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Figure 1. Example of Location of Point-Type Transpositions on Exposed 
Single Circuit Line. 

1. GENERAL 

1.1 'Ibis section is intended to provide REA borrowers, consulting 

engineers and other interested parties w1 th technical info:nnation 

for use in the design and construction of REA-financed tele~one 

systems. It discusses in particular a f"i~le circuit transposition 
system for windy areas. For purposes o erit!ficat!on, attention 

is called to the fact that preliminary memoranda referred to the 

REA-Vl System as the "extended interval system." 

1.2 Open wire pole lir.e having more than one circuit to which the single 

circuit lead JMY connect is to be transposed to an Rl, R2 or other 

transposition systen and is not covered in this section. The REA-VL 

system may be employed on pole line jointly used with an electric 

distribution line or on a separate telephone line exposed to electric 

distribution lines. 

1.3 In some areas where high winds are prevalent, experience indicates 
that there is a high degree of probability of midspan contacts 
lohen tandem transposition brackets are employed even with the use 

of increased stringing tenst.ons. The REA-Vl transposition system 

requires the use of 12" point type transposition brackets to maintain 

separation between wires of th~ pair. Since these are more costly 

than tandem brackets it is desirable to lind. t the number of trans­

position points per rnile. This transpoei tion systen penni ts fewer 

transpositions per mile than the R-1 or R-2 transposition systems, 

discussed in other sections of the manual, by coordinating with power 

line and tele~one line discontinuities where the two facilities are 

C'OiiStructed 3? ntly --or-a't'"""roadway separation. Where "roadway separa­

tion" is used in this section only distances between the telephone and 

power lines of SOO feet or less are considered. Where separations are 

over 500 feet, transpositions should be placed approximately 2,640 
feet apart. 



1.4 The REA-Vl transposition qst.em ia priarily designed' tor voice 

frequency applications. 'lbere is a region of aerioua abeorpt.1on 

peaks between 80 and 160 KC eo that carrier channels should not. be 

applied in this frequency range. 

l.S Where the exposure results from joint use wt th electric linea, 

special attention must be paid to insure evenness of eag betwen 

both conductors of a pair. 

2. DISCCNTINUITIES 

2.1 For the purposes of this section the following are considered to be 

power ~ d.iscontinui ties. 

2.11 A change in the relative direction of electric and telephone 

lines: 

(a) Where the two are on jointly-uaed poles, a pole where 

the two separate into two linea except for an occasional 

pole placed to dvoid physical obstacles. 

(b) lr.lhere an electric and telephone line are at road:wa;y 

separation, a change in the distance between an electric 

and telephone line of the order of 2 to 1 or greater 

except for an occasional pole placed to avoid physical 

obstacles. 

(c) Where there is a smal~- angle (up,to .30°) crossing of the 

telephone and electric line. 

(d) Where tnere is an electric tap off the electric line at 

a Sl'lall ;.ngle (up to JOO) and the electric tap length ia l/2 

mile or greater. 

2.12 Change in number of phases of electric line. 

2 .l;l Location of large concentrated loads (50 KVA or over) includins 

taps at any angle t::> the lines where the esti.Mted load on tbe 

tap is 50 KVA or over. 

2.lh End or beginning of parallel of telephone line with electric 

lin~. 

2.15 Lvr:ation of pC<<ei· factor correction capacitors. 

2.2 The followil.g a.r.c con~idered to be telephone line ctlscohtimdt.ieeu 

2.21 B(::Linning of taps OYer 1/2 mile lor..g. 

2. 22 FJ . .I of {.l c ..;·~ 1,gle circuit line or tap. 

~ 
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2.2) Last .Uti-circuit pole (the first pole mere t.he l:iue beccaes 
a single circuit). 

2.) Stald.ng of the liM is norma!!fi carried out without consideration 
ot tbe discontinuity points. owever, discontinui~ points !!! 
indicated on staking sheets and then pol~ 'OOp assemblies are 
determined according to the following design method. 

