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(57) Abstract

A plastic hollow wall anchor having folding arms (11, 12) for insertion within a limited diameter aperture in a substrate
such as a wall (30). The arms, adjacent their overlapping attachment areas, are configured to provide a “sharp knife edge” inter-
section (25 a, b), whereby a spacing between the atteched arms, during folding and aperture insertion, is substantially eliminated.
The load bearing arms (11, 12) are concomitantly thickened and thereby strengthened within the limited dimension afforded by
the aperture. Altermatively, the overall dimensions of the anchor are reduced, while maintaining the load bearing arm dimen-
sions, thereby enabling the use of a smaller diameter for the insertion aperture without decrease in anchor holding strength.




applications under the PCT.

AT
AU
BB

BE
BF

BG
BJ

BR
CA
CF
CG
CH
Cl

™
cs

DE
DK

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Canada
Central African Republic
Congo
Switzerland
Cote d’lIvoire
Cameroon
Czechoslovakia
Germany
Denmark

F1
FR
GA

GN
GR

IT
Je
KP

KR
LI
LK
L
MmC

Spain

Finland

France

Gabon

United Kingdom
Guinea

Greece

Hungary

Italy

Japan

Demaocratic People’s Republic
of Korea
Republic of Korea
Liechtenstein

Sri Lanka
Luxembourg
Monaco

Madagascar
Mali
Mongolia
Mauritania
Malawi
Netherlands
Norway
Poland
Romania
Sudan
Sweden
Senegal
Soviet Union
Chad

Togo

United States of America

-y

.y



10

15

"~ 20

25

30

WO 91/11627 PCT/US91/00525

-1~
HOLLOW WALL ANCHOR WITH ENHANCED HOLDING STRENGTH

This invention relates to improvements in plastic hollow wall anmchors
and particularly to improvements in holding strength ror hollow wall
anchors such as described in U.S. Patent No. 3,651,734 and sold throughout
the world under the trademark TOGGLER.

Hollow wall anchors are designed to have a minimal diameter
configuration for insertion in an aperture in a wall or other substrate.
This is gemerally accomplished by either imitially forming the anchor in
what is called the "closed" or insertion positiom, e.g. the initially
unitform Qiameter configuration of metal expamsion amchors such as the
Molly (trademark) anchor; or by folding normally outstretched arms of the
anchor to the uniform diameter or size coufiguration, as with plastic
anchors such as the TOGGLER screw anchor. With either of such anchors,
after insertion of the anchor into the wall aperture, the anchor expands,
or is expanded, whereby portioﬁs thereof grip the peripheral edges of the
inner surface of the wall adjacent the aperture. The TOGGLER screw anchor
(though not the Molly anchor) cam also be utilized in solid walls whereby
it remains in the folded configuration and the imsertion of a screw causes
it to fumction as an expansion plug type anchor.

A major factor affecting strength of the anchor, in hollow walls, is
the thickness of the portioms of the amchor which are closest to the
peripheral edges of the aperture and which accordingly bear the grearest
portion of the load, or in some anchors, the entire load. Increasing the
thickness of these portions to support heavier loads, however, usually
entails increasing the size of the aperture, as well, to accommodate the
increased thickness of the arms. This results in increased damage to the
wall as well as increased installation effort, an unacceptable
alternative. In fact, it is desirable to reduce aperture dimension.
However, this entails thinning the arms with reduced holding strength,

another unacceptable alternative.
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1t 1s an object of the preggﬁt invention to provide a means wherebpy
the load bearing portions of a hollow wall anchor can be thickened and
strengthened without increasing the size of the insertion aperture.

It is a further object of the present invention to alternatively
provide a means whereby the folded insertion diameter or cross section of
the anchor is reduced and concomitantly the size of the insertion aperture
is also reduced without significant loss in anchor holding strength.

It is a still further object of the present invention to provide a
means whereby the load bearing strength of a plastic wall anchor in solid
substrates can be increased without increasing the size of the anchor.

