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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 
planation and detailed description of the ac 
companying drawings illustrating what I now be 
lieve to be the preferred embodimentS or re 
chanical expressions of the invention 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 clairls 
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 outer knob mounted lock unit. 
Door locks 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 object is to provide such a low cost 

mechanically efficient design and construction 
which Will provide a door lock unit capable of 
efficient, precision operation with a minimum of 
operational or structural failures over a long life : 
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 
fixed 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 neghanisin 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 
in Ounted 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 latched 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 from 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 and sub-coin 
binations of parts and elements, all as will be 
more fully referred to and specified hereinafter. 

EReferriang to the accompaº, mying dira, Wings, in. 
which Siiliar 'eference character's refer to cor 
responding parts and elements throughout the 
Se Veral figures til:SereOf: 

Fig. i is a view in horizontal section through 
a portion of a door With a lock unit 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 plan. 

iFig. 2 is a view in Vertical Section taken as on 
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the line 2-2 of Fig. i., the outer knob locking 
mechanism and operating button member there 
for being shown in projected, outer knob releaS 
ing position. 

Fig. 3 is a View in horizontal, longitudinai 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 knob 
locking mechanism in depressed, outer 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. 

Fig. 6 is a view in transverse section taken as 
on the line 6-6 of Fig. 2. 

Fig. 7 is a view in transvel'Se Section taken 
as on the line - of Fig. 2. 

Fig. 8 is a transverse sectional view taken as 
on the line 8-8 of Fig. i. 

Fig. 9 is a transverse sectional view taken as 
on the line 9-9 of Fig. 2. 

Fig. 10 is a transverse sectional view taken as 
On the line - 0 of Fig. 2. 

Fig. 11 is a transverse sectional view taken as 
on the line f i- of Fig. 2. 

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

Fig. 13 is a transverse sectional view taken as 
on the line 3-3 of Fig. 2. 

Fig. 14 is a transverse sectional view taken as 
on the line 4-i of Fig. 2. 

Fig. 15 is a transverse sectional view taken as 
on the line 5-5 of Fig. 2. 

Fig. 16 is a transverse sectional view taken as 
on the line 6- 6 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 door 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 specific constructions of the 
example embodiments, or to the general types or 
classes of door lock units in which such embodi 
ments have been incorporated. The door lock 
unit or set of each embodiment is shown as aSSO 
ciated with a tubular latch bolt unit, and Con 
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 cylinder 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 eitheir 
connect the outer knob to the spindle for Spindle 
rotation thereby, or to disconnect such knob froin 
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 
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4. 
nism for effecting operation of that mechanism to 
either connect the Outer knob to the Spindle or to 
disconnect the linob from the spindle and lock 
the knob against hand rotation or turning. 

In One of the exailple embodiments, which 
may be taken for present purposes of this dis 
closure as the preferred embodiment, the inner 
knob mounted button member when in its 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 kno) latching mechanism 
when the button 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 by 
which the button member and the outer knob 
latching mechanism can be releasably held in 
depreSSed, Outer knob latching positions, so that, 
rotation of the inner knob or key operation of 
the Outer knob mounted lock will not effect auto 
matic release and resulting unlatching of the 
Outer knob. Such means permits of manual op 
eration selectively by the operator to either effect 
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 mern 
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 outer knob. 
In the other of the example embodiments, the 

provision for retaining and locking the button 
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 
member 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 embodiment, 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 í 0 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 
mounted on the Spindle end at the inner side of 
door D and an outer 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 O 
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aortised opening 3 formed therein and opening 
through the oute 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 being extended trans 

versely through latch bolt unit Lin operative con 
nection thereWith for retracting the latch bolt B 
of unit; I upon rotation of the spindle by either 
inner kncb unit, I or outer knob unit O, in the 
manner generally familiar in this art. Referring 
to Figs. 8 and 17, the latch bolt unit L is of the 
tubular type and includes a roll-back 5 having a 
squared opening through which spindle ex 
tends and is engaged, a spring loaded yoke is re 
ciprocally mounted in the unit and operatively 
connecting the rollback 5 with the latch bolt B, 
which latch bolt is reciprocally Inoll inted in the 
unit for projection and retraction through One 
end thereof to be engaged in or disengaged from 
the usual keeper of a stiike plate (see Fig. 1). 
The latch bolt 3 is spring loaded and in the usual 
manner of the art is depressible independently 
of yoke 3, but retractible by the yoke. 
The structure for mounting a dicor lock unit 

or set, on the door D in accordance With my in 
vention, provides for ready adjustment of the 
unit, to doors of varying thicknesses, and, in this 
instance, comprises a back plate located on tile 
inner side of the door across spindie receiving bore 
2, and a lock plate 2 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 c. having an internal diameter 
greater than the external diameter of spindle í5, 
for receiving the Spindle in position extended 
therethrough. The lock plate 20 is formed with 
a, hub or collar-forming, annular fange 2å eX 
tended from the outer side thereof and pi'oviding 
a loore therethrough and through the plate for 
receiving the outer end length of the spindle 
Which extends therethrough in aSSeribed posi 
tion of the unit. The internal diameter of the 
hub or collar 26 of lock plate 2 is substantially 
greater than the external diameter of spindle 3 
for a purpose to be hereinafter referred to it. 
detail. 

the lock plate 2 includes the spaced, generally 
parallel arms 2 extended laterally inwardly from 
the inner side of plate 28 at opposite sides of the 
spindle receiving bore through the piate, with 
these airns being extended into the bore Or 
passage 2 in door D. The arms 2 are provided 
at their inner ends with the in Waldly facing, 
spaced positioning fianges 22 between which the 
latch bolt unit, L 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 22. Each of the 
lugs 23 is provided with a tapped bore 23d there 
through (see Fig. 17) having its axis generally 
parallel with the axis of the bore through plate 23. 
he back plate and the lock plate 2 in 

mounted positions are connected and drawn 
tightly together against the outer and inner sides 
of door D over and acroSS the adjacent end open 
ings, respectively, of the bore or passage 2, by 
the threaded and headed bolts or long screws 2 
which are extended inwardly through Snooth 
Wall bores b. (See Fig. 7) formed in lack plate 
; , with the threaded inner ends of the screws 
being threaded into the tapped bores 23d, respec 
tively, of lugs 23 of the lock plate 2. Thus, by 
such construction and arrangement of back plate 
ii, lock piate 29 and fastening Screws 2, a lock 
unit may be readily mounted oil doors of varying 
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6 
thicknesses by merely threading screws 2 the 
required distances into or from the lugs 23 to draw 
plates if and 2) 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 is is provided for itiounting on 

