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ANCHORING DEVICE
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Tappan, MN.J., assigners to Star Expansion Industries
Corporation, Mountainville, N.Y., a corporation of
Delaware
Filed Nov. 16, 1969, Ser. Ne. 69,592
8 Claims. (Tl 238—79)

This invention relates generally to devices commonly
known as anchor or expansion bolts, which are adapted
to be inserted in an opening, previously prepared, in
a material such as concrete or masonry and to be subse-
quently expanded into infimate contact with the walls of
such recesses. The invention is particularly related to
anchor or expansion bolts which are adapted to be em-
ployed to secure rails upon pre-stressed concrete rail-
road crossties.

The use of pre-stressed concrete crossties in railroad
track super-structure has assumed substantial interest as
an economical and safe replacement for conventional
wooden ties. Such a crosstie comprises a concrete cast-
ing which encases pre-stressed reinforcing members ex-
tending longitudinally of the casting. The introductioin
of an anchoring member into a crosstie of this charac-
ter may cause cracking of the tie unless the direction of
stress induced by the anchoring member is oriented in
alignment with the direction of stress created by the pre-
stressed reinforcing member. It has therefore become
a problem to provide anchoring means adequate for se-
curing rails to the pre-siressed concrete ties and capable
of exerting sufficient pressure against the walls of the
aperture in which it is inserted so as to insure its reten-
tion therein without incurring the risk of rupture or break-
age of the concrete material defining said aperture.

It is an object of the present invention tc provide an
anchor or expansion bolt which is particularly adapted
for use with a pre-stressed concrete crosstie.

Another object of the invention is to provide an anchor
or expansion bolt of the character indicated which applies
a stress parallel to the major axis of the tie.

Another object of the invention is fo provide an anchor
or expansion bolt of the character indicated which is
equipped with improved interchangeable expansion
shields of identical construction.

Another object of the invention is to provide an anchor
or expansion bolt of the character indicated wherein the
expansion shields employed therewith have improved
means for assuring their engagement with the sides of
the aperture into which said bolt is inserted.

A further object of the invention is to provide an
anchor or expansion bolt of the character indicated
wherein the expansion shields employed therewith are
adapted to exert upon a pre-stressed concrete crosstie a
unidirectional compressive stress compatible with the
ability of said crosstie to resist such compression and with
an efficient anchoring of a rail thereto.

A further object of the invention is to provide an anchor
or expansion bolt of the character indicated wherein the
expansion shields employed therewith may be subjected
to an unusually great amount of distortion during installa-
tion without substantial interference with their anchor-
ing functions.

A still further object of the invention is to provide
an improved means for seating the aforesaid expansion
shields.

Yet a further object of the invention is to provide
an improved means for seating the aforesaid expansion
shields which will accomplish anchoring thereof by
means of compressive pressures directed both laterally
and axially parallel to the anchor or expansion bolt.

Other and further objects of the invention will become
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apparent from the following description as read in con-
nection with the accompanying drawings.

In the drawings:

FIGURE 1 is an exploded perspective view of one em-
bodiment of the invention, depicting the anchor bolt, a
pair of expansion shields employed therewith and an aper-
ture in a pre-stressed concrete crosstie which may re-
ceive said anchor bolt and expansion shieids;

FIGURE 2 is a front elevational view of one of the
expansion shields depicted in FIGURE 1;

FIGURE 3 is a right end view, partially -in section
of the expansion shield depicted in FIGURE 2;

FIGURE 4 is a cross-sectional view taken about line
4—4 of FIGURE 3 and looking in the direction of the
arrows located in the vicinity of the ends of said line 4—4;

FIGURE 5 is a fragmentary cross-sectional elevational
view depicting the relative vertical positions of the
threaded portions of the expansion shields and the en-
gagement of the threaded member facilitated thereby;

FIGURE 6 is a cross-sectional elevational view depict-
ing the aforesaid anchor bolt and expansion shields dis-
posed in the aperture depicted in FIGURE 1 and em-
ployed for anchoring a rail, the said anchor bolt being
depicted as about to engage the threaded portions of the
expansion shields, the said expansion shields being shown
in an unexpanded position;

FIGURE 7 is a fragmentary cross-sectional elevational
view depicting the said anchor bolt and expansion shields
within the aperture, the expansion shields being shown
in a partially expanded position.

