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This invention relates to improvements in:

bolt anchors of the character employed for
obtaining anchorage in walls of brick, stone
and cementitious material not adapted to
directly receive a- threaded member.

One of the objects of the invention is to.

provide an expansion shield so constructed

and arranged as to possess superior gripping

qualities.

Another object of the invention is to pro-

vide a shield and an expanding member for

the shield so relatively constructed and ar-

ranged as to obtain- gripping actions at- a
plurality — of - different points - or  areas
throughout the length of the- shield.

Another object of the invention is to pro-

vide an expansion shield and an expanding
member so relatively’ constructed and ar-
ranged that successive gripping actions may.
be obtained. : S
Another object of the invention 1s to pro-

vide an expansion shield having excess metal’
on its outer surface for effecting. a secure:

gripping action when the shield is expanded.

Another object of the invention is to pro-
vide a sheet metal expansion shield having:

an excess of metal on its outer surface, this

excess of metal being obtained without re-
quiring the folding or bending of the metal

of the shield. ’
Turther objects of the invention will ap-
pear from the following specifications taken
in connection with the drawings which il-
lustrate the invention and in which
Tigure 1 is an elevation of an expansion

shield having an expanding element or nut

therein, these parts being constructed in
accordance with the invention. :
Fig.-2 is a longitudinal sectional elevation

taken substantially on line 2—2 of Fig. 1.

Tig. 3 is an end elevation of the inner end
of the shield and expanding-element shown
in Fig. 1.

ifig. 4 is a transverse secticnal elevation-

taken substantially on line 4—4 of I ig. 1.
Tig. 5 is'a transverse sectional elevation

taken substantially on liner 5—5-of Fig. 1.

Fig. 6 is an elevation showing another

form of the shield constructed in accordance :

with the invention.
IFig. 7 is a transverse sectional elevation:
taken on line 7—7 of Fig. 6. '

Fig. 8 is an elevational view paitly broken

away showing another form of the inven-
tion. :

Fig. 9 is an elevational view illustrating
still another form of the invention. 4

Fig. 10 is an elevation of another form of
shield constructed in accordance with the
invention. »

Fig. 11 is a longitudinal sectional elevation®
of a bolt anchor including the shield and ex-

being  shown expanded in' an .opening or
bore in a wall or other structure, and
Fig. 12 is a sectional elevation similar

-to Fig. 11 but showing the parts still further:

expanded.

The invention may be briefly described as"
- comprising an expansion shield formed pref-

erably from a plurality of sheet metal stamp-

ings. The shield has formed adjacent its-

inner end a plurality of V-shaped notches,
with fingers formed between them which are
bent over at their extremities thereby form-
ing retaining means: for the expanding ele-
ment or nut. The shield has formed therein

an internal inwardly extending . annuiar-

shoulder and on. the-outer surface of the

~ghield there is provided an .excess of metal

adjacent the portion of the shield having the
internal shoulder. In certain forms of the
invention a plurality of these shoulders of
different angularity is provided. The ex-
panding element in the embodiments of the
wvention shown consists of a nut having a'
substantially square end and having its outer
surfaces comprising a plurality of’ co-axial
conical surfaces of different-angularity.. One
of these surfaces is adapted to effect an
initial expansion of ‘the shield as the nut
travels lengthwise of the shield and other
conical surfaces are adapted to successively
engage the internal shoulders which serve
the double function of forming stops for:
the nut and of effecting.-in conjunction with
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the conical surfaces further expansion of
the shield.
place the excess metal on the outer surface
of the shield is forced into engagement with
the wall of the bore in which the shield
is positioned. Further details of the in-
vention will be hereinafter described.

The expansion shield shown in Figs. 1
to 5, inclusive, comprises a shell divided lon-
gitudinally throu(rhout its length and com-
prising in the form of the 1‘1V6‘1t10n s
trated a pair of sections 20 and 21. These
sections are preferably formed of sheet metal
stampings and as shown in Fig. 5 one of
the sections 20 his formed thereon a pair of
Tugs or tabs 22 adapted to overlap the other
section and to seat 1n an annular depression
23 formed therein. These tabs boad the sec-
tiong together ¢ n& it should be understood
that any other form of bonding means may

- be used if desired.

The shield has formed therein adjacent its
inner end a plurality of inwardly extending
V-shaped notches 244 these notches forming
tapered fingers 24. The ends of the ﬁn"e‘s
94 as shown at 25 are bent inwardl v toward
the axis of the shield and form retaining
means for the expanding element or nut 26
when this member is positioned within the
shield.

