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@ A metal anchor is disclosed adapted for instaliation by
welding to a metal surface to provide anchorage protection
from erosion for a monolithic refractory applied to the surface,
the anchor being formed from a metal strip (10) having its
width substantially equal to the thickness of the refractory to
be applied to the surface and its length several times its width.
The anchor has cut away portions at each end whereby there is
provided at each end an extending arm (11), the extending
arms (11) together with the intermediate portion of the anchor
providing an erosion-resistant barrier for the protection of the
refractory and the cut away portions adjacent the arms provid-
ing room for said refractory to be deposited between said arms
and said surface. Holes or projecting tabs (13) can optionally
be provided in the intermediate portion of the strip as conve-
nient indicators as to the desired thickness of the refractory. A
structure is also disclosed comprising a metal surface and a
plurality of metal anchors.

Metal anchor and a structure comprising a metal surface and a plurality of refractory anchors.
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Title: Metal anchor and a structure comprising a metal
surface and a plurality of refractory anchors.

This invention relates to a metal anchor and a
structure comprising a metal surface and a plurality of
refractory anchors.

More particularly this invention relatés to the
installation of monolithic refractory linings in process
vessels or equipment such as reactors, conduits, furnaces,
incineratores and the like and more particularly to
an improved anchor which is inexpensive to form and install
which not only secures the refractory lining in place but
also provides protection of the refractory from mechanical
erosion.

Refractory liners have been used for many years in

process vessels, reactors, conduits, furnaces and the

~like to provide thermal insulation and in environments

such as fluidized catalytic reactors or regenerators

or stacks to provide resistance to abrasion or erosion.
Thus such liners can serve not only to thermally
insulate a shell or other surface but also to prolong
its service life by shielding it from erosion by
abrasion. In fluid catalytic cracking units for
petroleum hydrocarbons quite high fluid velocities which
may be on the order of 15.24 to 21.34 m/second occur
and the abrasive effect of entrained cracking catalyst
is very prohounced. Moreover, high temperatures are
involved, for example in the regenerator the
temperature of gases exiting through the cyclones may be
on the order of 676°C - 733°C and in the reactor the
temperature may be 426°C -~ 483°C. Accordingly, the
usual practice has been to line all vessels, conduits
and cyclone separators through which fluid with
entrained catalyst flows with refractory liner to
prevent erosion of the metal surfaces and to provide
thermal insulation. To retain the refractory which
may be a refractory cement, a concrete cement-
aggregate mixture, a reinforced cement or concrete,

various anchoring arrangements have been employed.
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United States Patent 3,076,481 to Wygant, which is
hereby incorporated by reference, contains a descrip-
tion of certain of the problems involved in anchoring
refractory concrete linings and of a particular
anchorage arrangement.

Heretofore, a preferred anchorage arrangement
which also provided erosion protection was the use
of hexagonal steel grating which was welded to the
vessel or conduit wall. The grating had the same
depth as the refractory liner to be applied and the
refractory was deposited in the hexagohal spaces
defined by the grating. Thus the grating provided
the desired erosion resistance for the refractory
by projecting to the exposed surface of the refrac-
tory. The disadvantageé,of hexagonal grating are

~its relatively high cost, lack of flexibility which

makes it difficult or impossible to apply to curved
sur faces, its'tendency to separate from the vessel
or conduit wall over relatively large areas when
welds fail and its unsuitability for use with fiber
reinforced refractories or with refractory concretes
containing coarse aggregate particles.

In situations where hexagonal grating is not
suitable weldable studs such as those described in
United States Patent 3,657,851 to Chambers et al
and United States Patent 3,336,712 to Bartley have
been proposed. Such studs are suitable for use
with fiber reinforced refractory or with refractory
concrete but do not provide erosion protection for
the refractory.

One object of this invention is to provide an
inexpehsive anchoring arrangement suitable for use
with fiber or needle reinforced refractory cement
or concrete and which provides protection of the
refractory from erosion.

A second object is to provide an anchor arrange-
ment which may be utilized on relatively highly
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curved surfaces such as within cyclones or conduits
such as riser reactors or transfer lines.

A further object is to provide an anchor which
is appropriately shaped that it may be installed in
an array with other like anchors to provide erosion
protection from streams in any direction.

Other objects and advantages of this invention
will become apparent to one skilled in the art based
upon the ensuing description.

A metal anchor adapted for installation by
welding to a metal surface together with a number
of other like anchors'to provide anchorage for a
monolithic refractory applied to said surface, the
anchor being formed from a metal strip having its
width substantially equal to the thickness of the
refractory to be applied to said surface and its
length several times its width and having cut away
portions at each end on the side to be welded to
the surface to be protected whereby there is provided
at each end of said anchor an extending arm, the
extenaing arms together with the intermediate portion
of said anchor providing an erosion resistant barrier
for the protection of the refractory and the cut
away portions adjacent the arms providing room for
said refractory to be deposited between said arms
and said surface. 1In a preferred embodiment the
extended arms are curved in opposite directions
away from the plane of the intermediate portion,
the shape of the anchor approximating the shape of
the letter S.

