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A pole anchoring system for supporting a hollow distribution pole vertically over a hard support surface, such as rock, concrete or
the like Is described. The anchoring system comprises a solid plug of predetermined length and diameter adapted for close fit in a
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(57) Abrege(suite)/Abstract(continued):

lower section of a hollow distribution pole. A harness assembly Is connected about the lower section of the hollow distribution po
by connectors. The harness assembly has at least three anchor bolt restraining guides which are vertically spaced-apart about th

harness assembly for captively receiving an upper portion of an anchor bolt of an anchor bolt assembly in each of the restraining
guides. The anchor bolt assembly has a lower anchoring section and an upper anchor actuation section.
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HOLLOW PCLE ANCHORING SYSTEM

AFSTRACT

A pole anchoring system oy suppc:rting a hoellow

..... 4

distripution pole vert.caliy over a hard support surtace,
such as rock, concrets oy the like 1s described. The
anchoring system comprises a solid plug of predetermined
length and diameter adapted for close [1t n o lower section
of a hollow distribution pole. A  harness assembly 1S
connec-ed about the lower section of the hollow distribution
pole by connectors. The harness assembly has at least three
anchor bolt restraining gul leg which are vertically sgspaced-
apart about the harness asseubly for captively receiving an
upper portion of an anchor bolt of an anchor bolt assembly
in eacn of the restraining quides. 'The anchor bolt assembly
has a lower anchoring sectio» and an upper anchor actuation

secti1on.
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HOLLOW POLE ANCHORING SYSTEM

TRCANICAL F1aLD
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[0001] The prese:t nvention relates Co a pole
ancho-ing  system  for supporting  hollow poles,  such as
electrical distribution poles, wvertically over a hara

support surtace, such as rock, concrete or the like.

BACKGROUND ART

Iv‘

[0002] It 18 known to anchor solid wooden poles
vertically over a hard surface such as rock, concrete or the
like by securing a harness about the lower portion of the
pcle and providing anchor .ng bolts which extend 1into the
ground and secured to the narness whereby to hold the pole
vertically over the hara surtace. Suchh  systems are
described 1n my earlier U.S. Patent Nog. 4,218,858 and
5,133 164. These anchoring devices have beel. primarily usec
for anchoring small diameter wooden poles such as telephone
poles. However, with wvery large diameter hollow poles
reach:ng heights of 50 fe:xt or more, and top loaded with
electrical wires, the anchcring svstcem would be gubjected tco
a lot of stress due to pole deflection Loads often 1in the
range of 5 to 20 degrecs. Because o©0f such gstresses
transmitted to the anchcocring system, 1t has not Dbeen
feasible to adapt these dnchoring systems [or supporting
hollow metal distribution poles as such deflection 1n the
poles would cause the holliow pole to buckle locally or tc
experilence local buckling at 1ts attachments with the
harness agssembly and the load would eventually cause the
entire pole and possib.y acjacent poles to bend or break anc
fall or be suspended py tie electrical wires connected to
adjacent poles.

[0003] A further d:sadvantaye oFf adapcing such
anchoring system to hollow metal distribution poles is that
these poles are usually constructed as hollow cylindrical

poles and the thickness of the side wall of the pole 15 very
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thin, wusually in the range of 1/16 inch to about % inch
maximum. Adapting a harness assembly about such poles would
require drilling 1nto the harness and into the pole and
inserting large tapping bolts to make a connection between
the harness and the pole. Becausgse these poles are subjected
to vibration during high wind loads, the constant vibration
or movement in the pole could cause these fasteners to wear
and eventually release.

[0004] A scill further disadvantage of wusing hollow
metal poles 1is that the load bearing surface at the bottom
of the pole is extremely small and 1is constituted by the
surface contact area of the circumferential wall of the pole
which is usually less than 10 percent of the diameter of the
pole at 1ts bottom end.

SUMMARY OF INVENTION

[r—

[0005] It 1s a feature of the present 1nvention to

provide a pole anchoring system for supporting a hollow
distribution pole and which substantially overcomes the
above-mentioned disadvantages.

