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. LATCH
Field of the Invention '
The present invention relates to latches for fastening doors, panels and the like.

Brief D ion of the Prior _
There are numerous types of latches known in the art for fastenmg doors, panels and the

.like. Many types incorporate an actuator within the latch de51gn in order to provxde latch operation.

One example of such prior art devices i is illustrated i in U.S. Patent No. 4,556,244 (244 Patent) to
Robert H. Bisbing and assigned to Southco Inc., the assignee of the present application, the entire

disclosure of which is hereby mcorporated by reference herein. The '244 Patent discloses a-
“compression latch incorporating an actuator in the form of a handle and a pawl operable through

rotation of the handle in order to move the pawl between latched and .unlatched positions.

Another type of latch incorporating an actuator within the latch design is termed: a slam-
actlon latch. The slam-action principal has been wndely used in the prior art and has been embodied
in various latch designs, which usually mcorporate a housing which encloses several components,
one of which is a shdmg-bolt element or pawl. The general characteristic of this type of latch is that
it is activated to secure a first mem_ber,'such as a door, by cooperation of a striker or keeper mounted
on a second member, such a door frame, when the door is merely pushed shut or slammed, but some-
operation of the latch mechanism is required to release the latch and open the door. Examples of
such types of latches are 1llustrated in U.S. Patent Nos 3,850,464 ("464 Patent) and 3,841,874 (874
Patent) each to James H. Vickers and Robert I-L Bxsbmg and assigned to Southco, Inc., the assignee
of the present invention, the entire disclosures of which are herein incorporated by reference. The
'464 and ‘374 Patents each disclose a spring-loaded bolt element or pawl havmg a cam surface
cooperating with a striker surface on the door frame as the door is moved into a closed position.
The spring force thereafter urges the bokt element or pawl to engage behind the door frame or to
engage 2 keeper element provided on the door frame. In order to open the door when latched
against the cabmet frame, a hand grip is prowded on the housmg to operate the mechanism which
withdraws the end of the bolt element from engagement with the door frame or the keeper.

Examples of additional types of slam latches are illustrated in U.S. Patent Nos. 4,978,152
(‘152 Patent) and D312,769 (‘769 Patent), each to Robert H. Bi:sbiﬂg and assigned to Southco, Inc,,
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the assignee of the present invention, the entire disclosures of which are hereby incorporated by
reference. The '152 and '769 Patents each disclose various types-of opening actions of an actuator,
such as twisting of a knob or a key or pushing a knob or other activation means, to provide

retraction of the pawl in order to unfasten the latch and allow the door to be pulled open away from

the frame.

There have been certain drawbacks noted in the foregoing types of prior art fasteners. One

noted disadvantage in some prior art devices is that the handle pro;ects outwardly from the -

enclosure to which the latch is mounted, which can cause unwanted operation of the latch through
inadvertent contact on the handle by an operator or other structure. Also, in some instances, such
types of latches are considered less desirable for aesthetic reasons since the handle is readily visible.

Another drawback noted with pnor art slam latches that have a push-button as the latch
actuator is that the knob or other push-button is required to be in an extended position in order to

close the door. Also, such designs typlcally employ a mechanical spring to provide the push-to- _

open and push-to-close action.

Still another drawback observed in some prior art devices is that one or more flats is

requlred to be meorporated into the housing of the latch and which is received into a

~ correspondingly conﬁgured mounting hole to prevent unwanted rotatmn, which requxres srgmﬁoant
panel preparation.

- In addi,tion, ano_fher drawback noted in thelprior' art is that in operation a person can be
trapped inside of an enclosure since the latch actuator is positioned on the opposite side of the latch,

_ Still another dlsadvantage noted with pnor art latches is attributed to the relationship -
_'between the bolt element or pawl and keeper. In particular, latching is accompltshed as the pawl
~ engages behind the keeper, whxch requires preclse placement of the pawl relative to the keeper or

cabinet frame in order to provide pr_oper latch engagement.

‘Another noted disadvantage with prior art slam iatehes' is that the pawl may not properly
latch when the door is not pushed with a sufficient enough force.

Another noted drawback in the prior art is that there is no way fo regulate the amount of

holding force supphed by the latch.
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Still another noted drawback in the prior art is that such latches when secured can become
unlatched due to inadvertent contact force or vibration.

Still another drawback noted with prior art devices is that assembly of the separate

components can be rather time consuming or cumbersome in order to retain the various elements.

A further drawback noted with prior art latch designs having a separate keeper element s
that the latch and keeper portions must be accurately aligned relative to each other to ensure proper
operation, which can provide for a more tedious and time consuming process to mount the

respective components on closure members.

Still another drawback noted with some prior art latch designs is that one or more stop
elements are required to be used in applications utilizing closure members that are pdsitioned flush
relative to each other when closed, for example, the one closure member having the latch mounted
thereon engages the stop element mounted on another closure member when the closure members
are shut. This has the disadvantage that another part must be used, handled and then precisely
installed. ' '

The present invention has been developed in view of the foregoing and to 6vercqme the

- deficiencies of the prior art.

SUMMARY OF THE INVENTION __

In accordance with the present invention, 2 keeper is disclosed for use with a latch to secure
the latch in a closed position. In addition, the présent invention discloses 5 st_op element against
which a closure member having a latch and/or the latch itself engages when cfosed relative to
another closure member. As will be described in more detail herein, in one embodiment, a keeper
includes means for aligning when mounted on 2 closure member. In another embodiment, a keeper
includes means operating as a stop element against which one of the closure members éngage when
closed. These keeper and stop features of the present invention can be used with l&tches of the slam
latch type or any of a variety of other different types of latches as _w_ell.. |

It is therefore an object of the present invention to provide 5 keepef for engagemént by a
latch in which the keeper includes means for aligning its position when mounted on a closure
member. '
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It is another object of the present invention to provide a keeper incorporating a stop element

for engagement by a closure member .

It is still another object of the present invention to provide a latch incorporating an actuator

capable of being stowed away in a retracted position 50 as to assume a low-profile.

It is another object of the present invention to provide a slam-action latch having a push- °
- button type of latch actuator in which latching of the pawl with the keeper can occur either with the

push-button in an extended or a retracted position.

It is 5 futther object of the present invention to provide a slam-action latch incorporating a

) _ 'pawl moveable into a par’nally retracted posxtxon when locked and which provides a user-friendly

15

20

25

30

means to actuate the pawl

Another object of the present invention is to provide a latch incorporating a pawl adapted to

engage a keeper in a latched position and in which precise placement of the keeper is not required to
provide proper engagement with the pawl and also which accommodates for some misalignment of
the pawl with the keepér and/or the respective members to which the latch carrying the pawl and the
keeper are attached. '

Still a further object of the present invention is to provide a latch capable of being non-

rotatably mounted in a member such as a door panel without requiring s:gmﬁcant preparation of the

mountmg hole.

Still a further object of the present invention is to provide a slam-action latch which provides

for a quick and simpliﬁéd assembly.

It is a still further object of the present invention to provide a latch incorporating an actuator
moveable between extended ‘and retracted positions in which the parts are few and which are
sufficiently durable in operation.




10

15

20

30

WO 99/46464 . : o PCT/US99/04640

These and other features, objects and advantages of the present invention will become more
readily apparent when taken into. consideration with the following description and attached
drawings.:

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 is an elevational view of a latch in accordance with an embodiment of the present
invention comprising a slam latch illustrated mounted in a portion of a first member shown in
section and in a latched position against a keeper mounted to a portion of a second member shown
in section. |

Fig. 2 is an exploded perspective view of the slam-latch of Fig. 1.

Fig. 3 is an isolated left side elevational view of a housing of Fig, 2.

Fig. 4 is an isolated left side perspective view of a can of Fig. 2.

Fig. 5 is an isolated bottom plan view of the can of Fig, 4.

Fig. 6 is an isolated right side elevational view of the can 6f Fig. 4

Fig. 7 is an isolated front elevational view of a handle of Fig. 2.

Fig. 7a is an enlarged isolated perspective view of the handle of Fig. 2.

Fig. 8 is an isolated left side elevational view of the handle of Fig. 7.

Fig. 9 is an‘isolated right side perspective view of a pawl of Fig. 2.

Fig. 10 is an isolated left side elevational view of the pawl of Fig. 9.

Fig. 11 is a front elevational view in section showing the slam-latch of Fig. 1, with the
handle in an extended position. '

Fig. 12 is a top plan view of the slam laich of Fig. 1.

5
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Fig. 13is a front elevational view in section of the slam-latch of Fig. 11 showing the handle
in a retracted position and supplemental latch actuating means in a fully assembled position. -

Fig. 14 is a front elevational view in section of the slam-action latch of Fig. 13 showing the

handle in an extended and mtated posmon and the pawl in a retracted position.

Fig. 15 is a fragmentary partially sectional perspective view illustrating an embodiment of 2

| self-aligning pawl substituted in place of the pawl of Fig. 1.

Fxg 16 is a fragmentary sectlonal front elevational view of the self- a!lgmng pawl of Fig. 15

mounted in 2 modified housmg substituted for the housmg of Fig. 1.

_ F1g 17 is a ﬁ'agmentary part:ally sectlonal perspective view illustrating a second
embodlment of a self-aligning pawl substituted i in place of the pawl of Fig. 1.

Flg 18isa ﬁ'agmentary secttonal front elevational view of the self-aligning pawl of Fig. 17

‘mounted in a modified housmg substituted for the housmg of Fig. 1.

Fig. 19 is an elevatxonal view of a latch in accordance with another embodxment of the'_ .
_present invention comprising a slam latch illustrated mounted in a portion of a first member shown

in section and in a latched position agamst a keeper mounted to a portion of a second member
shown in section.

Fig. 20 is an isolated top plan view of the slam latch of Fig, 19.

Fig. 21 is a front elevational view of a portion of the slam latch of Fig. 19 comprising a
latching member.

Fig. 22 is a top plan view of the latching member of Fig. 21.

Fig. 23 is a front elevational view of a portion of the slam latch of Fig. 19 comprising an
actuator.
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Fig. 24 is a top plan view of the actuator of Fig. 23.
Fig. 25 is a bottom plan view of the actuator of Fig. 23.

Fig. 26 is a front elevational view illﬁstrating a portion of the slam latch of Fig. 19
comprising latch actuating means and incorporating the actuator of Fig. 23.

Fig. 27 is a right side elevational view of the latch actuating means of Fig. 26.

Fig. 28 is an isolated right side elevational view of the keeper of Fig. 19.

Fig. 29 is a partially sectional elevational view of another _achxa_tbr in accordance with the
present invention illustrated mounted to a latch, and with the latch mounted in a first member and in
an unlatched position, the actuator being shown in an extended position.

Fig. 30 is a partially sectional elevational view of the actuator shown mounted to a latch of '
Fig. 29 and with the latch shown in a latched position engaging a second member, the actuator .
being shown in a retracted position. '

Fig. 31 is a top plan view of'the actuator and latch of Fig. 30.

Fig. 32 is an isolated sectional front elevational view of a housing of Fig. 29.

- Fig. 33 is an isolated top plan view of the housing of Fig. 32.

Fig. 34 is an isolated bottom plan view of the housing of Fig. 32.

Fig. 35 is a fragmentary sectional view of the housing of Fig. 32.

Fig. 36 is an isolated sectional front elevational view of a sleeve of Fig. 29.

Fig. 37 is aright side elevational view of the sleeve of Fig. 36.

Fig. 38 is a top plan view of the sleeve of Fig. 36.

7



10

15

20

30

W0 95/46464 ' PCT/US99/04640

Fig. 39 is a bottom plan view of the sleeve of Fig. 36.
Fig. 40 is an isolated front elevational view partly in section of a spacer of Fig. 29.
Fig. 41 is a top plan view of the spacer of Fig. 40. -
Fig. 42is an isolated sectional front elevational view of a shell of Fig. 29. -
Fig.43isa bottom plan view of the shell of Fig. 42;
Fig. 44 s atop plan view ofthe shel of Fig 42.
Fxg 45 is an isolated bottom plan '\lriew ofa caé of Fig.29."
R “Fig 46 is a fragmentary front elevational view in section of the cap of Fig. 45.

Fig. 47 is a sectional front elevational view of a latch in' accordance with another

embodiment of the present invention shown mounted in-a first member.

Fig. 48 is a bottom plan view of the latch of Fig. 47 illustrating operation of the latch for

retraction of the pawl. ' : . '

Figs. 49a-49c is a fragmentary section front elevational views of a latch in accordance with
another embodiment of the present invention. e e e R

Fig. 50 is a sectional front elevational view of a-latch in accordance with another
embodiment of the present invention.

Fig. 50a is an exploded perspective view of the latch of Fig. 50.

" Fig. 50b-c are fragmentary sectional views of the latch of Fig. 50 showing an extended and a
retracted position of a pawl. L :
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Fig. 51 is a fragmentary section front elevational view of a latch in accordance.wit_l,_l another

of the present invention.
Fig. 52 is an isolated perspective view of a can in'éc;corda;tce with the fatch of Fig. 51.
Fig. 53 is an isolated perspective view of a handle of Fig. 51.
Fig. 54 is an isolated sectional view of a.cam sleeve of Fig. 51.
- Fig. 55 is a sectional elevational view of a latcil in accordance with another embodiment.
Fig. 56 is an isolated perspective view of a cam sleeve of Fig. 55.

Fig. 56a-56d are fragmentary secnonal views enlarged showing positions of a cam and cam
follower of F1g 55.

| Fig. 57 is a fragmentary front elevational view of a latch in accordance with another
embodiment of the present invention. '

Fig. 58 is an isolated rear perspectwe view of a keeper in accordance wnth another
embodlment of the present invention. '

Fig. 59 is a front perspective view of the keep& of fig. 58.

Fig. 60.is a front elevational view of the keeper of fig. 58.

Fig. 61 is a right side elevational view of the keeper of fig. 58. .
Fig. 62 is a bottom plan view of the keeé;r of fig. 58.

Fig. 63 is a front elevational view of the keeper of fig. 58 illustrated mounted on a closure

- member and in a fastened position in engagement with an embodiment of a latch mounted on

another closure member.
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Fig. 64 is a bottom plan perspective view of the keeper and latch of fig. 63.