The expansion shield has formed. therein
in addition to the depression 23 an annulay
depression- 27, this latter depression being

© disposed intermediate the ends of the shieid
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and forming an inclined internal shoulder
28.

In order to provide an excess of meLal to
facilitate  the gripping action  when - the
shield is expanded, we have illustrated in
Figs: 1 and 4 a pair of tabs 29 and 30, the tab
29 belno formed on the section 20-and the
tab 30 bemo formed on the section 21. The
tab 29 overlaps, the section 21 and the tab 30
overlaps the section 20, but it should be noted
that the tabs 29 and 30 do not perform any
bonding function, this function being per-
formed by the tabs 22 above described.

The expanding el ement or nut 26, as shown
in Fig. 3, is substantially square at one end
and has its outer surface formed into a plu-
-ality of conieal surfaces 31 and 32. These
conical surfaces are co-axial and from the
showing in Fig. 2 it will be noted that the
surface 82 is formed on a steeper incline than
the surface 31. Although two conical sur-
faces have been shown in Fig. £ and a single
internal shoulder 28 has been ills ustrated, it
will be understood that any desired number
of these surfaces and shoulders may be used,
and in another form of the invention herein-

after described a construction is shown in

which three conical surfaces on the nut and
two Internal sl\(mldels in 1‘1‘10 shield are
employed.

The . operation or manner of use of the

As this further expansion takes
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construction shown in Figs. 1 to 5 will be
outlined after the other modifications orv

forms of the invention have been desecribed..

The construction shown in Figs. 6 and 7T
ig similar to that shown in Figs. 1 to 5 and
differs therefrom only in the fact th
stead of the overlapping tabs 29 and 30 the
excess metal is provided by an annular split
band or ring 33.

In Fig. 8 “another form of the invention is
lustrated and in this form an annular
groove 34 is formed in the shield and a split
ring 35 is seated in the groove and p“OVldeg
the excess metal upon the expfmsmn of the
portion of the shield upon which the ring
1s positioned. :

In Fig. 9 another form of the invention is
shown and in this form the expansion shield
has formed therein annular depressions 40,
41 and 42. Tabs 43 similar to the tabs 22
shown in Fig. 5 bond the sections together:

The deprebswns 40 and 41 form internal
shoulders at 44 and 45 of different angu-
larity. The outer surface of the expandlnw
element or nut 46 in this instance comprises
a plurality of conical surfaces 47, 48 and
49, these surfaces being co-axial "and in-
clined at different angles with reference to
the axis of the nut. The angle of inclination
of the surfaces 48 and 49 will be so worked

at in-
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out as to effectively co-act with the internal .

shoulders at 44 rtnd 45 in ex panding the
shield.

The excess of meml in- the dep1essmn 40
is formed by tabs 50 similar to the tabs 29
and 30 shown in Fig. 4, and the excess of
metal in the depression 41 is formed by an
annular split ring or band 51 of sufficient
thickness to bring the outside dimension
thereof within the cylindrical surface which
forms the outer peripheral surface of the
shield. Tt should be noted in this connec-

tion that in each embodiment the different

parts of the shield and the outer surfaces of
the members forming the excess metal are
all disposed substa mmllv within one eylin-
drical surface. : '

In Fig. 10 still another form of the inven-
tion is shown and in this form the shield has
an elongated depression 60 in which is po-
sitioned an elongated split sleeve or ving 61,
The sleeve 61 perfomlq both the bo*uhrw
function and the function of providing ex-
cess metal on the outer surface of the shield.

Referring particularly to Figs. 11 and 12,
the opel'atlon or method of using- the devies
will be described.

The shield nut and bolt are assembled

-and are then inserted in the openmo in

which the threaded element is to be secured.
In Tig. 11 the bolt 70 is ﬂh‘sux ated ag secur-
ing an _object T1 to a wall or structure 72 in
whlch is-formed an opening 73.  As the bolt

0 is turned; with the parts positioned as
'shown, the nut 26 will travel lengthwise on
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the bolt within the shield and its outer. sux-
face 81 will at first engage and expand the
portion of the shield adjacent the inner end.
Tf the shield and wall opening are so pro-
portioned that such an initial expansion as
that shown in Fig. 11 is suflicient to retain
the shield within the opening, the nut may
be advanced no further than the position
shown in said figure. It has been found,

however, that the nut in this type of shield

does not come to a fixed position but can
usually be drawn further into the shield by
the rotation of the bolt. The shoulder. 28,
however, will provide a stop in case the nut
has traveled outward to the limit of its ex-
sansion.  If, however, the limit of expan-
sion has not then been.reached; a further
rotation of the bolt will cause the conieal
surface 32 to co-act with the internal shoul-
der 28 and effect a further expansion of ths
parts as shown in Fig. 12. This further
expansion will force the excess metal foimed
by the tabs 29 and 80 or by the split ring
33 or other parts illustrated in the drawings
into gripping contact with the inner wall
of the opening. This, as will readily be
seen, forms a very rigid and firm anchorage.

