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Case No. 43201, 

J. J. Dellel~ tor Ca11tornia Farm Bureau federation. 
James G .. Marshall, tor The Pacific !elephone and Telegraph 

Company and. Southern Celitornia Telephone CompaDY_ 
R. 7i. DuVal, tor Pacitic Cas and Electric C~.uy, 
~ Joaquin tight end :2ower Co~ora.'t1on.. end Midland 
Co~ties Pu~11c Service Corporation. 

Randolph Ke.rr, Jul1o.:l A.daltS, Fre:ck Karr and 2. I.. H. B1ssillger, 
tor Pacitic Electric Railway Company. 

E. E. Bennett and ~. T. Jackson, tor Union Pacitic Railro~d. 
Erne~t I~~7 tor CalitorniQ Independent Telephone A8soc1ation. 
I. R. Dains, S. 1. Foster and Charles ~1e.gner,. tor Market 

Street Railway. 
Paul I.e'benba1JC, tor Southern Pacific Company r San Diego 

·and Arizona Eastern Railroad, Northwestern PacU'ie 
Railroad, Petal\Jm8. and .san:a Rosa Railroad, Stockton 
.illectric Railway and Visalia ElectriC RaUy.'8.Y Company .. 

Iv. C. Putne:l, tor Ne"Tae.a...ca111'ornie. ElectriC Corporation. 
1.. M. Ponin, tor Public Utilities Commission or San FranCisco, 

Municipal Ra11woy ot San Francisco and Beteh Botchy V~ter 
Supply. 

C. 2. Fletcher, tor Sierra l?acitic Power COIll]>8llY to Reno, Nevada. 
F. A. Gitt, tor i:eetern Union Telegraph Co~. 
G. E. Jenner, tor San ~iego Gas and Electrie Company. 
G. C. tark1ll. and ~'!. E. ROW, tor Southern Calitornia Edison Company~ 

Ltd. 
:V .. o. ~olee·1" and J.. I.. 7l1U1~, 'tor Bureau or- Powe~ e.nd 

:tight, tos Allgeles.. 
Iv. A- Smith,. tor Pos~al :elegraph-Cable Co~. 
Y ... A.. deI.ewto 'tor Tidewater AsSociated Oil CO!!lpe%l7 and their 

SubSidiaries and al~o tor Industrial and Manutaetu....-ers or 
Calitorn1a .. 

H .. F. Neill, 'tor Sacramento- Northern Railway • 
. :: .. H. Eve.ns, tor Saeremento l~orthern ~11'W!!.Y Co~ and 

'X1dewater SOuther'll "Railroad Compeny and centre.l. Calitornia 
~ae~ion Cocpany. . 

':i. E. Ad.el:ls,. tor i1esterx:.: ?aeitie Railroad Company, Tidewater 
SOuthern Rail"leY Company and Centre.l Calitorn1a Traction 
CompaIlY.. \ 

. c. ~·t. CQ.l',enter t' tor Westcr.n Paeitie Railroad compe.ny .. 
George ~ K1mball. 1'or Industrial Accident Commi~sion ot the 

Stnte ot California. . . 
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L. B. Yeager, tor Los ;~eles Rail~~y Corporation. 
Donohue,- Richsr~3 ~~ EAclin, tor Key System and 

.E:a.st Bay Tran3i t COl:l;>al1Y. 
c. H. Roh:'er, .F. ';/. Bartholotlew. and J - C. l1.acdona1d. 

tor Il:.ternational Brotherho~d ot Electrical ::;orkers 
and Electrical :';orkers State AsSOCiation. 

L. 5. Anderson. tor City ot Palo Alto and. cal1rornia 
1~cipal Utilities Association. 

A.. 'iT. Cartmell, 'tor the City ot Pasadena. 
~. E. Bishop, tor Coast Counties Gas and Electric Company. 
lames A.. ~rahem. tor Department ot Electricity. San ?rancisco. 
c. Z, Pl~er, tor Modesto Irrigation Di8trict. 
Elbert E. D1ek, tor City ot Redding. 
C. R. Austin, tor Calitornia 7;o.t6r and '!'elephone Company. 
A..-thur cr. lames. tor City ot Palo Alto. 

RIlEY. COMMISSIO~"ER: 

OPINION ................. - .......... -.. 

~e present investigation, inst1tuted by the Comc1ssion upon 

its o~~ motion, is an 1n~u1ry into the reasonableness ot the rules governing 

the construction ot overhead eloctric s~~ply and co~un1cat1on lines. as 

contained in Oener~l Order ~o. 64-A, et'tective ~~rch 1, 1929, and in t~ 

supple:nents to tllat ceneral ONer which were issued 1:l. 1932 and 1934. (l) 

ReViI,10n ot the rules appea:-s dosi:-able e.s =e.ny cheJl8es have occurred since 

their adoption, improvements have been ma~e in the art or constructing lines 

and in the eQu1pment used; ~upplemental :oditications or the rules have 

been made and much experience has been gainod in their application. 

(l) Statutes 19l1, eha~ter 499, ~roscribed certa1n re~~lations tor the 
erect1on, use and ma1ntcne.I:.CO ot electric poles,. wires, cables and 
appliances. !bat statute provided that it should take ~:teet six months 
troc the date ot its pa!8age, 1n so far as it related to new work, and 
allowed five years in which to reconstruct all then existing work and 
construction sO as to comply ~~th its provisions. In 1915 the Commission 
was empowered to grant extonsions or t1I:e wi thin which to reconstruct 
ex1~t1ng lines. (Statutes 19l5, chapter 600; ~.A. G. & E. Co~~~ 11,C.R.C. 
291; Re Compliance Invest1~ation. 22 C.R.C. 051.) !to 191~ a:end:ent also 
empowered the CO~3s10n ~to ~ke such further additions and changes as 
said co:oission may doom necessa~ tor the p~~se ot safety to employees 
and tho general public. H 

General Order No. 64 was adopted 1n 1922 (21 C.R.C. 659). It ecbodied 
modifications of earlier Ceneral Order ~o. 26 ~d contained nu=erous 
:-equ1rements, includ1ne and additive to those conta1ned in the statute. 
The present Gene~al Order No. 64-A was adopted in 1928 (32 C.R.C. 524). 
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At tte initial hearing in this matter on June 7, 1938, a 

General Comm1ttee(2) representing the various interested parties was 

tormed to d18CUSS and ~tudy the cha:lges to be made in the rules and to assist 

the members or the Co~ss10n's sta~! in the redratting. During the sueceeding 

:period of tbree years, mel:l.'bers ot this General Com1ttee t'artie1pated in 32 

meetings, in which representatives ot all intereste~ parties took part, With 

the result that all operators of eleetr1e supply and cocmunieation 11nes ot 

the var10us classes were atforded the opportunity ot: proposing, discussing 

and aidtng in the drafting or new and changed provisions tor a revised 

order. Thereafter. :lembers or the Co::I:l1ssion's statf prepared reVised rules, 

in the torm or a 5Uegested general order, which were the subject of an ex-

tended (to'Ur days) :leet1ng of the General CoD:l!dttee. Attar:laking some 

changes, this suggested genernl order ~~s presented in evidenee by members 

of the Comniss10n's starr, at pu'Clic hearings held on June .23, 24 and 25, 

1941. ~ objections and new reco~endations were made by ~terested 

parties, tollowing wh1ch turther chanse" were made and o:rtered in evidence 

at a ~ublic hearing held en 

(2) General Committee: 
s. S. Bloom, Chairman 
t. R. Knerr 
F. A.. Girt 
T.. :1.. Fleming 
D. I. Cone 

s. J.. L1s'berger 
D. D. $c:.alley 

tat. E. ROW 

A. C. Putnam 
A.. t. VTlll1e.ms 
B. F. DeI.a:c.ty ... ::. Deuel oJ • 

C. H. Rohrer ......... 

G. E. Ki::l'oall 
s. t. Fo:ster 
J'ulian Ade.:t:l 
Yo. A. de!.ew 

California Railroad Comm1ss10n 
Calitorn1a Railroad Co~ss10n 
Western Union Telegraph Company 
California Independent Telephone Assn. 
~e Pac1t1e Telephone & Telegraph Co. 

and Southern Calitornia Telephone Co_ 
Paeific Gas and Zleetric Company 
San Joaquin Light & Power corp.'" and 
Y~dlnnd Counties Public service Corp .... 

Southern California Eoison Company ltd. 
~e Nevada-Ce.lifornia Electric Corporation-· 
Bureau of Power and. Ught, tos All.~eles 
Municipal Utilities, Fase.den!1 
California Fa.~ BureaU Federation 
Inte:-~tional Brotherhood of Electrieal 

:10rkers & Electrical i'iorkers State AsSll. 

Industrial Accident Co~ss1on 
Market Street Railway 
Pacifie ElectriC Railway 
Industrials 

* NowPe.cit1c Gas and Electrie Company 
** Kow Celi~ornia Electric Power Company 

....... Solcceoded 'oy F. ;1. Bartholo::ew and J. C. Macdonald 
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September 17, 1941, ,'1t which til':e t:'e ::attar was submitted tor decision. 

Ruleo o! the eharacter here bc~ore the commlss!on, ~or m6dif!-

ee~ee. In thoao reepecta, the rulos not o~y ~rov14e a standard ot satety. 

both to the workma::. and to the Ilublie. but likewi~:e matel'ia.1ly contribute 

to the standard or serviee ::'Cnc.erec. a:.c. 0.130 af'tord a means ot coordination 

'between different ty:pes ot lineo, such as :power an~ con:n:un1eat10n. 

tnuer the te=cs of the new general order, existing facilities, 

lawt'uUy erected it!. accordance wit:' earlier gCllere.l orders, ere pcm1tted to 

be mainta1~ed acco~d1ng to t~e rules ertect1vo ~~en such t~ci11t1es were 

cOllstru~ted or reeo~strueted, exce,t ~s ~o certain satety factor requirements 

sIlocit.1ed 1n Rule 12.2; b~t any l~es constructed or reconstructed atter the 

new general order bceo~es ~ttect1ve, must co~,ly with the rules therein 

cClnto1ned. In other worc!s, the :lew gellorQl order does not require a complete 

and immediate reco~struct1on ot existi~ lines installed prior to its etreetivo 

date. Such an ord3r woul~. be ~ensoncble te operators and to the ~ublic 

a11ke. The new order, like its ~rec!eeessor~. is 11 :part of e. long-ranee 

progressive progra: designed to eve~~ua~ly cring all lines u:p to tho standards 

requ1l'ed in new construction. Co:.pletion or tbnt program is not economically 

teasible Within a short pario~ a~d, in t~c_, the revision 01' the order at 

this t1:::e elearly i::1.diclltes that no progrul may 'be considered cOI:.plete end 

static. There is another :phase to the adoption or rules such as these, in 

that the rules must not only 'be practical, trom a physical point or View, 

'out likewise they :ust be w1thi~ reQsonacle economic limits; otherwise costs 

to serve and COllS~er rates :ey be adversely and unreasonably afteeted. 

Raving 1n mind these eonsiderat10~, Ru!e 12.3 in the new general order per-

mits p~ior construction to rem~1n in ~ervice and provides as follo~~: 

"12.3. lines Const:-ucted Pr1.,r to ~is Order 

The require:ents or this O~~er, other than the 
~arety factor requirc~ents specified in Rule 12.2, do not 
apply to l1nes or portions ~t lines co~tructed or 
reconstructed Ilr10r to the ettoctive d~te ot this Order. 
In all other pnrtieularz, eueh li~es or ,ortions or lines 
shall cor.tom to the :-equirements or the rules in effect 
at the time of thei~ con8~:uction or reconstruetion." 

~-



For rea~ons hereinabove 1nd1e~ted, t~e CO~iS51o~ is or the 

opinion that ~le 12.3 0: the new General order (there is a similar 

provision in oen~rel Oreez No. 64-~) is ~ re~soneb1e ~d necessary 

provision and that it wl".;lild 1)e u:n-easonable to order wholelsale and 1n:medie.te 

reconstruction ot all existing overhead l~os, as is sometices urged. 

Eowever. Rule 12.4 l':~'ndes t~t 1t' "1n its opinion, satety or public 

interest requires, the :o~ssion ~y order roconstruct10n or alteration 

or existing lines.~ 

lhe torm o~ tte new gener:ll order is s1m11er to that or its 

predecesso~ •. c;ene;al orc.".er NO. 54-A. Sections I to· rv, inclusive,. are 

generally app~1caole to allclaS5es or electrie lines, as specified in the 

de~1led pr?v1sicns the~eor. section V embod1ee rules tor supply lines 

(1ncl~d1llg trolley systu:. !1nee); section VI tor tower lines; sect10n VII 

tor tX'()lley l1net; 5ect10n VIII tor eo=unicat1or.. l1nee; and section IX 

pro~des special rules tor ~ll classe5 or lines -'n j01nt poles, wnile the 

~~les or other sections provide the ordina.-y rul~s wn1ch apply to the 

several classes ~t lines wh~ ?l~ced on joint YQles. FUrthermore. in 

addition to ~od1.t'icat1on.s ot :-ules 0-:: General Otder No. 64-A, tile new rules 

contain some provisions which :c.ave not appeared in any previous orders. 

Broadly sp,eakiIlg, the cht.nges to 'be 1neo%1loratet in the new order will be 

both more and less restrictive. according to tte conditions and situations 

obtaining. 

tile order i~tituting investigation states that one ot the 

purposes ot the 1nvestig~~1on was to consider t~e proce4ure to be tollowed 

in obtaining authority to deviate :rom tte rul~s and the conditions unde~ 

which sueh authority may ""~ granted. In this respect Rule 15 ot the new orde:­

prOVides, in substance, t~~t the Ca.=mis3io~ w1~ con51der applications which 

contain a full statoment o~ ex1sti~g condit1o~r together with the reasons whr 
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authority to deviate is req,uc~ted :lnd is 'believe': to 'be just!tiable .. 

'l'hat rule also proV'ie.es th:lt. 'Unles~ othenlise ordered. authorU'y to 

deviate Will 'be li=1ted to tho partieul:lr ease or the specific type ot 

construction covered by the applicat10n.(3) 

~ee ot the lnreer operatorz have requested that tho new 

general order not be ~de effective until six :onths atter promulgation? 

primarily because ot the natio~al detense situation. In view ot the 

war development and the heavy d~d being placed upon the utilit1es, it 1s 

my opin1on that the request is reasonable ~d the order will provide an 

erteet1ve date or July 1, 1942~ I ~eo:=end the following order. 

c ~ D E R ..... _-..,.-
The Cocm1ss1on. on its ov:n ::lotion, having instituted en 

investigation into the reasona'bleness ot rules governing overhead line 

construction, ,aid invest1gation having been submitted folloWing the taking 

or eVidence at publiC hearings a~d, based upon the record and upon the 

findings contained in the foregoing opinion, it is hereby turther to~d 

that the rules governi:g overhead line construction co~tained in the attached 

General Order No. 95 ~ reasonable and s~ould be adopted, ~d 

IT IS RSREDY ORDERED that said General Order Xo. 9S t attached 

heNto, 'be and. it is here1:ly adopted. Said Genere.l Order No. 95 shall 

supersede General Order No. ~A, 3tall apply to all overhead electric supply 

and communication lines eor:l1.ng within the jurisd.iction or this COItmisl$ion" 

and shall 'become erreet1ve OIl. July 1, 1942. 

The foregoing opic!on end ord~r are hereby approved. and. 

tiled a8 the opinion and order or the Railroad Co~ssion or the State 

(~) Such applications, ot cou:se, should 'comply w1t~ the C~s$1oIl.'s 
Rules or Procedure. 

-.-
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GENERAL ORDER No. 95 

RAILROAD COMMISSION 
OfTh~ 

STATE OF CALIFORNIA 

Rules For 

I OVERHEAD ELECTRIC LINE 
CONSTRUCTION 

"QQI.I""'" December 23, 1941. Effective July 1, 1942 
.n4 Q8t: 

Decision No v 0'",", ~, c.,sc No. 4324 

San Fr"ncbco, c.,lifomi" 
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SEOl'lON I . 

CENERAL PROVISIONS 

11. PUltPOSE OF :R.'O'LES . 

Tlle lYDrP03C o~ these rules ~ ~o !O:rm.ub~G/'{~'r +1~ ~tAt~ nf 
Cali1ornJA. tmiform requirem~nfB fo'r' overhead' eleetrieal 
line CO%l8tJ:Uetlon, the applien.tioJl· of. whlcb...wm. WllX'O ado-

q-aate service l11ld secure' safety to persons engaged in the 
conortruotion, DlAintenancoe, o~ration' or UlIe of overhead 
electl'ical lines and to the 1,)ublic in genero.I. 

12. APPLlOAMLl'I'Y OF It"G:t..Ea 

These rilles a.pply to all overhead cleetrlea.l supply and 
eolDll\'Il.l1iea.tion li.u~ which come within th& jurisdietil)n 
of' this C4DUlliMioJl, located outaide of' bundm~ as 
follows: 

12.1 Cout2:uction lU\d. :R.eeonstl"lletion of 'Linea 

The requirements a.pply to all such ll:nes .tU1d extensions 
of lines constructed herea.ftel!" 4nd shall become applicable 
also to sucl1lines nowe:tisting, or any. portion thereof, 
whenever they are- reconstructed. 

The :reeonstruction of a:o. element of a line re<luires that 
all elements subordinate to the. reconstructed elemCllt 
meet the requirexnents of these rules. . For thep~se 
of this. order :reconstl"tlction will be· construd to, mea.ll. 
thAt 'Work which in any way changes. tb,e identity of the 
pole, tower or strll.eturc on which it isper.formcd. 
excepting: 

A.. SERVIa.: DROPS 
Service ~ops m.ay be added to ~gpla.ntwithout 
neeessitatins' ehangesin the circuit or line .!rom. whleh 
theyorigillate. . 

B.CO~"DUC'rORS 
. Condnct.ors or cil'cuita added to erossanns .inBt8l1ec;l 

prior to :Miu'c.h 1, 1929 w.ill II.ot be required. to dotd. 
greater ground clearance than the gro'QII.d· elearanee 
provided by conductors of the same or higher voltage 
e1assiflMtlon which are aheady in place on S'C1c:h. arms. 
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.All other clen.rllnees with which Sllch ndded conductors 
or circuits lll't coniernid shall: be in aeeord with these 
rules. 

C. STJ.BORDINATE ELE~~T'. " _ .. ~ \.~'~'~:-':~".~~'< .:. 
. .An element (suehn.s 11 erosRtl.rln or /l. conductor) D.dded 

to tI. pole, towel' or structure shall meet All'requirements 
of these rwes 'but does not require any thn.nge' In. ,llke 
elcmento; nlready e:tistmg except where the .addCd clement 
i1i reln.ted in blle1C n.rm cOD.l:ltructlon to wi e:cisting arm. in 
whieh l!l1.'le till eon.'ltJ:u.ction on the related arms Shall meet 
th(! requirement..; of those rules. A c:t'QS.'IlU'lll, pole, tOwer 
.)1' other structure to ,wh.iCh, nny':. suhordh:ln.te: eIement :.is: 
added shtill meet the strength 8lI!ety: factor requirement'> 
sp~ci£cd in Rule 442. ' , , . 

D. R.EPLACE~~ OF POLES, TOWERS, OR OTHER 
STRuCTURES 

The replacement of poles, towers or other, ... strncl:'o:res, ,is 
considered. to he reeon.<rt:ruetion and requir~ adherence 
to nllstrength and clearance', requirements ofthe'§e' l1llcs. 
The cleArances, of the 5p/lD.8 adja.eCl'ltto tht!lle'W support 
need not be eh.nngcdbut the new Stlpport' sl:ulllbe S'Qch 
that when the n.djaeent support io; .rcpbl.eed,·the span 
between. w.ill. meet nll the provl..aon.q of this Order. ,,' 

12.2 Mamten=co of L:mcs 

.A.lllines lUld portiOX18 of lilles shall be m.am:ta.ined,ln such 
condition ast<> provide sa£ety factors llotless tbm those 
speci£ed in Rule 44.2. Lines and portions of.' lines con­
stl'tlct«l or reeon.'ltrOeted on or n.£1;er the· deetive date 
of thls Order shall be kept in conformity with., the ,require-
ments of this Order. ., .. :, -, " 

The restoration of clearnnce orl~ cstnblislled"l'nor to 
. the effective date of thls Order; wllere' the' origina.!' clear­

ance hn." been reduced by additionAl' sa,.,...gmg: or other 
C4US<!S, i'i not con.<rldered to be reeonstt-o.ction 'and. the 
reestablished clearance shall conform to the requirements 
of the- rules ine:IIcet .atthe time the original clearance 

.' was esttJ.blished. The changing of elearanee for an)" other 
purpose i'l ':recon..'\trUction and elearances so ehWlg«i shnl1 
comply wi.th the rules of tb.js Order applicable torecon­
struction. 
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SEC'l'ION I 
GENERAL. PROVISIONS 

11. P~OSE OF RULES 

7 

The :purpose of these rules is to formulate, for the State of 
California, uniform req'Ccirementsfor overhead. eleetriea1 
line construction, the npplieationof whieh, ,will insure ade­
quate service and se<:ll1'e snfety to :persons engaged in the 
coDStructlon, maintenance, operation or use of overhead. 
eleetriesl lines and to the :public in. general. 

12. APPUC.A:8ItlT'Y OF R'O'LES 

These rues apply to all overhead electrical, supply and 
comm'Ollieation lines which come within the jurisdiction 
of' this Commission,' located outside' of . buildings, as 
follows: 

12.1 Construction a.nd Reconstruction of Lines 

The requirements apply to <Ill such l.iltes and extensions 
of lines eonstru~ hereafter .a.nd'sha.llbeeome applicable 
also to such lines'now ~. or any ,portion thereof, 
whenever they nrc reeonstraeted. 

The reeonstruction of an element of a line requires that 
all elements subordiDate to the, reconstructed element 
meet the requirements of these rt::les •. ~. For the purpose 
of this order reconstruction will be construed, to lnean 
tha.t work which :in any way changes the identity of the 
pole, tower or strlleture on which it is performed. 
excepting: 

A. SERVICE DROPS 
Service drops may be added to existing plant without 
neecssita:tm.gehanges in the C'ircllit or llD.e .fl-om which 
they origi:na.te. 

B.CO:NDUCTORS 

Condnewrs or ,circuits added. tQ ~SS8.'rXr£;. installM 
prior to Marah 1, 1929 w.ill not be ~ to' attord 
gr~ter gr<)und el~~ ~'the grOlID.d, clearance 
provided by conductors of the same or hlgher''Voltage 
c1a.u:i£eation which are already :in, p1aceon -aoh' ~ 
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",0\11 other clenrn.nces with whleh such ndded conductors 
or circuits nre conecrnic! shall: bc :in accord with these 
rules. 

C. SUBORDINATE ELE:ME~T" :,~'"'::: - ~. : .. -' .. ""': .. 
A:n elemellt (such as a crossa.rm or a. conductor) lI.dded 
to a pole,' tower or structure shi:Ulmeet nll re<J.mrements 
o£ these rules -but does not require any ehlI.nge -in. like 
clements nlrendy.e:tistiD.g except wherc·theaddCd: clement 
is rel:l.ted in buck mom' eonstruetion to an existing arm in 
which ~e nlleon.<rt:r'c.etion on the relateo: nrms Shrul meet 
the requirements of these rules. .Ii erosSn.rm,· pole, tower 
or other structure towllleh :lJly)subordinD.te:eIement rs.." 
addro. SM.l1 meet the stren~ safety fn.etor requirements 
specificdin Rt1J.e 44.2. . 

D. REPLACEME.:.".;T OF POLES, TOWERS OR OTEER 
STRUCTURES 

The replacement of poles, towers., or othe.r .structures)s 
con...udered 'to -be' . reconstruction mid requires a'dhcrence 
to llll strength. and clenrance' requirements -of these' rules. 
The clearll.llccs of the SPllJlS adjneent-tothe new support 
need. llot be ~cd but the new support shnll be such 
that when the lI.djaeent support ls.:rop'1aeed the span 
between will meet lI.ll the provisions of thi~ Order •. ' 

12.2 MaintelUllco of Lines 

AU lines and portions of lines shall· be maintained.in such 
condition as "to provide' safety. faetors· not less tb.an those 
. specified m Rule 44.2. Lines a.nd portions. 'of ·lin~ eon­
structed or rC(!onstructed. on or ll.fter the 'dective date 
of this Order shall be kept in. conformity with. the require-
ments of this. Order..··· . . " .... 

The restoration of cle:l.rance origoinally esttlbIished prior to 
the etrC(!tive date of thi .. Order; where' the' ori~ clear­
ance has been reduced by :l.dclitional' ~~g~ or other 
causes, is not eon....:idered to be ~onstra.ction and' the 
reestablished cloo.rn.nce shall conform -to the requirements 
of the rules: in : effeet a.t the. time the o:r:-jginn.l dearanee 

. was esta.blWled. . The eh.anging ·of d~ee for lIJlY other 
purpose i'l' recon.~ruetion a.nd elea.r8.nees so changed shnl1 
eomply with the rules of this Order -applicable to· recon­
struction. 
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12.3- I.i:D.es Constructed Prior to :t'his Order. 

, The l'eqojrcmcnts of thk Ordcr, othcr tba.n the sa!cty fae­
tor l'cqalrcmcnts sp«ificd in Rulc '12.2,' do' not applY to 
lines' 01' portions of lines eonstructed. orl'<!eOnstrueted 
prior to the deetive ,date of' thisOrdcr.. !xi 'alI" other 
particulars, suclllines or portions :of,lines:shal1~on.form, 
to the requirements of the rules in effect at the time of 
their construction or reeon.~ction. 

12.4 :ReeonstrnctiOll or Alteration 

If, in its opinion, safety or public in~rest r~ the 
Com.mi.-mon ~'order ~ollSt1"tletion" or alteration of 
existing lines. ' 

13. SCOPE OF RtrLES 

These rules n.re not intended as complete construction speem­
eations. but embody only the requirements 'whieh IU'(! most 
important from thc standpoint of sn.fety and service. Con­
struction shall be according to accepted good pr&<:tice for 
the given loeal conditions in all pn.rt:iculars not ~i£.ed in 
the rules. 

14. LIMITING CONDrrIONS SPECIFIED 

The requirements spcej.£ed in these rules a.~ to spacing. clear­
ance, ,and strength of construction n.re limiting conditions 
e:cpressed lIS minimllm or mo.ximum values as indicated. 
In ea.~ where two or more requirements establiJih limiting 
conditions the most strin~ent condition shall be met, thus 
providing comp1ia.ncc with the othcr applicable conditions. 

Grcater strength of construction and more ample spacings 
and clearances than herein spceUied mtty be desirable in 
some cases mld ll:Uly be provided accordingly l! other 
requirements are not violated in so doing. 