Fig. 65 is an isolated rear perspective view of a keeper in accordance with another

embodiment of the present invention.
Fig. 66 is a front perspective view of the keeper of fig. 65. .
Fig. 67 is a front elevational view of the keeper of fig. 65..
Fig. 68 is a right side elevational view of the keeper of fig. 65.
Fig. 69 is a top plan view of the keeper of fig. 65. -
~ Fig. 70 is a front elevational view of the keeper of fig. 65 illustrated mounted on a closure
member and in a fastened position in engagement with an embodiment of a latch mounted on
another closure member.
Fig. 71 is a bottom plan perspective view of the keeper and latch of fig. 70.
- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS -
Referring now to the drawings in detail, wherein like reference numerals indicate like
elements throughout the several views, there is shown in Figs. 1-14.an embodiment of a latch in

accordance with the present invention. -As will be described in detail herein, the features of the
present invention are suitable for use with a variety of types of latching devices. In Figs. 1-14 is

illustrated one type of latch to which the features of the present invention can be applied. As best
' illustrated in Fig. 1, the latch 10 is of the slam-action type and is shown mounted in a portion of a

first member 102 shown in section and in a latched position against a keeper 12 shown mounted to a
portion of a second member 104 in section. As best illustrated in the exploded perspective view of
Fig. 2, the major components of the slam latch 10 in accordance with the present embodiment
comprise a housing 14, a latching member comprising a pawl 16 in the present embodiment and
latch actuating means comprising a latch actuating. member including an actuator comprising a
handle 18 and a can or sleeve 20 in the present embodiment, the details of which wiH be more fully
described below. '

10
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The housing 14 in this embodiment is generally elongated and includes an outer surface 21,
opposing upper and lower smﬁoes 22 and 24, respectively and a cavity 26 within the up_pér surface
22. The upper surface 22 in this embodiment as best shown in Figs. 1 and 2 defines a _ﬂarige
adapted for seating of the housing 14 in the panel 102. As best shown in Fig. 2, the outer sﬁrfac_e 21
of the housing 14 is substantially cylindrical in cross-section and also includes an opening 28 wnthm
its outer surface 21 which is adapted to receive the pawl 16. In this embodiment, the opening 28

" and cavity 26 within the housing 14 are connected to form a continuous channel, which is best

illustrated in the sectional view of Fig. 11. As best seen.in the isolated left side elevational view of -
the housing 14 shown in Fig. 3, the housing 14 also includes a second opening 30 generally

- elliptical in shape and within the bottom surface 24 and extending into the opening 28 in the present

embodiment. In addition, as shown in Figs. 1-3, the housing 14 further includes an actuating
member 32 generally elongated in shape positioned proximate the second opening 30 and at least

- one and preferably two connectors 34 in this embodiment for attaching the actuating member 32 to

the housing 14.. As will be described in more detailed herein, each of the two connectors 34 define a
tab of sufficiently thin material so as to allow detachment of the actuating member 32 from the
housing 14 upon application of suitable force on the actuating member 32. |

" The can 20 as.shown in Fig. 2 is generally elongated and is defined by an outer surface 36
substantially cylindrical in cross-section, opposing top and bottom surfaces 38 and 40, respectively,
and a cavity 42 within the top surface 38. As best shown in the left side perspective view of Fig. 4

- and bottom plan view of Fig. 5, the can 20 includes at least one and in this embodiment preferably |

two actuating bosses 44 and 46 defining drive members extending from the bottom surface 40. As
illustrated in Fig. 4, each of the actuating bosses 44 and 46 are generally triangular in shape and
include a substantially triangular shaped cavity therein extending from its terminating_ end to the
bottom surface 40 of the can 20. As best shown in Fig. 5, the can 20 further includ_e_s_.iri this
embodiment a generally triangular shaped cut out provided within the outer surface 36anda iég 48
generally elongated and cylindrical in cross-section positioned within the cut-out and attached to the
outer surface 36 proximate the top surface 38 providing a generally flexible connection. In this
embodiment, preferably the leg 48 includes a boss at its free end and is provided ihtegl'ally
connected at its opposite end to the outer surface 36 providing a one-piece structure, although as
should be understood the leg 48 can be provided as a separate piece attached to the outer surface 36
where desired. In this embodiment, as best shown in Fig. 6, preferably a generally rectangufar
shaped cavity 49 is provided within the bottom surface 40 adjacent to the outer éurface 36. As best
shown in Figs. 4 and 6, the can 20 further includes at least one boss comprising the boss 50

11
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generally triangular in shape in this embodiment defined by a substantially ramped camming
surface and a substantially planar locking surface attached to and extending from the outer surface

36. In additi_om in this embodiment, as shown in Fig. 4, preferably the outer surface 36 includes a

channel 52 extending therethrough defined by three sides surrounding the boss 50. In addition, a
second channel 54 in this embodiment defined by three sides is also included within the bottom
surface 40 adjacént to the boss 50. As shown in Figs. 5 and 6, preferably the can 20 in this
embodiment further includes a hollow substantially cylindrical body 56 positioned within the cavity
26 and attached to the bottom surface 40. As best shown in Flg 5, the body 56 is generally

* elongated and preferably extends along a longitudinal axis out past the upper surface 38 of the can

20. As best shown in Figs. 4 and 5; the can 20 also includes at least one and preferably a plurality of
cavities 60 within the outer surface 36. In this embodiment, four cavities 60a-60d are provided
within' the 'outér surface 36 and with each of the cavities 60. being substantially rectangular in

configuration and extending along a longitudinal axis of the can 20.

The handle 18 in this embodiment is generally elongated and defined by an outer surface 62
and upper and lower end surfaces 64 and 66 as is illustrated in Figs. 2, 7 and 8. In this. embodiment,
the handle 18 includes at least one and preferably a plurality of bosses comprising in the present
embodiment four bosses 68a-68d. In this embodiment, each of the bosses 68a-68d are positioned
proximate the lower end surface 66 and comprise a camming surface.and a locking surface. Asbest
shown in Figs. 7 and 7a, the handle 18 also includés a receptacle defined by an opening 70 within its
outer surface 62. In this embodiment, the opening 70 is integrated within a camming surface 71, the
purpose of which will be more fully described herein. In this embodiment, preferably a portion of
the outer surface 62 is generally rectangular in ‘this embodiment ‘extending out past the lower end

~ surface 66 and includes a portion of the camming surface 71 therein. In addition, in this

embodiment the handle 18 also includes at least one and preferably a plurality of depressions 72 at -
spaced separation within the outer surface 62, with each depression 72 being generally rectangular

in configuration along a longitudinal axis of the handle 18. In addition, in this embodiment

preferably the handle 18 includes at least one and preferably a plurality of second depressions 74
within its outer surface 62 and proximate to the upper end surface 64, with each of the second
depressions 74 being sized smaller than the depression 72. In this embodiment, the depressions 72
and second depressions 74 define a gripping surface in operation. As best illustrated in Fig. 7 and
7b, preferably the bandle 18 and further includes a cavity 75 within its bottom end surface 66
generally .cylindfical' in configuration and a hollow: substanﬁilly cylindrical shaped body 76

 positioned within the cavity 75 and attached at one end to the upper end surface 64 and extending

12
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out past the lower end surface. 66. The upper end surface 64 in this embodiment is generally
radiused in configuration as best shown in the elevational view of Fig. 7.

The.pawl 16 as best illustrated in Figs. 2, 9 and 10 is generally elongated along a .
longitudinal axis defined by inner and outer end portions 80 and 82, respectively and opposing
upper and lower surface 84 and 86 at spaced separation between the inner and outer end portions 80 .

and 82, As best shown in Fig, 9, the pawl 16 includes a cavity 88 extending within its inner end

portion 80, In addition, the pawl 16 includes at least one and preferably two walls 90 and 92
defining "wings" extending from the upper surface 84. In this er_nbodiment, each of the two walls
90 and 92 are generally triangular in shape attached at one end to the upper surface 84 and with the
remaining portion being unattached. The two walls 90 and 92 each define a substantially planar

 engaging surface 91 and 93 which are substantially aligned with one another. In the present

embodiment, the two walls 90 and 92 are at spaced separation and positioned proximate to the inner
end surface 80. In addition, located proximate the outer end surface 82 in this et_nbodiment__is a third

~ end wall 94 having a substantially planar engaging surface 95 pos_iti_oned faging the engaging _

surface 91 and 93 of the two walls 90 and 92. As best shown in Fig. 10, the pawl 16 further
includes a receptacle 96 provided within the bottom surface 86 and extending into the cavity 88
within the inner end surface 80. In this embodiment, the receptacle 96 is generally S-shaped.in.
configuration. As best shown in Fig. 2, the pawl 16 also includes at least one and preferably a .
plurality of ratcheting teeth or serrations at spaced separation and. suhsté:ltiélly. parallel thh one

another proximate its terminating end at its outer end surface 82. In. this__embod___imém, each of the
plurality of serrations comprises a substantially ramped camming surféce and a ..l.ockir'ng_ surface .

* substantially perpendicular to a longitudinal axis of the pawi 16.

-+ ‘The housing 14, can 20, handle 18 and pawl 16 are each preferably manufactured from
conventional thermosetting or thermoplastic materials, such as by injection molding, however other -

suitable materials and/or manufacturing .prooess can also be used.

The assembly of the foregoing components of the slam latch 10 will now be d_eé_cribgd. The
pawl 16 is inserted into the opening 28 in the housing 14. In this embodiment, the shape of the pawl
16 corresponds to the configuration of opening 28; in particular, 2 portion of the opening 28 is sized
larger in order to receive the two walls 90 and 92 which extend from the upper sﬁrface 84 of the
pawl 16. In addition, preferably biasing means 110 such as a conventional coil spring of metal is
provided between the pawl 16 and the housing 14. . In the present embodiment, the coil spring 110

13
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as is illustrated in Figs. 1 and 11 is inserted into the opening 88 within the pawl 16 and engages an
inside wall 112 of housing 14. :

" The handle 18 is inserted in the cavity 42 within the can 20 and the can 20, in turn, is

inserted into the cavity 26 within the housing 14. In this embodiment, the can 20 can be inserted

first into the cavity 26 within the housing 14, followed then by insertion of the handie 18 in the
cavity 42 within the can 20. Alternatively, the handle 18 can first be inserted into the cavity 42
within the can 20, followed then by insertion of the can 20 within the cavity 26 in the housing 14.
In the present embodiment, preferably biasing means 116-such as a conventional coil spring of

metal is provxded between the handle 18 and the can 20. As is illustrated in Figs. 2 -and 11, in the

present embodlment, one end of the coil sprmg is inserted around the body 76 and into the cavity- 74

| wnthm the handle 18 and the second end of the coil spring 116 is inserted onto the body 56 and into
the cavity 26 of the can 20. In this manner, when assembled, one end of the coil spring 116 is

.' 'preferably in engagement with an inside wall 118 of the handle 18 opposite the upper end surface
. 64 and the second end of the coil spring 116 i isin engagement with an inside wall 120 of the can 20 .

_ opposnte the bottom surface 40. ' '

As wiﬂ be described in detail herein, the force exerted by the coil springs 110 and 116 work
to urge the pawl 16 and handle 18 into extended positions. As should be understood,. the biasing

means 110 and 116 can be provided in other forms as well, such as an mtegral living hinge spring -
- eompnsed for example of plastic. S : :

In accordance with the present embodiment, connectirig means are provided between one or
both of the housing 14 and the can 20 and/or the can 20 and the handle 18 for snap-fit attachment.

'As wdl be descnbed in detail below, in the present enbodiment; the housing 14.and can 20 as-well N
" asthe can 20 and handle 18 are connected by a snap-fit attachment.

In the present embodiment, the snap-fit attachment between the housing 14 and can 20 is
accomplished by interaction between the boss 50 of the can 20 and end surface 140 within the outer
surface 21 of the housing 14 defined by the opening 28. In the present embodiment, the surface 140

'is substantially planar, although other configurations may also be provided. On assembly of the can

20 into the housihg 14, the camming surface of the boss 50 initially comes into engagement with the
msxde wall of the housmg 14 and which slightly compresses at least the boss 50 and preferably also

a pomon of the outer surface 36 of the can 20. As the can 20 is-moved to its mounted position

14
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within the housing 14, the boss 50 is moved past the surface 140 within the outer surface 21 and
into the opening 28, allowing the boss 50 to move back toward its original position and with the
locking surface of the boss 50 preferably engaging the surface 140 within the housing 14, as best
illustrated in Fig. 11. There can also be a locking tab which prevents the boss 50 from moving; it is
moved away by a tool. '

As best illustrated in Figs. 2 and 11, on assembly of the handle 18 and can 20, the snap-fit
engagement between the members is accomplished in this embodiment by the four bosses 68a-68d
extending from the outer surface 62 of the -handie 18 which are received into the four cavities 60a-
60d provided within the outer surface 36 of the can 20. As discussed earlier in the application,
while four bosses 68a-68d and four cavities 60a-60d are disclosed in the present embodiment, any
desired number of bosses and cavities can be provided for the same purpose.. On assembly .of the
handle 18 into the cavity 38 within the can 20, the camming surfaces of the four bosses 68a-68d

" initially engage the inside wall of the outer surface 36 of the can 20 which, similar to the boss 50 on

the can 20, results in slight compression of at least the four bosses 68a-68d and also, preferably a
portion of the outer surface 62 of the handle 18. Thereafter, the handle 18 is then further inserted
into the cavity 42 within the can 20 and positioned so as to be received into the four cavities 60a-

" 60d within the can 20, which allows the four bosses 68a-68d to move back toward their orxginal_

position. In this embodiment, the cavities 20a, which extend along a longitudinal axis, facilitate
mounting of the handle by allowing the can 20 to slightly expand. As described earlier, preferably
the coil spring 116 is positioned between the can 20 and handle 18 within the respective cavities 42
and 74.

As described earlier, the pawl 16.is assembled into the opening 28 provided within ihe outer
surface 21 of the housing 14, and also preferably with the coil spring 110 positioned between a pawl
'16 and housing 14. In the present embodiment, preferably the pawl 16 is inserted into thé opén'mg |
28 within the housing 14 prior to the snap-fit engagement of the housing 14 and can 20.
Specifically, in this embodiment, preferably the pawl 16 and coil spring 110 positioned within the
opening 88 are inserted into the opening 28 within the housing 14. Afterward, the pawl 16 is
preferably moved slightly in the direction of the housing 14 towards its r:tracted position, slightly
compressing the coil spring 110 in order to position the substantially square shaped area on the
upper surface 84, which is defined between the third end wall 94 and two walls, 90, 92 of the paw!
16, so as to receive the bosses 44 and 46 of the can 20 as the can 20 is moved to its mounted
position snap-fit with the housing 14. In the present embodiment; the pawl 16 is released after the
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can 20 is assembled in the housing 14, walls 90 and 92 are positioned at least adjacent to and
preferably in contact with the two bosses 44 and 46 of the can 20.

The assémbly of the various components of the slam latch 10 of the present embodiment is
best illustrated in the sectional side elevational view of Fig. 11 showing the slam latch 10-in an
uniatched position and with the pawl 16 and handle 18 in an extended position. In the present
embodiment, the extended position of the paw] 16 due to the bias of the coil spring 110 is regulated

by the engagement between the two walls 90 and 92 on the pawl 16 with the respective two bosses

44 and 46 extending from the can 20, which is illustrated in Fig.-11 at 150. Similarly, in this
embodiment, the extended position of the handle 18 is regulated by the engagement of the four

" bosses 68a-68d with the outer ends of the cavities 60a-60d within the can 20, which is best
: ﬂlustrated in the sectional view of Fig. 14 showing two of the respective bosses and cavities.

;I‘he':c_:pera'tion' of the slam latch 10 in accordance with the present embodiment will now be
described with refererice to the first and second panel members 102 and 104 for latching against the
keeper 12 as illustrated in Fig. 1. In the present embodiment, preferably the slam latch 10.is

" mounted within an aperture extending through the first panel member 102 in a rigid and non-
" rotating manner and the keeper 12 i secured in a fixed position to the second-panel member 104.
: 'I‘he first and second panel members 102 and 104 can respectively comprise, for example, a cabinet
door and 'c_orrespohding frame comprised substantially of wood, although it should be understood
'. the. slam latch 10 and keeper 12 can be utilized with numerous other types of enclosures and
' coniprisécf of other materials as well. In this embodiment, the keeper 12 is secured to an inside

surface of the frame 104 via two retaining screws extending through the two mounting apertures

' extending through the keeper 12. As shown in Fig. 1, the keeper 12 is generally rectangular in this
embodiment and includes an engaging surface 13 defined by at least one and preferably a plurality .
* of ratcheting teeth or serrations, each comprised of a substantially ramped camming surface and a

lodking' surface. In the present embodiment, the slam latch 10 is secured in a non-rotating manner

" in the door 102 via engagement of a protrusion such as lug 160 extending from the outer surface 21

of the housing 14 and cavity such as key way 162 within the door 102 adjacent to the mounting
aperture. In the present embodiment, the slam latch 10 is inserted within the aperture in door 102 so
that the lug 160 is received into the key way 162. The slam latch 10 is secured to the door 102 in
this embodiment by tightening mounting nut 11 relative to a threaded section 163 on the outer

surface of the housing 14, so that a lower surface of the flange 22 engages an outer surface of the

door 102. In the present embodiment, the axial position of the slam latch 10 is secured by the
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mounting nut 11 and flange 22 positioned against opposite sides of the.door 102 and the rotational
position of the slam latch 10 is fixed by the position of the lug 160 within key way 162. In addition,
in this embodiment, the aperture through the door 102 is substantially annular in cross-sectibn_:
corresponding to the substantially tubular shaped outer surface 21 of the housing 14 received within
the aperture, although other cross-sectional ..cdnﬁgurat__ions_qf the aperture thrp_i:gh the door 102
and/or outer surface 21 of the housing 14.can-al_so be utilized where desired. Although not shown,
the positions of the lug 160 and key way 162 may be reversed so that the protrusion is positioned
within the door 102 and the key way or other s_haped' opening is positioned within the outer surface
of the housing 14. Alternatively, where non-rotational mounting of the housing 14 is des_ired, a
plurality of lugs’key ways may be provided or other means for providing _-non-fotatio_nal mounting
can be used, such as having a "double D" shape on the outer surface of the.'housing 14 and

corresponding "double D" shape in the aperture through the door 102. The housing can also have a
" breakaway lug 160 such that it can be mod_nted with-2 hole without a key even by slamming the

housing into the hole whereby breaking the lug which falls into a cavity in the hbusing prepared.to

- ‘receive it. A lock washer used to prevent rotation if the key way is not present. =~ -

Latching of the slam latch 10 against the keeper 12 fo_r securing the door 102 in a closed
position against the frame 104 will now be described. As discussed earlier, one _aspect. of the
present invention is that the slam latch 10 can operate to latch against the keeper 12 with the handle

© 18 either in its retracted or extended positions. In the present e_mbodi_mént, the handle 18 when inits .
" retracted position has its upper end surface 64 positioned substantially flush with the upper surface |
22 of the housing 14. For purpose of this illustration, it will be seen that the handle 18 is in its

extended position prior to latching against the keeper 12, as is illustrated in Fig. 11. As the door 102

- is moved to close against the frame. 104, the camming surface 170 of the pawl 116 initially comes
- into engagement with an edge of the keeper 12, with continued movement to the clo_sed_ position

resulting with the pawl 16 being moved toward its retracted position é.gainst the bias of the coil
spring 110 as the keeper rides up the camming surface 170. In this embodiment, continued closing

the door 102 moves the cammingsurface 170 past the keeper 12 and the ramped camming surface

of the first ratcheting tooth on:the_'pawl._ls- comes mto engagement with the substantially ramped

- camming surface of the first ratcheting tooth of the keeper 12. Thereafter, any continued movement

of the door 102 into its closed position agamst the frame 104 will move one or more of the
ratcheting teeth on the pawl 16 along one or more of the ratcheting teetﬁ on the ke_eper 12. For
example, on additional movement of the door 102 to the closed position, the camming surface of the
first ratcheting tooth on the pawl 16 will come into engagement with the éainming surface of the
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second ratcheting tooth on the keeper 12 and the camming surface of thie second ratcheting tooth on
the pan 16 will come inte'ehgagement ‘with the camiming surface of the first ratcheting tooth of the.
keeper 12. This progression of the ratcheting teeth on the pawl 16 along the ratcheting teeth on the
keeper 12 will continue until the door 102 is in the ¢closed position against the frame 104, such as
shown in Fig. 1. In Fig. 1, each of the ratcheting teeth on the pawl 16 is shown in engagement with
each of the ratcheting teeth on the keeper 12, although this is not Tequired and it should be
understood that any number of ratcheting teeth on the pawl 16 can be in engagement with any
riumber of rafchetihg teeth on the keeper 12. In this emibodiment; the positions of the camming and -
lockmg surfaces on the pawl 16 are mbstannally 180° from a posmon of each camming and locking
surface on the keeper 12. -

' When the slam latch 10.is in a latched positioned against the keeper such as illustrated in

Fxg 1, the'mgagemem" of the ratchetmg teeth on the pawl ‘16 and keeper 12 provide significant
" holding force to retain the door 102 in its closed and latched position against the frame 104. This is

accomplished in the present embodiment through the engagement of the substantially perpendicular

- 'lockmg surfaces on the respective paw] 16 and keeper 12. Also, the force exerted by the coil spring.
o 110 provndes addxtlonal holdmg force between the keeper 12 and pawl 16.

