinder lock unit.

Another object is to provide means by which
the automatic releasing mechanism may be ren-
dered inactive, so that the outer knob will remain
in latehed position, declutched from the bolt re-
tracting spindle, when either the spindle is ro-
tated by the inner knob or is rotated by key op-
eration of the cylinder lock unit in the outer
knob.

A further object is to provide a mechanically
simple means for locking or latching the outer
knob to a fixed plate on the door, comprising
locking balls cammed radially outwardly into
locking position by moving of a clutch member
for clutching and declutching the outer knob to
and irom the latch bolt retracting spindle.

A further object is to provide a design and con-
struction of the outer knob mounted cylinder
lock, by which the cylinder plug of the lock may
be readily removed without the use of special
keys or other implements, but merely by the par-
tial disassembly and removal of the door lock set
from installed position on a door, followed by
simple manual manipulation of the cylinder plug
and associated mechanism.

With the foregoing and various other objects,
features and results in view, which other objects,
features and results will be readily apparent from
the following detailed description, my invention
consists in certain novel features in design and
construction, and in combinations ang sub-com-
binations of parts and elements, all as will be
more fully referred to and specified hereinafter.

Referrmg to the accompsnying ér ngs, in
which similar reference characters refer tg cor-
responding parts and elements throughout the
several figures thereof:

Fig. 1 is a view in hovizontal section through
8 portion of a door with a lock umit or set of
the preferred form of my invention installed
thereon, the lock unit and latch bolt unit asso-
ciated therewith being shown in top rlan.

Tig. 2 is & view in vertical section taken as on
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the line 2-—2 of Fig. 1, the outer knob locking
mechanism and operating button member there-
for being shown in projecied, outer knob releas-
ing position.

Fig. 3 is g view in horizontal, longitudinal sec-
tion through the mounted door lock unit of Fig.
1, taken as on the line 3—3 of Fig. 2.

Fig. 4 is a view in horizontal, longitudinal sec-
tion similar to Fig. 3, but showing the outer knoh
locking mechanism in depressed, ouber knob
locking position.

Fig. 5 is a view in horizontal longitudinal sec-
tion similar to Figs. 3 and 4, taken through an-
other modified form of door lock unit, in which
provision for releasably catching the button op-
erated push rod in its depressed, outer knob
latching position, is eliminated.

Tig. 6 is a view in transverse section taken as
on the line §6—86 of Fig. 2.

Fig. 7 is a view in transverse section taken
as on the line 7—7 of Fig, 2.

Fig. 8 is a transverse sectional view taken
on the line 8—8 of Fig. 1.

Fig. 9 is a transverse sectional view taken
on the line 9—8 of Fig. 2.

Pig. 10 is a transverse sectional view taken
on the line 18—I18 of Fig. 2.

Fig. 11 is a transverse sectional view taken
on the line {{—I1 of Fig. 2.

Fig. 12 is a transverse sectional view taken as
on the line 12—12 of Fig. 2.

Fig. 13 is a transverse sectional view taken
on the line 13—I3 of Fig. 2.

Fig, 14 is a transverse sectional view taken
on the line {4—14 of Fig. 2.

Fig. 15 is a transverse sectional view taken
on the line 15—145 of ¥ig. 2.

Fig. 16 is a transverse sectional view taken as
on the line 16—i6 of Fig. 2.

Fig. 17 is an exploded view of the door lock
and latch bolt units of Fig. 1, showing the parts
of such units in perspective in separated relation,

I have selected and disclosed herein as eX-
amples, several embodiments of dcor lock sets
or units embodying the principles and various
features of my present invention. The disclosed
embodiments have been selected primarily for
purposes of explaining the several features of
the invention and not by way of limitations in
all respects to the speciiic constructions of the
example embodiments, or to the general types or
classes of door lock units in which such embodi-
ments have heen incorporated. The door lock
unit or set of each embodiment is shown as asso-
ciated with a tubular latch bolt unit, and com-
prises a rotatable spindle, mounting thereon
inner and outer knob units by which the spindle
may be rotated from either the inside or the out-
side of the door to retract the latch bolt of the
latch unit for door opening in the general man-
ner familiar in this art.

In terms of my present invention, each of
these example embodiments is characterized
generally by a key operated eylinder lock of the
pin tumbler type mounted in the outer knob
unit; outer knob locking mechanism operable
selectively from the inside of a door to either
connect the outer knob to the spindle for spindle
rotation thereby, or to disconnect such knob from
the spindle and lock the knob against turning,
with the spindle then being rotatable from the
outside of the door only by key operation of the
knob mounted cylinder lock; and a push button
member mounted on the inner knob in operative
association with the outer knob latching mecha-

as

as

<

10

15

20

25

30

35

40

45

50

55

60

85

70

75

4

nism for effecting operation of that mechanism to
either connect the outer knob to the spindle or to
disconnect the knob from the spindle and lock
the knob against hand rotation or turning.

In one cof the example embodiments, which
may be taken for present purposes of this dis-
closure as the preferred embodiment, the inner
knob mounted button member when in ifs pro-
jected position effects connection of the outer
knob to the spindle and when in its depressed
position effects disconnection of the outer knob
from the spindle and the locking of such knob
against rotation. In this embodiment, the but-
ton member and outer knob latching mechanism
when the buiton is in depressed position are re-
leasably held automatically in such position but
are released automatically to button projected
position by either rotation of the inner knob or
by key operation of the outer knob mounted
lock. This embodiment also includes means hy
which the button member and the outer knob
latching mechanism can be releasakly held in
depressed, outer knob latching positions, so that,
rotation of the inner knob or key operation of
the outer knob mounied lock will not effect auto-
matic release and resulting unlatching of the
outer knob. Such meaus permits of manual op-
eration selectively by the operator to either eifect
locking of the button member against automatic
actuation of the outer knob latching mechanism
or to restore such mechanism and button mem-
ber for automatic functioning to release from
outer knob latching position by inner knob rota-
tion or key operation of the outer knob mounted
lock.

In another of the example embodiments here-
of, the provision for retaining or locking the but-
ton member in its depressed, outer knob locking
position, is eliminated, so that the button mem-
ber is always released automatically from its
depressed, outer knob locking position by either
rotation of the inner knob or key operation of
the cylinder lock in the cuter knob.

In the other of the example embodiments, the
provision for retaining and locking the bution
member in its depressed, outer knob locking posi-
tion whenever it is depressed from projected posi-
tion and for automatically restoring the button
from depressed to projected position unlatching
the outer knob, upon either inner knob rota-
tion or operation of the outer knob mounted lock,
is eliminated. However, provision is made in this
embodiment for manually locking the button
membper in its depressed position to maintain the
outer knob locked against rotation under all con-
ditions of operation of either the inner knob or
the lock in the outer knob, with the button mem-~
ber being only releasable from depressed, outer
knob locking position by manual operation there-
of by the operator.

In the example embodiment as disclosed in
Figs. 1 to 3, and which is offered here as the
preferred emhodiment, the door lock unit or set is
shown in Fig, 1 in mounted and installed posi-
tion on a door D in operative association with a
tubular latch bolt unit L. The door lock unit or
set includes the spindle 10 of square or angular
section, which is mounted in position extended
through a transverse bore or passage 2 formed
through the door, with an inner knob unit I
mounted on the spindle end at the inner side of
door D and an ouber knob unit O mounted on
the spindle end at the outer side of the door.
The tubular latch bolt unit L of this example is
mounted in the door D in a suitable bored or
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mortised opening 3 formed therein and opening
through the outer free edge of the door D, with the
unit L being disposed in position with its longi-
tudinal axis perpendicular to the axis of spindle
{3 and with the spindle heing extended trans-
versely through latch holt unit L in operative con-
nection therewith for retracting the latch bolt B
of unit L upon rotation of the spindle by either
inner knch unit I or outer kanob unit O, in the
manner generally familiar in this art. Referring
to Figs. 8 and 17, the latch holt unit L, is of the
fubular type and includes a roll-back & having a
squared opening through which spindle 18 ex-
tends and is engaged, a spring loaded yoke § re-
ciprocally mounted in the unit and operatively
connecting the rollback § with the latch bolt B,
which lateh bolt is reciprocally mounted in the
unit for projection and retraction through one
end thereof to he engaged in or disenzaged from
the usual keeper of a strike plate 7 (see Fig. 1).
The latch bolt B is spring loaded and in the usual
menner of the art is depressible independently
of yoke 8, butb retractible by the yoke.

The structure for mounting a deor lock unit
or set on the door D in accordance with my in-
vention, provides for ready adiustment of the
unit to docrs of varying thicknesses, and, in this
instance, comprises o hack plate 11 losated on the
inner side of the door across spindle receiving bore
2, and = lock plate 25 located at the outer side
of the door across the outer end of spindle re-
ceiving bore 2. The back piate £{ is provided
with a bore fie¢ having an iniernal diameter
greater than the external diameter of spindle 8,
for receiving the spindle in position extended
thersthrough. The lock plate 20 is formed with
& hub or collar-forming, annular fiange 24 ex~
tended from the outer side therecf and providing
2 hore therethrough and through the plate for
receiving the ouler end length of the spindle 18
which extends therethrough in assembled posi-
tion of the unit. The internal diameter of the
hub or cellar 24 of lock plate 28 is substantially
greater than the external diameter of spindle 1%
for a purpose to be hereinafter referred to in
detail.