Tn case the form of anchor shown in Fig.
9 is used, a third stage of expansion may be
obtained by the co-action of the conical sur-
face 49 of the inclined shoulder at 45.

Trom the foregoing specification it will be
evident that a simple, practical and effective
bolt anchor construction has been developed
and that the parts constructed as shown in
the various embodiments of the invention
will effectively perform the functions for
which they were designed, namely, to obtain
a firm and secure anchorage.

Although certain specific embodiments of

the invention have been particularly shown
and described, it will be understood that

the invention is capable of further modifi-
cation and that further changes in the con-
struction and in the arrangement of the
various co-operating parts may be made
without departing from the spirit or scope
of the invention as expressed in the follow-
ing claims. :

What we claim is:

1. An expansion shield comprising a plu-
rality of expansible elements having walls
of uniform thickness, and an expanding
meinber, said expansible elements and ex-
panding member being so relatively. con-
structed and arranged that the expanding
member will expand the expansible elements
in a plurality of successive stages.

2. An expansion shield comprising a plu-

rality of expansible elements having walls
of wniform thickness, and an expanding.

member, said expansible elements and ex-
panding member having surfaces adapted to
¢o-act in such a manner that the expanding

member will expand the expansible elements
in a plurality of successive stages:

3. An expansion shield comprising. a plu-
rality of expansible portions having walls of
uniform thickness, and an expanding mem-
ber adapted to travel lengthwise in- said
shield and having a plurality of surfaces
adapted to successively engage and expand
different portions of said shield.

4. An expansion shield comprising a plu-
rality of expansible portions having wails of
uniform thickness, and an expanding mem-
ber adapted to travel lengthwise in said
shield and having a plurality of surfaces
disposed angularly with respect to-the nor-
mal surface of the shield adapted to succes-
sively engage and expand different portions
of said shield.

5. An expansion shield comprising a plu-
rality of expansible elements, and expanding.
member, said expansible clements and. ex-
panding member being so relatively con-
structed and arranged that the expanding
member will expand the expansible elements
in a plurality of successive stages, and
means providing an excess of metal on the
outer surface of said shield.

6. An expansion shield comprising a plu-
rality of expansible elements, an expanding
member, said expansible elements and ex-
panding ‘member being so- relatively con-
structed ‘and arvanged that the expanding
member will expand the expansible elements
in a plurality of successive stages, and
means intermediate the ends of the shield
providing an excess of metal on the outer
surface of said shield.

7. An expansion shield substantiaily cy-
Iindrical at its inner:end comprising a piu-
rality of expansible sections, means: within
said shield ~adapted to travel lengthwise
thereof and expand said sections, an annular
depression intermediate the ends of the
shield, and common means disposed in said
depression for initially securing said sec-
tions together and providing an excess of
metal af the expansible portions of said
sections. :

8. An expansion shield comprising a plu-
rality of expansible sections, single means
within said shield adapted to travel length-
wise thereof and expand said sections and
means encircling the shield for initially se-
curing said sections together.and providing
an excess of metal at the expansible portions
of said sections.

9. An expansion shield comprising a plu-
rality of expansible sections having walls of
uniform thickness, a nut within said shield
adapted to travel lengthwise thereof and
expand said sections, said nut and shield
having a plurality of successively engage-
able portions whereby different portions of
the shield will be expanded successively.
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10. An expansion shield having a . plu-
rality of expansible portions, a nut within
said shield adapted to travel lengthwise
therein and expand said portions, said shield
being indented forming an inelined shouldes
in the shield engageable by the nut, and

means on the outer surface of the shield in -

the indentation thereof forming an excess
of metal thereon.