These and other objects, features and advantages of the present
invention will become more apparent from the following discussion as well
as the drawings in which:

Figure 1 is an elevation view of the prior art screw anchor sold under
the TOGGLER trademark;

Figure 2 is an elevation view of the screw anchor of Figure 1,
modified in accordance with the present invention;

Figure 3 is a cross section view of the anchor of Figure 2 taken along
line 3-3 with a partial view of the forming mold members;

Figure 4 is an elevation view of the prior art anchor of Figure 1,
folded up and being inserted in an aperture of a wall;

Figure 5 is an elevation view of the anchor of Figure 2, folded up and
being inserted in an aperture of a wall;

Figure 6a is an elevation view of the anchor of Figure 2 in anchoring
position in a hollow wall;

Figure 6b is an elevation view of the anchor of Figure 2 in anchoring
position in a solid wall; and

Figures 7a-7c (Figure 7d is an expanded view of a portion of Figure
7b) depict a similar comparison, as in Figures 1, 2 and 5, of an
embodiment of another type of anchor having the '"space elimination"

feature of the present invention when in the folded configuration.

QURSTITUTE SHEET
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Hollow wall screw anchors, such as the plastic TOGGLER screw anchor,

are generally integrally molded plastic fasteners comprised of a socket
base element, usually having a bore for receiving an elongated external
fastening member. The base element is integrally joined at one of its ends
to hingeable webs, usually pillar-like in form, which extend outwardly
away therefrom and merge with an anchoring element comprised of a pair of
outstretched rear toggle arms. The outer ends of the rear toggle arms are
each attached to onme of a pair of fromnt arms (in some anchors attachment
is at a midpoint of either the fromt or rear arms) which, in turn,
converge toward each other, usually to a hinge point or a close but
separated convergence, at a position overlying the base element and an
inner space in the fastening device. In use, the front and rear arms are
folded together to form a collapsed anchoring element of the rastener
which is insertable into an opening within a substrate such as a hollow
wall or solid material. In hollow walls or thin substrates, the anchoring
element expands: or is expanded after passing through the openiag to
assume the anchoring position. A fastening element, such as a screw, is
threadably inserted into the bore of the base element and into engagement
with the front arms at their point of comvergence, above the base element,
to form the fasteming position of the anchor when fully expanded im hollow
walls. In the expanded position of the anchoring element, the rear arms
are adjacent the inmer surtace of the wall or substrate and bear the
substantial portion of the load. The front arms, integrally attached to
the rear arms, generally serve to help spread the rear arms iato
load~pearing positiom and to stabilize them in such position. In addition
or alternatively, the front arms serve as a support between the inserted
screw and the rear arms to prevent collapse of the anchoring element. With
the TOGGLER screw anchor, prior to insertion within am aperture in the
wall or substrate, the front arms (which are hinged together) are folded

together between the rear arms to obtain a subsrantially uniform diameter
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or cross—section of minimal dimension suitable for imsertion of all the

arms into the aperture. The aperture is thus sized to accommodate the
thicknesses of both the fromt and rear arms. In addition, the aperture is
sized to also accommodate the spacing between the front and rear arms
which camnot be eliminated by compressing the arms together. This spacing
results from the requisites of plastic molding (the means by which plasric
screw anchors are formed) wherein a radius of finite though small
dimension is formed at the attachment or coumection between front and rear
arms by the introduction of a metal molding member therebetween. The
radius, an artifact of the molding process, prevents the relatively rigid
(as required for holding strength) front and vear arms from being fully
compressed together. As a result, a portion of the restricted spacing in
the imsertion aperture merely accommodates the spacing between the front
and rear arms, which spacing contributes nothing to the holding strength
of the anchor.

Though the primary function of the plastic hollow wéll screw anchors
is to anchor items to hollow walls, some of these anchors can also be
utilized as expamsion plug anchors in solid walls. In this latter
embodiment, the anchoring element remaians in the tfolded configuration ana
the inserted screw expands the material of the arms into compressive
frictional contact with the walls of the insertion hole. The
aforementioned spacing between the front and rear arms, however, reduces
the extent of the compressive frictional force being exerted by providing
a free area into which the plastic can be moved by screw insertion.