FIGURE 8 is a fragmentary cross-sectional elevational
view similar to that of FIGURE 7 but depicting the said
expansion shields in a fully expanded position;

FIGURE 9 is a rear elevational view of a modified
form of expansion shield which may be employed for
anchoring purposes in a pre-stressed concrete crosstie;

FIGURE 10 is a right end view of the form of expan-
sion shield depicted in FIGURE 9;

FIGURE 11 is a fragmentary cross-sectional eleva-
tional view depicting an anchor bolt and a pair of the
expansion shields formed according to the structure
shown in FIGURES 9 and 10 installed in a modified
form of aperture in a pre-stressed concrete crosstie, the
said aperture being adapted to cooperate with the said
expansion shields by providing an improved seating means
therefor, the said anchor bolt being about to engage
the threaded portion of said expansion shields, the said
expansion shields being in an unexpanded position;

FIGURE 12 is a cross-sectional elevational view simi-
lar to that shown in FIGURE 11 but depicting the said
anchor bolt partially engaged with the threaded portions
of the said expansion shields and the said expansion
shields in a partially expanded position.

FIGURE 13 is a cross-sectional elevational view de-
picting the said anchor bolt fully engaged with the
threaded portions of the said expansion shields and the
said expansion shields in a fully expanded position.

The instant invention comprises a bolt and bolt anchor
particnlarly adapted for use in anchoring a railroad track
rail to a crosstie. In such application, a bolt or longitudi-
nal member is provided with means for engaging an
anchor within the crosstie which is deflectable to exert a
compressive stress upon the crosstie in a direction parallel
to the stress induced therein by conventional pre-stressing
members, thereby enabling the crosstie to be subjected to
extremely high stresses by the anchor and permitting the
latter to refain the longitudinal member against corre-
spondingly high disruptive forces which the rail may
exert upon the longitudinal member.

Thus, as shown in FIGURE 1 of the accompanying
drawings, one embodiment of the invention comprises a
longitudinal member. such as a bolt generally designated
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by the numeral 28 and including a head 21 and a shank
22 provided with a thread 23. In this embodiment of
the invention, the anchor is of generaily rectangular con-
formation and split into- two parts disposed in face-to-
face confrontation. These two parts are in the form of a
pair of expansion shields, generally designated by the
numerals 24a, 24b.

The aforesaid anchor and bolt are intended for recep-
tion within a bore, generally designated by the numeral
25-and formed in a concrete crosstie 26 which has been
pre-stressed by conventional means in a longitudinal di-
rection. There are three essential characteristics which
this bore must possess. In. the first instance, it must be
capable of receivig the bolt and anchor. Secondly, it must
make provision for receiving the anchor in its expanded
condition. And lastly, the bore must be capable of trans-
mitting any stress exerted upon it by the anchor in a di-
rection parallel to the stresses induced in the crosstie by
the pre-stressing member. Thus, if the pre-stressing mem-
ber is disposed so as to exert an initial longitudinal com-
pressive stress upon the crosstie, the sides of the bore
must be capable of transmitting a compressive stress ex-
erted by the anchor in g direction longitudinal of the cross-
tie and opposite to that of the aforesaid initial stress
thereon. In this way, the initial stress upon the crosstie
s relieved and the overall effect is that the crosstie can
withstand a stress from the anchor to a much greater ex-
tent tham it could in an unpre-stressed dirsction.

As indicated in FIGURES 1, 6 and 7, ths bore may in-
clude three chambers. The first or lower chamber 27 is
characterized by vertical walls arranged in rectangular
conformation and communicating between the lower face
of the crosstie and the second or intermedaite chamber
28. The lower chamber 27 of the three chambers. and
its upper perimeter coincides with the perimeter of the
base of the intermediate chamber 28. The latter is de-
fined by a pair of vertical opposing walls, typical of which
is the wall designated 28, and a pair of sloping opposing
walls 28b disposed at right angles to the said vertical
walls 28a.