). DESIGN METHOD 

).1 The points at which transposition brackets are plAced is determined 
by the following: 

(1) The location of power OJ: telephone line discontinuit~.es. 

(2) For those portions of the single c:ircuit line between discon­
tinuities, the maxlmUIIl interval between transposition points 
is to be 1/2 mile. 

).2 Unlike the Rl and R2 tra.nsposit.ion systP.ms, locations of transposition 
brackets for the REA-Vl system may best be implemented after staking • 
Transposition un1 ts will probably have to be desig!lated only atter the 
entire circuit is stAked. One or more transposition points are to be 
located betwen discontinuities so that, preferably, an even number 
of intervals are created. For the purpo~es of REA-Vl design an 
•interval" is either ths distance between two transposition points 
where then is no discaltinuity, or the distance from a d1scontinuit.7 
to ·the first transposition point in eit~%" direction. A "section" 
is ths distance between two discontinuity points. Evan 14th an ~Tfln 
number of intervals in a section.. it will not in general be practicable 
to locate tranaposi tion points so that the lengths of all intervals 
in a aecti on are exactly the a~. If an odd nUIIlber of intervall' is 
selected, there llill be "unbalancad length111 approximately the length 
of one of the intervals. This is undesirs.ble because the greater the 
unbalanced length the greater the induced noise in the metalli.c 
circuit. 

).) Calculation of Unbalanced Length. 

Starting at the last multi-circuit pole (mere a lead becomes a 
single circuit) going away trom the central office, each interval 
ia e1 ther considered as "/-" or "-". Arbitrarily, tba length t:mm 
the last multi-circ:uit pole to the first transposition bracket on 
the single circuit lead is considered •/-•. The lB~th f:mm this 
bracket to the following transposition bracket ia "-", and so on 
until a discontinuity ia reached. Then all the pluses am all tbe 
minuses are added al.gebraically. The result is tbe unbalanced length. 
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J.h The maxlmum unbalanced length is 1/2 m:U.e. Where there is o~ or 
more discontinuities along a sif16le circuit line~ the square root 
ot the sum of the squares ot the unbalanced lengths of the varloua 
lengths between discontinuities should not exceed 1/'l mile or 2~6lP 
feet. 

L. EXAMPlE 

Figure l represents a SJnGle circuit line, partly on joint use poles. 
The span lengths are shown, as is the locat) or. of all electric facilities 
in the immediate area. Locate all transposition points so that met.aJ11c 
noise induction will probably not oe excessive. 

Solution 

l. Discontinuities are located first as follows: 

Designation 

"A" 
"B" 
"C" 
"D" 

"E" to "H" 
"I" 
"J" 

Category per 
pa.r. 

2.11 (a) or 2.21 
2.11 (a) 
2.21 
2.11 (a) or 2.21 
2.22 
2.11 (b) 
2.2) 

2. Adding up the pole spans from the last 11\Ulti-eircuit pole to 
"A", the total length of the first section is seen to be ~,890 
feet. Dividing this by 2,640 feet (1/2 mile) it is seen that 
the 8,890 feet must be divided into J.L or L intervals, by means 
of three point-type transpositions at approximate 1/4 points. . 
The transposition point should be approximately at multiples of 
6,690 • L • 2,223 1 or 2,223', L,4L6 1 and 6,669 1 • This would 
be the 6thJ 13th and 20th poles going away from J. 

Results are tabulated as follows. 

"J" to "A" 

Total length of section 
Divided by 2,640 1 

Number of t~ansposition pointe 
Apprc.dmc. te transposition 

point locations 
Loca·i;.e at 

6,890 feet 
J.L or L 

3 

2,223 f~et, 4,446, 6,669 teet 
6th, 13th, and 20th poles :rom 11J• 

Results of above computations for this section and all other aeet.i oz;.e are 
shown in Table I. 