Generally the present invention comprises a screw anchor in whizh
there is the subsrantial eliminatiom of the spacing between front and rear
“rms during the aperture imsertion process. As a result, the load-bearing
rear arms may be thickened, in the area of the substantially eliminated
spacing, thereby strengthening the anmchor. Alternatively, and in wmany

instances, more desirably, the load bearing rear arms maintain their
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thickness with the rest of the anchor being downsized. As a result, a
smaller aperture diameter is required for an anchor having substantially
equivalent holding strength. In additiom, for solid wall applicatioms,
elimination of the spacing increases the holding strength of the anchor
er, as with hollow wall applications, the size of the anchor can be
reduced without loss of holding strength.

In accordance with the present invention, the spacing between the
front and rear arms is substantially eliminated by causing the front and
rear arms to meet with a sharp knife-like edge rather than a radius at the
point where they are abutted together. Since there is no adjacent spacing
between front and rear arms, with the eliminpation of the radius, the fronmt
aud rear arms can be fully abutted together without a spacing
therebetween. However, the formation of a radius between front and rear
arms is an artirfact of the molding process and it cannot per se be readily
eliminated. (A molding "steel" member with a sharp knife edge, which would
initially form the anchor without a radius or as smaller radius, would
also be quickly worn down in production and would transmit excessive heat
and degrade the molding of a particularly stressed area of the anchor. It
is accordingly a preferred means for providiang the sharp knife-like
attachment.

In accordance with a highly preferred embodiment of the present
invention, at each area of attachment between a froant and rear arm, the
area of facing surfaces of the arms, adjacent the inner radius of the
attached frount and rear arms, is bifurcated along the longitudinal axis
extending from the base element to the point of attachment, into two areas
of adjacent facinyg surfaces of the attached rear aad front arms. These two
areas deviate slightly, in opposite directions, from a plane which bisects
the area between adjacent surraces of the respective front and rear arms

and are accordingly offset from each other.
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At the point where the deviation of each of the offset areas returns
to the plane of rhe adjacent surraces of the respective front and rear
arms, their adjacent intersection is a sharp apex point which, relative to
each of the offset areas, provides rhe sharp knife-like edge rather than a
radius. Compression between the front and rear arms follows from this
point with a substantially abutting contact between the adjacent surtaces
of tne fromt and rear arms and the substantial elimination of the spacing
of the prior art. Formation of the bifurcation and offset areas is readily
accomplished, during initial molding, by the use, at each radius area, of
two metal molding members which are slightly offset from each other to the
extent of the offset desired for the bifurcated areas, instead of aligping
the metal molding members.

It is preferred that the adjaceat offset areas be mirror;image
symmetrical to facilitate manufacturing and to minimize amy undue twisting
stress on unsymmetrically offsetr areas. It is also preferred that the
extent of the offset be only sufficient to provide the requisite sharp
knire-like edge at the intersection. A greater degree of offset would
§érve mo additional purpose and could result in overly weakemed front or
rear arms at the point of offset because of thinning to accommodate the
offset radius. Too little of an offset may provide an intersection with a
smaller overall radius, with some reductiom in spacing, but not a sharp
knife-like eage and such embodiment is not as preferred.

While the present invention has its greatest applicability in
improving the TOGGLER screw anchor, it has applicability to any screw
anchor in which aperture-insertable members thereof are attached with a
radius rather than a sharp knife-like edge and wherein a space betwéen the
members is created thereby. Eliminatiqn of such space similarly permits
either thickening with strengthening of load-support members or

down-sizing of the anchor without loss of strength, as described above.