The lock plate 28 includes the spaced, generally
parallel arms 21 exfended laterally inwardly from
the inner side of plate 28 at opposite sides of the
spindle receiving hore through the plate, with

these arms being extended into the bore or *

passage 2 in docer D. The arms 21 are provided
at their inner ends with the inwardly facing,
spaced positioning flanges 22 between which the
latech bolt unit I, is received. The inner ends
of arms 2§ are provided with lugs 23 bent in-
wardly therefrom and being disposed generally
parallel with the body of plate 28. Tach of the
lugs 23 is provided with a tapped hore 23a there-
through (see Fig. 17) having its axis generally
parallel with the axis of the bore through plate 28.
The back plate i{ and the lock plate 28 in
mounted positions are connected and drawn
tightly together against the outer and inner sides
of door D cver and across the adjacent end onen-
ings, respectively, of the bore or vassage 2, by
the threaded and headed bolts or long screws (2
which are extended inwardly through smosth
wall bores 1ib (see Pig. 17) formed in back plate
{1, with the threaded inner ends of the screws
being threaded into the tapped hores 23a, respec-
tively, of lugs 28 of the lock plate 28. 'Thus, by
such construction and arrangement of back plate
i1, lock plate 28 and fastening screws 12, a lock
unit may be readily mounted on doors of varying
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thicknesses by merely threading screws 12 the
required distances into or from the lugs 23 to draw
plates i and 20 inwardly toward each other to
securely clamp the plates on and against opposite
sides of the door in accordance with the door
thickness.

An inner rose {4 is provided for mounting on
and over the opposite ends of back plase {1 by a
bressed or snap fit, while an outer rose {5 is pro-
vided for mounting on and over the opposite ends
of lock plate 28 by shap or pressed fit. With the
inner and outer roses {4 and (5 in mounted posi~
tions attached on plates {{ and 28, the ends of the
spindle receiving bore 2, the plates and the
fastening screws 12, are all enclosed within and
concealed from view by the roses.

The spindle {8, which in this instance is of
square section is externally threaded along its
inner end length and the inner knob unit I is
threaded onto and locked in position thereon.
In this example, inner knob unit I includes a hub
member or insert 38 having an internally thread-
ed axial bore 28a therethrough by which this
hub or insert member is threaded onto spindle {8,
The hub member 38 is formed with a tapped,
radial bore therethrough into which is threaded
a lock or set screw 34 for releasably locking the
hub member and knob unit in the desired posi-
tion of adjustment axially of spindle 8. The
inner knob unit includes an annular shank 22
which is secured on and arcund hub member 38,
with the inner end of the shank bent radially in-
wardly over and around the inner end of the
hub member. 'The inner rose {4 is formed with
an azial bore therethrough having an inturned,
annular flange {4e therearound which defines
and provides g bearing member intg which is ro-
tatably received the inner end of hub member 28
and the inturned flange portion of the shank 32.
The inner end of hup member 28 and the in-
turned flange portion of shank 82 secursd there-
around are of reduced external diameter relative
to the huk member and the shank. Shank 23 of
knob unit I is flared radially outwardly and has
its outer, annular edge portion formed to rrovide
a flange therearcund into which the inner an-
nular edge of the knob forming cap 28 is secured,
Enob-forming cap 3 is formed at its outer side
with an axial bore 282 therethroueh in axial
alignment with spindle {6.

The inner knob unit I mounts the button mem-
ber 48 by whish the mechanism for connecting
the outer knob to the spindle {8 and for discon-
necting such knob from the spindle and latching
the knob to the lock plate 28 against rotation, is
selectively manually controlled hy the cperator.
In this example, in acecordance with my inven-
tion, the button member £§ is operatively con-
nected with such mechanism through ths me-
dium of a push rod or plunger 58 which is recip-
rocally mounted in and extends through an sxial
bore {0g extending throwugh spindle 18 from 2ndd
to end therecf. This push rod 59 is formed at its
outer end with an enlarged externa] diametser
head §! which is provided with external thread-
ing B2 having the same lead as the external
threading of spindle {8, The external diameter
of the threading 52 of head &g is slightly less
than the internal threading of the bore &3¢ of
hub member 28, so that, the head 8 may slip
freely through the hub member bore, The outer
end portion of hub member 30 is formed of ve-
duced external diameter and a cylinder~-forming
tube 83 is secured in position at its inner end on
ald over such reduced diameter portion of hub
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member 36. Tube 53 is of a length to extend out-
wardly into the cap member 33 of the knob unit
I to the inner side of the cap member around and
surrounding the button receiving bore 33¢ in the
outer side wall thereof.

The button member 48 is of tubular form open
at one end and closed at the opposite end by an
end wall 40 formed to provide thereacross a
transverse rib 46b to provide a finger grip to
facilitate turning or rotation of the button mem-
ber. The button member 40 is provided with dia-
metrically opposite bores 48¢ through the side
wall thereof, as will be clear by reference to Figs.
2 and 17. The button member 40 is mounted in
3 sleeve member A1 which is open at one end for
recelving therein the button member in telescopic
relation therewith. Sleeve member 4! is closed
ab its opposite end by an end wall 42 having an
internally threaded, axial bore 42¢ therethrough
into which the externally threaded head 5! of
push rod 50 is threaded to thereby adjustably at-
tach the sleeve £{ and its contained button 48 to
the push rod 58. In assembled position button 48
ig secured in sleeve &1 against displacement with
the closed end of the button member provided
with the finger grip £0b outermost and the inner
open end of the button member located at the
inner side of end wall 42 of the sleeve 41.

In this example, I secure button member 42 in

position in sleeve 41 by means of a U-shaped 2

spring member 44 (see Fig. 17). Spring member
44 has the ends of the opposite arms thereof bent
laterally outwardly to form a long finger 44q and
a short finger #48b, 'The spring member 44 is in-
serted in button member 48 with the closed end
thersof located at the closed end of the button,
and with the fingers 84a and 44b thereof re-
ceived in the diametrically opposite bores £8c¢, re-
spectively, of the button member. The circular

side wali £2 of sleeve 41, referring now to Fig. 17, -

is provided with a hore 43¢ through a side wall
thereof. Diametrically opposite hore 43a the side
wall 43 of sleeve 41 is provided with an axially
disposed slot 43D which extends from end to
end of the sleeve, so that, it opens at its opposite
ends through the forward end edge of the sleeve
and through the rear face of the end wall &2 of
the sleeve. The long finger 44a of the bution re-
taining member 44 is of a length to proiect out-

wardly through the side wall of the button, and |,

in mounted, assembled position of the button
member the finger #4¢ engages in the side wall
bore £3a of sleave &1 to thereby retain the button
member in the sleeve against displacement, The
side wall £3 of sleeve &1 is cut away or recessed
to form what is in effect a circumferentially dis-
posed, bayonet slot 45 perpendicular to and open-
ing at cne end into the slot 43b. The slot 45 pro-
vides along its inner side a guiding edge or
shoulder 45a, as clearly shown in Fig. 17.

The slesve &1 is slidably mounted and confined
in the outer end of the tube 53, which extends
between inner knoh hub membher 28 and the end
wall of the knob, cap 33, with the button membher
48 positioned projected outwardly through the
bore or opening 33¢ in the cap. The rush rod 50
extends cutwardly into tube 52 with the threaded
head 8f thereof threaded into the bore 42a of
the end wall 22 of thes button mounting slesve.
Thus, sleeve 8{ and button member 40 are recip-
rocal in tube 53 as a unit to project and retract
the push rod 52 connected thereto.

In this example embodiment of my inventicn,
I provide for rotation of sleeve 41 as a unit with
button member 49 in tube 53 on and relative to
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push rod 58. The rotation provided for is a lim-
ited one and amounts to approximately a quarter
turn counterclockwise of the button when de-
pressed to rotate it to locked position and a quar-
ter turn clockwise to rotate it from locked posi-
tion. 'The limitation and confining of this rotary
movement is effected through the medium of a
finger or lug 45 which is bent inwardly from the
side wall of tube 53 and which is engageable in
the slots 43b and 45 formed in the side wall of
sleeve A1 (see Figs. 2 and 17). In normal oper-
ation, lug 45 is received in slot 43b and confines
the button member and its mounting sleeve &1
to straight line reciprocation axially in tube 53 as
the button and push rod 50 are depressed or
projected. When button member 49 and sleeve
41 are in depressed position, the slot 45 of sleeve
4! is aligned with the lug 48 of tube 53. Hence,
if it is desired to lock or hold the button mem-
ber and push rod 598 in depressed vosition, it is
only necessary to rotate button member 40 and
sleeve 4{ counter-clockwise, so that lug 46 then
moves into slot 45 and upon release of the button
member will be engaged by shoulder 45 to pre-
vent projection or outward displacement of the
aszembly of push rod 58, sleeve 41 and the button
member. Clockwise rotation of the button mem-
har 48 from this locked position wil return sleeve
&1 to position with the slot 423 thereof lined up
with lug 48, so that, the button member and its
sleeve together with push rod 59, may then move
cutwardly as a unit in tube 83 to projected posi-
ticn with push rod 5@ retracted.

The button member 49, sleeve 41 and push rod
58 connected therewith, are continuously biased
cutwardly through tube 53 to the projected posi-
tion of button member 40 and the retracted posi-
tion of push rod §8, as shown in Fig. 3, by the
biasing springs &5’ and 55. Spring 485 is a coil
spring mounted in position in tube 53 under com-
prassion between the outer end of hub member 32
and the inner side of end wall 42 of button mount-
ing sleeve #4{. Spring 45’ has an external di-
ameter to slidably engage the inner surface of
Spring 45 thus continuously acts to
project sleeve 41 outwardly to position with the
outer onen end edge thereof engaged against the
under side of cap 32 which forms a limiting stop
therefor. The spring 55 is of the coil type hav-
ing an internal diameter to fit over and slidably
engage push rod 0, and is mounted on the push
rod under compression between the outer end of
spindle 18 and the annular shoulder presented
by the inner end of the externally threaded head
51 of push rod 3. It will thus bhe noted that
sleeve 4{ can be threaded axially of push rod
58 toward and from spindle {0 and knob hub 8
without thereby varying the distance between
the inner end of head 54 and the outer end of
spindle 8, so that, adjustments of the knob
unit T and button 48, on and relative to spindle
16, may be made without varying the degree of
compression of spring 3. Springs 45 and 55
thus together load sleeve &1 and push rod 53 to
continuously bigs these members with the button
member 48, outwardly to normal projected posi-
tion thereof. Button member 48 and sleeve 41
may be depressed as a unit from projected posi-
tion to thereby force push rod 58 inwardly, against
the combined forces of the springs 45’ and 55.

