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Patented Aug. 12, 1952 - 2,606,952 

UNITED STATES PATENT OFFICE 
2,606,952 

TRANSMISSION LINE suppoRT 
Tiaoninas N. Cofer aid Antoin. J. Borches, 

Springfied, i. 

Application August 20, 1947, Serial No. 769,756 
(C. 4-43) Clai. 

The present invention relates to transnission 
line SupportS and more particularly to Wood 
Structures for Supporting high voltage traits 
Inission lines. 
In recent years Wood. Stiructures have been ex 

tensively used in lieu of steel towers for Support. 
ing high Voltage transmission lines primarily ide 
CauSe of the aiility to raise the insulation level 
Of the lines by the use of Wood in Series With 
porcelain to reduce the phase to phase and phase 
to ground flashovers caused by lightiing and 
Switching surges. This type of wood construc 
tion, being less susceptible to electrical disturb 
ances front lightning, improves the continuity 
Of Service and at the Same tige educes the COS', 
Of transmission line construction. 
Such Wood transmission line Supports for high 

voltage lines are generally of the so-called “ - 
structure' type composed of two Woodpoles which 
support a horizontal cross-arin fron which the 
transmission line conductors are suspended. 
Ordinarily such lines are protected fro: in lightning 
by the use of Overhead ground Wires in which 
case, the poles extend above the crossarin with 
each pole top Supporting an overhead ground 
Wire. It is connon practice to increase the 
Stability and Strength of Such a Structure by the 
use of "X braces' connecting the two poles below 
the croSSarm. 

Heretofore the croSSarn, braces and overhead 
ground Wire SupportS have been bolted to the 
Wood poles. Consequently the Wood poles and 
CrOSSan equired holes drilled therein for the 
bolts, and usually portions of the pole (and of 
the croSSarm if it too is round) were cuit, away 
to increase the area. Of contact of the adjacent 
parts. Such cut away portions of material aire 
generally referred to as gains. Where heavy 
loads aust be tarSmitted fron One Woode 
member to another through a bolted connec 
tion, the bolt may crush the adjacent Wood fibers 
or even cause the wooden member to split. 
Therefore, circular grooves Were heretofore cut, 
in the adjacent gains and steel tirnber connec 
to rings inserted to provide additional bearing 
Surface at the junction. Obviously the citing 
of gains and grooves and the drilling of bolt holes 
materially reduce the bending strength of the 
Wood members. Furthermore, bolt holes, grooves 
and fat wood surfaces in intimate contact retain 
moisture and encourage decay at the very place 
in the wooden member which has already been 
Weakened. In addition the devices coni only 
used heretofore to attach the overhead ground 
wires to the pole tops utilized bolts through the 
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pole in Such a manner that the top of the pole 
liaight be Split in the event of a broken wire. 

Poles and CrOSSarms are usually purchased 
With the gains, grooves and bolt holes cut by the 
Wendor in Order that all cutting operations will 
ilaVe beer coinpleted when the wood preserva 
tive is applied, and because this work can be 
dolle O'e econorinically in the Wendor's pole yard 
thail in the field. Pre-cut gains preclude the 
Shiftig of the croSSarn on the structure and 
prevent the adjustment of the X brace attach 
Eilent to pluinb the structure after the poles 
have been set. Since the number of gains and 
their location on the pole or crossaria vary with 
different types of structures, the use of pre-cut, 
gains CI bolt holeS Inakes it difficult to anticipate 
the poger coin bination of gains and bolt holes 
for each length of pole or crossain which would 
be required at each shipping destination along 
a grOOSed line. 
The junction of the pole and crossarin is par 

ticularly Vulnerable to structure fires caused, 
under SOIle conditions, by the leakage current 
Which foWS through the iISuiators, thence 
through the crossarn and pole to ground. The 
fire develops in that portion of the pole and 
crossarin which remains dry during a light raig 
Or list and is the result of concentrated PR loss 
in this Small, high resistance area. The presence 
Of tine gainS and through bolt facilitates the ac 
culation of heat until the Wood is ignited. It 
WOUld be desirable to prevent Such fires case? 
by ieakage currentS by prevetting the leakage 
current foil passing through this dry airea, at 
the junction of the pole and crossarm. 

it is believed that a lightning discharge to a 
pole will often travel over the Surface of the pole 
to ground and that the presence of a bolt through 
the pole providing a metallic path to the interior 
Wii increase the probability of the pole being Split 
or shattered by the stroke. 