™
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With specific reference to the drawings, Figures 1 and 2 depict a
comparison between the prior art TOGGLER screw anchor 110 and the same
screw anchor 10 having the improvements of the present invention. Both
anchors have body elements 116 and 16 with anti-rotation fins 117 amnd 17
respectively. The body element of each of the anchors have flexible webs
113a, 113b and 13a, 13b respectively, converge into rear toggle arms ll2a,
112b and 12a, 12b respectively which in turn are atrached to front toggle
arms llla, 111b and 1lla, 1llb at points 118a, 118b and 18a, 18b. Front arms
11la, 111b and 1la, 11b are hingedly comnected at 114 and 14 respectively.
Between adjacent pairs of front and rear arms, llla-112a, 111b-112p,
lla-1la, and 11b-11b spacings 12la, 121b, 21a and 21b are formed. In the
prior art amchor of Figure 1, at rheir outer eads, rear toggle arms 112a
and 112b are joined to front arms llla and 111b, at attachment points 118a
and 118b, with an inner radius at each respecrive attachment of 120a and
120b. In the anchor 10 of the present invention, the attachments between
rear toggle arms 12a and 12b with front arms at attachment poiat. 18a and
18b respectively are each birfurcated into radii 20a, 20c and 20b. 20d. One
aligned longitudinal half of toggle arms lla and 12a is attached through
radius 20a and the other aligned longitudinal half of roggle arms lla and
12a is attachea through radius 20c. Portioms 23a and 23c of the spacing
2la adjacent to and termipating in radii 20a and 20c deviate axially from
rhe center plane 22a of the spacing in opposing airections. At a position
25a, between radii 20a, 20c and beginning of the deviation from the center
plane 22a, portions 23a and 23c adjaceatly laterally intersect with the
formation of a "sharp knite-edge". An identical configuratiomal
relationship occurs perween toggle arms 1llb ana 12b, with the formatiom of
separate radii 20b, 20d and portions 23b and 23d which deviate from center
plane 22b, and laterally intersect at position ZSb with a second "sharp
knire edge". Figure 3 representatively depicts the'bifurcatea radii 20a,

20c and adjaceut lateral deviarioms of portioms 23a, 23c from center plane
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22a, as formed by offset steel moldiay members la and lc (shown as being

laterally removea), with the formation of the "sharp knire edge"

intersection 25a. Figure 3 is also exactly representatrive of birurcated

radii 20b, 20c and adjaceur lareral deviations of portiomns 23b, 23d from *

center plane 22b formed by similar offset steel members with the formation

L4)

of "sharp knire edge" inrersectiom 25b.

When the front and rear toggle arms 1la, 1lb and 12a, 12b are folded
together for insertion within an aperture 31 in wall 30, as shown in
Figure 5, the adjaceut surtraces of 1la, 12a and 11b, 12b are brought iato
substantially full contact, since they extend from "sharp knife edges" 25a
and 25b, witn the subsrantial elimination of a spacing therebetween. As
seen in Figure 4, the similar foldiug together of front and rear toggle
arms 1lla, 111b anud 112a, 112b of the prior art screw anchor 110, results
in spacings 134a and 134b (cumulatively equal to about 20% of the total
Cross-section of the folded arms) which cannot be collapsed because of the
spring tension afrorded by the radius attachments 120a and 120b with
finire separations. As a result, the cross-section 33 of the folded anchor
10 of the present invention is at least about 20% less than that of the
cross-section 133 of the rolded prior art anchor 110. The amchor 10 of the
present invention can thus be accommodated, without reduction of toggle
arm thicknesses or stremgth, in an aperture 31 having a diameter 20% less
than thaf required for the prior art screw anchor. Since the standard
aperture is 5/16 inches in diameter, this translates into reductiom in
aperture size to 1/4 inch and an overall reduction in aperture area of

apout 36%, all without reduction iu holding strength of the anchor.

'

Alternatively, the thickmess of the toggle arms 1la, lib and 12a, 12b
may be proportionatrely increased, to the extent emabled by the elimination
of the spacing 134a ana 134b of tne prior art anchor, whereby anchor
strength is increased without increase in the size of insertion aperture

31 over that of the prior art aperture 131.
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Once the folded front and rear arms lla, 1lb aand 12a, 12b pass the

other end of the aperture 31 they expand or are expanded to the initial
configuration shown Figure 2. Thereafter, as shown in Figure 6a, a screw
200 is threadably inserted into bore 19 and further into engagement with
the hinge connection 14 between front arms lla, 1lb to complete the full
anchoring position. In this positiomn it cam be readily noted thart the rear
arms 12a, 12b support the load exerted on the head of screw 200 by an
object fastened thereto. Accordingly, the thickness of the rear arms 12a,
12b is determinative of the strength of the aamchor.

