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(57) Abréegée/Abstract:

A door- or window sash which Is pivotable relative to a door- or window frame between open and closed positions can be
releasably affixed to the frame In the closed position In response to turning of a handle which can shift an elongated carrier relative
to the frame between two spaced-apart end positions. The carrier supports a series of longitudinally spaced-apart projections each
of which fully engages a complementary retainer on the sash during different stages of movement of the handle from one end
position to the other end position. The arrangement may be such that the projection nearest to the handle Is first to engage the
complementary retainer on the sash, that the projection which Is adjacent the nearest projection Is next to engage the
corresponding retainer, and so on. A safety device can be provided to releasably lock the carrier in the other end position.
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A door- or window sash which is pivotable
relative to a door~- or window frame between open and closed
positions can be releasably affixed to the frame in the
closed position in response to turning of a handle which
can shift an elongated carrier relative to the frame
between two spaced-apart end positions. -The carrier

supports a series of longitudinally spaced-apart
projections each of which fully engages a complementary
ratainer on the sash during different stages of movement of
the handle from one end position to the other end position.
The arrangement may be such that the projection nearest to
the handle is first to engage the complementary retainer on
the sash, that the projection which is adjacent the nearest
projection is next to engage the corresponding retainer,
and so on. A safety device can be provided to releasably
lock the carrier in the other end position.
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BACKGROUND OF THE INVENTION

The 1invention relates to improvements in
mechanisms which can be used to releasably lock a mobile
first component in a predetermined position relative to a
second component. More particularly, the invention relates
to 1mprovements in mechanisms which can be utilized with

advantage to releasably lock pivotable and/or otherwise

movable sashes 1n door- or window frames.
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It is known to provide a door or a window with a
mechanism which serves to releasably 1lock a mobile
component (such as the sash of a casement window or the
sash of a door and hereinafter called sash) to a second
component (e.g., to a door frame or a window frame and
hereinafter called frame) by manipulating a knob, a lever
or another suitable handle in order to engage one oOr more
female or male (first) locking elements on the sash with
one or more male or female (second) locking elements on the
frame. The handle can be provided on the sash and the
first locking elements are then displaced by the handle
when the sash assumes a closed position in which the second
locking elements (on or in the frame) are supposed to be
ready for engagement by the first locking elements. Such
mechanisms operate gquite satisfactorily 1f the sash carries
a single first locking element which can engage a single
second locking element on or in the frame. However, the
situation is quite different if the sash carries a number
of spaced apart first locking elements each of which is to
engage a discrete second locking element, for example, when
the sash 1s to be locked to its frame at a large number of
locations spaced apart from each other along the entire
periphery, or along a large portion of the periphery, of
the sash. In such instances, the sash can include one or
more elongated motion receiving parts, e.g., in the form of
bars, which are coupled to the handle and carry a large

number of pins or otherwise configurated (first) 1locking
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elements each of which must ultimately engage a discrete
second locking element on the frame. For example, the
first locking elements can constitute pins or analogous
followers which are to engage discrete ramps, cams Or like
parts on the frame in response to actuation of the handle
while the sash is maintained in a closed position. When
the manipulation of the handle 1in a direction toward
locking of the sash to the frame (while the sash 1is |
maintained in the closed position) is completed, each first
locking element forms with the complementary second locking
element a discrete 1lock which fixedly secures the

corresponding portion of the sash to the adjoining portion
of the frame. It is immaterial whether the handle and the

motion receiving part(s) are mounted on the sash or on the
frame.

The motion receiving elements can include bars or
strips which are reciprocably mounted in grooves provided
therefor in the sash or in the frame; this ensures' that
the distance between the handle and that first locking
alement which is remotest from the handle is a multiple of
the distance of the handle from the nearest first locking
element. The second locking elements are or can be mounted

on or in the frame in such a way that the distance between
the handle and the second locking element nearest to the

handle is half the distance of the next second locking
element and so forth. When the handle is manipulated to
lock the sash to the frame, all of the first locking
elements are supposed to simultaneously engage the
respective second locking elements, However, this is
possible only 1if each first locking element is properly
positioned relative to the respective second locking
element when the movement (e.g., pivoting) of the sash to
the closed position (relative to the frame) is completed.
Such situation is not likely to arise if the sash carries
a substantial number of first locking elements and if the
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frame carries an equally large number of second locking
elements. The reason is that the frame and/or the sash is
likely to undergo at least some deformation for any one of
a number of different reasons, e.g., due to thermally
induced expansion or contraction, due to excessive

stressing and resulting deformation and/or for other
reasons.

If at least one of the first locking elements
does not accurately register with the associated second
locking element, the entire mechanism becomes inoperative
because the handle cannot be moved away from a
predetermined first position which it must assume in order
to permit pivoting and/or other movements of the gsash to or
from the closed position. Furthermore, if a first locking
element is caused to assume an improper position relative
to the adjacent second locking element in response to
movement of the handle and of the motion receiving element
or elements toward locking position, the mechanism is
1ikely to break, to cause a pronounced deformation of one
or more of its parts, or to develop a substantial clearance

between two or more neighboring portions of the sash and
frame.

The likelihood of improper positioning of first
locking elements relative to the adjacent second locking

elements is especially pronounced if the door or window
embodying the sash and the frame therefor is relatively
large so that at least some of the first and second locking
elements are located at a considerable distance from the
handle. Thus, one or more first locking elements which are
nearest to the handle are likely to be properly aligned
with the'corresponding second locking elements; however,
a third, fourth, etc. first locking element is much less
likely to be adequately aligned with the third, fourth,
etc. second locking element when the sash is held in the
closed position but is yet to be locked to the frame. This
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necessitates manual depression of selected portions of the
sash (namely the portions remote from the handle) to the

fully closed position or positions before the handle can be
manipulated in order to lock the sash to the frame. 1In the

absence of such undertaking (to move the entire sash to its

closing position), the operator is unable to manipulate the
handle and is 1likely to leave the sash unlocked or to
damage the sash, the frame and/or the locking mechanism.
If the entire sash does not assume its closed position at
the time the handle is manipulated in a sense to lock the
sash to the frame, one or more first locking elements are
bound to strike portions of the adjacent second locking
elements, the nonaligned first locking elements are bound
to prevent full movement of the handle to an end position
in which the sash is locked to the frame; or the nonaligned
first locking elements are free to move along the adjacent
second locking elements but not to positions which are
required to lock the corresponding portions of the sash and
frame to each other; or the mechanism including the handle,
the motion receiving element or elements and/or the first
and/or second locking elements is damaged or destroyed;
and/or certain first locking elements and the corresponding
second locking elements cooperate to widen the gap between
the sash and the frame when the movement of the handle to
a locking position is completed.

Manual depression of a single deformed portion of
a sash (in order to move such portion to the closed
position) is conceivable (i.e., possible) under certain
circumstances, namely when the manual depression is to be
carried out by a grown person and does not necessitate the
application of a substantial force such as is not expected

from a convalescent, a senior citizen and/or a lady.
However, even a very strong person cannot ensure that the

entire sash is moved to the closed position if two or more
spaced apart portions of the sash are to be depressed while
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the sash portion adjacent the handle is already maintained
in the closed position. In other words, it 1is then
necessary that the person attempting to close and lock the
sash seek assistance from at least one other person. This
is not only cumbersome but also impossible if another
person is not available to assist the operator of the door
or window embodying one or more frames and an equal number

of sashes.
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OBJECTS OF THE INVENTION

An object of the invention is to provide a
simple, compact and inexpensive mechanism which can
reliably lock a movable component to a second component,

for example, which can lock a pivotable and/or otherwise
movable sash to a door- or window frame.

Another object of the invention is to provide a

locking/unlocking mechanism which can be installed in

existing windows or doors as a superior substitute for
existing mechanisms. |

A further object of the invention is to provide
a novel and improved mechanism which can reliably lock a
plurality of spaced apart portions of a sash to adjoining

portions of a frame in a door, in a window or in a 1like
structure.

An additional object of the invention is to

provide a novel and improved combination of stationary and
movable locking elements for use in the above outlined
mechanism.

Still another object ‘of the invention is to
provide a mechanism which need not be manipulated by two or
more persons.

A further object of the invention is to provide
a mechanism which can be properly manipulated by a single
hand of an operator, i.e., by the hand which lis used to
manipulate the handle.

Another object of the invention is to provide a

mechanism which can be actuated with the exertion of a
small force.

An additional object of the invention 1is to

second 1locking elements can be readily moved into
engagement with each other or disengaged from one another
in response to the exertion of a relatively small force.

Still another object of the invention is to
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provide a window or a door which embodies a mechanism of

the above outlined character.