It is important to note that the sloping walls 28b are
inclined in a direction longitudinal of the crosstie, there-
by providing a seat for the deflectable portions of the
anchor, which seat will transmit any stresses imposed
thereon in a correspodingly longitudinal direction.

The upper perimeter of the intermediate chamber 28
also coincides with the perimeter of the base of the third
or upper chamber 28. The latter is characterized by
vertical walls arranged in rectangular conformation and
communicating ‘between the intermediate chamber 28
and a pair of shoulders 29, 31 disposed laterally of the
upper chamber 29 and in vertically offset relation with
respect to each other. These shoulders 39, 31 are formed
within a rectangular aperture 32 provided in a rectangular
seat 33 located on the upper face of the crosstie, the said
aperture 32 communicating with the upper chamber Z2.

It will be noted that the depression 32, as well as the
three chambers 27, 28 and 29, are of rectangular cross-
section ‘(when intersected by a horizontal- plane), the
longitudinal ‘axis of which is parallel to or coincident
with the longitudinal axis of the crosstie. Moreover, the
overall length of the generally rectangular anchor is
greater than the width of the depression 32 and chambers
27, 28 and 29, and may be received therein only in a
position wherein the longitudinal axis of the rectangular
characteristic of the anchor is parallel to the longitudinal
axis of the rectangular characteristic of said depression
32 and chambers 27, 28 and 29. Such a disposition of
the anchor serves to insure that its expansion will follow
a path parallel to the longitudinal pre-stresses of the cross-
tie rather than in a direction transverse thereto where the
crosstie could not support as great a compressive stress.

The expansion shields 24a, 24b are an important fea-
ture of the invention and are identical in form. One of
such expansion shields is depicted in detail in FIGURES
2, 3 and 4. As shown in these figures, this expansion
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shield comprises a collar 34 provided with a horizontal
flange 35, a deflectable element 36 and a web 37 of re-
duced cross-section connecting the collar 34 and the de-
flectable element 36. The external periphery of the said
collar 34, web 37 and deflectable element 36 is of gen-
erally rectangular conformation defined by planar sur-
faces, interrupted and distortable as hereinafter de-
scribed.

Thus, on one side of the collar 34, hereinafter called
the face 34a thereof, there is provided a semi-cylindrical
depression 38. Since each of the expansion shields is of
identical form, when they are disposed in face-to-face con-
fronting relation, the collars of each such shield present a
generally cylindrical, split throat wherein the shank 22 of
the bolt 2€ may be received.

The side of the expansion shield opposite to the face
34a bereinafter called the rearward surface 39 is a planar
surface communicating between the collar 34, the web 37
and the deflectable element 36. As may be seen in FIG-
URES 2, 3 and 4, the deflectable element 36 is provided
with an inclined thread 4% formed upon the face 36a
thereof. Since each of the expansion shields is identical
in form, the thread in each of said shields is identical.
It is the function of these threads to provide a female en-
gagement with the thread 23 of the bolt shank 22. Hence,
to accomplish the vertical displacement between the
threads in each of the shields, so as to accord with the
pitch of the thread 23, it is necessary to provide a corre-
sponding vertical displacement between the shields. To
attain this end, the flange 35 of one of the expansion
shields 24« rests upon the upper shoulder 30 formed at
the base of the depression 32. The corresponding flange
of the other expansion shield 245 rests upon the lower
shoulder 31 formed at the base of said depression 32.
Since the shoulders 30, 31 are vertically offset to an
€xtent equal to 14 the pitch of the thread 23, it follows
that the thread 40 on each deflectable element 36 of the
expansion shields will be similarly offset with respect to
each other. A similar offset is advantageously provided
on surfaces 28b, thereby permitting engagement of the
thread 23 as depicted in FIGURE 5. Thus, unlike the
situation so frequently encountered with conventional ex-
pansion  shields wherein the threaded portions intended
for engagement with the bolt are offset in accordance with
the pitch of the bolt thread, thereby necessitating the em-
ployment of expansion shields which are not identical in
form, the present invention makes use of expansion shields
which include identically formed threads, thereby permit-
ting interchangeability of any of said shields.