and over the opposite ends of back plate by a 
pressed or Snap fit, while an outer rose 5 is pro 
vided for mounting on and over the opposite ends 
of lock plate 28 by snap or pressed fit. With the 
inner and outer roses and 5 in mounted posi 
tions attached on plates and 2, the ends of the 
spindle receiving bore 2, the plates and the 
fastening screws 2, are all enclosed within and 
concealed from View by the roses. 
The spindle , 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 35 having an internaily thread 
ed axial bore 38a, therethrough by which this 
hub or insert member is threaded onto Spindle 3. 
The hub member 3 is formed with a tapped, 
radial bore therethrough into which is threaded 
a lock or set screw 38 for releasably locking the 
hub member and knob unit in the de?ired posi 
tion of adjustment axially of Spindle 8. The 
inner knob unit includes an annular shank 32 
which is secured on and around hub member 38, 
with the inner end of the shank bent radially in 
Wardly over and around the inner end of the 
hub merinber. The inner rose f is formed with 
an axial boire therethrough haviang an inturned, 
ammular í?ange ? ??, therea!”ound which defines 
and provides a bearing member into which is ro 
tatably received the inner end of hub member 3 
and the in turned ange portion of the shank S2. 
The inner end of hub neber 33 and the in 
turned flange portion of shank 32 seculsd there 
around are of reduced external dia inefel’ r?elativye 
to the hub neraber and the shank. Shank 32 of 
knob unit I is flared radially outwardly and has 
its outer, annular edge portion formed to provide 
a fange therearound into which the inner an 
nular edge of the knob forning cap 33 is secured. 
Knob-forning cap 33 is for:red at, its outer side 
with an axial bore 33d, therethrough in axial 
alignment with Spindle . 
The inner knob unit nounts the button Yen 

ber 46 by which the mechanism for connecting 
the outer knob to the Spindle 3 and for discon. 
necting such knob from the Spindle and latching 
the knob to the lock plate 28 against rotation, is 
selectively manually controlled by the operator. 
In this example, in accordance with my inven 
tion, the button member º is operatively con 
nected with Such mechanism through the me 
diurn of a push rod or plunger 5 which is recip 
locally mounted in and extends through an axial 
bore at eXtending through spindle from end 
to eind thereof. This push rod 5 à is formied at its 
outer end with an enlarged external diaryheter 
head which is provided with external thread. 
ing 32 having the saite ead as the external 
threading of spindle E8. The exterinal diameter 
of the threading 52 of head & E is slightly less 
than the internal threading of the bore 3G, of 
hub member 39, so that, the head Ee may slip 
freely through the hub (ney be bore. The outer 
end portion of hub Inernber 30 is formed of re 
duced external diameter and a cylinder-forming 
tube 53 is secured in position at its inner end on 
and over Such educed diariheter portion of hub 



7 
member 30. 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 33d in the 
outer side wall thereof. 
The button member 4 is of tubular form Open 

at one end and closed at the opposite end by an 
end Wall 400 formed to provide thereach'OSS a 
transverse rib. 46b to provide a finger grip to 
facilitate turning or rotation of the button men 
per. The button member 40 is provided with dia 
metrically opposite bores 40c through the side 
wall thereof, as will be clear by reference to FigS. 
2 and 17. The button member 40 is mounted in 
a sleeve member 4 which is open at One end for 
receiving therein the button member in telescopic 
relation therewith. Sleeve member 4 is closed 
at its opposite end by an end wall 42 having an 
internally threaded, axial bore 42d therethrough 
into which the externally threaded head 5 of 
push rod 5) is threaded to thereby adjustably at 
tach the sleeve and its contained button 49 to 
the push rod 59. In assembled position button 49 
is secured in sleeye if 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 4. 
In this example, if secure button member 4 in 

position in sleeve 4 by means of a U-shaped 
spring member 4 (see Fig. 17). Spring member 
64 has the ends of the opposite arms thereof bent 
laterally outwardly to form a long finger 44a and 
a short finger $4b. The spring member 44 is in 
Serted in button member 4 with the closed end 
thereof located at the closed end of the button, 
and with the fingers 4a and 44b thereof re 
ceived in the diametrically opposite bores (8c, re 
Spectively, of the button member. The circular 
side wall 43 of sleeve 44, referring now to Fig. 17, . 
is provided with a bore 43d, through a side wall 
thereof. Diametrically opposite bore 33d, the side 
wall 43 of sleeve 4 is provided with an axially 
disposed slot 43b 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 42 of 
the Sleeve. The long finger Aa of the button re 
taining rheinber 4 is of a length to project out 
wardly through the side wall of the button, and 
in mounted, assembled position of the button 
member the finger 4a engages in the side Wall 
bore A3c of sleeve 4 to thereby retain the button 
member in the sleeve against displacement. The 
side wall 43 of sleeve 4 is cut away or recessed 
to form what is in effect a circumferentially dis 
posed, bayonet slot 45 perpendicular to and open 
ing at one end into the slot 33b. The slot 45 pro 
vides along its inner side a, guiding edge or 
shoulder 5a, as clearly shown in Fig. 17. 
The sleeve it is slidably mounted and confined 

in the outer end of the tube 53, which extends 
between innei knob hub member 3 and the end 
wall of the knob, cap 33, with the button member 
it positioned projected outwardly through the 
bore or opening 33a in the cap. The plash rod 5 
extends outwardly into tube 53 with the threaded 
head St thereof threaded into the bore 42a of 
the end Wall 32 of the button mounting sleeve. 
Thus, sleeve 4 and button member 40 are recip 
rocal in tube 53 as a unit to project and retract 
the push rod 5) connected thereto. 

in this example enbodiment of my invention, 
provide for rotation of sleeve 4 as a unit with 

button member 4 in tube 53 on and relative to 
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push rod 50. 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 quai'- 
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 43 which is bent in Wardly from the 
side wall of tube 53 and which is engageable in 
the slots 43b and 45 formed in the side wall of 
sleeve 4 (see Figs. 2 and 17). In normal Opei'- 
ation, lug 46 is received in slot 43b and confines 
the button member and its mounting sleeve i 
to straight line reciprocation axially in tube 53 as 
the button and push rod 50 are depressed or 
projected. When button member 40 and sleeve 
A? are in depressed position, the slot 45 of sleeve 
is is aligned with the lug 49 of tube 53. Hence, 
if it is desired to lock or hold the button men 
ber and push rod 50 in depressed position, it is 
only necessary to rotate button nember 40 and 
Sleeye : i counter-clockwise, So that lug 46 then 
moves into slot 5 and upon release of the button 
member will be engaged by shoulder A5a to pre 
went projection or outward displacement of the 
assembly of push rod 50, sleeve 4f and the button 
ringinber. Clockwise rotation of the button men 
ber 48 from this locked position will return sleeve 
& to position with the slot 43b thereof lined up 
with lug 6, so that, the button meinber aind its 
sleeve together with push rod 59, may then ?ilove 
outwardly as a unit in tube 53 to projected posi 
tion with push rod 52 retracted. 
The button merber 49, sleeve 4 and push rod 