[0006] Another feature of the present invention 1is to
provide a pole anchoring system and wherein a solid plug 1is
disposed in close fit in a lower section of the distribution
pole to increase its rigidity at i1ts bottom end section, and
to increase its load bearing surface as well as permitting a
rigid connection with a harness and bolt anchoring system.
[0007] According to the above features, from a broad
aspect, the present invention provides a pole anchoring
system for supporting a hollow pole vertically on a hard
support surface, such as rock, concrete or the 1like. The
anchoring system comprises a solid plug of predetermined
length and diameter adapted for close friction fit in a
lower section of the hollow pole. The solid plug has a flat
bottom end to provide a load bearing surface when the hollow
pole 1s secured on the hard support surface. A harness
assembly 1s connected about the lower section of the hollow

role by connecting mwmeans. The connecting wmeans has
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fasteners which extend through the hollow pole and into the
solid plug. The harness assembly has at least three anchor
bolt restraining guide means spaced apart about the harness
assembly for captively receiving an upper portion of an
associated anchor bolt of an anchor bolt assembly in each of
the restraining guide means. The anchor bolt assembly has a
lower Dbolt anchoring section and an upper bolt anchor

actuation means.

BRIEF DESCRIPTION OF DRAWINGS
10008] A preferred embodiment of the present invention

will now be described with reference to the accompanying
drawings in which:

[0009] FIG. 1A 1is a side view, partly fragmented,
showing a pole anchoring system of the prior art;

[00010] FIG. 1B is a partly fragmented side view showing
the disadvantage of adapting the pole anchoring system of
Figure 1 to hollow metal poles;

[00011] FIG. 2 1is a fragmented side view showing the
prole anchoring system of the present 1nvention for
supporting a hollow distribution pole vertically over a hard
support surface and wherein a solid plug 1s disposed 1n
close fit in a lower section of the hollow distribution
pole;

[00012] FIG. 3 1s a cross-section view of the hollow
pole of Figure 2;

[00013] FIG. 4 1is a schematic view showing a hollow
cdistribution pole of the present invention and supported by
the anchoring system of the present invention;

[00014] FIG. 5 i1s a fragmented section view of the lower
end of the hollow distribution pole illustrating its total
ground bearing surface as compared to the pole of Figure 1B;
and

[00015] FIG. 6 1s a fragmented section view showling a
lag bolt interconnecting the harness assembly to the wooden
rlug of a hollow metal distribution pole.
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[00016] Referring now to Figure 1A, there 1s shown a

pole anchoring system 10 for anchoring a wooden pole 11 on a
solid ground surface 12. The solid ground surface 12 could
be a concrete surface, it could be solid rock or the like
hard ground surfaces. As hereinshown, three harness
assemblies 13 are secured about the bottom end port:ion or
section 11' of the pole 11. Each harness assembly 13
consists of harness sections, each having a hollow metal
tube 14 provided with a pair of spaced-apart clamping
flanges 15 welded thereto. As shown in Figure 3, the
flanges 15 have curved flange sections 15' extending on
opposed sides of its hollow metal tube 14. The ends of the
flange sections 15'. have a connecting flange 16 for
interconnecting the harness sections tdgether by connecting
bolts 17. |

[00017] As can be seen, the harness section further has
an elongated actuating bolt 18 extending through the hollow
metal tube 14 and through an expansion shell 19 disposed in
abutment with a lower edge 20 of the hollow metal tube 14.
The actuating bolt 18 has a conical bottom end 20'. The
expansion shell has gripping ridges 21 in a lower portion
thereof and has a slit 22 extending through these ridges
whereby after the harness 1s rigidly secured about the lower
section of the pole, any translationary upward movement of
the bolt by threading the nut 23 about a threaded upper end
of the Dbolt 18, causes the bolt to be pulled upwardly
thereby causing the expansion shell to expand at its
gripping ridges and \rigidly interconnect with the
surrounding surface of the bore hole 24 whereby to solidly
anchor the harness assembly and the lower portion of the
pole in the solid ground surface 12. 2As can be seen, the
curved flange sections 15' also have holes therein to
recelve lag bolts 25 which are driven 1nto the wooden plug

or screwed into the plug to provide a solid connection with

the wooden plug.
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[00018] If the harness assembly 10 ©of the prior art 1s
tc be connected to hollow netal poles, as shown 1n Figure
1B, this would cause the hollow metal pole 2¢ to experiernce