The lengtns o1 L1.tervals for section "J" to 11A11 and all ot."\(.r sec~ ions 
is shown in Table II. 'J.he :J..'1balanced length !or each s~cti on ~ al.t!ebraie 
Stun of these distances) is aLSO Shown in Table II. 



Table I. ~Grtatica ot al!Jle circuit truspoei tion requireMnts tor 
mown !n Pis. !. 

!otal HlDber ot 
Section section intervals Ht.lllber Approxiate 

length ~n section or trans- transposition Transposit.ion 

(ft.) position point . poles 

points locations 

11J" to "A" 8,890 4 ) 2,2231 4,4!.6• & 6th, 13th & 20th 

6,669 1 trra "J" pole froa "X" 

"4" to "B" 5,200 2 1 2,600• frCIIl "A" 8tJl pole from "A" 

"A" to "If" 6,190 41 3 1,548•, 3,0961 & 5th, 9th & 13th 
4,644 1 from "A" pole fro• "A" 

118 11 to "C" ),425 2 1 1,713 1 fran "B .. 5th pole .frCD "B" 

"C" to "E" 5,110 2 1 2,5SS• from "C" 8th pole ma "C" 

t1CII to 11D11 3,)20 2 1 1,660 1 from •c• Sth pole from •c• 

"D" ·r.o "I" 1,6602 22 1 840• frCD "D" 2nd pole from "D" 

~()~ to "F" 4,915 2 1 2,4$8• trom "D" 8th pole from "D" 

"l" to "0" 3,$60 2 1 1,73>• trc. "I" $th pole hoa "1" 

(footnotes to !able I) 

1. Dividins 6,190 1 by 2,640• indicates 2,3 or 3 intervals. Howftr, since 

thia is aD odd number it ld.ll lead to a l.arge unbalanced lenatb, and 

tour intervals are therefca-e chosen. -
2. Here there is a option to leave the total action untru.poeea and add 

the square of 116ti0' ot unbalanced length to the square rOot ot the eum 

of the squares of all the unbalanced lengtha; or to place a tranepoei. t1. on 

at approxtatel,y the center ot the 1,680 1 

- $-



Table II - C"i:tation of llllNlanced le!ftha reault!JW trca 
anapoi!Hon po!i\ta derive iii f&b18 ... I 

\ 

Section Sect.ion Length 
UDbal-

Lencth U:nbalanced anced 
or. length 

o.r l~ 

Pole intern.l (.tt..) Pole interval ~tt..) 

IIJII "C" 
f2,02S /2,6~ 

I· 

6th "C" to "E" 6th /-270 
-2,1.05 -2,h20 

"J" to "A" .lJt.h -70 "E• 
/2,)85 

20th •en 
-2,075 /1,680 

"A" "C" to "D" 5th JJIJ 
-1,640 

"A" "D" 
/-2,730 

/260 "A" to •s• 8th •D" 
-2,470 /-705 

"B" 11D" to "I" 2nd -270 
-97S 

"A" "1" 
11,695 

"A" to "H" 5th "D" 
-1,)70 /-2,t~XJ 

,t28S 
9th -120 •n• to •r 8th 

11,340 -2,3.15 
13th 

.,.. 
-1,785 

"H" •I• 

"B" "I" to "G" 5th 
A,620 

-320 
/1,6~ -l.89lD 

"B" to "C" Stb -12) It (}'I 

-1,775 
••en 

- 6 -



r 

!be vabel•ncecl leDCth betwen pole J and A'A7 cd pole M7 be t01Did bT 
tU:iDS the equare root ot tbe sum ot tbe aqarea ot all tbe mbalanced 
leaaths in tandaaa 

Betwen •J• and "H" 

= 139 tt. us. 

: !Dl tt. AJS. 

Jletwen "J" and •r 

= Ul3 tt. 
AilS. 

!bua it is seen that all unbalanced len&th• an 1 ... than 2,6U> teet 
w1 th transpoai tion pointe located •• indicatad 1D the lut col..a of ~ 
I, and metallic noise hduction vUl probabl7 not be excaaaiva. 
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