20
" retracted position, which provides much versatility in operation. The slam latch 10 in accordance
' with the present embedi'n_:en't is illustrated in Fig. 13 with the handle 18 in the retracted position. So
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"' Another aspect of the present invesition is that the slam latch 10 when in its latched position
against the keeper 12 will remain latched when the handle 18'is in its extended position: or its -

as to illustrate the movement of the handle 18 between its extended and retracted positions,
movement of the handle 18 from its extended position illustrated in Flg 11 to the retracted position
in Fig 13 wxll now be deséribed. - Retraction of the handle 18 is -accomplished by applying a .
suitable pressmg force such as by hand against the outer surface 64, so as to depress the handle 18 in

opposition to the tension on the coil 'spr_ing 116. In this embodiment, as the handle 18 is moved
| toward its retracted or closed position, the four bosses 68a-68d are moved within the four cavities
 60a-60d within the can 20. Continued movement of the handle 18 towards its retracted position will
.' bnng the camming surface 71 into engagement with the boss of the generally flexible leg48. Asthe

handle 18 is depressed further into its retracted position, the boss of the generally flexible leg 48
follows the pathway of the camming surface 71 and then engages the opening 70 within the
eamining surface 71 in order to retain the handle 18 in its retracted position. - In this embodiment,

- preferably the camming surface 71 on the handle 18 is generally in the shape of an "M" and
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comprises a three dimensional shaped channel defining, with reference to the pathway of the leg 48,
an upwardly inclined surface 71a, a substantiaily planar surface 71b connected with surface 71a
terminating at opening 70, an inclined surface 71c extending up from the bottom surface defined by

opening 70 and opposite surface 71a, and a substantially planar surface 71d adjacent to the surface

71c and substantially aligned with the bottom surface of opening 70, although other suitable
configurations can also be utilized for the same purpose. The resiiiency provided by the spring
action of the generally flexible leg 48 positions the boss against the camming surface 71 and
provides sufficient holding force when the boss is seated within the cam opening 70 in the retracted
position of the handle 18. The flexibility of the leg 48 allows thé boss to follow the pathway of thé .
camming surface 71. In this embodiment, the generally flexible leg 48 pivots at its connection with

the outer surface 36 of the can 20 when traveling within the camming surface 7i. I_h particular, as

the handle is moved from its extended position to its retracted position, the leg 48 initially pivots .
away from the opening 70 due to the engagement of the boss with the ramped cam surface adjacent

- the upwardly included surface 71a, and then the resiliency of the leg 48 b[irigs it back toward center -
‘and into the opening 70 when the boss is positioned within the planar surface 71b and adjacent the

opening 70. Similarly, as the handle is moved from its retracted position to its extended position, . |
the leg 48 again pivots away from the opening 70, but in the opposite direction, due to engagement

of the boss with the ramped cam surface adjacent the inclined surface 71c. The resiliency of the leg .

48 then brings it back toward its original center position when the planar surface 71d is moved out
of engagement with the boss of leg 48. In this embodiment, due to the "M" shape of the camﬁﬁng |

- surface 71, the handle 18 when moved 10 its retracted position has its outer surface 64 initial_ly_ move

‘past the upper surface 22 and into the cavity 26 of the housing 14, followed then by the ﬁpper end -

“surface 64 then moving back toward the upper surface 22 and into the position illustrated in Fig. 13,

with the outer end surface 64 of handle 18 substantially flush with the upper surface 22 of the
housing 14. In the present embodiment, the amount of retraction of the handle 18 into the cavity 26
within the housing 14 is regulated by the relationship of the four bosses 68a-68d on the handle 12
within the four cavities 60a-60d within the can 20; in particular, when the handle 18 of the slam

* latch 10 is in its fully retracted position, the bosses 68a-68d are positioned against the ends of the

four cavities 60a-60d positioned closest to the bottom surface 40 of the can 20.

In order to extend or "pop-out" the handie 18 from its retracted bosition flush with the

- housing 14 shown in Fig. 13, a suitable amount of depressing force is again exerted upon the outer

surface 64, so as to move the handle 18 further toward its retracted position within the cavity 26 of
housing 14, which results with the boss on the generally flexible leg 48 initially moving out of the
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mr'n' bb'ening and then following the remaining portion of the camming surface 70. The tension on
the coil spring 116 then form the handle member 18 back out toward its extended position, such as
shown in Fig. 1 l '

The operation for unlatching the slam latch 10 when engaging the keeper 12 shown in Fig. 1
will now be described with reference to Fig. 11. In this embodiment, unlatching can be
accomplished by rotation of the handle 18 in either its clockwise or counterclockwise direction in

“order to move the pawl 16 toward its retracted position and away from the keeper 12. Although not -

shown, in other embodiments it may be desired that unlatching can only-occur on rotation of the
handle 18 in one direction. In the present embodiment, Fig. 14 illustrates the handle 18 rotated to its
furthest counterclockwise position and retracting the pawl 16.  In this embodiment, the movement

of the pawl 16 to its retracted position is accomplished by. the boss 46 extending from the can 20
which rotates with rotation of the handle 18 and accotdingly moves the pawl 16 to its retracted
posmon through engagémem-With'the wall 92, Although not shown, on clockwise rotation of the
" handle 18, the retraction of pawl 16 would occur due to-the rotational- movement of the boss 44.in.
" engagement with the wall 50 on pawl 16. When the pawl 16:is retracted away from the keeper 12, .
“the door 102 can then be opened by a suitable pulling force on the handle 18.. In the present .
"'embodxment, upon release of the. rotational force on the:handle 18, the force exerted by the coil
sprmg 110 moves the pawl 16 back: toward its extended position which, in turn, rotates the handle
" 18 back into the position illustrated in Fig. 11. In this embodiment, the boss 50 is moved against
" and along the length of the surface 140 in the outer surface 21 of housing 14 on rotation of the
i handle 18. In thls embodlment, ‘the amount of rotational movemeént -of the handle 18 in uther.
 direction can be regulated by one or both of the engagement of the inner end portion 80 of the pawl

16 with the inner surface 112 of the housing 14, or the inner surfaces 170 shown in Fig. 2 defined

~ by the opening 28 atthe oppdsing ends of the surface 140 of housing 14. - .. -

Another feature of the present embodiment is that supplemental latch actuating means are

" provided independent of the hiandle 18 for selectively moving the pawl 16 into its retracted position.

In this embodiment, the supplemental latch actuating: means comprises the actuator 32 and
receptacle 96 in the bottom surface 86 of the pawl 16. For example, from the position illustrated in
Fig. 11 in which the actuating member 32 is attached with housing 14, a suitable amount of
depression force against the free end of the actuator 32 in a direction of the pawl 16 will at least
substanitially release and preferably detach the actuator 32 from engagement with the housing 14 by
the connector 34, in order that the opposing end of the actuator 32 can move into the receptacle 96
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within the pawl 16. In this embodiment, the actuator 32 is secured by being press-fit within the
receptacle 96 in pawl 16. Thereafter; the actuator 32 can be moved by application of a suitable
force in opposition to the tension of .coil spring 110 in order to niove the pawl 16: toward it_s
retracted position; for example, with reference to the latched position shown in Fig. 11, away from
the keeper 12 to allow subsequent opening of the door. In this embodiment, the two walls 90 and
92 of the pawl] 16 are moved away from the drive members 44 and 46 on the can 20 as the pawl 16
is moved toward the retracted position.

Although not shown, in other embodiments the actuator 32 can be attached directly to the
pawl 16, for example by a screw connection or by being a single molded piece, rather than the
actuator 32 being a separate piece prior to being press-fit into the pawl 16. '

* In Figs. 19-28 is shown another embodiment of a laich in accordance with the present .
invention. As best illustrated in Fig. 19, the latch 210 is of the slafn—actiqﬁ type and is shown
mounted in a portion of 2 first member 202 shown in section and in a latched position against a
keeper 212 shown mounted to a portion of a second member 204 in sectlon In the present

“embodiment, the slam latch 210 includes, as portions thereof, a housing compnsmg  latching

member. 214 and latch actuating means comprising in this embodiment an actuator 216 and a

‘biasing means 218, which in the present embodiment is of the torsion spring type. Although not

shown, it should be understood that the biasing means 218 can be provided in other forms as well, .
such as an integral spring or living spring attached with one or both of the actuator 216 or latching |

- member 214. In addition, while in the present embodiment the latching member 214 and actuator

' . 216 are comprised of separate components, in other embodiments the actuator 216 and latchmg
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" member 214 can be provided as a single one-piece element. The various components of the slam

latch 210 will be described in more detail in the following paragraph.

The latching member 214 as illustrated in Figs. 21 and 22 includes an upper surface 220
having a generally rectangular shaped cavity 222 therein and two bosses 224 and 226 extending
from the upper surface 220 proximate opposing ends. The latching member 214 in this embodiment
also include a rear surface 228 defining a substantially planar surface 230 and an angled mounting
surface 232. In addition, as best illustrated in Fig. 22, in this cmbodiment the rear surface 228

- further includes opposing substantiaily square shaped cavities 234 extending therein.
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In addition, as shown in Fig. 21, the latching member 214 also includes a lower surface 236
substantially planar in configuration and including an ‘aperture 238 therein generally annular in
cross-section as best illustrated in Fig. 22. In this embodiment, the latch member 214 also includes
a ffont surface defined by an angled camming surface 240 and an engaging portion 242 defining at
least one and prefefably a plurality of ratcheting teeth or serrations. In the present embodiment,
each ratchetmg tooth or serration preferably comprises a ramped camming surface and a locking
surface generally elongated along a longitudinal axis of the latching member 214. As will be
dgscnbed'm more detail herein, the engaging portion 242 is adapted to come in contact with the -

" keeper212ina latched position. In this embodiment, the latching member 214 further includes a

cavity 244 generally rectangular in configuration and provided within the bottom surface 236.

‘In Figs: 23-25 is illustrated in detail the configuration of the actuator 216 in accordance with
the present embodiment. Actuator 216 includes a handle 246 generally rectangular in cross-section
and attached with a substantially planar upper surface of a wall 248. As best shown in Figs. 23 and

| 25 in this embodiment, the wall 248 also includes a substantially planar lower surface having a pair |
of generally elongated bosses 250a and 250b attached proximate opposing ends. In this
" embodiment, the conﬁguratlon of the bosses 250a and 250b of the actuator 216 corresponds in
~ configuration to the bosses 224 and 226.of the latching. member 214. The actuator 216 in this
émbodiment aiso mcludes a body 252 generally rectangular in configuration and. extending from the

lower surface of the wall 248. In this'embodiment, preferably an aperture generally cylindrical in

. cross-section is provided extending within a bottom surface 254 of the body 252 and tetminating

adjacent to the wall 248." In addition, in this embodiment, the actuator 216 also includes a platform

256 attached with one side of the body 252 and with the platform 256 including a generally

cylmdncal channel 258 extending within its upper surface 260 and substantially parallel to. the wall
248, In addition, in this embodiment, the platform 256 further includes.a stop 261 generally. square

in confi guratlon adjacent to the upper surface 260 and channel 258, the purpose of which will be

described. below.

In Figs. 26 and 27 is shown in detail the latch actuating means comprising the actuator 216
and biasing means 218. As best shown in Fig. 27, the torsion spring 218 includes two opposing legs

"918a and 218b and with the leg 218a positioned adjacent to the stop 261 of the actuator 216. As

discussed earlier, the biasing means 218 while comprising a torsion spring in the present
embodiment can comprise any other type of spring member, such as any of the metallic or integral
springs disclosed in U.S. Patent Nos. 3,850,464 and 3,841,674. On assembly of the slam latch 210,
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the torsion spring 218 is prefera_blj first inserted into the channel 258 within the actuator 216 which
defines the latch actuating means of the present embodiment. Thereafter, the latch mtm means is.
assembled with the latching member 214, which in the present embodiment can be accomplished in
one or two ways; in particular, the latching member 214 and latch actuator means being assembled
before or after instatlation in the first panel member 202. For purpose of this illustration, assembly
of the components of slam latch 210 will be-described after being inserted into the first panel
member 202. As illustrated in Fig: 19, the actuator 216 is positioned above the first panel member
202 while the latching member 214 is positioned below the first panel member 202. The body 252
and platform 256 of the actuator 216 is then inserted through the rectangular shaped opem_ng in the
first panel member 202 and received into the cavity 222 in the latching member 214. A screw 270
is inserted through the opening 238 in the latching member 214, and into the openitig in the bottom
surface 254 of the actuator 216, and then tightened _fdr connection of the _oqmponenfs and for

- retaining the slam latch 210 in the aperture through the first panel member .202. As il!ush'ated in
'Fig. 19, the panel member 202 is positioned between the wall 248 of the actuator 216 and upper

surface 220 of the latching member 214, and in this embodiment, preferably _the_bqsses _25.05 and
250b on the actuator 216 and bosses 224 and 226 on the latching member 214 are_:eacl_;_ in

" engagement with the opposing surfaces of the first panel member 202.

. In the present embodiment, the actuator 216 and létching member 214 are each preferé.blj of
a resilient plastic material formed by molding or by other manufacturing methods and the torsion
spring 218 and screw 270 are each comprised of metal, although it should be understood that any |
other suitable materials or manufacturing methods can be utilized where des;_red

The structure of the keeper 212 and assembly to the second panel member 204 Will n_bw be
described. - As illustrated in the front elevational view of Fig. 19 and isolgtéd_ right side elevational
view of Fig. 28, the keeper 212 includes a body 280 generally rectangulér_ in conﬁguration m this
embodiment and means for attachment comprising four substantially anaular mouhting holes 282a -
282d extending through the body 280. In addition, in this embodiment, the keepef 212 further
includes an engaging portion 284 comprising at least one and pfgfer_ably a plurality of ratcheting
teeth or serrations, with each ratcheting tooth or serration comprising a _sﬁbstantiallj ramped
camming surface and a locking surface, preferably corresponding in configuration with the
camming and locking surfaces of the engaging portion 242 on tﬁe latching member 21 4 Although
not shown, the keeper 212 is secured to the frame 204 via retaining screws or the like received
through the openings 282a - 282d and into the surface of the second panel member 204, although it
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should be understood that any other suitable retaining means can be utilized for the same purpose..
The keeper 212 in this embodiment is preferably comprised of resilient plastic material formed by

moldmg, however any other surtable matenals or manufactunng processes can be utilized for this
purpose

" 'The operation of the slam latch 210 for securing the first panel member 202 in a closed

| posrtron agamst the second member 204 via engagement with the keeper 212 will now be described.

