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57] ABSTRACT

A snap stud usable in window hardware, such as win-
dow operators and window hinges, for releasably pivot-
ally interconnecting a pair of members. The snap stud
has a stud extending from a first of the members and
provided with an external peripheral groove which
mounts a C-ring of spring music wire. The C-ring has a
retention position partially extending beyond the pe-
riphery of the stud for overlying a second of the mem-
bers and a compressed release position substantially
entirely within the periphery of the stud, with the
movement of the C-ring to the compressed release posi-
tion occurring automaticaily in assembly and disassem-
bly of said members.

10 Claims, 1 Drawing Sheet
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1
SNAP STUD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

LThis is a continuation of application Ser. No.
589,307 filed Mar. 14, 1984, now abandoned.]}

This is an application for reissue of U.S. Patent
4,593,431, which issued from Ser. No. 746,443, filed June
19, 1985, which is a continuation of Ser. No. 589,307, filed
March 14, 1984, now abandoned.

TECHNICAL FIELD

This invention pertains to a snap stud particularly for
use in window hardware for releasably pivotally inter-
connecting two members. The snap stud is constructed
to facilitate assembly of the window hardware by use of
automatic equipment and to releasably retain the win-
dow hardware members in pivotally interconnected
relation whereby the members may be separated for
movement by a window free of restraint by the window
hardware.

BACKGROUND ART

There are many different types of window hardware
having pivotally interconnected members. One typeisa

window operator having an operating arm connected to 30

a bracket mounted to a window sash. A releasable con-
nection is achieved by the use of a slidable keeper mem-
ber on the operating arm which, in one position, inter-
fits with a stud on the bracket to lock the parts together
in a pivotally interconnected relation. A slidable keeper
of this type is shown in Armstrong U.S. Pat. No.
3,457,675,

Another type of window hardware is a window
hinge. A sash arm is pivotally attached to a slider or
shoe movable along a guide track fixed to a window sill
and a support arm or link extends between the guide
track and the sash arm and is pivotally connected to
both. A commercial embodiment of a window hinge
utilizes a keeper and stud structure of the type shown in
the referred to Armstrong patent for releasably con-
necting the support arm to the guide track. In assembly,
the sash arm must be manually oriented with the end
adapted for mounting the keeper positioned adjacent
the guide track and the keeper must be manually han-
dled.

The present commercial window hardware using a
slidably mounted keeper is not readily assembled by use
of automatic equipment because of the required han-
dling of the keeper and orientation of the hardware
elements.

DISCLOSURE OF THE INVENTION

A primary feature of the invention is to provide a
snap stud for releasably holding a pair of members, such
as components of window hardware, in pivotally inter-
connected relation and which avoids the need for a
slidably mounted keeper with resulting cost reduction
and the ability to perform part of the assembly of the
window hardware on automatic equipment because of
ease of handling and orientation of components.

Another feature of the invention is to provide a snap
stud for releasably holding a pair of members in inter-
connected relation. The snap stud has a stud extending
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from a first member and has a C-ring of spring wire
mounted thereon which has a retention position extend-
ing beyond the periphery of the stud and which may be
compressed to a position substantially within the pe-
riphery of the stud when the stud is inserted in an open-
ing in a second member. This permits passage of the
second member into assembled relation with the first
member and with the C-ring returning to its retention
position overlying the second member for releasably
retaining the members in assembled relation. The snap
stud enables separation and assembly of the members
relative to each other to be accomplished without tools
and the snap stud emits a positive “snap” sound when
returning to its retention position, thereby signalling
proper interconnection of the members to each other.
The snap stud replaces the slidable keeper used in the
prior commercial window hardware structures and thus
avoids a number of problems encountered in the use of
a keeper, including special orientation of the member
which is to mount the keeper, difficulty in manufactur-
ing the keeper, the inability to automatically manipulate
the keeper in assembly processes as well as possible
damage thereto during assembly. Additionally, the snap
stud is not readily apparent as constituting a releasable
connection between the members and, therefore, the

- window hardware is more tamper-proof than when a

keeper is used which is readily visible as being a mem-
ber which, when moved, will disconnect the two mem-
bers and permit movement of a window sash indepen-
dently of the window hardware. Further, the use of the
snap stud in place of the stud and keeper of the prior art
results in a cost savings of approximately 3 in the cost of
the parts.