1(s. EXEMPTIONS OR MODIFICATIONS 

If. in a pn.rt:icular ense or a. special type of construction, 
e:cemption from or modification of any of the reqa.irelnents 
hcrein is desired, the Commission will consider an. appli~ 
tion for sucll e:cemption or modllica.tion when a.eeompanied 
b)' a full statement of conditions existing and the reasons 



10 

why such exemption or mod.ification ·~:asked.a.ndis.~lieVecI 
to be jllSt:i&.ble. It is to be understood, that, 'a.nless other­
wise ordered, any exemption or mOdUication. so ,granted 
shnll be 1i:r:ni~ to the pnrticular case or the special tYPe of 
construotion covered by the application. 

16. SAVING CLAUSE 

The Commission l~eserves the right to change, any ,?f the 
provisions of th~ roles in specifie eases when, in the 
Commission's opinion, pUblic interest"would; be 8eived~:Oy 
sO,domg. " 

. Complianoe with these rules is not :intended to relieve a 
utility from any statutory requiremen~, 

,,, .... ~ .. "".,. ..... ,-, '· ... ·'r·'· ... ~.· .. J.: c.~ 
,.' ...... .,... ...... ,_. 

""" ... ~. I ........... 0" • 

,'" ...... ' .... 
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SEOTIONII 
DEFINITIONS OF TERMS AS USED IN' 'THE :RULES 

OF THIS OROER ,. 

20.1 BAcx:BONE meAl'lSDJl 4~ 8pa.D. SUpport tor pull.()1!iJ . 
and cross·spn.ns to tl.'olley contact conductOrs to' which it 
is approxima.tely parallel. ' 

20,~ BlUDGE me:ms a structure whicll is used, 'prlmiirily for 
foot, vehiC'lllar or train traffic as d.iatingu.ished .:,from those 
whicll span certain areas and support sigiuUs or ,wires and 
which a:e classed as supportlng poles, towers or structures. 

20.3 OA.llIJt means 8. stra.:nded conductor (siJ:l.gle' eonduetor 
cable) or A combination of eonduetors ~tedfrom one 
another (m:01tiple-eondnctor en.ble). 

. '. . , , 

20.4 CATENAB.Y CONSnUCTION, applied to trolley syHtem8, 
means eOXl.Struetion wher.ein atl.Xilin.ry we or ,e.a.ble metlw 
&engers are :in alignment with. and support trolley contact 
eondlletOrs 8.t one or more (usu.a.lly xrum:y) points through. 
om the spn.ns. 

20.6 cmour:r means Il. eond'lletor or system' of eonductors 
located outside of buildings and tbr¢ugh which an eleetric 
current is intended to flow. ' 

A. CLASS C CO~1:CATION CmCUITS~ xn.ean cir­
cuits which are used for public or private, comm:ania­
tiOl). service and whieh operate at not exceeding 400 volts 
to ground Xlor 75()volts between n.ny two- points of the 
circuit and the tr.ansmitted power of whieh 'does not 
exceed 150 watts. When opera.ted at less than '150 volts 
no limit is, plaeed on the capacity of the system. 
NO'l"lt.-?:,~one. tel~ph, meMIlD&'OM:all. clock. 1h'e Or pollee 

alarm cimlitll ~ included in this ~eatlon and oth~ ~t. 
1111«1 i(1l!' ~ 'P'Il~ in whlc:h the AboTt' l1m1tatlona &l"I not 
~ed lDA1 be incl.uded. 

(1) :MA.10R Cuss C CmCOlTS mean eomm'W'lieation circuits 
which include the following: 

More than four eond'tletors (open, paired or in cable) 
~ ehiefiy for loeal exclla.nge servlce; 

Toll telephone or telegraph eil-etrits usedtor'tra.n..<mt:is..nol'l 
of messages of the general public, a:nd'llot including 
cloek, messenger eall, railway' sigzutl, police, tire alarm 
and othel' speeial colXll'Xlumeation circuits. 
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Defi:nitwn.s .20.5-A1 

(2) MINOR CLASS C·.Cxn.crorrs:meAJl. ~ommun.icatiolHireuita 
nO.tineluded: in .the de£nition of MAjor:Class 'C' Circuits. 
(See Rule 20~.AX)'· . 

B. PRIVATE CO~1:C.ATIO!-r'CIi'cinT·S :~~:.~. 
ctrits used :for·priva.te·eomDl:Q.n.ieo.tio~;St..~ or control 
service in the operation of other fuciIitie.~" ·(See Rules 

, .. /S..,f) ........ d 89.) ,."~ -'~,- , ...... ","' 
~ -,-'. '.,., •• ~ .... ,~ •• '.-'< -." 

C. RAILWAY' SIGNAL CmCUITS mean 'those supply 
, and eommunication circuits u!;cd 'Pri:rna.rilifol" supplying 

. energy for eontrollill~ :thc operation' ot riiilWay'blOck sig­
nAls, highw4Y,CX'Os...ung si....~ :interloclcillg IlP.Ptll"ntlllnmd 
,their· applll"tellAnees. 

Cil'C1lits which oper:l.tent less t.b..a.n 400 ,volts :to.ground 
Al'e considered as commuruC:l.tion (Class' C), cil:'euits and 
shall be So clAssified-and .. trc:).ted"'l'rov:ia<xf~~ --if ·the 
voltage' exceedS 150 volts between coriducto-rS."thepower 
transmitted· shall not exceed 150 ,,"ntts~. ":Wl1~ro;all,cir· 

. euitsof a ,l5:tle are owned ond opCrllt(!d~.'by:.:oile~ntility, 
the voltage between conductors e~g:lll::'excess 
.0£ 150 watts may be incre.tJ.S«l to not more._:~50 yolts 
and the slg.zW. circuits may be considered as ·.communiea,.. 
. (C'--C)' . ';;1' "','.' '\'" tion .w.:;:> ell'etuts. ,,' . ../. "- :. . ..i . .,; " ' ..... ,~ 

Allnil:wny signal circuits . which do not·meet the:'l'equlre­
ments above 'shall be 'treated rursuppl..v clreUits'ofeorre-
8p¢nding v01t:l"."'e~ . . ""A'~ ,,,.:.~< 

D. SuPPLY CmctrrTS 'me~ those'ci,;~~~'~hlch nre 
used£or ~tting, a· supply 'ofelootriea:r~'energy:;· :~,'2 

(l)CI.AS8 RCme'O'ITS~inelude'the 'fOno\~': ::':7' 
Consttm.t potential alternatin~· eM:eritclreiits~o£ 5000 

"'~ -,., volts C~~Or(f,bttwetn ,a.ny,two-::eoli'd:uetors .•. 
Constant ,potenti.alnl~,~··clrcUitS of 2900 
volts ot' more betw~11 Any·«>nd'llctor.aud ''gl'QUlld 

Constant .potential· dirc<:t cunentrcir.euita.. -exceeding 
750 volts betwcen any .conductot:n.nd~gx:o'Wld. 

Constant c\U'%'cnt circuits.o! 't5,~~~:o~)ess sup. 
plied £rom t:r.ansformers or ,deviees;ha.Vin.g' a normal 
full.l~outpu.t :voltag<l ~f s690,,~o~~?r~~ore 

Constant eu.rrent ciretUts of more. than:. 7.S. n.m~res 
suppliedfrom.tra.ns.formers..~ .. deviiilS...havmg au 
open-circuit .vOltage. of 2900' volts..or·xnore. 



15 

(2) C:r..A~ L CmC'C1l'TS include the following: 
CODlrtant potential alterna~ or d~t eurrent sup­

plY' cireuitN of lower voltll~ than Class· II 
CotlStll.nt current circuits of 7.5 amperes or les.~ sup­
plied from tran.''1formers or devices having a norm.al 
full·load output 'Volta.::t'e less than' 5000 volts 

CODSWllt current circuits of more tllJm 7.5 8lll:peres 

supplied from trQ.IlSiormers or devices lUI.v:ill.g an 
open-circuit output voltnge less than 2900 volts. 

E. CLASS T CIRCUITS mean trolley conUl.<!t conductors, 
feeder 'wireN llIld othc!' eonductor,.; metn.l1ic.ally connectcd. 
to such ~nt:lct eonductors, u.~ in. electric r3.ilway or 
trolley operation. Th~ Cla.'iS T cirenits are supply cir­
cuitH,' further elassiiie<i as Cla.'iS L or Clru;s R depending 
upon the voltage and nature of Clll'1'ent used (se-e Rule 
20.S-D). 

20.6 CLIMBING SPACE means the space :reservl~ along the 
~e of a pole orstrn<:tttre to permit ready aecess for 
linemen to equipment and conductors located on the pole 
. or strnet1ll'e. 

20.7 COMMON NE'O'TltAL SYST:&MS mean those el~eal 
suppl,.v distribution systems wherem the same speeially 
grounded e¢nduetor is utilized as 4 neutral conductor of 
primAry eireuits of less thnn 5000 volts and secondary cir­
cnitfl of 0·750 volts IlUpplied therefrom.. 

20.8 CONDUCTOR mearu; a. wire, or combination of wires not 
ixl.:>1llatcd from one another, suitable for earryingelectric 
current. 

A .• LATERAL CO~UCTOR means a conductor extending 
. in 4 general horizontal direction and ul>tl.eJly at an angle 
of approximately 90 degrees to the direetion of the line 
eonduetors. 

B. LTh'"E CO!a>UCTOR. mellll8 an overhend e¢nductor 
which extends from the last point of support on one 
overhead line struetu.l'e to the first point of RUpport on 
another overh.ead. line strueto.re. 

C. OPEN 'WIRE COl'-."DUCTORS mean communication 
conductors separately supported. 



16 
It.00lS 

20.S·D 

D. t"XPROTECTED CO~1)t;CTORSmea.n l>uPr>ly ~onduc. 
tors not co ... creo. by a. •• suitable .protective covering'" (see 
Rulc 22.2). grounded metal conduit,grounded metal 
sl1<.'ll.tll or Hhield, orimpre;;:uatoofiber.Tbe ?t"fwisions for 
till.' ll"(~ of thl'~ variou. ... t~ or CO\'cMnl!'S, art' !oo}1t'cifi('d 
ill ccrtuin of tht!Sc ru!es. 

20.9 CROSSAlUr. or ARM men.n." n. horizontal: support of wood 
or metAl a.tta.eh~d to pcilcs or s<.;ruetul'es ~enern.lly at ri~ht 
an:::les to the conductor h'Uppol'ted. 

A. co~mIXATIOX AR~r means a. ero~ 'sUpporting 
supply eon<luctors of 0-750 Yolt" :md supply co:tductors 
of 7~O.7GOO vol1;1;. 

" 

:B.·RELATED· EUCKAro1 means ACr()lo;S.lll'Dl used to 
cl1a.n~e the dir~tion of all or a part of·theconduetors on 
the line arm immediately above or below. ,A' buck arm. 
is g'<.'nerally placed at rj~ht an;::les to the line arm. 

C. CLE~\"~CE .,AIDImcans n.:~~~~;~i-tin1 con: 
duct,Ol."S io.stnlloo, on 0. polc of anothcrlilie for the pur­
pose of m:lintnining the prescribed clearances of this order 
which. if the other J1.ne did not exist, could b~ zimnt:lineo. 
without sueh'~le8.~anee'"Arm.· ""~',.'.:,,:~.,: ~~::'R:::,~ .. :,.: ~~~':,2 

. D. GUARD,.Ami means a wood. .c~o~~cd on a. 
. pole all-ec:ly a.boye [md p&"allel to the .me .... s('n~er,. cable 
. or cond\tcto~ .~~ gu8.rdcd. G,uru:cl. arm.o;'ar·c r\.'quired 

ill c~rt.'\in cases of low ,·o!t:l.ge rack con.~truet.ion (Sl.'<! 
. Rule 5-t9.:E) and e~rtain ea.~e~ of eable:~~n~t';~t!On :{~ 
Rule.<\.' 57.7, 87.7, '!\lld 92.1). Guarda.rms shall"not be 
used to !lUpport conductors or other line facilities :('x<:ept 
ruoospcciil.ca.lly provided in· these rules (SC\?' Rules,$4.$.B2c 
M.d, S7.7~B). ' .,." > •• ',., .. 

21.0 DIS'l'lUCTS mean ~8.11 as defiried' in the ,following : 

A.. 'UTJ3AX DISTRICTS mell.ll thiclcl»··~ttIed areas 
(\\'hcther in dUel! or &uburbli)or whete'Congestcd;traffic 
oiten. oeeUl'8. High-ways on ,which traffiC' is, o!ten very 
hetwyor loeation.q,sucb. &'1 pWlie grounds, su'lXl.nlerresorts, 
etc., where people congregate seasonally>, ~ cOIlSidered 
0..-. urban. 



21.7 ·LINESm.ean those. conductors together'witli~tb.eir 'wppOrt­
ing :p¢les or struetnres and appurtena.nces whieh,8l't loea.ted 
ou.ts:i.de ofbu:ildlngs. 

A. CO!\~ICTING IjINES (lines in eonlllet 'o~ 'eoll1licts) 
m.ean lines so situated. with respect to 'eaehother .. (exeept 

. at ci-ossmgs) that ,the overturning of onel5ne .:Wmrestllt 
in' contact of its poles, or condueWX'S,withthe' poles or 
conductors of the second line, assuming .. no ~nduetors 
are broken 'in either line; except thAt"'::lines-' on"oPpOsi~ 
sides of a thorougb:.t:a.re 8l'e not considered:ns'codicting 
if separated by a.' cllitance not less thaxi' SOper' cent of 

~e height of the mgher pole lina RbovetM'~annd lin~ 
and :in no CMe less than 20 t~ (see App. G, F~ ·l~. "'::~ 

,». COID"BAR Llli"'ES mean:' 
Conflietins: lillesH<>situAteO. that one line:ia ,wholly 01" 
partly over the oth<':t" line, oiU!n; eaJ.led' "overbuild.·· 

Collilictmg lliles not "overbuilds" but separated a.llori­
zontru distance of leM thD.u the req,~ pm ~ of 
the bigbm voltage circmt fuvolve<I 

Conffieting lines not "overbuilds" b'O.tsepmted a hori­
zontal distance of less than. one root, reg8.:rdless of pin 
spacing. ,(See App.,· G, Figs. 2 Md 3.) .. 

~()'!%.-For the ])u:pote .of ·mell.SU~ment. the horizontDl diBtmlet 
ht~n the conftlct:in: linea allall ~ thAt ~ ~ horizon. 
tA14' betwMIl 'Ye1l'ti~ ~~ ~ th.ro~ the actjacent ~tiAIII 
of the co~ lbuw. . 

C. TOWER LINES (CUlssR. L and T) mean ~pply lines, 
the supJ)Ortlng strnct\l.res of whicllAre-'ot·:~:.or, other 
met:ll and have a ma.-cim'tlm outside dimensiOZ2::of :more 
than 4 £~t measured either along or a.crca,.the- li:o.ein..& 
horizontal plane a.t'the gro1llld leV"el. 'Xetal-Silpporcng 
'itru:CtuX'es, "A" frames or HH" struc~"",l:ia.ving 
a dimension from outside ,of one support ,to outside of 
Another. S1lpport grea.ter thnn 4 feet at, the . ground level 
will be cla..'lSified. as towers.:' . 
~Oft.-St~l or mt'talat1'Ucttu'8 ha~ ina.xtxnQD1 outiid~, dimtIXI­

mOM' ot " t~t 01' 1_. ml!lI41D'M alOllJt and 'acrou thelJne in • 
h~nW plaM' at the l:l'Oud Inel. 'Irill be dumAed· ... ; pol. under 
IUPP17 line&. 



~ MAlNl'ENANCEmeDJlS the work doneon'aJlyline .. or'any 
,element of IJ.'tJY lmefor the purpose' of 'exteD.cWl.g .. its life 
(excepting the repllleement of. the'. supporting poles or 
struetures) a:l.d mcludes the replacement, for tm.Y reason, 
of crOSSlll'lllS, pills, insu1n.tors, wir~, cables/ messengers, 
etc., 1'Ut does not contempw.te the addition of clements 
(e:cceptlng polc Htubs and gu"v wires) whleh \ 'will , ehAngo 
the identity' of'the structare (see Rule 12;).· . . 

'21.91rtEs.sENGER means stranded wires in ~group zmd which 
generally is not Il. part of the conducting ~ its pri. 
mary function bd~,g ,to support wlrcsor. ~lesof the eon­
ducting system;. sometimes Called H Suspension strand." 

22.0 POLE 

A. POLE TOP EXTENsrox XXleaJlS a. braclcefor structure 
(exclusive ofa pole top pin) a~edto a pole and 
extending above its top to support conductors. 

B. SPLICED POLE means a wood pole ~omp~ of two 
or more sections spliced end' to end by mea:as of a lap, 
scarf or butt jomt with b'Uitable and adequate la.sbing or 
other fastenings, the scctlov's of p<:>le being usually coaxial. . "', ',' 

C. STUB REL'''FORCED POLE, means ,8" wood pole 
attached by suitable and ndequate taseenings ito a stub 
(usunlly a short length of wood poleortimbcr) set in 
the ground, sur.h stUb being inteXl.ded,·tQ. provide the 
support origina,lly a:trorded by the pole .bu1.t.. 

.22.1 PlU.C'I'ICABI.E·XIletlJlS capable of being ~complished by 
reasonably available and econoxc.ic means. 

'2Z.2 PROTECTIVECOVDING, Suit:l.ble~ means .a· covering 
. of wood or other material having. the electrical inslllating 

efficiency and mecluuricaJ. strength of'li incl:leS of redwood, 
.. or hardwOOd moulcling (oak or rock elm) . three-eighths of 

an illehin thickness or hAVing Il. cross section as'shown :in 
Figure 81 of Appencli:t G, or llS otherwise authorized by 

. the Railroad Comxc.iBsion. ImpregnatooJiber:eonduit hav-
ing a wall thickness ·ofnot less than one quarter of·an inch 
and installed over metal conduit meets the requirements of 
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this defrnition when lnstalled. in D:- workma.nlike mam:1er aa 
illustrated in Figure 82 of Appendix G. 

22.3 RAXLWAYS are elo..t;.'iifled ll.~ ~or. Major orStr~ as 
in the following defrrUtiollS: 

.A.. :MINOR; RAlLW.A.Y means:' " ,,' 
Spur trackR le~ tbn.n '2000 feet :in length nnd not e:cceedin~ 

tW6 traili in. th~ ~~ ercssm~ S1)all. ~,::',: ':' ... ", , .. ' ";,; 
Braneh~ Oll ,which no regular semce:ia:'DlBintained or 
which are llot opera.ted during pa,r1; o!the .yen.r 

Traeks 'llSeO. only temporil:rlly, for, a, Period not, exceeding 
one yt!1lr ' , ,~ 

Tracks not operQ.ted as a. 'Public utility~ sucll.as'ind'llStrial 
railways used in logging,mi:nlng' and,lilce operations 

Traekti othg than I'ftandud gage. 

B. M.A.JOR RAIL W A. Y means any railWay notinelllded 
n.bove, other tbn.n street railways aade1lned below~ 

C. STREET 'SA'!LWAY means a railway "by.:wbB.t.mver 
power operated. for public 'Q.'Ie in tbe eonveyanceof pL-.sen­
gel'S or freight ,whicb :iJi :ma.lnly loeat«!. -apon;, Over, above, 
aeross, through or along public thoro'llgMare5. 

22.4 RECONSnUCTION menDS that workwbicll m any way 
ebn.:nges the, identity. of the pole, tower ' or 'str1lettll'e Oxl 

which it is performed. For e."tceptiollS 'see- Rule 12.1. 

22.5 ItisERs ~ea.n conductors which eXtend below' the ground 
lme a.nd ~gtnerally in...uilled ori~t1ie: SUTfaees :(){, :i>olts:: 

, . ,,, ',. ,. .,' 

22.6 RUNS mean vertiClll or laternl eonduetors sUPpOrted in 
coverings or enslngR on overhead line' StractUres, or certain 
insula.ted e¢mm:o.:nicmtlOn "eonduetors 'suPported."&ong the 
surfa.ees of poles or erosstl.'l1D.S. ' ': 

22.7 SAG includes cithe~ ~ormnl or Apparent,' ~'desn~ in 
the fonowmg:,' ',',.' 

.A. NORMAL SAG mellllS the cllirertllcem elev,a.tion between 
the lUg-hest, point of support of a. span. and th(}.lowest. 
point of .the ,eonduetor 5.n the sPan a.t 600 "F:'and'no Whld' 
load.iDg (see App. G. Fig. 4). " 

B. APP ..A.RENT SAG means the ~UIIl depa.rt'tU'e.meas­
ured vertiea1ly. of a. wire in a given span from a straight 
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line betwoon the two points of snppo!'1:·. of the span at 
600 F. and .no wind loading. w.b.ere .the two supports 
are at same level, this will be the normalaag., . (See.App~. 
G, Fig. 5.) .' . ",.... ,,'" 

22.8 SERVICE DROPS metlll the conductors.Strung between a 
pole line And no bullding or structure:· ... . , 

I '" • 

22.9 SPAN WIRE means a. wire or cable used. as an au:riliary 
support for' wires, cables, or other equipment. Asnpplied 
to 'b:olley c:onstt't1(~tion it means. a wire·· or- eable. u.<;ed to 
support hterally,or which is attached to wires' which sup­
port laternlly, trolley contact conductors '.a.ndappurte­
XltlJlee8 in electrical contact thercwith,:511cludingwireS com­
monly referred to as erosS span wires,. braelcct span wires, 
pull-o!rs, trolley strnin gttys, dead endR, etc. . 

A. LIFT SP.A.I.~ means a wire, cable or rod tmed to share the 
load of span wires or· brnclcets. 

23.0 TENSION means either M.aximum Allowable orWo:rking 
as defined lJithe following de£i.nitions : 

A..MAXIM.'lJ)t ALLOWABLE TENSION for"a :S1lpply 
conductor mellllS one-half the ultimate- tensile strength of 
the conductor.::::":::,;:,, '-",'<:~:, .. ,:-: 

. .'S. 'l!A.XIMUM -WO:RK!,..';G TENSION: is that conduetor 
tension resulting 'Illlder· the. construction a.rra.ngtment 
with the maximum loading conditions specift~in:Rule_43. . 

. ,' -""".',.",, ..... "d.,,"'· 

23J. TKORO'O'GHF ARE meaIlS any public or -private highway, 
avenue, stroot, road, alley, or other pla.ee generally.used, . for -VehiculAr' 'b:avet - '. . -

A.. Pu.BLICTHOROUGID'ARE. m~a.ny way. open or 
intended for goeneral vch.iculn.r. use. 

B.PRIV ATE THOROUG:::rF ARE .meansany vchicula.r. 
way intended p'rimArily for the use of ,the owners;.'oCC'Ii:" 
pants or visitors of the particular prenUsCsWith which 
the way is assoWlted. 

~.2' VOLTAGE (OR. VOLTS) metlJlS the highest clleCtive volt­
·a.ge between' a.ny' two cOllduetOrs ottlle circuit .concerned 
except where, in cel'tnin rules, the' term "voltage (o!' 
volts) ·to· grotmd n is used. .. 



R'I!LII 

23.2 DefinitWM 23.': 

When one circuit is directly connected to another circuit of 
higher voltage (as :in the eaSe of an n.uto transformer) both 
are considered. as of the higher volta.ge, tmleas the ~t of 

. the lower voltage is ef!eetively grounded. Direct conneetion 
implies electrien.l conn~on as ~"llished., from.-,(Ol)Jleo-, 
tion merely through' elOOtromagnctic·or .. cleet:i:08t8.tie·:mduc~' 
tion. ", " ..... ' .... " ....... 

I ~\_" ~" '"' ;', •. ~: ~:,,',:: 

23.3 WIRE GAGE me.n.tlSA standArd ofmcl1SUl'ement·,u..<ied·:for 
convenient nomen.ela.turc of the various,mzes>of'Wl.re.::: 

,- r . . ','\ 

A. AMERICA.."; WIRE GAGE (A WG ro~ermscknOwD. as 
Brown' IJJld Sharpe (B&S) for coj)per;a1.ummum·and 
other conductors. .' .• '.::-,:'. :, ..... ::::' ':," : 

B. BmMIN'GH.A.'! 'WIRE GAGE,. C!3W.G):'fo~ . irOn.: and 
steel conducto:rs(u..'lCdprincipnlly for telephone rulcftele-
graph condUCtors). . . 

C. !-.'EW BRITISH STA);"DARD ().~), n. w:ire go.ge for 
certain copper,. bronze or ,eopper-eovered steel conductors 
(a modifiea.tion . of BWGu.~ed principally 'for telephone 
conductors).. '.; 

23.4 woRlriN'G SPACE 'mellIl8 the spn.ee~, e.~encUng latera.lly 
:from the climbing spn.ee, reserved for workini~ bclow. nbove, 
and between conductor levels.' .' ,~: .',.' 

'.,::.< 
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SECTION m 
REQU1REM£NTS FOR AL.1. t,lNES 

31. APPLICATION 

The£ol1owm:;- rules npp1.v to all da.~ of overhead lines 
under all conditions. " ' , 

31.l Design; Const.rUetion and I'ftiintcltl.nce 

Electrical supply and commwUcation:"llYStemS:,~' be of 
suitable dcsig-n aud construction'fo);,'. 'theirJntende<i:'O.l'ic, 
regard bein:; given to the conditions, undel",wlUcil:"thcy 
IU'C to be o~rat«L,. and f:Ihall be xnaintruned. i.:il" a'condi~ 
tion which will enable the il.lr'll.is.lUng of snie, pro~r and 
adequate :lemM," 

The owners alld elllployee.~ of 'ilueh. S~n1s Shalf'8:t: iill:times, 
c!tcrclsc due cure to reduce to a. XIlinimum .. the hazard. of 
o.ccidental injury to their O'l\'n or felloW" emplor~ to 
the-public :imd oth4!'i:- utilities due to the:p~ce': of o ... er-~ 
head wires. ... ,':'.,.-

All,work ~rf'orlUedon public ,streets and hiih~'ayS 'shall' 
be done m' "uell'a man.nerthat the opera.tions of other 
utilities and the con'>'enic:o.cc of the 'pUblic w.ill be inter. 
fered. with AS'1ittle',M ~ible 'and. JlO'~Mnd:iti¢ns:'Ul1usu •. 
a.lly dangerous, to workmen, pedestrl.a.ns'or others shall be 
CNtnblishcd at~· time. 

31.2 Ins~ction of Lines 

Lines shall be insp¢Cted frtquently and thoroughly for 
the pUl'p¢se of insuring that th('y are in good condition 
80 ",<i to I!onform with thel'ie rules. Lines temporarily 
out of service shall ~ inspected and maintained :in !Ueh 
condition M not to crcat(l a hllZm'd. 

31.3 A voiwee of Conficts n.nd Crossings 

In Jocating and constructin:; lines effort'! shall be made to 
avoid creating any conillcts with other lines.. Where it 
is not reasonably practicable to maintn.in a sufficic:o.t sep­
~tion of the lin~ collllicts may in many eases be avoided 
by mcan.<; of joint pole construction. 
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In the construction of. new linesea.rc~ sh.oJl 'be'tDlcen to', 
lwoid all unneeessary' (,-1'ossings.. Cros.'Iing. rC<J.wcments 
arc covered :in Scctions X and Xl' '... . 