In the utilization embodiment shown in Figure 6b, the wall 230 is
solid anu the fromt and rear arms lla, 1lb and 12a, 12b remain in the
folded position. The imserteua screw 200, is threadably inserted into bore
19 ana thereafter between the attached pairs of front and rear arms lla,
11b and 12a, 12b, The screw 200 extrudes the material of rhe front and
rear arms lla, 1lb and 12a, 12b into compressive frictional engagement
with the walls of the aperture 231 to provide the requisire anchoring.
Since there is no space between the respective attached rear and froat
arms lla, 12a and 11b, 12b, as in the folded anchor of the prior art shown
in Figure 4, the extrusion forces exerted by the screw are directly and
fully transmitted to the walls of the aperture for enhanced holding
strength.

The present invention is similarly applicaple to any foldable anchor
wherein a radius between folding elements results in a spacing therein
which must be accommodated by an insertion aperture. The presently
commercially available anchor 310, depicted in US Patent No. 4,752,170, as
shown in Figure 7a, has front arms 31la, 311b artachea to rear arms 312a,
312b. The rear arms im this embodiment are formed from the ends of web
elements 313a and 313b. The front arms comprise comverging cantileverea
extensions from portions 318a and 318b. Attached to the front arms 3lla,

311b are forward arms 316a, 316b respectively. For insertion into wall
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330, as shown in Figure 7c, forward arms 316a and 316b are folded together

and front arms 31la and 311b are folded together. Radii 320a and 320b
between front arms 31la, 311b and rear arms 312a, 312b respectively cause
spacings 32la and 321b to be formed and maintained during insertion.
Though the spacings are not of the dimension of the anchor shown in
Figures 1 and 4, they are still, in part, determinative of the size of the
aperture 331 in wall 330 for deployment of the anchor, which must be
accommodated by the wall aperture. As shown in Figures 7b and blow up
section of Figure 7d, The radii between front and rear arms 31la, 311b and
312a, 312b are bifurcated and offset from longitudinal planes 322a and
322b, to provide a similar elimination of spacing 321a and 321b when the
anchor is folded for insertion as shown in Figure 7c.

It is understood that the fasteners described above and illustrated in
the drawings are illustrative of the present invention and are not to be
construed as limitations on the present invention. Changes and
modifications may be made without departing from the scope of the present

invention as defined in the following claims.

SUBSTITUTE SHEET
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What is claimed is:

1. A plastic anchor for tastening objects to a substrate, said aachor
peing comprised of a base element, having first and second ends, the base
element being integrally joinea, at its first end, to hingeable web
elements extending oQtwardly away therefrom and merging with an anchoring
element comprised of a pair of outstretched rear toggle arms which are iun
turn each attached to one of a pair of fromt arms, with an inner radius
formed between the front arms ama rear toggle arms at each of their
respective points of attachment, said front arms converging toward each
other to a position overlying the base element; with the rear and front
arms being adapted to be folded together to form a collapsed anchoriag
element which is insertable into an aperture within the substrate, with a
spacing between each of said front arms and adjacently attached rear arms
during said iusertion, which spacing is caused by the radius between
adjacently attached front arms and rear arms; characterized in that the
anchoring element further comprises means for substantially eliminating
the spacing between adjacently attached rear and front arms, caused by che
radius therebetween, when the rear and front arms are folded together for
insertion into the aperture within the substrare.

2. The plastic amchor of claim 1 wherein the meams for substantially
eliminating spacing between adjacently attached rear and fronts arms
comprises a sharp apex point of intersection between the adjaceutly
attached rear ana fromt arms whereby adjacent surfaces of the adjaceantly
attached rear ana from arms can thereby be brought into substantial
abutting contact during the folding together for insertion of the rear and
frout arms into the aperture of the substrate.