The invention also involves the structure which
results when a plurality of the above descrived
anchors are installea in the preferred arrangement
upon a wall to be protected with a refractory, namely,
a structure comprised of a metal surface and a

plurality of metal anchors welded to said surface
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in spaced relationship to each other for providing
anchorage for a monolithic refractory to be applied

to the surface, each of said anchors being formed

from a metal strip having its width substantially
equal to the thickness of the refractory to be applied
to said surface and its length several times its .
width and having cut away portions at each end on

the side welded to said surface whereby there is
provided at each end of the anchor an extending

arm, said extending arms together with the
intermediate portidn of said anchor providing an
erosion resistant barrier for the protection of the
refractory and the cut away portions adjacent said
arms providing room for .-said refractory to be deposited
between said arms and said surface. 1In a preferred

- embodiment of the structure the metal anchors are

bent to the approximate shape of the letter S and
are arranged in rows on said surface with the anchors
in alternate rows being disposed at substantially
different angles.

With reference to the accompanying drawings,

Figure 1 is view of the preferred form of the
anchor of this invention from fhe side adapted to
be welded to the surface to which the refractory is
to oe applied.

Figure 2 is a side view of the anchor.

Figure 3 is sectional view showing the anchor
welded to the surface with the refractory in place.

Figure 4 is an isometric view showing the pre-
ferred array of the anchors attached to a surface
with the refractory in place. '

Figure 5 is an isometric view showing another

embodiment of the anchor of this invention.

The preferred embodiment of the anchor 10 is
shown in Fiqgures 1 and 2 of the drawings. The anchor
10 is preferably stamped from a strip of metal having
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its width equivalent to the thickness of the
refractory liner to be applied. By stamping or
otherwise cutting alternate anchors with the extended
arms 11 on opposite sides of the strip considerable
metal can be saved. This result can be achieved by
rotating the strip about its long axis 180 degrees
each time an anchor is stamped. At the time of
stamping a hole 12 and projecting tab 13 are formed
in the central intermediate portion 14 of the strip.
If desired no holes or a plurality of holes can be
proVided and the holes optionally can be with or
without tabs. As will be described the holes and
tabs perform useful functions in the application of
the refractory and in'mqst cases their incorporation
in the anchor will be desirable. The arms 11 of

the anchor 10 may be bent to the curvature illus-
trated in Figure 1 at the time of stamping or cutting
of the anchors or in a subsequent operation depending
on the availability of appropriate equipment.

The size of the anchors can be varied according
to the surface to be refractory lined, the thickness
and type of refractory to be employed. A convenient
anchor for securing a refractory one inch thick is
made from 16 gauge Type 304 stainless steel strip
2.54 cms wide. The length of the anchor prior to
bending the arms 11 is approximately 15.24 cms and
each arm is bent to a 1.27 cms radius. The
width of the arms 11 can be 0.635 to 1.27 cms as
desired. The spacing of the anchors when they are
welded to the surface to be refractory coated is a
function of the size of the anchors. For the above
described size anchor the anchors should be spaced
apart over the surface upon 7.62 cms centers.

Thus it will be seen that spacing should generally
be on centers spaced apart approximately one half
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the unbent length of the anchor. Thicker linings

may have anchor spacings of 2 to 3 times the thickness,

i.e. the anchor height. ,

In Figure 3 the anchor 10 is shown welded to a
surface 15 with the weld being indicated at 16. A
similar weld can be utilized on the back side of
the anchor. Two layers of refractory 17 and 18 are
shown. The layer 17 next to the surface 15 is pre-~
ferably of a refractory material having a high in-
sulating value and the other layer 18 has a higher
resistance to abrasion and erosion. Either or both
of these layers can be reinforced by fibers (some-
times referred to as needles) which are preferably
formed of stainless steel, Typically the fibers
will be approximately 1.905 to 3.581 cms in length
and about 0.0762 cms in diameter. The
quantity of fibers usually employed is between about
2 and 6% by weight of the refractory on a dry basis.

In cases where it is desired to utilize a re-
fractory concrete the aggtegate can be expanded
shale or vermiculite in the layer 17 having high
insulating value and tabular alumina in the layer
18 having high resistance to abrasion. 1In such
cases the projecting tabs 13 (or holes 12) can be
used as very convenient indicators as to the desired
thickness of the insulating layer 17. This ability
to conveniently measure the thickness of the applied
layer is particularly useful when very thick (up to
about - 12.7 cms layers of total refractory are
involved.

In Figure 4 the preferred composite structure
is illustrated. Initially the individual anchors
10 are affixed to the surface 15 to be protected by
the refractory. As shown alternate rows of the
anchors are disposed at substantially different
angles to each other and because of the curving
arms 11 an effective grid of metal is provided over
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the surface for preventing erosion. The preferred
angular difference between the anchors of adjacent
rows is about 45° or somewhere between about 30°
and about 60° for achieving maximum erosion protec-
tion with a minimum number of anchors.