A further object'of the invention is to provide
a novel and improved method of locking a sash to, or
unlocking a sash from, a door- or window frame. '

Another object of the invention is to provide a
locking/unlocking mechanism which is assembled from a small
number of simple parts and wherein the number of
cooperating first and second locking elements can be
selected practically at will.

an additional object of the invention is to
provide a mechanism which can stand long periods of use.
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SUMMARY O ' ’

The invention resides in the provision of a
mechanism for separably connecting a first component (e.g.,
the frame of a casement window) with a second component
(e.g., the sash of a casement window) which is movable
relative to the first component between open and closed

positions (for example, the sash can be tilted between
closed and open positions about a substantially horizontal
axis or about a substantially vertical axis). The improved
mechanism comprises an elongated carrier (e.g., an
elongated strip or bar of metal, plastic or other suitable
material) which is provided on and is movable
longitudinally relative to one of the first and second
components (e.g., relative to the first component), and a
device (e.g., a device including a handle which is
actuatable, e.g., turnable or pivotable through an angle of
approximately 180°) for moving the carrier relative to the
one component between spaced-apart first and second end
pdsitions, at least in the closed position of the second
component. The carrier has a motion receiving portion
(e.g., in the form of a post or stud) which is engaged by
the moving device at least in the closed position of the
second component, and the mechanism further comprises a
first and a second locking assembly. The first locking
assembly includes a piurality of detent members including
first and second detent members which are provided on the

other component,'and the second locking assembly comprises
a plurality of detent elements jncluding first and second
detent elements provided on the carrier and respectively
disposed at a first and at a greater second distance from
the motion receiving portion of the carrier, at least in
the closed position of the second component. The first
detent element engages the first detent member to lock a
first portion of the second component to the first

component in the closed position of the second component in

10
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response to movement of the carrier in a direction from one

of the first and second end positions toward the other end
position, and the second detent element thereupon engages
the second detent member to thereby lock a second portion
of the second component to the first component in response
to further movement of the carrier in the aforementioned

direction, i.e., from the first end position toward the
second end position. '

The first component can include or constitute the
frame of a door or window, and the second component can
include or constitute a sash of a door or window. The
detent elements can include projections of the carrier and
the detent members can include retainers for the respective
projections. The one component is preferably provided with
suitable guide means for the carrier, and the projections
are spaced apart from each other in the aforementioned
direction;

The second locking assembly preferably comprises
at least three projections which are equidistant from each

other in the longitudinal direction of the elongated
carrier. Such carrier can be provided with sockets and
each projection of the second locking assembly can be
anchored in and then extends from one of the sockets.

The first locking assembly preferably comprises
at least three equidistant detent members, and the
projections are spaced apart from each other a first
distance which is less than a second distance between
neighboring detent members. The guide means can comprise
a'plurality'of1discrete;guides for spaced-apart portions of
the carrier, and each of these spaced-apart portions of the
carrier can include a socket for one of the projections.
The discrete guides have means for conf ining the respective
projections to movement along predetermined paths relative
to the guide means and for preventing movements of the
carrier and the projections relative to each other.

11
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In accordance with a presently - preferred
embodiment, the guide means comprises a ;plurality of
jidentical guides, the second locking assembly comprises a
plurality of identical projections, and the first locking
assembly comprises a plurality of identical retainers. The
carrier and the guide means can constitute a preassembled
unit, and such mechanism can further comprise locating
means for temporarily securing the guides of the composite
(multiple-guide) guide means to the carrier. The locating

means can comprise spaced-apart pins in one of the parts
including the carrier and the guides and complementary
recesses in the other of these parts (i.e., in the guides
or in the carrier). The pins can be constructed and
mounted in such a way that they can be expelled from the
respective recesses in response to first actuation of the
moving device. Alternatively, the pins can be constructed
and mounted in such a way that they are automatically
sheared off by the carrier or by the guides in response to
first actuation of the moving device.

The mechanism further comprises means for
fastening the guides to the one component (e.g., to the
frame), and the locating means can include means for

prior to first actuation of the moving device.

The carrier can be provided with at least one
slot between two of the aforementioned projections, and the
moving device can be actuated to move the carrier through
a predetermined distance between the two spaced-apart end
positions. The slot has a length which at least matches
the predetermined distance. The mechanism also comprises
means for fastening the guide means to the one component,
and such fastening means can include a fastener axtending
through the at least one slot. The aforementioned locating

means can include means for temporarily securing the guide

12
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means to the carrier, and such securing means can include
a portion of the at least one slot.

The carrier can constitute a length of a
continuous elongated blank (e.g., an extrusion) having a
pattern of longitudinally spaced-apart sockets for portions
of the projections forming part of the second locking
assembly. The aforementioned length of the continuous
blank can further comprise a pattern of longitudinally
spaced-apart elongated slots and at least one hole. The
motion receiving portion of the carrier can be installed in
the at least one hole. Still further, the length of the
continuous blank can further conprise at least one
longitudinally extending slot having an enlarged portion,
and the mechanism can comprise the aforementioned locating

means serving to temporarily secure the guide means to the
carrier. The locating means can comprise a pin which is

provided on the guide means and extends into the enlarged
portion of the at least one slot. .

' The discrete guides of the composite (multiple-
guide) guide means surround spaced-apart portions of the
carrier and are affixed to the one component. Each guide
can comprise a plurality of separable sections which define
elongated channels serving to slidably receive portions of
the carrier for movement between the end positions. Each
guide can comprise a first elongated section which is
disposed between the one component and the carrier, and a
second elongated section which overlies a portion of the
carrier and is affixed to the first section, The two
sections of each discrete guide can be provided with
complementary male and female detents which engage each

other to prevent accidental separation of the first and
second sections from each other. one section of each

discrete guide can be provided with at least one male
centering member, and the other section of each pair then

comprises a complementary female centering member. The

13
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fastening means which secures the guides to the one .
component can comprise at least one fastener for each
guide, and each such fastener can extend through the
complementary male and female centering members of the
respective guide. '

The male and/or the female centering member can
be positioned in line with a discrete slot of the carrier,
and the fastening means can include fasteners which extend
through the centering members and the respective slots.

The projections of the second locking assembly
can extend through slots which are provided in the
respective guides, e.g., in one section of each guide. The
slots in the sections of the guides have a length which at
least matches the aforementioned predetermined distance,
i.e., the distance between the two end positions of the
carrier.

Each projection can include an enlarged end
portion (e.g., a head resembling a rivet head) which is
received in and is movable along an elongated recess oOr

depression of the respective guide. The recess Or
depression can be provided in one section of each guilde,
and the other section of each guide is then provided with
a slot for the shank or main portion of the raspective
rojection, this enables the projections to share the
movements of the carrier in that they move relative to the
respective guides. The length of each recess can at least
natch the distance between the end positions of the
carrier. Each projection can resemble a hat and then
includes an elongated cylindrical portion or shank which
extends through the respective slot.

In accordance with an additional feature of the
invention, the mechanism can further include means for
releasably securing the carrier in the other end position,
i.e., in a position such that the carrier cannot be
accidentally shifted to a position in which the second

14
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component can be moved relative to the first component.
The securing means can comprise at least one protuberance
which is provided on the carrier and a female securing
element which is provided on the other component and is
engaged by the at least one protuberance in response to
movement of the carrier at least close to the other end
position. The at least one protuberance can include an

enlarged head, and the female securing element can be
provided with a channel which receives the head 1in the

other end position of the carrier. The carrier can be
provided with a plurality of equidistant holes (e.g., in
the form of bores), and the at least one protuberance can
be anchored in one of such holes. The holes can be
distributed in such a way that they alternate with the

projections of the second locking assembly 1in the
longitudinal direction of the carrier.

The at least one protuberance can be directly
connected to the carrier; for example, such protuberance

can be riveted to the carrier.

Alternatively, the securing means can comprise
means for movably coupling the at least one protuberance to
the carrier, and such coupling means then comprises means

for confining the at least one protuberance to movements
between two end poeitions 1onqitudina11y of the carrier.

such coupling means can comprise an elongated link which is
rigid with the at least one protuberance, and means for
longitudinally movably connecting the link to the carrier.
The l1ink can be provided with at least one elongated slot,
and the connecting means can include at least one of the
projections forming part of the second locking assembly.
Such one projection extends into the at least one slot of

the link. A second guide means can be provided on the
carrier, and such second guide means includes means for

confining the 1link to movements longitudinally of the
carrier. For example, the second guide means can comprise

15
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a cover which 1s affixed to the guide means for the carrier
and defines with such guide means a channel which confines
the link to movements longitudinally of the carrier. The
mechanism then further comprises means for affixing the
cover to the gulde means for the carrier and for
simultaneously fastening the guide means for the carrier to
the one component. The affixing means can comprise threaded

fasteners.

The one projection can extend i1into the at least
one slot of the link with a predetermined clearance so that
the link and the one projection can perform i1dle strokes

relative to each other.