Attention is here directed to the fact that by
providing the external threading 52 of head &5l
of the push rod 50 with the same lead as the
threading of spindle 10 in knob hub member 239,
the same spacing with button 40 in projected
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position is maintained between spindle {6 and
the inner end wall 42 of sleeve 41, irrespective of
the axial position of adjustment of inner knob
unit I ¢n spindle {9. In this manner the maxi-
mum position of projection of button 40 out~
wardly from knob unit I will remain the same in
any position of adjustment of the knob unit on
spindle {8 to meet the conditions of installation
on doors of different thicknesses.

The outer knchb unit O includes an insert
sleeve §8 on which the annular shank 61 of the
knob unit is secured with the sleeve member ex-
tended outwardly a distance beyond this shank.
Shank 81 is radially outwardly flared and has se-
cured to the outer annular edge fange thereof the
knob cap §2. Knob cap 52 is provided with an
axial, circular opening §2¢ therethrough in axial
alignment with the inner end of the hub-forming,
insert sleeve 68. Sleeve 60 terminates at its outer
end within cap 82 spaced a distance inwardly
from the inner side of the outer end wall of the
cap. The knob unit O with the lock unit in
mounted, installed position on the door D, has
the outwardly projected length of hub-forming
sleeve 88 of the knob unit extended through an
axial opening (%2 formed through outer rose 1§,
and through the lock plate 28, with the insert
sleeve €0 rotatably received in and extended
through the hub forming flange 24 of the lock
plate.
extends a distance into knob insert sleeve 63,
which sleeve has an internal diameter greater
than the maximum effective external diameter
of the spindle. Referring now to Fig. 17, in con-
nection with Figs. 2 and 3, the open inner end of
knob insert sleeve §8 which receives the spindle
i%, is provided with an infturned flange portion
#8, which provides at its opposite ends the cluich
teeth forming shoulders 68. The radial depth
of the flange 65 is such that the flange is spaced
from and does not engage spindle {9, so that
the spindle and the knob unit O with its insert
sleeve 68, are rotatable relative to each other
in the absence of connecting means therebetween.

The ocuter knob unit O may be secured against
inward displacement on spindle 19, by a retaining
ring 88b removably mounted on the spindle at
the inner end of insert sleeve 6&. Ring 80b may
be seated in suitable notches 68c¢ formed in the
spindle 18, Displacement of knob unit O out-
wardly on spindle 18 may be restrained by a suit-
able ring 684 secured in an annular seating
groove 8fe formed around insert slesve 68 at the
inner side of lock plate 28 (see Figs. 2 and 17).

By my present invention I have provided a
slutching mechanism actuated by push rod 52
under the control of the button member 49, for
releszably connecting the insert sleeve 6% of the
outer knob it O with the spindle 18, 50 that ro-
tation of knob O in either direction wiil effect ro-

In this mounted position, the spindle 18 3¢
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lateh holt unit L. In the examples hereof, I
have expressed this mechanism in the form of a
clutch sleeve 79 having a squared, axial passage
Tt therethrough which is dimensioned to slidably
receive the sguare section spindle (8.
sleeve T2 is of circular external contour and is
slidably mounted on spindle {8 for rotation with
that spindle in any position of adjustment axially
of the clutch sleeve on the spindle. Referring to
Fig. 17, in connection with Fig. 13, clutch sleeve
T8 at the inner end thereof is cut away across che
side thereof for a digbance inwardly from the rear
or inner edge of the slesve to provide the spaced
clutch teeth forming shoulders or edges 72, which

Cluteh -

70
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are complementary to and adapted to be engaged
with the clutch teeth-forming shoulders 88 at
the inner end of knob insert sleeve 68.

The cluteh sleeve 78 is mounted on spindle {8 in
position located within the knob insert sleeve 9
with the cutaway end thereof which provides the
cluteh teeth-forming shoulder 72, innermost and
adjacent the clutch teeth-forming shoulders 88
a} the inner end of insert sleeve 88. Clutch sleeve
T3 has an external diameter such that it may be
freely moved axially. of spindle € within insert
sleeve 68, hbetween a position moved rearwardly
with shoulders 72 thereof engaged with shoulders
8, respectively, at the inner end of insert sleeve
%9, and a position moved outwardly on the spindle
with the shoulders 12 completely disengaged from
shoulders 38 of the insert sleeve. When the clutch
sleeve 18 is in ite inwardly moved position in
clutching esngagement with insert sleeve 88, the
outer knob unit O is then connected with spindle
§6 through the engagement of the square section
spindle in the square passage 7§ of clutch sleeve
78, so that rotation of the outer knob unit O in
either direction will correspondingly rotate the
spindle 16 to thereby retract lateh bolt B. When
cluteh sleeve 74 is displaced outwardly on spindle
1% to position with the teeth-forming shoulders
12 thereof disengaged from the teeth-forming
shoulders 8% of insert slesve §8, then outer knob
unit O is disconnected from the spindle and the
spindle may he rotated independently of the outer
knob unit.

The clutch sleeve 78 is displaced asxially in
either direction on spindle {8 between position
ciutching cuter knob unit O to spindle {0 and
position declutching the knob unit and spindle,
by means of the push rod 80. I effect such opera~-
tion of clutch sleeve 72 by providing a slot 78
transversely through spindle 18 with this slot
opening through the outer end of the spindle and
being extended inwardly a distance therefrom in-
wardly through the spindle. A pin 74 is secured
at its opposite ends in diametrically opposite hores
formed through the clutch sleeve 8, with this pin
extending across square passage 7 of the sleeve
and through the slot 7% in the spindle i6. The
pugh rod 56 extends completely through the
spindle {8 ang projects at its outer end a distance
outwardly beyond the spindle to a location with-
in the knob insert sleeve 0. The pin 14 is ex-
tended through a suitable bore formed in push
rod 8, so that the clutch sleeve 7§ is thereby se-
cured to the push rod. Thus, the clutch sleeve 78
will be displaced axially of spindle 2 by axial
movements inwardly or outwardly of the push rod
in the hore {8« of the spindle. The mounting and
positioning of cluich sleeve 70 and pin 74 rel-
ative to each cther and to push rod 58 and spindle
{8, is such that with the push rod in retracted
position with the button member 43 projected
from inner knob unit I, the clutch sleeve 18 will
be in position in clutched engagement with the
insert sleeve 80, but with push rod 88 projected
into outer knob unit O by depression of button
member 48, the clutch sleeve will be moved out-
wardly on spindle {8 to position in the inner end
of insert sleeve §9 with the clutch teeth-forming
shoulders 72 thersof decluiched and disengaged
from the teeth-forming shoulders 65 of insert
sleeve §8. .

When the cluich sleeve T8 is moved outwardly
in insert sleeve &8 on spindle 1§ to position de-
clutched from the insert sleeve and knob unit O,
T provide o locking mechanism for locking the
ireed outer knob unit O against rotation, which
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mechanism functions automatically by the out-
ward movement of the ciutch sleeve to declutched
position. Referring to Figs. 12 and 17, diametri-
cally opposite bores 13 are formed through the
inner end portion of insert sleeve 60 at locations
such that the clutch sleeve 18 is always posi-
tioned in the insert sleeve between these bores.
In each of these bores I locate a locking ball 786.
The diameter of each of the balls 76 is greater
than the thickness of the side wall of the insert
sleeve member 60, while the diameter of each of
the hall-receiving bores 15 is slightly greater than
the diameter of the balls, so that the balls may
freely move axially, inwardly and outwardly
tarough the bores and radially relative to and
through insert sieeve 66. Conical camming Te-
cesses 77 are formed in the outer side of clutch
sleeve 18 at diametrically opposite locations there-
on. In the normal position of the door lock unit
with the latch bolt B projected and the button
member £9 and push rod 58 in normal projected
positions, the camming recesses 1T are opposite
and axially aligned with the ball receiving bores
T8 of insert sleeve 88, so that, the locking balls 16
may he received and seated in such recesses. This
position of the balls 75 is clearly shown in Fig. 12,
The diameter of each of the locking balls 76 is the
same, and is such that when these balls are in
positions seated in camming recesses 11, they

have a loose bearing engagement at their outer «

sides with the inner surface 24a of the hub-form-
ing sleeve 24 of lock plate 26. This inner surface
23q is concentric with the external surface of the
clutch sleeve T4, there being a clearance between
these surfaces. 'Thus, in such positions the inner
end length of insert sleeve 60 which extends
through locking plate 20, is freely rotatable in
and relative to that plate and its hub-forming
flange 24, for rotation of the outer knob unit O
in either direction to rotate the spindle 18 to re-
tract iatch holt B.

When the clutch slesve 70 is moved axially of
spindle {8 from its position with the locking
balls 7§ received in the camming recesses 71, the
locking balls will be cammed or forced by the
camming recesses radially outwardly through the
ball receiving bores 15 in the insert sleeve 0. I
utilize this action to effect locking of the outer
knob unit O to the lock plate 29 against rota-
tion when the clutch sleeve 710 is moved out-
wardly on spindle (8 by depression of button
member 48 to thus declutch and disconnect the
knob unit O from the spindle 18. In the exam-
ple embodiments here disclosed, I provide ball
receiving, locking recesses 718 in the hub form-
ing flange 24 of the locking plate 20. These re-
cesses 18 are located at diametrically opposite
positions in flange 24, The recesses are disposed
longitudinally of the flange relative to the axis
thereof and are open at their inner sides facing
the clutch sleeve 70. For instance, such re-
cesses may be formed by outwardly bent or
pressed channel portions 18z on the flange,

In normal position of the door lock mecha~
nism, the locking recezses 78 are located oppo-
site and in position for receiving thereinto the
Tocking balls 76, respectively. Thus, when clutch
sleeve 78 is moved outwardly on spindle I8 to
position declutching or disconnecting outer knob
unit O irom the spindle, the balls 76 are cammed
radially outwardly into the locking recesseg 78
and are constrained against displacement radi-
ally inwardly therefrom by the outer surface of
the cluieh sleeve 79. "The diameters of the lock-
ing balls 76 relative to the internal diameter of
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fiange 24 and the external diameter of cluich
sleeve T9 is such that with clutch sleeve displaced
to position with the bails 76 cammed into the
locking recesses 78, the balls will have rolling
bearing engagement at their inner sides with
the external surface of clutch sleeve 78. Upon
movement of the clutch sleeve 70 inwardly on
spindle §2 by the push rod 5@ to the normal pro-
jected position of the push rod and button mem-
ber 48, the outer knob unit O is again clutched
to spindle 18 and the locking balls 75 are lined up
with camming recesses 17, so that ouler knoh
unit O may then be rotated to rotate spindile 10.