Furthermore, although the use of an X brace 
(or other equivalent type) on a two pole struc 
ture materially increases the transverse strength 
and permits longer spans, it has developed that 
the race connects the poles in Such a manne; 
that, a high velocity wind blowing across the line 
has the tendency to aire one of the poles to act 
as a fulcrum and to lift, he other pole out of the 
ground. This action prevents the utilization of 
the full strength of the structure. Foundations 
for steel towers are designed to counteract this 
Overturning action out, in Ost - Structure, Wood 
pole lines, now being built, are not designed to 
counteract, Uplift. 
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Artificial foundations have been used under 
poles to prevent the poles from sinking in Soft 
earth and devices have been attached to the bot 
tom or butt end of poles to prevent the pole from 
being lifted as might be required on self-Sup 
porting structures at angles in a line. Most of 
the devices which have been used to prevent such 
vertical movement of the pole require the exca 
Vation by hand of large quantities of earth which 
is a costly operation. The excavation for pole 
Settings is now commonly accomplished by the 
use of earth boring machines which produces a 

0 

cylindrical hole of the proper depth. One meth 
od used hertofore of restricting the Vertical 
movement of a pole Without additional hand ex 
cavation involved the driving of railroad Spikes 
around the butt of the pole and partially filling 
the hole with concrete after the pole had been 
erected. The cost of the concrete delivered as 
needed to the various structure sites makes this 
method impractical for general use on all struc 
tures of a transmission line. 

Accordingly, it is an object of the present in 
vention to provide a wood transmission line Sup 
port which eliminates all gains and bolted con 
nections or attachments with respect to the 
crossarms or portions of the poles above the 
ground line thereby avoiding a reduction in 
strength and the possibility of Splitting of the 
poles or crossarms as a result of the bolts paSS 
ing therethrough, provide means for horizontal 
or vertical adjustment of the crossarn on the 
structure, to provide means for the plumbing of 
a structure by shifting the X brace attachments 
and crossarms to simplify the ordering and dis 
tribution of poles and crossarms, to eliminate the 
possibility of structure fires at the junction of the 
pole and crossarm caused by leakage currents, 
and to reduce the probability of the poles or 
crossarms being shattered by lightning. 

It is a further object of the present invention 
to provide new and improved bearing plates 
which, when attached flush with the butt of the 
pole, restrict the vertical movement of the pole 
in either direction and still permit the use of a 
conventional earth boring machine for all eX 
cavation, do not interfere with the backfilling Or 
tamping of the earth and, in addition, these 
bearing plates provide an effective ground elec 
trode for the lightning protection facilities. 

It is another object of the present invention to 
provide a wood transmission line support which 
eliminates all gains and bolt holes With respect 
to the cross arms or portions of the poles above 
the ground line. 
Further objects and advantages of the present 

invention will become apparent as the following 
description proceeds and the features of novelty 
which characterize the invention will be pointed 
out with particularity in the claim annexed to 
and forming a part of this specification. 
For a better understanding of the present in 

vention reference may be had to the accompany 
ing drawings in Which 

Fig. 1 is an elevational view of a Wood H 
structure transmission line support embodying 
the present invention; 

Fig. 2 is a perspective view somewhat enlarged 
of a portion of Fig. ii; 

Fig. 3 is an enlarged view of the portion be 
tWeen the linesX and Y of Fig. 1; 

Fig. 4 is an enlarged Sectional view taken at 
line 4-4 of Fig. 1; 

Fig. 5 is an enlarged view taken on line 5-5 
of Fig. 1; 
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4. 
Fig. 6 is an enlarged elevational view taken on 

line 6-6 of Fig. 1; 
Fig. 7 is a perspective view of one of the bear 

ing plates illustrated in FigS. 5 and 6; and 
FigS. 8 and 9 are modifications of Fig. 2 illus 

trating a supporting means for one or more plank 
type CrOSS arms. 

Referring now to the drawings and particu 
larly to Fig. 1 thereof, there is illustrated a 
transmission line Support generally indicated at 
0 comprising a two-pole structure including 

wood poles and 2 having their lower ends 
embedded in the ground generally indicated at 
3. These poles are mounted in Spaced parallel 
relationship with the Space between the poles 
generally being in excess of ten feet. For poles 
of the Order of seventy feet in height it is con 
mon practice to have between eight and ten feet 
thereof embedded in the ground. 