To effect attachment of the anchors they can
be held in the desired position by means of a small
bar having a slot in one end to receive the inter-
mediate portion 14 of the anchor and welded to the
surface 15 by forming the welding bead 16 on one or
both sides. When the weld is c0mp1etéd the bar is
pulled free for use to hold the next anchor. Alte-
rnatively, multiple tack welding or brazing, if
appropriate to the metals involved, may be employed.
When the anchors are all'attached, the layer or
layers of refractory cement, refractory concrete or
fiber reinforced refractory can be applied utilizing
conventional procedures such as depositing and trowell-
ing or pneumatic application such as the Gunnite
procedure,

Suitable refractories are the hydraulic calcium
aluminate cements and the high alumina phosphate
bonded materials which are heat setting and have
superior erosion resistance. Once the refractory
layer or layers have been applied and cured they
are very effectively held in place by the anchors
10 of this invention, for the refractory is held
against the surface 15 by the arms 11 and the tabs
13 and is continuous through the hole 12. The fact
that the anchors 10 are not interconnected and have
relative flexibility in their structure permits
thermal expansion and contraction to occur on a
localized basis. Moreover, the protective blocking
eftfected by the anchors prevents abrasive erosion
especially by streams of particulates such as fluidized
catalyst which move transverse to the surface of

the refractory. 1In contrast the use of hexagonal
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grating can provide erosion ptétection but has rela-
tively little holding power to secure the refractory
to the surface which is being protected. Moreover,
when such gratings separate from the surface large
sections are likely to pull loose from the surface.
With the anchors of this invention any failures

tend to be localized and,may not necessitate shut
down of the process unit.

Another feature of the anchors of this invention
is that the array selected may be varied to suit
known flow conditions. For example within cyclones
where it is known that the flow pattern will be
circular or helical within the barrel the anchors
can be disposed with their long dimensions parallel
to the axis of the barrél and thus transverse to

~the flow pattern. 1In such cases it is frequently

preferable not to curve the ends of the anchors so
as to obtain maximum blockage against erosion.‘ In
Figure 5 another embodiment 10a of the anchor of
this invention having noncurving ends 1lla is shown.
In this embodiment a pair of anchor members are
appropriately slotted as shown at 20 so as to be
interlockable in the form of a cross, Assembled in
this manner the pair of anchors 10a can be welded
to- a surface (not shown) to be protected in the
same manner as is the anchor shown in Figure 3.
The anchors 10a shown in Fiqure 5 may be readily
arrayed upon a surface with the arms lla of adjacent
assemblies lying in nontouching but overlapping
relationship to obtain a very high degree of protec-
tion from erosion similar to that obtainable with
hexagonal grating but without the disadvantages of
continuous gratings.

The anchors of this invention are particularly
useful in effecting repairs or patches in existing
units for only affected areas need be patched and

the repair consists merely. of stripping away damaged
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refractory to have access to the vessel or conduit
surface, welding anchors to the thus exposed surface,

and redepositing refractory.
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CLAIMS:
1. A metal anchor adapted for installation by
welding to a metal surface to provide anchorage
for a monolithic refractory applied to the surface,
the anchor being formed from a metal strip having its
width substantially equal to the thickness of the
refractory to be applied:to the surface and its
length several times its width and having cut away
portions at each end oh the side to be welded to
the surface whereby there is provided at.each end
of the anchor an extending arm, the extending
arms together with the intermediate portion of the
anchor providing an erosion resistant barrier for
the protection of the refractory and the cut away
portions adjacent the arms providing room for the
‘refractory to be deposited between the arms and the
surface.
2. A metal anchor according to Claim 1, wherein the
extending arms are bent in opposite directions away
from the plane of the intermediate portion.
3. A metal anchor according to Claim 2, wherein
the extending arms are bent on gentlercurves, the
shape of the anchor approximating the shape of
the letter S.
4. A metal anchor according to any of Claims 1 to -3,
wherein a hole is provided through the intermediate
portion into which refractory may be deposited.
5. A structure comprising a metal surface and
a plurality of metal anchors welded to the surface
in spaced relationship to each other for providing
anéhorage for a monolithic'refractory to be applied
to the surface, each of the anchors being formed
from 'a metal strip having its width substantially
equal to the thickness of the refractory to be applied
to said surface and its length several times its width
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and having cut away portions at each end on the

side welded to the surface whereby there is

provided at each end of the anchor an extending arm,
the extending arms together with the intermediate
portion of the anchor providing an erosion resistant
barrier for the protection of the refractory and the
cut away portions adjacent the arms providing room for
the refractory to be deposited between the arms and
the surface. !

6. A structure according to Claim 5, wherein the
metal anchors are arranged in rows on the surface
with the anchors in alternate rows being disposed

at substantially different angles.

7. A structure according to Claim 6, wherein the
extending arms on each of the anchors are bent in
opposite directions away from the plane of the
intermediate portion.

8. A structure according to Claim 7, wherein the
extending arms are bent on gentle curves, the shape
of the anchors approximating the shape of the letter
S.

9. A lined structure comprising a structure according
to any of Claims 5 to 8 provided with a refractory
lining.

10. A lined structure comprising a structure
according to any of Claims 5 to 8 provided with a

metal fiber reinforced refractory lining.
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