In accordance with a further feature of the present

invention, there is provided a locking mechanism for windows

or doors comprising: a moveable frame; a fixed frame that

selectively lockingly engages with said moveable frame; a

plurality of longitudinal guides each being fixedly attached
to said fixed frame at predetermined spaced apart positions,
each of said plurality of longitudinal guides includes a front
shell and a rear shell which mate together to form a housing;
a driving rod being longitudinally slidably received 1in said

P

housing of each of said plurality of longitudinal guides, said

driving rod having a plurality of sockets at uniform

predetermined spaced apart positions; a plurality of locking

P

prins, each of said locking pins being received in a

corresponding one of said sockets and being longitudinally

P
—

slidably received in saild housings of each of said plurality

of longitudinal guides; a plurality of locking detents being
fixedly attached to said moveable frame at predetermined
substantially constant spaced apart locations, each of said
locking detents having a locking element; means for

longitudinally moving saild driving rod between a first end

16
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position and a second end position such that in said first end
position each of said locking pins contacts and engages with
sald corresponding locking element and said moveable frame 1is

in locking engagement with said fixed frame, and i1n said

second end position each of said locking pins 1s spaced from
said corresponding locking element and said moveable frame 1is
in free disengagement with said fixed frame; means for
temporarily maintaining the longitudinal position of said
driving rod with respect to said plurality of longitudinal
guides, saild temporary position maintalning means includes a
stud connected to said longitudinal guides being disposed in a
widened portion of a slot 1n said driving rod; said driving
rod, said plurality of longitudinal guides and said plurality
of locking pins being preassembled into an integral unit, said
plurality of longitudinal guides having centering members to

e

receive fasteners such that said plurality of longitudinal

guides are fixedly attached to said fixed frame while
maintaining the desired predetermined spacing of said

longitudinal guides and said plurality of sockets.

The novel features which are considered as
characteristic of the invention are set forth in particular
in the appended claims. The improved mechanism itself,
however, both as to its construction and its mode of
operation, together with additional features and advantages
thereof, will be best understood upon perusal of the
following detailed description of certain presently
preferred specific embodiments with reference to the

accompanyling drawlngs.

1loa
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3RIEF DESCR1iP1 10N *) 4K DURAWLNU

FIG. la is a schematic front elevational view of
a portion of a mechanism which embodies one form of the
invention, the projections of the second locking assembly
being disengaged from the respective retainers of the first
locking assembly;
FIG. 1b is a similar schematic front elevational
view of the remaining portion of the mechanism;

FIG. 2 is an enlarged view of the device which is
used to move the carrier for the projections of the second
locking assembly relative to the corresponding retainers of
the first locking assembly;

FIG. 3 is an enlarged transverse sectional view
of the first and second components in closed position of
the second component;

. FIG. 4 is an enlarged fragmentary front
elevational view of the carrier which is utilized in the
mechanism of FIGS. la to 3j;

| FIG. 5 is an enlarged fragmentary sectional view
as seen in the direction of arrows from the line V-V 1in
FIG. 4, and further showing the sections of a discrete
guide for the carrier and a projection forming part of the
first locking assembly;

| PIG. 6 is a plan view of one section of the
guide, substantially as seen in the direction of arrow VI
in FIG. 5;

FIG. 7 is a plan view of the other section of the
guide, substantially as seen in the direction of arrow VII
in FIG. 5;

FIG. 8 is an enlarged view of a detail in the
structure of FIG. la as seelh in the direction of arrows
from the line VIII-VIII in FIG. 9;

FIG. 9 is a transverse sectional view as seen in
the direction of arrows from the'lihe I1X-IX in FIG. 8;

FIG. 10 is a sectional view as seen in the

17
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direction of arrows from the line X-X in FIG. 8;
FIG. 11 is an enlarged view of the detail within

the phantom-line circle XI in FIG. 10;

FIG. 12 1is a front elevational view of a
mechanism which embodies the structure of FIGS. la to 11
and is further provided with a safety device which can lock

the movable component in the closed position;
FIG. 13 is a plan view of the safety device as

seen in the direction of arrow from the line XIII-XIII in

FIG. 14; |
FIG. 14 shows the mechanism of FIGS. 12 and 13 as

seen in the direction of arrows from the line XIV-XIV in

FIG. 13;
FIG. 15 1is a sectional view as seen 1in the

direction of arrows from the line XV-XV in FIG. 16 and
shows a portion of the improved mechanism and a safety
device constituting a modification of the device shown in

FIGS. 12 to 14;
FIG. 16 1is a partially plan and partly

longitudinal sectional view of the structure which is shown

in FIG. 15;
FIG. 17 ig a transverse gactional view

substantially as seen in the direction of arrows from the

line XVII-XVII in FIG. 16;
. fI1G6. 18 is a transverse sectional view

substantially as seen in the direction of arrows from the

line XVIII-XVIII in FIG. 16; and
FIG. 19a, 19b, 19c and 19@ illustrate four

different positions of a 1link forming part of the safety

device which is illustrated in FIGS. 15 to 18.

18
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DESCRIPTION O PREFERREL) EMBODIMEN

—

FIGS. 1la and 1b show a preassembled unit 30
including a fixed component 20 (hereinafter called frame)
and a second preassembled unit 11 including a nobile
component 10 (hereinafter called sash). The frame 20
carries certain parts of the improved locking/unlocking
mechanism;: such parts include an elongated carrier 21 which
igs guided in a groove 20a (FIG. 3) of the frame 20, a
plurality of locking elements or detents 40 in the form of
pin- or stud-shaped projections (hereinafter called pins),
and a device 52 (see also FIG. 2) which can be manipulated
by hand in order to move the carrier 21 in the groove 20a
of the frame 20 between two spaced-apart end positions.
The sash 10 carfies the adaiti'onal parts of the
locking/unlocking mechanism; such parts include a discrete
locking element or detent member 12, one for each of the
pins 40 and each movable with the sash 10 between'at least
one first position in which the door or window is. open
because the sash is not in closing engagement with the
frame 20, and a second position in which the sash 10 1is
closed and each of the locking elements 12 (hereinafter
called retainers) is in a predetermined position relative
to the nearest pin 40. The detent members 12 are affixed

to the sash 10 by fasteners 13 and are recessed into the
sash, as at 68 (FIG. 3).

The presently preferred cross-sectional outlines
of the frame 20 and sash 10 are shown in FIG. 3; these
parts can be mass~-produced in an extruder and can consist
of aluminum or another metallic material, e.g., another

light metal. The positions of the pins 40, carrier 21 and
device 52 on the one hand, and of the retainers 12 on the

other hand, can be reversed, 1i.e., the sash 10 can carry

the parts 21, 40 and 52, and the frame 20 then carriea the
retainers 12.

FIGS. 1a and 1b show the preassembled units 11
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and 30 next to (rather than in positions of overlap with)
each other. The reason is that the frame 20 and the sash
10 would overlie ‘and conceal ceftain parts 1f the
components 10, 20 were shown in their actual positions
corresponding to those shown in FIG. 3, i.e., with the sash
10 in closed position relative to the frame 20.

The details of the carrier 21 and of the pins 40
thereon are shown in FIGS. 1a, 1b, 4, 5, 8 and 9. This
carrier includes successive sections or unit lengths of
identical design each of which has a hole or bore 22
(hereinafter called socket) for a portion of a pin 40. The
distance between the centers of two neighboring sockets 22
is shown at 23. Two neighboring sockets 22 flank a pair of
elongated slots 24, and such slots are mirror images of
each other with reference to a plane which is normal to the

plane of the carrier 21 and is located midway between the

respective sockets 22. The slots 24 of each pair of such
slots have identical lengths (shown in FIG. 4, as at 25) as

measured in the longitudinal direction of the carrier 21.

Those end portions (26) of the slots 24 which are
immediately adjacent the nearest sockets 22 are wider than

the remaining major portions of such slots. Accordingly,
and as can be best seen in FIG. 4, each of the slots 24 has
a substantially T-shaped outline. It is also possible to

provide each unit length (23) of the carrier 21 with two
<lots each of which has a substantially L-shaped outline.

The carrier 21 is further provided with a number
of spaced-apart bores or holes 27 substantially midway
between a pair of neighboring slots 24. The diameters of

the bores or holes 27 are smaller than those of the sockets
22.

The unit 30 (including the frame 20, the carrier
21, the device 52, the pins 40 and a series of spaced-apart
guides 33) can be assembled prior to attachment of such

unit to the unit 10 (including the sash 10 and the
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retainers 12). The carrier 21 can be obtained by severing
a length of a continuously extruded elongated flat strip-

shaped blank from a continuously running web so that the
thus obtained carrier 21 can accept a desired number of

pins 40, one for each retainer 12 on the sash 10.