In the example embodiment of Figs. 1 to 2, &
spring catch means is provided for automatically
engaging and releasably retaining the push rod
B¢ in its position outwardly prejected by depres-
sion of button membszr 48. Such spring catch
means in this example, takes the form of g pair
of spring arms 86 which are suitably mounted
and located in insert sleeve 69 of the outer knob
unit O in positions spaced apart in generally par-
allel relation and beng extended rearwardly to
the cuter end of spindle I8 and the adjacent free
end of push red 2. The inner ends of arms &0
are bent inwardly toward each other to provide
the converging, inclined spring fingers 81. These
spring fingers are located at the opposite sides
of the axis of push rod 52 with the outer end
of the push rod adapted to be engaged therewith.
The cuter end of push rod 80 is formed flattened
ab opposite sides 82 thereof and the outer end of
the rod is formed to provide an arrow-head 83
providing at opposite sides thereof the laterally
outwardly projected shoulders 83a¢. In normal
projected position of button mermber §0 with the
push rod 5% in its retracted positicn clutching
cuter door knob unit O to spindle {8, the arrow-
head 83 forming the outer end of the push rod
is positioned between the converging spring fin~
gers 81 of arms 89 with the inclined opposife side
edges of head 83 engaged with the adjacent in-
ciined sides of the converging spring fingers 81,
as will he clear by reference to Fig., 3. When,
however, button member 40 is depressed and push

5 rod 50 is projected outwardly te decluteh the

spindle {6 from ocuter knobk unit O and lock the
latter unit against rotation, the arrow-head 83
is forced outwardly hetween spring fingers 81,
forcing these fingers apart until their ends snap
into positions behind the arrow-head 83 engaged
with the shoulders 83a. This position of push
rod §% and head 83 is shownh in dofted lines in
Fig. 3. When the arrow-head 83 of push rogd 89 is
thus engaged by the spring fingers &1, the push
rod is constrained and held in such position
against retraction under the action of the hias-
ing springs 45 and §5.

Push rod 59 is released automatically from
position engaged by spring fingers 84, by either
rotation of the inner knocb unit I relative to the
spring fingers, or by rotation of the spring fin~
gers relative to the push rod and its arrow-head
£3. For example, when innar kneob unit I is ro-
tated, the spindle {8 and push rod 52 will be
likewise rotated and such rotation will turn the
arrow head 82 through approximaiely 85° to
thereby turn the shoulders 83a¢ thereof out of
engagement with the ends of the spring fingers
81, such spring finger ends then engaging szainst
the flat sides 82 of head 83. As soon as push
rod 58 and its arrow-head 83 have assumed this
position, the push rod is released and the springs
45 and 55 function instantly to project button
member 40 and retract the push rod to itg posi-
tion unlocking outer knob unit O and clutching
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that unit to the spindle 16. In the same manner
push rod 58 is released automatically from the
spring fingers &/ by rotation of arms 88 to posi-
ticn the fingers ab the flab sides 82 of the push rod
arrow-head 23,

The outer knob unit O mounts therein » key
operated eylinder lock of the pin tumbler type
for effecting rotaticn of spindle 18 to retract the
iatch bolt B when tha onter knob unit has hesn

Iatched or dogged agsinst rotation by depression

of the hutton member B in the inner knob unit
1 af the inside of the door. 'This cylinder lock
embodies various features of my present inven-
tion, both in its combination with and relation-
ship in the door lock unit or set and in its de-
sign and construction as a eylinder lock of the
removable plug type. This cylinder Jock in the
form thereof diselosed horein, as adapted to the
example embodiments of door lock units of the
invention, comprises besically a eylinder body
{83 having a griver pin case {8f extended Ilon-
gitudinally thersalong outwardly from one side
thereof, and a cylinder plug P which iz rotatably
mounted in the hody 128 and which is provided
with the usual keyway or siot K opening through
oneg side of the plug for receiving therein an op-
erative key.

Referring to Figs. 2 andg 17, the eylinder body
{89 is of tubular form providing g eircular bore

or cpening {82 extending exially therethrough :

and opening through the opposite ends of the
kody. The ecylinder body {88 is provided with
a series of spaced bores 102 therethrough along
the under side of an opening into driver case

{81 for reciprocal projection therethrough of the :

usual spring loaded driver pins 184 reciprocally
mounted in the driver case. Dizmetrically oppo-
site driver case {81, the eylinder tody {28 is pro-
vided with a rib formation {65 extending longi-
tudinelly therealong and
therefrom tc form at the inner side thereof a
groove 188 opening at its opposite ends through
the ends of the cylinder body and being provided
with spaced hores [§7 therethrough actually
aligned with the bores 183 af the driver case side
of the cylinder bedy. Thig groove {88 is open
at the inner side thereof throuchout its length
into the bore 182 of the eylinder body. The cyl-
inder body {88 is mounted in agssembled position
within the outser knob wunit O by securing the
inner end of the body to the outer end of the
insert sleeve 9. In this example, insert sleeve
&9 is formed with diametrically opposite recesses
or slobs 83g therethroush (see Fie. 2) which re-
ceive therein the inner end vortions of driver
cese (01 and rib 185, respectively, of the cylinder
body. The forward end portion of insert sleeve
80 is formed with an internal diameter to snugly
receive therein the rear, externally cylindrical
end portion of the cylinder body {82. The cyl-
inder body is thus rigidly held in assembled posi-
tion in knch unit O with the body being disposed
and enclosed within knob cap 32 and the forward
open end of the kody being located adjacent the
inner side of and axially aligned with the open-
ing 82¢ in the cap.

In accordance with a feature of the invention,
the cylinder plug P is assembled with and is
adapted fo rolate an actuator sleeve {18, hy
which rotation of the cylinder plug by 2 key in-
serted therein will effect latch bolb retracting ro-
taticn of the spindle (8. This actuator sleeve {18
the example embodiment, is formed as a cylin-
cal, tubular merber having a longitudinal
slot 144 through one side therecf and being ex-

projected oubtwardly .
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tended to and opening through opposite ends of
the sleeve. The actuator sleeve {i8 has an ex-
ternal diameter to ke rotatably received and
Journaled in bore {62 of eylinder body £88. 1In
mounted position of the actuator sleeve 118 in
cylinder body 1068, the sleeve extends completely
through bore 102 with its forward end at the
forward or outer end of the cylinder body but
with its inner end portion vrojected a distance
inwardly into the insert siceve &2 beyond the
inner end of the cylinder body (88, At its inner
end actuator sleeve {8 is provided with pair of
rearwardly extended teeth {12 positioned ab op-
posite sides of slot i1 in diametrically opposite
locations on the sleeve. The spindle I8 is pro-
vided at the outer end thereof with a head {4
which is suitably fixed thereto, and which is pro-
vided with an axial bore or opening {{85¢ throush
which the push rod 5§ extends. For attachment
to the spindle 18, the head {4 may be provided
with the slots [$4q to receive therein the tongues
{{4p formed on the end of the spindle (see Fig.
17). This head (14 is provided with a pair of
forwardly extended teeth 115 located at diamet-
rically opposite positions on the head. 'The ac-
tuator sleeve 1i8 extends inwardly into insert
sleeve 66 g distance to locate the testh 112 thereof
in positions for engaging upon rotation of the
sleeve, the forwardly extended teeth ti5 of
spindle head 144, as will be clear by reference to
Fig. 11 in connection with Figs. 2, 3 and 17. In
normal position, the pairs of teeth (42 and (i5
are approximately 90° apart, so that upon rota-
tion of the actuator sleeve (18 through the re-
guired number of degrees, the teeth {12 thereof
will engage the teeth {5 of spindle head 1i4,
and upon further rotation of sleeve {i8 in the
same direction the spindle 18 will be rotated
thereby.

The cylinder plug P is formed at the forward
end thereof with a radially extended Sange 38
therearound for engagement £gainst the forward
end edge of the actuator slesve [if, when the
plug P is mounted in assembled position in the
sleeve, The key slot K open through the for-
ward flanged end of plug P in the usual manner
familiar in this art. Along cne side disposed
longitudinally thereof from the end fiange {22
to the inner end of the plug P there is formed
a rib portion {2{ having a width to be slidably
received in the longitudinal slot (#{ of the ac-
tuator sleeve {i8. The outer face or surfzce
{2iqg of the rib portion 121! ig formed on a radius
transversely thereof, such that surfacs §24g with
the plug mounted in the actuator slesve {18, lies
in the plene and forms a continuation of the
cylindriecal outer surface of the slesve. A serie
of spaced bores {22 are formed in and along the
ribh portion {24, which bores open at their outer
ends through the cuter surface of such rib por-
tion and 2t their inner ends oper into and along
the key slot X. These bores {22 are so located
and spaced as tc he axially alignad with the
bores {83 which open through body 82 from the
driver case i8{. Bores (22 are adapted fo resip-
rocally mount therein the tumbler pins 123 in
the generally conventional manner for this tyvos
of tumbler pin lock.