3. The plastic anchor of claim 2 wherein adjacently attached rear aund
front arms have an immer radius at tneir point of arrachment, and wherein
the facing surfaces of the attached rear and fromt arms, adjacent the

inner radius point of attachment, are bifurcated, along a longitudinal
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axis extending from the base element to the point of acrtachment, into two
areas of adjaceant facing surfaces of the attached rear and front arms,
with the two areas deviatring slighcly, in opposite direcrions, from a
plane, between the attached rear and fromt arms, which bisects the area
between adjacent surfaces of the respective front and rear arms, wherein
the adjacent crossing of the deviating areas forms said sharp apex point
of intersectiou.

4. The plastic anchor of claim 3 wherein the two areas, deviating
slightly in opposite direction, are mirror images of each other relative
to the bisecting planel |

5. The plastic anchor of claim 3 wherein the deviarion, in opposite
airecrions, of the two areas is substantially only sufficient to proviae
the sharp apex point of intersection.

6. The plastic anchor of claim 1 wherein the rear arms are thickeneg
by an amount up to about the same dimensious of rhe eliminated spacing
between adjacently attached rear and front arms, whereby rhe holding
strength of the anchor is increased without concomitant increase in the
size of rhe insertiomn aperture.

7. The plastic amchor of claim 1 wherein the thickness of the rear
arms is kept substantially constant and the dimensions of the insertion
aperture are reduced oy amn amount up to about the same dimensions of the
eliminared spacing, between adjacently attached rear and front arms,
whereby.the holding strength of the anchor is maintained with reduction of
insertion aperture dimensions.

8. A plastic anchor ror fasteming objects to a substrate, said aanchor
being comprisea of a base element, having first and second ends, said base
element having a bore therethrough extending from the first end to the
second end for the threaded insertion of a fastening element therethrough,
with the base element beiag integrally joimed, at its first emnd, to

hingeable web elements extenaing outwardly away therefrom and merging with

s 2
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an anchoring element comprised of a pair of outstretched rear toggle arms
which are in turn each attached to one of a pair of front arms, with an
inner radius formed between the front arms and rear toggle arms at each of
their respective points of attachmeunt, said front arms converginyg toward
each other to a position overlying the base element on the axis passing
through the bore, with the rear and front arms being adapted to be folded
together with the front arms being folded between the rear arms, to form a
collapsed anchoring element which is insertable into an aperture withia
the substrate, with a spacing between each of said frout arms and
adjacently attached réar arms.during said insertion, which spacing is
caused by the radius between adjacently attéched front arms and rear arms;
with said front and rear arms being unfolded arfter being imserted into the
aperture of the substrate and said rear arms becoming supportingly engaged
with a surface of the substrate adjacent the periphery of the aperture and
wherein the fastening element is imserted into the bore at the second end
of the base element, through the base element and into engagement with the
front arms at their converging posirion, characterized in that the
anchoring element further comprises means for substantially eliminating
the spacing between adjacently attached rear and froat arms, caused by
the radius therepetween, when the rear aund front arms are folded together
for insertion into tne aperture within the substrate.

9. The plastic amchor of claim 8 wherein the front arms are hingedly
connected at the convergimg positioun.

10. The plastic anchor of claim 8 wherein the rear arms are each
artached to one of a pair of forward arms which converge toward each orher
to a hinged commection at a position overlying the base element on the
axis passing through the bore and on the side of the front arms away from

the rear arms, with the fasteniug element further engaging the forward
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arms at their hinged point of connection and wherein the forward arms fold

together away from the rear and front arms during the imsertionm.
11. The plastic amchor of claim 9 wherein the means for substantially
eliminating spaciny between adjacently attached rear and fronts arms

comprises a sharp apex point of intersectiom between the adjacently

i

attached rear and front arms whereby aajacent surfaces of the adjacently
~ttached rear and front arms can thereby be brought into substantial
touching contact during the foldimg together for insertion of rear and
front arms into the aperture of the substrate.

12. The plastic anchor of claim 11 wherein adjacently attached rear
and front arms have an immer radius at their point of attachment, and
wherein the facing surfaces of the attached rear and front arms, adjacent
the inner radius point of attachment, are bifurcated, along a lomgitudinal
axis extending from the base elememnt to the point of attachment, into two
areas of adjacent facimg surfaces of the attached rear and front arms,
with the two areas deviating slightly, in opposite directioms, from a
plane, between attached rear and fromt arms, which bisects the area
between adjacent surfaces of the respective front and rear arms, wherein
the adjacent crossing of the deviating areas forms said sharp apex point
of intersectiom.