An object of the invention is to provide a snap stud
for mounting on a first member and releasably holding
a second member in pivotal relation with the first mem-
ber comprising a generally cylindrical stud having an
external peripheral groove intermediate the ends of the
stud, and a C-ring of spring wire positioned in said
peripheral groove and having a pair of spaced-apart
ends, said C-ring having inner and outer diarneters se-
lected to have a part thereof in said peripheral groove
and a part extending beyond the stud periphery when
said C-ring is in a retention position, and said peripheral
groove having a depth to enable compression of the
C-ring to a release position in which substantially all of
the C-ring is in said peripheral groove.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a perspective view of a window hinge utiliz-
ing the snap stud;

FI1G. 2 is a fragmentary vertical section, taken gener-
ally along the line 2—2 in FIG. 1;

FIG. 3 is a plan section, taken generally along the line

3—3 in F1G. 2; and
FIG. 4 is a view, similar to FIG. 2, showing the snap

stud action that occurs during an assembly operation.

BEST MODE FOR CARRYING OUT THE
INVENTION

As previously mentioned, there are different types of
window hardware which have releasable pivotally in-
terconnected members including window operators and
window hinges. The snap stud embodying the invention
ts shown 1n association with a window hinge and 1t will
be understood that the snap stud also has utility in a
window operator.
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The window hinge, indicated generally at 10, mounts
a window sash (not shown).

The window hinge has a guide track 22 mountable to
the sill of a window frame. A sash arm 23 fastens to the
underside of a window sash and at one end is pivoted at
24 to a slider or shoe 25 which is movably mounted in
the guide track 22. A support arm 26 has one end pivot-
ally connected at 27 to the sash arm 23 and at its other
end 28 is pivotally connected to the guide track 22 by a
snap stud, indicated generally at 30.

The snap stud 30 functions to releasably retain the
support arm and the guide track in pivotally intercon-
nected relation.

The snap stud is shown more particularly in FIGS.
2-4. The snap stud comprises a cylindrical stud 40
which extends from the guide track 22 and 1s fixed
thereto. The stud has a tubular lower part of reduced
diameter extending through an opening 44 in the guide
track 22 and pressed outwardly to form a rim 46. The
guide track 22 is captured between a flange 48 on the
stud and the rim 46.

The stud 40 has a stud section 50 with an external
peripheral groove $§2 defining a neck adjacent a head 54
at the free end of the stud. A C-ring 60 of round spring
music wire is positioned in the external peripheral
groove 52. The C-ring is partially circular and has an
inner diameter less than the diameter of the stud 40 and
an outer diameter larger than the stud 40. As seen In
FIGS. 2 and 3, the C-ring has a retention position
wherein part of the spring is within the external periph-
eral groove 52 and part thereof extends beyond the
periphery of the stud 40. The C-ring has spaced-apart
ends 62 and 64 which are spaced apart less than the
diameter of the stud base section 50 whereby the C-ring
must be forced into position in the external peripheral
groove 32 in-assembly and, thereafter, 1s retained in
assembled relation. The external peripheral groove 52
has a depth approximately equal to the diameter of the
Spring music wire.

The action of the snap stud in releasably retaining the
window hardware members in pivotally interconnected
relation is best seen in FIG. 2. The external peripheral
groove 52 1s at a distance from the stud flange 48 at least
equal to the thickness of the support arm, and the C-ring

60 is in its retention position and overlies the end 28 of

the support arm. The support arm has an opening 70 to
receive the snap stud which is of a diameter less than the
outer diameter of the C-ring and greater than the diame-
ter of the annular axis of the C-ring when the latter is in
its retention position. In assembly or disassembly of the
window hardware members relative to each other, the
C-ring 60 is compressed by the support arm 26 to a
position where it lies substantially entirely within the
external peripheral groove 52, as illustrated in FIG. 4,
whereby the support arm can move to and from its
associated position with the guide track 22. The action
of the support arm in compressing the C-ring 60 is facili-
tated by the camming action derived from the round-
ness of the wire used in forming the C-ring and, as
shown in FIGS. 2 and 3, the engagement of the edge
70a of the opening 70 with the C-ring radially out-
wardly of the annular axis of the C-ring. The opposite
edge 70b of the opening 70 functions similarly to cam
the C-ring radially inwardly when installing the arm 28
about the stud 30.