Supply and eommtmieu.tion lines other tha.n lin~ on' jointly 
'tlseO. poles, shAll not·. ~py the . same . side. of· the road 
(fence line construction c."Cciuded, ·ie.,. where the fence 
i'I u.~ as all or part of the support.in.g·1Jtruetlm)· unless 
the consent of c:cisting party or pnrtlesis.,obtainoo, or 
where both sides of the road arc already oecupied.·,by the 
same cia.'l.' of line~ .. 

Clas.'i . II· ei~uits·shall not O¢cupy both. sides of thorough­
fares except whel'e special permi ... 'lion· is obtained from.' 

. the Rn.i,lrr}ad Commi'l8ion. 

31.4 Coopention to Avoid Co~cts 

An:y party contemplating construction. Ot"Tcconstruetion 
which would create a conflict with a line of allother 
ciassmeation shall notify the pArty or' .p~eS'o~g'~r 
operating the other line, in advance of· !lueh..constr.'action, 
giving·full information. as to the loea.tion andchn.racter of 
the proposed eo:ostruetion, and the pll.t'ties concerned. shall 
coopern.te with a view of avoiding or, if this :is imprae­
tiea.ble, of minimizing the hazard. 

3l.!S Joint "O'se of Poles 
. . 

Joint use of poles shall be givCD considerationhy alHnter­
ested parties where eonstruction . or . reconstruetlon is 
involvN and where.used it shall be subject to·the:appro­
priate grade of construction 4S.speci£od..in. Section IV. 
Nothing herein Nh&ll be construed. . .Q.S requlring. joint use 
of the ~e poles, or n.~ granting authority for tho use 
of any poles without th~ owner's cODJJCnt.'· . (See Rule 32.2 
and Section lX) 

Each party should definitely designate its spAce req'lrire­
me:o.t~ on joint poles,· whicll space shall not be·occupied 
'Without consent, by equipment of· any. other party •. , 

31.6 Abandoned Lines 

Lines or portions of lmes permanently abandoned shall be 
removed by their owners so that such lines shall not 
become a public ntcisance or a ha7.n.rd to ille or propertr. 
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3Z. GENERAL AlUtANGEMENTS OF LINES 

32.1 Two or More Systems 

Where two or more system ... 4X'C concerned in MY 'clear­
anee, that owner or opera.tor who l1l.st in point of time 
eon.~true1:l; or erect<t faciliti~f\, l\hnU c~bliM., the clear. 
n.nee required :in thcAcrules, from other facilities: which 
hn:ve been ~()cted prevlollsly.Rclll:tive'1»th.eelcaranees 
whieh it bears to older lines in the vicinity,'cn.eh sue­
ceeding line erected should be con.<rtrueteJ. 'with no 'View 
to the requirements of sueh older lines when. they are 
reeOllstrueted to the standards which current mes hll.vc 
speeified. Subsequent en:trn.nts 'i:Dto an area shAll reeog­
nize the provisions for :futurc, development made by.all 
prior clltrantN into the field as" mditated by their 
installed facilities. 

, 32.2 Rel.n.tivc Levcla 

Where supply nnd communication cireuit"! or sll'pply dr­
cuits of dll!erentvoltage ela.'V!IDen.tiOns Il.'re involved m 
crossmgR, conffict.s or joint tl.'«!, the' higher ''Voltage eir­
euit shall in general be ea.rrled at, the higher' leveL 
This tU'l'lloDgementis not fea.sible in an eases, for example 
where trolley circuit"! are involved, or where, poles.&l'e 
jointly oecllpied. ' ' " " " ' 

It is reMDllnended that lines bea:rranged by mutual 
ngreement of those concerned at standard:U:ed voltage 
levels throughout lI. ginn community lnorde~ tom.inim­
ize difficll1tles when new ero",,'lings or" extensions to 
existing lines ttr(' to be instAlled. 

A. SUPPLY CmCUlTS OF 750.20,000 VOLTS, 
Supply eireuitR of 7:;0·20,000 volt~~ho,uld not be above 

RUpPly circuit.'!. in exc('s.'l of 20,000 'V,olts •. 

B. SUPPLY CIRCUITS OF 0·750 VOLTS 
Supply eireuit<tof 0·750 volts should not be nbove'supply 

cireuit.'! in execss of 7500 volts. 
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C. SUPPLY CIRCUITS· OF 0.7:50 VOLTS Ao.""D CLASS 
. T CmCUITS· 

Supplycil'euits·o£.O-iSO 'Volts and all ClMs T circuits :may 
cross under·«ImmweD.tion· and railway ~uit.~l>rovided 
clearances not.1ess than those giveu :in Ta.bles. 1 e.nd ~ 
arc mamt4ined. 

. . ' .~ 

D. C01-L~'1CATIO~ CIRCUITS 
Commtmieation circuits should not be above supply dr· 
euits in excess of 7500.'Volt& I:ruralated singleconduetors, 
prurcd wire 01" duplex eommuniention line eonduetors 
above sUl:>plycireuits (:i:nclucling Ck;;'.; T cu-cl;lits) of 
750·7500 volts Sb..ill be supported on messengers or con-
structed in aceord:mce with :&\1le 32.2·0. . 

E .. SUPPLY SERVICE DROPS OF 0-750 VOLTS 
Supply semce. drops of 0.750 volts shall not cross in a 
spa.n.8.bo'\"e supply circuits (excepting Class T circuits) 
in excess of iSO 'Volts, but service drops may cross above 
suclJ. cireuits when sttPPQrted on the sa.me PQle. . 

P; COMMID.'1CATION SER:V!CE DROPS 
Communication service ~l'S shocld not eross in II Sprul 

above supply c:ircuit .. (excepting Cla,'>s T circuits) of 
750-7500 volt.til and slui.llnot cross in. D. spD.n abQve :'l1pp1y 
circuits in excess of 7500 volts. Where it is neeessn.ry 

. th:J.t eomm:allieation service drops ~j)SS in n;'sptlll. above 
supply circulUl, of 7S.0-'j~OO. vol~, :loll ~~ 8.ttach· 
ment or its approved equivolent shall be ·"QSed at th~ 
service end of the semeedrop to insure agnlnst the 
drop falling 3.cross the supply circuit in. the event of the 
fa:ilu:re of the 'USual XMn.n& of ~ttacb.m.ent. 

G. EXCEPTIOX.A.L CASES 
Where it is not pos,<;ible to conform. to the U!>'UAl :l.rl"D.llge. 
mcnt whereby the higher Y01U1ge circuit slw.U·be earl"ied 

. at the. higher level, the positions may be reversed pro-­
vided the lower voltage circuit, installed at· the hlgller 
level, shall· be erected ruld mrunta:i:ned with the same 
strength r~u.il.'ements us the higher voltage eil'eUit .. would 
require· w:itll the usuru arrangement of levels~' 'Wbe1"e 
neither circuit carries in. e.~ces.<; of 7:>0 volts thiS· provi-uon 
does not apply. 
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, Whe~ supply and eO'll'llXlunlcatlon' clicuits earryi.D.g less 
than 750 volts eros,o;; trolley contaet'eotiductoni carrying in 
e:o::ces.,,' of 7$0 'volts, th~y, sbill conform" to the strength 
reqUirements' ,for supply 1ln~8 <:orrespondiIlg' to the 
voltage of the trolley contaet conductors. . 

32.3 Coline3.%' Lines ~d Crossing Lilles' 

The eenter·line cie:lrDJlce. between poles and. conductors 
which,paSsunattaChed shall be llot .1essthan)~ times 
the clearance, specified in Table', 1" Cnse, 8, e.",cept where 
the interset pole is witlilil'lO feet of a pOle 'to which the 
passing ,conductors are a.tta.ehed. Where, :poles of 
the t\vo Jines nrc less, than 10. feet apart, elenrnnces 
not less thn.li as specified in 'l'nble 1, caSe S sh8n be main­
mined between the centerline' of a:o:YpOle 'and con­
ductors which 'pass unattachCtt· Whereeleara.nce eross­
arms n:re installed in the construction a.nd maintenance 
of colinear lines or' crossings,' clearances 'not' less than 
as specified in Table l, Case S shall be maintained 
betwecn.aJl conductors on the -cle~ee',eros.sa.rms and 
the center llD.e of poles to. ~vhich such: crossarm:s are 
attached. 

The provisions of the foregomg rules lor colineOJ:' lines 
ure subject, to modiiieations speci£.cd in, Rule' 'S4.4-D3 
where communication .circUits onl"v are concerned. 

32.4 Cireuit& o!Difi'erent CIa.smiea.tion on the 'Same' 
Crossarm 

A. SlJJ;>PLY CIRCUlTS 
(1) 750-7.500, Vor.:rs ~"rI MOlm TlI.L~, 20,000 ,Vot.ors: Sup.. 

ply circuits of 750·7500 volts sh.allllot be ea.rried.on the 
srune crossarm ~th circuitS of more thaD. , 20,000' volts 
unless the higher voltn.ge circuit :is not energiZed. when 
mcn ,are worms at thi'i leveL "'Where thiS -conStruction 
is used, circuits of dllrcrcnt clnssmeation shall be carried 
on opposite ends of the crossarm with n. horizontal sepn.­
ration OfllOt'less ,than pin spacing required lor the high­
est 'Voltage, . concerned, but not less than 36 :inches 
bctween.thenearest conductors of Cllircren.t cl.a.sSmeation. 



(2) 0-750 VOIim A,..'\'l) MORE .TItA.~',7500',Vox:;TS: Supp1y 
eire-aits of 0-750· volts sb.1ll1 not be.' carried 'on the same 

erossa.nn with circuits of xnorethan 'i500v~1ts,'cxeept 
that,o:c. tl1Ulltformer struetures,i>llJI conductors.of 0-750 
volta And. bus eonducto~ of 7500.20,000" volta:z:nay be 
supported on opposite ends of ,th"same .bus-supporting 
timbeN proyided the horizonw'separn.tiQn,bctwC('.ll eon· 
ductors of different ell!1.'l8ificn.tio~ supported. on., th~ &IUIlC 

a.nn is n.ot less than .36 inches, the bus .conductors of 
1500.20,000 volts· are not e~dtd:. 10ng.itud.ixJ.aJly as 
line conductors, serviee d:ropsare not. supported on arxn." 
which S'Ilpporteonduetors of ,7500.20,000 volts",and eon­
ductors on related buek arms,.are not lessth.a.n 4 :feet 
vertically :from such bus tixnbeTs. 

(3) 0·750 V()LTS..A:.'D 750~7500 V()L'l'S:Supply circuits of 
0·7.50 volts and 7SO·7S00volttJ which are owned and 
operated by the srune utility' m~v' be c.a.mCd ,on opposite­
ends of the sn.me Cross:\rm: with. the' neareSt conductors of 
the two classifications '5epllrnted,' a horizOn.tal: dista.nee ()f 
not less than 36 inc.he<J. For reqiliements a,ppliea.ble to 
buclt arm constrUction, climbin:;: space;'and S/!%'\-iee drops 
on combination 'n.rm,.'1,' see Rules'54.4-C2b, 54.7.,A and 
54.8-E respee'tively. " , , 

(4) :MOR.:E TBA.~ '750 VOL'l.'S, DIl"Fltr~"'r Om-.~: Sup. 
ply circuits of'more than 7S0 'Volts and of'dllterent own· 
crship may be em-ried on opposite cnds of tlifSa.mc er088-
arm ',-ith the ncm-est conductors o!'al1rerenti 'ownerships 
separat«r" 8. horizontal clist.Anco ot"not' less th:l.n 36 
inehCl'l.:pro\?ided proper ownershipdesignatioltlS main· 
tairi~ I, ' 

(5) 0·750 VOI.':l.'S, D~"t ~::S'O.pplycireuits 
of 0-750 'Volts and of <lliterent owneX'Shipmay be ea.rried 
on opposite ends of the srunccrossa:rm,' withtbe nearest 
conductors, of' di~ercnt ownel'Ships ,separated. :l. horizon. 
tal distnnce of not less tha.n 30 ,inches. 

(6) ComroN'NlWrRAI. CO~'DtTC'l'OR'~See :Ru1e59.3-E for the 
'locn.tion' of' the common neutrnr eonduetorin' ~o:aunon 
neutral~ 

','" . 
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B. SUPPLY CIRCUITS OF O·7~O VOLTS ~"D COM. 
:Mln\"!CATIO:N CmCUITS 

Supply eil'cuits of 0-300 volts and ClaHs CeommUlLieation 
circuits of dll!erent ownCl":'lhip ma.v be supported on the 
srune crossarm, provided the two· el..a.ssmca.tions of circuits 
are :i.nsblled on. opposite ends of the a.nn md:the nearest 
conduetol"S of the· two clns.siD.eations. 'are sepa.tated. a. hori. 
zontnl dlbtl.nee of not less than 36 inches. W1lere the 
two cl:l.sses of eireuits nre .of 'the same oWnership, the 
horizontal Wstanee maY' be reduced tonot'lCSS: than 30 
incilcs and the supply circuit 'Vol~ may,beQ..750 volts. 
Services direet 'from such a erossarm· are' not permitted to 
cross conductors of the other clAssification supported. Oll 

the sa:.r:ne CX'O.ss:lrm. 

C. SUPPLY CIRCUITS·A,. ..... "D PRIVATE <::Ol~,,!CA' 
TIO);, CIRCUITS (seo Rules 20.5-B and 89) 

(1) 7GOO.20,OOO VOL'l'S, SA)Ot O'mo"lm..~: Supply circuits 
of 7500·20,000 volts and privatecommumcation circuit.l!l 
owned (or leased) and operated. an'dmruntained by the 
srune· organl7.a.tion may be8uPl~rtcd on the same cross­
atnUi as provided in Rule S9.2 • ..u .. 

(2) 750·7500 VOLTS, S.um Om.."JmSl'lJl"; Supply circuits of 
750·7~00 volts and private communication. circuits 
owned (or leasOO.) and opera.ted and ma.intained by tho 
same orga.lili:ation may be suppOrted. on tho saJXl.e eross­
nnns ns provided in Rule S9.2-A2: 

(3) 0.750 VOLTS: Supply cireuits of 0-750,voltsa:o.d private 
commUllieation circuits may be supported ox!.. the same 
crossarms as provided m Rule S9.2-.A.3, or Rule S9.2·A4. 

33.. GltOu.NJ)S- A:ND NEtr.t'ltALS 

33.1 Neutral ConduCtors 

Neutral conductors of supply circuits. other than in distri. 
bution. systems of 5000 volts or less with COlDmon primary 
and seeondary: groundedneutl':1ls, Will be considered 88 

ea.rrying the same voltage as the other .conductOrs of the 
circuit. In.,Ulators ~ to support: neutral conductors 
shall meet the requirements of Rule 55, based on the noW. 
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l'UIl 'Voltage of the elrcnit;but are not required' to have the 
M.Dle' itisuln.ti.ii~ vllluc liS ;m;lllators Ilctu.aJly'used on the 
phase conduCtors. Where n; 'common neutral system :is 
installed, the neutrlll conductor may be considered tiS 

cn.rTylng th~ s:u:ne voltagc lIS iiny of its' related system con­
ductors, compliance' with Speeial practices '~d construe­
tion reqmrement<; beini :ri.ece~ '(see RUle 59). 

33.2 Gro'tUld or Earth as a. Conductor ,,' 

The groundinl; of the ueutrlll or llJlY' other' conductor in 
direct current supply systems or in single phase, or poly­
pha.-.e supply~m.'J is permitted" only for the plll'pOses 
of stnbilization and protection, ru:td'notfor 'IlSC as a. return 
conductor. " " 

33.3 Ground Coxmcctions 

A. EFFECTIVE GRO~"DS 
Supply eqmpment of the fonowing tYPes, when grounded 
to eon!orm to r~uirement.<;, of'tlUSOrder orior MY 
other reasons, shall ~ cffectivelY grounded': 
N'eutrnJ. conductors of low, voltage ,sllPl'ly cir(::ait.'l;:(O.75q 

volt.'>, sec Rule 58.3 .. C1) ; 
Neutrol 'conductor.. of supply' circUits e~~edini 750 
volts; 

:Bond wires; ~ 
Lightnin:; tJ.rl'(!Rters; 
Transformer cll.',;es grounded ltJ:,"aecordanee ,.wltb:':Rulc 
58.3·C3. 

:,,' , ", "., 

B.INDEPE~"DE..\;,T GROm."D CO~~"ECTrONS 

, , .' 
Groundconn~ons :for e<tuipmtnt,~fany,one'of the 'types 
li'>ted in Rule 33.3-A sh.ll.ll not' ,be .,:iJltereonnccted with 
gro1llld connections for equipment of ,l.LnY: other type 
listed thf!rcin,,~c~'l>t: , ' 
IneommoXl. neutral sy:rtems the' neutralconduetors. of 

, , ,0.750 ~olt. SO:P'p1Y,. circuits ,o.ndof "so:pplY, ~ir.cuits. of 
150~OOO- volts mAY be i.n.tCreo:nIteeted.~alid . grounded- ill 
ateordanee'with:'theprovisiollSo:f,Rtzle:59 ;:@d',," 

A ground connection for & set of: lightning arresters may 
, be mtcrconneeted with : ':,', , : . 

A' grolllld, eonneetion for the neutral: -eondu<:tor of the 
circuit proteeted by the set 'of lightning a:rresters. 
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The eablc sheath or body of the cable pothead where 
'the cable eonductol'S are cOmleeted to the eiiicuit pro.­
tected by the set of . lightning , arresters, 

Xetallic conduit ene10smg cOnductors of the circuit 
protected by the set of lightning arresters, 

Transformer eases grounded inaceordance With B;ole 
58.s.:C3 where the transformers are connected to the 
circuit protected by the set of lightning nl'l'eb1.ers, and 

The gronnd eonnootiOn of another set -ot lightxUng 
arresters. provided the circuits, protected. are',of the 
same. voltage classifieation.. . 

Where more than two sets of .llghtnlngarresters.on sup­
ply eireuits of the same voltage, cl.assifiea.tion .!U'e installed 
on a pole or structure, lIlld their grQUlld,.termjX!als are 
intereonnected llt the top of 'the S'1'onnd connections, two 
complete and effective grQ'C.lld· connectionS will: JX,:con­
sidered Sllfficient for the P'lll"POses :0£ this ,l'U1e.~: Connec­
tion to an effectively grounded cable sheath oreonduit of 
n circuit proteeted by the lightningarret.1;ers will be eon­
sidered as one of these two effective ground,connections. 

34. FORl!:IGN ATTACRMEN'rS 
, , 

Nothing in these rules shnll be construed as permitting the 
'UXl~uthorized attachment, to supply or eommu:Olcation poles, 
of radio llll:tennas, ropes, signs, a.nd anysuehequipment for­
eign to the purposes of overhead eleetrlc line construction. 

36. TREE TRIMMING 

'Where overhead wireR pnss through trees, 'So.£etY a.nd reJia.. 
bility/of ,service dt"Illtll1d· that a reaSonable' amount -of tree 
trimining be done in order th.atthe' 'W'irtsmay clear 
bran.eh~ and foliage. . , '", 

Trees· so located that they can· fall into, a crossint;'.' ': Bpa.n or 
into any span that could communicate· ,the: trouble to a 
crossing,span sh.nll be removed wherever pra.eticable. 

36. POLE, OI.'£ARANCES FROM' RA'lT,ROAD nACD 

Poles or other supporting struetares: 'Whieh are set in pro,.­
imity to railrOlld traeks shall be so- loeated that the clear­
anoo r«luiremcnts of Genernl Order' 26-0 are!net. The 
clearaliee·· reqllirements of General: Order 26-01 appucable 
to pol~ line eon.m-uetion, are contained in Appenclix E. 
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~. MINIMUM CLEAltA:NOES OF WIRES ABOVE RA,IL.. 
ROADS, 1".EOnO'UGBFAltES, B"OlIJ)ING8~ ETC. 

Clenranecs betw~n overhend conductors, guys, messengers 
or trolley spnn wires nnd tops of :ralls,. surfaces of· thor. 
oagh:fares or other generally accessible DJ.'t1lS neross,.along 
or above whieh tilly of thc formerp4ss; also the clearances 
between. conductors, guyx, messengers or trolley span. wires 
and buildings,polel-l, structures, or other objects, shall. not 
be les.'l than those :set forth in Tal)le 1, at a. tempera.ttIre 
of GO° F and n.O' wind. 

The clearances specified in Table I, Case 1, 8hAll in no ~ be 
reduced more tha:o. 5% below the tabular val:(le8 beea.use of 
temperature and loading as specified in Rale 43.. The 
clearll.llces specified in Table I, C.nses2 to 9 inclusive, shall 
in no ease be reduced more thtn .10% Wow the tabu1M' 
R~:~~use of temperatme a.nd lo~ as ~e<l in 

Whcrc IIIlpply condllctom are II\lppol"tA:d by lJ'OBpension insu­
latoI'3 at crossings over railroads which. transport 'freight 
ears, the initinl clearances shall ~ 8T1iJj,cient to pl'eVeXlt 
reduction to clearanccs leNi t1um 95% of the clearances 
speciAed. in Table 1, Case 1, through the bren1cing of a Con­
ductOr in either of the tLd30ininz IfPMlS. 

Where conductors, dead cn~, nnd metal. pins. are concerned 
in a.ny clea.rance speci£.ed in these rules, nil clearances of 
less tban 5 inehes !Wall be applieable ~om surf.lu!eof con­
duet;ors (not iucluding tie wlrffi), dead ends, and metal pins, 
except de:u-ances between surfaee of erossarm a.nd eon­
ductors 8UpportOO on pinH and immla.tors (referred· to in 
Table 1, Case ~) in which ease the m.inim'lml clearance 
speemed 8h.1n apply between eentl.!r line of eonductQr and 
sur£o.ce of erO~ or other line struetu:re on whicll the 
conductor SA Supported. 

All elelU'ances ofS- inChes or more shall be applieable from the 
center lines of eonductors concerned. 
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The clearance between any overhead line eonductor or wire 
and any other conductor or wire over which the former 
CX'O&'IC!!I, the vel'tiMl clearance between wires on <lli!erent 
erossarms on the sa.me pole, the horizontal clearance between 
wires of the same voltage elas.'wlen.tion on the same eros..qarm 
and the clearances of line wire. .. from vertieal or lateral eon­
ductors or guy wires of the same we or of conilicting lines 
sluill not be less than the vDlues given in Ta.ble2, at ,a, 

temperature of 60° ,F. and no wind, except that conductors 
may be delld-ended at the crossarm or have redueed. clear­
.:meCR at point"! of transposition, and :mall not be held in 
violation of Table 2, Ca.,~ $..15, inclu.orlve. 

The clearanees of Table 2 shall in no case be reduced more 
than 10 per cent bee&use of temperature and loading, as 
specified in Rule 43 or clliIerenee in size or design of 'the 
suppo~ pins, hardware or insulators. 

Where conduetol'N, dead ends :md metal pins are coneernedin' 
lUlY clen.ra:tlee speemed in these rules, all clelll'anees of lesS 
than 5 inches Nhall be applicable between the ~o! 
conductors (not including tie wlres), dea.d ends, or metal 
pln.'I, and other conduetors, dead ends, metal pins, or other 
objects to which the clearances are applieable. 

All clearances of 5 inches or more shnll be applicable from the 
center lines of conductors Mncerned. 
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SECTION. IV<. ·· .. ··:·'<: .. ;;;~;:0:.:: '''':'', 

STRENG'rH REQUIREMENTS FOR ALl. C~ASSE$ OF L.INES 

'40. GENERAL 

The ,following rules. (lover moohanieal' stren~' requirements 
tor each class of line(sce Rule 20,S), either alone or involved 
in croli8ings, conflicts or joint use o!.' poles. The rules of 
thl8seetion. are supplclIlcntedin many:i:.n.'ltanCC8 by provi. 
mons in other sootiona. ,;,>: 

',' 

. it. CLASSIFICATION' OF omCtTlTS, ANDG:R.ADES OF 
OO.NSTRtrCTION " ' 

For the :purpose of rooognizing relative' ha:w-d. .. , line'! are 
scg"l'egated into clAsses whiCh· ArC' deilned' 'in. Rule 20.5. 
These classes of lines and the l'e1ation of·1l:nes.to.: each other 
And to objects over which. they are colllrtructcd:. :deterzniue 
the grade of constrti.ction. , :. / 

42. GRADES OF CONSr.R'O'C'l'ION 

For all cll,l.~e8 of lines, the relative,07:d,er,of g:t'.o.des:is,.~'A," 
"13," "CH and "F," grade "A". bein~ the' highest. 

Supply And communication lines, where,not.iuvolved 1:0. cross­
ings, contlict'l or on poles jointly used,.ah.all;be constructed 
and maintai:o.ed so as to coD.fonn. mthgrades of Construe. 
tion :o.ot less than AS follows: " " ,: .. :,' .. ,,:, 

ClAMs H supply---------~ ____ :...~~ __ Grade B 
Claas L Bupply---------_:...;;.:.._;..;,;,;;. __ Grado C 
Class C communica.tion ---.:.:..:.;::..-• .: ... {lrBde F 

Supply And communication &~':-~.h~e m;ol~Cd .iD. crossings, 
comucts or on poles jointly ~sba.U.oe;eo~eted: and 
maintained so as to conform. with grades of construction 
not less than as speci£ed in Table 3. 
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G...s .. otConolruotJOft 

11_ •••••••••••••••••••••• Major CJ- C uhwl'-••••••••••••• : •• ~; •••• :~ ... :~ .... 
li or J. ................... _ ~or .... 1.....,.. (~ .lovItia or 0Il00r _ .. pcI'WW •• ~ . lIPCIIIiapoal7l._ ...... _ •• _. __ • ___ . 
H orIo ................. _. MiDor""lwayo (.\~0IIbr) •••••• -.. -.- •• -••• __ • 
H...._. __ ._ ......... \ lJlld«lIIl CIOII6I .... _1"OqIIind '" bit Cft4o,MA" <-;01. 

I OIIPO,," ooblM ... t..t .. ~8od i" R.lI.~:-.II) •• ---- -' •• 
1... __ ................ _ . U""-a.llOODC1l~Ml.roqlllNl1\11 beQ...:s.vA" or"B" •• 
lluwb' aabl. "",,\40<1 II , . . 
~MI¢lII n.u.~7,11 ••• ~i Uad.,.lIIlooodllloal._. ___ ~_ .. ;. 

MaiorC_C_ .......... C_I1 ai"""'-........................... __ ...... . Ml.-CUC ......... _._ ·CMUoiNlii'-••• _ •••• _ .... _____ _ 
C .......................... Ma,jor".)l~ '.\-01100.1)') ••• _ ............ _ .. _ 
C ......... _._ ............ C_IoIIiNul,-oC_'\lIt.II1600'0I'-.. __ ••• n. , 
C •••••• _.................. !4oilll'iy ...w.v.aWd II opooiAod 18 ltw.~7,11 •• __ •.••.••• 
C .......................... tI~ "!l oolMll_1iOK roqwred \II be Cinde "A." "ll." 