The ﬂrst and second members 202 and 204 in this embodiment can comprises doors, panels or the
ltke and of any of a vanety of different materials, such ‘as wood, metal, or plastic, to name a few.

"For purposes of this illustration, the first member 202 and sécond member 204 are a respective door

and fraime of a cabinet. From'an"opened position, the door 202 is pivoted in a direction of the frame

::204 which results in the angle camming surface 240 of the latching member 214 first engaging a
' 'portlon of the keeper 212; in particular, as illustrated in Fig. 19, preferably the upper right hand
"corner of the keeper 212. Thereafter, continued pivotal movement of the door 202 toward its closed

posmon agamst the frame 204 results with the slam latch 210:being moved rearward, in a direction

" of arrow 290 against the bias of torsion spring 218, due to the angle of the camming surface 240

ndmg against the keeper 212. Thereafter, continued closing of door 202 will position the camming

" surface of the first ratcheting tooth on the latching member 214 in engagement with the ramped

E 'I'carnmmg surface of the first ratcheting tooth of the keeper'212. On-additional movement of the
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" door 202 into its closed position against the frame 204; one or more of the ratcheting teeth on the
o latchmg member 214 will move along one or more of the -ratchetmg-- teeth on the keeper 212.. For

| example, on additional movement of the door 202 to the closed position, the camming surface of the
 first ratcheting tooth on the latching member 214 will come into engagement with the camming

surface of the second ratchetmg tooth on the keeper 212, and the camming surface of the second
ratchetmg tooth on the latching memiber 214 will come into engagement:with the camming surface

of the first rhtcheting tooth of the keeper 212. This progression of the ratcheting tecth on the

letohing member 214 along the ratcheting teeth on the keeper 212 will continue until the door 202 is
in the closed position against the frame 204, such as shown in Fig. 19. In Fig. 19, each of the
ratcheting teeth on the latchmg member 214 is shown in engagement with each of the ratcheting
teeth on the keeper 212, although this is not required and it should be understood that any number of

chetmg teeth on the latching member 214 can be in engagement with any number of ratcheting

* teethonthe keeper 212.
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When the slam latch 210 is in a latched position against the keeper 212 as is illustrated in
Fig. 19, the engagement of the ratcheting teeth on the latching member 214 and keeper 212 provide
significant holding force to retain the door 202 in its closed and latched position against the frame
204. In the present embodiment, this is accomplished through the engagement of the locking

surface of the respective latching member 214 and keeper 212, which are each generally parailel to
the surface of the door 202 and frame 204 in this embodiment. In addition, the force exerted by the

torsion spring 218 provides additional holding force between the keeper 212 and latching member
214, |

* For opening of the door 202.out of engagement. with the frame 204, the slam latch 210is
moved in a direction of arrow 290 via suitable force exerted on the handle 246, such as by the
thumb and finger of an operator, in order to move the ratcheting teeth on the latching member 214

out of engagement with the ratcheting teeth on the keeper 212. The movement of the slam latch 210 .

in the direction of arrow 290 occurs due to the compression of the torsion spring 218 against the
edge of the door 202. The door 202 can then be moved toward its opened position away ﬁfoin the

- frame 204 ‘when the slam latch 210 is moved sufficiently far enough out of engagement with the
" keeper 212, |

- InFig. 29 is shown another latch actuating means comprising an actuator 310 mounted in a
latch 312, with the latch 312 being shown mounted in a first .member 302 and in an uMAtched .
‘position, and with the actuator 310 being shown in an extended position; Similar to that déscribed: "
earfier, the actuator 310 can also be utilized in connection with a variety of .different types of
latches. In Figs. 29-46 is illustrated another type of latch suitable for use with the actuator of the
present invention. The latch 312 as illustrated in Fig. 29 is of the type disclosed in U.S. Patent No.
4,556,244 which is incorporated by reference her_ein and, for the sake of bi'evity, only those portions
which differ from that disclosed in connection with the 244 Patent will be described in detail herein.

The-actuator 310 as shown in Fig. 29 includes, as portions thereof, a shell' 314, acap 316, a
sleeve or can 318, a spacer 320, a biasing means 322 and a housing 324. In this embodiment, the
housing 324 is configured in order to accommodate the actuator 310 as well as the compdr_ients of
the latch 312. The major components of the latch 312 include an a_n_nuiar or ring-like cam 326, an
actuating boss comprising a shaft 328, a cam-follower pin 330, a motion-oohtrolled pin 332, and a

latching member comprising a pawl 334. The foregoing elements of the actuator 310 will be
described in more detail below. '
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' The housing 324 is illustrated in detail in the isolated views of Figs. 32-34. The housing
324 as illustrated in this embodiment includes opposing upper and lower surfaces 336 and 338 and

‘an outer surface 340. The upper surface 336 in this' embodiment defines a flange generally

rectangular in conﬁguratlon and includes a pair of mounting lugs 338 each generally cylindrical in
cross-section in this embodiment extendmg from a lower surface of a flange 336. Although not
shown, preferably in this embodiment each of the lugs 338 include a threaded portion on its outer
surface. In addition, provided within the upper surface 336 in this embodiment is a cavity 340
generally cylindrical in shape and terminating by a substantially annular seating member 342. In

addition, a platform 344 also generally annular in shape in this embodiment is positioned against the

~ seating member 342. The platform 344 also includes an opening extending: therethrough and
generally annular in shape in this embodiment. As best shown in Fig. 32, the housing 324 further

| 'i.ncludes a sleeve 331 adjacent the platform 344 and terminating by the bottom surface 338. As best

shown in Figs. 32, 34 and 35, the sleeve 331 in this embodiment is generally cylindrical in cross-

section and -includes at least oné and' preférably two miotion-control channels which, in this -
" embodiment, comprises a pair of axial motion-control slots 346, 180° apart, and a pair of laterally

e_xtehditig motion-control recesses 348, spaced 180° apart. ‘The sleeve 331 in this embodiment

.' i:hclhdes an opening theérethrough generally ‘cylindrical in shape and attached with the opening
| -iext:et.lding fhro'dgh thé platform 344. In operation, the motion-control slots 346 and recesses 348
,. .recewe in sequence, in one order or the other, the motlon-control pin 332, which is described in
de'tallxn the '244 Patent '

Tﬁe sleeve 318 is illustrated in the isolated views of Figs. 36-39. In this embodiment, the

| sleeve 318 is generally cylindrical in cross-section and ‘includes opposing top and bottom surfaces
350 and 352 and an outer surface 354. The top surface 350'in this embodiment includes an opening -

356 extendmg therein generally cylindrical in shape and terminating by the substantially annular

Seating member 358. The bottom surface 352 in this embodiment includes an opening 360

extending therein generally annular in shape and extending through the seating member 358 to the

'- ~ opening 356. As best shown in Fig. 37, the sleeve 318 in this embodiment further includes at least

one and preferably four guiding channels 362 therethrough generally J—shaped in this embodiment,
although other conﬁgm'atlons can also be used for this purpose.

" The 'spacér.320 is illustrated in the isolated views of Figures 40-and 41. In this embodiment,
the spacer 320 is generally cylindrical in shape defined by an upper surface 364, a cavity 366
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extending within the upper surface 364 and terminating by an annular seating member 368 and a
second aperture extending from the annular 'se,ating member 363 toa bottoxﬁ surface 370 generally
cylindrical in this embodiment. The spacer 320 in this embodiment also includes an outer surface
372 having a pair of aligned apertures 374 generally circular in shape extending fhrough 6pposite
sides of the outer surface 372. |

The shell 314 is illustrated in the isolated views of Figs. 42-44. The shell 314 in this
embodiment is generally cylindrical in cbn_ﬁguration defining opposing upper and lower surfaces
376 and 378 and with an opening exiending longitudinally through the sleeve 318_extending
through the surfaces 376-and 378. The sleeve 314 of this embodiment further includes at least one
and preferably four retainers 380, each generaily rectangular in configuration in this embodiment,

~ extending from the inner surface 382 of the shell 314 defined by the opening extending
* therethrough and positioned proximate the lower surface 378 and at generaily 45° intervals in this

embodiment. . The ‘shell 314 in this embodiment also includes within its inner surface 382 a
substantially annular channel 384 proximate t:he upper surface 376. In addition, in this embédiment,_ _
the shell 314'méy also include a notch 384 within the inner surface 382 and positioned proximate
the lower surface 378. '

- The cap 316 in this embodiment is best illustrated in the top plan view of Fig. 31 and
isolated views of Figs. 45 and 46. The cap 316 in this embodiment includes an upper _Su__rface,.388 }
generally ribbed in this embodiment: and a lower surface 390. In addition, in this embodiment,
extending from the lower surface 390 is a subsﬁntially annular and hollow prpjeétién 392 In
addition, as best illustrated in the fmgmen_tary- sectional view of Fig. 318, the cap 316 in this
embodiment further includes a connecting member 396 generally annular in this embodiment
extending from the bottom surface 394-and positioned at the perimeter of the cap 316. The
connecting member 396 in this embodiment defines a boss 398 extending from the connecting
member 396 and outwardly away from the cap 316. .

'Assembly of the actuator 310 with the latch 312 will now be described. Preferably, the cam
320 is inserted into the opening 356 within the sleeve 318, The shaft 328 is then inserted into the

opening 375 extending within the spacer 320 and the cam-follower pin 330 is inserted through both

the opening 374 in the spacer 320 and an opening extending through the shaft 328. The terminating

- end of the shaft 328 opposite its connection with-the spacer 320 is inserted into the openings 356

and 360 through the sleeve 318. The sleeve 318 is then inserted into the opening through the shell
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314 and with the retainers 380 positioned within the channels 362 of the sleeve 318, with this partial

assembly then being inserted into the housing 324 by the free end of the shaft 328 being inserted

into and through the openings within the platform 344 and sléeve 331. At this point, preferably the
remaining componems of the latch 312 ire assembled in'the manner described in the '244 Patent.
Thereafter, preferably' the'biasing means 322 which is of the coil spring type in this embodiment is
positioned on the end of the shaft 328 at one end and into the hollow opening of the projection 392
at its other end, with the cap 316 then inserted into the channel 384 within the inner surface 382 of

the shell 314 for connection.

The various components of the actuator 310 can be comprised of any suitable materials and -
from ahy suitable manufacturing processes. In the present embodiment, the housing 324, sleeve

318, shaft 328 cam 320, pins 330 and 332 and biasing means 322 are comprised of metal or metal-
hke matenals and the shell 314 cap 316 and ‘spacer 320 are preferably manufactured of

" conventional thennoplastlc or thermosetting materials, such as by injection molding.

30

“The operation of the actuator 310 in connection with the latch 312 will now be described
 'with reference to Figs. 29 and 30. Latch 312 is illustrated in Fig. 29 mounted in a first member 302

and is shown in an unlatched position and in Fig. 30 shown in a latched position against a second

_. ' member 304." The first and second members 302 and 304 can comprise any of a variety of types of
20 closure members, such as doors, panels and the like. As-described in more-detail in the ‘244 patent, .
" 'the paw] 332 undergoes successive rotation and axial movements as the latch 312 is moved between

its latched and unlatched positions. In this embodiment, the operation of the latch is controlled

through rotation of the actuator 310, In the present embodiment, rotation of the pawl 332 between

its latched and unlatched positions is possible when the actuator 310 is either in an extended
' 'po'Sitioxi as is shown in Fig. 29 or in a retracted position-as is shown in-Fig. 30.. The advantage of .
the actuator 310 of the present embodiment is that it can be moved into its extended position for

ease of use and then, after the pawl 334 is moved to its ’desiréd position, the actuator 310 then
mbved to its retracted position. For purpose of this illustration, it will be assumed that the actuator
310 is in its retracted position and the pawl 332 is in its latched position such as shown in Fig. 30.
In this embodiment, in crder to move the actuator 310 towards its extended position, a suitable

amount of depression force is exerted on the outer surface 388 of the cap 316, such as by the thumb
* against the rib surfice of the cap 316. The force exerted an the cap 316 works to move the shell 314

slightly in an inward direction toward the pawl 334 against the force of the biasing means 322, so
that the retainers 380 will move within the channels 362 of the substantially stationery sleeve 318.
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Thereafter, a suitable rotational movement of the cap 316 will impart rotational movement of the
retainers 380 within the J shaped channels 362, with the force of the biasing spring 322 then urging
the actuator 310 toward its extended position shown in Fig 29. In operation, prefaably the
depression and rotational movements on the cap 320 occurs at substantially the same time. In this
embodiment, the amount of extension of the actuator 310 is regulated by the interrelationship
between the retainers 380 within the J shaped channels 362 of'the sleeve 318.

Additional embodiments of the present invention are illustrated in Figs. 47-52.. For the sake
of brevity, the embodiments of the present invention illustrated in Figs. 47-52 will be described with

" reference to the earlier embodiments of the present invention.

- InFig. 47 is shown a latch of the slam latch type and which includes another latch actuating

'means in accordance with the present invention. In this embodiment, the latch 600 .inc".!ud.es a

housing 614, a cam or sleeve 620, a handle 618 and pawl 616, details of which will be described
below. ' |

“The housing 614 in its embodiment includes a pair of opposing cavities 630 and 632,. each
generally rectangular in configuration, provided within the inner surface. The cavities 630 and 632
can also be formed as a continuous channel extending entirely around the inner sp_rt"ace of the

“housing 614. In addition, in this embodiment the housing 614 also includes a sﬁb_stantially annular_ o
- depression 634 extending within the upper surface 622.

'The cam or sleeve 620 in its embodiment defines a generally tubular member 640 attached
with a body 642, which in this embodiment is mushroom shaped in configuration. In addiﬁon, in
this embodiment a drive member 644 comprises a pin received within an opening within the bottom
surface of the body 642, though as should be understood an integral drive member 644 can also be
provided similar to that illustrated in the slam latch 10. In addition, in this embo_diment the sleeve
620 includes at least one and preferably a plurality of slots extending at predetermined distances
along it longitudinal axis, which in the present embodiment comprises two slots 646, the purpose for
which will be described in more detail below.

The handle 618 in this embodiment includes proximate its lower end. at least one and
preferably two opposing cavities 648, each generally rectangular in configuration. In addition, in
this embodiment. the ‘handle 618 includes a pair of opposing slots into which pins 650, each
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generally cylindrical in’ configuration are received, although as should be understood the pins 650

" can be provided integrally connected to the handle 618.

The configuration of pawl 616's best illustrated in the bottom plan view of Fig. 48. Pawl
616 is generally T-shaped in configuration and includes in this embodiment a notch 652 generaily
rectangular in configuration within its outer surface, the purpose for which will be described below.

In this embodiment, means are provided for retaining the handle 618 in its closed position

| including a Biasing means compﬁsitig in this embodiment a compression spring 657 and at least one

and preferable two detent members comprising tabs 659, attached to opposing ends of the
compression spring 657, such as by a screw, rivet or the like. In addition, a generally flexible sleeve

" can be provided into which the compression spring 657 is received such as the hose 655 illustrated

in Fig. 47. In this embodiment, each of the tabs 659 preferably are generally elongated in
configuration having a substantially planar upper end and a generally radiused lower end. In
addition, in this embodiment, a bearing member comprising a generally elongated bolt 661 is
secured to the body 642 of the cam 620, such as by a screw connection in the present embodiment.
In addition, in the present embodiment preferably the bolt 661 includes at its upper end a depression

) deﬁmng by a substantnally radiused wall 663.

The assembly of the latch:600 will now be described. Pin 650 extending from the handle
618 is positioned within the slots 646 within the cam 620. The pin 644 extending from the pgrtion

642 of the cam 620 extends within the notch 652 within the pawl 616. The hose 655 which protects
the spring 657 is positioned in the: depression within the bolt 661 and preferably engaging the =
~ substantially radiused wall 663.. The opposing ends of the hose 655 are preferably received within

the opposing slots 646 within the cam 620. The tabs 659 are positioned. within the cavity 648 of the .
handle 618. Fig. 47 illustrates a position of the tabs 659 when the handle 618 is retracted in its
closed position, with the substantial planar upper surfaces in engagement with a corner portion of

'the cavity 630 within the housing 614.