The cpposite longitudinal sides (25 of »ih §2¢
are adapted to engage the adjacent longitudinal
side edges of the slot {4t in the actuator sleeve
148, to thereby form the operative connection ba-
tween the plug and the sleave for robation of the
latter by key votation of the vlug. The cylindsy
plug P has a length greater than the length of
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the cylinder body 199 and in mounted, assem-
bled position of the actuator sleeve 110 with the
plug P therein, the plug extends & distance in-
wardly through the sleeve beyond the inner end
of the eylinder body but terminating a distance
spaced inwardly from the inner end of the sleeve.
A fixed pin or lug (258 is formed from, or as a
separate member secured in and extends radially
outwardly from the rib portion 121 of plug P in
position to slidably engage against the inner end
edge of the cylinder body 162 in the assembled
position of the actuator sleeve 118 and plug P in
the eylinder bedy. The outer end of insert sleeve
is formed of enlarged infernal diamefer to pro-
vide an eanular space 125q¢ for receiving pin (25.
Tn this manner the plug P is secured against
outward displacement in or removal from the
actuator sleeve, while being freely rotatable as a
unit with that sleeve in the cylinder body 180.

In the example hersof, the spring catch means
comprised by the spring arm 88, is mounted on
and is rotatable as a unit with the cylinder plug
. This is effected by providing a bore §5 through
eylinder plug P between the inner end thereof
and the inner end of the cylinder body 1080, with
the opposite sides of the plug being provided with
longitudinally disposed grooves 86 extending
across the opposite ends, respectively, of bore 858.
Grooves 28 extend to and open through the inner
end of the plug. Each of the spring arins 83 has
the end thersof opposite the spring finger 81 bent
iaterally to provide a mounting leg 81. The spring
arms 88 are mounted on and secured to the plug
P by seating the arms in the grooves £6 with the
mounting lezgs 87 thereof being extended into
the bore 85 and with the spring fingers 81 of the
arins in positions projected rearwardly or in-
wardly from the plug. When the plug P is in
mounted, assembled position in the actuator
sleeve 119, the spring arms 88 are secured and
maintained in proger assembled position against
displacement so as to be rotatable with the plug
as o unit for functioning in the manner here-
inkefore described.

wWith the door lock unit or set of the preferred
embodiment of Fizs. 1 to 3, in installed and
mounted position on a door D, when button mem-
Ler 4G in the inner knchb unit I is in projected po-
sition, the push rod &4 is in retracted position
with the clutch sleeve 78 engaged with the insert
sleeve £0 of the outer knob unit O and with the
arrow-head 83 of push rod §5 in inactive position
disengaged from the spring catch arms 82. Under
such conditions the latch bolt retracting spindle
‘e ig rotatable by either the inner knob unit I
or the ouber knob unit O for latch bolt retrac-
tion, so that the door D may be opened from
cither side by solely knob operation.

When it is desired to latch or dog the outer
knob unit O against rotation, so that the door
cannot be opened from the outside except by the
use of a key to unlock the eylinder lock in the
outer knob unit, the button member 43 is de-
pressed in the inner knob unit I. This depression
projects push rod 89 outwardly to move clutch
sleeve 70 to position disconnecting or decluteh-
ing outer knob unit G from spindle 18, and at the
same time effects displacement of the locking
balls 76 into locking engagement in the lock plate
20 to thereby lock outer knob unit O against ro-
tation. The projection of push rod 50 to such
position engages the arrow-head 83 thereof in
locking relation with spring arms 80, so that the
push rod and button member 49 are releasably
locked in such position with the outer knob unit
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O locked against rotation. With the outer knob
unit O locked, then door opening, latch bolt re-
traction of the spindle 19 from the ouiside may
only be effected by key operation of the cylinder
lock in the outer knob unit. Insertion of the
proper key in the key slot X of the lock cylinder
plug P will set the tumbler pins {23 and driver
pins 164 in the usual manner for rotation of plug
P in the lock. Rotation of cylinder plug P ro-
tates actuator sleeve 118 so that the teeth (12
thereof engage the teeth {15 on spindle head ({4
with resulting rotation of the spindle and re-
traction of the latch bolt.

In this preferred exampled embodiment, when
the button member 45 is depressed with the outer
knob unit latched or dogged against rotation, the
door D may ke opened by latch bolt retracting
rotation of the inner knob unit I. Rotation of
the inner knob unit will rotate push rod 80 with
spindle 10 and turn the arrow-head 82 info posi-
tion released from spring arms &8, whereupon
the push rod and button member 40 will snap
back to normal position. Similarly, upon key
operation of the cylinder plug P, the arrow-head
83 of push rod 58 will be released from the spring
arms 80 by rotation of those arms with the actu-
ator sleeve 116 and plug P, to push rod releasing
position.

In the event that it is desired to lock the mech-
anism against automatic release and projection
of push button member 40 and push rod 50 from
depressed position upon rotation of spindle 19
by either the inner knob unit or key operation of
the cylinder plug P, it is only necessary after de-
pressing button member 40 to rotate that member
to engage lug 46 over the shoulder 45a of the
bayonet-forming slot 45 of bubton mounting
sleeve 41. When it is desired to restore the mech-
anism to automatic releasing functioning, the
button member 4% may be turned to the normal
position with the lug 46 lined up with the longi-
tudinal slot 43b of sleeve £{.

In Fig. 4 of the drawings I have shown a mod-
ified form of the example embodiment of Figs.
1 to 3, in which the provision for releasably lock-
ing the push button member ¢ and push rod 59
against automatic release from spring catch arms
83, is eliminated. In this example, this has been
effected by eliminating from the hutton member
mounting sleeve 41, the bayonet slot 45 for en-
gagement by lug 48 of tube 83 of the inner knob
unit I. If desired, the longitudinal slot 430 to-
gether with the lug 48 may be retained for main-
taining button member 48 and sleeve 8! against
rotation as the button and sleeve are reciprocated
between projected and depressed positions. In
this form of the invention, therefor, the push rod
56 and button member 49 are always automati-
cally released under all conditions from locking
engagement by the catch arms 80 in depressed
position of the button member, whenever either
the inner knob unit I is rotated to rotate the
spindle 0 or the catch arms 80 are rotated by
key operated rotation of the cylinder plug P of
the cylinder lock mounted in the outer knob
unit C.

In anocther modified form of the invention, as
shown in Pig. 5, I have provided a form of push
rod 50’ which eliminates the arrow head 83 of
the push rod §0. The push rod 50’ has the inner
end length £3’ thereof formed of subsfantially
constant external diameter therealong. In this
modified form the springs 83 of the form of Figs.
1 through 3 may, if desired, be eliminated, as
shown by Fig. 5. By utilizing such push rod 50’,



2,662,387

17

the automatic, releasable locking of the push rod
in its projected, actuating button-depressed po-
sition, is eliminated. However, the arrangement
of bayonet slot 45 in the button mounting sleeve
41 with the lug 46 in tube 53 of the inner knob
unit I, or some eguivalent arrangement, is in-
cluded for relessably locking the button in de-
bressed, push rod projected position, by manual
turning of the button. In operation, when it is
desired to lock or dog the outer knob unit O
in its locked position, declutched from spindle
19, the button member 40 is depressed and then
rotated a guarter turn to locked position. After
depression of button 49, the outer knob unit O
will remain locked under all conditions of cpera~
tion of the spindle {§ by either inner knob or
lock rotation, until the button member 48 is
manually turned back to unlocked position for
projection by the combined action of springs 45’
and 55. Projection of button member 48 re-
fracts push rod 59’ and thereby unlocks outer
knob unit C and again clutches that unit to
spindle 18 for lateh bolt retraction by rotation of
the outer knob unit. This modified form of Fig. 5
provides for functioning of the door lock unit in
& manner which is referred to generally in the
art as a “vestibule action.”

Except for the changes hereinabove described,
the modified forms of Figs. 4 and 5 are in all
other respects identical with the example em-
bodiment of Pigs. 1 to 3.

Removable cylinder plug

An important feature of the invention resides
in the design construetion and arrangement of
the cylinder lock unit and its cylinder plug P
and actuator sleeve (10, and in the combination
of such unit and its components with certain of
the components of the door lock unit or set, to
permit of the efficient removal and replacements
of the cylinder plug P.

In mounted and assembled position in the
door loek units of the example embodiments, the
cylinder plug P is constrained or restricted to a
maximum range of rotation of approximately
140°, that is, to a2 maximum range substantially
less than 180°, so that the cylinder plug cannot
be rotated through a complete half turn 0£180°
to thereby align pin 125 with the inner end of
the longitudinal slot 166 formed by the rib por-
tion 183 of the cylinder body i88. This limita-
tion of the angular range through which cylin-
der plug P may be rotated, is due to the engage-
ment of teeth 112 of actuator sleeve {18 with
the teeth 1i5 of head {{4 on spindie {9, and
to the connection of the spindle into the latch
bolt unit I, with the limited reciprocation pro-
vided thereby for the latch bolt B. ‘

The cylinder plug P is, however, readily and
efficiently removable from the eylinder body 189
and the outer knob unit O, without the use of
special keys or implements, special or otherwise,
and in such a manner that neither the tumbler
pins {28 in the -plug, nor the driver pins 104 in
the driver case 184, will be displaced inadvertent-
ly from their receiving bores.

In order to remove the cylinder plug P from
the cylinder body 160 and the cuter door knob
unit O, the inside knob T is first removed by un-
screwing it completely from spindle {0. The
plate securing serews 12 are then unthreaded
from lugs 23 on arims 2t of locking plate 20 to
detach back plate {! and lock plate 29. The
outside knob unit O is theén drawn outwardly
frem the door D to remove therewith as a unit
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the spindle 10, lock plate 208 and the associated
mechanism. The outside knch unit O with its
attached mechanism is then held in an upside
down positicn with the marker A which is pro-
vided on shank 6, as shown in Fig. 1, in visible
position at the upper side of the shank. The
locking plate 29 is then lned-vp so that the ball
receiving recesses 78 thereof will be in positions
in a plane midway between the vertical and the
horizontal, to permit the locking balls 16 to enter
the recesses.

With the cuter knob unit O held in the fore-
goinz position, the push rod 58 is then depressad
by pressing upon the cuter, free end thereof, and
while the push rod is thus depressed, the spindle
18 is twisted or rotated in either direction to
thereby release the clutch sleeve 78 with result-
ing release of this sleeve for rotation. A key for
the eylinder lock unit may then be inserted in
normal position in the ey slot K of plug P to
set the tumbler pins {28 and driver pins 164 to
unlock and release the cylinder plug for rotation
in the cylinder body {88.