I or C' - ... - .... - .. ----.----------.-

42.1 TWo. or More ConcIitiom 

Where two or more conditions nifeetio.g. the. grade of 
construction exist, .the grade of. COIl.';tia.Ctlon used ~ be 
the highest required under llD.,V of the. conditio.ns. 

42.2 Line Crossing Two. or More Lines 

'Where a line crosses in one span over two or 'more other 
line~ the grade of con:.'truction s1uill. be not· less' thAn 
would be required if· either of the lower lin~ croSsed the 
other. ! ":' 

42.3 Line CrOsslng Involved Lines 

Where one line crosses over .tUlother llD.e. whicli' il:I., turn is 
, involved.m:l. seeond. crossing :in the, S!1m~ .span, the grade 
of construction for the highest line 8hallbe'not less than 
that required .for the ne:\."t lower 1lD.e. . 

403. TEMPERATtT.RE AND LOADING 

The following conditions of temperature zindloadini shill be 
used for the purposes of these rules in determining the 
strength required of poles, towers, structures, n.nd. an part .. 
thereof :w.d in determining thc. strellgth and clearances of 
conductors. More. str:i:ogent . conditio:l.~, may be' .UscO., if 
desired, in the design of -lines. .The. uSc: of. modmCd. eondi­
tions or modifted londing district liDllts' may be' authorized. 
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by the Railroad Coxnm.iss:ion upon application and presenta­
tion of data from United. States weather records or other 
adeq'Qa.te and authenticated meteor(llogienl data. which in 
the Commission '8 opinion justifies sueh clla.:ilge.: ' '. 

43.1 Eea.vy Loadillg 

Heavy loading :Jwll apply in all pal't.\! of the State of Cllli~ 
!ornia where the eleva.tion exceed!. 3000 feet a.bove 00a. 
level (8« Appen<lli: A ror map indie:l.tiIJ,g the a.ppro;:ci.. 
mate location of the heavy loadil:lg CUstriet..) 'l'hls, load;. 
ing sh.all be tnken as the resulta.nt stress due tOWlnd;. ice 
ruld de:l.d. weight under ,the following conditions: ' 

A. WD."D 
A horixont:ll wind pressure of 6 ponds per square foot of 
projected area. on cylindrical surfaceS, 3lldlO pounds per 
8q'1lB.re foot on flat sur:faees shall be: ~a.'>Swned;" Where 
latticed structures are UJied, the n.etaal e:tpOsed. area of 
one lD.ternl face shnll be :increased by SO%toaIlow for 
pressure on the opposite face, provided th.is eomimtation 
does not indicate a. greater pres.~e tbn.n. would occur on 
a solid :.'tructure, of the 'snme outside dimensio~ :::onder 
which conditions the latter shall be taken. 

B. ICE 
Arndial thickness of one-hal! inch of· ice, . we.ighi:ng 57 
pounds per cubic foot, on all conductors shIill· be assumed 
in computing vertical and wind loadingH":, ~ .' ,.',' 

C. TEMPERATURE 
Temperature shiill be considered to be oop at'thetime of 
msxim:am. loading. The normal temper:l.tnre .' for eom~ 
puting ereetion'eonditions is 600 F:' '~um tempera­
ture shall ooa.,,"U:tlled as 1300 F 'In'<::Qmputiilg sag 1lllder 
thi .. condition. ", :'::: ... "-_'.'.:::.:::.::.. •.. ::.~;: .. ' 

43.2 Light Lo:l.d.i:Ilg 

Light loading shnllnppIy in n.ll parUi o:!theState of Ca.li~ 
fornia where 'the elevntion n.oove sea. 1<-~veni3000 -feet or 
les.\, (See Appendix A for m:lP:) Tlris'loa.diriisblill be 
taken as :the rcsultant of wmdpre8S'tU'c a:o.d: 'd~~ 'weight 
mder the fonowing conditions! . ".' 
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where lon~tudinal loads lU'G bnlnnccd or 'where there 
arc- chane~ in gxonde of eonstruetion(seeRules 47.3, 
47;4 nnd47.5). . ',',':': 

Coad~ IIl'llM IIIId --s ........ r-
I.!lCII (o!bor lolwI \II w~ ............ . 

IJiIII ........... __ ........... _ ...... _ ......... . 
PftlaliM baId. ........ _ ........ _. ___ • 
Li1lll1_1aIoN (=:s ..... _ ... -
0u-"1~1on( : . 

I n_JoekiAI ...... _ •• _ ...... _ •• ___ _ 
NoNft""'IoIold"" __ •••• _ .............. . 
~.x .. '" 1ft hth! lC*lIDI1'Ift1dWM1.t. 
.ow.; ill h"h~ ~D("I"-I diIII)qta._... ' 
M ...... uot_wino.. ... _ ...... 
Wood poIoo ..... _ ............... _._ 
~·or Wbo&lar·_11IOl4o. "'-"' 
_M<l~l"""'ol~, "*'---. __ ... _._ ....... -----.- . P_&ioIIo __ upUft_. __ ...... .. 

70Q.J11dAUO' ......... le
' ... . 

R.otlllooool.l_~ .... _ ..... . er-(wood) __ •• _._ •• 

,44.2Repl:l.cement ' 

:I 
2 
2 
:I , 
3 
2 
:: , .. 

l~' 
1~ 
:I 
3 
2 

:I 
2 
l 
:: 
:I 
3 
:I .' 
I~ 
:I 
:: 

1~ 
l~ 
:I 
a 
:I 

1 
1 
:I 
;I 

:: ....... ~~ .... 
:I 
1 

_ ................... . ................. _ ..... "' ...... 
·· .. · .. ··i .. ·· .... · 

'-'( r-'-',h't',-. \ r'" ",",''': J • 

_ ........... " ......... " __ "-_, ,~J .. '", 

Lines or p3rt.<; thereof shn.ll be repln.ccd 'or' re~orced 
before saietY'- factOrs havebe'en reduced (due to' deteri. 
oration or ehangesln' con.<;trUction arrarigement'or other 
conditions su.bsequent to m:itnllation} ixi.' Gl-3.deg "A" 
and '''B''coristru<ition to leSs th:Us. 'two-tlrirdsof'the con­
stro.ction . sa!cty fllcto~ specitied i%i. Rulo' 44.l' and in 
Grlld~K "C" and "F" conf'ltr1letionto' less than one-half 
of the construction safety fa.cto~. specifledin Rulo 44.1. 
PolC!l in Gradc "P" constrnction ShtiJ.l:nlso conform to 
the r(\(J,uiremcnts of Ru1e81.3~A. ' 

In -no ea'iesha,ll the applicntion or this rUle to Grades ".At" 
"B" or "C" eonstruction or to gtlV'8 in Grade' <OF" con­
struction be held t.o permit .the.:use of: b.1:ruerues Ol":.any 
member of any struetu't'e with n. wety .factor leSH than 
unity. 
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46. T.R.ANSVE:RSE STB.ENGnt REQ1JlREMEN'1'S ' 

In computing the tra.n.wersc strenith' requirements, of all 
parts of structures and in calculating allowable stresses 
nnd allowable minim:o:m sags for cOllduct¢15 tinder the 
t<lmp~rature and loading conditions spt'Cffied ixi.Rule 43, 
safety £actors at leMt equaf to tholleof' 'Table 4, shall be 
used. In heaVy loading areas, .for sUpporting structures 
carrylng more thnn 10 wires (not me!udlng ,cables and 
supporting mCAAcngers) where the pin l'Ipacmg'does not 
exceed l5: mellos; ,the ,1'r.Ul.'lVerse :wlnd", 1* 'shal! be: eal­
culated on two thirds of the total nu:mbcr ,of SUe4 wires 
with a minimum of ten. In CM<.'S \vhcl"c; duo to change of 
direction in eonductol"S.an' Unba.mnecd side' stress is 
imposed on the supporting structtu'e, a. transverse load 
shall be as ... uincd equal to the resultM.t of an conductor 
tensioll.'i under the aH.'1UIn cd londlng,' eonditions;; ': ' ' ,:: ~'~ ~ 

Where it is impossible to obtain,the required' ~erse 
strength except by the llse 'of side ,:rO.~ 'or sPeei8J. struc­
ta.res lUld it is physically ixnpoS8ible'toin.~ll: them at 
the location or the transversely; ,weak ': $UP.PO~7 ,:the 
strenzth, may be supplied by side gu"villg the line at eaeh 
side of; nnd n.s neal:' as prncticable to~ sneh weak support 
with 11. distanee not in excess 01'$00 £eet' betWeen the 
811pportH lK> guyed; provided' that ' the' section of line 
between thetran.wel'liCly litrong stru.ettu'cs' is weak in 
regard to tra.n.~erse loads only;' tluI.t it' is in' 8. straight 
line and that the strength'oftheside'guyed 'supports 
is caleulated on the tranSverSe loadlllg"'of the entire 
section of line bet'ween them. 

'.',', 

In computing ,re:..'tic:ll strength. reqmrementSthe londs upon 
poles. towers, !o1llldation ... ,<:ro~~ ,pins,' iDHrllniors and 
conductor :fastcnings sball be their own' weighi' plus the 
superimposed weight' which they suppOrt, including that 
of 'Wires and'cables under the loarung eonditionsof :Rule 
43 plus that which may be added 'by' d:i:JIerenee in eleva .. 
tion of 8UPPOrt.'I. The r~sultant of vertical and transverse 
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l~ on :eondue'ton 'Hhall':'be'1l...ed 'indetenilining the 
allowable and working tensions or.sags lnACcordance with 
Rulc~. ',. . ',' ," ' :, 

In. !J.(lditlou to the,above a vertical load. O£200,poUllds at the 
outer pin position shAll be irle1uded in coxnPUtUlg ,the vcr· 
tical loU:d.~ on All erossarms. .' .' 

.All members of struetu:res shall be ~o~cted.to',..;ntbst:l.nd 
verlicalload..;,,'asspeci£.ed nbove, With safety fuetors at least 
equal to those specified in'Rule 44~ , . 

41. LONGITO'DINAL STRENGTH' REQl1IREMEN'l'S 

In computUlg the longitudinal stren~ requixements.ofstrue. 
" tures, or an.,v pnrtS thereof, the pull of the conductorS shall 

be considered as that due to the m.a."tim'llJ:ri wor1c:Ulgten.s:ton 
in them llllder the loading conditionsspeeified in. ,Rule 43. 

47.1 Reduction :in Stress 

Stresses in b'Upporting struetures:duc'.to:!ongitudlnalload 
may be reduced. by increa.sing the conductor. sags, pro-­
vided, the prescribed, conductor clearances of Se<ltion m 
are maintained. . ' 

41~TJ~ of Guys. a.nd l3rtl.ees 

The 10ngitudmDl., strength. requireIllents .for poles,. towers 
and other sUpporting b"tructo.ressball be 'met' dther by 
the structure nlone or with the ,aid of' guys. , or. braees. 
D.:£1eetiou shAll be ,limited by guYs or braces ,where web. 
8trIlctures alone, Illthough provicling the ~ent."th 'and 
sa.£ety factors requiri.!dy would .deflect S1lil3.Ciently under 
the prcscribed loo.dings to reduce clearances, below the 
required vahies. " , 

Poles, towers or structures with ,longitudinal, .loads· not 
normAlly balanced (llS a.t dead endS or anileSgreatei than 

, 'can be treated a.sin R'01e 45) shAll be of sufficient strength, 
or shall be gUyed or braced, towitlu.'tll.lld the .total,"QD.bal. 
anced lond with ~cty fa.etl)rs at least. eqllJJl"to' .those 
spcemed Ul Rule 44. ' ' . 
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47.4 

47.4 Change m Gtade of Construction 

'Where sections ofhi~hcr grade con.¢l:"nctIon ue:ioeated 
in lines of lower grade construction the !ongltudin8J. load. 
on each end support' of such sectionS at the level involved 
sholl be Ween os c.D. 1lD.bnlaneed.load in the' dil-eetion of the 
higher grade section:equnJ. "to the:1:otal: p:all,of:'all',coll., 
duetors in that direction. For spans not, exc~ 500 
.feet in length, where the p'oll ill the' direction of the 
higher grade seetiolle.'tceOOs 30,000 Ibs.,the lon.d.iug 
r~uirem.ents may be modified to consider 30~0001bs.plus 
one-fourth th~ exce.'iS above 30,000 lbs., to a. lnaxi.m:am.:Qf 
50,000 Ibs. The eon.muction of the end supports (includ· 
ing poles, strudures; towers, erossn.rms, pms, il:Isol.:ltors, 
conductor fastenings and guys) of such sC-etlo%l.'J'Sb.all be 
such ns to withstand at all times thc'load specified with a 
AAfety factor at len....t cqunl 'to unity. 

In lieu or meeting the rcquircmcntx of tbi.'\ rule on single 
poles or struetures at ends of hi~her grade sect:iOllS, ''the' 
longitudinal load may be dU-tributed. over two poles or 
structures pro\-idcd that the two poles or' st::ructures 8l.'e 
suitably side guyed or are in,a straight line,.with.the dil:ee-, 
tion of the lon~tudinalload of the higher gradeseetio:c;, 
and that the two- poles Or struetu%es comply,' with ',:the , 
r~uirexnellts for the higher ~ade ~,to..'t:r.8:QsVe1:se 
,stren~ and eOnd1.1ctors between the two"l:>Oles:'eomply 
with the requirement", for the higher grade. " . , ",' 

47.5 End Supports ill Gra.des "A" or 1'B"C~etion ," 

, 'In. Grad~ II A" or ., B " eon...truction the 'lon~ttid.Ulal ilOad 
, on each end support of eroRSings, eonlliets or. ,joint :u:se;. 

wh~re loen.ted in lines of the srune grade of construction, 
shall be taken as the unbalanced 'load equal; to the', ten­
sion of one-third of the total number of conductors (not 
including <>"erhcad ground wires), such one-thlrd'of the 
conductors being S(), selected. 8S to ptodueethe' maximum 
stress in the lIUpp<>rts. If the application of 'the above 
re.<ralts in. the frn«::tional part of, a. ,conductor,' t.'he 'nearest 
whole number of eonduc:tol:'S sbaUbe 'uSed. The con­
struction of the support'l (including, poles, strUctures,. 
towers, eros.'I.3l"Dl.'l, pins, hlsulators, conductor ~ 
pnd guys) shall be sueh M to with.'Itand at all times the 



load s~ed. with a. satety£aCtorat !ellSt equal·tO 'lriUty. 
E:tcluded .. from. the rcqu.irements of th.is rule" ,where 

. Grade "B': ,eo~rtruetion l.'l required, are ClMs L lines 

.~ mlnor railways. lUldconduetor, £o.at.enmgs of 
C1a.ssC circuits. ~; major ra.ilwa~. _ 

48, . ULTIMATE ST'.RENGT.E OF MATERIALS" 
- . , 

.VA1u~used for the ultimate stre~ ¢(materlrus, 'in eon­
nection ,with the safetYf'aetors speci£ed)n~llle 44: ,shall be 
not more than, as follows: . , 

48'J.-Wood 

. Valu~used for modUll of ,rupture fo; wood in '~nd:ing, 
in conjunction with the wety fa.etors giveldn'Rule 44, 
.!!hall.not exceed those shown in Table '5., ' 

