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[57] ABSTRACT

A detachable blind hole quarter-turn fastener for secur-
ing a panel to a frame in which means are provided for
detachably securing the fastener to the panel in re-
sponse to a quarter-turn of the fastener cross pin stud in
one direction and for detachably securing the panel to
the frame in response to a quarter-turn of the cross pin
stud in the other direction. |

4 Claims, 6 Drawing Figures
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DETACHABLE QUARTER-TURN BLIND HOLE
FASTENER

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. |

BACKGROUND OF THE INVENTION

Among the many types of fastener assemblies known
in the prior art for securing a panel or the like in posi-
tion on a frame is a cross pin fastener in which a stud

10

carrying the cross pin is rotatably supported on one of 15

the two members to be connected and a receptacle
forming a cam track around an opening is carried by the
other member. In use of such a fastener the axis of the
cross pin is brought into alignment with extensions in
the receptacle opening and after the cross pin passes
through the opening the fastener is rotated to cause the
cross pin ends to ride up a cam track into recesses in the
receptacle to hold the parts together.

While a fastener of this type is satisfactory for most
installations, it is not adapted for use in a *“blind installa-
tion” wherein access cannot be gained to the rear of the
frame to permit installation of the receptacle cam track.
In an effort to solve this problem in the prior art it has
been suggested that the entire fastener assembly be
carried by the panel or the like and that the frame be
provided only with a hole having extensions along a
diameter thereof. In such a fastener bosses are provided
on the receptacle portion for engaging in the frame hole
extensions to hold the receptacle portion against rota-
tion as the cross pin stud is rotated to a position at which
the ends thereof engage the back of the frame around
the hole at locations remote from the hole extensions.
Spahr et al. U.S. Pat. No. 2,599,207 shows such an as-
sembly. While an arrangement of this type successfully
solves the problem of a blind installation per se in the
prior art either the fastener assemblies are permanently
secured to the panel or they are loose until such time as
they are actually used to install a panel on the frame. In
the former case fasteners which are damaged cannot
readily be replaced. Moreover, fasteners of different
size to accommodate panels or frames of different thick-
ness cannot readily be substituted. The obvious disad-
vantage of the latter case is the possibility that the small
fastener assemblies will become lost and are not readily
accessible to permit the panel to be quickly secured in
place on the frame.

I have invented a detachable blind hole fastener
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which overcomes the defects of blind hole fasteners of 55

the prior art pointed out here and above. My blind hole
fastener permits the fastener to be readily detachably
secured to the panel while at the same time permitting
the panel to be assembled on the frame in a rapid and
expeditious manner. My detachable blind hole quarter-
turn fastener is extremely simple in construction and 1n
operation. It is relatively inexpensive to manufacture
for the resuit achieved thereby.

SUMMARY OF THE INVENTION

One object of my invention is to provide a detachable

quarter-turn fastener which is especially adapted for use
with blind holes.
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Another object of my invention 1s to provide a quar-
ter-turn blind-hole fastener which overcomes the de-
fects of blind-hole fasteners of the prior art.

A still further object of my invention is to provide a
detachable quarter-turn blind-hole fastener which 1s
extremely simple in operation.

A still further object of my invention is to provide a
detachable quarter-turn blind-hole fastener which 1s
relatively inexpensive to manufacture.

Another and further objects of my invention will
appear from the following description.

In general, my invention contemplates the provision
of an assembly of a panel having a hole with diametri-
cally opposite extensions and a frame provided with a
hole having diametrically opposite extensions along a
line generally perpendicular to the line of the extensions
of the panel hole together with a fastener which 1s de-
tachably secured to the panel in response to a quarter
turn of the fastener cross pin stud in one direction and
which secures the panel to the frame in response to a
quarter turn of the stud in the opposite direction.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings which form part of
the instant specification and which are to be read In
conjunction therewith and in which like reference nu-
merals are used to indicate like parts in the various
VIEWS!

FIG. 1 is an elevation of the fastener assembly of my
detachable quarter-turn blind hole fastener.

FI1G. 2 is a top plan view of the fastener shown In
F1G. 1 taken along the line 2—2 of FI1G. 1.

FIG. 3 is a sectional view of the fasiener shown 1n
FIG. 1 taken along the line 3—3 of FIG. 1.