It is of course fundamental that the support 
ing structure of a transmission line should be 
capable of Sustaining heavy Overloads Without 
permanent damage to any of its major necessary 
parts. Obviously the replacement of a pole Such 
as or 2 would require a long service inter 
ruption. If the supporting structure for the 
transmission line could be strengthened and the 
repair limited to the adjustment or replacement 
of a minor part, the reliability of the line Would 
be greatly improved. In accordance With the 
present invention greatly improved performance 
is obtained by eliminating all gains and bolt 
holes in exposed portions of the poles and CrOSS 
arms. As illustrated in Fig. 1, a Suitable CrOSS 
arm 4 disposed in a Substantially horizontal 
plane is supported from the poles and 2 near 
the upper ends thereof. The cross arm A is 
illustrated as of the "spar' type as distinguished 
from the “plank' type cross arm. This con 
struction is preferable since it employs timber in 
its natural shape which is less expensive to begin 
with, is of greater strength than plank timbers 
and resists weathering to a greater degree. Un 
like the plank construction it has no flat tOp Sur 
face nor large areas of intimate contact with 
other members. Both the flat top surface and 
large contacting areas are potential Sources of de 
cay. As is best shown in Fig. 2 of the drawings 
the cross arm 4 and the poles it and 12 are in 
terconnected without the use of any bolt holes 
or without the cutting away of any Wood nate 
rial from any of the members. This is accom 
plished by clamps at each joint, each clamp com 
prising a pair of U-bolts 5 and 6 and a pair of 
clamp members 7 and 8 formed of semi-flex 
ible material which readily conforms to the pe 
riphery of the pole. The ends of the clamp 
members are provided with suitable openings 
for receiving the U-bolts 5 and 6 as is clearly 
shown in Fig. 2 of the drawings and the nuts 9 
applied to the U-bolts provide the desired clamp 
ing force to maintain the parts in the aSSembled 
relationship shown. 

It is apparent that with this construction the 
full strength of the wood members is retained 
with a substantial increase in strength over prior 
arrangements even neglecting the lowered tend 
ency to decay. In addition, the junction of the 
pole and crossarm is protected from leakage Cur 
rent which in some circumstances, produces 
enough heat to cause a fire at a bolted connec 
tion. Furthermore, there is no metal path for 
lightning to enter a pole or arm which Would 
facilitate the shattering of these wood members 
as would be the case with bolts extending through 
the pole and arm, 
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As is best shown in Fig. 1 of the drawings the: 
crossarm 4 supports porcelain insulators, des 
ignated at 20, 2 and 22 arranged in spaced rela 
tionship along the crossarm which insulators are 
adapted to support the three conductors 23, 24 
and 25 respectively of a 3-conductor transmission 
line. The insulators 20 to 22, inclusive are Suit 
ably supported from the crossarn 4 by metal 
bands 26, which are camped around the crossarin 
4. Such metal bands provide a large area of 
metal in contact with wood to prevent leakage 
current burns. This construction again elimir 
nates bolt holes and the consequent disad 
vantages. 
For the purpose of increasing the strength of 

the structure particularly with reference to CrOSS 
winds and the like, one or more X-braces are 
employed between the poles and 2 below the 
crossarm 4. Cne Such X-brace is shown in Fig. 
and comprises a pair of wood member's 2i and 

23 which are crossed at their centers to foim an 
X. A suitable clamping member 2S is provided to 
hold the center of the braces together as is shown 
in Fig. of the drawings. The ends of these 
braces are attached to the poles li and 2. Without 
the use of bolt holes through the poies and a 
preferred construction is illustrated in Fig. 3 of 
the drawings where each of the four ends of the 
X-braces to be attached to the poles if and 2 
is provided with angle iron members 3 and 32 
which are fastened as by bolts 33 So as Substan 
tially to Surround the ends of the Wooden mem 
bers 27 and 28. A pair of spaced angular exten 
sions 3 a. and 3 lb of the angle iron 3 provide 
a recess parallel with the pole for receiving one 
of a pair of clanping members 34 and 35 formed 
of semi-flexible material and adapted to partially 
Surround the particular pole such as 2, illus 
trated in Fig. 3 of the diaWings. The ends of 
clamp membel's 34 and 35 are partially sheared 
and preSSed to form lugs as at 34a, and 35a, to pro 
vide means for the attachment of bent, threaded 
rods 36 and 32. Suitable nuts 38 applied to 
threaded ends of the rods 3 and 37 are adapted 
to clamp the Innenbers 35 and 35 to the poles such 
as and 2. Lock nuts 39 may also be employed. 
For the purpose of fastening one of the clanaping 
merbers such as 36 to the angle iron member 3: 
there is provided a bolt & provided with a cone 
shaped head 43d which is adapted to embed it 
Self slightly in the wood of the associated pole 
Such as 2. This bolt 48 has a square shoulder 
and is adapted to extend through aligned square 
openings in the extensions 3 fa and 3 lb and the 
interposed band or clamping member 33. 