The presently preferred conf iguration and mode of
using of the guides 33 are {l1lustrated in FIGS. 1la, 1b and
5§ to 11. Each guide 33 comprises two elongated
complementary sections or shells 31, 32 which together
define an elongated passage for a portion of the carrier
21, i.e., each guide 33 can be said to constitute a housing

or casing for a certain length of the carrier 21. The
latter has an elongated rectangular cross-sectional outline
(FIGS. 9 and 10). The shell or section 31 overlies the

exposed (front) side of the carrier 21 (see FIG. 5), and
the shell or section 32 overlies the concealed (rear) side

9 of the carrier 21 behind (i.e., in alignment with) the
section 31. The end portions of each shell 31 are provided
with male centering members 34 extending into complementary
centering members 35 in the end portions of the adjacent
saction 32. The centering members 34 are hollow and can be
provided with internal threads to accept the shanks of
fagsteners 47 in the form of bolts or screws (FIGS. 8 and
10) serving to fixedly secure the sections 31, 32 of the
respectoive guide 33 to each other. Each male centering
mnember 34 extends through one slot 24 of the carrier 21
when the latter is properly agssembled with the guides 33,
i.e., when the carrier is properly (longitudinally movably)
secured to the frame 20 so that certain portions of the

carrier 21 extend into the groove 20a.

Each pin 40 has a T-shaped cross—~sectional
outline and includes a cylindrical shank 41 (FIG. 5) and a
relatively thin collar or rim 42 at one axial end of the
shank. The shank 41 is introduced into the respective

socket 22 in the direction of arrow 43 (FIG. 5), and the
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is terminated when the rim 42 abuts the rear

side 29 of the carrier 21. The next step of mounting a pin

40 in the carrier 21 includes moving the shell 32 in the
5) so that a median portion of

5 the shell 32 overlies the rim 42, and the section 32 is

n connected with the section 31 by a pair of
as shown in FIGS. 8 and 10. The

gated slot 36 for the

introduction

direction of arrow 44 (FI1G.

thereupo
fasteners 47 in a manner

shank 41 of the respect
10 with the carrier 21 relative to the gu
section 32 has an elongated recess 37 (

ig sufficiently deep to receive and guide the respective

rim 42 and thus permits the carrier 21 to move lengthwise
relative to the frame 20 to an extent as determined by the

15 length 46 of the slot 36; such length can match that of the

ss 37 in the adjacent section 32. The sections 31, 32

rece
ntain the respective pin

of each guide 33 cooperate to mail
40 in an optimum position for movement with the carrier 21

y from locking engagement with the resp
The rim 42 is then confined to reciprocatory

gection 32.
bly connected to each

toward or awva

20 retainer 12.
movements in the recess 37 of the

In addition to being separa
£ threaded fasteners 47, the sections 31,
preferably maintained 1in

4 overlap with each

other by a pair o
32 of each guide 33 are

edetermined positions of alignment an

25 pPr
10 and 11 which show that

This can be seen 1n FIGS.
nally extending marginal portion of

at least one longitudi
inuous or interrupted

the section 32 is provided with a cont
e detent 39 extending into a complementar

30 28 of the section 31. The illustrated fema
an undercut groove which can extend the full length of the

The male detent 49 can CO
full length of the gection 32,

ise a small number of

section 31,
elongated rib extending the

or such male detent can compr

35 relatively short ribs, e.
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the section 32. Each male detent 39 can have a sawtooth
profile.

The device 52 for moving the carrier 21 relative
to the guides 33 includes a handle 50 (FIGS. 2 and 3) which
is preferably mounted for angular movement about an axis
normal to the plane of the carrier 21 and extending
transversely of the frame 20. The device 52 determines the
extent of movement of the carrier 21 between its first and

second end positions; at any rate, the distance between the
two end positions of the carrier 21 cannot exceed the
length 46 of the slot 36 in the section 31 of a guide 33.
The same applies fér the distance 25, i.e., such distance
(between the ends of a slot 24) at least matches the actual
length of movement of the carrier 21 between its two end
positions. One end position of the pin 40 in the right-
hand portion of FIG. la is shown at 40’ and the other end
position of such pin is indicated at 40". The distance
bepween the axis of the pin 40 in the end position 40’ and
the axis of the same pin in the end position 40" is
indicated at 51 (FIGS. la and 8); this distance denotes the

axial extent of longitudinal movement of the carrier 21
between its two end positions.

When the 'assembly of the unit 30 is completed,
the guides 33 are disposed in predetermined positions
relative to each other (as seen in the 1longitudinal
direction of the carrier 21 on the frame 20). The
arrangement is preferably such that the assembly of carrier
21, its pins 40 and the guides 33 is provided with means
for temporarily mwaintaining the carrier 21 in a
predetermined position relative to the guides 33 even
before such parts are assembled with the frame 20 to form
the unit 30. In other words, the improved mechanism can be
provided with means for locating the guides 33 1in
predetermined positions relative to each other and relative
to the carrier 21 even before the sections 31, 32 of each
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guide 33 are actually affixed to the frame 20. Such
locating means comprises locating pins or studs 45 (FIGS.

6 and 8) which are provided on the section 31 of each guide
33 and extend into the end portion 26 of the adjoining slot

54 in the carrier 21. When a stud 45 extends into the
adjacent portion 46 of a slot 24, the pin 40 is located
exactly midway between its end positions 40’ and 40". Such
central position of one of the pins 40 is shown in FIG. 8
by solid lines; FIG. 8 further shows that the stud 45 then
extends into the adjacent end portion 26 of a slot 24.
This positively locates the constituents of the
preassembled unit 30 relative to each other, i.e., the
guides 33 can be mounted in the frame 20 in predetermined
positions relative to one another. Such mounting 1is
carried out by resorting to the aforementioned screws 47 or
analogous fasteners. The sections 31 of the guides 33 are
provided with recesses 48 (FIGS. 7 and 10) for the heads of

the fasteners 47. FIGS. la and 1b show a series of guides

23 in their final positions relative to each other and
relative to the frame 20.

The preassembled unit 30 of FIGS. 1la and 1b
comprises a total of seven guides including the guide
numbered 30 at one side of the motion receiving pin 70 and
guides numbered 33a, 33b, 33c, 33d, 33e, 33f at the other
side of the pin 70. The pins 45 locate the guides 33-33f
in predetermined positions relative to each other as well
as relative to the carrier 21 so that the guides are ready
to be affixed to the frame 20 by resorting to the fasteners
47. Once the installation of the guides in the frame 20 is
completed, the handle 50 can be pivoted to move the carrier
21 lengthwise through the medium of the pin 70 in one of
the two directions indicated by a double-headed arrow 49.
The initial displacement of the carrier 21 relative to the
frame 20 results in destruction of the locating pins 45,
i.e., such pins are sheared off by the surfaces bounding
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the end portions 26 of the respective slots 24. This
releases the pin numbered 40 for movement between the end
positions 40’ and 40%, the pin numbered 40a for movement
between the end positions 40a’, 40a", and the pins numbered
40b, 40c, 404, 40e, 40f for movement between the end
positions 40b’ and 40b", 40c’ and 40c", 404’ and 404", 40e’
and 40e", and 40f’, 40f", respectively. When properly
mounted on the frame 20, the pins 40-40f can be moved into
and from locking engagement with locking elements 15-15f
forming part of the detent members 12-12f, respectively.
The locking elements 15-15f comprise pairs of ramps 16

which facilitate engagement of such locking elements with
the respective pins 40-40f when the handle 50 is pivoted in
a direction to move the pins 40-40f to their 1locking
positions subsequent to movement of the sash 10 to a closed
position (FIG. 3) relative to the frame 20. The locking
alements 15-~15f are provided on elongated strip-shaped
holders 14 which are bolted, riveted, screwed oOr otherwise
secured to the sash 10. Each of the locking elements 15~
15¢ is provided with two mirror symmetrical ramps 16; this
is desirable because such locking elements (i.e., such
holders 14) can be used at either side of the motion
receiving pin 70. The line 18 denotes in FIG. la a median
position of the handle 50 forming part of the moving device
52, and‘ the pins 40a-40f are located at one side of the
line 18. The pin 40 is located at the other side of the
1ine 18 and the characters 62a to 62f respectively denote
the distances of the pins 40a-40f (in the end positions
40a’ to 40f’ of such pins) from the line 18. The detents
12a-12f are equidistant from each other (note the distances
19), and each distance 19 exceeds the aforementioned
distance 23 between neighboring pins 40a-40f (and more
specifically between the centers of neighboring sockets 22
in the carrier 21). The guides 33a-33f of FIGS. la and 1b
are located at one side of the 1line 18, and the guide 33

25



10

15

20

25

30.

35 .

2095488

is located at the other side of such line.

Each of the pins 40-40f cooperates with the
respective detent (12-12f) to constitute therewith a
locking unit 60, 60a, 60b, 60c, 60d, 60e, 60f,

respectively.

The sash 10 is free to move relative to the frame
20 between an open and a closed position (the closed
position is shown in FIG. 3) when the pins 40-40f are
caused to assume the end positions 40-40f’, respectively.