c.dAr • .....t.nlMCI... •••••••• _................ ,,'roG n..l"IPoct. ta; 
~k.a-............................... II,3OOIbll.lI"I'oct,iA. 
Deotclu tr, M ~ •• __ .................... . .s,.-oo Cbo. per.q, iA, . 
J'bo, "'1U~0I'Nd.1a.l ............ __ ............ 4,'100 l'-.lIOtlQ ..... 
~,..uow.I\fIftoo. __ •• _............ a,3OO lboo DOrIQ. iD.. 
~ _tboooI ,..u.,.., DOt do_................. 6,IlOO lbo. pot oct,lII, 
Redwood, ~._ .......... __ ...... __ .... o\SOO Ibo, !MIII/.ll!. 
~~~ ......... _. __ •••• :I,'OOOlbo.poroct.iA" 

418.2 Struct'a1'a.1 Steel 

. Steel structures, steel structural melll~rs and. their eon­
neetion.,,>, shAll be designed ,.md constructed so that the 
strucrues and. pn.rt:~ there¢! will not fail or be seriously 
distorted. at :my load. le..<;.'1 than the ma.."ti.mumworki:a.g 
lo8.d:s (dcveIoped1lJlder the construction. arrangement with 
loodili~ lUI speci£ied in :Rule 43) multiplied by the safety 
factors specmed in Rule 44. ' ,. -
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Strength Rerlllirem.ents, 

',.:'I'hc, safety iAet.om spcemed inRtllo 44nhaIl be a.pplied as 
follo'l'l."S to structural ateel: ' 
Tension and Bendin~: The yield POint, 3:3,000 poundrl 
per Hq:4re inch, Mail be divided by the so.£ety iaetor 
todctcr:n:rU1e the mn.."Cimum AlIowa.ble'worlciJii stress:' 

Compress.io%lr: The .ll:lAXimWllallowable. ~()rk:ing /Rtress 
shall b~ calculated by thc following forxnuln.: ' 

, .. 1 r (YP-12'OOO~l] SII'IU=_ YF- . 
fd 200" ,r 

Where S~:: :ma..'timum a.llowahlewor.k:izlg stress, Ibs 
per sq in. 

f. == safety .factor specitied ,m. Rule 44 

yP == yield point of the Steel" 33,000 Ibs 
per sq .in.. 

Z::: UllS'llpported length of, .member~ inches 
r :: radius, of gyration, of· member" in~es 

Shc.a.r: The ultimate ttnsile strength,'60,OOO pounds pet' 
sqUlU"e inch, sha.lI 'be multipIiM by ·2/:r and diVided by 
the safety !aetor specified in Rule 44 'W de~rn:rine the 
lIU1."timtun allowable working me&!. 

Where the fig"Q%'eS given lU'e used, strnct:ural: steel shalt 
conform to Standard, Specifications ,.A7 -39", of, American 
Soeiety for TeSting ltaterin.ls £01' carbOn steel' of Strae

a 

turnl quality. Other values may be 'll..'ltd: for steel of 
other strength provided the yield point and" ultimate 
te:n.ruestrength are determined by test. 

' '. 
48.3 ltein!oreed Collcrete 

Values used for ultima.te strengths of reinforced concrete, 
:in conjunction with safety factors given in RttIc 44, Rh4ll 
not exceed the tolIowlzlg! 
Reinforcing ~, '~nsile or comPret&ve strength.~pounds 
per square inch_~ __ --------------:' ______ ';' __ ';;_55,OOO 

Ccmp;-CssifJC 
Concrete, 1:2:4 mixture__ Age Strength 

7 days____ 900 Ibs per sq in. 
SO days ____ 2,400 Ibs per sq in. 
90 days--__ 3,lOO Ibs per sq in.. 

C m08. ____ 4,400 Ibs per sq in. 
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If reW!orecd' eonerete i .. d'cmgned'£or higher strength 
"ruues which nrc proven by t~t, such "nlu~ may be 
'Oiled in lieu or the figulo(!ll gi"'etL " 

48.4 Conductors, SP:l.ll Wires. ()Uj"S ,a.nd :Messengors 

Values used for-ultimate strengths of wires andenbl~ shall 
not e:teeed th08e g1:ven' in .Ap~d.iX B'.~ The ultima.te 
strength." glyC.ll in Tnbles 17 to 24 of .appenilix B, except 
for mcdlum-hard-drawn copper, are based on the xo.imm.um 
ultimate streIlgths given in the standard spWficatiOD.'J of 
the American Society for', Testing )I4terials. The ulti­
mAte strengths given in .A.ppendi:t B for medium-hard­
drnwi1 e0l'~r 4l'e bll.'Ied on the standard s:peemea.tions of 
the.AST~ and provide an. allowance' above the mi:o.imum 
values of one-<l,uarter of the range between minlmum and 
ma."tim'llJllvalu~ For usei of types of wires and enbles of 
other material'! not included in Appcndi't B, values for 
ultimate strengths similarly, derived .from ,specifications 
of the ASTM shall be used except thAt, if sucil:speci£ca­
tioIl..'I .e.re nonexistent, maker '8 speciiiea.tiona may be '1lSOO. 
proYided that test~ have, been. made, which Kh.nll justi!y 
the maJcer's rating for ultimate streDgth. 

48.5 Tower or Pole Fo'tmd:l;tions a.ndFootmgs 
. , " . ' 

In ealcu.La.ting the reo-istanee of foundAtions or footings of 
towers, pok>s and pole line structures.to .uplift.'!, the 
weight of concrete shall. be ,ta.kexL .as not mOr(l th.rm 145 
poUllds per cubic foot and the weight of earth (caleulated 
30 degrees £rom the vertiealfSliiU ::be ~1.1ten: M:not:more 
tha:n90' pounds per cubic foot.' The resistance- of ,soil to 
the'depression of foundn:tio133 or footin~ shnll be ealcu~ 
lated £rom the best 8.vail3.ble data on the soil in qUCl'ltion. 
rn: lieu of ealeuln;tion,the ,strength'of'foundations or 
footings a.gainst uplift or depression may ~ determined 
by- tests under the soil conditions obtaining. 
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49. DETAIT..ED STItENGTX ltEQtTIR.El\mNTS'·· 

49.1 Poles, Towers n.nd Other Structures 

.A.. STREXGTH 

51. 

Wood poles shall be of sound timber, free from defects 
which would materially red'lleethcir strength or d'tll'l>.­
bility and they shall have sufficient strengtb..to withRta.nd, 
with safety :i'aetors not 1<!SS than. tho~speeified in Rule 
44, the mA.'timum stresses to which .they' aJ~e subjeet«l 
under the lo.adin.g condition." speci£ed in Rule 43. The 
modulus of ruptur<! used in cruculation. of. safety fa.ctors 
shall be not greater than the val'llcgivcn in Rule 48.l. 

Steel and ~inforced concrete poles, together with their 
foundation.'!, sha.ll be of such material and dimensions 
as to withstand, with safety factors not' less tban those 
specified 'in Rule 44, the xna....omum lltreAAcS to which they 
are subjected under the landing conditio1lB specified in 
Rule 43. The :fiber stress "alues used in cnleulatil)D. of 
sa!ety betors shan be as ~ified m: RUles 4S.Z and 48.S. 

Certnin poles are subject to ~ecUi.l stresses due to angles 
in the line, dead.ending of conductors or other attach­
ments, which stresses must b~:included' in eomp'tl:ting 
the loading a.nd safety factor.' Poles' Sllbjeet to these 
special stresses sometimes require the use of. guys, in 
which casc the p¢lo below thep¢int of guy n.ita.ehment 
shall be consideroo. merely tIS a. strut, the guy tn.k:ing all 
lateral stresses. In such ea.ses the pole strength require­
ment shall applya.t the point'o£'gtl"v attachm~nt rather 
thon at the ground line. 

Spliced or stub reiniorcOO poles or pole. top extensions, 
including the atta.ehment (joint) o.t the clliIerent mem~ 
bern illT91re~ shall meet :ill of the vertical, transverse 

and longitudinal strength reqmrements c! th~s~ rules 
8.B if 8. whole pole 'Were IDled. Spliced orl'lt'1lb reinforced. 
poles or· pole top exteXl.5ioD.8 shall not· be used where 

Grado "~ constl'Uetion is rc'ln.U-ed.: in SUPPOrts of cross.. 
.ingsor <:oxUlictl'l, or where Grade "]3" COIUltr'aCtiOD is 
required for Class C lines crossing the main lines ot 
major r&.llwayB. 
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Strength. RrfJ7.tirC"M!1'I.t,~ 49.1-B 

The minimum top eireumicrence.o£wood,-poles,.shal)..),lo 
not less than the '£ollo,\~g: '. ' " '" ... 4 ". 

'" ,.,'.', ','" I'NJMIf 

Grnde ".A" helWY lolldin~ diHtrict.. _________ .:. .. _2:! 
Grade "A.' ~ light loo.ding di'ltriet_..:.._..:..~ __ .:"':' __ .. 19 
Grade" B'!- hoo.vy and light loo.ding ,di.<rt.riets~_19 
Grnde .. C" heAVY and light 'lond:illg,:urbau ' dis-

tricts ____ .. __ ... ______ ~ ___ ~ ___ ... __ .;._·~ __ ;~_ ... 19 

Grade "C"ei.rcuits of 750·7500 'Volts,.hea"Vy.load. 
mg, ro.ral,distriets' - ______ ..;_..;_~ ___ ..:.. ... _____ 19 

Grade" C'" supPl..v circuits of 0·750· 'VOlts and, com· 
mun.iea.tion, circuits, heavy load.U:lg ,rural. di<;-

Grade ., C,' ' •. light loading, rlll'al ,dlStr-lets.. _____ -l6 
GrOOe ,. F ,. cable or' lllorethan 4 single ,wires or S 

conductors duplexed or p.:Urcd,.hea.vy ,loading 
di.."ii'trlC'tR. - .. ------.. __________________ ~ __ .. ""'_~ __ 15 

Gl."lldo H,F" eabolo or ,more thAn G,singlo wil:es .. or 
12 eonductoX'8duplex~ or pn.ir~,Ji:;htlond.i.ng 
di~triets __ ... ~ _________ .. ____ ·~_~_ .. _~ ___ .'_~ ___ lS 

Grade" F" not more than 4 Ringle We8 or, 8 eon­
ductol.'!> duplexed or I)a.ir<.'d, heavy loading diK-. ." '," trle"ts ________ ~ _____ .. · __ ..... _______ .... __ .... __ "' ___ 12 

Grnde"l''' not more than G single wires or lZ eon. 
ducton.: duplexed or ~, .'.light. londing di ... • 
triets' --~ _________ :. ______ .~~ _____ ~~~ _______ 12 

~on:.-Pole\llhfJ,v1ng n ~ line-circum!~~ee otl_than 12 
inehetl Ilff not WI! to climb unlt'U IlUllported by ~ pllce poleN, 
etc. ' ' . 

• Su",,111 P0l#18' in G1'Ilde "13'" contitMiCtlonin l"01'ft.l; ~ht'loadtng 
dlJrtricbl ma.,v have a top cil'cul:Il!erl!'Xl~,ll!Sll··than Jj; il1eheta but 
not]eM thp,n 160 ineh8. 

• CommultOcDtio,. PO~8 in Grade un" cOU;;tructIou ~t ~ 
over lllIljorl'll1l'l'Oa.dA ml1Y hll,\,l!topcl.~~ ,1_ than 19 
ineh~ bllt not'leu tba.n the follo'WiDg,.provided web l)Olflt m~ 
the ~O\t1onll ot the Amerlenn Stllndarda .AM<lclation, O:S.2-
1':)41, 0:5. .... 1941 01' O:;.6-1941,lIJld' Il~ butt ~tl!d if of 'W'Ntern 
r«l ~ or a~ !ull-lel1l:th preuure troA~, it ot I>o\ll:laa fir 
OJ:' lIIOuthern yellow pinl!': 

Yum~of' ' 
OO~If 
~PPQrl~ 

10 or 1_ 
ll·!l() 
21·40 
~ore thII.I140 

I .•. ,. 
J! tn,,,,,,,,, J)Ole top cWctnr.f~ 

" , (iftC~J.'· 
Oeo.t<V ~f1 . . ' UuAt~ 

, U;' , l!) 

17' 
1':' 
19 
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49.1-C Strength Rf:qui1'C'mtmts ' 

C. SETTIXG OF WOOD POLES 
The depths of pole setting given in Ta.ble6 arc a.pplicable 
to wood pol~ set in finn soil or in solidrOek. 'Where the 
soil js not Srm, deeper settings or s~ methOds of: pole 
setting should be resorted to. Where 'lmguyed poles 
nre set subject to heavy strain, or at corners or curves, 
a greater depth should be used.' Guyed poles lXUly be 
set not more thlln one ;foot less than . the . depths speemed 
in Table G· provided the gll"VS do not 8.SSUDl.C- any . normal 
working load 'Ollder conditions of no- wind and tho 
resulting depth. .. of setting are not. less.thD.n 3 feet. 

For comm:llxUca.tion 1in~, Rawed poles of' a. cross section 
of 36 squareinehes or 1~ may be set to a. 'depth of 6 
inches Ie'&'> than the speciiientions!W.own. in the following 
table. 

TQtaZ l#m!lfl. Qf poll! 
(fen) 

TA8LE 5 

Pole Settrng Depth. 

D'-fIt/t. i~ ~oil. 
(fftOt) 20 _____ ~ ____________ 4 ___ ~ _____ • _____ •• _ 3, 

25 - __ ...... ____________ 4;-------------.---.,3 SO ~. __ . ___________ ._ 5 _~________________ 3 
35 '__________________ 5 _________ :.________ 3';-

40 _________ :.________ Gi----:..------:.::..--..:-:..:.: at 
45 ____________ . ______ 6· • __ ..: __ ~_';., ___ . ______ 4 
50 __________________ ~-----------.:--:..-:..;.,4' 

55 __________________ 7 ------------------.4! 
60 --___ :.: ________ ~.:. __ 7 - _____ .. ..::._:.. .. .:..:.':...:. __ 4!' 
65 _~ _________ :. ______ 'j., ____ ... _____ :....:~ __ ..;. 5· 
70 .. ~ ________ ~ _______ 7i __ ........ __ .... _~ ..... __ .. ~~~:;S 
i5 .. _____________ ... ~_ .. _ S ___________ ,.~ 
80 __________________ S _____________ .:..:._.--.6. 

D.G~S 

Gains or equivalent mea.ns shall be provided",!or inere88illg 
surfnec contact· of erossn.rms with ,round,wOoclpoles. 
Where gaiDsarc cut, the depth shAllbe.notJess.than one-­
hal! inell or more than one inch. "Sl:l.b,", gains,. metal 
gams, poll!band.s, or ASSemblies of wood-or metril RUt>­
ports that. ptovide suitable surl.aee eonta.et .and ,adequate 
strength are- permittod. 

E. REPLACEMEXTS (see Rule, 44.2) , 
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for eroN.'W.l"mN. Meto.1. ,b~ or a.ttnebments shall meet 
the requirements of Rules 48.2 and ~9.8. "In computing 
the strength. requirements to m~t verticalloflds the c1!e<:t 
ot such bracing may be considered. 

(1) LONarrol)~AL LoAl)s ~OR:-.w:.t.Y 13Al'..A.~cm>: , 

a) SuppZy Li"f!.Cs: where longituairuu loads are nor· 
mnlly bnlnnccd, cr<:>8.'W'm.'1 supportin~supp1y'eonduc· 
tors slulll have sufficient strength. to withstand a load., 
applied :in the direetion of the conduetors at the 
outer pin position, of 700 pounds with a safetyfaetor 
of not less than unity. 

b) Cqmmunicati<m Lincs~ Class C: 'WJJ.ere'longitudinal 
loads are normtill.y bolAnced, eros,'llU'l'llS supporting 
Class C conductors shn.ll have sufficient' strength. to 
withstand a. load, applied in the direetion of the con.. 
duetors at the outer pm position,of 400 pounds with 
a. sa.f<"!ty factor of not 1($8 than unity. 

(2) LONOI'l''Ot>~.AL LOADS XORlfALLY U:""'BAI..A.~CED: Where 
erossnrIllS are subje<:ted to unbolAnced !ongitudinnllol1ds 
they sh.:ill have 'sufficient strength to meet the strength 
requirement!! with safety factors at leASt equal to those 
specified in RUle 44. 

At unbalanced corners and dead ends, in Grades •• A," 
"13" or "c" construction, where conductors are sup. 
ported on pms . .:nd iusula.tors, double erossarms shall be 
used to permit conductor fastenings at two msull1tors 
and" thus retard slipping . 

. For conductor tensions up to 2000 pounds pereonduetor, 
double pins with double wood crossarmsfitted: with 
spacing devices'at each end will be consW.ered.as· mee~ 
ing the strength rcqrurem.entH of RuleH 47.4 and 47.S. 

D. REPLACEMENTS (see Rule 44.2) 
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, 49.3, Pins n.n<l Conductor Faatel!lin.g:I 

" 

> , '. 

A. MAT]J~illJ' 
, .. 

(1) PlNs: InaulAtor pilla 1I1W1. be of llalv4lli2.ec1lJteel, gal. 
v~ iron. or other., eorr<>tUon.reai.Ntin~, mt"tal or of 

ItM1lStor other suitab1e wood. 
(2) . F AS'l":Io-~as : Conductel.' !a.'itenln.g!l shan be of gal. 

vaxiized steel. galvanized iron or other corrollion.~ 
'metal. ," 

:S.,SIZE 

(1) '\\'" ooD PD."S: The mlDimuro. diameter of the shank shall 
I1¢t be-le8s tbAu l~ inehes. ' , , 

(2) ~AL fu-s: The :minimum din.meter Qf the shank 
shall not be less than , inch. 

(3),:FASTz:.'INGS .A.. .... "D Tm WllUl:S: Fastenings and tie ~ 
IIhnlJ. have no sh.arp edges, at points of contact with eon. 
ductors, And shall 00 Applied in ~ ... ueh. a mmlllcr AS not 
to damage the conductor. The materia1s ana m3nimum 
meso! tie wireR for the .... arious sizes and' types of 
conductors sh:ill be Il.S shown in Tab!e 7. ,.Flat tie wire 
having a c:roS.~KeCtiOnnl area not less ,th1l.n that of fOund 
",'ire of the gage specified for tie wires mAy be''UlJed. 

l,.iI\e t'OIId\lOt.or T'~w.. 

MAI«i&1" I 8l. ' Bile: I'" :MatWl 

~;~~I"".odl 4A.WCud-U"" s.m. .. liM toDdQIiW ' Soft 00JiI*' ,.'" w 
........ fO"'&:',.,l<oL4( ",we GAoWC IIII~~ 
. axJ1 qt .. ., . ...-..1.-

I :: A. wa .ad Jarc,Ir "Awe; 

lonwclolld....u.r ~Ml~'oocI4_ " 

Sot\ 
(laI.....a.d i ...... <'It OBWC 101\WG pl~1toa 
IfoI-..1.w.l • awe onwe w 

c-I ........ ~ 
had6l\.WC IInwc 

A11lmlD1IIIl 01' Ac:m 
"J"WC...t-u .. s.m. MllDe 00Dd1l/lloQr 

Soft llii11W1_ 
2AWOIllld~ ""we. 
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, C.' STR:E..'\GTH 
InsulAtor pills and eonductor~gs sh1lll be able to 

"Nl:tb .. 'Jtand the loads, to-whichthey may be subjected with 
safety· £o.ctors a.t least 'equnl to thosospeciUed. in.' Rule 44. 

~ote.-A l~ by 91nch locuat:pln will Wlually Pl'c)\'ido cnntilllYllr 
.tNn~ up to lOOOl)OUlldli. t('nltion in tho conductor with the eon· 
ductor 3; 1ndl(,11 above the CI'OliIiIlrm I1lld II. fl!l!ety' fACtor of uni~·. 

(1) Lo~olT'JDIXAL LOADS ~Olou:t.LY BALA..~Cli; 
a) InsuLator p,ins: Where longitudinal loads, arc nor· 

mnlly baltmccd, iru.'Ula.tor pins which srippore con­
ductors shall have sufficient strength.. to,-mthstand. 
with 11 safety £nctor of not less ~ unitY, a loao. at 
the conductor position as follow8::' ' -, 
Pins suppol"tillg supply eonductol'S ______ 700 pounds 
Pills 8UPPOrtlD.g Cla.o;;.s C conductors_'~_";'~400'pounds 

7»Cona.uctor r.:astc1r/;'ngs: \There, lo~gitu~ loads 
arc' normally bruanced, tie wires or other conductor 
fastenings 'shall be ;installed in such n mn.n:D.cr thn.t 
they' will seCurely hold the line conductor to the 
~upporting ~ula.tors and will withsu:i.Ud\\'ithou't 
slipping of the conductor unbalanced pu.U.s:as:£ollows: 
Supply conductor' faHteningH_40%of' the maximum 

.' working. tcnsionsbut not 
more. thAn: 500·pounds 

Cla&o; C eonductor £aHwnin:;,rH __ lt)%: of' thellltiXimum 
working- tensions but not 

'more tha.n300, pounds 
Tie wires M"e not r~uired on Cl.3s8 C' ,conductors at 
point-type transpositions in Grade F ¢onstruction. 

(2) Lo~arrw~At.LoADs.xoR..'ItAtoLy U~~~cEi:>: At 
unbn.la.nced comers and deAd. ends inGrades"~' .A.", "B" 
or "C" conStruction, where the conduetortcnsions are 
held by cantilever strength in,pin.typeinsula.tors and 
pins, double pins and m. ... 1l1atars Sholl.be,tlHed. and each. 
linc 'c:ondllcto~ shall ~e ~ed or fa."ten~, to}x~t1i insulators 
so as to prevent slippmg,of,the conductor \lllder the 
ma.'timum working ten.'1ion' with a" safety factOr of 2 
under the tempel:nture nnd loading conditions speci:fled 
in Rule 43. 
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1A81.t a 
1't11ft~ Coftductor sa. (l5Oofllot 0jI0M ",IM' 

lmAVY LOADIXC 1"::::-
Gtt.d.ItA. ... ~t.~ ..... tI_ .. _ ...................... ~ ,4 A 
Grad. ~n- (., (h).. •••••••••••••••••••••• " ft 
GnIdoJ "C" {h) ••• ~ •••••••••••••••••••••• _ 4 G 

4". 4W 4W 

• CI ~ ... <liam.1tI-&n<I 
n M 9 WG 
0 ~ ORW," 

LICRT LOADIXC 
C""'o""," ••••••• _ ....................... 4 n 
(;~. "U"t.) (~) (b) ••• _................ G ft 
Cr.d. "(.- (e) {h)........................ ~ H 

4 R ,<-i". diam. ~ {h) 
ft H o BWG, 
/) 10 'llwe 

- REA V'Y )..\1) IJcart' LOADING 
~plllYNr'lieo dPo,. ~'" 1l'oIlI)''';'''_ " A 10 ............. 1: ••••••• _ .......... . 
O\hI!r ... ""I"ool'\'lCJOl drlJpo •••• ,............ 10 10 ...... •••••• 1: .... _ ................ . 
Gr.c!.Ml' ... aillll'oondlMMWo(dl............ ...... (#) •••••• ...... (I) 141lWa .. 
Grad ... l<'.MP'll'IIdoon.l_(d) ................. t~(OI...... ....... liW •••••• ~ .............. . 

(.) COlllmlllli<Jat.ioll <IOftd~ .... AII 0_ ma,j", I'IIiINda ~ lI. oaaIl« INt Iball be IIOll_ u.u • 
• pecifiod in a~l<o 113.4. 
. (b) T~IO-iDO!h rIftIld ~ be ~ ~l!>f'eioU ~ rll.be RaiII'l*1 C-""n, 

(.) May be ...wI..,. bII~ .11 PI'IIVJd. ,."",l.lIU'Oncth DO( I .. lbaa No.8 AWe ootl eoPPl'f. ,f 1_1.hI.n 
7,w .... It.o, .. ~ lto&ltt "~.4+C2. 

(d) CoQunUft""'tioa ......,... tl""'l'O 0_ ouppIy U- iIWl eonr_ to RuJ.o 37.201 .nd~. 
(.) So. LZ AWG or No. 14 SUd •. 
(f) Pltil'lld .u. IlIA)" ho _U ... ~ Itul. 49.4oCo'b. ' . 
(J() 1I1(h ~ IMi"'Il WIre ...... ., boo -u... per Rul.o 40.4oC:"b ahIl40.4oCH. 
(b) M"1 be red~ per RuItt 40.4-0. . 

C.' STRE~GTH 
(l)Ii£Aw LoADD:G DLSTRtC'l'S: Conducto~ Ui Grade" A" 

eon:struction and in spn.ns exceeding 150 .feet. sh.oll have 
n. tensile stren~ ,not less ,than thn.t, ('f ):'0.:'-4 A WG 
:rnedium·hard-dx~wn copper, and &'lideonductors shall 
preferably be stranded. . . 

~ I I I • I ~ 

(2) LIGIIT T.oADD:o DLS'l'RlC'l'S: The following l':quirement. .. 
apply for various g-rndes of construction" and span 
len~~ .. 

I I ,',' 

Conductors in Grade" i\" construction in upan. .. _e."Cc<:«1-
ing 150 teet and not exceeding 300 feet' m. length. sb.a.1l 
have-a tt"n ... :i1c mcngili not less·tha.n"-that of Xi). 6 A'WG 
medium.hatd-drawn eo:oper. 

Supply conductors olles.~ than i!)O ·volt... in'Grade "B" 
Ot' .. C .. cOllloitructhn in sPa.n. .. not excffilmg: 150 feet in 
length shall have a ten.~ile st.ren~ notl(.s.Cl than tlmt of 
Xo. S AWe- so£k1rawn copper. . ", 
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(:») HEAVY OT( I.rolIT LoAl>fS(l DLXTRICTS: \V'hcre si.:;:na.l or 
l!om.munica.tiol.l'Iin~ tn.k(" GT.'ad~ '·:B"·'or •• C" cla. .... mca. 
tion other than a.t ra.ilroad cros.",in~. a. minimUln "i7.e of 
Xo. 8 A WO medium-hll.rd-drawn copper or it", eqUiva. 
lent in tensile )o,tr('n~ may be u. .. cd., 

(0},) CO!\"[)'C'CTORl'; 01" \·OL'l'AGE.... EXCEEDIXG 17,000 \tOLon;: 

Conductorx of volta,..""eN exce('dingo 17,000 volt, .. cros. .. ing 
conductors of les.'i than 17.000 volt.'i. or cros.'iing a public 
higohway shall' have II. s~n~ at least.cquoJ. to Xo. 4 
A WG strllJldcd medium.httrd-dl·l:twn copPer.' 'In'lieu'of 
thi'i. the conductors carryin~ more than 17,000' "olts' 
shall. at the point of cros,'iiugo, be l'Iupported'on ,poles 
of such heig-ht and so placed that under no circum. 
stllnc("'S ('all the conductor of ov('r l7,000 yolts, in ~'ie 
of breakagoe of same or other.\~. come in 'eontaetwith 
an'- C(lnductor ca1T\'ingo les,'i tll:ln li.()()(}:'vOl~Or fall: 
witmn u. distAnce ;f ten f.~t from the' ~urfu.ee' of ~; 
public highway. 

", , .. 

(:») SAC::: AX]) Tn"h"10xs: Conductor sn:;:8 sha.ll. be such that 
under the load.i:ng conditions specified i,n'Rule:.,43 the 
ten.'iiOll in the conductot'li shall not he. 'xnore',thall: one­
half the brerucin:;:strength of the conductor~,~other than 
communication circuit.'!. The 'IlNe ofl.;:).~ ,:::reate~ than 
the allowable minimum ma\, be desirabI~'m '~rd~r to 
reduce working tension.o;..; • , 

"there ,the mirumuni size PlnN are li'ioo.:'tl:i.e:eonductor 
t('n.'iion.'i shall be limitcl to 2000' pOuudN ",·hen npplying 
the dl)uble arm;'pin 'n.nd conductor £s.~nin::(pro,i.sion.~ 
of Rule-s 49.2 and 49.3. ..,' 

(6) Sf>LT(:ES: Splices in line eonducto~ !4hallbe in: accord. 
ance with the r<.>qUirement .. of Table 4 e~cept' as pro-
yided in Rules l03.1·,A and l13.1.A, ." , 

-,' ." 'I' 

(7) SER\-YCE DROPS! .. " , 

a) Swpply: The minimum sizessball appl~,oii1y where 
the span does ~ot .e::tceed 1;)0 feet •. 'The' mi:O.ilnum for 
~upply, line:;; .of like \'olta:;:e and' 'grade ,~a.U apply 
when the seri'lce drop i'i in excCs.~ 'of'l50: feet sup. 
ply scr.i.ce drop,s of O·i50 "'olt~ sball;' ~ a~, ~#es, have 

a w~ather.rei;l.~tant co"ermz equi.,,~et\t to' standard 
double braid weatDerproOfin~. ' ", :,,' ,"". 
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b) CQ'nLl1uJ/TI.icc;t·iQrr.: Commu.nica.tion service· drops of 
. Xo . .16 A W(;..paired. copper wire may: be \lJ!.ed, pro­
vided they do not CroKH over foIupply·lineK.. trolley eon. 
tact or . .feeder conductol'H, or ra.ilwayx. '; . 

Paired wire conununi~.tion service drops of Xo. 18 
A WG hi~h strength "brOll7.e or high ... tren~ r.oppcr­
co,,;croo stecl"mny' be" usoo pro\'ided' "the 7/ breu.king 
stren..."'th oi the pair ix not Ie:.;." t1um 340 pounds. 

(8) Co)nrr:~"JcA'I"IOX Lr.-."E COXDCCTOAA: Pai~ wire of 
XI). 18 A we hi.gh str(!n~"th broru:e or. h4dl strCIl,.,"'tll 

coppC'r-cov(>roo steel lllliy ~ UNOO as communication lin~. 
condu(·tOrN provided the br(,lI.kin~ "'trt>n~:o'ttJl~ rail' 
is not h'NS thWl 340 poun<ls. . , , . 

D. REPLACE)rEXTS (see Rule 44.2) 

E. CO~")'"ECTIOXS 
All C'lectrica.l connectiollN Nhall be of NuitabIc:electrica.l and 
mechanical dl!Sign., 

49.5 ·Ill.suli).tors 
" .. 

. ." A., LD."E·, 