The key is then turned to rotate cylinder plug
P and its actuator sleeve 118 through 18¢°, until
plug pin 125 is lined-up with the slot 188 in cylin-
der bedy 188 at the inner end of that slot. Dur-
ing such rotation it is of importance to note that
the actuator slesve 11§ is rotated to position
the closed side wall thereof over and across the
driver pin bores 183 which open into passage 102
of the cylinder body, so that the actuator sleeve
11¢ then functions as a guard or retainer to pre-
vent displacement of these spring loaded pins.
During the rotation of the cylinder plug P, the
tumbler pins 122 of the rib portion 121 of the
plug which is received in slot 1i{l of actuator
sleeve 110, are clossd against tumbler pin dis-
placement by the side wall of body 186. In order
to prevent displacement of the tumbler pins 123
from their bores into the groove 188 of cylin-
der body {88 when the cylinder plug P is rotated
through its half turn with rib portion (2} lined-
up with and along slet 188, I have provided a
removable wedge strip W within slot (658 to com-
pletely occupy that slot from end to end thereof
with the inner surface defining bore (82 at op-
bosite sides of the groove 1§8. Thus, when the
cylinder plug P has been rotated through the
half-turn from normal position to position with
pin (25 lined up with groove 186, the tumbler
ping (23 are retained against displacement by
the wedge strip W. From this positicn, the
cylinder plug P may then be drawn outwardly
with pin {25 sliding through groove {88, the
wedge strip W being of course located on the
upper side of the plug and being withdrawn
therewith and being held by the fingers in posi-
tion over the tumbler pin bores until the plug
is completely removed.

In the present examgle, in order to insure
against the inadvertent withdrawal cf the sleeve
113 from the cylinder body when the cylinder
plug P is withdrawn, I have provided the sleeve
with a small projection iife for arresting en-
gagement with the rear or inner edge portion of
the cylinder body which surrounds the bore
therethrecugh. 7his projection e is shown in
Figs. 2 and 17, and is located on the sleeve inter-
mediate the inner end of the sleeve and the inner
end of the cylinder body when the sleeve is in
assembled, eylinder plug receiving positicn in the
cylinder body. In such assembled positicn the
projection i8¢ is located at the under side of

5 the sleeve spaced a distance inwardly from the
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inner or rear end of the cylinder body. When
the cylinder plug P and sleeve 118 are rotated to
position with the pin 125 in line with groove 186,
the sleeve projection is rotated to position to
engage the inner edge portion of the cylinder
body in the eventi that the sleeve should be with-
drawn with the plug, so as to insure against com-
plete withdrawal of the sleeve from the cylinder
body. In the initial assembiy of the lock unib
the sleeve {16 may be inserted into position from
the outer end of the cylinder body through the
bore £82 by aligning the projection {10a with the
body groove {88, then after the projection is clear
of the groove at the inner end of the kody, rotat-
ing the sleeve to its proper assembled position
with the slot 1i{ uppermost and the projection
then in position to engage the cylinder body
and prevent inadvertent withdrawal of the sleeve.

After cylinder plug P has been reloaded with
the desired combination of tumbler pins, the
reloaded plug may be readily replaced in the
cylinder body 182 by placing a wedge strip W
over the tumbler pin bores ang inserting the plug
and wedge into the cylinder body with the wedge
and pin {25 sliding through and along groove {08
of the cylinder body. After the plug P is in fully
inserted position it may be then rotated through
18C° to its normal position of assembly with pin
125 engaged against the inner edge portion of
the cylinder body (88. The key may then be
removed and spindle {§ turned in the proper di~
rection to engage the clutch sleeve T9 with the
spindle. The spindle {2 may then be inserted
through door open:ng 2 and through the latch
bolt unit L in the usual manner of assembly. The
fastening screws 12 may then ke inserted to posi-
tion and screwed up to clamp plates (1 and 23
in pos:tion against the deor, after which the inner
knob unit I is secrewed cnto the inner end of the
spindie to complete the reasserably and remount-
ing of the lock unit ¢n the door.

No claim is r:ade herein to the cylinder lock
unit per se as such unit and the arrangement and
construction thercof are claimed in my rending
application Serial Ko. 259,565, filed December 3,
1951, as a division of this present application.

The desicn and construction of the cylincer
lock unit compr.sed by body 1230, actuater sleeve
{190, cylinder plug P, and wedge strip W, is shown
in an adaptation thereof for the combination
with the particular door lock units or sets of the
ezample embodiments. However, it is to be
understood that the various features of the re-
movable plug of the invention are not restricted
to the example adaptation, as such features are
capable of other adaptations to cylinder lccks
generally, and the invention contemplates and
includes such adaptations.

It will also be evident to those skilled in the
art, that various changes, modifications, substitu-
tions, eliminations and additions may be resorted
to without departing from the broad spirit and
scope of my invention, and, hence, it is not my
intention to limit the invention in all respects to
the exact and specific disclosures of the example
embodiments herein iilustrated and described,
except as may be reguired by clearly intended
specific limitations thereto included in any of
the appended claims.

What I claim is:

1. In a door lock, in combination; a latch bolt
retracting spindle; an inner knob mounted on
said spindle; an outer knob mounted on said
spindle for rotation independently thereof; a
clutch sleeve mounted on said spindle for move-
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ment in either direction axially thereof; a clutch
memher on said outer knob for clutching en-
gagement by said clutch sleeve in one position
thereof and for disengagement therefrom in
another position thereof; a push button member
reciprocally mounted in said inner knob; said
spindle being provided with an axial bore there-
through; a push rod reciprocally mounted in said
spindle bore and being attached at its outer end
to said push button member; and said push rod
being operatively connected to said clutch sleeve
for moving said sleeve under the control of said
push button memher to and from clutching en-
gagement with said outer knob clutch member.

2. In a door lock unit, in combination; a latch
bolt retracting spindle; an inner knob mounted
on said spindle; an outer knob mounted on said
spindle for rotation independently thereof; a
clutchh operable to positions to connect said outer
Knov with or disconnect said knob from said
spindle; a manually operable member mounted
in said inner knob and being operatively con-

ceted with said clutch for selectively operating
the clutch to outer knob connecting or discon-
necting positions; biasing means confinuously
biasing said manually operable member to posi-
tion with said clutch in position connecting said
outer knob with said spindle member; means
adapted to hold said clutch in outer knob dis-
connecting position; and said last named means
being operable automatically by rotation of said
spindle member to release said clutch for biasing
to its position connecting said outer knob with
sa’d spindle member.

3. In a door lock, in combination; 2 lateh bolt
retracting spindle; an inner knob mounted
therecn; an outer knob mounted on said spindle
for rotation independently thereof; a clutch
sleeve slidakly mounted on said spindle within
sa°d outer knob; a clutch member on said outer
knoh adapted to be enzaged and disengaged by
said clutch sleeve to connect and disconnect said
ouber knob from said spindle; manually operable
means cn said inner knoh operatively connected
with said clutch sleeve; biasing means connected
with said manually operable means and being
adapted to continuocusly bias said member to
position with said cluich sleeve engaged with said
outer knob clutch member; catch means adapted
to be automatically engaged by and to releasably
hold said manually operable means in position
with said clutch sleeve in position disengaged
from said outer knob clutch member; and said
catch means being adapted to automatically re-~
lease said manually oberable means upon rota-
tion in either direction of said latch bolt retract-
ing spin-le.

4. In a door lock unit, in combination; a latch
bolt retracting spindle; an inner knob mounted
on said spindle; a fixed lock plate; an outer knob
journaled in said lock plate, said spindle being
extended axially through said lock plate into said
outer knob; a sleeve member mounted on said
spindle within said outer knob for reciprocation
on said spindle; locking members operable by re-
ciprocation of said sleeve member between po-
sitions locking said outer knob to said lock plate
against and releasing said knob for rotation; a
push button reciprocally mounted in said inner
knob; a push rod connecting said push button
with said sleeve member; means adapted to con-
tinuously bias said push button to position with
said sleeve member releasing said locking mem-
bers from latching engagement with said lock
plate; and means for releasably holding said push .
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rod and sleeve member in position with said lock-
ing members in locking position to maintain said
outer knob against rotation.

5. In a door loeck unit, in combination; g latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle for rotation therewith ;a
fixed lock plate; an outer knob rotatably mounted
in said lock plate, said spindle being extended
through said lock plate and into said outer knob
axially thereof; a sleeve member mounted on said
spindle within said outer kunob for reciprocation
on said spindle; locking members mounted in said
ouber knob for movements radially to and from
locking positions engaged with said lock plate;
said sleeve member being adapted to engage said
locking members to move said members in one
position of said sleeve into locking engagement
with said plate and in another position of said
sleeve to release said members from locking posi-
tion; a push button reciprocally mounted in said
inner knob; a. push rod connecting said push
button with said sleeve member; means adapted
to continuously bias said push button to position
with said sleeve member releasing said locking
members from locking engagement with said lock
plate; and means for releasably holding said push
rod and sleeve member in position with said lock-
ing members in locking engagement with said
lock plate.