It is at once apparent that this construction 
has numerous advantages over the bolt and bolt 
hole arrangements used heretofore. It has been 
common practice for the vendor to supply poles 
with at least the top holes for the X-braces, bored 
therein. In actual practice it was found that 
many times these holes were improperly bored 
or not bored at all thereby necessitating boring 
in the field. Also the botton holes of the X 
braces were bored in the field which required the 
contractor to carry an electric generator and an 
electric motor thereby adding materially to the 
construction operation as well as to the assembly 
Operation. In addition, the structure is usually 
aSSembled on the ground and then erected and 
inserted into the holes in the ground which have 
been bored by an earth boring machine. It was 
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common practice heretofore to have to lift the 
structure and adjust the depth of one of the holes 
in the ground So that the structure stands plumb. 5 

6 
With the present invention this is unnecessary 
since the X-braces may be adjusted in any de 
sirable manner by the clamping arrangement de 
Scribed and compensation for a few inches of 
variation of hole depth is automatically taken 
care of and in addition the requirement of bolt 
holes in the poles is completely, eliminated. 

In connection with high voltage transmission 
lines it is common practice to provide an over 
head ground wire which ground wire is above the 
CrOSS arm Such as 4. Heretofore such overhead 
ground Wires were often Supported on a steel 
CrOSS arm. Such Steel CrOSS arms are expensive 
and in the event of a broken ground wire were 
Subject to Substantial distortion. In accordance 
with the present invention the overhead ground 
wires such as is indicated at 4 in Fig. 4 of the 
drawings may be supported from each pole by 
suitable means entirely avoiding bolt holes in the 
pole. As illustrated a pair of semi-fiexible clamp 
ing members: 62 and 43 are provided the ends of 
which, are formed into lugs indicated as 45. The 
clamps 42 and 43 are held in position by bent rods 
45 and 46 which extend through the lugs 44 and to 
the threaded ends of which are applied suitable 
nuts, 4 and 48. It should be noted that the camp 
comprising the members 42, 43, 44, 45, 4S, it and 
48 is substantially identical with the clamp for 
fastening the ends of the X-brace to the poles, 
best shown in Fig. 3 of the drawings. 

For Supporting the ground wire such as : { a, 
rod 49 in the fortin of a loop is provided having its 
ends welded to the clamp. 43. The rod 49: pref 
erably Supports a figure 8 twisted link 58 which 
ServeS as a flexible attachment for the suspension 
clamp 5, directly supporting the ground wire 
4 ... it will be apparent that the overhead ground 
Wire support of the present invention not only 
eliminates bolt holes but provides a clamp around 
the pole to prevent splitting thereof. For ground 
ing the overhead ground wire at various points 
along the transmission line there are preferably 
provided Suitable ground conductors such as 53 
extending from the ground wire, such as 4 to the 
base of the pole Such as . As is best shown in 
Fig. 5. Of the drawings the ground end of the 
ground conductor 53 is arranged in a Spiral as 
indicated at 3a on the botton surface of the 
pole. Suitable fastening means indicated at 55 
hold the ground wire 53 in its proper position so 
as to come in contact with a maximum surface 
of the ground. 
By virtue of the X-brace, the pole structure 

described above, when subjected to a strong cross 
Wind tends to act as a lever with one of the poles 
Serving as a fulcrum to lift the other pole out, 
of the ground. In accordance with the present, 
invention Suitable means are provided to pre 
vent or counteract this uplift action. Accord 
iingly the base of each pole embedded in the ground 
is provided with bearing plates 57, two being 
ShCWn in Fig. 5 of the drawings which are identi 
cal. As illustrated each bearing plate comprises 
a deformed angle iron member comprising a 
vertical flange 53 and a horizontal flange which 
is split to provide in effect two sections 590 and 
53b. The vertical flange 58 is bent slightly to 
conform with the pole configuration. The hori 
Zontal flanges 59a and 59 b of each bearing plate 
57 have a Substantial surface area for bearing 
against the Soil to counteract vertical movement 
of the poles in either direction. To aid in attach 
ing bearing plates 5 to the pole a vertically dis 
posed angle iron 60 is provided. One of the 
flanges of the angle iron 69 is provided with a 
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notch 60a, for receiving the vertical flange 58 and 
the contacting portions of the vertical and hori 
Zonal angle irons are united as by welding or 
the like. The only bolt holes provided in the 
pole Structure are those for accommodating a 
through bolt 6 for holding the bearing plates 5 
in position. A plurality of recesses for lag screws 
62 are also provided. However these openings 
in the poles are below the ground line and conse 
quently of no disadvantage. For the purpose of 
reducing the ground resistance the end of the 
ground Wire 53 is preferably attached to one of 
the bearing plates 57 as indicated at 64. An in 
termediate portion thereof is preferably also 
Connected as indicated at 65 to the other bear 
ing plate. 
In view of the advantages of the “spar' type 