,Iru;ulato~ IoiUpports,' cla.xnPK . and other .,;m.i!oceUaneou. .. 

attachment.-! ~ ,bede .. igued 'to·'wltru.ta.nd. ,witha.t least 
the l'U!cty f~ctorsl\~ci.tl.ed in nUle 44; ,the-xneeha.nical 
strCll." ,to whidl they are subjcctOO by conductol'H" wi1'eH or 
structur('S. unuer the lOAding' conditions as .specified in 
Rule 4S. Pill imullltors shall c"tl't'Cti ... d~· e~:::llge th(' 'thread 
of the pin for at }(,I1I;1; two a.n(],one-halt'. tllmH.. :.,',: '.'::' 

13. GUY 
. Guy, illNulo.tors, .including iusumtot'lo,'in ~~g~rs;'Khall 

hav\'.meehanicall'ltr~ll:::th. at.lea .... t. equal to ·that .required 
o£tlle:;:u,vs in ~"hich. the~~ are in .. <ltallcd. .. 

C. REPL..<\CE).m~TS (see Rule 44,~~) .'/" 
, , . 

. 49.6 Guys and Anchors 

A. '~rATERL\L ' , 
'The exPosed sui,f~ce of all guys llni\gUY rOd~ :.~hall be of 

. corroSion~r('loli"t~g.mAter.iil. . . " .. 
• ,'.' ! • • , • d " a ,SIZE 

The :-Uze and ultimate strength of liUYS cro&'1mg in span. .. 
Over ClalI. .. H, L, T or C circuitx NI:.n11 be not leHli than ll.'1 
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speeifiedin Table 9 and Nhal.l also be weh a.'1 to provide 
safety i4etors not . Ie:;." than, those' Rpeeified in Rule 44 for 
the loa& im~ by the eon.'ltrUetion involved under the 
londin~ condition. II s~eitied in Rule'43. 

TASI.£ • 

Mhll_ SIleMd SIMIcIIt IA QII)'t Cto.kIg _ c. H.1.o T fI/f C ~ 

.M.WiAl or MIld 
____________ I ___ ~_hor_.I\1_"._'_. _. , 1 ... Owrbood ~ 
C.I-.iMclIllaoI: 
c_Of'~_MottiQ" •• ____ ••••• __ •••••• 
llJch.-.,.n Of' ... v..bi&b 1InfIIIth •••• _ •••••• _. 
r.o~ ... l •.. ____ ._. __ .. _____ ....... _ •. 
lirobft ............................................... . 

.C. STRENGTH· 

LtlG ill. diuD. 
1/ ...... <1 ..... 
3 S ... ~AWO 
1/4oiD,dM. 

~ ;" L I" 

1/4 .;II.d...,.. 
:I/Ie .... d ...... 
~ No. IOAWO 
II No. 10 AWQ 

Where guys nre URed with poles or sim.i.l.D.J:o structures, e.a.p. 
able of con.<;iderable deflection before fll.il.ure,.they, shall 
be able to l>llpport the entire load, the pole belo~ the 
point of guy attachments acting merely' Mastrllt. 
Strn.nded wlrtS Hhll.ll be u.~ ,vhen. 'the ultim8:~sti-ength 
of the guY' ~X'ceeds 1800 pounds .. Allchor'l'O<l'l and their 
app~na.neel'l Nhn.ll meet the Mme'· stren:;:th'· :require. 
ments &I the guy wire or strand.(~Ru1e44:) 

", I' 

D. R.EPLACE:vm~TS (see Rule 44.2) 

49.7 Messengers a.:o.d Spa.n Wires 

A. )1A TER.I.AL 
:Mes.o;en~ers nnd :-:pnn wires shall be stranded ando! gal­
...-nnlzed steel, copper-covered . ~l or other corrosion­
resi.;ting mn.terial not subject to' rtl.pid deterioration. 

B. STRENGTH" 
, ,/" 

Messengers and Rpan wires shall,:Oe:eapableof l wi.th8t.and. 
ing, with safety factors lUI s~itied in.. Rule. 44, .the tension 
developed beeau.~ of ,the load they.stipport'combmed' with 
the' load.iil~eonditions specified iD. Rule 43:, . ~ ,8.nowanee 
of 200 po'Dllds of "ertiea1load for'l1 nirul 'andeable eha:ir 
shall be made in computing tenslon.'i in xnesseng~ and 

" . 
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span wires which eSupport,Cllbl~ except in the ca.~ of 
short SpaDH which are~ot. required eto suppo~.,yorkmen 
or' where the ice loading ,speci£.ed in 'Rule" 43;l;.)3 would 
exceed the allowance' fO'r the man and cable chair. 

The strcngth of ~.,., supporting mC!'l.'1cngcr loads shall be 
such that the Sl.tfcty factor of such guys iNnot-l~;'tha.ii 
the safety factOrrequirccl,~.f ,the me.~e:r',~~,~~ed.' in 
Rule 44. It is recommended 'that o\'erhead 'g\.\vK'Slia.u 'be 
the Ilalne size llH thc su.'1)?ell.'Iioll. stl'rold.n.nd. that,'.n.nchor 
guys shall be enough larger than the Ku."p~on· stra.nd 
to compenxnte for the angle between the,plane,Ot the hori­
zontal louu of the sllI'Ipel1.'lion strand and :'the li,nc 'of the 
guy. 

C. SUPPORTS 
Messengers supporting cables Mha.l1·be, attaehed to poles 
or eroNrm.'l' wi.th' hardwarowhichprov'ides safety f'actol'S 
at lea.'1t equal' tothosespccifioo in Rule '.w.,'b8.fied on the 
weight of the cable p1u.'1 an auow:moo of 200 Ibs. for the 
man and cable chair. If in heM'Yloading a.rea.'I the "peei. 
fied ice load exceeds in weight the200(1~. '8.uo,Vance, 
MUch ieo load shall be u.-.ed in making ,the ,calculatiOllH 
in prefercnce to the wei::;:,ht of the n\n.u~·ruld 'Cableeh~. 
All hardware subject to injuriou.'\ COl'l'OlUOn' ~m.u .. bC.pro­
tected by galva.ni%iJlg; painting, or., ;()ther:,.l)uitable~a.t­
ment. 

D. REPLACE)IE~TS (~Rule 44.2) 

49.8 Ba.rd~ 

All pole line hardwnre shall bcgalvanized, otherwi,;c pro­
tected by a. C()rrosion.rcslxtingtl"eatnien~ or :ilial1 be 
eompoHed of material which :is OOl."X'Osion re8i .... ting. 
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82 Requirements for Supply Lines 

SECTION V . 

DETAILED CONSTRUCTION REQUTREMEN'TS FOR SUPPLY 
LINES " 

(Cla.'i." H, L and.T Circuit.,,) 

~O. GENERAL 

The !ollowin:; rule- coyer certain special details for the con-
. struction of ,,'Upply lines. Thcsel."Oles· are I>'Upplemented, in 

t~mcn.WI',"by.l"1lleq.:in otherscction&' ··See:~on·_v;:rI for 
s~ial rul('s applicable' toCln."" T circuits; see Section L,,( 
for spccinl rule-> applicable to supply lines: on: :poles::jointly 
u."ed; N~ Section X for Npecial rules appliCable-:to,liuc'eroAA­
in::N or conflicts; see Section XI for Npecia.Lrules. appIicabh' 
to lines cJ:Os:.ang railroad. 

61. POLES, TOWERS AND STR'C'C'I"O'RES ..... 
, '(.' 

. . . 

51:2 Mainten:mce a.nd.IDspeetion· (see Rules -3li a.nd 31.2) 
.," .. , 

61.3 Ma.teri:rJ. n.ud Strength (sec Section-IV) 

51.4 . Cle:l.Z':Lnces 

J.\... FRO)1RAILRO.<\D TRACKS (s<"e Rule 36; u.l.-.o Appen-
di"t E) -

51.5 Dhnensionsand Settings (see Rules. 49J.~B,~d49.l-C) 
. . . .... ,' " " . 

51.6 Ma.rlCng a.nc1. Guarding· 

A. )tARI(n\G OF POLES \\'HERE CO~"DUCTORS ARE 
XOT O~ CROSS ... 'illlrS 

\\"ood or metal pole'S which support conductors of more than 
750 yolt .. in vertical configuration and Dot On erossarms 
shall havcbnnds of bright yellow colornot·les.'l than one 
foot in width pninted around them. The:top of such a 
b311d shall be neither Ie);." than. 2~ feet DOr. mOre than 3 feet 
below the lowest conductor of each cil-Cult of more than 
7!)() volt." so supported. 

In lieu of the paint required by this rule, similarly located 
sign.'\, showing the word." "High Vol~e" in letters not 
leSo" than 3 inches in hei::ht. shn.ll be u.-.ed. The letters on 
sueh ~~s shall be white on a. green or black background, 
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or Io!uch si;:m..'l l'Ihall ~ of corrosion-rcsisting>metaJ.··:\vith 
the letters cut out·therefrom andelearly legible."". 

The prov.ixioMol this rule. ::i1.6-A, NhBn not:a.pply to the 
marJci.n.g Qf poles at the lev~ls of supply ~irc.uit,r.; of more 
t11M 20.000voJ.t:dn.rurlll dil.trlctK. 
S~ Rule 6;) for the mark:in~. Qf.towers. 

B. GUARDIXG OF LATTICED ·:METAL·POLES A."~ 
OTHER LATTICED STRtiCTlJ"RES' 

\\"h~l'e the pole or Mtructure is of la.tticed.metal. or of 
Ninillar. construction and supports .supply .eonducto~ in 
('xc~ of 7::iO.voltl'i IlJld i ... 10<'ated in urba.nd~ ... trictN. or in 
rurll.Jarell.'l adjacent to Ncllools, dwellin~ permanent or 
SNL'IOnal cnmps, or in. orchards. or near :.roads.or tralh. 
which are frequt'ntlytrav('led, A barrier shall be so:loeated 

. on the structure as to prevent easyelixnbing .. I:r the bot· 
tom of the barrier i. ... within 12 feet of the ground line, the 
top .shDll be not leAA than I:) feet Above the :;:round line. 
but in no event. shall the barrier be less. ,than 8.feet in 
h'llzth. 1£ the oottomof the barrier is more .. than'12 feet 
above the t:\To~dlinc. it flhall be not lesN.tha.n 6£eet in 
length. 

Th(' proyision.'" of .this rule, 51.6-R shAll not .apply .to poles 
.or structuret' on which.ruJ. conductors have. 5 feet or:more 
borb-ontal clearance from the supPortl.Dg·strUcture, nor 
to pol('~ or structures ,within fenced Nub~'ta.tioD".yard'l . 

• I I ~ 

XOTIt.-'!t U. Ult' .inlYnt or Ru]p :a.c.B to N<'I~ ... u~h. J:\UlrdiDJ: 
11M ",ill pr"\'4'nt pUM~' dimbin:: of th ..... ~ pO]"M 1),- younjC ~!'1OOn ... who do 
not l'I"nliu tbp rlnnl:'('J' 0( <'Ontll<'t with liv ... ('(JJldu('tol'l<' "uf,lport~ 
tlJ .. r ..... n. It iN Mt, intended rhl1t "u~h J!;llllrdiJll:' will ,ho!>: ~ul~ in 
"pur .... ]~· ".·ttJ.'(j lli~tri('t>I. 1I11)untJtinouM lind dPMt'rt 1l1'l'U.M. lUId IIlmllllr 
]oeutionM, .,' , 

. 61.7 Stepping 

The' lowClit step on an~' stepped po1e/ to\~er '~r' structure 
sb:aJ.1 'be not les. .. ilia:n 7 feet 6 in~he:.drom:t1ie:ground line 
and abo\'e thL.. point the flpa.Cin~ between' steps on the 
sru:ne side of pole, to\ver or structUre :sha.U· not eXceed 36 
inches. ' '., 

62 •. CROsSARMS 
:12.1 Detllrition (see Rule 20.9) 

~.z MD.intell:l.llce n.nd 'I:ns:Peetion . (see RuIes31;1 n.nd 31.2) 
• \ , .• "I' • • • ~ \ • 

1S2.3- ,Mn.teri:Il udStrength (ISOO Rttle49.2) .' 
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52.4 Mukillg 
CrolV!ll.rmJoi supporting Mnduetors of more than 7:;0 voltH 
&nd arDl.'I supporting eqtripment eonneeWto ()r eontain· 
in~ <!Onduetors oimQl'e than i50 vOltJ;; shall be marked, 
by the method.lo d~riW in' Rule S!t~A,' 8H H1,)tCified in 
Rules S2.4-B, 52'.4-C, and 52;4-D with the e:-:eeptions speei. 
:tied in Rule 52:4-E. ' 

A.){ETHODS 
cro~'i which are required by 'these rules to be ma.rked 
as high volta:ge shall be painted a' bright yellow color, or 
in lieu thexwf l'Ii~ Mowing the words '''High Voltage" 
(or pairso! signs showing the words "High" and "Volt­
nge") inlttters not less than s: inches in height shall be 
plaeedon thefaee and baek of NUeh' erOl'.'i8.l"IIlJ', unleaH 
eitherfaee or baclc i1'I exempted. bypl'ov.Urions of the fol. 
lowing 'Rules (5Z.4-B, C, D. and E),. The letters on such 
si~" Mhall be white on a green' or 'blaek' baekgroUJld or 
~u<:h sign.'1 ~luill. ~ of eorl'Oldon-r6li<¢ing metal with the 
letters cut out therefrom and dearly legible. 

The letters of signs and the color of paint ~peei:fied. above 
lihall be maintained in liIuch condition that letters are 
legible and: eolor i.~ dil.tingni'lbable.' 

B. CROSSAr .... \ffi Sv1?PORTL~G' CO~'DUCTORS OF 
)tORE TH.A.'." 7;)0 VOLTS" ,A!-."D :s"O' CO~"DUC. 
TORS OF O·i~ YOLTS 

Th<! cros,'\M':ro."; tl'eated iri this Rul<! 52.4-B may also support 
certain equipment in addition, to conductors of more than 
'i!)O volts, and when NO utilized the."' provi .. ~ion ... of Rule 
GZ.4-D will. nho<> apply. ,,', 

(1) I:-: URDA.~ DISTRICTS: All cros,<;,aX']JlS,suppor:ting, ,<:on­
ductors of more than 'iGO volt.~ in urban diX1:riets l'!hlill 
be xnarkCd lI.S high volta:;e~ exee?t' a.'I proVided in Rule 
52.4-B3. ' , 

(2) L~ n.M DXS'l'lUCTS: Cr(;}",~ Ilupporting only con­
ductors of more than 750 volts in rural dlstriCtH shall be 
marlced 8.'1 high volta:;,:e in accordlUl.ce with the following: 
a) Su/pportinO Condll,ctors of '150·7$00 Volti'::.Ali~eross:. 

arms !\Upportin::: eonducto1'H:o£ 750.7500:volts &hall 
be marked a." high ,\,oltll.ge. '". ,"" ,", ,', 

b) SupjJQrling C f»1iJ,uctors o{Comt<int.t Currc.n.{"CiIr. 
cuits o(Mi>rt! TJuJ.n'l50 VoZtS':An~Ossarm."·;uPPOrt-
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m.g e<lnductors of cOMtant CUl'reJlt circuits of more 
than 750 volts shall be marked!l.S highvoltn.ge, except 
as provided in Rule 52.4-B3.· . 

c) Supp<JrWnrJ C(J'fI,(];u,ctors of 7500-20,000 VoZts at Cer· 
tain Locatitms: .At all erosgjn~ over public thorough. 
fares and at location.~ adja.cent to structures such a..; 
water 'tIIJl.la;, windmill. ... a.n<! buildingK, a.dj8.<lcnt to 
wells, a.nd a.t sim.ila.r loca:tioIlS,' C1"OII8lIl."Ill8 ~upporting 
eonductonl. of 7500·20,000 volb! "haU be marked l1I4 

high voltage. 
d) SupportiInrJ CfJ'M1u.ctQrs of More Tha:n. 75~O Volts 

At or Iklr.1w tJu: Level of C~tors·(}f 7500 Volts or 
L~ss: In rurnl di'ltrictH, all erossar:ms supporting eon· 
ductorn of, more than 7500, volts a.t or~low the level 
of conductol'l'l of 7::;00 volt'!. or lcSI! supported. on the 
same structure shall be marked a.~ hi~h voltage. 

c) SUpp<Jrting Cond1Lct~s of 7500'-20,000 V(}lts on tkc 
Sarn.eStructuf'C WWL ConductOrs'of 750 Volts (J1' 

Less: Where, on the H8lne' structureM in rural dis­
trict'!, cro~s supportini:' . conductors of 7500 .. 
20.000 volt.'! a.re above conductors of 750 volts or less, 
the el:'O~'W'lll support.in:: eonductors of 7500-20,000 
volt.; n~xt abo"e the conductor.-!' (If' 750 volt<! or less 
shan be marked AA mgh ,"Olta.::e," All ero~'W'mS sup­
porting conductors of 7500.20;000 'Volt'! below con­
ductor.-! of 750 volts or lc:v; I\upported.on'the !\amC 

Ktructurcs "ha.ll be marked A.'I high voltage. :. 

(3) O:\'" GUARDEI> ~.\L POLES: On latticed metal poles 
which al."c· guarded 'With ba.rrieril as 'reqUired: in Rule 
51.6-13, the followin~ cro......arm. .. !Ihnll 'be ma.rked as high 
'Voltn.ge ; 

Cros.'Ill.riru! supporting conductors of' 750-7500 'Volts; 
CroSK8.l'lD8 NUl'porting condueto~ . of' 7S00~20.000 'Volts 

next Abo\'<." the I<."vel of conductors of 7500volts or 
le~; 

Cro!ll\al'lllJol supporting conductors of 7500-20;000 volts 
below the level of conductors of 7500· v()lt.'!or l~; a.nd 

Cro",.:.a.rl:n.'i supporting n.ny conductor 'of more than 
7:>00 volt.; ,vithin 15 feet of wa.Ux. £re esca~, ent'!, 
windows and similarobjm... .'. . . 

'W'here 8,11 conductol'R on a latticed' metal pole 'which. :is 
~Ilrded carry more than 7500 volt.'! n.nd the low~t 
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Cl'OSIsat'm supporting them i." not required: to ~ marked 
in ac~::dAllce with the foregoing proyj..uon.'i of thiJ,; rule, 
the entire pole ~ be marked &"1 high voltage b~' mean... 
Qf signs placed on any two opposite llides of the pole a.t 
a. point above tho barrier and below the lowest conductor 
level. 

(4), Ox Sys'ru~{loI tj!o\l'XCl CO~mtxA'l.·IQX' AnMH:On I'I)'SteuU\ 
wh~r~ eonductON! of 0·';'':;0 ,·olt-. !\nd tonduetot'N of 7~O. 
7000 volt" ar(' u1<iunlly cnrl"i~ on th'" !4I\'meo cr()/;.'IIU"%ll.'i. 
any cro!\s .. 'i.rm supportin:;;- <:onducto~ of 7:;0-7:;00 voltH on 
both !<ides of a: pole ",hall be marked aH high voltAge on 
both 'portion.",' to )lho,,' that' the I!'ntu-e crossa.rm carrle14 
high voltage conductol'X. ' , , " ", 

C. CROSSAR}!S SV-PPORTD:G, CO:-'~UCTORS OF 
' 7=>0·7500 VOLTS ... \.'-.'1) C,O:-""D'C'CTORS OF 750 

VOLTS OR. LESS. (CO~lliIX"'\TIO~ 'AR~rS) 
, (1) EICn: VO~'l'AOE ).tAru~r:-;o: Combillatio~' ~~ shall be 

m.a.rk~ a.", high \'ol't&gc on the portion. .. ,,/iUpyorting con. 
ductoI'li of 7~O.7~OO voltH. \\"'hcrepam.ting i..\ u.--ed as 
the method of mArlein.$!' on "uch portions of ~ombiWl.tion 
l~. tl~o,,:paintin~~hall c~'tend from. the ends of the 
ll.t'IIlJo\ to th~ center line o£ pole. or to apol'.ition approxi. 
mn.tcly m.idwn.~· ~twc<:n the nllJU'cst conductors of dif. 
ferent \'olt1\~e cla. ... "ification."l on alley arms 01' bridge 
arms..." 

(2) }Wua..':OOF CO:,I,'l>'OC'roM OF 750. 'VOLTS 0& Lm;. .. : On 
s~·!!tcm.~ where the u.~ of combination, arm.I' iii .<;0 unu."ual 
that the .l'equircment't of RuleS2~4-:s4. arc notllpplied. 
all combination arms shall be marked ,ax. high voltaJ.!'c a,,, 

l'IJX'Cified in Rule ~2.4·Cl and in addii.i.on'thereto a 
~nd.il..v·legible d~ignation shall, be pln.ced on. the pol."' 
tiollX, S\\pportin~ ~onduetot'N o£'ijO volt'l or Je.'i.s. Such 
de~ignation shall read "0.750 Volt,," or ~laU indiMte 
the nOll1.inal yolta~(' of the circuit. .. of 7[;0 wIt,,, or les." 
and sha.l1 Ilot read "Low VolUl~e." 

The requirerut'nt'l of thi. .. rule do not apply to eOl1ductol." 
supportin~ tim.bers on t1"ansformer structures on S)"S­

tcm,,, where no other Nmbinatioo,' arrn.'I areu.'lCd. 
Xott.-Tb .. ~dunl ~XllI\t\"iOD ot, th .. U~ of <'Omb[ul\tlon 

I\Mll~ on l\ ~~'!le~m will Cl\u .... thl' N"<'Iui ..... m .. ntl< of Rlllf', :;~.4-B4. to 
""'""m .. ny\pll<'llhl" to Th.- .. nnt'!" !ly~t"!\1;" ' , 
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Includtd in this group are arm.~ supportin~ traruUormers. 
cutouts, regulators, oil switchel\; air IiwitcheH;' ,capa.eitors, 
~rie~ con.trollers, and similar appara.tus whieh are con­
nected to or nxc ll. part of D. circuit in e:tCI!KI!l ofi50 voltN. 
Th('Sc Il.rmS tili.u.ll be marlccd in nccorda.nee. with methods 
Np~ifiro in Rule 52.4-A. 

(1) nAXOIffi An:.r:oI, CUTOCT ATtW~, ETC.: Where yellow 
pnint j", u.~ed IlH the method or mnrlcini. Much armx Iilin.ll 
b(' fulJy pLlint~ except n." providt-d in Rule5:2.4.Cl. 

\\"here hi~h voltagt ~i~~ nre used IlS the methOd of.mark. 
in::. they" lll'e required on, the face toward 'the climbin~ 
i'lpllce of hanger arm'! or of arm.q supportin~ ·cutoUtl!, 
excepting tha.t Migru; are not required on: lIJlyarm sup­
porting cutout" only where !luch cutout arm is within 30 
mch{'s vertically from either a. line a.rIl:l.,or a Ao.nger ,arm, 
which i .. marked a.~ high volt.a~().' ,~, ,"".', 

W'here high 'Voltage Rignsn.re used a. .. themethOdofma.rk. 
ing. they are not l'cquired on the face awaY' from the 
cllmbin;: space of hllll~er lU'Ill.'! which do not support line 
conductorx or of armx supporting eutou;t..t onl.v or of line 
nrm. .. whi<!h are not eombination 8.l'm .... nnd which a.r~ 
u.~ (1,,, hnnger arm .... UDder any· of the following condi­
tion. .. : 
'Where twO or more trlUlSformel'H,' re::ulators. or similar 

pieeC:\ o! appnra,1.UK a.re supported on the same arm; 
Where one or more trao.,,£ormers and one or more oil 
m~hes or Air switches Art" IIUpported :on the same arm; 

Where one or more. COIl8ta.nt curren.t, transformers 01" 
regulators and th~ accompanying series controller are 
supported on the same aJ."m ~ ., ., '. 

Where one transformer and one or more prmW.~· cut· 
outs used in connection therewith are supported on 
the :wne arm, providing the conauctors leit.ding to 
these pi~~e" of applll'atu. ... lire supporte<lon"e1"Os...;arm." 
immediately adjacent therl'to (ma.-.iimum· vertical 
separation of 30 inches) whicb aremarked','M high 
volta~e: or ' - " 
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Where II. separate arm used to support cutouts only i .. 
within 30 inches yertieally from/either II. line arm. or a. 
hn.n:;er arm which is marlcea. as high \"oltage. 

(2) Bim,.. M}t$: Heel aX"IrL'l, while treated. in: tb~e rules 
as HllPr><>rting high voltage ~uipment, are not required. 
to be marked as hi:;h voltage. 

E. EXCEPTIOXS 
(1) DO'CllLE ... \Jm~: \\"here high \'ol~e sigon.o; arc u...oo. 8..':1 

the method or marking, thl."yare· not requ.ired on the 
iDl"ide £Ae(,N of double llrnlJol. 

(2) BMC~:. \\there extension bra.eket .. or clearance 
braeketg are used to e:"1:end or supplement cro~.;. 
and support conductors or more thnn j~\'olt.'l. such 
supplementary support .. nrenot r«I,uired. to be marl(ed 
as high \"oltage • 

.Metal, cro/ilillrIll1l On wood poleH /'lb.llli not be TJAed. U; MUpport 

conductOnJ of 'both iW·'j~OO .volt..;; :m.dmotl! .. than. 7500 
folts . 

.A. SUJ!POI't.TING CO:-'7>UCTORS O~' 'O.7;j()() VOLTS 
11ctal crossarms msta.lled on wood,' poles and supporting 

conduetorH of 0-7500 volt... Khull- not be· ~rmnnentJy 
~round~ IlIld Nbnll be proven by teNt to be nonenergized 

im.med.in.te1y 'Pr<!eedin~ each period of work at that loca· 
tion. ~etal e~ at the loeation of work on de-ener­
gized conductorH Hhall be temporarily "lIJld' Neeu.rcly 
~ounded cmd securely connected to any de-cnergi1.oo con. 
duetol'Jl involved during the tilne of' all work at that 
lOCAtiOn. 

B. SUPPORTIXG O";:.."1Y CO";:.."DUCTORS' OP){ORE 
TB:A.~ 7500 VOLTS . 

)tetal cros,"illol'ln." installed on. wood poleS and l)Upporting 
conductors. of .:more tho.n one circuit of more than 7500 
volt .. shsll be effectively grounded or, in . lieu of thi':l 
requirement, such eros.;;arm..; supporting such energjzed 
conductors at the loca.tion of work on otherd~-energized 
conductors shall be connected to the d(~-energ,ized eon­
dUetors and ~curl."ly :n-ounded during the period of work. 
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tiZ.Q C1<ia.ra.nce A:rm!. (see Rules 20.9.:C, 32.3 a.nd . M;s'~) 

5Z.7 Ra.rdw:l.re 

A. PROTECTro:-: AGAT'XST CORROSro:-: (see Rule 
49~S) 

B. METAL BRACES 

(1) FOR WOOD CM8...'Wt:-!S ~ :M~tal crossarm braees on 
wood eros."'-U'Dl." shall ~ not les....: thn.n Ii inch.el\ from l<.'nd 
wires, ground w.ircr.:t and bond wires (except Ll." provided 
in Rule .GSA) I mewl pins and other in."ulD.tor hardware. 
switcll and cutout hardware, eonduit.'l a..nd £.ttings of 
rj~cl' cables and cable rullS~ and metal. brac('s which 
e~telld to a cros.~ at another co~ducto~ level;· except 
that on wood erossnrms supporting conductors of only 
one circuit of more than 7:;00 volt.~, metal cros,'lal'Dl 
braces may COlltll.ct bond wires, m.etaJ. pin. ... and'<>ther 
In.sulatol' hardware where such contact i" in~ntionnlly 
and s<.'~eJy moo<." and the 1owel' ext!'enuty of such metal 
braces is not less than 3 feet above the ne~ .. t conductor 
l('vel below such braces. 

:Metal crossArm brac('s attached to wood arm'l shnJl clear 
trnn."fomer Cll.'i1?S and hnn::ers by not l~ thnn 1 inch of 
air space and by not le~" thon 1~' inches of <:r~pug~ dU;o 
tMce ruong wood or insulating surfaees~ 

(2) For. )IZr.u. CR08SAA:\tS: The lovye:: extremities of metal 
crossarm braces attached to mewl e.r01'o'!Arm." OIl wood 
pole. ... shDll bp. not less thnn 3 £~t a,bo"ethe ne:ct con­
ductor level below such bl'~es. S<:e Rule 52.5 for the 
grounding of metal arms. 

C. SEt> 1.>.RATIOX FROM EOXD WIRES AND GROt').."]) 
WIRES 

Bond v,..ires 8lld groond ,~ :-ilillJl have· l1cl~lU'ance of 
not less thAn. It mehes from ;metal pins, bolts,.A1ld other 
hardware on wood cros''laJ'1Il.<; except where the lurd·ware 
i'i int(~nded to be connected to the bond or groUlld wires, 
and in being so eonnecW doe- llot .... loln.te .other rules of 
this Order, ill which case suitable clcctrical contact 
shnll be mnde. 
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. D. SEPAR..~TIOX FRO)L)rETAL,P~S AXD:DEAD· 
E~"D HARDW.ARE ....... "'" 

Through bolt. .. , metal sign. ... conduit .. , metal b~(' .... ·mollnt. 
ing bolt." a.nd hardware£or. cutout:. or other apparatuM, 
metal street light ii.,-=tures, metaJ. pole top- e).1:ewions a.nd 
m('tnl arm c:\"tensions I\upported. by. 'Or att.u.clled to the 
surfaecs of wood polcs and wood crossn.rm.s shall have a 
elcnrancc of not lcss than l~ inches from metal pins nnd 
dell.d·<.>nd hardwarc. Guys and 104pll.ce bolts 104hall ha.ve a 
dearnnceo.f not 1es104 th::m IV :incb~ from metal piM 
and dend-cnd hardware unlexs contact i .. intended, in 
which cn. .. e a positive electrical contact shall be made . 
• ".:ny gu~. contacting OJ;' connected to a metal· pin OJ;' part 
of dead-end hardware shall not be pla.ced in the climb-
ing space. 

E. )!ETAL BACK BR~\CES 
The ~ of metal back braces u.. notrecomme.ndcd. (See 