6. In a door lock unit, in combination; a latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle; a fixed lock plate; an
outer knob rotatably mounted in said lock plate,
said spindle being extended through said plate
and into said outer knob axially thereof; a clutch
sleeve reciprocally mounted on said spindle with-
in said outer knob; a clutch member mounted on
said outer knob and being adapted to be engaged
by said clutch sleeve in one position of said sleeve
to connect said knob with said spindle and to be
disengaged from said sleeve in another position
of the sleeve; locking members mounted in. said
outer knob and being adapted to be moved ra-
dially to and from outer knob locking engage-
ment with said lock plate by reciprocation of
said clufch sleeve; said locking members being
adapted to be moved to locking position by move-
ment of said clutch sleeve from position engaged
with said clutch member and to be released for
displacement from locking position by movement
of said clutch sleeve to position engaged with said
clutch member; a push button reciprocally
mounted in said inher knob; 4 push rod connect-
ing said push button. with said clutch sleeve;
means adapted to continuously bias said push
button to position with said cluteh sleeve engaged
with said clutch member; and means for releas-
ably holding said push rod and clutch sleeve in
position disengaged from said clutch member and
with said locking members in locking engagement
with said lock plate. ’

7. In a door lock unit, in combination; a latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle for rotation therewith; a
fixed lock plate; an outer knob rotatably mounted
in said lock plate, said spindle being extended
through said lock plate into said outer knob axi-
ally thereof and being rotatable independently
of said outer knob; a clutch sleeve reciprocally
mounted on said spindle within said outer knob;
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adapted to be engaged by said clutch sleeve to
connect said knob to said spindle in one position
of the sleeve and adapted to be disengaged from
said clutch sleeve to disconnect said knob from
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said spindle in. another position of the sleeve:
locking members mounted in said outer knob for
movements to and from locking positions en-
gaged with said lock plate to latch and unlatch
said outer knob from said spindle; said locking
members being engageable with said clutch sleeve
and being adapted to be moved to locking posi-~
tions by movement of said sleeve to position dis-
engaged from said clutch member angd to posi-
tions released from said lock plate by said clutch
sleeve when in position engaged with said clutch
member; and manually operable means mounted
on said inner knob and being operatively coupled
with said clutch sleeve for selectively operating
said sleeve.

8. In a door lock unit, in combination; a latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle; a fixed lock plate having
a hub portion, said hub portion and plate having
an axial bore therethrough, and said hub portion
being provided with spaced recesses therein open-
ing into said bore; an outer knob having a hub-
forming sleeve rotatably mounted in and extend-
ed through said lock plate hub portion; said. spin-
dle being extended through the bore of said lock
plate and hub portion and axially into said hub-
forming sleeve of the outer knob and being ro-
tatable independently of said knob sleeve and said
lock plate; a sleeve member reciprocally mounted
on said spindle within said outer knob sleeve; said
knob sleeve being provided with radially disposed
bores therethrough; locking ball members mount-
ed in said sleeve bores for movements therein;
said sleeve member being formed to force said
ball members outwardly through said knob sleeve
bores to locking engagement in said lock plate
hub recesses, respectively, when in one position
on said gpindle and being formed to release said
ball members for movements inwardly through
said sleeve bores to positions disengaged from
said lock plate hub recesses when in another
position on said spindle; and clutch means adapt-
ed to be actuated by reciprodation of said sleeve
member to connect and disconnect said outer
knob and spindle.

§. In the combination as defined in claim g,
manually operable means mounied on said in-
ner kncbh and being operatively connected with
said sleeve member for reciprocating said member
on said spindle.

10. In the combination as defined in claim 8,
said spindle being provided with an axial bore
therethrough, a push rod reciprocally mounted in
said bore and being connected at one end there-
of to said sleeve member, the opposite end of said
push rod being extended into said inner knob,
and a push button reciprocally mounted in said
inner knob and being connected with the ad-
jacent end of said push rod.

11, In a door lock unit, in combinaticn; a ro-
tary spindle; an inner knob mounted on said
spindle; a fixed lock plate having a bore thers-
through and being provided with recesses therein
at opposite sides of and opening into said bore;
an outer knob having an insert sleeve rotatably
mounted in said lock plate in position extended
through the bore of said plate, said spindle being
extended axially into said insert sleeve of the
outer knob and being rotatable independently of
said sleeve; a clutch sleeve reciprocally mounted
on said spindle within said knob insert sleave
and being adapted to be moved inwardly into
clutching engagement with said insert slesve to
connect said outer knob to said spindle and being
movable outwardly on said spindle to position
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disenigaged’ from-said insert sleeve to-disconnect
sald knob ‘from said spindle; said ‘outer knob
insert -sleeve being formed with bores disposed
radially therethrough opening at their innsr
ends-into said sleeve opposite sald clutch sleeve
and at-their outer ends opening intc said lock
plate-bore; ball members mounted-in said slesve
bores for movements freely axially therethrough;
said clutch slesve being formed with camming
surfaces adapted to engage and cam said ball
members outwardly to positions in locking en-
gagement in said lock plate recesses. when sald
clutch sleeve is moved inwardly tc position dis-

engaged from said outer knob insert sleeve; said’

clutehr sleeeve being also formed for recsiving
said- ball members “in positions movad inwardly
through said beres out of engagement with said
lock plate recesses  when said clutch sleeve is
moved cutwardly to position engaged with said

insert sleeve; and manually operable means con~ 2
riected - with said “clutch sleeve for selectively

moving said-sleeve between positions engaged
with and dlvendagpd fmm sul.l outer knok In-
sert sleeve.

-12: In a doorlock unit, in combmatwn, a latch
bolt retracting, rotary spindle; an inner knob
raounted on said spindle: an outer knob mounted
for rotation; said spindie being extended axially
into said cuter knob and being adapted %o be ro-
tated ‘independently thereof; a clubtch operable
to position engaging said cuber knob with said
spindle and to position disengaging "said spindle
from said outer knob; means cperatively asso-
ciated-with said clutch and-keing adapted o be

actuated thereby to lock said outer knob against ¢

wtatlon when - said clutch is in position disen-
gaging said knob- from said spindlie ‘and to un-
lock-and release said knob when said clutch is
in position connecting said knob with the spindle;
a manually operable push button mounted in said
inner knob; a push rod extended from said push
button to-and being. operatively connected with
said cluteh for selective operation of the latter
by said push button; a cylinder lock unit mounted
in said outer knob and including a key operable
cylinder plug therein; and an actuating member
adapted to operatively connect said cylinder plug
with said spindle for rotation of the latter hy
key rotation of said cylinder plug when said outer
knob is locked against rotation by said cluich
operated locking means.

13. In a door lock unit in combination; a latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle; a fixed lock plate; an
outer knob rotatably mounted in said lock plate;
said spindle being extended axially into said
outer knob; a clutch meinber mounted on said
spindle within said outer knob for reciprocation
on the spindle between a position engaged with
said knob to connect the knob to the spindle
and a position disconnected from said knob to
free said spindle for rotation independently of the
knob: locking means connected with said spindle
mounted clutch member for actuation thersby to
lock said outer knob to said lock plate when said
cluteh member is disconnected from the knolb and
to release said knob from said lock plate when
seid clutch member is engaged with the kncb; a
lock unit mounted in said outer knob and includ-
ing a key rotatable cylinder plug therein; and
actuating means connected with said cylinder
plug and being adapted to engage said spindle for
rotating the spindle upon key rotation of said
cylinder plug.

14, In g door lock unit, in combination; a latch
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bolt-retracting, “rotary spindle; an ‘inner knoh
mounted on said spindle; a fixed lock plate hav-.
ing a bore therethrough of greater diameter than
said spindle, said spindle being exfended axially
through said lock plate; an outer knob includ-
ing an insert sleeve disposed axially thereof and
being rotatably mounted in and extended through
sald latch plate bore between and concentrie with
said ‘spindle and said plate; a clutch sleeve re-
ciprocally mounted on said spindle within said
outer knob insert sleeve; said insert sleeve being
provided with a clutch member adapted to be
engaged by said sleeve in one position thereof to
connect said knob to said spindle and to be dis-
engaged by said clutch sleeve in another posi-
tion thereof to disconnect said knob insert sleeve
and said spindle; locking means operatively con-
nected with said clutch sleeve for locking said
insert sleeve to and unlocking the same from said
lock plate, said locking means being adapted to
be actuated by said clutch sleeve to lock said
outer knob to said lock plate when said clutch
sleeve is disconnected from said knob insert sleeve
and .to unlock said knob from said lock plate
when said cluteh sleeve is engaged with said in-
sert “sleeve clutch member; manually operable
means mounted in said inner knob and being
operatively connected with said clutch sleeve for
selectively reciprocating said sleeve; a lock unit
mounted in said outer knob and including a Key
operable cylinder plug rotatably mounted there-
in; and actuating means connected with said
cylinder plug and being adapted to engage said
spindle to rotate the latter upon key rotatmn of
said plug. -

15. In a door lock unit, in combination; a'latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle; g fixed lock plate hav-
ing a bore therethrough; an outer knob rotatably
mounted in the bore of said lock plate; said
spindle being extended into said outer knob ax-
jally thereof; a lock unit mounted in said outer
knob and inc¢luding a key operable cylinder plug
rotatably mounted therein; actuating means
connected with said cylinder plug and being
adapted to engage and rotate said spindle upon
key rotation of said cylinder plug; clutch means
on said spindle within said outer knob adapted
for selective operation to engage said knob and
connect the knob to said spindle or to disengage
said knob to disconnect the knob from the
spindle; "a push button reciprocally mounted in
said inner knob; a push rod reciprocally mounted
in and extending axially through said spindle;
said push rod being connected at one end thereof
to said clutch means for actuating said means by
reciprocation of said rod and being connected at
the opposite end to said push button for recipro-
cation by said button; a spring catch mounted
within said outer knob between the inner end of
said spindle and said lock unit and being adapted
to be releasably engaged by the inner end of said
push rod upon reciprocation of that rod inwardly
by said push button; and said spring catch being
adapted to be actuated to release said push rod
upon rotation of said spindle; and biasing means
adapted to continuously bias said push button and
said push rod in a gdirection to withdraw said
push rod from said spring catch.

16. In a door lock unit, in combination; a latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle; a fixed lock plate; an
outer knob rotatably mounted in said lock plate;
said spindle being extended axially into said
outer knob and heing adapted for rotation inde-
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pendently thereof; a clutch member mounted on
said spindle within said outer knob for move-
ments between a position engaged with said knob
to connect the knob to the spindle and a posi-
tion disconnected with said knob to free said
spindle for rotation independently of the knob;
means for locking said outer knob against rota-
tion when said clutch member is in position dis-
engaged with said knob and for unlocking said
outer knob when said clutch member is engaged
with the knob; a cylinder lock unit mounted in
said outer knob and including a key rotatable
cylinder plug therein; tooth members on the in-
ner end of said spindle within said outer knob;
an actuator sleeve connected with said eylinder
plug and being extended rearwardly therefrom
into said outer knob; and said actuator sleeve be~
ing provided at its inner end with tooth members
adapted upon key rotation of said eylinder plug
to engage said spindle tooth members to thereby
rotate said spindle.