"FIG. 4 is an exploded view illustrating the relative
disposition of the fastener, panel and frame before the
fastener is applied to the panel. |

FIG. 5§ is an exploded perspective view illustrating
the relative positions of the parts after the fastener has
been attached to the panel and before the panel has been
secured to the frame.

FIG. 6 is an elevation with parts shown in section of
the assembly of the fastener panel and frame.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings my assembly includes
a fastener indicated generally by the reference 10 1s
adapted to be detachably applied to a panel 12 formed
with a hole 14 having diametrically opposite extensions
16 and 18 along a line x—x. The fastener 10 is adapted
to secure panel 12 to frame 20 formed with an opening
22 having diametrically opposite extensions 24 and 26
lying along a line y—y relatively angularly disposed
with relation to the line x—x. As will be explained more
fully hereinbelow, preferably lines x—x and y—y are
generally perpendicular to each other.

The fastener 10 includes a bushing 28 having a central
bore 30. I provide bushing 28 with a reduced diameter
portion 32, the diameter of which is slightly less than
that of hole 14 to permit the portion 32 to be inserted in
the hole in a manner to be described. The reduced diam-
eter portion 32 has diametrically oppositely extending
bosses 34 and 36 adapted to ride into the extensions 16
and 18 correctly to orient the fastener 10 when 1t 1s
applied to panel 14 in a manner to be described.

I form the underside of bushing 28 with respective
downwardly extending locking elements 38 and 40 at
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diametrically opposite locations around the bore 30. I
also provide the underside of the stud 28 with down-
wardly extending stops 40 and 42 at diametrically oppo-
site locations generally midway between the locking
clements 38 and 40. In this manner I form a first pair of
opposite recesses 46 respectively between element 38
and stop 42 and between element 40 and stop 44 as well
as a second pair of recesses 48 respectively between
element 38 and stop 44 and between element 40 and stop
42. It 1s to be noted that recesses 46 are deeper than are
the recesses 48 for a reason which will be apparent from
the description given hereinafter. Moreover the axial
distance ““t” between the shoulder formed by bushing
portion 32 and the base of a recess 38 15 equal to the
aggregate thickness of panel 12 and frame 20.

Fastener 10 includes a stud 50 extending from a head
or knob 52 through the bore 30. I mount a cross pin 54
on the stud [52] 50 at a location below the bore 30. A
spring 56 surrounding the stud 50 bears between the
head or knob 52 and the base of a recess 38 in bushing
28 above bore 30 normally to urge the stud S0 upwardly
as viewed in the drawings to move the cross pin into
engagement with the underside of the bushing. I form
the interior of the bushing above recess 58 with an
enlargement 50 into which head 52 can be pushed in
operation of the fastener in a manner to be described.
Preterably I mark the top of the head 52 with a pair of
dots 62 aligned with the cross pin axis so that the posi-
tion of the dots indicate the condition of the fastener.

In use of my fastener, the parts initially occupy the
position illustrated in FIGS. 1 to 3 in which position the
ends of the cross pin rest in the relatively shallower
recesses 48 in the underside of the bushing 28. To apply
the fastener to a panel 12 as illustrated in FIGS. 4 and §
cross pin 34 is positioned in alignment with enlarge-
ments 16 and 18. Dots 62 may assist in aligning the cross
pin. The length “1” of the cross pin is less than the
distance “m’ between the outer edges of recesses 16 and
18 and is greater than the diameter “d 1" of the hole 14.

As the assembly is moved into the hole 14 bosses 34
and 36 are located in recesses 16 and 18 to restrain the
bushing against rotation in response to rotary move-
ment of the head 52. Next the head 52 is pushed in-
wardly to move the cross pin below the level of the
locking elements 38 and 40. When that has been done
head 52 is rotated through a quarter turn in a counter-
clockwise direction to move the cross pin ends under
elements 38 and 40. It will be noted that the head 52
cannot be moved inwardly far enough to permit the
cross pin ends to clear the stops 42 and 44. When the
head 1s released spring 56 moves the stud 50 axially to
move the cross pin toward recesses 46 in the course of
which movement the cross pin ends engage the under-
side of the panel 12. It will readily be appreciated that in
this position of the parts cross pin 54 is aligned with the
line y—yvy of the recesses 24 and 26 in frame 20.