Rule 54.7.A.3 for climbing ",pace requu-ementloi.) 

F. GRO'ID."DIXG 

(1) CmC"T:l'1"s OF O·j,:>OO VOLTS.: On wood erossarm. .. , wood 
poles, or wood structurCl'i, ha.rd,~are which is .1es.~ than 3 
f~t above or £, ft'('t below Unprot~~ conductors of 
0.7300 volt .. l'bnll be nongl'ounded .. E:ccepted from the 
rcquir(,nl('nto; 01 thi.~ rule are the followlllg: . 
Hardware of riser terminals· tr('ateclll.o; Npe<!med in 
Rul(' l>4.G·F; . 

Hardware u.'I.'IOCiatcu with grounded cables and m{'loO.'\('ll. 

:::ers ~'1.lpportcd on crOs.'IIl.rm." with \'M'tical d('arancCl'i 
and pol(' clearances as NpedfiCdinTabl~ l·a.nd 2 lor 
su~h cables and mes."Ien~ers; and. 

Hardware a ..... ocin:ted with guarded. CAbiesand mes.'le-n­
gel'S which are treated as specified. in Rule 5i.4-F. 

(2) CIReurrs OF )fORE TUA..~ 7500 YOL'l's:Hardwn.re of 
circuit. .. of morc than 7GOO volts liliall besecurdy and per­
manently groundcd wher(' such hardware can act as a. 
bond betw('cn mE-tal part ... of the in. .. ullltmg suppor'tK of 
aD energizl"d conductor undo!· a cle-energh:ooportion 
of the sa'OlC conductor or of the de-energizedportion 
of another conductor where work L .. to be performed 



top circuit potdtion of the polcnnay be installed on 
the :fac~,bnck or und~:r siceo! 'wood erOKH&rm8 and 
on the HUrfl\CC of pole without 0.: pro~ve'oovecing. 
Such bond wire on the ICnrface of Do wood pole Kht.tJl 
be covered by & suitable pl'.'Oteetive'e<)vermg (see 
Rule 22.2) . whot'e ,,'ithin S teet verti~ .. of the n(>,),,"t 
C()udu(!tor le\·"l below the top eireuit.Cros,'I4l'm. 
br:lCC!4 Xllny be eonnecWd' to 'l'ollehbond wire only 
where positive elt'ct1"iClll eontn.et· 1.« made and the 
brace U; D,ot le:« thnn 3 feet vertiea.l1y' above the next 
conductor level- below the top cire1rit. 

0) 3[()1'~ Than One C1:rC'tdt: The bonding of any cireuit 
where :more than one circuitilS'illStalled at the top 
position of pole shall be :in aecordance with the provi. 
sion of Rule 53.4-.A,3 below. 

(2) BELOW Top OF POLl:;: Bond 'vires' of nny eircuit below 
the top circuit position of the pOle·sh.a.lllx-. covered by a 
suiulble protective covering (see Rule 22~Z) except where 
such bond ,\"ii-es are installed on the' under' side of cross­
a%'lll8: or .. :where bolld~. (,\'ires or straps) -:ue .. Wtnlled:.vel": 
tically between crOs....a.rms at 0.; ~ee~,o£· ,not less thau 
30 inches from.center line of pole. Metal braees sh.all clear 
such 'bond' ,~1r~ by not less· t.'ltan :ir iliCb.es: (~eeRules 
52.7 ·Bl D.Da: 52. 7 ~C) ZIlld in. ordez<to. clear . braces,;,an, 

. uneover«l bond wire ~ed' on the. under.-sideo! ,cross­
a.rmmay be plaeed on the~iace';,o~,,'back'o£ ~'lim.ited 
portion of crossarms and n~d ~ot be covered ,for, thi .. 
limitt'd. di..,1ance of it .. run. ' .... '< ' .. '., 

.' 

(3) CO!l."DT;CTORS OF <Mom:: TJlA..,\". O!l."P: CmCUIT.AT S..um 
LEVJa.: Where conductors of more than one circuit are 
at the same level, bond wires shall be covered by, a. suit­
able protective covering (see Rule 2'2.2) . except /where 
such bond wires are in:oJtalled on.the under. side . of cross­
arm. ... or, whcJ."e bonds (wires or, straps) are :installed 
vertiea.ll.v between eros.~ at a dlstance of not less 
than. 30 'inches from center line of pole. :' )Ietal 
braces . shall clear such bond wires bv not less than 1, inehes (see R~es 52;'i.Bl a.na'5Z.7~C) a.n:d in 
order to clear braces, an uncovered bOnd· wil-e car­
ried on thennder Hid(' of croMS8l'Jll." may be placed 



'. A • .ABOV'EGROv~"D 
Th(' 'minimum' \'eorticn.l' clel.Lrallccs !duill. be tho"", "pecmE'd 
in Rul(' 37, Table 1, with the following modifications: 

(1) ACR~' ,,\..Rm on ~O~""AI.":O'UJo\ .AR.EAA: Acro)o;H arid or 
nl.otlntamou... areLl." , supply circuit." earryin::: 20,000. 
30.000 Yol't.'I. illelu..'Ii\'e. ma~' have a· dl."ru'anc~of ll'N.'I, than 
30 ll."et (Table I.Ca .. "e 4, Column F) but not 1l'SS thn.n 
Z:dN't abo\'(' ;::-round subject to a ~uction of not mOl'e 

than 10 per c~tbwlU."(' of tem~ra.turc and loading a. ... 
~'PC'cificd m Ru1(" 43~ lJpon l\'Pednl permi.'<Sioll from. the 
Railroad Co~ion, a minimum clearance of 25 i'e-e-t 
nbove :::-round mAy be llppJi~ in similar areas to eil'euitloi 
in exc($X of 30,000 \'olu;, in which en.~ no- reduction of 
the 2:Jr{'letwm be ~rmitted 'for eonditionsle!ili than 
ma.:ci.mum landings or tem~ratul't )4~ifioo in Rules 
43~1 :md 43.2. 

(2) IN RmW. D!8'l'IUCTl'l, CO:""'OCC'roRS OJl' 7:)0'.20,000 'VOLTS: 

(J) Cl'().~s;r'fl Road.~ Q,-l>rit'cways: In mal di ... tric'ts the 
minimum clearance of 2;) feet specified in Table 1, 
Ca ... e 3. Column E may be redueoo to·22 feet above 
;;!,l'ound' for ~nducto~ croloi."iin:;:- or ,o\·{'Irha.n!rin:;: tra­
vt'l"!<Abll." portion~of publi~ or privatI." .roadJ.o..ordrive­
wa~.,.. Tl1i<; modified minimum cl~Al'aDN·:·o£'22 fe'('t 
liliall In noea.l\(l~l'OOueed~uNe of .tem~ra.ture 
or lOl1din~'l1t conditioIDi les .. than thelllll.-w:nwn lond· 
ingx or temperature l'~eified in Rnlt'R 43.l:a.nd 43.2 . 

. b)A.bQt'~ Agricul.t1t:ral Areas and Alnng11,ootJ,s: In 
ruraJ. Q,i."tricts thl." 'minitllum cleara.ncC" of 25 feet 

, s~.ified in Table 1. Ca.w 4, ColUlXl1.l. E ; may be 
reduct'd to 18 feet above ~ound for lines Mro~ 
nreas capable of bem::: trayen>e<l,by_ agricultural 
equipmeont and along roa& where no' parto{t'he 1.iJl~ 
overha.nf.:S any tra\~el:Hable-, ',POrtion of a: :,}):tlblie:: or 
priYll~ roadway. Thi<; modi£ed minimum .clearance 

, or lSf~t shall in no CII.~ be rcdu~Cd' :~\~' o! 
t('mperaturt' O~ loadin;:!' at ~nd.it:ion. .. 'Ies.~.;than:'XI)a.'\."i­
munl londin:;:s or teru~ratur(,' xpe~ifit>d in Rules ,43.1 
and 43.2. Cart' should ~ ext'rcised iri''\l~ini'tJili; 

, minimum. clMranCI.' along' road", aOcw'or' along 



ditches where m~hli1liell.l d(>vic~ &1'(' ~ for mainte­

nance, DNU' trt'es in orcbnrcbi. ncar treeR or structures 
which call be climbed and in ~)ther Himilar situation,.. 

(3) LEAD WD~J~'" l'OIt TR.\.."81"OIOtlm:::!: Tra.ru.fol'nler lead 
wircs shal! J\avc deuranc(!S above ground'll. ... lixx'Cmed in 
Table 1 except AA modifiNl. by the I>ro\"iJ.Iio~ of Rule 
58.3·B111. 

B. ABOv"E R.AILWAYS .AXD TROLLEY. LD."ES 
(1) WmcR TnA..'I;"ffi'ORT FREIGHT CAR.<;': The clearances 

specified in Table 1, CaNe 1, ColUlllllK C"D, E, and P are 
ba,.;ed upon thema.~m'tUll height ofstanda.rd freight 
cars, 1:; feet 1 inch from top of rail to top of running 
board. Th('~ clearances shall not be reduced more thUl1 

~%, becau.'i(, of temJX>l'ature or loading. 

(2) .. OPEJ<.ATlW- ny OvruUu~\D TROLUN: The clearances 
specifled in Tl1ble 1, CA.'je 2, Column. .. D, E, and F are 
bru;ed upon a trolley pole throw of 26 feet, the usual 
ma.x:imum height of a free trolley pole above the top of 
rails or surface of ~treet ... used by trolleyea.l'M or coaches. 
,Above trolley lines having a maximum trolley pole 
throw at var:iaz1ce to 26 feet. the specified clearances 
~haU be increasOO or may be reduced accordingly pro­
\'.ided that the·elearances sp~~wed in Col'llmn P shall not 
be reduced to leAA than 30 feet and the clearances ~ .. peei­
ned in Cohunn ... D andE shall not bel'educed to Ie,s 
than 25 feet. See R'Ille 57.4-B2 for the clearancel'l 
required for gtO'Ilnded cables and nl(>s''lengers. 

Where railways o~rated b;o.· overhead trolley traIlSport 
freight ears, the clearance requirement", of Rule 54.4-Bl 
also apply. 

C. BETWEEX CO:;"l)UCTORS 
The minUnum allowable clell:rances between conductors are 
xpecified in Rule 38, Tablt' 2. with the following modinca­
tioIlS for Imppl~' conductors: These modi1icatioIlS, like the 

. tabular "ruues, .are ruso)o;ubject to thea11'owaole '\'llria. 
tion. .. sPt'Cwed in J~ule 38. ., .' 
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(1) Ox DU·l<'Ell.K.'\"!' CR08$AR!tl:S o~.Trm·SA!a POLE: 

0) Ctm.du.ctQrs of 7!jO-7500 Valt8: The 4-foot vertical 
cleara.nce between conductorK of 750-7500 volts, as 
spl!cified In. Table 2, Ca.<>e 10, Colu.mn E, may be 
reduced to not les,..; than :2 :r~t, provld~ ull of the 
foUowlnr,: conditiollN are met: 

The conductors lnvolwd are of one oWlleniliip and 
the circuit.. arc operated and maintained by the 
same erem: of worlaOen:;·· . 

vnder nO conilitionN is.tJili;.reducoo..clea.ranee to be 
applied in new cOruitl'Uctlon involving. new poles; 

Buekarm construetioD, tra.n."forme~ or ca.pacitorK 
are not involved; 

:More than one red.ucoo eleara.nce of :2 feet shAll not 
be used on any pole; rold . 

It is not practicable to obtain the normally required 
4-foot c1enra.ncc. 

b) Conductors of 7!jOO·::O,ooo'V'oZts: The .. 1 .. foot verti­
cal cleiu:ance between conductol."S of 7500.20,000 volt .. , 
1)..'0\ speciJicd in Table 2, Case 11, ColUJ'Jlll F. may be 
reduced. to not If,'s, ... than S f~t,· provided all of the 
following conditions are met ~ . 

The conductors involved arc of one ownershiI: and 
the circuit..; arc opera~ and maintn.i.nc.-d. by the­
:-w.me crev.'S of workmen; . 

Under no conditions is thi.<; reduced clearance to be 
applied in new conlrtrUction involving new poles; 

Buell: arm con. ... truction, tr~Or.mN·~, or c.apaeitorK 
are not In'\'ol'\'ed; 

l,fore than one reduced cleArance of 3 feet Hhnll not 
be n.~ on any pole; and 

It lR n.ot practicable to obtain the normally rl'quirt'd 
4-foot clearance. . 

c) Tri<J.'nfll,,'lar and Vertical CfmfiuUratum.: Crossarm..; 
used to lo;Upport conductors of .a: circuit at di!l'erent 
level.. (as in triangular or ~ertieal· ~onfi~ati.on) 
need not be spaced as in Table 2, CW'C~· 9 'to' .13, but 
may bc lU'l'anr,:ed so' that the vertieal sepn.rAtion 01: 
conductors of the snme eircuit Rhcll be not leAA than 
the pin sPllcin:::s of Table 2, Cru-oe 1rJ. 
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Rule 54.4.D8 a.pplie!ol for pole-top t.rian~u1ar con. ... truction 
involving one circuit. 

\Yh~l't' eircuits nrl' in"t.llll~in' V<'rtieaJ . or trilln~lAr 
conll~'I'atlon with w'Tticnl' conductor "Cpnrat.lon.'iI Ie&'! 
than a.'I ~i£<.>d in Tablc 2; Ca. .. es 9 to-'13, not more than 
two circuit .... "huJl 1)(' in:.;tnlll'<l on tll<.' ",'\n\~ cros.~ 

ILnd tbe condu('tol'!( of both circuit."l'Ihllllbc nrrnn:;cd in 
idcnticru phYl'lieal conftg'uration on'opposite sid~ of pole 
('xcept at point" of tran!'lpoMition;' In 'the event <iliIerent 
voltagoe c[I\SHifications nre involved,the vertical separa­
tion of the conduetol'N sball be' not lC!!. ... than the pin 
spacing for thehi~h~t voltageeoneet'ned. 

(2) Ox REu..TEl> LD.7: A. .... " B'C'cX'.An~s: . 
a) One V oliafjc Cla.~siru:ati(.m· : The: clearances of Table 

2, Case 14 (nnd clearances less' thn.n: a.q spee1£.cd in 
Cases 9 to 13) shall not be applied,'col!secutively both 
aooveand below the' same' conductor. The fore­
going provisions of this· rUle 'do 'not apply to con­
ductors . in triangnlar or 'I,'ert:iw' eonngurn,tion, the 
cien.raJlces' of Table 2, Cn.o;e 14 being directly 
applicable. 

Where conductors or one 'I,'oltagoe classification only are 
~1l'pporttd on the same c~the vertical clear. 
nnces··specif1ed in TAble 2;'Ca...e: 14, a.r~ not required. 
~tween conductors on line ann and conductors on 
related'buck arm pro'Videdno: eonduct¢X'S on the line 
armeross conductors of cIi.trerent' p~ or polarity 
on the buck arm. 
·Vol~ claMitiClltlOIlll for thillpurpo~ ~~ 

0.':'::;0 voltll, 
.:;0.';':,00 ~oltK" I' 

':':;oo.:ZO.OOO voltJI. I\Ild 
20.000 v?lt11 a.nd aboY~. 

0) CfJmO~'n.atiqn A,rm.\': m:l!'re conductors of 0·750 volts 
and conductors of 75(1·7500 volt-lare supported on 
the same crossa.rms with the'nearest conductors of the 
two cl.o..<mtiCAtlOns separated 8. horizontal distance of 
not less than 36 inch.~ (plu,'l anyneces...ary vacant pin 
spaces required by Rule 54.7.A3c) the vertical separa.­
tion between conductors on such a line arm and con­
ductors on n. reln.ted buek arm shn.ll be not less than 
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4i:eet;Thi." Vl'rtieal ~paration·lll.ay be leAA than 4' 
f~t but not l~ than Z :1'("('t'pro\';d~ thl' horizontal 
l'ICplU'ation of conductors of ,the two e18.'lllUlea.tioM is 
not.l~·than 42 lncht'S (plUM oIUly,Jl,~~ Vile ant 
pin ,Npae('~ required by Rul(" :J4.7~A3c) and all con­
ductors ,of th\' sam\' voltaA'\' cla.~",mca.tion' are )lUp­
portoo on th(' 1oI.'Ull(' en& or th(" crol'.-<lU"ln. ... 

Wh('re tlu. ... V('rticul ~parution of 2' feet (or lCIIK than 
4£eet but mOre than :2 f('(!t)bctween. ,conductors on 
a line arm and related buck ,al."Dli.'! utilized. any con­
ductor on such 1inl' or buck ,arm shall have a vertical 
clearance from any other conductor level of not leM.'! 

than clearances specified in Tabl~ :2,:Ca.'iI'S S to 13. 

(~ ) Ox TIm SA.'\tE CROR."AR:'ItS: 

0) DI:flert:nt V()ltage Cl.a,s/<o'1:fi.cati.o'1l.I/: SllPp]~~ conducton; 
of dit'rerent voltage claxHiUcatio:n. .. may 1x- supported 
on. the same c:rOKl'arnl.'Iin coniormity with the require­
ment.<; of Rule 32.4. 

0) On' Bra.ckct,~ Attached to Crf)I~3arms: Line conduc­
tors supported on brackC'ts or e-xtenslOll.8 attached to 
crossarms shall be maintained out..ude of the outer 
pin. position on the cr,oAAa.1:"m., with. a radial separa­
tion not less tha.n the :mi:n.imum pin. spacing speci£ed 
in 'l'lI.bl~ 2, Cns(' 1:>, £~m, any otherune,eonducton; 
supported by the- srune ,a.rm.., Line conductors I'Iup. 
ported on Nuch ,br~ketJ.; orerossa,rm el."1:ew.iow. shall 
be of the same voltageclll.sxUlca.tion Mthe conduc­
tors supported on the same, side of pole by the cro~ 
arm towhi()h the, brMket, ,or, arm.. exten.'lion is 
attached. The wrtical cl('arances s~ci£.ed in Table 
2, Ca..;es 1 to 14 shall be ,'provided between the con­
ductor on the brnekt"t and' the conductor level of 
Ally other conduetors not supported onthe crossa.rm 
to which the bracket h! attaehed. 

c) &mc Plta.~e ()r p()lM'ity :-Thedeara.nees, l'lpeci£.ed in 
Table,2, Case ... IS. and l'i.,a.re-not~uired between 
conductors, of both the Kame potential and the same 
phase or polarity. 



Vi muint.ai.ncd. tL'I grMt·ru; pr:l.(!ticnble, nnd iu' no case les,,, 
tl'lAll the ,following: 

.11.,...,._ 
, VQltt1{1tJ of MlttaMfttJ.1HJfJ" 
r-d .m..(I" Ol,At!!" coKll'W~tot' r-l 
0.750 ' __ ~ ____ • _____________ ~_~~.:_lZ mehes 
750.7500 _____________________ ~_~IS· inches 
'7500.20,000 __ ;. _________________ ;;._24'Uleh~ 
20,000-35,000 ' _________ ~ _______ .;. __ 36 ,inches 

(7) VOL'l'AOli:S OF, ~rORE TIL\. ... 68,000 Yours:" 
a) Crossin~ or CoiAnea.r u:ith ,Wires ,cr" Ca7JLcs of Other 

Unes: The.cie-arll.DCes.lOpccified in Ta.ble-2, Column. I, 
Cnses 1 to '; inclusive, for conductors. of more than 
68,000 volt'icroSlioing or ~linea.rwith.,eonductors, guys 
and me!lSengers. .wbich a.re not supported on the Mamc 
poles, shall he increa<;ed bY"iindl £or cach kiloyolt 
~bo.ve.'6S lev. ", 

b)Supporlea. on. tl~ Sa7'M Stnidwre: The vcrtieal sep-
8.ratioll between conductors.. on ,line, a:rm... and eon· 
ductors,on related buck arm.~. (Ta.ble, 2. -Column I. 
Ca.o;e 14) and the homontalse,Pw:atiol'l,'of conductors 
'On erossarm. .. (Table 2 ... Col1l.mll,I; Case 15) shall be 
ine.reas«1,1in<ili. for each kilovolt above. 6S kv. 

D. FRO)! POLES 
Thebn.-rie nlinlmum clenranees of conductors from center 
line and snr:fa.ce of poles are s~ified" in' T&ble 1, Ca.~ 
S nnd 9. Modificl\tion.~ of'th~ bll.",ie'elearmc(\." are speci· 
fied in Rule 37 and by the f'ollowinr: provi...rons : 

(1) CJo:.."TER L~"E CL'IWtA."'cE AT A.~Gr.;Es;D:- I..X:''''ES: The 
elea.rtmce:. ~ci£ed in Tab1e 1, Ca..;e8'mny"be reduced 
at angleR in lines where it i'l neees.'W'Y' to sUpport eon­
ductors on the' ,cde of insulator.-; p~ed on pole-pins. 
prov.ided the di'ltanoo ~tween.. 'the . cen~r . ot any such 
pol('-pin and ,the center line or the croR.<.:nrmthrough 
bolt ix not leAA than the diKtD.noo ~ed .in. Table 1. 
C~ S. This R.ule 54.4-Dl "hall not, be, held to permit 
a.ny greatcr reduction o£ climbing!lp8,ce widths than that 
speci£edjn Rule s.~.'; . ..1\2 for line- angles.. 
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(2) Cc."l'Elt Ln-."lI:' CI&a.\.~CE." FOR 750'~vor..'rS A.'''D AnoVlt: 
The clec.rnnces referred to in Tablo 1, CaHe S, ColUlllrul 
E and F. apply ~ £ollowH with l'eHpeet to voltnge : 

7so.7500 volt'i __ ..: ___ .;.; ___ ..::._~:..:._.:. __ 15- inches 
7500-46,000 volt .. __ ':'_~':' _______ ":':_.: __ 1S inches 
46,000 volts lind nbOve~~ __ ~ ___ ~~' ____ lS: inches plus 

, "~.inch per kv'ill e:ccessof 46 lev. 
• '.. I. ,. • 

(3) Co~"DUCTOns PMlS.IXQ AXD UXA'l"'l'Acn:zI),: The center· 
line clearance between poles and conductors which pas." 
u.nattach~ shall be not lesS than 1, tiines the clearance 
speci£ed in" Table l~ Ca...c S, except where the interset 
pole is within 10f~et'of a pole to'vhicllthe pa.'\.'1ing con· 
ductoI'l'l tJ.r~ nttnclw<.1. "'ncrc poles of the two linCH 4l'e 
1es."1 than 10 feet apart, clell.l'IDlces'not les:ithan. as speci. 
ned in Table 1, Ca. ... e S, shnllbe maintaii1~ between the 
center line of rul..v pole and conductorR which pas.'\ 
unattached. ' . 

Thi<; rule will often neee:isitate the use ~f clearance cross­
arms with. conductor clenrances as ".:peeiticd in Tablc 1, 
Ca.<>e 8, or the alternate increased. clearaXtces for service 
drops a.'i provided in Rule 54.S.C3. . 

(4) ,LO~GITUDINAL ,CA.llLES A.'''D' JOOslr...~aERS: :Messengers 
and longitudinal supply cables, trea.tedas required. in 
Ru1e 57.4oF, may be attaehed to the surface of pole and 
thus have clearances less than a. .. speemed. in Table 1, 
Ca.'>CfoI 8 and 9; Column D. ' " 

(;») IV.OK CONSTRCCTIO~l"OR 0·7!)0 V'OLl'S:, Conducto~ of 
O.7tiO ,"olts Ul.l'acit construction mAY,be att:lehed to pole<! 
with clearances les.~ than lti incbCH and 3 .inches a.~ "pcd. 
ned in Table!, Cn.-.eK 8 and 9 respectively~provided ,..ouch 
con::.truction . complies with the provisions of Rule 54.9 
and'such conductors, not including their ,tie ,,-ires, shall 
have a clearance of not less than 2t inches from surface 
of pole. 

(6)DEADE.'"DED O~ POLE: ' ' 

a) O~750 Volts: mere conductors' of· O~750 volts are 
, dead ended on 8. pole in' '\'ertical. configuration. the 

elNll'RllCes" ~ified for rack eOrultruction, Ru1e 
:i4.9·B1, shtill applr. 
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III corner con.qtruction,a conductor i~ ISO dead ended 
in one direction only from. the line arm and 
one dir~tion only tl'om the buckal.'I!l. with the 
ener:.ti7.ed 1!Ortioru.; of conductors -H() deJ1<l. ended 
.lll.a.i.ntaine<;l at a clearaJlce of not, 1~'i than 30 
inches frolll the surtace -of the POle and required 
clira bing space lllaintained (see Rule 54.7) ; and 

I\"'berea conductor kso dead ended' with. a line 
ann and related buclc Arm present,'110 transfol'lller 
OJ:' other apparatus ea.rrioo on thepol(' i<; connC'CtOO 
to the cirCuit concerned. 

b) N01'ctll,an 7$00 'Volts (see ... '\.pp. G, Fig. 14) : A eon­
ductor oia circuit of more than 7500 'volts in horizon_ 
tal Conti;::-o.rntion on a Cl"OHxll.rm may be dead ended (at 
conductor term.i.lultiollX, an~les. OOrnl~l'8 and for 
chan~ in conductor size) in line with-the cen~r line 
of pOle Or in line with a, diJ.iumce fioom center line 
of :POle 2{'S.1; than the 18 mch('8 sPE'eifi<.'d in Table 1, Ca'>e 8, provided: 

'\There the cirCUit concernt'd i'i suPPOrted on a line 
arm only; except at the tepeo! a ',pole nnder the 
Pl'On.uoru. of Role 54.4-D8b. ""condUctor is so dead 
('ndooin Oue direction only with eliDlbing IIP4Ce 
maintain<'d on the °ppo..ute side of the pole and 
with the energized ,POrtlOllJj of the conductor so 
d~ad ended maintained at a cl~ara.nce of not leN.'1 
tban. 24 inches from the centerline o£ POle; 

In ~rnercoll.'ltruction 11 conductor iN 1'.0' dead t'nded 
in IJne direction on1~. from. the ·liue ann llnd 
one <.Lirection onl~' from. the buck ann With the 
('oel'~b;ed POrtions of conductors liO,dc-ad ended 
llMilltain<'d at a clearance of Dot l~ tha:o. 36 inches 
from. the ,"ur£ace of th(' POle And requ:i.l!'ed cliro.bin~ 
SPRee :maintained (see Rule ~.i); ,and 

\\"'here a conductor i .. so dead ended witb. a.line arm 
and related, bUck arm pr(>l.;ent, no transformer or 
other apPlU'll.tu,.; carried on the pole k conncct«i to 
the circuit concerned. 

(Sl .AT TO? O~ POI.F,: 

a) 0·'7$00. Volt.~ 1'7/ rr-r'an.g1WJ.l' Confi(J1lra:i?'<ni: A single 

conductor of a circuit of 0.7500 "'ol~ ma:." beatt.ached 
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~t the t(\1> of a pole provided the other conductors of 
the same circuit ru-e on a <:l"01I.'Ial'm and nrc not less 
than 2 feet vcrtieall.v below the level of such. single 
conductor, except that f!U~ a. 2-foot vertical separa­
tion i", not l'equircd: for dead-ended·e¢nductors eon­
forming-,to 1>rovWons of RuleV4;4-D7a. 

Where this triangular con1i~a.ti.on:iH UHed, all eoD.­
ductors of other circuits ~n crOl'lSarttlA on the pole 
shall 00 not ltfl.'1 than 4 feet beloW' the level of the 
lowereonducton. of the pol~top ci1"euit and conduc­
tors or 0.750 voltl4 in rack cOllJo\truetion: shall conform 
to the requircment'i of Rule 54.9-E. 

b) }[orc t71,(1,"" 7500 Volts: Asin.$;lee¢nduetor of a cir­
cuit·of more than 7::)00 volts lIl3ybe'attn.ched directly 
to the top, of a polc or to acros,'ilU'lU ,at the top of a. 
pole a.t a distanee la'i than a..'!l speci£.ed in Ta'ole 1, 
Ca.'1e S, provided no n-ans.former or other apparatus 
(excepting pole-tops-witches or lightning al'TeSters) 
c.arried on the pole i'i conn~ted 1:.<> the circuit so 
nrra.nged. 

Where this. construction 15 used, .all conductors of 
other c.i.reuits on the pole, ,shaUbe not les.." than 6 
feet 'oelowthe !>Ole-top conductor cx~pt that in I'Ul'al. 
di'ltricts the conductors of a 0-750 "olt ~ondJuoy cir­
cuit lnA"v be not leN.'! than 4 feet below the conductor 
level of such A primary circuit by mea.n.'1 of which 
the lI«lon&.ry is supplied. 

The <;lend ending of II. eonc1uc1:Orattopof pole under 
thescprovision.'1 i~ optional with dead ending under 
the req~ment.'1 of Rule 54.4-DTh. 

(9) LATERAL A~]) VImTICALCO:-"D'OCTOns: Unproteeted 
lateral a.nd vertical e¢ndueto~ (~cepting ground 'wires 
lll.'Italled 1l.'Il'\~ified In Rule 54.6·B; wnd "'ires installed 
as sp~ciD.ed in Rule 53.4, 'aud ~itably inHuln.ted eonduc­
tOl'8 of 0-750 volt.'1 entering' term.inal ftttin,::s m.ounted. 

. on the I!\u-.face'of J'Ol~ !l.'1 spWfied in Rule 54.S-P) shall 
not 'be attached to the ~u'rface of poles, 'out shall be ~1lp­
ported on crossarms orothel." supports 'and :u-ranged to 
maintain the ~peei£oo elearanwo from ,polell. towers or 
~tr\lctures and. other conductors, (Ta'ole 1.. C!l.~ S and 
9. and. Table 2, Cn..<IC.~ 15, 16, :md 17), and to maintain 
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the . climbin:i a.nd· working· sp1l.ces :I., required,. in . Rule 
54:;. In lieu. of 'the' £ore~o~~ lAteral-and :vertical con. 