5 connected theireWith, are continuously biased 
cut Warily through tube 53 to the projected posi 
tion of button member 4) and the retracted posi 
tion of push rod S6, as shown in Fig. 3, by the 
biasing springs 3' and 55. Spring 43' is a coil 
spling hounted in position in tube 53 under com 
pession between the Outer end of hub member 3) 
and the innel'side of end Wall 42 of button mount 
ing sleeve f . Spring á’ has an external di 
aimeter to slidably engage the inner surface of 
tube 53. Spring 45' thus continuously acts to 
project sleeve 4f outwardly to position with the 
outer Open end edge thereof engaged against the 
Under side of cap 33 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 50, and is mounted on the push 
'od under copression between the Outer end of 
Spindle 3 and the annular shoulder presented 
by the inner end of the externally threaded head 
5 í of push rod 5í). It will thus be noted that 
sleeve is a can be threaded axially of push rod 
5 toward and from Spindle 0 and knob hub 39 
Without thereby varying the distance between 
the ihrer end of head 55 and the outer end of 
Spindle 3, so that, adjustments of the knob 
unit and button 49, on and relative to spindle 
6, nay be made without varying the degree of 
compression of Spring 55. Springs 45’ and 65 
thus together load sleeve 4 and push rod 50 to 
continuously bias these members with the button 
Inenber 4, outwardly to normal projected posi 
tion thereof. Button member 49 and sleeve 4 
may be depressed as a unit from projected posi 
tion to thereby force pushrod 5 inwardly, against 
the combined forces of the springs 45’ and 55. 
Attention is here directed to the fact that by 

p'Oviding the external threading 52 of head 5 
of the push rod 50 with the same lead as the 
threading of Spindle 10 in knob hub member 30, 
the same Spacing with button 40 in projected 
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position is maintained between spindle and 
the inner end wall 62 of sleeve 4, irrespective of 
the axial position of adjustment of inner knob 
unit I can spindle 9. In this manner the maxi 
imum position of projection of button 4 out 
Wardly fron knob unit, I will remain the same in 
any pCSition of adjustinent of the knob unit on 
Spindle 5 to meet, the conditions of installation 
On doors of different thicknesses. 
The Outer knob unit O includes an insert 

sleeve 6 on which the annular Shank 6 of the 
knob unit is secured with the sleeve member ex 
tended outwardly a distance beyond this shank. 
Shank S is radially outwardly flared and has Se 
Curred to the outer annular edge flange thereof the 
knob cap 62. Knob cap 62 is provided with an 
axial, circular opening 82a therethrough in axial 
alignment with the inner end of the hub-forning, 
insert sleeve 6. Sleeve 6 terminates at its outei 
end within cap 62 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 3 of the knob unit extended through an 
axial opening Sa formed through outer rose 5, 
and through the lock plate 28, with the insert, 
sleeve 60 rotatably received in and extended 
through the hub forming flange 24 of the lock 
plate. In this mounted position, the spindle 
extends a distance into knob insert sleeve 6, 
which sleeve has an internal diameter greater 
thain the maximum effective external diameter 
of the Spindle. Referring now to Fig. 17, in con 
nection. With Figs. 2 and 3, the oper inner erad Of 
knob insert sleeve 6 which receives the spindle 
is, is provided with an inturned fiange portion 
55, which provides at its opposite ends the clutch 
teeth forming shoulders 66. The radial depth 
of the flange 65 is such that the flange is spaced 
from and does not engage spindle , so that 
the spindle and the knob unit O with its insert 
sleeve S9, are rotatable relative to each other 
in the absence of connecting (neans therebetween. 
The outer knob unit O may be secured against 

inward displacement on spindle 3, by a retaining 
ring b removably mounted on the spindle at 
the inner end of insert sleeve 6. Ring Sb may 
be seated in suitable notches Stic formed in the 
spidle E. Displacernent of knob unit O out 
Wardly on spindle may be restrained by a suit 
abie ring di secUred in an annular Seating 
groove &ee formed around insert sleeve 3 at the 
innes' side of lock plate 2 (see Figs, 2 and 17). 
3y my present, invention I have provided a 

clutching mechanisin actuated by push rod 53 
under the control of the blitton reiber 9, for 

sakly connecting the insert, sleeve 6 of the 
goter knob nit Q. With the Spindle , So that Vro 
tation of knob. O in either direction Wii effect ro 
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60 
tation of spindle to retract latch bolt 3 of the 
latch bolt unit it. In the examples hereof, 
have expressed this mechanisrin in the form of a 
clutch sleeve having a Squared, axial passage 

theirethrough which is dimensioned to slidably 
receive the square section spindle 3. 
sleeve is of circular external contour and is 
slidably mounted on spindle for rotation with 
tak, Sprinde in any position of adjustment axially 
of the clutch sleeve on the spindle. Referring to 
Fig. 17, in connection with Fig. 13, clutch sleeve 
i; at the inner end thereof is Clii, aWay across Cne 
side thereof for a, distance in Wardly froii) the rear 
or inner edge of the sleeve to provide the spaced 
clutch teeth forming shoulders or edges 2, which 

Clutch 

O 

10 
are complementary to and adapted to be engaged 
with the clutch teeth-forming shoulders 68 at 
the inner end of knob insert sleeve S3. 
The clutch sleeve is nounted on spindle in 

position located within the knob insert sleeve 6 
with the cutaway end thereof which provides the 
clutch teeth-forming shoulder i3, innerinost and 
adjacent the clutch teeth-forning shoulders 66 
ai, the inner end of insert sleeve 68. Ciutgh sleeve 
i fè has an, external diameter such that it may be 
freely noved axially of spindle ( within insert 
Sleeve i, betWeen a position noved rear Wardly 
With soilde's 3 thereof engaged with shoulder's 
3, respectively, at the inner end of insert sleeve 
3, and a position moved outwardly on the spindle 
''.ith the shoulders 2 completely disengaged from 
shoulders 3 of the insert sleeve. When the clutch 
sleeve is in its inwardly moved position in 
clutching engagement with insert sleeve 60, the 
outer knob unit O is the connected with spindle 
is through the engagement of the square section 
Spindle in the Square passage of clutch sleeve 

, so that rotation of the outer knob unit O in 
either direction Will correspondingly rotate the 
spindle to thereby retract latch bolt B. When 
Clutch sleeve í G is displaced outwardly on spindle 

) to position with the teeth-forming shoulders 
22 thereof disengaged from the teeth-forming 
shoulders 88 of insert sleeve 65, then outer knob 
unit O is disconnected from the spindle and the 
Spindle may be rotated independently of the outer 
knob unit. 
The clutch sleeve is displaced axially in 