As shown in FIGS. 2 and 4, the edges 70a and 70b are
90° in cross section, i.e., define non-bevelled camming
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edges of the support arm at the opposite ends of the
opening.

From the foregoing, it will be evident that two win-
dow hardware members can be releasably pivotally
interconnected merely by forcing the stud 40 into the
opening 70 of the support arm 26 with automatic com-
pression of the C-ring 60 and, after the members are
assembled into the position shown in FIG. 2, the C-ring
returns to a retention position to maintain the members
in assembled relation. The snap stud emits a positive
“snap’’ sound when the parts reach the assembled posi-
tion shown in FIG. 2, thus signalling proper intercon-
nection of the members.

When the snap stud 1s used to pivotally interconnect
a support arm of a window hinge to a track associated
with the window sash, it is possible to utilize a simpli-
fied support arm having openings of the same size adja-
cent each end thereof, with one opening being used for
the pivot connection to the sash arm and the other for
association with the snap stud. This simplification of the
support arm 1n not requiring a mounting for a slidable
keeper facilitates the automatic assembly of the window
hinge by avoiding the necessity for orienting one partic-
ular end of the support arm in a particular position.

The snap stud can be used in a window operator of
the type shown in Van Klompenburg U.S. Pat. No.
4,241,541 to pivotally interconnect the connecting link
41 and the bracket 42.

We claim:

1. A releasable connection means for holding two win-
dow hardware members in pivotally connected relationship,
said connection means comprising: a snap stud [for
mounting on a first member] having a generally cylindri-
cal stud; a first member; means attaching the cylindrical
stud to the first member so that the cylindrical stud and

[first member are fixed against relative movement axially of

the cylindrical stud; and a second member having a
through opening [and defining at an end thereof an
annular edge having a substantially right angle cross
section ], said snap stud extending through said opening
[ for} and releasably holding said second member in
pivotal relation with said first member, said [snap stud
comprising a generally] cylindrical stud having an
external peripheral groove intermediate the ends of the
stud, and a C-ring of [spring wire] substantially incom-

pressible spring-type material extending through more than

180°, surrounding said cylindrical stud, defining an annu-
lar centerline positioned in said peripheral groove and
having a pair of spaced-apart ends, said C-ring having
inner and outer diameters selected to have a part thereof
in said peripheral groove and a part extending radially
beyond the stud periphery when said C-ring is in a
retention position, the diameter of [said edge] at least
a portion of the through opening of the second member
being less than the outer diameter of the C-ring in its
retention position and at all times greater than the diame-
ter of said annular centerline of the C-ring [when the
C-ring is in said retention position}, and said peripheral
groove having a depth to enable [compression] defor-
mation of the C-ring by movement of said spaced-apart
ends towards each other to a release position in which
substantially all of the C-nng is in said pernipheral
groove and which enables disassembly of said pair of
members by pulling one member away from the other
axially of the stud.

2. A snap stud as defined in claim 1 wherein said
[spring] C-ring is formed from round spring music
wire.



Re. 32,846

S

3. A snap stud as defined in claim 2 wherein said
external peripheral groove on the stud has a depth sub-
stantially eqgual to the diameter of the spring music wire.

4. A snap stud as defined in claim 1 wherein said

6

cal stud having an external peripheral groove intermediate
the ends of the stud, and a C-ring of substantially incom-
pressible spring-type material extending through more than
180°, surrounding said cylindrical stud, defining an annu-

external peripheral groove defines a stud section of 5 Ilar centerline positioned within said peripheral groove and

reduced diameter, and the ends of said C-ring are
spaced apart a distance less than the diameter of said
stud section whereby the C-ring 1s forced onto the stud
section when placed in said external peripheral groove,
in assembly, and is thereafter retained in said groove.

5. A snap stud as defined in claim 4 wherein said ends
of the C-ring are shaped to facilitate expansion of the
C-ring as the latter is forced onto the stud section in
assembly.

[6. A snap stud as defined in claim 1 wherein said
second member at the opposite end of the opening de-
fines an annular edge having a substantially right angle
cross section. J

7. A snap stud as defined in claim 1 wherein said snap
stud has an integral radially enlarged flange for maintain-
ing the first and second members spaced axially from each
other.