The length “1” of the cross pin is less than the dis-

tance “‘'n”’ between the outer edges of recesses 24 and 26
and is greater than the diameter ““d 2" of hole 22. With
the parts in this position head 52 is again moved in-
wardly a sufficient distance to permit the cross pin ends
to clear elements 38 and 40 and the head is rotated
through a quarter turn in the clockwise direction and
then 1s released. Upon its release spring 86 moves the
cross pin in the direction of the axis of rotation to cause
the ends of the cross pin to move toward recess 48 and
to engage the underside of frame 20 outside hole 22
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along the line generally perpendicular to the line y—vy.
Panel 12 now 1s releasably secured to the frame 20.

As indicated by the broken lines in FIG. 4 rather than
making the hole 22 circular I may form an eliptical hole
having a major axis which is longer than the cross pin
34 and having a minor axis which is shorter than the
Cross pin.

It will readily be appreciated that in an actual installa-
tion a plurality of fasteners 10 are employed with a
panel 12 and are spaced around the periphery thereof.
Should any one of the assemblies be defective or be-
come damaged which can readily be replaced merely
by reversing the operation described above to assemble
the fastener on panel 12 thus to remove the fastener.
When that is done a new fastener may readily be applied
to the panel.

It will be seen that I have accomplished the objects of
my invention. I have provided a detachable quarter turn
fastener which is especially adapted for use on blind
holes. My fastener overcomes the defects of quarter
turn blind hole fasteners of the prior art. It is readily
assembled on to and disassembled from the panel while
at the same time permitting the panel to be secured to a
frame in a simple and expeditious manner. It is simple in
construction and in operation. It is relatively inexpen-
sive to manufacture.

It will be understood that certain features and sub-
combinations are of utility and may be employed with-
out reference to other features and subcombinations.
This 1s contemplated by and is within the scope of my
claims. It is further obvious that various changes may be
made In details within the scope of my claims without
departing from the spirit of my invention. It is, there-
fore, to be understood that my invention is not to be
limited to the specific details shown and described.

Having thus described my invention, what I claim 1s:

1. An assembly of a fastener and a panel and a frame
including in combination, a panel formed with an open-
ing having a major diametral dimension and a minor
dimetral dimension, a frame formed with an opening
having a major diametral dimension and a minor diame-
tral dimension, said frame opening major and minor
dimensions extending respectively generally in the di-
rections of the panel minor and major dimensions, a
fastener formed with a bushing having a shoulder
adapted to engage the outside of said panel around said
opening, a stud mounted in said bushing for rotary and
for limited axial movement, a cross pin on said stud
adjacent to the inside of said panel, said cross pin having
a length less than said major diametral dimensions and
greater than said minor diametral dimensions, means for
biasing said stud for axial movement of said cross pin
toward said bushing, means forming spaced locking

elements on said bushing over which said cross pin

moves in response to rotary movement of said stud in
one direction and concomitant axial movement against
the action of said biasing means to align said cross pin
with the minor dimension of said panel releasably to
retain said fastener on said panel, and stops on said
bushing angularly disposed between said locking ele-
ments, said stops extending axially for a distance greater
than said limited axial movement of said stud to prevent
rotary movement of said stud beyond the point at which
the cross pin engages the stops, said cross pin riding
over said locking elements and into alignment with the
minor dimension of said frame in response to rotary
movement of said stud in the other direction to engage
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the inner surface of said frame releasably to secure the
panel to the frame.

2. An assembly as in claim 1 in which said bushing
comprises bosses for engaging the edge of the panel
hole 1n the region of the ends of its major dimension.

3. An assembly as in claim 2 in which said locking
elements and said stops form respective pairs of diame-
tral recesses, the recesses of one pair being deeper than
the recesses of the other pair, said deeper recesses being
generally perpendicular to said bosses.

4. A fastener assembly including in combination, a
bushing having a bore therein, a stud mounted in said
bushing for rotary and for limited axial movement,
means forming a pair of circumferentially spaced axially
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extending locking elements on the underside of said
bushing, means forming respective axially extending
stops on the underside of said bushing between said
locking elements to provide respective pairs of diamet-
rically opposite recesses, the recesses of one pair being
deeper than the recesses of the other pair, a crosspin
carried by said stud below the underside of said bush-
ing, means for urging said stud in an axial direction to
move said cross pin toward said recesses and means for
limiting the axial movement of said stud to a distance
less than the axial extent of said stops from the under-

side of said bushing.
* * # ¥ *
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