The operation of the latch 600 in order to pop-out the handle 618 to its extended position .
will now be described. Similar to the latch 10, the handle 618 is depressed in order to be moved to
its extended position. In this embodiment, as the handle 618 is depressed, the upper surface 648a
defined by the cavity 648 of the handle 618 comes into engagement with the substantially planar
upper surface of each tab 659 in order to pivot the tab 659 away from the housing 614. In the
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present embodiment, preferably each of the tabs 659 are pivotally attached proximate the
substantially radiused end to the handle 618, such as by a pin 663, in order to accommodate the

‘pivoting movements of the tabs 659.  As the tabs 659 are moved away from the corner portion of
the cavity 630 in housing 614, the handle 618 is urged to its retracted open position by the bias of

the compression spring 667. The extent of movement of the handle 618 towards it open position is
regulated by the position of the cavities 632, into which the tabs extend in order to retain the open
position of the handle 618. Similarly, as the handle 618 is moved back towards it retracted position
from its extended position, the tabs 659 are moved out of the cavities 632 by pivoting about the pin

" 653 until the tabs 659 are again positioned adjacent the cavities 630. In this embodiment, the

flexibility of the hose 655 operates to provide further retraction of the tabs 659 from the housing

" 614 as the handle is popped-out from its retracted position. In particular, as the handle 618 is

depressed from the position shown in Fig. 47, the hose 655 is slightly flexed and compressed within

~ the substantially planar upper wall 663 of the bolt 661, which provides for improved compression of

the spring 657 and accordingly retraction of the tabs 659.

The operation of the latch 600 for retraction of the pawl 616 will now be described. In this

' embodiment, rotation of the handle 618 when in its extended position results with corresponding

rotation of the cam 620 due to the engagement of the pin 650. The rotational movement of the
handle 618 is translated to the pin 644 positioned within the notch 652 with the pawl 616. The
movement of the pin 634 engages the back wall of the notch 652 which forces the pawl 616 towards

' its retracted position. The travel of the pin 644 as the pawl 616 is moved toward its retracted

position as illustrated in dotted lines.

The components of the latich 600 can be comprised of any suitable materials and from any
sufficient manufacturing process, such as formed metal and/or molded plastic.

A latch in accordance with another embodiment of the present invention is illustrated in
Figs. 49a-c. The latch 700 as illustrated in Figs. 49a-c is similar to the latch 600 described above.
The handle 714 includes at least one and in this embodiment a pair of cavities 730 and 732 within

the inner surface of the handle 714 similar to the cavities 630 and 632. In the present embodiment,

only one of the cavities 730 and 732 are shown and, as described above, the opposing cavities can
be provided as a single channel extending around the entire inner surface of the housing 714. Inthe
present embodiment, preferably the cavity 732 comprises a slot along the longitudinal axis of the
housing 714 and which is larger in size than the cavity 730.
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" The handle 718 in this embodiment includes at least one and preferably at least two
apertures 731 extending therein (only one of which is visible). In the present embodiment, the

' apertures 731 are preferably conical in shape and positioned so as to taper inwardly in a direction of

the outer surface of handle 718.

The latch 700 also includes in this embodiment a sleeve or can 720 defining a generally cup-

" shaped metnber and at least one and preferably a pair of opposing cavities defining slots 723 (only -

one of which is visible) extending along its longitudinal axis. In addition, in this embodiment the
latch 700 inicludes a generally elongated tubular member 725 inside of said handle 718 and can 720.

In the present embodiment, the member 725 includes at least one and preferably a pair of opposing
" cavities 727 (only one of which is visible) within the outer surface thereof, Similar to the cavity 730
' and-732, the cavity 727 can also be provided as an annular cavity surrounding the tubular member

725.

The assembly and operation of the. latch 700 will now be described. In this embodiment, .

 pins 771 and 773 are provided extending from the handle 718. As described earlier, the pins 771
- and 773 can be provided as separate members received within the handle 718 or provided as one-

o piece extending out from the handle 718. In the present embodiment, the pins 771 and 773 are
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received ifito the cavities 732 and 723 provided within the housing 714 and sleeve 720, respectively.
In ad(:iitidn,‘ a bearing member, such as a spherical ball or roller bearing, is provided within the
opening 731 within the handle 718. In a preferred embodiment, a plurality of bearing n;exﬁbers are
provided and can be positioned at defined intervals, for example, three bearing membérs at 120°

‘intervals. In operation, when the latch 700 is positioned with the handle 718 in its retracted closed

position shown in Fig. 4a, the bearing member is positioned within the cavity 730 of the housing.
714, as is shown by the bearing member 777a. The interaction between the bearing member 777a
and the surface defined by the cavity 730 retains the handle 718 in its closed position. In order to
pop-out the handle 718, the handle 718 is depressed which moves the bearing member 777a in a

- downward difectibt_l s0 as to be positioned substantially adjacent to the cavity 727 within the tubular

member 725 as shown in Fig. 4%b. The configuration of the opening 731 allows the bearing
member 777a to roll down the sloped surface of the opening 731 and into the cavity 727 as shown

by the bearing member 777b. Thereafter, the handle 718 and tubular portion 725 are moved to an

extended position shown in Fig. 49c due to the bias of a spring mechanism, such as a compression
spring 781 positioned between the handle 718 and tubular member 725 and a compression spring
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783 between the handle 718 the can 720. In the present embodiment, the motion of the handle 718
toward its extended position is regulated by the movement of the pins 771 and 773 within the
respective cavities 732 and 723. Similarly, as the handle 718 is moved from its extended position

‘back toward its retracted position, the bearing members 777 move out of the cavity 727 within the
' portion 725 and back into the cavity 730 within the handle 718. The remaining components and

operation of the present embodiment are similar to the latch 600.

Another embodiment of the latch of the present invention is illustrated in Figs. 50c and 50a- -
¢. The latch 800 shown in Fig. 50 is again of the slam-action type including a hqusiﬁg_ 814 a handle _
818, a sleeve or cam 820 and a pawl 816. In this embodiment, the handie 818 and hdusing 814 are
similar to that shown with respect to the latch 10.- The can 820 in this embodiment differs frmh the

~can 20 in that the boss 850 is adapted to operate as a detent rather than to keep the can in a mounted
" position, such as the boss 50 of the can 20. The details of which will be described in more detail

below. ' In addition, in the present embodiment, the drive means comprises a single drive member

850 defining in this embodiment a generally cylindrical extension 851, a projection 853 comprising

- a cam surface generally triangular in cross-section in this embodiment and an actuator 862 attached

" at a distal end of said extension 851 comprising a generally planar wall in the present embo_diment_,
" as best illustrated in Fig. 50a. In addition, in this embodiment, the extension 851 fs odmgﬁsed of
* two parts attached together by a screw extending through an opening in the second part and secured

* within a threaded aperture in the first part, although in other embodiment_s_ihe ext__er.x.si.on;..SSII can

also be provided comprised of greater or fewer parts, such as a single part. =

The pawl 816 in the present embodiment includes an aperture 861 extending therethrough

~ between upper and lower portions and a ramped cam surface 863 adjacent to the aperture 861

defined by a cavity provided within the bottom of the pawl 816,

Assembly and operation of the latch 800 will now be described. The handle 818 and can
820 are attached in a similar manner as handle 18 and can 20 of the latch 10 and which includes a
compression spring 891 positioned therebetween. When the handle 818 is in its retracted closed
position shown in Fig. 50a, the detent 850 of the can 820 is received within the ope_nihg 828 within
the housing 814 in order to retain the can 820 in position. The drive member 850 in thié
embodiment extends through the aperture 861 within the pawl 816 and extends into an opening
provided in the bottom. of the housing 814, which is generally cylindrical in shape in the present
embodiment. In this embodiment, the drive member 850 is assembled by one part of extension 851
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inserted up through the aperture 861 of the pawl 816 for connection to the first part by the retaining

SCrew.

The operation of the latch 800 will now be described. - From the latched position shown in
Fig.. 50, the handle 818 is first depressed ‘which provides pop-out of the handle 818 similar to the
handle 18. Thereafter, for retraction of pawl 816, the handle 818 is then pulled outward away fro_m.
the housing 814, which forces the detent 850 of the can 820 out of the opening 828 of the housing
814, Thereafter, continued pulling of the handle 818 forces the pawl 816 towards its retracted °

' po.éitidn ég‘aiﬁst the bias of the eonipression spring 893 due to the engagement of the cam surface of

portion 853 with the cam surface 863 of the pawl 816, as shown in Fig, 50c. In this manner, the
pawl B16 is retracted to a position so as to be moved away from the keeper, and with continued
pulling of the handle 818 opening the panel member into which the latch 800 is mounted.- When the

" handle 818 is released by 'the:-u'sie_r,' the force of the compression spring 893 operates to bias the pawl
B 816 to its extended position and correspondingly move the-can 820 in an inward direction toward _

the pawl 816, due to the engagement between the cam surface of portion 853 and the cam surface .

" 863 of the pawl 816, as is shown in Fig. 50b. In this manner, the pawl 816 is then moved back
- toward ‘its extended position. Thereafter, movement of the handle 818 to its retracted position will

occur in the same manner as that with respect to the handle 18 and can 20 of the latch 10. In this

_'e;ﬁbodiment, supplemental means for retracting of the pawl 816 is also provided. by the actuator

862; in particular, depression- on said actuator 862 will retract the pawl 816 independent of the
handle 818. Although not shown, in another embodiment an additional spring can be provided for
moving the can 820 to the closed position when handle 818 is released. .

Another embodimerit of the present invention is illustrated in Figs. 51 - 54.  The latch in
accordance with the present embodiment illustrates a modified arrangement for securing the handle
assembly when retracted to its closed position. For the sake of brevity, the present embodiment will |
be described with reference to the latch 10 and only those portions which are different in the present

" “embodiment will be described herein. In accordance with the present embodiment, in Fig. 51 is

shown a latch actuating member comprising a can or sleeve 920, and handle 918 and a cam sleeve
921, the details of which will be described in more detail below.

An isolated perspective view of the can 920 is shown in Fig. 52. In this embodiment, the
can 920 is a hollow tubular member having an upper flange 922, elongated slots extending along a
longitudinal axis corresponding to the slots 60a - 60d in latch 10 and at least one and preferably four
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substantially flexible tabs 924a -924d (only three of which are visible) positioned at..:th_e'bc'_)ttom end

940 and each including at their distal ends a substantially ramped camming surface and a locking

surface. 'In addition, in this embodiment the can 920 further includes one and preferably two drive
members comprising bosses 944 and 946, corresponding to the bosses 44 and 46 of the can 20.

The handle 918 in the present embodiment is illustrated in the isolated perspective view of
Fig. 53. The handle 918 in this embodiment is generally cylindrical in configuration having at least
one and in this embodiment preferably four bosses 968a - 968d (only three of which are visible)
extending from the outer surface of the handle 918. The bosses 968a - 968d in this embodiment are
preferably substantially diamond shaped in configuration, although any suitable configuration can
be utilized where desired.- '

Similar to the latch 10, the handle 918 and can 920 are assembled together by the bosses
068a - 968d being inserted through the elongated slots through the outer surface of the can 920.

The cam sleeve 921 in the present embodiment is a generally tubular member su;rounding |
the handle 918 and can 920 in the present embodiment.- An isolated front sectional view of the
sleeve 921 of the present embodiment is illustrated in Fig. 54.- The sleeve 921 includes a cam
channel 931 provided within at least a portion of and preferably continuous around the inner surface
932. In this embodiment, the cam channel 931 is only partly within the inner surface 932, however,
where desired the cam channel 931 can extend entirely through the wall of the cam sleeve 921 when
desired. In the present embodiment, the cam channel 931 is a two dimensional cam surface and in
the form of a pattern defined by upper and lower portions. In this embodiment, the pattern of the
upper portion is defined by a first surface 933a extending substantially alohg the longitudinal axis of
the cam sleeve 921, an inwardly ramped second surface 933b, an outwardly rambed. third surface
933c, a fourth surface 933d substantially parallel the first surface 933a, an upwardly ramped fifth
surface 933e and a downwardly ramped sixth surface 933f, at which point'the pattern starts over
again with 933a. The lower portion of the cam channel 931 in this embodiment is defined by

' alternating upwardly inclined and downwardly inclined. cam surfaces which in combination are
 generally saw-tooth in shape. In addition, in this.embodiment the point of intersection between the
* upwardly inclined and downwardly inclined cam surfaces, such s illustrated at points 951 in the

lower portion of the cam channel 931, are offset with respect to.the corresponding points of
connection between the upwardly and downwardly inclined cam surfaces of the upper portion of the
cam channel 931, such as at 953. In the present embodiment, the cam sleeve 921 is assembled by
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' Being-iﬁserted around the can 920 from the direction of the bosses 944 and 946 and secured in

j)bSitibn betWeen flange 922 and the tabs 924a - 924d. In particular, similar to the tabs 68a - 68d of
the latch 10, the tabs 924a - 924d initially are flexed inward due to the engagement with the inner
surface 932 of the sleeve 921, with the tabs 924a - 924d flexing back toward their original position,
and with the locking surfaces engaging the lower surface of the cam sleeve 921, when the cam
sleeve is in its assembled position. Inthis embodiment, preferably each of the bosses 968a - 968d of

the handle 918 are positioned within the cam channel 931 of the cam sleeve 921.

The operation of the latch actuating member in accordance with the present embodiment
will now be described. In operation, similar to latch 10, the handle 918 can be depressed between

"extended and retracted positions when mounted within a housing, such as the housing 14. In the

present embodiment, the motion of the handle 918 between its extended and retracted position is

" regulated by the engagement of the bosses 968a - 968d within the cam channel 931 through the cam

sieeve 921. In this embodiment, the rotational position of the handle 918 is substantiaily fixed when
positioned within the housing, while the axial translation of the handle 918 is regulated via the

~ engagement between the bosses 968a - 968d within the longitudinal slots within the can 920. In this
o embodim‘ént, while not shown, a compression spring is. preferably provided for urging the handle |

" 018 towards its extended position, and the extended position of the handle 918 is maintained by the
" position of the bosses 9682 --968d within the upper camming surfaces 933b and 933c, such as._
illustrated in dotted lines in relation to the boss 968a. Subsequent depression of the handle 918 will.
" result with the bosses 968a - 968d.being moved in a downward direction toward the lower portion

of the camming channel 931, such as in the direction of arrow 987 with respect to the boss 968a,
and which comes into engagement with the downwardly sloped cam surface of the lower portion

" and in turn forces the cam sleeve 921 to rotate in a counter-clockwise direction in the direction of
25

arrow 989. ' In this manner, the handle 918 is retained in its retracted closed position due to the.

 position of the bosses 968a - 968d within the fower cam surfaces 933e and 933f, such as illus.trated-

in dotted lines by the boss 968a. In this manner, subsequent movements of the handle 918 between

. the extended and retracted positions results with corresponding rotation of the cam sleeve 921, so

that the bosses 968a - 968d can move between the upper and lower camming surfaces 933b, 933c
and 933e and 933f respectively. Although not shown, in this-embodiment, the latch actuating

" member would operate in a similar manner as that shown in relation to the latch 10; in particularly
* by retraction of the pawl via the drive members 944 and 946 upon rotation of the handle 918 when
" in its extended position. - '
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In Figs. 55, 56 and S6a-d is illustrated another embodiment of a latch in accordance with the
present invention. For purposes of this illustration, the latch 1000 illustrated in Fig. 55 is of the

slam-action type and similar to the latch 10. In this embodiment, the primary difference from the

latch 10 is the means for retaining the handle in the extended and retracted positions within the

‘housing. In the present embodiment, the housing 1018 preferably has an outer surface and at least

one and preferably four tabs 1068a - 1068d (only two of which are visible) prb::imate the end distal
the flange, which substantially correspond to the tabs 682-68d of the latch 10. lh ad_ditidn, in this
embodiment, the handle 1018 also includes at least one and preferably four substantially resilient
stops 1023a-1023d (only two of which are visible) extending from the outer surface and at spaced
separation from the tabs 1068a-1068d. |

The can 1020 in-this embodiment includes a boss 1050 for engagement with the housing

'1014, at least one and preferably two drive members 1052 extending from its lower surface (only
~ one of which is visible) and at least one boss 1052 extending from its inner surface, the purpose of

which will be described below. The boss 1052 in this embodiment is generally cylindrical in cross-

" section.