either direction. On spindle is between position 
ciutching outer knob unit O to spindle () and 
position declutching the knob unit, and spindle, 
by means of the push rod (). I efect such opera 
tion of clutch sleeve by providing a slot 3 
transversely through Spindle 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 A is secured 
at its opposite ends in diametrically opposite bores 
formed through the clutch sleeve 0, with this pin 
exitending across square passage of the sleeve 
and through the slot i3 in the spindle 5 (). The 
push rod 56 extends completely through the 
Spindle f8 and projects at its outer end a distance 
OutWardly beyond the spindle to a location with 
in the knoi insert sleeve 6). The pin 74 is ex 
tended through a suitable bore formed in push 
rod 56, so that the clutch sleeve is thereby se 
Cured to the glish rod. Thus, the clutch sleeve 3 
will be displaced axially of spindle is by axial 
inoverients inwardly or outwardly of the push rod 
in the bore a of the spindle. Ti'he mounting and 
positioning of clutch sleeve a and pin 4 rel 
ative to each other and to push rod 5 and spindle 
A2, is Such that with the push rod in retracted 
position with the button member & projected 
froin inner knob uit , the clutch sleeve Will 
be in position in clutched engagement with the 
insert sleeve 80, but with push rod 53 projected 
into outer knob unit O by depression of button 
ne:mber 3, the clutch sleeve will be moved out 
Wardly on Spindle to position in the inner end 
cf insert sleeve 63 with the clutch teeth-forming 
shoulders 2 thereof declutched and disengaged 
from the teeth-forming shoulders 63 of insert 
Sleeve G?. 
When the clutch sleeve is is moved outwardly 

in insert sleeve & On Spindle to position de 
clutched froin the insert sleeve and knob unit, O, 
I provide a locking mechanism for locking the 
freed outer knob unit O against rotation, which 
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mechanisin functions automatically by the Out 
Ward movement of the clutch sleeve to declutched 
position. Referring to Figs. 12 and 17, diametri 
cally opposite bores 5 are formed through the 
inner end portion of insert sleeve 60 at locations 
such that the clutch sieeve it is always posi 
tioned in the insert, sleeve between these bores. 
In each of these bores I locate a locking ball 76. 
The diameter of each of the balls 76 is greater 
than the thickness of the side wall of the insert 
sleeve member 68, while the diameter of each of 
the ball-receiving bores 75 is slightly greater than 
the diameter of the balls, so that the balls may 
freely move axially, inwardly and OutWardly 
through the bores and radially relative to and 
through insert, sleeve 60. Conical canning re 
cesses are formed in the outer side of clutch 
sleeve 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 ; ) and push rod 50 in normal projected 
positions, the camming recesses 7 are opposite 
and axially aligned with the ball receiving bores 
75 of insert sleeve 66, so that, the locking balls 6 
may be received and seated in Such recesses. TTjS 
position of the balls 6 is clearly shown in Fig. 12. 
The diarieter of each of the locking balls 6 is the 
same, and is such that when these balls are in 
positions seated in camming recesses , they 
have a loose bearing engagement at their Outer 
sides with the inner surface 2a of the hub-form 
ing sleeve 24 of lock plate 23. This inner Surface 
23a is concentric with the external surface of the 
clutch sleeve G, 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-forning 
flange 34, for rotation of the outer knob Unit O 
in either direction to rotate the spindle it to re 
tract atch bolt B. 
When the clutch sleeve T0 is moved axially of 

spindle is from its position with the locking 
balls received in the camming recesses it, the 
locking balls will be cammed or forced by the 
camming recesses radially outwardly through the 
ball receiving bores 75 in the insert sleeve 60. 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 is moved out 
wardly on spindle by depression of button 
member ?ig to thus declutch and disconnect the 
knob unit O from the spindle . In the exam 
ple embodiments here disclosed, T. provide ball 
receiving, locking recesses 8 in the hub form 
ing flange 24 of the locking plate 20. These re 
ceSSes 3 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 . For instance, such re 
cesses may be formed by outwardly bent or 
pressed channel portions 8a on the fange. 

In normal position of the door lock mecha 
Inism, the lockiing recesses 8 are located oppo 
Site and in position for receiving thereinto the 
locking balls S, respectively. Thus, when clutch 
sleeve it is moved outwardly on spindle to 
JOSition declutching or disconnecting outer knob 
unit O from the spindle, the balls 76 are cammed 
radially outwardly into the locking recesses 8 
and are constrained against displacement radi 
ally inwardly therefrom by the Outer surface of 
the clutch sleeve ). The diameters of the lock 
ing balls is relative to the internal diameter of 
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fiange 24 and the external diameter of clutch 
sleeve 9 is such that with clutch sleeve displaced 
to position with the balls 6 canned into the 
Jocking recesses 78, the balls will have rolling 
bearing engagement at their inner Sides With 
the external surface of clutch sleeve í C. UPOla 
movement of the clutch sleeve O in Wardly on 
spindle e by the push rod 50 to the normai pro 
jected position of the push rod and button mem 
ber 40, the outer knob unit O is again clutched 
to spindle G and the locking balls 5 are lined up 
With camming recesses , so that outer kno) 
unit O may then be rotated to rotate Spindle 0. 

In the example embodiment of FigS. 1 to 3, a 
spring catch lineans is provided for automatically 
engaging and releasably retaining the push rod 

in its position outwardly projected by depres 
sion of button member 49. Such Spring catch 
means in this example, takes the form of a pair 
of spring arras 80 which are suitably mounted 
and located in insert sleeve 60 of the outer knob 
unit O in positions spaced apart in generally par 
allel relation and being extended rearwardly to 
the cuter end of spindle and the adjacent free 
end of push rod 5. The inner ends of arms 80 
are bent inwardly toward each other to provide 
tine converging, inclined spring fingers 8. These 
spring fingers are located at the opposite Sides 
of the axis of push rod 5 with the outer end 
of the push rod adapted to be engaged thereWith. 
The Outer end of push rod 5 is formed flattened 
at 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 83d. In normal 
projected position of button member 3 with the 
push rod 5 in its retracted position clutching 
outer door knob unit O to spindle 3, the arrow 
head 83 forming the Outer end of the push 'Od 
is positioned between the converging spring fin 
gers 8 of arms 8. With the inclined opposite Side 
edges of head 8S engaged with the adjacent in 
cined sides of the converging Spring finger's 8t, 
as Will be clear by reference to Fig. 3. When, 
however, button member 40 is depressed and push 
rod 5 is projected outwardly to declutch the 
Spindle from Outer knob Unit O and lock the 
latter unit against rotation, the arrow-head 83 
is forced outwardly between spring fingers 8 , 
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 6 and head 83 is shown in dotted lines in 
Fig. 3. When the arrow-head 83 of push rod 5) is 
thus engaged by the Spring fingers 8, the push 
rod is constrained and held in Such position 
against retraction under the action of the bias 
ing springs 45 and 55. 

Push rod 59 is released automatically from 
position engaged by spring fingers 3, by either 
rotation of the inner knob unit relative to the 
Spring fingers, or by rotation of the spring fin 
gerS relative to the pUISh rod and its arrowy-head 
83. For exainple, when inner knob init I is ro 
tated, the Spindle í B and push rod 50 will be 
likewise rotated and such rotation will turn the 
arrow head 83 through approximately 90° to 
thereby turn the shoulders 83a, thereof out of 
eagagement with the ends of the spring fingers 
8, such Spring finger ends then engaging against 
the flat sides 82 of head 83. As soon as push 
rod 59 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 its posi 
tion unlocking outer knob unit O and clutching 
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that unit to the spindle C. In the same manner 
Olsh rod 5 is released automatically from the 
Spring fingers g ey rotation of arms 80 to posi 
tion the fingers at the flat sides 82 of the pushrod 
ar:'OW-head 33. 
The Outer knob unit, O nounts therein a key 

operated cylinder lock of the pin tumbler type 
for effecting rotatic; of spindle to retract, the 
iatch belt, 3 when the Quter knob unit has been 
iatened or dogged against rotation by depression 
of the Litton ember 8 in the inner knob unit 
at the inside of the door. This cylinder lock 

crabodies various features of any 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 cylinder lock of the 
aremovable plug type. This cylinder lock in the 
for in thereof disclosed harein, as adapted to the 
exarkaple embodiments of door lock units of the 
invention, comprises basically a cylinder body 
13 having a driver pin case it extended lon 
gitudinally therealong outwardly from one side 
thereof, and a cylinder plug P which is rotatably 
inolunted in the body 38 and which is provided 
with the usual keyway or slot K opening through 
One side of the plug for receiving therein an op 
erative key. 