It will also be noted that the web 37 is offset with re-
spect to the face 34a of the collar 34 and the face 36a of
the deflectable element 36, thereby permitting the shank
22 of the bolt to extend between the throat formed by the
collars when they are assembled within the bore of the
crosstie -and the thread 40. Moreover, the web is of re-
duced cross-section and since the expansion shield is pref-
erably composed of a bendable metallic material, the web
facilitates the inclination of the deflectable elements of the
expansion shields when they are engaged by the bolt so
as to produce a lateral pressure upon said deflectable ele-
ments. ’

The operation of the present invention can be clearly
understood from a consideration of FIGURES 5, 6 and 7.
Thus, as appears in FIGURE 35, the invention may be used
to secure a rail or track 41, such as is customarily encoun-
Such rail or track 41
is customarily mounted upon a suitable support, such as
a tieplate 42 and pad 42a, which may be received within
the rectangular seat 33 provided in.-the upper surface of
the concrete crosstie. So also, the said rail or track 41
is-secured by a rail clip 43 which abuts against the lower
flange 41a of the rail or track and against the tieplate 42.
The rail clip 43 is provided with an aperture 44 through
which the shank 22 of the bolt may project. The head
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21 of the bolt is seatable upon suitable washers 45 disposed

upon the upper surface of the rail clip 43.

The bolt and expansion shields may be assembled with-
in the bore in the various stages of installation depicted in
FIGURES 6, 7 and 8. Thus, in the stage of installation
of the anchor depicted in FIGURE 6, the bolt is disposed
through the throat formed by the collars 34 and its thread
23 is about to engage the threads 48 of the deflectable ele-
ments 36 of the expansion shields. Upon such engage-
ment, the shank 22 of said bolt will descend as depicted
in FIGURE 7, thereby forcing the deflectable elements 36
outwardly so as to bring that portion of the rearward sur-
face 39 which is opposite the thread 46 formed on each
deflectable element 36, hereinafter referred to as the grip-
ping face 46 into confrontation with the sloping walls of
the intermediate chamber 28 of the bore. This disposition
of the deflectable eelements 36 occurs upon partial en-
gagement of their threads 40 by the thread 23 of said bolt,
said engagement being accomplished by suitable turning of
its head 21. Upon further rotation of said bolt head 21,
full engagement of the threads 49 of the deflectable ele-
ments 36 may be accomplished so as to dispose the ex-
pansion shields in the position depicted in FIGURE 8,
wherein their gripping faces 46 will be in substantial con-
tact with the sloping walls of the intermediate chambes
28 of the bore. It will be noted that since the web 37 of
each expansion shield is of a reduced thickness, it will
buckle upon the exertion of axial pressure by the bolt in-
duced by its rotation in engagement with the deflectable
elements 36 of said expansion shields, thereby displacing
the gripping faces 46 thereof upwardly and permitting
them to fully engage the said sloping walls. Said webs 37
also afford a certain amount of resilience to the contact
between said gripping faces 46 and the said sloping walls,
so as to minimize the possibility of breaking that con-
tact during the operative use of the anchoring means, as
might otherwise occur by reason of rail vibration, for ex-
ample.

A modified form of the invention makes use of a bolt
47 and expansion shields, such as are illustrated in FIG-
URES 9 and 10 of the drawings. These expansion shields,
generally designated by the numeral 48, include a collar 49
provided with a flange 58, a semicylindrical depression 51
and an offset web 52, all of which are of construction sim-
ilar to that described in connection with the expansion
shield illustrated in FIGURES 2, 3 and 4. The modified
form of expansion shield is also provided with defiectable
element 58 having an inclined thread 54 similar to that
described in connectior with the originally described type
of expansion shield. However, the gripping face 55 of
said deflectable element 53 is characterized by a series of
serrations or teeth 56. In the unexpanded position of the
expansion shield 48, each of these teeth 56 is formed by
two inclined surfaces 57 and 58.