The sash 10 can be mounted for pivotal movement between the
open and closed positions. When in the end positions 40’-

40f’, the pins 40-40f are disposed at different distances
(shown in FIGS. l1a and 1b, as at 61, 61a, 61b, 61lc, 614,

6le, 61f) from the adjacent ramps 16 of the respective
locking elements 15-15f. The distance 61 is less than the
distance 61a, the distance 61a, is less than the distance
61b, and so forth. The distances 62a-62f also increase in
a direction away from the line 18, i.e., the distance 62a
equals 23 plus 6l1la, the distance 62b equals 62a plus 23
plus 62b, and so on. Thus, the distances of neighboring
pins 40b to 40f from each other are not whole multiples of
the distance of the pin 40a from the line 18.

If a person decides to pivot the handle 50 in a
direction to move all of the pins 40a-40f from the end
positiohs 40a’~-40f’, i.e., to move the carrier 21 (through
the motion receiving pin 70) in a direction to the left, as
viewed in FIG. 8, the pin 40a is first to engage the

corresponding locking element 15a because the distance 61la
is less than the distance 61b, 61c, 61d, 6le or 61f. such

engagement involves a movement of the pin 40a along the
adjacent ramp 16 of the locking element 15a so that the

sash portion carrying the pin 40a is pulled toward the
fully closed position relative to the adjacent portion of

the frame 20, If the sash 10 is relatively stiff, a
movement of the sash portion carrying the pin 40a toward

26



10

15

20

25

30

35

2096488

the adjacent portion of the frame 20 involves at least some
(even so slight) movement of the sash portion carrying the
pin 40b toward the adjacent portion of the frame 20.
otherwise stated, while moving along one ramp 16 of the
locking element 15a, the pin 40a (which is in the process
of moving away from the end position 40a’) ensures that the

pin 40b is more likely to properly engage the corresponding
locking element 15b in response to further movement of the
handle 50 in a direction to move the pins 40a-40f away from
their respective end positions 40a’-40f’.

If the person in charge continues to move the
handle 50 in one of the directions indicated by the arrow
49, i.e., in a direction to move the pins 40a-40f nearer to
the second end positions 40a%"-40f", the pin 40b reaches and
slides along the adjacent ramp 16 of the locking element
15b while the pin 40a slides along the locking element 15a
in a direction toward the left-hand ramp 16 of the locking
element 15a (as viewed in FIG. 1la). This can entall some
additional movement of the sash portion carrying the pin
40a toward the adjacent portion of the frame 20, i.e., the
pin 40a cooperates with the locking element 15a to ensure
that the corresponding portion of the sash 10 assumes a

fully closed position. At the same time, the pin 40b
slides along the adjacent ramp 16 of the locking element

15D, and proper engagehent of the pin 40b with such ramp 16

sash portion cartying the pin 40b was not fully closed at
the time the pins 40a-40f have started to leave their end

positions 40a’-40f’, such sash portion is much more likely
to be in closed position due to engagement of the pin 40a

with the 1locking element 15a. In other words, even a
distorted sash 10 is highly likely to be properly locked to
the frame 20 (or an undistorted sash 10 is more likely toO

be properly locked to a distorted frame 20) if the pins
40a~-40f move into engagement with the respective locking
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elements 15a~15f one after the other rather than

simultaneously as in conventional locking/unlocking
mechanisms.

Further movement of the carrier 21 in a direction
to move the pins 40a-40f away from the end positions 40a’~

40f’ results in engagement of the pin 40c with the adjacent
ramp 16 of the locking element 15c, and such engagement is

not only likely but practically certain because, if the
sash portion carrying the pin 40c was not fully closed,
such closing takes place in response to movement of the pin

40b from the nearer ramp 16 toward the raised median
portion of the locking element 15b. It will be seen that
the pins 40a-40f cooperate with the respective locking
elements 15a~-15f to perform upon the sash 10 a stepwise
straightening action so that successive pins 40b-40f are
more likely and practically certain to assume proper
positions for engagement with the confronting ramps 16 of
the respective locking elements 15b~15f 1in response to

immediately preceding engagement of the pins 40a-40e with
the respective locking elements 15a-15f.

The same procedure is repeated again and again as
the carrier 21 continues to move the pins 40a~-40f toward

the end positions 40a"-40f", i.e., the pin 40d engages the
locking element 15d, the pin thereupon engages the locking
element 15e, and the pin 40f thereafter engages the locking
element 15f. The number of pins 40 can be increased or
reduced, depending on the dimensions of the sash 10, on the

mutual spacing of pins 40 on the carrier 21 and/or upon the
length of the carrier 21.

The pins 40a-40f may but need not reach their
respective second end positions 40a"-40f"; this depends on
the extent of lengthwise movement of the carrier 21 which
is necessary to ensure that the pin (40f) which is most
distant from the line 18 properly engages the adjacent
locking element (15f) to thus ensure that the sash portion

28



- . -t e e s 4. AT TS " T s - ¢ W

10

15

20

25

30

3%

<096488

carrying the pin 40f is fully closed and is also locked to
the adjacent portion of the frame 20.

The intervals between engagement of successive
pins 40a-40f with the corresponding locking elements 1l5a-
15f can be very short, depending upon the mutual spacing of
the detents 12a-12f and on the speed of movement of the
carrier 21 from the starting position corresponding to end
positions 40a’~-40f’ of the respective pins. The extent of
movement of the carrier 21 (note the distance 51 in FIG. 8)
from the starting position to the position in which the
pins 40a-40f respectively assume the end positions 40a"-
40f" should suffice to ensure that each of these pins
engages the raised median portion of the respective locking
element 15a-15f not later than when the movement of the
carrier 21 is terminated because the handle 50 cannot be
pivoted any longer in a direction. to move the pins 40a-40f
away from the line 18 and/or because the carrier 21 is
arrested for any other reason. The maximum extent of
pivotal movement of the handle 50 in a direction to lock

the sash 10 to the frame 20 will determine the number of
pins, i.e., the number of locking units 60, 60a ... 60f.

Tt is not absolutely necessary to construct the
mechanism of the present invention in such a way that the
distance of neighboring pins 40 1nvariab1y increases from
the line 18 in one of the directions indicated by the
double~headed arrow 49. For example, one Or more pairs of
neighboring pins can be equidistant from each other, as
long as the mutual spacing of pins of at least one such
pair exceeds the mutual spacing of pins forming another
pair. In other words, it is possible to construct the
improved mechanism in such a way that at least two pins 40
will simultaneously engage the corresponding locking
elements 15 as long as at least one of the pins engages the
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40 is very large. For example, the arrangement can be such
that two pins 40 simultaneously engage the nearer ramps 16
of the respective locking elements 15 in response to
advancement of the carrier 21 through a first distance,
that two pins thereupon engage the corresponding locking
elements 15 with at least some delay and that, |1if
necessary, two additional pins thereupon engage the
corresponding locking elements with at least some delay,
and so forth. It has been found that the just described
modification of the mechanism which is shown in FIGS. 1la
and 1b can be resorted to with particular advantage if the
moving device 52 is constructed and assembled in a manner
as shown in FIGS. 2 and 3.

The mechanism of FIGS. la and 1b is constructed
and assembled in such a way that the distance 23 between
the pins 40a and 40b, 40b and 40c, etc. is constant.
Furthermore, the difference 63 between the distances 61la
and 61b is the same as that between the distances 61b and
61c, between 61c and 61d, and so forth. The distance 19
equals the distance between the right-hand edge portions of
the locking elements 15a and 15b, between the right-hand
edge portions of the locking elements 15b and 15c, and so
forth. Each distance 19 equals the distance 23 plus the
combined distances 61a and 63 (equaling 61Db). The
difference 63 will be selected to ensure predictable and
reliable positioning of successive pins 40a-40f for
engagement with the respective detents 12a-12f in response
to movement of the handle 50 from the starting or neutral
position toward the position in which the carrier 21
assumes one of its end positions, i.e., in a direction to
move the pins 40a-40f toward the end positions 40a"-40f".
Salection of a constant distance 23 and a constant distance
19 simplifies the design of the improved mechanism because
the mechanism can employ detents 12a-12f of identical
design. However, it is equally possible to select
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different distances 23 and to increase the distances 6la,
61b, etc. with progressing distance from the line 18. It
is then possible to employ detents 12 whose 1locking
elements 15 are provided with ramps 16 and are installed at
different distances from each other to account for
differences between the distances 61.