- In this embodiment, the latch 1000 also includes a cam sleeve 1060 posi_tibned be_twe_en the
handle 1018 and can 1020, which is best illustrated in the isolated view of Fig. 56. The cam sleeve
1060 in this embodiment is a generally hollow cylindrical member having opposing flanged

‘surfaces 1061 and 1063 and at least one cam surface 1065 in the outer surface of the cam sleeve

1060 into which is received the terminating end of boss 1052 as.shown in Fig. 55, which in the
present embodiment defines a two dimensional cam surface. In this embodiment, Biasing meaﬁs are
preferably provided between the cam sleeve 1060 and can 1020 for centering of .the. cam sleeve
1060 in the position illustrated in Fig. 55. In this embodiment, the biasing means éomprises an
integral living spring 1067 extending from the lower flange 1063, ﬂmough any other suit.able'
configuration can be utilized for the same purpose. As best illustrated in Fig. 56, the cam surface

11065 is generally heart-shaped in configuration. In addition, in this embodiment, the cam surface

1065 may also include at least one and in this embodiment two stop members 1068 and 1070 each
in the form of a cantilever spring in this embodiment. The stop members 1068 and 1070 aliow the
boss 1052 to pass in one direction but not the opposite direction.

In Figs. 56a-56d is illustrated the position of the boss 1052 in relation to the cam surface
1065 as the handle 1018 is moved between its extended and retracted positions. In Fig. 56a, the
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boss 1052 is outside of the cam surface 1065 when the handle 1018 is in its extended position. Fig.

" 56b shows the position of the boss 1052 just past the cantilever spring 1068 when the handle 1018 is

in its transition being moved toward its retracted closed position.” Fig. S6¢ illustrates the position of
the boss 1052, which is adjacent and preferably against the cantilever spring 1070, when the handle
1018 is in its closed position. - Fig. 56d _shpws.a position of the boss 1052 just past the cantilever

‘spring 1070 when the handle 1018 is in its transition after being depressed moving towards its

extended position. The boss can be a generally flexible member to accommodate travel through the
cam surface 1065, and/or the cam sleeve 1060 can be moveable relative to the can 1020, such as

rétatéble, for this same purpose.

The operation of the boss 1052 is thus as a cam follower with respect to the cam surface

1065 provided within the cam sleeve 1060. In this embodiment, the cam follower 1052 is provided

" on the can 1020, although the cam follower 1052 can be ‘provided on any other device where
desired, such as the handle 1018. In addition, in the present embodiment the cam surface 1065 is

15

provided on the cam sleeve 1060 and which is generally annular in configuration; although in other .

" embodiments the cam sleeve 1060 can be provided in other configurations as well, such as planer,
- “or the cam’ surface 1065 can be provided in other devices as well. The remaining portions and
‘operation of the latch 1000 is similar to that described with respect to the latch 10 and will not be

" described ifi more detail herein for this reason. =+ '

Another embodiment of the latch in accordance with the present invention is shown in Fig.

'57. As indicated earlier with respect to the earlier embodiments of the present invention, for the

sake of brevity, only the portions which differ from the earlier embodiments will be described in
detail herein. The latch 1100 in accordance with the present embodiment comprises detent means
which operates to assist in centering of the handle and which:also helps to preferably: prevent or at

 least limit wobble in the latch. For purposes of this illustration, the latch 1100 in the present

embodiment will be described with reference to the slam latch 10. In the present embodiment, the

 detent means is provided between the housing 1114 and can 1120 as will be described in detail

below, although it should be understood that the deteftt means can be provided -between - other
portions of the latch, such as the handle and the housing. For purposes of this illustration, a
fragmentary front elevational view of the latch 1100 is shown in Fig. 57. In the present
embodiment, the only portion differing from that illustrated with respect to the slam latch 10 is the

" housing 1114. As shown in Fig. 57, at least one and preferably two detents 1151, which in the

present embodiment comprise two bosses, are attached to the housing 1114 proximate the wall
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1140. In this embodiment, the detents 1151 are attached at the wall 1140 and extend into the
opening 1128 of the housing 1114. The detent feature of the present inv_ehtiqh i.ncl'uldes the boss
1150 of the ¢an 1120; which corresponds to the boss 50 of the slam latch 10. :In operation_éf the
tatch 1100, on clockwise or counter clockwise rotation of the handle, the boss 1150 of the can 1120
will contact and ride over the detent 1151 when the handle is moved back to lts center position. As
shown in Fig. 57, the boss 1150 is positioned between the detent 1151 when the handle is in its
center position. The position of the boss 1150 between the detents 1151 operate to reduce wobble
of the latch. In addition, the detents 1151 provide a "feel" of when the handle is centered due tothe
boss 1150 passing over the detents 1151 when the handle. is rotated in order to unlatch the device. .
In the present embodiment, the sloped.cam surfaces on the top of the boss 1150 facilitate the motion _
of the boss 1150 past the detents 1151.. As should be understood, the detent feature of the present
embodiment can be utilized with any of the other embodiments, just as any of the other features of

" the present invention shown in the various embodiments can be incorporated alone or in any desired

combination in accordance with the scope and spirit of the present invention.

Another embodiment of a keeper in accordance with the present invention is illustrafed in
figs. 58-64. The keeper 1212 of the present embodiment is shown in detail in figs. 58-62 and is
illustrated in operation in figs. 63 and 64 mounted to a closure member and in a fastened position in

* engagement with a latch 1210 mounted to another closure member. In the present embodiment, the

latch 1210 is of the slam-latch type illustrated in figs. 1-18, however it should be understood that the

latch 1210 can be any of a variety of different types of latch devices.

The keeper 1212 illustrated in figs: 58-61 comprises as pomons thereof means for
attachment to a closure member, which includes means for aligning the keeper relatwe to the
closure: member, and means for engagement by a latch. In this embodunet_lt,_ the aligning means

" comprises at least two generally elongated members 1214 and 1216 attached at first ends and

having second ends at spaced separation from each other. The at least two generally elongated
members 1214 and 1216 each define inner surfaces 1218 and 1220, respectively, opposing and
approximately 90 degrees from each other in this embodiment, although dther angular orientétions
can also be used where desired for this same purpose. In addition, in the present embodiment, the
inner surfaces 1218 and 1220 are each substantially planar, however other surface configurations

“can also be utilized.
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| The eﬁgégement means of the present embodiment comprises-a latching surface 1222
similar to the engaging surface 13 of the keeper 12 comprising at least one and preferably.a plurality
of ratcheting teeth or serrations. A difference in the latching surface 1222 is that it is larger in area
than the engaging surface 13, which ‘provides for increased tolerance to misalignment in the x and y
direction when latching with the pawl. The latching surface 1222 is provided on an outer surface of

a wall 1224, which is generally square in configuration in the present embodiment. As should be

understood, the latching surface 1222 can be comprised of other configurations as well, such as any

' conventional prior art keeper. In this embodiment, the wall 1224 includes the inner surface 1218 on

its inner side 'opposite the !atcliing‘wrface 1222

In addition, the means for attachment to a closure member of the keeper 1212 also includes
at least one and in the present embodiment two mounting holes 1230 extending through the

| generally elongate member 1216.Although not shown, other attachment means can also be used

and located at other positions on the keeper 1212. S N
The keeper 1212 in this embodiment also includes a support 1232 generally triangular in shape.and
which is attached to both an outer surface 1234 of the member 1216 and the inner side of the wall

1224 opposite the latching surface 1222. *

" """ As mentioned above, figs. 63 and 64 illustrate the keeper 1212 in 2 mounted position on a

closure member and in engagement with a latch 1210 mounted on another closure member. For .
mounting of the keeper 1212, the closure 1300 is shown having its lower edge defined by its bottom
surface and inside surface received between the members 1214 and 1216 and preferably engaging
the respective inner surfaces 1218 and 1220, which provides the aligning of the keeper 1212 relative
to the closure member 1300. For this purpose, preferably the angular spacing between the inner

" surfaces 1218 and 1220 correspond to the angle between the bottom and -inside surfaces of the
" closure member 1300, which is approximately 90 degrees in the present embodiment. The keeper

1212 is secured to the closure member 1300 by screws or other conventional device extending
thfough the mounting holes 1230 and into the closure member 1300.- -

The opesation of the keeper 1212 when mounted will now be described. In figs. 63 and 64 is
illustrated an installation for closure members which overlap when shut, for example, the closure
member 1302 in which the latch 1210 is mounted engages the closure member 1300 in which the

“keeper 1212 is mounted. The closure members can be any of a vaﬁety of different types of closure

devices, for example, the closure member 1302 can be movabie and the closure member 1300 can
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be stationary, such as a pivoting door and comesponding frame or a sliding drawer and
corresponding cabine't; the reverse can apply and the closure member 1300 can be stationary and the
closure member 1302 can be movable, and alternatively both of the closure members 1300 and
1302 can be movable relative to each other. As shown, the closure members 1300 and 1302 are
latched by the engagement of the pawl of the latch 1210 with the latching surface 1222 of the
keeper 1212, which is similar to that described earlier with respect to the latch 10 engaging the
keeper 12 and will not be described further here for the sake of brevity. The keeper 1212 can be

made of any suitable material, such as nylon, and from any suitable manufacturing process.

Still another embodiment of a keeper in accordance with the present invention is illustrated
in figs. 65-71. The keeper 1312 of the present embodiment is shown in detail in figs. 65-69 and is
illustrated in operation in figs. 70 and 71 mounted to a closure member and in a fastened posiﬁon in
engagement with a latch 1310 mounted to another closure member. In the preéenf embodiment,
similar to the latch 1210, the latch 1310 is of the slam-latch type illustrated in ﬁgs.‘ 1-1 8, héwever it
should be understood that the latch 1310 can be any of a variety of different types of li_t_ph dévice.g

The keeper 1312 illustrated in figs. 65-69 comprises-:as portions thereof means for
attachment 1o a first closure member, means for engaging a rapec_:ti_ve second closure member when
the first and second closure members are moved to a closed position and means for securing a latch

mounted to the second closure member when the first and second closure members are in the closed

~ position. In this embodiment, the engaging means comprises a generaily elongated wall 13 16 and
~ ‘which" includes a substantially planar upper surface 1317, however other suitable surface

‘configurations can also be utilized for the same purpose.

In the present embodiment, the securing means comprises a latching . surface 1322 s:m:lar to
the latching surface 1222 of the keeper 1212 comprising at least one and preferably a plurahty of
ratcheting teeth or serrations. The latching surface 1322 in this embodiment is provided on an outer

‘surface of a wall 1324, which is generally square in configuration in the present embodiment. As

should be understood, the latching surface 1222 can be comprised of other configurations as well,
such as any conventional prior art keeper.

In addition, the means for attachment to a closure member of the keeper 1312 includes at
least one and in the present embodiment two mounting holes 1330 extending through the wall 1316.
Although not shown, other attachment means can also be used and located at other positions on the
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keeper 1312. The keeper 1312 in this embodiment also includes a support 1332 generally triangular
in shape and which is attached to both a lower surface 1334 of the wall 1316 and the inner side 1335
of the wall 1324 opposite the latching surface 1322. The walls 1316 and 1324 in this embodiment
are pesitioned so that the upper surface 1317 of the wall 1316 is approximately at 90 degrees from
the outer surface of the wall 1324, although as should be understood, these members can be
positioned at other angular oriéntations as well where desired.

As mentioned above, ﬁgs." 70 and 71 illustrate the keeper 1312 in a mounted position on a
closure member and in engagement with a latch 1310 mounted on another closure member. For

' mountmg, the keeper 1312 is positioned so that only a portion of the upper surface 1317 of the wall

1316 engages the lower surface of the closure member 1400. In this manner, a portion of the wall
1316 extends beyond the inside edge or'end of the closure member 1400, which leaves a pomon of

the upper surface 1317 exposed for providing the engaging -means. feature of the present

embodiment, as will be described below. The keeper 1312 is secured to the closure member 1400

by screws or other conventional device extending through the mounting holes 1330 and into the
_ closure member 1400, '

| The eperaﬁon of the keeper 1312 when mounted will now be described. In figs. 70'and 71 is

: lllustrated ani installation for closure members which are fiush when shut,: for example, the closure
| member 1402 in which the latch 1310 is mounted is positioned flush with the closure member 1400

" in'which the keeper 1312 is mounted. Similar to that described above with respect to the keeper

" 1212, the closure members 1400 and 1402 can be any of a variety of different types of closure

devices. In operation, when the closure members 1400 and 1402 are shut and moved into the closed

| position illustrated in figs. 70 and 71, the closure member 1402 and the exposed portion of the upper

surface 1317 of the wall 1316 come into éngagement. In this manner, the wall 1316 operates as a o
stop of the closure member 1402 when the closure members 1400 and 1402 are shut. As shown, the

‘ '_ closure members 1400 and 1402 are latched by the engagement of the pawl of the latch 1310 with

the latching surface 1322 of the keeper 1312, which is similar to that described earlier with respect
to the latch 10 engaging the keeper 12 and will not be described further here for the sake of brevxty
The keeper 1312 can be made of any suitable material, such as nylon, and from any suitable
manufacturing process.

In view of that set forth above,; it should be understood that there are several advantages of

the present invention. One particular advantage is that the various features which are disclosed
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within a latch of the slam-action type can be applied to-other types of latches as well, such as those
having a rotatable pawl. Similarly, the features of the actuator 310 can also be used __wi_th other
varieties of latches.

Another advantage of the present invention is that it discloses a retractable action of the
handle, which provides a low-profile and is snag-resistant while still providing the user with ample
purchase when extended to operate thé latch and open the door; for example, in the slani latch 10
and actuator 310, the handle is positioned substantially flush with the outer surface__ of the housing
when in its retracted position. In‘addition, the action of the handle provides for improﬂ_(ed secur_ity. in
that the latch will remain in its secured position against the keeper even if _th_e_ ha:;dle_ should
inadvertently be actuated to move to its extended position, such as inadvertent contact or _vibration. _
In addition, the action of the handle shown in the slam latch 10 provides a more vgrsétile la.tch.. in
that the handle can be maintained in its extended position while being latched wheré desired, such |
as where a door may be repeatedly opened so that easier access to the handle is desired.

‘Another advantage to the present invention is that the generally flexible leg éon,m_ct_ed_ to the
can in the slam latch 10 operates to hold the handle it its stowed position. In__addi_tiori, the aétidn of :
the generally flexible leg on the can and camming surface on the handle accommodates for |
misalignment while still holding the handle in the stowed position, which is a f&tufe _x,xot_'lmc._)w_n_ to
be present in the prior art. ' -

" Another advantage of the slam latch 10 is that slam action is possible for latching of the
pawl against the keeper when the handle is either in its retracted position or out in its extended

~ position, which allows the operator to stow the handie any time they wish, and then slam the door
“closed. R

Still another advantage of the present invention is the serrations on the pawl and keeper
which engage in the latched position. ' The serrations allow for easy slam closing but still prox}ides
significant’ holding force. The serrations also provide significant tolerance for vibration and
misalignment which provides a more secure latching engagement. In addition, the _sexrétions permit
the pawl to engage the keeper at any point -along its spring-loaded travel path. ihe sawtooth
engagement of the serrations provide a grip range for the latch. This, in turn, provides significant
toleranice for misalignment in the Y-direction and a consistent holding force regardless of how far
the pawl protrudes. Typical prior art designs require the pawl to engage behind the lkeeper, SO
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without preclse placement of the keeper, the pawl may not engage at all or there could be a gap
between the pawl and the keeper resulting in looseness or:the pawl may only partially engage the
keeper resulting in a reduction of holding force. In addition, another advantage of the serrations on
the pawl and keeper is to accommodate for misalignment. In addition, the rounded profile of the

‘pawl and keeper also accommodate for misalignment by allowing rotational misalignment about the

longitudinal axis of the latch. On the other hand, typical prior art designs require careful placement
of the keeper to properly. engage the pawl. Another advantage is that each serration is very small

and, where desired, a minima'l_ ‘niimber of serrations can be utilized and which would almost be

invisible to the eye, enhancing the appearance in many applications. In addition, another advantage
is that the serration portions can be comprised of plastic, providi;ig_ non-rusting characteristics and

also éliminating the déﬁosit of metal flakes or chips, such as would occur with metallic latching
:devxces, which can be d:smptave in" the operation of certain - equipment, such as. special
" electronic/EDP equlpment o '

Another advantage of the present invention is that it discloses a keeper that is self-aligning.

'."Thls feature is illustrated in figs. 63 and 64 by the relationship between the keeper and an edge of
“the closure member to which the keeper'is mounted. The self-aligning. feature provides for easier
" ! installation in various appllcanons and can be used with any convent:onal keeper as well as keepers
' incotporating a ratchet surface.
20

Another advantage of the present invention is that it discloses a keeper that also operates as.
a'door_ stop or stop for any other closure member-as illustrated in figs. 70 and 71. This particular

" feature eliminates the need for an additional stop element in applications requiring one or more

25
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" stops, which accordingly reduces the number of parts that must be manufactured, handled and theh

precisely installed. The stop feature can be used with any conventional keeper as well as keepers.

incorporating a ratchet surface.