11. An expansion shield comprising a plu-
rality of expansible sections, means for se-
curing said sections together - including
means carried by each scction and over-
lapping a portion of the other section pro-
viding an excess of metal on the outer sur-
face of the shield. ’

12. An expansion shield comprising a plu-
rality of expansible sections, means for se-
curing said sections together includicg a
tab carried by each section and overlapping
a portion of the other section providing an
excess of metal on the outer surface of the
shield. :

18. In combination, an expansion shield
having a plurality of expansible sections of
uniform thickness, a nut adapted to travel
lengthwise in the shield and having a conical
outer surface adapted to engage and expand
one portion of the shield and having another
conical outer surface adapted to engage and
expand another portion of the shield.

14. In combination, an expansion shield
having a plurality of expansible sections of
uniform thickness, a nut -adapted. to travel
lengthwise in the shield and having a conical
outer surface adapted to engage and expand
one portion of the shield and having another
co-axial conical outer surface inclhined at a
different angle to its axis from the other
conical surface and adapted to. engage and
expand another portion of the shield.

15. In combination, & sheet metal expan-
sion shield having a plurality of expansible
sections of aniform thickness, a nut adapted
to travel lengthwise in the shield and having
an inclined outer surface adapted to engage
and expand one portion of the shield
and having another inclined outer -surtface
adapted to engage and expand another por-
tion of the shield.

16. In combination, an expansion shield
having a plarality of notches at its inner end
and a nut having angular pértions adapted
to extend into sald notches and having coni-
cal portions adapted-to successively engage
different portions of the shield.

17. An expansion shield comprising a pair
of expansible sections, tabs on one member
overlapping and engaging a depressed por-
tion of the other member and an additional
tab formed on each member overiapping and
engaging a depressed portion in the other
member for providing an excess of metal on
the outer surface of the shield. -

18. In combination, an expansion shiekl

1,650,956

having inwardly turned end portions for re-
taining a nut within the shield and a nut
within the shield having a plurality of in-
clined portions adapted to successively en-
gage longitudinally spaced portions of the
shield. R

19. An expansion shield having longitudi-
nally spaced annular depressions thereln and
expansible excess metal disposed in certain
of said depressed portions intermediate the
ends of the shield expansible into an an-
chorage engagement. ] o

20. An expansion shield having longitudi-
nally spaced annular depressions therein and
an expansible annular band disposed in cer-
tain of said depressed portions intermediate
the ends of the shield providing excess metal
at the outer surface of the shield expansible
into an anchorage engagement.

21 A sectional expansion shield having
lengitudinally spaced annular depressions
therein and expansible excess metal disposed
in certain of said depressed portions inter-
mediate the ends of the shield, and means
seated in other depressed portions for se-
curing the sections of the shield together.

992. A sectional expansion shield having
lengitudinally spaced, annular depressions
therein, means engaging and seated in a de-
presgion adjacent the outer end of the shield
for securing the sections together and ex-
pansible means in a depression adjacent the
central portion of the shield for providing
an excess of metal expansible into an anchor-
age engagement. : ‘

23. A sectional expansion shield having
Iongitudinally spaced, annular depressions.
therein, means including tabs carried by one
section and engaging the other section and
seated in a -depression adjacent the outer
end of the shield for securing the sections
together and means in a depression adjacent
the central portion of the shield for pro-
viding an excess of metal. C

24. A sectional expansion shield having
longitudinally spaced, annular depressions
therein, means including tabs carried by-one
section and engaging the other section and
seated in a depression adjacent the outer
end of the shield for sccuring the sections
together and means including tabs formed
on each section engaging the other section
in a depression adjacent the central portion
of the shield for providing an excess of
metal. :

" 25. In combination, a sheet metal expan-
sion shield having a plurality of inwardly
extending internal shoulders and an expand-
ing element having a plurality of surfaces
adapted to successively co-act with said
shoulders to expand the shield.

26. In combination, an expansion shield of
substantially uniform thickness throughout
its length and having a plurality of inward-
ly extending internal shoulders of different
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angularity and an expanding element hav-
ing a plurality of surfaces of different an-
gularity, said” angularly disposed surfaces
of the ‘expanding element being adapted to
5 successively co-act with said shouldersto ex-
pand the shield.

97. An expansion shield comprising a plu-
rality of sections, one of gaid sections-having
means for securing said section to the other
10 section and the other section having means
adapted to overlap the first section and pro-
vide excess metal on the outer surface of the
shield.