The moving device 52 is or can be identical with
that described in the aforementioned copending patent
application of Dreifert for wpevice for locking and
unlocking sashes in door- or window frames"”. As shown in

FIGS. 2 and 3, the handle 50 is a lever which is pivotable
(note the double-headed arrow 53 in FIG. l1a) at 65 about an

axis extending at right angles to the plane of FIG. 2 and
located in the plane of FIG. 3. The mounting of the handle
50 is such that it can be pivoted through an angle of at
Jeast close to 180°, namely between the end position shown
in FIG. 2, through the intermediate position shown in FIG.
1a by broken lines and in FIG. 3 by solid lines, and to a
second end position at an angle of at least close to 90°
from the position of FIG. 1a. The handle 50 is connected
with a crank 64 in such a way that the latter shares the
angular movements of the handle about the axis of the pin
656, and the crank has a follower 59 extending into an
elongated slot 58 of a plate~like member 56 having a second
slot 66 for reception of the motion receiving pin 70 on the
carrier 21. The crank 65 is mounted in a housing having
two sections 54, 55. The plate member 56 has a follower 57
which is guided in a slot provided therefor in the internal
surface of the housing section 54. The handle 50 \is
located at the exposed side of the section 55 and can be
pivoted by hand. The arrow 53’ denotes in FIG. 2 the
direction in which the handle 50 must be pivoted toward the
intermediate position of FIG. la or FIG. 3 and thereupon to
the other end position. The housing including the sections
s4 and 55 is mounted at that side of the frame 20 which
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confronts the sash 10 when the latter is pivoted to the
closed position of FIG. 3. The frame 20 can constitute a

profiled body (FIG. 3) which is formed in an extruding or
other suitable machine. The same applies for the sash 10.

5 The holders 14 for the detents 12 are mounted at
that side of the sash 10 which faces the frame 20 when the
sash assumes the closed position of FIG. 3. The latter
shows the handle 50 in the intermediate position
corresponding to that shown in FIG. la; the handle assumes

10 such intermediate position before the locating pins 45
(FIGS. 6 and 8) are destroyed.

If the handle 50 is pivoted relative to the

housing including the sections 54 and 55, the follower 59

of the crank 64 moves along the slot 58 of the plate member

15 56 and causes the plate member to move its follower 57
along the aforementioned groove in the internal surface of

the housing section 54 whereby the surface bounding the
slot 66 moves the pin 70 and the carrier 21 relative to the
guides 33 so that the pins 40 perform the aforediscussed

20 movements relative to the respective detents 12.
The pin 70 is received in oné of the sockets 22
(between the guide numbered 33 and the guide numbered 33a

in FIG. la). |
The ability of the handle 50 to pivot along an
25 arc of at least close to 180° 1s desirable and advantageous

because this enables the carrier 21 to cover a substantial

distance in order to move the pins 40a-40f between the end
positions 40a’-40f’ and 40a"-40f". This, in turn, renders

it possible to employ (if necessary) a large number of pins
30 (such as 40a-40f) each of which can engage the
corresponding detent (such as 12a~-12f) during a different
stage of movement of the carrier 21 relative to the sash 10
and relative to thé frame 20. | |
In order to secure the carrier 21 in the one
35 and/or the other end position, the handle 50 can be pivoted
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beyond a so-called dead-center position to thus prevent
unintentional (e.g., accidental) movement of the carrier 21
from the selected end position. All this is fully
described in the copending patent application of Dreifert.
Locking of the carrier 21 in the position in which the pins
40a-40f assume the end positions 40a"-40f" is particularly
desirable because this prevents accidental unlocking of the
sash 10 from the frame 20.

The device 52 of FIGS. 2 and 3 can be modified in
a number of ways, for example, as described 1in the
copending patent application of Dreifert. Thus, the crank
64 can be indirectly connected to the plate member 56 by a
1ink; one end portion of the 1link is then articulately
connected to the plate member 56 and the other end portion
of such link is articulately connected to the crank 64.
The link and the crank 64 then constitute a toggle joint.

FIGS. 12 tc 14 illustrate a portion of a
mechanism which embodies the features of the mechanism of
FIGS. la-1b and is further provided with means for locking
or securing the pins 40 (only two of these pins can be seen
in FIG. 12) in their ehd positions 40%, i.e., the pins 40
cannot be accidentally disengaged from the respective
locking elements 15 (not shown) and the respective detents
12 (each of which comprises a locking element 15). The
safety feature is desirable and advantageous because this
frustrates a would-be burglar even 1if the unauthorized

person employs burglars’ tools. The locking or securing
means includes a protuberance here shown as a pin 80 which,

in the embodiment of FIGS., 12-14, 1is mounted on or is

otherwise directly affixed to the carrier 21. The
protuberance or pin 80 can be installed in one of the
aforementioned bores or holes 27 in the carrier 21. It

will be recalled (and this is shown in FIG. 4) that the
bores or holes 27 alternate with the sockets 22 of the
carrier 21. The shank 81 of the pin 80 can be introduced
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into a selected bore or hole 27 and the head of -the pin 80
is thereupon upset to constitute a rivet. FIG. 14 shows
that the pin 80 resembles a mushroom and, in addition to
the shank 81, comprises a collar 82 adjacent the shank 81
and a cap or head 83 at the other end of the pin. The
latter is installed in a bore or hole 27 of the carrier 21
between two neighboring guides 33. As can be seen in FIG.
12 (which shows the carrier 21 in a position ready for
installation in the frame 20), the pin 80 is located in a

neutral position between the end positions 80’ and 80".
The distance between the axis of the pin 80 in the position
80’ and the axis of the same pin 80 in the position 80" is
shown at 51. The pin 80 is movably mounted on the frame 20
and is shown adjacent a securing element 72 which is
provided on the sash 10 and is ready to be engaged by the
pin 80 in the closed position of the sash.

The securing element 72 comprises a plate-like
vase 71 which is affixed to the sash 10 by pairs of screws
73 or other suitable fasteners. A raised portion or pocket
75 of the base 71 has an elongated slot 74 whose open end
faces the pin 80 when the latter assumes the end position
80°’. when in the position 80/, the pin 80 is located
outside of the pocket 75, i.e., the sash 10 is not locked
and is not secured to the frame 20 because a mere pull upon
the sash can cause the latter to pivot or to otherwise move
relative to the frame 20. The pin 80 assumes the end
position 80’ when the pins 40-40f assume the end positions
40’-40f’, respectively, i.e., the sash 10 is free to move
relative to the frame 20 between a fully closed position

(FIG. 3) and a fully open position in which the detents 12~
12f are remote from and cannot be engaged by the respective
pins 40-40f in response to pivoting of the handle 50. If
the handle 50 is pivoted to move the pins 40-40f to the

positions 40"-40f", the pin 80 moves to the position 80"
(shown in FIG. 14 by solid lines) in which its head 83
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engages the internal surface 76 of the pocket 75 adjacent
the slot 74 and thus secures (locks) the sash 10 to the
frame 20, not only as a result of engagement of the pins
40a-40f with the respective deteﬁts 12a-12f but also as a

result of engagement of the pin 80 with the base 71 of the
securing element 72.

If a burglar attempts to pry open the sash 10 by
inserting a suitable tool between the components 10, 20 and
by thereupon exerting a spreading or separating force in
directions which are indicated in FIG. 14 by arrows 79,
such separation of the sash from the frame is opposed by
the pins 40a-40f in cooperation with the respective detents
12a-12f as well as by the safety pin 80 in cooperation with
the device 72. It is clear that the carrier 21 can be

FIGS. 15 through 19d illustrate a mechanism which
is equipped with a safety device departing from that
including the pin 80 and the element 82 of FIGS. 12-14.
This modified safety device can be put to use with
particular advantage if it is to be mounted on or in an
installed door~ or window frame. The safety pin 80 1is
indirectly connected with the carrier 21 by a coupling of
the type shown in FIGS. 19a to 19d. such coupling renders
it possible to move the pin 80 between the two end
positions 80’ and 80" through a relatively short distance
84. The securing element 72’ which cooperates with the
protuberance or pin 80 is mounted on the sash 1o'and has a
pocket with a relatively short through slot (the length of
this slot is shown at 77) having an internal surface 76’.

The coupling between the pin 80 and the carrier
21 includes a link 90 which extends across the space
between two neighboring guides 33 for the carrier 21. This
1ink is secured to the carrier 21 by two neighboring pins
40 extending through elongated closed slots 91 in the end
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portions of the 1link 90. The pins 40 extend into the
adjacent slots 91 in one of their two end positions (40,
40"). The link 90 is parallel to the carrier 21 and is
guided by discrete guiding elements 85 in the frame 20.
5 FIGS. 15, 16 and 19a show that the pins 40 can enter the
adjacent slots 91 of the 1link 90 when they assume the end
positions 40%. The guiding elements 85 can constitute
portions of the guides 33 and can further include
additional parts 86 in the form of shells or covers on the
10 frame 20. Each of the two illustrated guides 33 cooperates
with the adjacent cover or shell 86 to define a channel 87
for a portion of the link 90. The latter is confined to

reciprocatory movements in directions which are determined
by the channel 87.