Referring to Figs. 2 and 17, the cylinder body 
19 is of tubular form providing a circular bore 
or Opening 32 extending axially therethrough 
and Opening through the opposite ends of the 
body. The cylinder body 3 is provided with 
a Series of Spaced bores 32 therethrough along 
the under side of an opening into driver case 
iif for reciprocal projection therethrough of the 
usual Spring loaded driver pins ges reciprocally 
mounted in the driver case. Diametrically oppo 
site driver case (, , the cylinder body is pro 
vided with a rib formation 35 extending longi 
tlidinelly therealong and projected outwardly 
therefrom to form at the inner side thereof a 
groove 88 Opening at its opposite ends through 
the ends of the cylinder body and being provided 
With Spaced bores et therethrough actually 
aligned with the bores 3 at the driver case side 
of the cylinder body. This groove E6 is open 
at the inner side thereof throughout its length 
into the bore 32 of the cylinder body. The cyl 
inder body 83 is mounted in assembled position 
within the outer knob unit, O by securing the 
inner end of the body to the outer end of the 
insert sleeve St. in this example, insert, sleeve 
68 is formed with dia.netirically opposite recesses 
Ol' Slots in therethrough (see Fig. 2) which re 
ceive therein the inner end portions of driver 
c? se ! and rib i 25, respectively, of the cylinder 
body. The forward end portion of insert, sleeve 
8 is formed with an internal diaryheter to snugly 
receive therein the rear, externally cylindrical 
end portion of the cylinder body . The cyl-. 
inder body is thus rigidly hed in assembled posi 
tion in knob unit O with the body being disposed 
and enclosed within knob cap 32 and the forward 
open end of the body being located adjacent, the 
inner side of and axially aligned with the open 
ing 2c, in the Cap. 

In accordance with a feature of the invention, 
the cylinder plug P is assembled with and is 
adapted to rotate an actuator sleeve i , by 
which rotation of the cylinder plug by a key in 
Serted therein will effect, latch bolt retracting ro 
tation cg the spindle 3. This actuator sleeve 9 
in the exaiyaple embodi{Yet, is formed as a cylin 
drical, tubular eneriber having a longitudinai 
slot through one side thereof and being ex 
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tended to and opening through opposite ends of 
the sleeve. The actuator sleeve has an ex 
ternal diameter to be rotatably received and 
journaled in bore 32 of cylinder body . In 
mounted position of the actuator sleeve in 
cylinder body í00, the sleeve extends completely 
through bore 62 with its forward eind at the 
forward or outer end of the cylinder body but 
With its inner end portion projected a distance 
in Wardly into the insert sleeve SE beyond the 
inner end of the cylinder body 98. At its inner 
end actuator sleeve is is provided with a pair of 
rearwardly extended teeth 2 positioned at op 
posite sides of slot if in diametrically opposite 
locations On the sleeve. The Spindle 3 is pro 
vided at the outer end thereof with a head A 
which is suitably fixed thereto, and which is pro 
vided with an axial bore or opening 5C, through 
Which the push rod 59 extends. For attachment 
to the spindle 9, the lead A may be provided 
With the slots 4d to receive therein the tongues 
i Ab formed on the end of the spindle (see Fig. 
17). This head 8 is provided with a pair of 
forwardly extended teeth 5 located at diamet 
rically opposite positions on the head. The ac 
tuator sleeve is extends inwardly into insert, 
sleeve 6 a distance to locate the teeth 2 thereof 
in positions for engaging upon rotation of the 
sleeve, the forwardly extended teeth 5 of 
spindle head 4, as will be clear by reference to 
Fig. 11 in connection with Figs. 2, 3 and 17. In 
normal position, the pairs of teeth 3 and 
are approximately 90° apart, so that upon rota 
tion of the actuator Sleeve through the re 
guired number of degrees, the teeth 2 thereof 
will engage the teeth 5 of spindle head 3, 
and upon further rotation of sleeve in the 
Same direction the Spindle Will be robated 
thereoy. 
The cylinder plug F is formed at the forward 

end thereof with a radially extended fiage 25 
therearound for engagement against the forward 
end edge of the actuator sleeve , when the 
plug P is mounted in assembled position in the 
sleeve. The key slot K open thirough the for 
Ward flanged end of plug F in the usual in anner 
faihiliar in this art. Along one side disposed 
longitudinally thereof from the end fiange í?? 
to the inner end of the pug EP there is formed 
a rib portion 2 having a width to be slidably 
received in the longitudinal slot, of the ac 
tuator Sleeve ). The oute face or Surface 
2d of the rib portion 2 is formed on a radius 

transversely thereof, such that surface 20, with 
the plug mounted in the actuator sleeve , lies 
in the plane and forms a continuation of the 
cylindrica. Outer surface of the seeve. A Serie 
of spaced bores 22 are forried in and along the 
rib portion 2, which bores open at their outer 
ends through the outer surface of such rijo por 
tion and at their inner ends open into and along 
the key slot K. These bores 22 are so located 
and spaced as to be a Sially aligned with the 
bores S3 which open through body i? from the 
driver case í{}{. Bores í 32 are adapted to recip 
rocally mount, therein the tumbler pins 23 in 
the generally conventional nanner for this type 
of tumbler pin lock. 
The opposite longitudinal sides 3 b of it a 

are adapted to engage the adjacent, longitudiina 
side edges of the slot, in the actuator sleeve 
f), to thereby form the operative connection ba 
tweeth the plug and the sleeve for Ercitation of the 
latter by key rotation of the pilg. The cylinder 
plug P has a length greater than the length of 
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the cylinder body 98 and in mounted, assem 
bled position of the actuator sleeve () with the 
plug P therein, the plug extends a distance in 
wardly through the sleeve beyond the inner end 
of the cylinder body but terminating a distance 
spaced inwardly from the inner end of the sleeve. 
A fixed pin or lug 25 is formed fron, or as a 
separate member secured in and extends radially 
outwardly from the rib portion 21 of plug P in 
position to slidably engage against the inner end 
edge of the cylinder body i e in the aSSembled 
position of the actuator sleeve 9 and plug P in 
the cylinder body. The outer end of insert sleeve 
is formed of enlarged internal diameter to pro 
vide an annular space í 25a for receiving pin í 25. 
In 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 90. 
In the example hereof, the Spring catch means 