17. In a door lock unit, in combination; a latch
bolt retracting, rotary spindle; an inner knob
mounted on said spindle; a fixed lock plate; an

outer knob rotatably mounted in said lock plate; 2

said spindle being extended axially into said outer
knob; a clutch member movably mounted on said
spindle within said outer knob and being adapted
in one position thereof to engage said knob to

connect the knob with said spindle and in another :

position thereof to disengage said knob to discon-
nect the knob from the spindle for rotation of the
spindle independently of the knob: locking means
connected with said spindle mounted clutch
member for actuation thereby to lock said outer
knob to said lock plate when said clutch member
is In position disengaged from said knob and to
unlock said knob from said lock plate when said
clutch member is engaged with the knob: a manu-
ally operable member mounted in said inner
knob; mechanism connecting said manually op-
erable member with said spindle mounted clutch
member for selective movement of the latter to
either of its aforesaid positions; a eylinder lock
unit mounted in said outer knob and including a

key rotatable cylinder plug therein; spaced tooth’

members mounted on the inner end of said spindle
within said outer knob; an actuator member con-
nected with and rotatable by said cylinder plug
and being extended inwardly therefrom into said
outer knob; and spaced tooth members on said
actuator member adapted upon rotation of said
latter member by said cylinder plug to engage said
spindle tooth members for rotation of said spindle.

18. In a door lock unit, in combination: g latch :

bolt retracting, rotary spindle; an inner knob
mounted on said spindle; an outer knob rotatably
mounted independently of said spindle and said
spindle being extended axially thereinto for ro-
tation independently of said knob; a clutch
member movably mounted on said spindle within
said outer knob and being adapted in one posi-
tion thereof to engage and connect said outer
knob with said spindle and in another position
to be disengaged from said spindle to release said
spindle for independent rotation; a push rod re-
eiprocally mounted in and extending through
said spindle with one end thereof being extended
into said inner knob and the other end thereof
being extended beyond the adjacent end of said
spindle into said cuter knob; said clutch member
being connected with said push rod and being
adapled to be moved thereby to and from posi-
tions engaged and disengaged with said outer
knob; a push button reciprocally mounted in said
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inner knob and being connected with the adja-
cent end of said push rod for reciprocating said
rod; a cylinder lock unit mounted in said outer
knob and including a key rotatable eylinder plug
therein; tooth members mounted on the end of
said spindle within said outer knob; an actuator
sleeve connected with said cylinder plug and be-
ing extended inwardly therefrom in axial align-
ment with said spindle; said actuator sleeve being
provided at its inner end with tooth members
adapted to engage said spindle tooth members
when said actuator sleeve is rotated by key ro-
tation of said cylinder plug.

19. In the combination as defined in claim 18;
a spring catch mounted in said actuator sleeve
and being adapted to releasably engage the inner
end of said push rod when said rod is actuated to
move said clutch member to position disengaged
frem said outer knob.

20. In the combination as defined in claim 18;
biasing means adapted. to continucusly bias the
push button and push rod into position with said
clutch member engaged with said outer kneb:
and a spring catch mounted in said outer knobh
and being adapted to engage and releasably hold
the adjacent end of said push rod when said rod
is in position with said clutch sleeve disengaged
from said outer knob.

21. In the combination as defined in eclaim 18;
2 'spring catch mounted in and rotatable with
said actuator sleeve' and being adapted to re-
leasably engage and hold said push rod when the
latter is in position with said clutch member dis-
engaged from said outer knob and when said
cylinder plug is in normal locking position; and
said spring catch and push rod end being con-
structed and arranged for automatic release of
said push rod upon relative rotation between said
push rod and spring catch.

22. In a door lock, in combination; a spindle
having external threading and an axial bore
therethrough; a knob unit threaded on to said
spindle; a push rod reciprocally mounted in said
spindle bore and being extended intc said knob
unit; a push button unit reciprocally mounted in
said knob unit in axial alignment with said push
rod; said push rod being provided with external
threading thereon having the same lead as the
external threading of said spindle; and said push
button unit being threaded onto said push rod to
connect said push rod to said button unit.

23. In a door lock unit, in combination; a ro-
tary spindle provided with external threading
thereon and having an dxial bore therethrough:
a hollow knob unit threaded onto said spindle;
a push rod reciprocally mounted in said spindle
bore'and being extended into said knck unit, said
push rod being formed with an enlarged di-
ameter head within said knob unit having exter-
nal threading thereon of the same lead as the
lead of the external threading on said spindle; a
push button unit threaded on said externally
threaded head; and a biasing spring mounted on
said push rod between said enlarged diameter
head and the adjacent end of said spindle within
said knob unit.

24. In a door lock unit, in combination, a ro-
tary spindle provided with external threading
and having an axial bore therethrough; a hol-
low knob unit having a hub insert provided with
an internally threaded bore therethrough thread-
ed onto said spindle; a push rod reciprocally
mounted in said spindle bore and heing extended
into said knob unit, the end of said push rod with~
in said knob unit being provided with an en-
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larged diameter head having external.threading
of the same lead as the lead of the external
threading of said spindle; the external diameter
of the threading of said head being less than the
internal diameter of the threading in said knob
insert bore; said knob unit having a bore there-
through in the outer side thereof in axial align-
ment with said push rod; a tube member mount-
ed on said hub insert and being extended there-
from in position surrounding said spindle; a push
button unit reciprocally mounted in said tube
member and being extended through said knob
unit bore; and said push button unit being
threaded onto said externally threaded head of
said push rod. .

25. In combination, in a door latch unit; a ro-
tary spindle; a fixed lock plate having a bore
therethrough; a knob having an insert sleeve
rotatably mounted in said lock plate bore; said
spindle being extended axially into said insert
sleeve of said knob for rotation independently
thereof; a camming sleeve member mounted on
the exterior of said spindle for rotation therewith
and being also mounted for reciprocation on said
spindle within said knob insert sleeve inde-
pendently of the spindle; said insert sleeve being
formed with bores disposed radially through op-
posite sides thereof at opposite sides of said cam-
ming sleeve member; ball members mounted in
said insert sleeve bores; said lock plate being
formed with recesses therein opening into said
lock plate bore at opposite sides of said knob in-
sert sleeve for alignment with said insert sleeve
bores; said camming sleeve membey in one posi-
tion thereof on said spindle being adapted to cam
said ball members outwardly into locking en-
gagement in said insert sleeve bores and said lock
plate recesses to lock said knob against rotation
and in another position thereof being adapted to
velease said balls for inward movement to posi-
tions disengaged from said lock plate recesses to
release said knob for rotation; and said camming
member in the position thereof releasing said
ball members to release said knob for rotation
being adapted to ehgage and connect said insert
sleeve with said spindle for rotation of said spin-
dle by said knob.’ ' i
" 98. Tn the combihation as defined in claim 25,
manually operable means for reciprocating said
camming sleeve member selectively to cither a
position camiming or a position releasing -said
ball members. o

27. In the combination as defined in claim 25,
nmianually operable means for - selectively re-
ciprocating said camming sleeve member; biasing
means adapted to continuously bids said cam-
ming sleeve member to position releasing” said
ball members from locking engagement with said
lock plate; and means for releasably holding said
camming sleeve member in the position thereof
camming said ball members into locking engage-
ment, ‘with said lock plate. : :

28. In combination, ina door latch unit; a
rotary spindle; a fixed lock plate having a bore
therethrough; a ‘knob-having an insert sleeve
journalled in said lock plate bore; said spindle
heing extended axially into said insert sleeve of
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said knob for rotation independently. thereof; a
cammiing sleeve member reciprocally mounted on
said spindle for reciprocation thereon within said
knob insert sleeve; said insert.sleeve being formed
with bores disposed  radially through opposite
sides thereof at the opposite sides of said cam-
ming sleeve member; ball members mounted in
said insert sleeve bores; said lock plate. being
formed with recesses therein opening into said
lock plate bore at opposite sides of said knob in-
sert sleeve for alignment with said insert sleeve
bores; said camming sleeve member in one posi-
tion thereof on said spindle being adapted to cam
said balls outwardly into locking engagement in
said insert sleeve bores and said lock plate recesses
and in another position thereof being adapted to
release said ball members for inward movements
to’ positions disengaged from said lock plate
recesses to release said knob for rotation; and said
camming sleeve member being also formed to
engage said knob insert sleeve.to. conneci said
sleeve to said spindle when said camming sleeve
member is in position releasing said ball mem-
bers from locking engagement in said lock plate
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29. In a door lock unit, in combination; a latch
bolt retracting, rotary spingdle; an inner knob
mounted on said spindle for rotating the spindle;
an ocuter knob rotatably mounted independently
of hut receiving therein the said spindle; a clutch
sleeve reciprocally mounted on said spindle; a
fixed locking member; movable locking means
connected with said clutch sleeve and being op-
erable to position engaged with said fixed locking
member to lock said outer knob against rotation
in one position of said clutch sleeve and being
operable to position disengaged from sald fixed
locking member to release said outer knob for
rotation in another position of said clutch sleeve;
said clutch sleeve and said outer knob each being
formed with fixed members thereon adapted to
be interengaged to lock said outer knob with
said spindle when said clutch sleeve is in posi-
tion with the outer knob released by said mov-
able locking means and to be disengaged when
said clutch sleeve is in position with the outer
knob locked by said movable locking means; and
manually operable means connected with said
clutch sleeve for selectively reciprocating said
sleeve between position engaged with and posi-
tion disengaged from said outer knob.

GOTTHARD HAGSTROM.
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