15 As can be seen in FIG. 17, the cylindrical shank
41 of the pin 40 which is shown therein extends through the
respective slot 91 of the link 90 and also through and
beyond an elongated slot 88 in the cover 86. The length of
tﬁé slot 88 is shown in FIG. 15, as at 89, and such length

20 suffices to ensure that the carrier 21 can perform
movements through the distance 51, i.e., the distance
between the axes of a pin 40 between its end positions 40’
and 40". The cover 86 can be affixed to the adjacent guide
33 in any one of a number of different ways, for example,

25 by resorting to the aforementioned fasteners 47 which are
used to secure the sections 31, 32 of the guides 33 to the
frame 20. Alter'natively or in addition to the fasteners
47, the guides 33 and the adjacent covers 86 can be
provided with complementary male and female detents (not

30 shown) . The reference characters 78 denote in FIG. 16
those locations where the heads of the fasteners 47 engage

the respective covers 86. For example, the covers 86 can
be provided with holes (78) for portions of the shanks of

the fasteners 47, and the heads of such fasteners engage
35 the adjacent sides of the covers 86 when the application of
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fasteners is completed to thus ensure that the. covers 86
are properly located relative to the respective guides 33
and that the guides are reliably secured to the frame 20.

Wwhen the pins which are shown in FIGS. 15 and 16
are moved to the end positions 40" (such positions of the
pins 40 are indicated by solid lines), the pin 80 assumes
the position 80". The pin 80 is riveted or otherwise
securely affixed to the link 90. The head 83 of the pin 80
then engages the internal surface 76’ of the pocket of the
securing element 72’ (see FIG. 18). Consequently, if an
unauthorized person attempts to pry the sash 10 open by
applying forces in directions indicated in FIG. 16 Dby
arrows 79, the pin 80 (in the position 80%") cooperates with
the securing element 72’ to prevent a movement of the sash
10 away from the frame 20. The securing element 72’
cooperates with the pin 80 to assist the pins 40 and the
retainers 12 (not shown in FIGS. 15-19d) in preventing
unauthorized movements of the sash 10 relative to the frame
20.

FIGS. 19a to 194 illustrate four different
positions of the link 90 and pin 80 relative to each other.
Thus, when the pin 80 assumes the position shown in FIG.
19a, the safety device including the pin 80 and the link 90
is operative to lock the carrier 21 in the closed position,
i.e., against movement of the sash 10 with reference to the
frame 20. The sash 10 and the carrier 21 can be moved away
from each other when the pin 80 assumes the position 807
shown in FIG. 19d. If the handle 50 (not shown in FIGS.
15-19) is manipulated to move the carrier 21 in one of the
directions indicated by the double-headed arrow 49, the
pins 40 first perform so~-called idle strokes through a

distance 92 (determined by the length of unoccupied
portions of the slots 91 in the end portions of the link

90) in directions away from the end positions 40", and the
idle strokes are completed when the pins 40 reach the
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intermediate positions 40"’ shown in FIG. 19b. From there
on, and assuming that the handle 50 continues to turn in a
direction to move the pins 40 away from the end positions
40", the pins 40 actually entrain the link 90. Prior to
reaching the end positions 40’ shown in FIG. 194, the pins
40 advance through the second intermediate positions (40)
which are shown in FIG. 19c. The intermediate positions
which are shown in FIG. 19¢ correspond to the
aforediscussed assembly or mounting positions and in which
the head 83 of the pin 80 is no longer in register with the
surface 76’ of the relatively short pocket forming part of
the securing element 72’. The pin 80 assumes the position
80’ shown in FIG. 194 when the pins 40 assume the end
positions 40’; at such time, the head 83 of the pin 80 is
spaced apart from the securing element 72’ so that the
device including the parts 72’ and 80 does not interfere,
in any way whatever, with movements of the carrier 21 and
the sash 10 relative to each other.

The provision of the aforementioned 1d1e stroke
92 renders it possible to shorten the distance 84 between

the axis of the pin 80 in the end position 80’ and the axis
of the same pin in the end position 80". The distance 84
is shorter than the distance 51 (by the length 92 of

unoccupied portion of a slot 91). This is desirable and
advantageous 1f the safety device 80, 90 is to be installed
in a door or window subsequent to installation of the
locking/unlocking mechanism including the carrier 21, pins
40, retainers 12 and the moving device 52. The properly
installed link 90 is located at a relatively short distance

(shown in FIG. 16, as at 93) from the sash 10 in closed
position of the latter. Such relatively short distance 93
suffices for installation of the securing element 72’. If
the height of the element 72’ were to exceed the distance

93, the covers 86 could interfere with movements of the
sash 10. This would prevent installation of the pin 80
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with 1link 90 in the already installed unit 30.

An important advantage of the improved mechanism
is that the sash 10 can be automatically moved to its fully
closed position in response to actuation of the handle 50
in a direction to engage successive pins 40a, 40b, 40c, ...

on the carrier 21 with successive retainers 12a, 12b, 1l2c,

.. on the sash 10. The engagement of a preceding pin
(e.g., 40a) with the respective retainer (12a) brings the
next-following retainer (12b) close to an optimum position

for engagement by the oncoming pin (40Db). As already
mentioned above, this results in automatic straightening of
the sash 10 and/or of the frame 20 in response to pivoting
of the handle 50 to the end position in which all of the
pins are in full engagement with the adjacent retainers.
Thus, a person wishing to move the sash 10 to closed
position and to lock the sash in such closed position is
merely required to push the sash against the frame in the
region of the handle 50. Once the sash portion which is
adjacent the handle 50 assumes the fully closed position,
the handle 50 can readily engage the nearest pin (such as
40a) with the corresponding retainer (12a). From there on,
the person in charge of manipulating the handle 50 need no
longer push the sash 10 against the frame 20 because the
pins 40b, 40c, ... ensure proper alignment with the
corresponding retainers 12a, 12b, 12c, ... even if the sash
and/or the frame is slightly deformed. Thus, in addition
to performing a locking function, the pins 40a-40f
cooperate with the respective retainers 1l1l2a-12f to
straighten the component 10 and/or the component 20 in
response to pivoting of the handle 50 to the position in
which the pins 40a-40f are located at a maximum distance
from the handle 50. Thus, it is possible that the pin 40f
could not engage the corresponding retainer 12f
simultaneously with engagement of the pin 40a with the

retainer 12a; however, once the engagement of the pins 40a-
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40e with the respective retainers 12a-12e is completed, the

retainer 12f is ready to be engaged by the oncoming pin
40¢f€.

Automatic straightening of the sash 10 and/or of
the frame 20 in response to pivoting of the handle 50

ensures that the sash is moved into optimal engagement with

the frame not later than when the pin 40f fully engages the
respective retainer 12f.

The likelihood of adequately straightening the
sash 10 and/or the frame 20 is more pronounced 1f the
carrier 21 supports a relatively large number of closely
adjacent pins. The manufacturer can select the spacing
between the first and last pins in such a way that a
selected length of the sash is compelled to assume a fully
closed position by the simple expedient of pivoting the
handle 50 all the way from the one to the other end

position, i.e., by moving the carrier 21 all the way
between its two end positions corresponding to the end

positions (such as 40’ and 40") of a pin (such as 40).

The distance which is covered by the carrier 21
during movement between its two end positions will also
influence the number of pins and retainers. The
aforedescribed moving device 52 can be readily designed to
move the carrier 21 through a distance of 48 mm and even
more. such distance suffices to properly align a
substantial number of retainers with the oncoming pins.

This, in turn, renders it possible to automatically
straighten a relatively long portion of the sash 10 and/or
frame 20, or to provide a relatively large number of pins
rather close to the handle 50 to thus even further reduce
the likelihood of improper alignment of the retainers with

the oncoming pins as long as the first pin (such as 40a)
has properly engaged the corresponding retainer (12a).

The improved mechanism can be utilized to
properly lock a relatively large or a relatively small sash
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in closed position. This ensures that the sash is moved

into sealing engagement with the frame as well as that the
mechanism can readily compensate for minor (or even
pronounced) tolerances in the making and assembly of a door

or window wherein the sash can be IOCRed to the frame in a
manner as described above.

Manipulation of the handle 50 does not
necessitate the exertion of a large force because each
retainer is properly aligned with the oncoming pin not
later than when the pin reaches the confronting ramp 16.
Of course, the straightening must be carried out by the
handle 50; however, the aforedescribed distribution of pins
and retainers longitudinally of the carrier 21 ensures that
such straightening (if necessary) can be carried out 1in
response to the exertion of a surprisingly small force.

The carrier 21 can be obtained by repeatedly
severing a continuous blank which issues from an extruder
or another suitable machine. This reduces the cost of
making the improved mechanism. The pins 40, 40a, ... need
not be of one piece with the carrier 21 (see FIG. 5), 1.e.,
such pins can be introduced into selected sockets 22 and
are thereupon confined between the sections 31, 32 of the
respective discrete guide 33 which is ready to be affixed
to the frame 20. The making of preassembied units 11 and

30 also contributes to simplicity and lower cost of the
improved mechanism.