‘Another advantage of the present invention is the anti-rotation lug on the housing, which

 simplifies panel preparation by eliminating the need for a mounting hole with flats to prevent

unwanted rotation of the door and panel. Typical prior art designs which operate to prevent
unwanted rotation incorporate one or more flats into the housing shape and then require 2 mounting
hole prepared in the panel with flats to accept the latch. The design of the anti-rotation lug on the
housing allows for preparation of a fast circular hole in the panel followed then by adding a small
key way, such as with a file router, to accept the lug.
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A further advantage of the present invention is the ability to actuate the pawl ﬁ'om inside
and which allows the pawl to be depressed whether the latch is locked or unlocked This is a safety
feature to prevent someone from being trapped_ inside an enclost_n’e with no means to unlatch the

door.

‘Another advantage of the present invention is the nested, snap together assembly in that the
handle component snap fits inside of the can and is retained in the present embod:ment by four
small tabs and the can has one snap tab in the present embodiment which retains the can inside the

‘housing.

Still another advantage of the present invention is that it is versatile and adaptable for use in

‘a variety of different types of applications, for example, for marine use, such as e_nelpsures. __used_en

boats.

As described earlier, while the present invention is descnbed in terms of a slam latch, many
modifications and variations are possible and: the various features disclosed can be prowded

' individually or in any combination with the same or other types of latches as well For example

~ although not shown, a lock plug can be incorporated into the design of the latch in order to operate

between locked and unlocked positions. As an example, a lock plug can be mcorporated into the.

~ handle. Also, a gasket can be provided around the housing to engage the_ lower surface of the flange "

and surface of the panel member when the latch is mounted. In addition, another possible

- modification is to provide one or more generally elongated bosses or "arms" extendihg from the

handle so as to engage and retract the pawl on rotation of the handle rather than the bosses
extending from the can. - Also, where the bosses would be provided on the handle, one or more
holes can be provided in the housing into which the bosses would extend when the handle i is in the |
closed or retracted position. In addition, another change can reverse the positions of the leg on the
can and the camming surface on the handle so that the leg is provided as part of the handle and the
camming surface is provided as part of the can. Alternatively, in ether modiﬁcatiozis, the can may

be eliminated and the leg incorporated as part of the housing and, as noted above, with the ﬁmctlon

- of the two bosses extending from the can taken up by a correspondmg feature on the handle or the

coil spring attached with the handle which can have its free end extend to engage the pawl. Still
another modification is to have an integral or separate portion in place of the generally flexible leg
on the can and a spring for biasing that portion. Also, the handle can be provided of an_y'_desired
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. mmﬁs'"m". ion, such as a knob, T-handle, etc. In addition, still another modification is to provide the

pawl as one-piece with the handle: Another modification is to incorporate a conventional pawl and

' keeper such as shown in the '464, '874, '152 and '769 Patents.  Still another modification is to-

pu'ovnde a self- aligning featire between the pawi and. housmg, ‘which assists in alignment of the
ratcheting teeth on the pawl with the ratcheting teeth on the keeper. Two embodiments illustrating
this modification are shown in Figs. 15-18 in relation to the slam latch 10. In one embodiment, at
Ieast one and preferably two channels 410 each generally square in cross-section are provided
within the bawl' 416 extending along its longitudinal axis and which receives two generally
elongated bosséé 412 also generally square in cross-section extending from the housing 414 and
positioned within the opening 428. In the present embodiment, preferably the size of a gap defined

by opposing surfaces 415 of the channels 410 along an axis substantially perpendicular to the
' longitudinal axis of the pawl 416 is larger'than a diameter of the housing 412 along that same
- direction. In operatxon, the pawl 416 is able to rotate in either a clockwise or counterclockwise

direction due to the space between the bosses 412 and the surfaces 415 of the channels 410. In

‘another embodiment shown' in Figs. 17 and 18, the positions of the channels 510 and bosses 512 are
-reversed and posmoned on the housing 514 and pawl 516, respectively. As described earlier,

another modlﬁcatlon is that the feature of serrations on the keeper and latch can be provided with

other types of latches as well. ‘In addition; while the slam latch 210 is shown incorporating an
) actuator having an external handle, the actuator can also be provided with a recess such as a finger
0

engagmg fecess for moving-of the slam latch 210 into its unlatched position. In addition, the cap

" 316 and shell 314 can be connected by any. suitable means other than the snap-fit arrangement

disclose&; for example,_ by soldering, adhesive or screw connection to name a few. In addition,
where desired, the cap 316 and shell 314 can be provided as a one-piece structure; such as being
molded as a single 'piece; In addition, where desired, the biasing means 322 while disclosed as

comprising a metallic coil spring, the biasing means 322 can be of any suitable type, such as a living
hinge, for example, attached to the cap 316. Moreover, where desired, the biasing means 322 can

be elimim_\'téd so that the actuator 310, rather than automatically being moved to its extended
position by the biasing means 322, the operator can instead apply a suitable amount of pulling force

'~ to move the actuator 310 to its extended position. In addition, the actuator 310 can also include a

pawl indicator where desired, for example with the types of latches incorporating a rotating pawl
such as the latch 312. Suitable pawl indicators can include, for example, any types of visual indicia,
such as lines, arrows and/or wording on the cap 316 and/or the shell 342 in order to indicate the

positibn of the pawl 334 relative to the position of the actuator 310. Furthennbre,- while in the

embodiment disclosed, the housing 324 is generally rectangular in configuration and includes
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substantially cylindrical extensions 338, which are received within correspondingly configured
apertures through the first member 302, and which receive mounting nuts 308 for connection, it
should be understood that the housing 324 can be of any desired configuration and include any of i
variety of different means for attachment to a member, for example, a mounting nut recei\fed onto
the generally cylindrical portion of the housing 324. Accordingly, it is uhderstood that the above
description of the present invention is susceptible to considerable modiﬁéations, changes and
adaptation by those skilled in the art, and that such modifications, changes and adaptations are
intended to be considered within the scope of the present invéntign. | |
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AT A -

1. A slam latch comprising:
a housing '
" a pawl proximate said housing for movement between extended and retracted
* -positions; and . o _ .
~ latch actuating means for selectively moving said pawl into said retracted position,
said latch actuating means comprising a handle disposed within said. housing for both -
* rotational movement and for movement between extended and retracted positions.

2. A slam-latch iccording to claim I, wherein said latch actuating means further

* comprises a drive member within said housing and attached with said handle for rotational

" movement corresponding with rotational movement of said handle.

3. A slam-latch according to claim 2, wherein said housing is generally elongated and

includes an upper surface and a cavity. within said upper surface, said drive member comprising a

sleeve generally elongated and received within said housing cavity, said sleeve further including an
‘outer ‘surface and top and bottom surfaces with a cavity within said top surface, said handle is
“ generally elongated and defines an outer surface and upper and lower end surfaces, said ‘handle

being received into said sleeve cavity in said retracted position of said handle.

4. A slam-latch according to claim 3, wherein said sleeve further includes at least one
actuating boss extending from its bottom surface engaging said pawl on rotational movement of said
handle for moving said pawl into its retracted position.

S. A slam-latch according to claim 4, wherein said handle includes at least one boss
extending from its outer surface received within at least one cavity within the outer surface of said
sleeve for attachment of said handle and said sleeve, wherein said at least one cavity is generaily
elongated along a longitudinal axis of said sleeve to accommodate movement of said handle

" between its extended and retracted positions.

6. A slam-latch according to claim S, wherein said handle includes a plurality of bosses

extending from its outer surface, with each boss defining a camming surface and a locking surface
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and said sleeve includes a plurality of cavities within said outer surface and extending along a
longitudinal axis of said sleeve receiving said plurality of bosses of said handie.

7. A stam latch according to claim 5, wherein said housing includes an outer surface

‘and an opening within said outer surface extending to said cavity within said upper surface, wherein

said pawl is received within said opening in said on_xtér surface of said housing, said pawl including
an upper surface and at least one wall extending from said upper surface, with sajd at least one
actuating boss on said can engaging said at least one wall of said pawl for moving said pawl into its
retracted position. :

8. A slam latch according to claim 7, wherein said pawl includes two substantially |
aligned walls extending from the upper surface thereof and said sleeve includes two actuating
bosses extending from its bottom surface, wherein a first boss of saidtv_vé actuating bosses engages
a first wall of said two walls upon clockwise rotation of said handle and a second boss of said two .
actuating bosses engages a second wall of said two walls upon counterclockwise rotation of said
handle.

9. A slam-latch according to claim 7, further including a first biasing means between
said handle and said sleeve for urging said handle to its extended position and a second biasing
means between said pawl and said housing for urging said pawl to its extended position.

'10. A slam-latch according to claim 9, further including means between said handle and
said sleeve for retaining said handle in its retracted position.

11.  Alatch 'comprising:

a housing;

a latching member; and

‘2 latch actuating member for actuating said latching member and associated with
said housing for both rotation and axial translation relative to said housing, wherein said
housing includes an upper surface and a cavity within said upper surface, said latch
actuating member further includes a handle having an outer surface and an upper end
surface, wherein said handle is received within said housing cavity for axial translation

" between ‘extended and retracted positions, with said outer surface of said handle being

substantially received within said housing cavity and said upper end surface of said handie
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being substantially flush with said upper surface of said housing in said retracted position

PCT/US99/04640

and said outer surface of said handle being substantially outside of said housing cavity in
said extended position.

12. A latch according to claim 11, whefein said latch actuating. member includes means

for actuating said latching member upon rotation of said handle.

13. A latch according to claim 12, wherein said actuating. means comprises a sleeve
within said housing cavity and attached with said handle for rotation corresponding with rotation of
said handle.

4. A latch’ according to claim 13, further comprising means between said sleeve and

~ said handle for attaching said sleeve and said handle, wherein said attaching means comprises at

least one boss received within at least one cavity generally: elongated along a longitudinal axis of
said housing. |

15. A latch according to claim 14, wherein said sleeve includes at least one actuating

" boss engéging said latching member upon rotation of said handle for moving said latching member
' between latched and unlatched positions. -

16. A latch according to claim 15, further comprising biasing means between said sleeve

" and said handle for urging said handle to.its extended position and means between said handle and
" said sleeve for retaining said handle in its retracted position.

'17. A latch according to claim 16, wherein said retaining means comprises a generally
flexible leg and an opening receiving said generally flexible leg.

'18. A latch according to claim 16, wherein said retaining means comprises said at least
one boss and said at least oné cavity, wherein said at least one cavity is generally J shaped in

configuration.

19. A latch according to claim 17, wherein said latching member comprises a biased

~ pawl] movable axially between extended and retracted positions on rotation of said handle.
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20. A latch according to claim 18, wherein said latching member comprises a pawl

PCT/US99/04640

movable both rotationally and axially on rotation of said handle:

21. A slam-action latching comprising:

a housing, _ _ _

a pawl disposed within said housing for movement between extended and retracted
positions; o _ |

a keeper engaging said pawl in a latched position; and _

latch actuating means for selectively moving said pawl into said retracted position
for uniatching from said keeper, said latch actuating means comprising a handle for
movement at least axially between extended and retracted positions, wherein said pawl is
moveable at least toward said retracted position of said pawl by engagement with said
keeper when said handle is in said extended position thereof and said retracted position

" thereof for latching of said pawl and said keeper. | |

22. A slam-latch according to claim 21, wherein said latch actuating means further

* comprises an actuator for selectively moving said pawl, wherein said actuator is at spaced

separation from said pawl when said pawl is moved toward said retracted position of said pawl by
engagement with said keeper.

23. - A slam latch according to claim 22, wherein said housing is generally _elongat_éd;

" defining an outer surface; opposing upper and lower surfaces, a cavity within said uppef surface and

an opening within said outer surface extending to said cavity, said pawl being received within said
opening in said outer surface of said cavity, said actuator comprising a sleeve generally elongated
and received within said housing cavity, said sleeve having an outer sdrfacé top and bottom
surfaces and a cavity within said top surface, said handle being generally elongated and defining an
outer surface and upper and lower surfaces, said handle being received within said sleeve cavity in
said retracted position of said handle, said slam-latch further comprising means betweeﬁ said sleeve
and said handle for attaching said sleeve and said handle, wherein said auaching means bomprises at
least one boss received within at least one cavity generally elongated along a longitudinal axis of
said housing.

24, A slam-latch according to claim 23, wherein said handle includes a plurality of

bosses extending from its outer surface, with each boss defining a camming surface and a locking
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surface and said sleeve includes a plurality of cavities within said outer surface and extending along

alongitudinal axis of said sleeve receiving said plurality of bosses of said handle.

25. A slam-latch according to claim 23, wherein said pawl includes an upper surface and
at least one wall extending from said upper surface and said sleeve includes at least one actuating
boss extending from said bottom surface, wherein said at least-one actuating boss is moved by
rotation of said sleeve through rotation of said handle so as to engage said at least one wall for'
moving said pawl into its retracted position. -

2.  Alatch comprising:

a housing, | o

a pawl associated with said housing for movement between latched and unlatched.
positions;

a handle associated with said housing for at least one of substantially axial
translation or rotation relative to said housing, said handle including drive means for
selectively moving said pawl; and

supplemental latch actuating means independent of said drive means for selectively

" moving said paw] into said unlatched position.

27. A latch according to claim 26, wherein said housing defines an outer surface, .

* opposing upper and lower surfaces and an opening within said outer surface into which said pawl is
" received for movement between extended and retracted positions, wherein said supplemental latch

actuating means comprises a second opening within said outer surface of said housing and an

actuatirig member positioned within said second opening and attached with said pawl.

28. A latch according to claim 27, further comprising connector means for attaching said
actuating member to said housing and a receptacle within said pawl, whereby application of force

~ on said actuating member substantially releases attachment of said actuating member and said

housing by said connector means and said actuating member is received into said receptacle in said

pawl.

29. A slam-latch according to claim 28, wherein said second opening is within said

lower surface of said housing, said actuating member when attached to said housing is substantiaily
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aligned with said pawl in its w&mded position, and said actuating member is g_ene__r_al_ly elongated .
and press-fit within said pawl receptacle on application of force upon said receptacle.

30. A latch adapted for being mounted in an aperture in a first member for engaging a
second member, said latch comprising a housing having an outer surface received within said
aperture, fastening tmeans for engaging said second mémber, and mounting means between said
outer surface of said housing and said first member adjacent said aperture for substantially retaining
a rotational position of said latch relative to said first member, said mounting means comprising a

cavity and a protrusion received in said cavity.

31. A latch according to claim 30, wherein said protrusion extends from said outer
surface of said housing and said cavity is within said first member adjacent to said aperture.

32. A latch according to claim 31, wherein said aperture in said ﬁrst member and at least
said portion of said outer surface of said housing received within said aperture is substantially
annular in cross-section.

33.  Alatch comprising:
* a housing; - L L
a pawl associated with said housing for movement between latched and unlatched
- - positions; _ : : o | | o
a sleeve with said housing for moving said pawl into at least the unlatched position;
and
a handle with said sleeve for actuating said sleeve for moving said pawl;
wherein said latch further comprises connecting means between at least one of said
housing and said sleeve or said sleeve and said handle for snap-fit attachment.

-'34.  Alatch according to claim 33, wherein said connecting means comprises at least one
boss and at least one cavity into which said at least one boss is received. .

35. A latch according to claim 34, wherein said handle is generally elongated and

defines an outer surface and upper and lower surfaces, said sleeve is generally elongated and defines
an outer surface and top and bottom surfaces with a cavity within said top surface, wherein said
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handle is received within said sleeve cavity, said at least one boss is attached with said outer surface

of said handle and said at least one cavity is within said outer surface of said sleeve..

36. A latch according to claim 35, wherein said at least one cavity is generally elongated

along a longitudinal axis of said sleeve to accommodate movement of said handle along said
‘longitidinal axis between retracted and extended positions.

37. A latch according to claim 36, wherein said handle includes a plurality. of bosses
extending from its outer surface, with each boss defining a camming surface and a locking surface
and said sleeve includes a plurality of cavities within said outer surface and extending along a
longitudinal axis of said sleeve receiving said plurality of bosses of said handle.

~ 38. A latch according to claim 35, wherein said housing is generally elongated and

" includes an éuter surface and upper and lower surfaces, with a.cavity within said upper surface, said

sleeve is generally clongated defining an outer surface and top and bottom surfaces, wherein said
sleeve is received within said housing cavity, said at least one boss extends from said outer surface
of said sleeve and said cavity is within said outer surface of said housing.

39" Alatch according to claim 38, wherein said at least one boss includes a camming
surface and a iocking‘ surface and said cavity within said. housing defines a generally elongated
channel into which said at least one boss is moved corresponding with rotation of said can through
rotation of said handle. ' '

40. - A latch comprising:
" ahousing; S

a paw] associated with said housing for movement between at least two positions,
said pawl having at least one serration therein proximate a terminating end;

latch actuating means for selectively moving said pawl at least into an unlatched
position; and . _

a keeper defining a latching surface having at least one serration therein for
engagement with said at least one serration of said pawl in a latched position.