13. The plastic anchor of claim 10 wherein the means for substantially
eliminatring spacing between adjacently attached rear and fronts arms
comprises a sharp apex point of intersection between the adjaceantly
attached rear and froat arms whereby adjacent surfaces of the adjacently

attached rear amd front arms can thereby be brought into substantial

i3

touching comtact during the folding together for insertion of rear and
front arms into the aperture of the substrate. *
14. The plastic anchor of claim 13 wherein adjacently attached rear

and front arms have an immer radius at their point of attachment, and

wherein the facing surfaces of the artached rear and front arms, adjacent
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the inner radius point of attachment, are bifurcated, along a lomgitudinal
axis extending from the base element to the point of attachment, imto two
areas of adjacent facinyg surfaces of the attached rear amnd front arms,
with the two areas deviating slightly, in opposite directions, from a
plane, between the attachea rear and front arms, which bisects the area
between adjacent surfaces of the respective front and rear arms, wherein
the adjacent crossing of the deviating areas forms said sharp apex point
of intersectionm.

15. A method for molding the plastic anchor of claim 12 comprising the
step of offsetting the adjaceunt metal mold members, which form the inner
radius between rear and front arms and the adjacent facing portiomns of the
rear and fromt arms, from each.Other in opposite direcrions away from the
plane.

16. A method for molding the plastic aamchor of claim 14 comprising the
step of offsetting the adjacent metal mold members, which form the imner
radius between rear and front arms and the adjacent facing portiomns of the
rear and frount arms, from each other in opposite directions away from the
plane.

17. A plastic anchor for fastening objects to a solid substrate, said
anchor peing comprised of a base element, having first and second ends,
said base element having a bore therethrough extending from the first end
to the second enu for the threaded insertion of a fastening element
therethrough, with the base element being integrally joimed, at its first
end, to hingeable web elements extending outwardly away therefrom and
merging with an anchorinyg element comprised of a pair of outstretched rear
toggle arms which are in turu each attached to one of a pair of fromt
arms, with an inner radius formed between the front arms and rear toggle
arms at each of their respective points of atrachment, said front arms
converging toward each other to a positiom overlying the base element on

the axis passing through the bore, with the rear and fromnt arms being
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adapted to be foldea together with the front arms being folded between the

rear arms, to form a collapsed anchoring element which is imsertable iato
an aperture within the substrate, with a spacing between each of said
front arms and adjacently attached rear arms during said insertiom, whizch
spacing is causedq by the radius between adjacently attached fromt arms and
rear arms; with the front and rear arms remaining folded within the
aperture, wherein the fasteuing element is inserted into the bore at tné
second end of the base element, therearter being threaded through the base
element and between the respective pairs of attached front and rear arms,
with said front and rear arms being compressingly extruded by the
fastening element into compressive frictiomal engagement with the walls of
the aperture; characterized in that the anchorinyg element further
comprises means for substantially eliminating the spacing between
adjacently attached rear and front arms, caused by the radius
therebetween, when the rear and front arms are folded together within the
aperture whereby compressive forces exerted by the fastening element
against the rear and front arms are substantially fully transmitted to the
walls of the aperture.

18. The plastic anchor of claim 17 wherein adjacently attached rear
and front arms have an imner radius at their point of attachment, and
wherein the facing surfaces of the attached rear and fromt arms, adjaceat
the ioner radius poimt of actachment, are pifurcated, along a longitudinal
axis extending from the base element to the point of attachment, into rwo
areas of adjacent facing surfaces of the atrached rear and fromt arms,
with the two areas deviating slightly, in opposite directions, from a
plane, between attached rear and front arms, which bisects the area-
between adjacent surfaces of the respective front and rear arms, wherein
the adjacent crossing of the deviating areas forms said sharp apex point

of intersection.

i
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