comprised by the spring al"In 83, is mounted On 
and is rotatable as a unit with the cylinder plug 
P. This is effected by providing a bore 35 through 
cylinder plug P between the inner end thereof 
and the in iner end of the cylinder body 0(), with 
the opposite sides of the plug being provided with 
longitudingly disposed grooves 86 extending 
across the opposite ends, respectively, of bore 85. 
Grooves 33 extend to and open through the inne)" 
end of the plug. Each of the Spring arms 80 has 
the end thereof opposite the spring finger 8 bent 
laterally to provide a mounting leg 37. The spring 
arins 8 are mounted on and Secured to the plug 
P by seating the arms in the grooves 86 with the 
mounting legs 35 thereof being extended into 
the bore 85 and with the spring fingers 8 of the 
arms in positions projected rearwardly or in 
wardly from the plug. When the plug P is in 
mounted, assembled position in the actuator 
sleeve 3, the spring arms 38 are secured and 
maintained in proper assembled position against 
displacement, so as to be rotatable with the plug 
as a unit for functioning in the manner here 
inicefore described. 
With the door lock unit or set of the preferred 

embodinent of Figs. i to 3, in installed and 
iRmountaed position on a dioor ID, When buttOn mem 
ber 40 in the inner knob unit I is in projected po 
sition, the push rod Si3 is in retracted position 
with the clutch sleeve 3 engaged with the insert 
sleeve S0 of the outer knob unit O and with the 
arrow-head &S of push rod 33 in inactive position 
disengaged from the spring catch arms 83. Under 
such conditions the latch boit retracting Spindle 

is rotatable by either the inner knob unit I 
or the outer kncb unit (O for latch bolt retrac 
tion, so that the door ID inay be opened from 
either 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 cylinder lock in the 
outer knob unit, the button member 6 is de 
pressed in the inner knob unit I. This depression 
projects push rod 5 outwardly to move clutch 
sleeve 3 to position disconnecting or declutch 
ing outer knob unit C from Spindle 8, and at the 
same time effects displacement of the locking 
balls G into locking engagement in the lock plate 
2 to thereby lock outer knob unit O. against ro 
tation. The projection of push rod 59 to such 
position engages the arrow-head 83 thereof in 
locking relation with spring arms 80, So that the 
push rod and button member 46 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 from the outside 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 K of the lock cylinder 
plug P will set the tumbler pins 23 and driver 
pins 34 in the usual manner for rotation of plug 
P in the lock. Rotation of cylinder plug Pro 
tates actuator sleeve so that the teeth 2 
thereof engage the teeth 5 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 49 is depressed with the outer 
knob unit latched or dogged against rotation, the 
door D may be opened by latch bolt retracting 
rotation of the inner knob unit I. Rotation of 
the inner knob unit will rotate push rod 50 with 
spindle 0 and turn the arrow-head 83 into posi 
tion released from Spring arms 36, whereupon 
the push rod and button member 3 will Snap 
back to normal position. Similarly, upon key 
operation of the cylinder plug P, the arrow-head 
83 of push rod 59 will be released from the Spring 
arms 80 by rotation of those arms with the actu 
ator sleeve G 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 3 
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 6 over the shoulder 45d of the 
bayonet-forming slot 45 of button mounting 
sleeve 4. When it is desired to restore the mech 
anism to automatic releasing functioning, the 
button member 49 may be turned to the normal 
position with the lug 46 lined up with the longi 
tudinal slot 43b of sleeve 4 f. 

In Fig. 4 of the drawings I have shown a mod 
ified form of the example embodiment of Figs. 
i to 3, in which the provision for releasably lock 
ing the push button member 49 and push rod 59 
against automatic release from spring catch arms 
8, is eliminated. In this example, this has been 
effected by eliminating from the button member 
mounting sleeve 4 ?, the bayonet slot 45 for en 
gagement by lug 46 of tube 53 of the inner knob 
unit I. If desired, the longitudinal slot 43b to 
gether with the lug 43 may be retained for main 
taining button member 40 and sleeve against 
rotation as the button and sleeve are reciprocated 
between projected and depressed positions. In 
this form of the invention, therefor, the push rod 
50 and button member 4) 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 is rotated to rotate the 
Spindle í 0 or the catch arms 30 are rotated by 
key operated rotation of the cylinder plug P of 
the cylinder lock mounted in the outer knob 
unit O. 
In another modified form of the invention, as 

shown in Fig. 5, I have provided a form of push 
rod 50' which eliminates the arrow head 83 of 
the push rod 50. The push rod 50' has the inner 
end length 83' thereof formed of substantially 
Constant external diameter therealong. In this 
modified form the Springs 80 of the form of Figs. 
1 through 3 may, if desired, be eliminated, as 
shown by Fig. 5. By utilizing such push rod 50', 
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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 
4. With the lug 46 in tube 53 of the inner knob 
unit I, or Some equivalent arrangement, is in 
cluded for releasably locking the button in de 
pressed, push rod projected position, by manual 
turning of the button. In operation, when it is 
desired to lock cr dog the outer knob unit O. 
in its locked position, declutched fron spindle 
8, the button member 40 is depressed and then 

rotated a quarter turn to locked position. After 
depression of button 49, the outer knob unit O 
will remain locked under all conditions of opera 
tion of the Spindle by either inner knob or 
lock rotation, until the button member 4 is 
manually turned back to unlocked position for 
projection by the combined action of springs 35' 
and 55. Projection of button member 40 re 
tracts push rCd 53' and thereby unlocks outer 
knob unit C and again clutches that unit to 
Spindle f for latch bolt retraction by rotation of 
the Outer is nob unit. This modified form of Fig. 5 
provides for functioning of the door lock unit in 
a Inanner 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 en 
bodiment of Figs. 1 to 3. 

Removable cylinder plug 
An important feature of the invention resides 

in the design construction and arrangement of 
the Cylinder lock unit and its cylinder plug P 
and actuator sleeve G, and in the combination 
of Such unit and its components with certain of 
the components of the door lock unit or set, to 
perimit of the efficient removal and replacements 
of the cylinder plug P. 
In Enouinted and assembled position in the 

door lock 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 a maximum range substantially 
less than 180°, so that the cylinder plug cannot 
be rotated through a complete half turn of 180° 
to thereby align pin 25 with the inner end of 
the longitudinal slot GS formed by the rib por 
tion 85 of the cylinder body ie 3. This limita 
tion of the angular range through which cylin 
der plug P may be rotated, is due to the engage 
ment of teeth 2 of actuator sleeve with 
the teeth 5 of head 4 on spindle iO, 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 cylinder body fo 
and the Outer knob unit O, without the use of 
Special keys or inplements, Special or otherwise, 
and in Such a manner that neither the tumbler 
pins 23 in the plug, nor the driver pins 04 in 
the driver case f, will be displaced inadvertent 
ly from their receiving bores. 
In order to remove the cylinder plug P from 

the cylinder body C0 and the outer door knob 
unit C, the inside knob I is first removed by un 
Screwing it completely from spindle 0. The 
plate Securing screws f2 are then unthreaded 
from lugs 23 on arms 2 of locking plate 20 to 
detach back plate and lock plate 29. The 
outside knob unit O is then drawn outwardly 
from the door D to remove therewith as a unit 

() 

s 

20 

2. 