The function of these teeth 56 may be best understood
from a consideration of FIGURES 11, 12 and 13. As
shown in FIGURE 11, the expansion shields 48 may be
inserted in a bore similar to that previously described, the
said bore being formed in a pre-stressed concrete cross-
tie. The aforementioned similarity of the bore must be
qualified by the fact that its sloping walls which are ad-
vantageously offset from each other in the manner here-
tofore indicated, are also provided with a series of seats
or serrations 59 intended for engagement with the teeth
5¢ of the expansion shields 48. These shields, as in the
case of those originally described, are disposed within
said aperture in face-to-face confrontation and are verti-
cally offset by the shoulders provided above the upper
chamber of said bore in a manner similar to that of the
expansion shields depicted in FIGURES 6, 7 and 8.
FIGURE 11 shows the shank 68 of the bolt 47 about to
engage the threads 54 of the expansion shields 48. FIG-
URE 12 depicts the thread 61 of said bolt 48 in partial
engagement with the threads 54 of said expansion shields
and the consequent expansion of their deflectable elements
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into the close vicinity of the serrations or seats §7. It
will be noted that each of the serrations or seats 59 is
defined by a horizontal and a vertical surface, respectively
designated by the numerals 62 and 63. Since the teeth
are formed by inclined surfaces 57 and 58, their intimate
engagement with the serrations or seats 59 is necessary
before the horizontal surface 62 of each of said seats 59
will bear fully upon the upper surface 58 forming each
of said teeth 56. To accomplish said intimate engage-
ment, further tightening of the bolt 47 is necessary sc as
to cause it to fully engage the threads 54 of the expansion
shields 48. Such a disposition appears in FIGURE 13
of the drawings wherein the teeth 56 are fully engaged
with the seats or serrations 59. It wil be noted that as
in the case of the originally described form of expansion
shield, the web 52 thereof will buckle upon the exertion of
a sufficient axial pressure by the bolt 47. Here again, this
buckling serves to insure a resilient contact between the
teeth 56 and the seats or serrations 59, thereby resisting
the breaking of such engagement due to rail vibration or
other causes.

It will be understood, however, that to accomplish con-
tact between any of the forms of expansion shields de-
scribed above, and the sloping walls of the bores in which
they are received, it is not absolutely necessary that the
webs of said expansion shields be buckled and that in
many instances such contact will be sufficient without the
necessity of the aforesaid buckling. However, it is felt
that the forms of the invention described above present a
distinct advantage cver conventional equipment by reason
of the resilience of the contact afforded by the buckied
condition of the necks.

It will also be observed that in the modified form of
the invention described above, the seats or serrations pro-
vided by the aperture permit the expansion shield to take
advantage of a vertical as well as a lateral resistance to
compressive pressures, thereby permitting extremely se-
cure anchoring of the rail or track engaged by the anchor
boelt and rail clip and reducing the total longitudinal load-
ing in the pre-stress tendons.

It will be apparent from the foregoing that the instant
invention, in addition to having the advantages heretofore
pointed out, is capable of being readily installed by in-
sertion from the top of the tie and furthermore, that in
the event of damage to any portion of the anchor, it may
be readily removed and replaced in the same manner
without disturbing the tie itself.

The embodiment of the invention illustrated and de-
scribed hereinabove has been selected for the purpose of
clearly setting forth the principles involved. It will be
apparent, however, that the present invention is susceptible
to being modified in respect to details of construction,
combination and arrangement of parts which may be
resorted to without departure from the spirit and scope
of the invention as claimed.

We claim:

1. A bolt anchor formed by a pair of mutually un-
secured expansion shielsd of similar conformation, each
of said expansion shields comprising an elongated body
of generally rectangular cross-section, the said elongated
body including a deflectable element characterized by at
least two oppositely disposed planar faces, one of said
planar faces being provided with an inclined thread, the
inclined threads of said shields being identical.