98. In combination, an expansion shield
15 having -a plurality of inwardly extending
internal shoulders, an expanding element
having a plurality of surfaces adapted to
successively co-act with said shoulders to
expand the shield, and means carried by the
20 ghield and disposed adjacent said shoulders
providing excess metal on the outer surface
of the shield. :

29. In combination, an expansion shield
having a plurality of inwardly extending in-
25 ternal shoulders, an expanding element hav-
ing a plurality of surfaces adapted to suc-
cessively co-act with said shoulders to ex-
pand the shield and separate means overly-
ing the outer surface of the shield and dis-
30 posed adjacent said shoulders for providing
excess metal. v

30. In combination, an expansion shield
comprising a tube of sheet metal with ex-
pansible parts thereof depressed to constrict

35 the bore and with a separate metallic mem-

‘ber overlying and substantially filling the
depression to thicken the wall of the tube
and expanding means within the shield en-
gageable with the expansible parts thereof
expand the shield into permanent
gripping engagement with the wall of an
opening. '

31. In combination, an expansion shield
comprising a tube of sheet metal with ex-

45 pansible parts thereof depressed to constrict

the bore and with a separate metallic mem-
ber extending circamferentially of the tube
and seated in and substantially filling the de-
pression to thicken the wall of the tube and

50 expanding means within the shield engage-

able with the expansible parts thereof to ex-
pand the shield into permanent gripping ein-
gagement with the wall of an opening.

39. In combination, an expansion shield
55 comprising a tube of sheet metal with ex-
pansible parts thereof annularly depressed
to constrict the bore and with a flat ring
seated in and substantially filling the depres-
sion to thicken the wall of the tube and ex-

60 panding means within the shield engageable

with the expansible parts thereof-to expand
the shield into permanent gripping engage-
ment with the wall of an opening.

33. An expansion shield comprising a plu-

S

rality of expansible sheet metal elements,
together forming a tube, with similar ex-
pansible parts of each elément depressed to
form an annular constriction in the bore of
the tube and with a separate metallic mem-
ber overlying and substantially filling the
depression to thicken the wall of the tube.
 34. An expansion shield comprising-a plu-
rality of expansible sheet metal elements,
together forming a tube, with similar ex-
pansible parts of each element depressed to
form an annular constriction in the bore of
the tube and with a separate metallic member
extending circumferentially of the tube and
seated in the depression to thicken the wall

of the tube.

35. An expansion shield comprising a plu-
rality of expansible sheet metal elements, to-

gether forming a tube, with similar parts of -

each element depressed to form an annular
constriction in the bore of the tube and with
a flat ring seated in the depression to thicken
the wall of the tube.

36. An expansion shield comprising a tube
of sheet metal with longitudinally spaced
annular depressions of unlike depths and
with metallic members of different thick-
nesses seated in said depressions. :

37. In combination, an expansion shield
having a plurality of expansible sections
provided with tapered fingers thereon, said
shield having an inclined shoulder formed
therein and a nut disposed within said shield
and having flat portions engaged by said
fingers and having tapered portions for ex-
panding the shield sections, said nut having
an inclined end surface adapted to engage the
inclined shoulder within the shield whereby
the movement of the nut in the shield 1is
restricted.

38. An expansion shield formed of sheet
metal having intermediate its ends a de-
pressed portion constricting the bore of the
shield and forming an Internal . beveled
shoulder, a nut having a beveled end portion
adapted to engage said internal shoulder
and excess metal disposed in the depressed
portion of the shield. :

39. In combination, an expansion shield
having a plurality of expanstble sections of

uniform thickness, a nut adapted to travel’

lengthwise in the shield and having a coni-
cal outer surface adapted to engage and ex-
pand one portion of the shield and having
another conical outer surface adapted to en-
gage and expand another portion of the
shield, said shield having an inwardly ex-
tending shoulder disposed in the path of
movement of one of the conical surfaces
adapted to limit the movement of the nut n
the shield.

40. An expansion shield having an ex-
pansible portion, a nut within sald shield
bearing upon the inner surface of the walls
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of said expansible portion arranged to travel  In W‘tnCSa whereof, I have hereunto set 10.
lengthwise therein to effect expansion, said my hand this 13th day of April, 1922: :
walls being bent inwardly to form a shoulder - RALPH EDW'A’RD OGDEN:
within the shield in the path of travel of = In witness whereof, I have hereunto set

5 the nut, the end of said nut being beveled my hand this 13th da of April, 1922,
to promde a sliding engagement with said CHARLLS C TOMEKINSON.
shoulder whereby the movement of the nut  In witness whereof, I have hercunto set

is retarded and further expansion is im- my hand this 13th day of April; 1922.
parted to the shield. _ : ARTHUR R. VAN TASSEIIL.