3. 

33 

40 

50 

55 

60 

65 

70 

75 

13 
the spindle , lock plate 29 and the associated 
mechanism. The outside knob unit O with itS 
attached mechanisin is then held in an upside 
down position with the marker A Which is pro 
vided on shank 6, as shown in Fig. 1, in Visible 
pCsition at the upper Side of the Shank. The 
locking plate 29 is then lined-lip So that the ball 
receiving recesses 3 thereof will be in positions 
in a plaine inidway between the vertical and the 
horizontal, to permit the locking balls 6 to enter 
the receSSeS. 
With the Outer knob unit. O held in the fore 

going position, the push rod 50 is then depressed 
by pressing upon the outer, free end thereof, and 
While the push 1Ud is hus depressed, the Spindde 

is twisted o' ratated in either direction to 
thereby release tha clutch sleeve 9 with result 
ing release of this sleeve for rotation. A key for 
the cylinder lock unit nay then be inserted in 
normal position in the i.ey slot E of plug P to 
set the tumbler pins 23 and driver pins 64 to 
unlock and release the cylinder plug for rotation 
in the cylinder body 6. 
The key is then turned to rotate cylinder plug 

P and its actuator sleeve through 180°, until 
plug pin 2S is lined-up with the slot 6 in cylin 
der body i G9 at the inner end of that Slot. Dur 
ing such rotation it is of importance to note that 
the actuator sleeve is rotated to position 
the closed side wall thereof over and a CrOSS the 
driver pin bores 33 which open into paSSage 2 
of the cylinder body, So that the actuator Sleeve 
is then functions as a guard or retainer to pre 

went displacement of these spring loaded pins. 
During the rotation of the cylinder plug P, the 
tumbler pins 23 of the rib portion 2 f of the 
plug which is received in Slot of actuator 
sleeve (), are cloS8d against tuinbler pin dis 
placeinent by the side wall of body i (G. in Order 
to prevent displacement of the tumbler pins 23 
from their bores into the groove 3 of cylin 
der body i89 When the cylinder plug P is rotated 
through its half turn with rib portion 2 lined 
up with and along slot 6, have provided a 
removable wedge strip W within slot 6 to com 
pletely occupy that slot from end to end thereof 
with the inner surface defining bore i32 at Op 
posite sides of the groove 66. Thus, when the 
cylinder plug P has been rotated through the 
half-turn from normali position to position with 
pin 25 lined up with groove 86, the tumbler 
pins 23 are retained against displacement by 
the Wedge strip W. From this position, the 
cylinder plug may then be drawn outWardly 
with pin 25 sliding through groove i 6, the 
wedge strip W being of course located on the 
upper side of the plug and being Withdrawn 
therewith and being heid by the fingers in posi 
tion over the tumbler pin bores until the plug 
is completely reinOVed. 
In the present example, in order to insure 

against the inadverteint. Withdrawal Cf the Sleeve 
| í5 from tihe cylinder body when the cylinder 
plug P is withdrawn, Y have provided the sleeve 
with a small projection a for arresting en 
gagement With the real or inner edge portion of 
the cylinder body which Sull'Ounds the bore 
theretirough. This projection i 30, is ShOWin in 
FigS. 2 and 17, and is located. On the slaeve inter 
mediate the inner end of the sleeve and the inner 
end of the cylinder body when the sleeve is in 
a SSembled, cylinder plug receiving position in the 
cylinder body. In Such assembled position the 
projection í í f}a is located at the under side of 
the sleeve Spaced a distance inwardly from the 



2,662,887 
9 

inner or rear end of the cylinder body. When 
the cylinder plug P and sleeve if 0 are rotated to 
position with the pin 25 in line with groove 96, 
the sleeve projection is rotated to position to 
engage the inner edge portion of the cylinder 
body in the event that the sleeve should be with 
drawn with the plug, so as to insure against Con 
plete withdrawal of the sleeve from the cylinder 
body. In the initial assembly of the lock unit 
the sleeve G may be inserted into position fron 
the outer end of the cylinder body through the 
bore 32 by aligning the projection (d. With the 
body groove 6, then after the projection is clear 
of the groove at the inner end of the body, rotat 
ing the sleeve to its proper assembled position 
with the slot uppermost and the projection 
then in position to engage the cylinder body 
and prevent inadvertent withdrawal of the sleeve. 
After cylinder plug F has been reloaded with 

the desired combination of tumbler pins, the 
reloaded plug may be readily replaced in the 
cylinder body 3 by placing a Wedge Strip W 
over the tumbler pin bores and inserting the piug 
and wedge into the cylinder body with the Wedge 
and pin 25 Siding through and along groove 96 
of the cylinder body. After the plug P is in fully 
inserted position it inay be then rotated through 
180° to its normal position of assembly with pin 
25 engaged against the inner edge portion of 
the cylinder body 8. The key may then be 
removed and Spindle i turned in the proper di 
rection to engage the clutch sleeve 75) with the 
Spindle. The spindle E may then be inserted 
through door Opening 2 and through the latch 
bolt unit L in the usual nanner of assembly. The 
fastening Screws 2 may then be inserted to posi 
tion and screwed up to clamp plates í and 20 
in position against the dicor, after which the inner 
knob unit is Screwed Cnto the inner end of the 
Spindie to complete the reasserably and renaount 
ing of the lock unit Cin the door. 
No claim is rade herein to the cylinder lock 

unit per se as Such unit and the arrangement and 
construction thereof are claimed in my pending 
application Serial So. 259,565, filed December 3, 
1951, as a division of this present application. 
The design and construction of the cylinder 

lock unit comprised by body 20, actuator sleeve 
8, 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 
eample 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 locks 
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 illustrated and described, 
except as may be required 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 

tetracting 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 nove 
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20 
ment in either direction axially thereof; a clutch 
rinember on said outer knob for clutching en 
gagement by said clutch sleeve in one position 
thereof and for disengagement therefron 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 Inenber; and Said push rod 
being operatively connected to said clutch sieeve 
for moving said sleeve under the control of said 
push button in ember to and fron 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 
clutch operable to positions to connect said outer 
knob with or disconnect Said knob from said 
Spindle; a nanually operable nember mounted 
in Said inner knob and being operatively con 
nected with said clutch for selectively operating 
the clutch to outer knob connecting or discon 
necting positions; biasing means continuously 
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 
Said spindle member. 