CrOSS arm Such as 4 set forth above it is con 
sidered the preferred arrangement. However, the 
present invention may also be employed for sup 
porting plank crossarms without the use of bolt 
holes, gains or the like. In Fig. 8 a construction 
is illustrated whereby a pair of plank arms it and 

are arranged on either side of the pole i. 
Clamps 2 which may be identical with the clamps 

and 8 described above are employed which 
Substantially Surround the pole and are clamped 
thereto by suitable rods 3 to which nuts 74 are 
applied in a manner clearly indicated in Fig. 8 
of the drawings. The rods 3 are sufficiently long : 
to extend beyond the planks and 7 which in 
turn may be clamped to the pole by suitable 
clamping plates 75 and nuts i G, both applied to 
the ends of the rods 73. If desired a suitable wash 
er 7 having Spikes or the like extending into the : 
adjacent Wood structure may be disposed between 
the planks 79 and i? and the pole . It will be 
understood that the arrangement shown in Fig. 8 
is equally applicable for Supporting a single plank 
CIOSSal. 
The arrangement disclosed in Fig. 9 for sup 

porting a single plank crossarm will be obvious 
and the corresponding parts are designated by the 
Same reference numerals as in Fig. 8. Instead 
of employing rods Such as 3 bolts 35 are employed 
which extend through the openings in the ends 
of the clamping members 2. The clamping 
plates such as 65 and the nuts such as 6 insure 
satisfactory Support of the plank crossarim ; ). 
The arrangement disclosed in Fig. 9 is sonnewhat 
simpler than that disclosed in Fig. 8, but is more 
difficult to apply since the clamping to the pole 
and the crossarm FC is completed in one opera 
tion whereas with the arrangement in Fig. 8 the 
clamp is first applied to the pole and fastened 
thereto after which the crossarms 3 and are 
clamped into position. 
In view of the detailed description included 

above the operation of the transmission line 
Support of the present invention will be ap 
parent. It will furthermore be understood that 
With the present invention all gains are elimi 
nated and no bolt holes above the ground line 
are required. Moreover, bearing plates are pro 
vided to prevent overturning of the structure 
as well as to reduce the ground resistance. The 
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assembly operation is considerably simplified 
and the full strength of all the Wood parts is 
retained. Also by eliminating gains, timber ring 
grooves, and bolt holes decay of the wood struc 
ture is retarded. The presence of tight bands 
around the poles and crossarms tends to restore 
strength lost due to radial season craks. Light 
ning performance characteristics are also great 
ly improved without additional investment. 

It will be apparent to those skilled in the art 
that the present invention is not limited to the 
particular arrangements and construction shown 
and described, but that changes and modifica 
tions may be made without departing from the 
Spirit and Scope of the present invention. It is 
aimed in the appended claim to cover all Such 
changes and modifications. - 
What is desired to be secured by Letters Patent 

of the United States is: 
A transmission line Support comprising a pair 

of Spaced vertically extending Wood poles each 
having an end adapted to be embedded in the 
ground, Said poles being imperforate and Solid 
for at least the portion thereof disposed above 
ground, an imperforate Wood CrOSS arm extend 
ing between said poles, means for clamping each 
end of said CrOSS arm to a different one of said 
poles by clamping means extending around but 
not through either the croSS arm or said poles 
comprising a pair of U bolts and a pair of co 
operating Semi-flexible bands thereby eliminat 
ing bolt holes through either the cross arm or 
said poles and consequently greatly reducing 
damage to the poles or croSS arm by lightning, 
and means for supporting a trainSmission line 
from Said CrOSS arm. 

THOMAS N. COFER. 
ANTON J. BORCHERS. 
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