41.  Alach according to claim 40, wherein said pawl and said keeper each include a
plurality of serrations therein.
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42. A latch according to claim 41, wherein each of said plurality of serrations are
substantially parallel on both of said pawl and said keeper.

43. A latch according to claim 42, wherein each of seid plurality of serrations of said
pawl and said keeper comprises a camming surface and a locking surface, wherein a position of
each said camming surface and each said locking surface on said pawl is substantially 180° from a
position of each said camming surface and each said locking surface on said keeper, whereby said
pawl when in said extended position is moveable along said keeper in a latching direction but not
moveable in an unlatching direction opposite said latching direction.

44. A latch according to claim 40, wherein said pawl is movable axially between
extended and retracted positions and said latch further comprises means for biasing said pawl into

-said extended position.-

45, - Alatch comprising: . .
' a housing; -
a latching member associated with said housing; _
-2 handle mounted with said housing for movement at least between extended
and retracted positions and for actuating said latching member; and . o
means between said housing and said handle for retaining said handle at least
in its retracted position comprising a leg and a receptacle receiving said leg.

46. A latch according to claim 45, wherein said receptacle receiving said leg comprises a

" cam surface.

47. A latch according to claim 46, further comprising a sleeve attached with and
responsive to movement of said handle for actuating said latching member.

48. A latch according to claim 47, wherein said leg is generally flexible attached with

-~ said sleeve and said cam surface comprises a three dimensional cam channel and is within said

" handle.
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49, A latch according to claim 48, wherein said sleeve is generally elongated defined by
an outer surface and top and bottom surfaces, with a cavity within said top surface, said sleeve
further including an opening within said outer surface, wherein said flexible leg is generally

elongated and attached at one end thereof to said outer surface of said sleeve and is positioned

 substantially within said opening within said outer surface thereof

'50. A latch according to claim 49, wherein said handle is received within said sleeve
cavity for movement between said extended and retracted positions and said generally flexible leg -

includes a boss at its free end for engaging said camming surface of said handle in the retracted

position thereof.

51. A slam latch comprising:
a hoﬁSing;' i
a pawl proximate said housing for movement between extended and retracted
positions, said pawl having at least one serration proximate a terminating end,
latch actuating means for selectively moving said pawl into said retracted position,
““said latch actuating means comprising a handle disposed within said housing for both
‘rotational movement and for movement between extended and retracted positions and drive
means comprising at least one drive member for selectively moving said pawl in response to
moverent of said handle;
a keeper defining a latching surface having at least one serration therein for
engagement with said at least one serration of said pawl in a latched position;
wherein said housing includes an upper surface and a cavity within said upper
" surface, said handle of said latch actuating means.further having an outer surface and an
upper end surface, wherein said handle is received within said housing cavity for axial..
translation between extended and retracted positions, with said outer surface of said handle
* being substantially received within said housing cavity and said upper end surface of said
handle being substantially flush with said upper surface of said- housing in said retracted
position, and said outer surface of said handle being substantially outside of said housing
cavity in said extended position; _ _
said slam latch further comprising supplemental latch actuating means independent
of said handle and said at least one drive member for selectively moving said paw! into said.
retracted position, wherein as said pawl is moved into said retracted position by said
supplemental latch actuating means, said handle is substantially stationary, wherein said

56




10

15

20

25

30

* [4 L

- WO 99/46464 o m5 = PCT/US99/04640

- pawl is moveable by smd supplemental latch actuatmg means into said retracted posmon of
said'paw] when 'said handle is in said extended position thereof and said retracted posmon
thereof; and . _

means between said housing and said handle for retmmng said handle in its retracted
position comprising a generally flexible leg and an opening receiving sald gcnerally flexible
leg.

52. . A slam latch according to claim 51, wherein said latch actuating means further -

-comprises a sleeve attached with said housing and said handle for moving said pawl into at least the

retracted position, wherein said slam latch further comprises cqnne;c_:ting means between at least one .
of said housing and said sleeve or said sleeve and said _han_dle for snap-fit attachment.

53. - A slam latch according to claim 51, further comprising- a first member having an

 aperture therethrough and mounting means between said outer surface of said housmg and said first
‘member adjacent said aperture for substantially retaining a rotatxonal posmon of said latch relative

to said first member, said mounting means comprising a cavity and a protmszon received in said

cavity.

54.  Alatch comprising:
a housing,
a latching member;

a latch actuating means for selectively moving said latching member; said latch =

actuating means comprising a handle assembly assoclaxed wnth said housmg at least for axial
translation between open and closed positions, said latch further compnses means for
retaining said handle assembly at least in said closed position, wherein said retaining means
comprises an opening and a bearing member between said housing and said handle
assembly, wherein said bearing member is received within said opening in said closed
position of said handle assembly. | |

55. A latch according to claim 54, wherein said retaining means furthér comprises at

least two bearing members, at least two openings for receiving said bearing members, and means
for biasing each of said at least two bearing_ members in a direction of said at least two openings.
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56. A latch accordmg to clmm 55, wherein each of said at least two bearing members
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compnses a generally elongate tab pivotally attached proximate a first end to said handle assembly,
said biasing means comprises a compression spring attached to both of said generally elongate tabs
o; a position closer to a second-end than to said first end of said tabs and said at least two openings

are within an inner wall of said housing.

57.  Alatch according to claim 56, wherein said handle assembly comprises:
~ acan having at least two substantiaily opposing elongate slots along a longitudinal
axis and a handle having a cavity therein defining an inner surface and at least two detent
members extending from said inner surface and received into said at least two substantially
opposing elongate slots of said can for movement between said open and closed positions of
said handle assembly, wherein said biasing means further comprises a spring sleeve having
" an opening theretlifough receiving said compression spring; wherein said spring sleeve of
said 'biasihg'means is positioned within said elongate slots of said can and movable with said
handle, said latch further compnsmg a support engaging said spring sleeve when said handle
is in said closed position.

58. A latch according to claim 57, further comprising at least a second pair of openings
within said inner wall of said housing at spaced separation from said:at least two openings and

receiving said at least two tabs when said handle is in said open position. - -

59.- A latch according to claim 57, wherein said at least a first pair of openings and said

" at least a second pair of openings compnses a substantially annular channel within said inner wall of

said housmg

60. A latch according to claim 58, wherein said latching member comprises a biased

-pawl positioned within an opening in said housing for movement between extended and retracted
* positions and said can includes at least one drive member for engaging said pawl to selectively

move said pawl into said retracted position on rotation of said handle.

61. Alatch accordmg to claim 60, further comprising means for biasing said handle to
said open position.
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62. A latch according to claim 54, wherein said retaining means further comprises at
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least two bearing members and at least two openings.

63. A latch according to claim 62, wherein each of said at least two openings is within
an inner wall of said housing and said at least two bearing members are substantially spherical in
configuration and positioned within at least two apérmres in said handle assembly.

64. A latch according to claim 63, wherein said handle assembly comprises a sleeve -
having at least two openings therein and positioned within an opening in said housing for at least
axial translation, a handle having said at least two apertures of said handle assembly and positioned
within said housing between said sleeve and said inner wall of said housing for at least axial
translation between said open and closed positions of said handle assembly, wherein said at least
two bearing members are positioned within each of said at least two openings in said inner wall of .
said housing and said at least two apertures of said handle when said handle is in said closed
position and ‘'said at least two bearing members are. positioned w:thm mb_h pf said at least two
apertures of said handle and said at least two openings of said sleeve when said handle is in said |

" open position.

- '65. A latch according to claim 64, wherein said latch further comprises a can having at

least two substantially opposing elongate slots and said handle includes at least a first pair of detent
members extending from an outer surface thereof and received into said at least two mbstantially
opposing elongate slots of said can, wherein said .housing includes at least two substantially
opposing elongate slots within its inner wall thereof and said handle includes a second pair of detent
members extending from said outer surface thereof and received into said at least two sﬁbstantiélly
opposing elongate slots of said housing.

66. A laich according to claim 65, wherein said latching member comprises a biased

- pawl positioned within an opening in said housing for movement between extended and retracted

positions and said can includes at least one drive member for engaging said pawl to selectively
move said pawl into said retracted position on rotation of said handle.

67. A latch according to claim 66, further comprising means for biasing said handle into
said open position and wherein said two openings in said inner wall of said housing comprises a
substantially annular channel. '
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68. A latch according to claim 46, wherein. said cam. surface comprises a two

d_imensional cam channel.

69.  A'latch according to claim 68, further including a can attached with and responsive -
to movement of said haridle for actuating said latching member.

70. A latch according to claim 69, wherein said leg is-attached with said handle and said -

* fatch furthér inchides a cam sleeve having said.cam channel.

~71.  Alatch according to claim 70, further comprising a plurality of legs.

" 72.. A latch according to claim 71, wherein said handle is substantially cylindrical and

" includes said plurality of legs attached with and extending from an outer surface, wherein said can

includes a cavity therein and a plurality of elongate slots along a longitudinal axis, wherein said .

 handle is received within said cavity of said can and said plurality of legs extend through said

plurality of slots, wherein said cam sleeve includes a cavity therein defining on inner surface, with

said cam channel being within said inner surface of said cam sleeve, and at least a portion of said

" can'and said handle is received within said cam sleeve cavity with each of said plurality of legs

received within said cam channel. -

73. A latch according to claim 69, wherein said leg is attached with said can and said

‘fatch further includes a cam sleeve having said cam opening therein.

74. A latch according to clam 73, wherein said cam channel includes at least one
cantilever spring for passage of said leg in one direction.

75. A latch according to claim 74, further including at:least one resilient .member

between said cam sleeve an said can for substantially centering said cam sleeve.

76. A latch according to claim 75, wherein said at least one resilient member comprises

an ihtegfal living spring attached with said cam sleeve.
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77. . A latch according to claim 76, wherein said handle is substantially cylindrical having
an outer surface and at least two tabs on said outer surface at spaced separation along a longitudinal
axis, wherein one of said at least two tabs includes a camming surface and a lock.mg surface,

-wherein said can sleeve is substantially tubular and received onto said outer su__r_face of said handle

by passing over said camming surface of said one tab and is positioned between said at least two
tabs in 2 mounted position, wherein said can includes a cavity receiving at least a portion of said
both handle and said cam sleeve in a closed position of said handle.

78. A latch according to claim 77, wherein said leg is substantially ﬂ_exible.

79.  Aslam latch comprising:

a housing;

a pawl associated with said housing for movement between extended and
retracted posmons,

 latch actuating means for seletmvely moving said pawl at least into said
retracted position, wherein said latch actuating means comprises a handle for axial
translation between extended and retracted positions, and with axial translation of
said handle into said extended position corresponding with movement of said pawl
into .said retracted position. -

80. A slam latch according to claim 79, wherein said latch actuating méa.ﬁs further
comprisés a drive member for selectively moving said pawl at least into said retfacted position,
wherein said drive member is generally elongated and includes at least one cam surface and said
pawl includes upper and lower surfaces, with said lower surface having a cavity therein terminating
by a cam surface, wherein said pawl further includes an aperture extending through said upper and
lower surfaces proximate said cam surface thereof, with said drive member extendi_hg through said
aperture through said pawl and with said cam surface of said drive member positioned adjacént said

-cam surface of said pawl, whereby axial translation of said handle into said extended position

provides axial translation of said drive member and engagement of said cam surfaces of said pawl
and said drive member for retracting said pawl.

81. A latch according to claim 80, further including means for biasing said pawl into
said extended position.
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82. - A latch according to claim 8'1. ﬁ:rthercompnsmg a can attached with said handle,
whierein said can includes a cavity therein and a plurality of elongate slots along a longitudinal axis,
wherein said handle includes a plurality of bosses extending within said elongate slots of said can

for accommodating said axial translation, wherein said can includes said drive member extending

therefrom.

83. A latch according to claim 82 further 'con:l_pﬁsing supplemental latch actuating
méans for retracted said pawl independent of said handle, wherein said supplemental latch actuating
means comprises an opening within said housing and said drive member being positioned within
said opening, whereby depression of said drive member corresponds with axial translation of said
cam surface of said drive member for engaging said cam surface of said pawl for retracting said _

pawl.

84. A keeper adapted for engagement by a latch comprising;-

means for attachment to a closure member, the attachment means comprising means for
aligning the keeper relative to the closure member; and |
' means for engagement by a latch.

85. ° A keeper according to claim 84, wherein said aligning means comprises at least two
generally elongated members attached at first ends and having second ends at spaced separation. .
from each other. '

86. A keeper according to claim 85, wherein said at least two generally elongated
members each define an inner surface and an outer surface, with the inner surface of a first of said at
least two genei-aily elongated ‘members opposing and approximately 90-degrees from the inner .
surface of a second of said at least two generally elongated members. -

87.  Akeeperaccording to claim 86, wherein said attachment means comprises said first
of said at least two generally elongated members. - |

83. A keeper according to any one of claims 84 and 86, wherein said engagement means
comprises a latching surface having at least one serration thereon.

62




10

15

20

25

30

T

89. A keeper according to claim 88, wherein said latching surface has a plurality of
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serrations thereon.

90. A keeper according to claim 89, wherein said plurality of serrations are substantially
parallel to each other.

91.  Akeeper accordmg to claim 90, wherein said latching surface comprises a generally
elongated wall having a front surface on which said plurality of serrations are disposed.

92. A keeper according to any one of claims 84 and 90, wherein said latch is of the
slam-action type.

93. A keeper according to claim 92, wherein said latch comprises:

a housing;

pawl proximate said housing for movement between latched and unlatched
positions; and , _

latch actuating means for selectwely moving said pawl into smd unlatched position.

94, A keeper adapted for mounting on a first closure member for engagement by a latch

mounted on a second closure member when said first and second closure members are in a closed

" position, said keeper comprising:

means for attachment to said first closure member;

means for engaging said second closure member when said first and second closure
members are moved to said closed position; and

means for securing said latch in a fastened posmon when sald fi rst and second
closure members are in said closed position.

- 95. - Akeeper according to claim 94, wherein said engaging means comprises a genérally
elongated wall having a substantially planar engaging surface.

96. A keeper according to claim 95, wherein said generally elongated .wall comprisés
said attachment means.

63



10

15

g0 T

25

30

WO 99/46464 PCT/US99/04640

RPN R

97. A keeper according to any one of claims 94 and 95, wherein said securing means

- comprises a latching surface having at least one serration thereon.

98. A keeper according to claim 97, wherein said latching surface has a plurality of
serrations thereon. E '

9. A keeper according to claim 98, wherein said plurality of serrations are substantially
parallel to each other. o | ' ' '

100, A keeper according to claim 99, wherein said latching surface comprises a generally
elongated wall having a front surface on which said plurality of seri‘aﬁbns are disposed.

101. A keeper according to any one of claims 94-and 100, wherein said latch is of the
slam-action type. ' S

102. A keeper according to claim 101, wherein said latch comprises: .- - -
a housing; ' ' :
a pawl proximate said housing for movement between latched and unlatched positions; and

] 'iatch'actuating' means for selectively moving said pawl into said retracted position.

'103. A method for using a keepér adapted for engagement by a latch comprising the steps -
oﬁ o , _

o proﬁding a keeper comprising means for attachment to a closure member, the
aftachment means comprising means for aligning the keeper relative to the closire member, wherein
the aligning means comprises at least two generally elongated members attached at first ends and
having second ends at spaced separation from each- other, the keéper further comprising means for
engagement by a latch, |

aligning the keeper relative to the closure member by positioning an end surface of
said closure member engaging said aligning means between said second ends of said at léast two
generally elongated members; and
' securing the keeper to the closure member by said attachment means.
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104. A method according to claim 103 further coxhprising the steps of providing said
engagement means of said keeper including a latching surface having a plurality of serrations
thereon. '

105. A method for using a kéepe_r adapted for mounting on a first closure member for
engagement by a latch adapted for mounting on a second closure member comprising the steps of:

proving a keeper comprising means for attachment to said first closure member, means for
engaging said second closure member when said first and second closure members are movedtoa -
closed position, said engaging means comprising a generally elongated wall having an engaging
surface, said keeper further comprising means for securing said latch in a fastened position;

aligning said keeper relative to said first closure member so that a portion of said generally
elongated wall extends béyond an end of said.ﬁrst closure member; and

securing said keeper to said first closure member by said attachment means,

106. A method according to claim 105 further comprising the steps of providing said

securing means of said keeper including a latching surface having a plurality of serrations thereon.

65