3. In a door lock, in combination; a latch bolt 
retracting Spindle; an inner knob mounted 
thereCn; an outer knob mounted on said spindle 
for rotation independently thereof; a clutch 
sleeve Slidably mounted on said spindle within 
Sad outer knob; a clutch member on said outer 
knob adapted to be engaged and disengaged by 
Said clutch Sleeve to connect and disconnect said 
Outer knob from said spindle; manually operable 
imeans Cn Said inner knob operatively connected 
With said clutch sleeve; biasing means connected 
with said manually operable means and being 
adapted to continuously bias said member to 
position. With said clutch 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 operable means upOn rota 
tion in either direction of said latch bolt retract 
ing Spinrile. 

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 saidlock 
ing members in locking position to maintain said 
Outer knob against rotation. 

5. 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 and into Said outer knob 
axially thereof; a sleeve member mounted on said 
Spindle Within Said Outer knob for reciprocation 
on said spindle; locking members mounted in said 
Outer 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 clutch 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 inner knob; a push rod connect 
ing said push button with said clutch sleeve; 
means adapted to continuously bias said push 
button to position with said clutch 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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a clutch member mounted in said outer knob 
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 75 
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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 and 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 

5 ball members OutWardly through said knob sleeve 
bores to locking engagement in said lock plate 
hub recesses, respectively, when in One position. 
On Said Spindle 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 reciprocation of said sleeve 
member to connect and disconnect said outer 
knob and Spindle. 

9. In the combination as defined in claim 8, 
manually operable means mounted on said in 
ner knob 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 knoo, 
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 combination; a ro 
tary Spindle; an inner knob mounted on said 
Spindle; a fixed lock plate having a bore tiherse 
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 sleeve 
and being adapted to be moved inwardly into 
clutching engagement with said insert sleeve to 
connect Said outer knob to said spindle and being 
movable outwardly on said spindle to position 
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disengaged from said insert sleeve to disconnect 
said kiloo from Said i spindle; saidi outer ikinoko 
insert, sleeve being formed with bores disposed 
radially therethrough opening º at their inser 
ends into said sleeve opposite said clutch sleeve 
and at their outer ends opening into said lock 
plate-bore; ball meinbers mounted in said sleeve 
bores for movements freely axially therethrough; 
said clutch sleeve being formed with camming 
Surfaces adapted to engage and cain said ball 
metabers OutWardly to positions in locking en 
gageinent in Said lock plate recesses. When said 
clutch sleeve is moved inwardly to position dis 
engaged from said outer knob insert sleeve; said 
clutch sleeeve being also formed for receiving 
Said ball members in positions noved invardly 
through said bores out of engagement with said 
lock plate recesses when said clutch sleeve is 
noved OutWardly to position engaged With said 
insert sleeve; and manually operable aeans coin 
nected with said clutch sleeve for selectively 
moving said sleeve between positions engaged 
With and disengaged from Said outer knoa in 
sert sleeve. ... " 

1 - 12. In a door lock unit, in combination; a latch 
bolt retracting, rotary spindle; an inner knob 
Inoullinted on Said Spindile: an outer knoo nou Inted 
for rotation; said spindle being extended as:ially 
into said outer knob and being adapted to be 'o- 
tated independently thereof; a clutch operable 
to position engaging Said outei knob. With Said 
Spindle and to position disengaging said Spindle 
from said outer knob; means operatively asso 
ciated with said clutch and being adapted to be 
actuated thereby to lock said outer knob against : 
rotation when said clutch is in position disen 
gaging said knob from said spindle and to un 
lock and release said knob When Said clutch is 
in position connecting said knob with the spindle; 
a. Inhalnually operable push button mounted in Said 
inner knob; a push rod extended fron Said push 
button to and being. operatively connected with 
Said clutch 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 by 
key rotation of said cylinder plug when said outer 
knob is locked against rotation by Said clutch 
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 mountad in said lock plate; 
said spindle being extended axially into said 
outer knob; a clutch member 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 thereby to 
lock said outer knob to said lock plate when Said 
clutch ninenber is disconnected from the kno) and 
to release said knob from said lock plate Wien 
said clutch member is engaged With the knob; a 
lock unit mounted in said outer knob and includ 
ing a key rotatable cylindel' 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. 
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14. In a door lock unit, in combination; a latch 75 
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bolt" retracting, rotary spindle; an inner knob 
mounted on said spindle; a fixed lock plate hav 
ing a bore therethrough of greater diameter than 
said spindle, said spindle being extended axially 
through said lock plate; an outer knob includ 
ing an insert sleeve disposed axially thereof and 
being rotatably mounted in and extended through 
said latch plate bore between and concentric 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 clutch 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 rotation of 
Said plug. - - 

15. In a door lock unit, in combination; a latch 
bolt retracting, rotary spindle; an inner knob 
mounted On Said Spindle; a 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 
ially thereof; a lock unit mounted in said outer 
knob and including 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 direction 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 being adapted for rotation inde 



2,662.887 
25 - 

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 oliter 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 cylinder 
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 cylinder 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; : 
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 cylinder 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 
spindletooth members for rotation of said spindle. 

18. In a door lock unit, in combination; a 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 Iro 
tation independently of said knob; a clutch 
member movably imounted 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 
ciprocally 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 outer knob; Said clutch member 
being connected with said push rod and being 
adapted to be moved thereby to and from posi 
tions engaged and disengaged with said outer 
knob; a push button reciprocally mounted in Said 

0. 

20 

5 5 

60 

65 

26 
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 cylinder 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 therefron 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 
frcin said outer knob. 

20. In the combination as defined in claim 18; 
biasing means adapted to continuously bias the 
push button and push rod into position with said 
clutch member engaged with said outer knob; 
and a Spring catch mounted in said outer knob 
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 claim 18; 
a 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 into 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 l'O- 
tary spindle provided with external threading 
thereon and having an axial bore therethrough: 
a hollow knob unit threaded onto Said Spindle; 
a push rod reciprocally mounted in Said Spindle 
bore and being extended into said knob 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 holl 
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 being 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 member 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 
release said balls for inward movement to posi 
tions disengaged from said lock plate recesses to 
release said knob for rotation; and said canning 
member in the position thereof releasing Said 
ball members to release said knob for rotation 
being adapted to engage and connect Said insert 
sleeve with said spindle for rotation of Said Spin 
dle by said knob. 

26. In the combination as defined in claim 25, 
manually operable means for reciprocating Said 
camming sleeve member selectively to either a 
position camming or a position releasing Said 
ball inenberS. - 

27. In the cornbination as defined in claim 25, 
manually operable means for selectively re 
ciprocating said camming sleeve member; biasing 
means adapted to continuously bias said can 
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 
ninent with said lock plate. 

28. In combination, in a door latch unië; 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 
being extended axially into said insert sleeve of 
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said knob for rotation independently thereof; a 
canning 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 
ning 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 carn 
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 connect 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 
recesses. ?? 

29. In a door lock unit, in combination; a latch 
bolt retracting, rotary spindle; an inner knob 
mounted on said spindle for rotating the spindle; 
an outer knob rotatably mounted independently 
of but 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 
rinenber to lock. Said outer knob against rotation 
in one position of said clutch sleeve and being 
Operable to position disengaged from said 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 p?Si 
tion disengaged from said outer knob. 

GOTTHARD HAGSTROM. 
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