If the pins are equidistant from each other, as
seen in the longitudinal direction of the carrier 21, the
retainers can also be installed in such a way that they are
equally spaced apart from one another. This is desirable
and advantageous because the mechanism can employ identical
retainers. All that is necessary is to ensure that the
distance between neighboring retainers exceeds the distance

between neighboring pins. One can employ a template with
equidistant graduations to facilitate proper mounting of
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the retainers on the sash 10. Even though (at a first

glance) the relationship of distribution of the pins to the
distribution of the retainers appears to be rather complex,
first glance, proper distribution of such parts on the
carrier 21 and on the sash 10 is actually extremely simple
which contributes to lower cost of the mechanist

A person who wishes to lock the sash 10 in closed
position need not waste any time to ascertain whether or
not the sash is deformed because, once the pin (40a)
nearest to the handle 50 has been caused to engage the
corresponding retainer (12a), the next-following pins will
automatically engage the corresponding retainers even 1if

this involves a certain amount of straightening of the sash
10 and/or frame 20.

The securing devices of FIGS. 12 to 19 constitute
optional but desirable and advantageous features of the
improved mechanism.
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Without further analysis, the foregoing will so
fully reveal the gist of the present invention that others

can, by applying current knowledge, readily adapt it for
various applications without omitting features that, from

the standpoint of prior art, fairly constitute essential
characteristics of the generic and specific aspects of our
contribution to the art and, therefore, such adaptations
should and are intended to be comprehended within the
meaning and range of equivalence of the appended claims.
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CLAIMS:

1. A locking mechanism for windows or doors comprising:

a moveable frame;

a fixed frame that selectively lockingly engages

5 with said moveable frame;

a plurality of longitudinal guides each being

fixedly attached to said fixed frame at predetermined spaced
apart positions, each of said plurality of longitudinal
guldes 1ncludes a front shell and a rear shell which mate

10 together to form a housing;

a driving rod being longitudinally slidably
recelived in said housing of each of said plurality of
longitudinal guides, said driving rod having a plurality of

sockets at uniform predetermined spaced apart positions;

15 a plurality of locking pins, each of said locking
pins being received in a corresponding one of said sockets
and being longitudinally slidably received in said housings

of each of said plurality of longitudinal guides;

a plurality of locking detents being fixedly

20 attached to said moveable frame at predetermined

substantially constant spaced apart locations, each of said

locking detents having a locking element;

means for longitudinally moving said driving rod

between a first end position and a second end position such

25 that in said first end position each of said locking pins

contacts and engages with said corresponding locking element

and said moveable frame is in locking engagement with said

fixed frame, and in said second end position each of said

locking pins is spaced from said corresponding locking
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element and said moveable frame 1s in free disengagement

with said fixed frame;

means for temporarily maintaining the longitudinal
position of said driving rod with respect to said plurality
of longitudinal guides, said temporary position maintaining
means includes a stud connected to said longitudinal guides
being disposed in a widened portion of a slot in said

driving rod;

salid driving rod, saild plurality of longitudinal

guides and said plurality of locking pins belng preassembled
into an integral unit, said plurality of longitudinal guides

having centering members to recelve fasteners such that said

plurality of longitudinal guides are fixedly attached to
sald fixed frame while maintaining the desired predetermilined
spacing of said longitudinal guides and said plurality of

sockets.

2 . The mechanism of claim 1, wherein said temporary
position maintaining means can be overcome by said

longitudinal moving means when a handle of the moving means
is activated to move the plurality of locking pins between

said first end position and saild second end position.

3. The mechanism of claim 2, wherein at least one of
sald widened portion of said slot and said stud i1s destroyed
by shearing when the handle of the integral unit 1is

activated.

4, The mechanism of claim 3, wherein the driving rod

has at least one slot 1n the space between the sockets for the

locking pins such that the longitudinal length of the slot 1is
greater than or equal to the length of movement of said
driving rod between the first end position and the second end
position, and wherein the slots receive said fasteners.
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9. The mechanism of claim 4, wherein the widened

portion of said slot is disposed at an end of said slot.

6. The mechanism of claim 5, wherein the housing has
the shape of a shell whose width matches the cross section
5 of the driving rod, and wherein the front and rear housing

shells are affixed to one another by mating connectors.

7. The mechanism of claim 6, wherein the front shell

of the housing, has at least one male centering member,

which, when assembled, engages the slot of the driving rod
10 and wherein the male centering member serves as a contact

point for the fasteners which are anchored i1n the fixed

frame.

8. The mechanism of claim 7, further including a
complementary female centering member 1n the rear shell and
15 wherein, when the housing 1s assembled, the male centering

member engages with the female centering member.

9. The mechanism of claim 8, wherein the housing has
a longitudinal slot extending parallel to the driving rod,
such that an outer end of the locking pin, which 1s disposed
20 1n the socket of the driving rod, extends out of said
housing longitudinal slot, and wherein the longitudinal
dimension of the housing longitudinal slot is greater than
or equal to the distance between the first end position and

p—

the second end position of the driving rod.

25 10. The mechanism of claim 9, wherein an end of the
locking pin which i1s disposed inside the housing has a head-
like collar, with which, together with the driving rod, are

longitudinally moveable within the fastened housing.

11. The mechanism of claim 10, wherein the locking

30 pins are 1inserted into the sockets from the rear side of the
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driving rod which faces the rear shell, and wherein the
locking pins, when assembled, freely extend through the
sockets in the driving rod while their head-like collar 1is

F

captured between the rear side of the driving rod and a

bottom wall of the rear shell.

12. The mechanism of claim 11, wherein the bottom wall
of the rear shell has a longitudinal recess extending
parallel to the driving rod such that the head-like collar
of the locking pin executes a sliding motion therein, and
wherein the length dimension of the longitudinal recess 1is
greater than or equal to the distance between the first end

position and the second end position of the driving rod.

13. The mechanism of claim 12, wherein the locking
pins have a T-shaped profile, with a cylindrical body and a

rim which is the head-like collar.

14. The mechanism of claim 13, wherein the distances
between the adjacent locking plns are less than the
distances between the locking detents, and the distances
between the locking elements and the locking pins 1n their
free disengaged position, for each lockling pair of locking
elements and locking pins, are coordinated with one another,

such that when the driving rod is moved longitudinally into

1ts locking end position, a free end of the locking element,
each of which has a slanted taper, and the respective
locking pin, 1in the individual locking pairs contact one
another with a time delay for each respective locking pair
and pull the moveable frame from locking pair to locking

palr, toward the fixed frame.

15. The mechanism of claim 14, wherein the driving rod
has a plurality of securing pins fixed thereto, said

securilng pins each have a mushroom profile such that their
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mushroom cap 1s situated at the free end of the bolt, a
plurality of longitudinally grooved securing elements are
fixedly attached to said moveable frame, in said first end
position of the driving rod, each securing pin engages the
longitudinal groove of the respective securing element and
thus the mushroom caps grip behind a groove wall of the

securling element.

16. The mechanism of claim 15, wherein the driving rod
has a plurality of holes disposed at a constant longitudinal

distance from one another to receive the securing pin.

17. The mechanism of claim 16, wherein the holes for
the securing pins are arranged 1n alternation with the slots

for the locking pins in the driving rod.

18. The mechanism of claim 17, wherein the securing

pins are riveted directly on the driving rod.

19. The mechanism of claim 18, wherelin the securing
pin is coupled subsequently to the driving rod, such that
the securing pin can be moved by the driving rod, via the
coupling, between two end positions with respect to the
position of the respective securing element into a locking
position which grips the groove wall of the securing element
from behind and a non-locking position where the securing

rin 1s removed from the groove of the securing element.

20. The mechanism of claim 19, wherein the coupling of
the securing pin 1s effected through a coupling link which
1s disposed parallel to the driving rod, the securing pin

being seated on said coupling link.

21. The mechanism of claim 20, wherein the coupling
link has slots and the locking pin penetrates at least one

of the coupling link slots.
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22 . The mechanism of claim 21, wherein the coupling
link 1s guided longitudinally through discrete guide

elements that are disposed parallel to the driving rod.

23. The mechanism of claim 22, wherein each discrete

guide element includes a cover shell, which is fixed to the
fixed frame and which guides the driving rod longitudinally,
said cover shell, together with the housing, forms a channel

for longitudinally guiding the coupling link.

24 . The mechanism of claim 22, wherein the discrete
guide elements have a plurality of contact points for

recelving fastening elements to anchor the discrete guide

elements to the fixed frame.

P

25. The mechanism of claim 24, wherein the contact

points of the discrete guide elements are disposed flush

with the contact points for the fasteners of the

longitudinal guides, said fasteners for said longitudinal

gulides being anchored in the fixed frame, and wherein the

same type of fasteners affix both the discrete guide

elements disposed for the coupling link and the longitudinal

guides disposed for the driving-rod.

26. The mechanism of claim 25, wherein the slots in

the coupling link are formed as longitudinal slots extending
1n the direction of the driving rod, and wherein said
longitudinal slots, together with the locking pins,
determine an 1dling stroke of the coupling link to thereby

P

shorten the distance of movement of the securing pin between

the locking position and the non-locking position with
respect to the distance between the first end position and

the second end position of the driving rod.
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