2. A bolt anchor formed by a pair of expansion shields
of similar conformation, each of said expansion shields
comprising an elongated body of generally rectangular
cross-section, the said elongated body including a de-
flectable element formed integrally with a web of reduced
thickness, the said web being bendable outwardly and up-
wardly upon the exertion of a lateral pressure upon the
said deflectable element, each of said bodies having an
identical thread on ifs inner surface.

3. A bolt anchor formed by a pair of expansion shields
of similar conformation, each of said expansion shields
having an identical thread engageable with a bolt, the said
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expansion shields being disposed in vertically offset rela-
tion when engaged with said bolt.

4. A bolt anchor formed by a pair of expansion shields
of similar conformation, each of said expansion.shields
comprising an elongated body of generally rectangular
cross-section, the said elongated body including a de-
flectable element characterized by a pair of oppositely
disposed planar faces, one of said planar faces being pro-
vided with an inclined thread, the inclined threads of
said shields being identical, the said elongated body being
provided with a collar formed with a semi-cylindrical de-
pression, the said collar being connected to the said de-
flectable element by a web of reduced thickness, the semi-
cylindrical depressions of each of said collars defining a
generally cylindrical aperture for receipt of a bolt engage-
able with the inclined thread of each of said deflectable
elements, the said deflectable elements being  displaced
outwardly of the axis of the said bolt anchor upon en-
gagement by the said bolt with the said inclined thread
of each of said deflectable elements, each of said webs
being bendable in a first direction to permit the outward
displacement of each of said deflectable elements and
in a second -direction to permit the upward displacement
of each of said deflectable elements.

5. An improved anchor bolt comprising in combina-
tion, a bolt, a pair of mutually unsecured expansion
shields engageable with said bolt and defiectable upon
said engagement to contact the sides of a bore provided
in a pre-stressed concrete crosstie, the said expansion
shields being characterized by planar faces adapted to be
disposed transversely of the said pre-stressed concrete
crosstie whereby the said planar faces exert upon the
sides of said bore a compressive siress parallei to the
direction of pre-stress in the said concrete crosstie, said
shields having identical threads for threaded engagement
with said bolt.

6. In combination with a solid pre-stressed concrete
crosstie, an anchor bolt comprising in combination, a
bolt, a pair of expansion shields engageable with said bolt
and deflectable upon said engagement to contact the sides
of a bore provided in said pre-stressed concrete crosstie,
the said expansion shields being characterized by planar
faces disposed transversely of the said pre-stressed con-
crete crosstie, the said planar faces exerting upon the sides
of said bore a compressive stress parallel to the direction

10

15

20.

30-

35

40

45

8

of pre-stress in the said concrete crosstie, the said anchor
bolt being engaged with means for securing a railroad
track rail to said concrete crosstie, the said expansion
shields being provided with identically threaded faces for
engagement with the said bolt, the said expansion shields
being seated upon- a pair of vertically offset shoulders,
whereby the said threaded faces are offset to accommedate
the pitch of the thread of said bolt.

7. A device according to claim 6, the said expansicn
shields being provided with a pair of flanges seatable upon
the said shoulders.

8. In combination with an elongated bore disposed
transversely of a longitudinally pre-stressed solid concrete
crosstie and characterized by at least one generally rec-
tangular chamber provided with vertical side walls and a
second chamber provided with a pair of opposing vertical
side walls and a pair of opposing inclined side walls, the
said inclined side walls being disposed transversely of the
said concrete crosstie, an anchor bolt comprising in com-
bination, a bolt, a pair of expansion shields engageable
with said bolt and deflectable upon said engagemsnt to
bring a planar face on each of said expansion shields into
compressive contact with the said inclined side walls, the
said anchor bolt being engaged with clamping means for
securing a railroad track rail to said crosstie, the said ex-
pansion shields being provided with a pair of flanges
seatable upon a pair of vertically offset shoulders located
laterally of the mouth of the said generally rectangular
chamber, the said expansion shields being provided with
identically threaded faces for engagement with said bolt,
the said threaded faces being offset by said shouiders to
accommodate the pitch of the thread of the bolt.
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