local buckling in the area 27 where 1t 1s connected to the

flanges of the harness assembly, as the hollow metal pole
does not have suffic:ent strength to resist to lateral
loads. If the metal pole di1d not have the plug 30 1n 1ts
lower end, then when d.spored on a solid ground surface 12
such as a rock surface, the only load bearing surface of the
pole with the surface 17" would be the width of the
circumferential side wall 31 of the pole. This load bearing
area over the diameter of the pole 1s 1llusgtrated herein as
being constituted by the distance L1 and L2 which 1s equal
tc the thickness of the pcle side wall along the diameter.
It can therefore be seen that this bearing surface area 1s
much inferior to 10 percen: o¢f the pole diameter. With the
piug 39, the bearing surface 1s 1ncreased to substantially
the entire diametrical curface of the pole and plug.
Accordingly, all of the vertical lcad 1in the hollow pole 1s
now supported across the entire diameter of the pole.
Further, without the w©»Dlug the herness would cause the pole
to buckle, as herein 1llustrated. The load on the hollow
pole could also cause the pole Co break at 1ts buckled area

which would usually take piace aiong the upper ftlanges 15 of

the harness assembly 13. Kepalring suchi damage would bDbe
very costly. Accorcingly, expansive foundations must ke

used to support such hollow pcles on rocky soil or else
wooden pole structures are used and these are unsightly,
have a shorter expected ugeful life and Less environmentally
friendly.

[00019] Figure 4 1llustrates such an electrical metal
distribution pole wherein the pole 26 may be formed of three
sections 267, 26" and 28"t which are 1nterconnected
together end-to-end. Trese pcoles are also provided wich
electrically insulated wilre gsupports 28 to which electrical

distribution wires are ccocnnected. Transformers 29 may also
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be attached to such poles. Accordingly, 1t can be seen that
this heavy weight of wires aiong the top end of the pole
could transmit a lot of gtress on i1ts bottom end connection.

Some of these poles can have heights of at least 50 fee high

and may often support si1x» electrical distribution lines
wiich are very heavy wilres.

(00020} In order tc overcowme the problem as 1llustrated
1n Figure 1B, and 1n oxder to utilize these hollow metal
distribution poleg over hard ground surfacs, the present

invention provides for a solid plug 30, herein a wooden

plug, having a predetermined length and a predetermined
diameter for close fi1t 1n a lower section 31 of the hollow
metal pole 26. As shown 1in Figure 2, the predeterminec

lengtn 1s delineated by the upper end 32 of the pole and it

extends beyond the upper c¢lamping flange 15 of the harness
assemblies 13. The solid plwuwy has a flat bottom end 33 to
provide a load bearincg surface when the hol.ow distribution
pole 1s secured on the solid support surtace 12. As
hereinshown the plug 230 1s a 3o0lid wcoden plug and 1ts
diameter 1s shaped for ¢ ose it within the hollow metal
pole 26. The plug 30 also permits for the harness
assemblies to pbe positively secured to the lower end of the
hollow metal pole by lag bolts 25, T penetrate the
circumferential wall 34 of the hollow pole, holes are
drilied therethrough and the lag bolts are either screwed
into the plug or draiven .nto the plug. In the case where
the plug could be constructed of casted concrete, thin
through bores could ke driiled into the councrete to receive
an axpansion sleeve to secure lag bolts tuereilnto. It 1s
further concelivable that the hollow poles may be made of
fiberglass or structural plastics rather than metal.

[00021] Referring to =igure 6, 1t can be seen that the
holes 38 which are dril.ed 1nto the side wall 34 of the
metal pole for securing the lag bolts 25 are preferably
smai.ler in diameter whereby when the lag bolt 25 1s driven

therethrough, it will cai1se the metal about the hole 38 to
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form inner knurls 39 which will engage within the wooden
plug 30 whereby to rproviie a more positive connection
between the harness assembly and the lower section of the
pole.

(00022] In my two earlier patents retferred to nereln, 1t
can be seen that the hariess assemblies are differently
constructed. It 1s ther=fore within the ambit of the

present i1nventilion not to limit the anchoring system to that

as specifically illustrated therein, but such an assembly
needs to be connected akout the lower seccion of the hollow

distribution pole and 1intca tne hard ground surtace. The

Larness assembly shouild have at least three anchor bolt
restraining gulde means wiilch are vertically spaced-apart
about the harness assembly for captively receilving an upper
portion of anchor bolts of an anchor Dbolt assembly. The
anchor bolt assembly alsgso has a lower anchoring section,
which may be construcred 1tfterently than that 1llustrated
herein and the upper ancho:ing actuation means could also be
differently constructed than the one 1llustrated herein.