8. A releasable connection means for holding rtwo win-
dow hardware members in pivotally connected relationship,
said connection means comprising: a snap stud having a
generally cylindrical stud; a first member; means attaching
the cylindrical stud to the first memaber so that the cylindri-
cal stud and first member are fixed against relative move-
ment axially of the cylindrical stud; and a second member
having a through opening, said snap stud extending
through said opening and releasably holding said second
member in pivotal relation with said first member, said
cylindrical stud having an external peripheral groove inter-
mediate the ends of the stud, and a C-ring of spring wire
defining an annular centerline positioned in said peripheral
groove and having a pair of spaced-apart ends, said C-ring
having inner and outer diameters selected to have a part
thereof in said peripheral groove and a part extending
beyond the stud periphery when said C-ring is in a reten-
tion position, the diameter of at least a portion of the
through opening of the second member being less than the
outer diameter of the C-ring and greater than the diameter
of said annular centerline of the C-ring when the C-ring is
in said retention position, and said peripheral groove having
a depth to enable deformation of the C-ring to a release
position in which substantially all of the C-ring is in said
peripheral groove and which enables disassembly of said
pair of members by pulling one member away from the
other axially of the stud, wherein the means attaching the
cylindrical stud to the first member comprises an integral
flange stud to the first member comprises an integral
flange and an integral rim on the snap stud and in axially
spaced relationship, said first member being held captive
between the flange and rim and maintained axially spaced
Jrom the second member by the flange.

9. Window hardware utilizing a snap stud, said window
hardware comprising: a first member; a second member
having a through opening; said snap stud having a gener-
ally cylindrical stud; means attaching the cylindrical stud
to the first member so that the stud and first member are
fixed against relative movement axially of the cylindrical
stud, said snap stud extending through said opening in the
second member and releasably holding said second mem-
ber in pivotal relation with said first member, said cylindri-

having a pair of spaced-apart ends, said C-ring having
inner and outer diameters selected to have a part thereof in
said peripheral groove and a part extending radially be-
yond the stud periphery when said C-ring is in a retention

10 position, the diameter of at least a portion of said through
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opening in the second member being less than the outer
diameter of the C-ring in its retention position and at all
times greater than the diameter of said annular centerline
of the C-ring and said peripheral groove having a depth to
enable deformation of the C-ring by movement of said
spaced-apart ends towards each other to a release position
in which substantially all of the C-ring is in said peripheral
groove and which enables disassembly of said pair of mem-
bers by pulling one member away from the other axially of
the stud, wherein said second member at said portion of the
through opening engages said C-ring through an arc of at
least 180° as said C-ring is deformed by the second mem-
ber during assembly and disassembly of said first and
second members.

10. The window hardware as defined in claim 9 wherein
said window hardware is a window hinge comprising a
guide track for connection to the sill of a window frame, a
slider movably mounted in the guide track, a sash arm for
attachment to a window sash and having an end connected
to the slider, a support arm having an end pivotally con-
nected to the sash arm and an opposite end connected
pivotally to the guide track, said first member comprises
the guide track and said second member comprises the
support arm.

11. A window hinge utilizing a snap stud having a cylin-
drical stud, said window hinge comprising: a guide track

for connection to a sill on a window frame; a slider movably

mounted relative to the guide track; a sash arm for attach-

ment to a window sash and having an end operatively
connected to the slider; a support arm having a through

opening; means fixedly attaching the cylindrical stud to the
guide track; said snap stud extending through said opening
and releasably holding said support arm in pivotal relation

with said guide track, said cylindrical stud having an exter-
nal peripheral groove intermediate the ends of the stud,

and a C-ring of substantially incompressible spring-type
material extending through more than 180°, surrounding
said cylindrical stud, defining an annular centerline posi-

tioned in said peripheral groove and having a pair of
spaced-apart ends, said C-ring having inner and outer
diameters selected to have a part thereof in said peripheral
groove and a part extending beyond the stud periphery
when said C-ring is in a retention position, the diameter of
at least a portion of said through opening of the support
arm being less than the outer diameter of the C-ring in its
retention position and at all times greater than the diame-
ter of said annular centerline of the C-ring and said periph-
eral groove having a depth to enable deformation of the
C-ring to a release position in which substantially afl of the
C-ring is in said peripheral groove and which enables disas-
sembly of said support arm and guide track by pulling one
of the support arm and guide track away from the other of

the support arm and guide track axially of the stud.
* * » * »
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