(00023] As shown 1n Fijyure 5, by providing a solid plug
30 1in the lower end gsection of the hollow metal pole, the
pearing surface area has been i1ncreased to substantially 100
percent ground Dbearing. sSuch anchoring system for hollow
distribution poles now permits the use of <¢lamping harness
assemblies as i1llustrated 1n the drawings and in my earlier
patents. These solid plugs 30 can also be manufactured from
leftover or defective wooden poles wherein sectiong thereof
are salvageable. The advantage of using hollow metal poles

1s that they can be made of sections, they are lighter to

transport than solid wooden poies, can be constructed at
greater heights, and provide tor a c¢leaner environment.
They are less polluting chan treated wooden poles and now
they can be used over hard surfaces such as rocky terrain.

[00024] Although we have hnerein described the use of the
plug 30 with hollow electrical distribution poles, the

present 1nvention shtould not be limited thereto as 1t 1s
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feasible to adapt the invention to lLigniting poles, flag
polegs and other types of nollow po.es.

(00025} It is within the ambit of the present invention
to cover any obvious modifications of  the preferred
embodiment. described herein, provided such modifications

fall within the scope of the appended claims.
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CLAIMS,

1. A pole anchoring systetﬁ for supporting a hollow
pole vertically on a hard support surface, such as rock or
concrete, said anchoring system. comprising a solid plug of
predetermined length and diameter adapted for close friction
fit 1n a lower section of said hollow pole, said solid plug
having a flat bottom end to provide a load bearing surface
when said hollow pole 1is secured on said hard support
surface, a harness assembly connected about said lower
section of said hollow pole by connecting means, said
connecting means having fasteners which extend through said
hollow pole and into said solid plug, said harness assembly
having at least three anchor bolt restraining guide means
spaced apart about sailid harness assembly for captively
receiving an upper portion of an associated anchor bolt of
an anchor bolt assembly in each saigd restraining guide
means, said anchor bolt assembly having a lower bolt

anchoring section and an upper bolt anchor actuation means.

2. A pole anchoring system as c¢laimed in claim 1

wherein said solid plug is a solid wood plug.

3. A pole anchoring system as claimed in claim 2
wherein said harness assembly has at least three clamping
sections, each clamping section having one of said bolt
restraining guide means, said clamping sections having a
curved clamping wall provided with interconnecting means to
clampingly secure said clamping wall of said clamping
sections together about said lower section of said hollow

prole.

4. A pole anchoring system as claimed in claim 3
wherein said clamping walls are provided with through bores

for receiving said fasteners therethrough and through a
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further bore in said wall of said hollow pole adjacent said
lower section of said pole whereby a securing end portion of
sald fasteners may be secured 1in said solid plug, said
Fasteners being lag bolts, said further bore in said wall of
sald pole has a smaller diameter than the diameter of the
lag bolts whereby metal about said further bore will form
inner knurls to engage in said wooden plug when a bolt 1is

driven through said further bore.

5. A pole anchoring system as c¢laimed in claim 4
wherein said securing end portion of said lag bolt is driven

into said solid plug.

6 . A pole anchoring system as claimed 1in claim 4
wherein said securing end portion of said 1lag bolt 1is

threaded into said solid plug.

7. A pole anchoring system as claimed in claim 1

wherein said solid plug is a casted concrete plug.

8. A pole anchoring system as claimed in claim 3
wherein said interconnecting means 1s comprised Dby
interconnecting bolts, said bolts securing connecting
flanges of adjacent curved clamping walls, said solid plug
preventing buckling of said hollow pole in said lower

cection thereof when subjected to lateral loads.

S . A pole anchoring system as claimed in claim 1
wherein salid hollow pole is one of a hollow metal pole, a

hollow fiberglass pole or a hollow structural plastic pole.

10. A pole anchoring system as claimed in claim 1
wherein said predetermined length of said solid plug 1is
predetermined whereby said plug extends within said hollow

role beyond a top end of sald harness assembly.
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11. A pole anchoring system as c¢laimed in claim 1
wherein said upper anchor actuation means 1s constituted by
an actuation nut threaded about an upper threaded section of
sald bolt and disposed for abutting engagement with said
bolt restraining guide means to actuate a bolt anchor at a

Lower end of said bolt in a bore hole drilled in said hard

support surface.

1.2. A pole anchoring system as c¢laimed in claim 1
wherein sailid hollow ©pole 1s one of an electrical
distribution pole, a 1lighting pole, a flag pole or other

types of hollow poles.
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