ducton; may be iru;talled on the l'urface of )'oltl-l provided 
the. conductol"l\ are ~-uitably insulated and, protected a. .. 
specificd.in:R.ule ~.6. 

E. FROl! CROSSAR.'fS 
The minimum distancP.s of unprotected conductors from 
the surface of erollflll.l'ms are specified in,Table 1, Case 9. 
These clearances: from the surface of c.roasa.rxns. are not 
required for suitably iIDlulated oonductors in .':r'UJ).R which 
are protected :I.'l fo-peemoo in Rule 54.6-C 01""£01" suitably 
inHulated conductorll'where cntc.ring such protected runs. 

Lend wil:'t's of 00.5000 voItH ma.y be 1es."J than 3 inches, but 
l'Ihall ~ not lesM than 1 inch, from the surface of er~'IIU'lllM 
where equipment (cutoutx, !<I\vitches, ('te.) mountOO. on the 
cro .... 'W'ms is so constructed that clearances, of les. ... than 3 
inches are n~es...ary for the entranee of!lllch: lend." to the 
equipment. 

F. FROM G'U"YS A.,\'J) )!ESSEXGERS (~Table 2, Col. 
umn J.\. Rule 56.4-.C and Rule ~7.4)' 

G. FRO).r GROU::\"DED )rET.AL BOXES.A..''1) EQUIP· 
)rEX'l' _, 

On wood poles or structures, all grou:o.dlXl metal bo;tes and 
;:rounded metal cal'($ for equipment .~ be 'not 1«::s5 than 
3 feet nboye or 6 feet' below the level of' Unproteete<i 
lmpplyconductors, c;:.,:ceptin~ st~t light drop \vn:~ which 
are not l('ss than the dil'tances l'pccifiedin Rule' 92.1·F5 
from th<." m{'S);Cng-eN, eonducton; or metal boxes therein 
mentioned. \Ther(' it i .. impracticable to,obtaln a 'clearance 
of at lea."t 6 feet below unprotected supply ~onductors of 
i50 vo1ts or 1($S;& clearance of not'les.'1 ,tha.n;4:f~t, below 
such conductoN will' be ~rmitted if D,'proteetive covering 
01." ::runrd is provid(.od above such metal box'or ease. ' 

Thisreqrurement d~s not apply !O ben&· and· terminal, 
of l'iRers or l'UnN, which Hhall betre:l.ted"llSIlpecitled in 
Rule M.6-F. nor to certain tra;osformer CMI.."S as·provided 
in Rule 58.3·CS. nor to the C8.<;('S of oil switches treated 8.S 

RpeCified in Rule 52.7 ·F2. 
Metal conduit boxts and fittings of runs or':risersshaU be 

tl."eated in accordance 'With the provisioIlH of Rules 54.S-D, 
E andF. 



1:I. ABOVE OR 1l.LO:\'G THE, SIDES'OF BUlLDIXGS, 
BRIDGES ~<\..~"D OTHER STRUCTURES ' 

(1) U~A'1"rAClIEl) CO!\"D'C'CTor.x: Conductors shall ~ so 
arranged a.<; to hamper and endan:gernremen and work. 
men as little Il.'I p<:>s, ... ible in th'e' ~r!ormance of their 
duties. The basic clearances: of condllctorsfrom :bulld· 
ings are specm.ea. in Table 1. CaJol~ Q. lind 7; The 
requirements of Ta.ble 1,. Cru.;e· 'i,' alJOO apply at :fire 
e~pes. ·e."cit'l,'· windom;, etc., at· which human.:'contad 
may be 'e~-pected. . 

\Yhere-the 'Vertical dil'>tan\!e above g:I.'Ound of, conductors 
of 7500 volt.'! or ler..'>j iN in e~ce&" of 3:),£eet, the horizontal 
clearance from buil<lli:l~mIlY be 'less thnn6- feet. (Table 
1, CnNe i, Column. E) but shall be not l~ than 4 feet. 
See Rule 54.8.:134 for N<!rviee drop. , ciearn.nce' require-. 
ment", . 

For speeial treatment of bol'> and lead wires of trllllX* 
former in.,t.allations in alle~'N, etc., see Rule 58,~B2. 

(2)A'rTACnEfY CO:"'1>'C'C'.t'ORS.: 'Unprot,eet(d conduetors not 
exceeding 20,000 ',volt.'! ma:-o be "1lPported by attachment"! 

,to build.iDgs. bridges and other structures. Xo conduc· 
tors of 0.750 ,~oltsso supp<>rted; the clearances of Table 
1~ Ca.'le 7, Col'Cll1.lll 13, C and D Iiliall 'apply. To eon. 
dUctors of 'ioiO.20,OOO volts NO ~ul?pO~ a' minimum 
how.ontal e1elU'lUlce of :3 feet shall apply. 

In lieu of thel>C requirl."mcnt~ for unprotected 'conductors, 
NUpp}~' conductors mllY b(' installed on t11(' :.-urlacc of 
buildin~. brid~e1\ and other structures in ~rounded 
m~l conduit or other ~ound~ sheath or i:roundlXl 
shidd suitably protected from mechaniclil injury. 

1. 'V1'.1)ER OR THROUGH BRIDGES,. 'VIADUCTS OR 
SnrrLAR STRUCT'GRES 

Unproteeted /'l1lJ'pJy conducto~ which ~. unatta.ehtd 
under brid~, viaducts or other :.tructures !ihall be'main. 
tained at ele8.l:'ance:i above ~*roundand walkwaYN a.~ 
Npecified in Tuble 1. Cu.~ 1 to G incl. ; a.t eleara.ne~ from 
wa.lL .. and under.neath pa..""tJ.; of such :rt.l'Ucture. .. :a. ... "-peemed 
in Table I, Ca.'Ie 7; and At clea.ralle~ from. conductors of 
other e1B.o;siticationl'l~ Npecitl~ ill Tll.bk 2., C~ :3. 

Conductors of 0.20,000 volt".;, pa,o.."in,z under, or throu::h 
brid~cs, viaduct,; or similar structures, may be ;atta.chtd 
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thereto in: accordance with theprovWoIl of Rule' 54.~H2. 
Wa:m1n::\, si..,"'IlS of a. substantial. character with'letters not 

le1ji1 than a illcb~ in lleight reading "IDsh'Vo1tase" tor 
\'olt~(>S in I'X(!(>SS of i:;O \'olt'l ,..Juill. be placed. coru;picu6 

oUl<ly on each crol>Kll.rm or Htructural' member' HUpporting 
the <!oIl.d'\lcto~. ." ' 

In li"u, .of th~ requir~ment.lo; for unpro~wd ~~nauctors. 
,",upplyeonductol'H which' ("rOl<M under 'brid~H; viaductK or 

otber' S~T\l.ctUr~ shall be enclosed m'grOunded. metal con6 

'duit'or in:othcr ~{I('CtiY('l~~ ::-rounded. sheath or'ATounded 
shield 'suitit'bly' protected from m~1ianica.I· :inJury. ' 

• t ' '. 't' • ,d" 

54.5 Sags . 
)finiinuin conductor Hll:;:"N ",hall be'~nichthat.unde~ the load­
il1~condi~ion.'! speeified in Rule 43; the safety factor sped­
£00 in'Tabl(> 4. R.ul~ 44 shnllbemet. . See·Chart .. in 
AppendixC for su;::ogeHt(."(l sa~ at riorInal.~mper&tureH. 

'. .\ " 

64.S VertiC3l and I.a.teral Conductors 
. A. ~"PROTECTED CO~"D'C'CTOR.S (~R-a.le :20.S-D 

:for denmtion) 
Unp~otected conductors from onelev<."lon A pOle' or struc­

tllr() to Il.lloth('r level "IMll· not· pa.'VI \ within, th~,elim.bing 
spac~: shnll not pa.,« within the. Wl)rlcingKpace,. except aN 

IX"n'llltte<l,by Rule .34.7.B2;. shall· not pa. ...... between thc 
eonduetot'N of any oth('r eire.uit. ('x<!t!'pt betv.·e("A·:pole :pin 
cond,\l('tor· po"utiorul; and :J'\AU,ele~ .the -cQnduetors or 
oth~r cireuit'l by distallces not le~s, than :the, :follo\\ing: 

IltqM.teoltaqe /l14"ftfloGi'- '.J(tM.NM·f'Odi.ht"'~ 
o! condNctor. CQ .. ~ 1H!r-CO~_II 
O~OOO volt'i _____ ••••• ___ ~ _____ ~_ll, .. mch~ 
:;000-7500. voJt'i ___ • __ • ____ -: ______ 'lta--.incb~ 
756o~20,OOO volt ... ____ ._. ________ ~_24 inch;'" 
20;000 .volt'i and abo\·e ___________ ~36 . inche.. 

. . . 't 

'\'\nt'1't' the di,.;tance between leve~ iwm:J(~x·CeAAo{ 12 feet 
and unprote-etl."<i ·conduetol'l'lpa. ... ~between· the· pole-pin 
'conductor··poKition.'iof anY' other eJrcuit. 'addltionaJ. sup­
portHllhall be' in.:rtnUed 110 thatthe:ma.."Cimum 'len'gth of 
conductOr between )o'UPPOrt.~iJ.; not more' than::!2' feet. 

The :clearanee-; in the abov~ tabulation do not apply ''between 
tl\J:)l'Iin. buekal."m con.,\truetion; the eleutuleeR': R~i£ied in 
Tabl~ 2. C~ 16 being directly applicabl~. ", , 
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l<'or· cleara.nces b(ltween Ntrcet light .drop wirts and (II\bl~, 
other conductors and metal boxes, see' Rules ,58.2·13.1 and 
92.1.F5 .. 

B. GROlJ).1) '\\-""IRES 
Ground wires shall have a. conductivitY and mecl:ul.nica.l 
strength at least equ.a.l. to that of X()~· S .A. WG' medium­
hard-drawn copper wire; they &hall not be installed. on 
the top surfaces of crOss.u'n.lS; 'and they s1ia.U have clear­
anc~ of not less than If :inches £rom hardware m: lIi:!eord­
anee with the provisions of Rules 52.7·13 and 52.7~C. 

Ground wires attached. to or run on the £aee, baek or 
underside of wood eros.~ or on the ~urfa~ ,ot,:wood. 
poles and structur~ shall. be covered .throughout their 
length by a ::.'Uitable protective covering (!:lee .Rule 22.2), 
excepting .that grou.nd. wireli of 0.750 volt circuits or 
c<tuipment are not required to be covered whex:e iDstalled 
on the underside of <:l'oK.~" or the pOrtions of c:ro6S­
arms supporting 'Q.7S0volt conduetors.· ',.:; .;-:'. \. : . ',:; 

Ground wires .0£ common neutral, systeDlS are :8peeinlly 
required to comply with the pro\"':i..-.ions of :aules 59.3-C 
and 59.4 in.addition to the provisions of thi .. Rule 54.G.B. 

C. LATERAL CO~'DUCTORS 
Lateral run.~ of conductors of 0.750 volts xnay be less than 
the clearances from eenter line and :mrftleeof p<>le. and 
from the surface of. eroSlW'm, M speci1ied' m . Table l, 
Cnses S and 9, provided HUch conductors are 'sultlLbly 
insulated and pla.eed along the bottom sunaee of cross­
a.rm.'ilU1d,a,re protect4..'<i by wood. moulding' or impregna.ttd 
~r condUit of thicknesses not 1~ thn:o. as' N~ed in 
Rule 22;2. . _ 

Lateralrcns of conductors of more th8.ll''i5o..volts may ~ 
less than'the clea.rances from ccnterlble and sur.fa.ee of 
pole. and :from the surface of crossarm.~; a.~:specj:fied :i:n. 
TAble 1, Cases S and 9, provided such conductors are 
suitablyiDh'Ulated. and are protected ,by impregnated 
:fiber conduit attz.l.ched to the bottom. surface of Cl'OIISQ.'t'm. 

The wood mould:i:ng or nber conduit, required. for prote-e­
tion in accordance with this R.ule 54.6-C ,.shall. exte7Jd 
along the n.r:m. to the outer position of any conductor in 
the run. and.in no ea.se shall the covering be :terminated 
within 15· inches from center line of pole. , 
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The radial clearances between conductors, ,specified in 
Ta.ble 2, C~ 16 and 17, n:re, not required between "uit. 
ably iruru.lat~ conductors in the same lau-ral, run. 

D. v'"ERTICAL R1JXS 
Conducto~ ~ta.U¢d in the form of vertical runs on the 

surface of poles or not more' than" 18 ineh~ .from the 
center, line of n. pole shall be bllitably inb'Ulated. 8.lld 
covered throughout by a ~uitable protective covering. 
(~ Rule 22.2 for the defurition ofsuita.ble protective 
covering.) '!'hiJ.I protective covering i.~ not required over 
vertical runs in metal cond.Uit a.ttached to metal poles, 
towers or other structures ,provided pipe and.l>1:rUcture 
nre metallicully connected and ct!e<ith'cly groun.ded.. 

Conductors in the form of vertical.:run. .. · more than 18 
inchClol from ,the center line of any pole Hh.all b¢' "uimbly 
iWiWuted and covcred by IJ. "llitablc protective covering 
or hy ~cUl'ely I'Upported. 'impregnated :fiber conduit 
without metal pipe. Such runs 'shall' be' loea.ted outside 
of the climbing and working space1\ and' 'shall not ]>a.'i8 

between conductorN of clli!erentownership except between 
the pole pair :and at a elearn.nce therefrOm of not less 
than 6 incbes. . 

V crtical nllll', where \"ncru;ed in :.n-ounded metal' conduit. 
sheath. or shield, shaIl be treated sA riSers. ' . ., 

Conductors in."talled in the fom o:(vertiCalrun.s which 
extend withili' 8 feet of the ground' Shan be encloN«l in 
securely groUnded . metal ca.~~ or' c6verm:;: and shall be 
treated as risers. . " . 

The rrunal clearances between conductors, speei:fied in 
Table 2,' CD.'leS 16 and 17, are not requ.ir~ between suit. 
ablymsuln.ted' conductors in the same vertiCal rUn. 

.,'." . ' 

E. RISERS 
Risers f.rom und~rground Cables' ~~ ~tb.er eonductol'li shall 
be encased in ~rounded iron or Nteet -pipe'( or other metal 
covering of equal litrenll,'th.) froin the ground line to 8. 

level not less than S feet above the ground line (see 
App. G,Fir;; 61). ' 

Any rixer on the ~urfaec of a :pol~ or' not mol'C th8.ll 18 
inchcsfrom the ecnur line of a pole sha.11be·~\·p.red by 
ll. suitable' protective cove.ring 'Where within a vertical 
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di-;UJ.nce I>fS fe\"t from the l~v~l.,o£ ,comnmn;,cation con­
dllctol')(,{incl'Odinlt cnblcl') or \lnPro~cW: :mpply con­
ducto~ (including the leadx from;.thc,terrninal) /lUp­

porW by the sAnle pole or wher:e within a radinl ,distance 
of 6 feet from <:onductorN not suppO~'by the'sS.m:epole. 

1my ri.~r m.ore thtul 18 'jn<.'hes from th<.' e(-n~r:,'lin(' 01 a. 
pole shall b<' coveroo by a !omitable protceth;e' co\'('ring. or 
by securely suppori('(l impregnated fi~r. condUit ,\oithout 
metal pipe, where ",'ith.in a \;ertieal: ili/itAnce ,of S '£N-t from 
the level o(communication conductors"(includm~ cables) 
or '1lnprot~t('(l supply conductors, (including' the lea&. 
from th(" term.inul) supportoo by the AAlllt poie'"or within 
a radial distance of G f('et from eonductoi'S n'ot supporte<l 
by th(" sar.o.e pole. , ' , 

The portion' oi an:-' rio;er betwecn' I tll(" , inJ,;uli~till:: co\-ermg 
rcquir('(! on the upIX'r k('ctiQn an'a th(" 'ID('Itu.] covering 
required on the 10w('r S('ction b~' tbe !or('~oing' sluill be 
covered .by , the e).'Wn."ion of eit11er or both oi suc~ cOver­
in::,os. Wllere fiber conduit over metat pipe L", u.~ a,;; a 
protecti\'~ cov~rin:::,. th~ fiber conduit lilltin' not' (")."tend 

. within S lector the ~ound line ands1Uu], ~'ili~talled:in 
a workmanlike mannt'r and securely' sUPPorwin ordN' 
to prevent it from Rlippin~ downward and 'expOs~ any 
upper section." of the IIlI:'W pipt'o :" :' , 

The rndinl clearnnces between conductoN. s~illed in 
Table 2. C~~s, 16 a.nd 17. ar~ not required ~tw~~ suit­
ablY insulatoo COTlductorK in the $me ri.~r. " , 

Proiectiv(' eo~ .. ('rl~:::, (suitable) is not required'~\'er risers 
. in iron or steclp:ipc nttaeht'd 't.() .. .a: '~tee1pOle~' .'tower or 
oth~r metal structurc, pro\'idoo the' irOn' OJ:: . ~teel,pipc is 
et!l'cti,'eh' grounded IUldis met:n.1)iNillv' conn~cted' to such 

~ . . .. . ..,' 

met..i1 structure. 
, r ~ I .. r • 

F. TERlrIXALS OF EXCASED RISERs :A..,\"D. ':s."G"XS . .. ..,,' 

TerminaL" ot: ri:-ers orrun. ... shull not extend'abo\'e,tlle le\'el 
of line conductors to which tlle .termiUa.l ie~d~ i are con-
n~ted exceptasfollo",~: , ." 
Where the line conduetorK are dead-ended.on· ,the oppo.­
site siae of th..- arm'! from the terminah. and,;no line 
conducto~ supported on· the liAlnt' eros.~" and the 
Harne ~i<lc of pole extend 'j')8..'It the: terminal" and no 
bU(,KRrlU ('onstructi<?n i-; involved, or 
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\Vhere ~onrluctors in exceiS of 7500 volt"! . urI!: inNtalled in 
vertical contiguration Oil Ct'OSl\llrms': and ,-the,terminaL .. 
are mounted 011 the same armx which~upport, tht' con­
ductors to WWell thetl'rminal .. arc connected. 

At the upJ)('r end olwrtical rtw. ... or ri.~ ou.,wood poles, 
any tt>rminal or ~rnlln:ll fittin~ wjt~ diJ.lt8.nc(>S from 
ce~ter line of polc,lcli.'! than lL'! I\peeified in 'l'&b1(' 1, Ca.-;e 8. 
shill be prote<'ted br a cro~"\.IU'ln or wOod, bloCk placed 
above it at a di.'!tance Dot exceeding 4 mebl'S. The w<XXi 
bloek may be omitted if the term.in.al' or ,termlmll ntting 
at ,the upper end of avertical run or riser of 750 volt'! or 
Ies.'! ix, on the ,same /jide of a pole a.", and not mot:e than 1 
foot below, (), transformer, , 

Cable or conduit bendl; and the t('rminaJ ... , ofr~'\ers or 
runs of conductors of more thn.n, 7:;0 volt.. shall bE' 
arranged with a." little exposed sUl'f~a.~pra.Ctjc:a.hle but 
are not required to be covered by a protective covering 
provided. that no Portion of the ,termlniil:,or ~~iated 
'Ollpro~ted conductors are within the climbing spaee or 
within the clearance fl'Qm center line of r»lespeci£ed in 
Table 1, Case 8 (1S or 18 inches), All'expOsed :rrounded 
surfaeeil of such wrminaJ fittin~ nnd' ben& of risers a.nd 
ruM shs.11 bl' l'lOt II's. .. than 18 inches \'ertieaJly'above the 
. conduetor level. and not le~", than 2 f~ira<iin.llY':frOm any 
~oncluctor at the next conductor le.,.el~" of' 'unproteeted 
cl)nductoT'N of aD.l)tner circuit which is entirely ~low the 
lewl of the circuit to which the riM-I" is conne<!ted. -, .. 

The tel'JXlinal :fittin~ of 'riserS or runS o!eonduet~i.;'''' or 
O·7GO volt.'i in",talled on the surface!\ of ''POle.. Nhiill·not be 
within the climbin~ space and unproteet«t: iead.~1 to or 
from NUch terminal.~ shBll notpn.'\,'1 within: the 'climbing 
IIpace but may have a clearance of 1~'1' than. I!;> inches 
from center line of pole (Tablt' 1. Ca.~ S}a:nd. ,less than 
3' inch~ from the surlMe of pole or crossarm '(Table 1. 
Ca."Ie 9), It i .. r~oIllDlended that C()nduetors from such 
terminal fittin:;:s ~ I'Illitably insulated a.nd~ where prac­
ticable, cnrrit>d 80'1 proteeted lll.teral runs on th~ bottom 
surface of croAAl~!I (Ree Rule 54.~C); 

Tbe vertiCAl clearances between' 'the lowe:--t::point of lead. 
wil"('s of n riNer or run (vertical or lateral)' 'and 'the next 

, ' , 
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conduetor level' below shall· confOrDl to the reqnirement. .. 
~ed in Rule 54.4.C6. 

See App. G, Fi~.61. 

G. CLEARA..'WE FROlr HA.RDW.ARE O~ WOOD 
P.OLES OR S'fR'VCTti'RES" 

On wOod poles or structures, all ~ound wires, conductor 
shentlul (meUillic or nonm<.'taIlic brruw.. to.pex or cover· 
ings), meW conduit.~ or ru..ers or ru.ns. and hardware used 
for Attachin::t" sucb ri...;ers or runs to structures, shall be 
notJe:;;,,, than 11 :inches from ::;-uy shlms, belts, braces, pole 
steps, and other hardware not a:;....;oeia.ted mth th~ ri!;ers 
or l'UllS. In cn."t'S where it i" not prMticable to obtain at 
least 1';' inches of air.gap and creepa.::ediI.1ance, suitable 
inJroIating sheet fib"!r or fiber conduit or' othersriitable 
mean. .. sh:ill. be used to provide'i creepa.:;e di"t:l.nce of not 
less than l~ inches. . 

H . .ATTACHMENT OF PROTECTIVE COVER~G 
Prot«.tive covering shAll beatta.ehed,to poles, ,erOAsa.rms, 
or structures bY.meaw; of corrosion.resi'l.ting. metal stra.ps 
or staples which are adequate to maintain sueheovering 
in its proper position. The distance between ·stra.ps or 
staples shall not excm 3 :feet where ,such covering is a 
hardwood moulding. Due e.are shall be exercised to a.void 
the possibility of nalls protruding through:my .inner sur· 
fD.e~ ()f any wood casing uo;;ed a,-.a, protRctive (!ovcrm:;:-. 

54.7 Climbi:ng:lJld Worki:ng Space 

A. CLI'MBIXG. SPACE 
Climbing space, measured from centel' line of pole, shall 
be provided ·on on~ side or. in. one quadrant of all poles 
or structures, with dimenicions ru; slX'Cmed in Rules 
54.7.,Al, 54.7.~f1.2 and !i4.7-A3. 

The climbing fipace I'hall 00 Xl:l..1.intained in the same posi. 
tion :£01' n. distance of not le~ .. than 4: feet vertically both 
above II.nd below. eACh eonduetor level throngl1whieh it 
Pa.'lSeS. Compliance with this requirement ne<:essita.:tes 
tha.t the position of the climbing. space shall .not be 
cha.ngE'dthrough conductor levek whleh are less than 4 

. feet apnrt. "'llere the vertieal.clistan¢e between. consec· 
utive conductor levels is 4 feet or mor(', and. less than S 
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feet, the position of the climbing space througb,such. con· 
~utive leveL'\! may be sh.i£ted not more th4ll olle-qUl1.rter 
of the diNtn.nee around .the pole. . Where a oonduetor :... 
in:~t:illed at the top of a pole under, . the provi.uoXUI of 
Rw(' 54.4·D&, the climbing Npact.' sbnll c-'\"tend .up. to the 
l~vel of such pole-top conductor but n<'Cd not be provided 
through and above such lewl 

Allowable obJo;truction.~ of these climbing spaces, where n~ 
essary, are spedtied in, Rule :>4.'j-A4~ . 

(1) .Dnm."\"SIO:\S WlOOtlt Cnoss.AR..\ts .ARE XO':!: ~"VOLVEl): 
ClimbinA' space through. the levels of conductors dead­
ended on poles in. vertical confisuration I!Ihall be a. 
square of the hori1.ontnl dilnensions tabulated below; and 
oue side of s'uch climbi:o.g spaCt" shall be bounded by the 
vertienl plane of the dead-ended conductors with the 
center line of pole bLo;ectillg such. side (see . .App. G, 
F.i.g'.15) : .... 
VaUa(Jt! Qf C(Wfl.«:tIJl'l' IJi,--umJI of IIqtt_ 

750./oiOO volts ____________ 30 inches 
7500-46,000 volt.'1 _________ .36 inchet; 
:More than 46,000 volt, .. ____ .:~6 inch~ pl\llol ?i inch 

pet' b'. in excess 
of 4& ltv. 

Fot' climbing space dirnen.'1ions f01;" low "oltage rack con­
struction see Rule 54.S-F. 

(2) nDIE."'SIO~8 WItER.E.LDiE.AImS ONLY ARE I:-.'"\"Or..VED: 

The elirobing space through leveL ... whet'e line arms with. 
out related buck arms are present onpoleli or structures 
shall be on one side or face of th.e pole,with., the center 
line of pole a.pproximately xnidway on one, ~ide of the 
cllinbing- space ,(see API'. G, Fig. 16). and shall have the 
folloWing dimensions: . 
For conductoX'S of 0~'i500 volts> the eIlmbiti.:; sp.a.ee shall 
. be not Ies." than 30 inchE!S squlU'e except that for 

combination arm con. ... irUction the climbillg sp~e shall 
~not lexx than 36 inches square. (See Rule 54.s..E for 
additional requirement~ wh.ere service dtOP8 £rom com-
bination line al":tllS are invoh~oo.) . 

For conductors of 750046,000 'Volts the' cllInbing space 
shall be not less than 36 inches squnre. 
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provided th.eal"JliH involved are in the' top positioM 
on th(' poleo •. 

'Vher(' arnt'blr.U.",c (INn and N/:'TI.gW:: 'buck arm, or t.,~c 
wrsa:, eon."truetion is involv~ 'and' the elimbin;::o space 
is l"rt oj)('n on"th~ xide of the pole:oppoNitc tll(' ~n~le 
Il.l'nl, thc,Xo. 1 pin position shaJJ be left vaea.ut in both 
line arm andbu~k arm (see .l\pp. C. Fj~. 21), AJI. 
an alt("rnn.tivl!', where the coudUct..;,rs are.o! 7:;Q.7.)()() 
volts, the Xo. 1 IUld Xo. 2 pin poHit.iOrul.may be left 
vacant in the single um provided"the,1l1'IIl1> involved 
a.re in the top position...;; on the pole. 

mere double Hnc arm find dO'llole 01tCkarm. construc. 
tion ix involved. the Xo. 1 pin po~ition: NllaU ~ le'ft 
vuean:t in: one double arm and the ~o.,:l and Xo. 2 
pin position.'! sha.ll be l<.>ft vacant.in the 'other double 
arm. (See App. G. F~~. 22.) 

c) For C(J1n7J.I~"atiQ1l. Arm CfJ'n$tr/l.cl:t~ with Liu Arm 
anil L'ne Buck'Arm Or Ser1Jl~~ B1lckArn;i: (See Rule 
54.8·E for additional rf.'quiremeutll' 'Where' ~rvice 
droPHllrl!' involved.) ':'.' :,' 

. "'''here the vertical separatiOn: between: ... conductor 
leveki on lin~ and buck arllli> isnot,l~&;.. than 4 f~t 
and the climbing space i" .in a.O.7~; volt quadrant, 
the climbing- space dimension.'l shall be not.les." than 
those pr~ribed in Rule ;)4.7.11.3& £o~: O~7::;0 volt 
conductor ... provided that the l'equireo.;'.v&cl.Ult pin 
spaces );hall be in addition to the 36-iuch, .horizontlll 
conductor sePAration: required in Rule- ~,..)4,4.C2b, 
(~ App. G; Fi~ 23, 2.J. and $.) , . , 

WhcJ:e the vertical S(.>paration bct\;,ccn.: conductor 
levels on line and buck arDlJ.i i'i·not. l.e~ tho.n 4 f~t 
and the climbin;::o.Hpace is in a 7.:iO.7.j00., volt quad­
rant,the climbing- !.'PllCe dimen.'iion:.~ shall .be.not leN.'1 

thlUl those prescribed in Rule 54,7",.":..3b:ior :750.7500 
,,"olt conductol'N prOvided. that the req,uired V3.C&1t 

pin spaces shall be.in addition: to the 36.m,(,.h horizon. 
tal conducror separation required. in, RnlC!'.54.4-C2b. 
(Set' App, G. Figs, 26, 27 and 28.) . 

Where tbt." "crticnl separation betw~n conductor 
1t."yel.'! on line and buck aX'm1!l i" 1esx than 4 fee.t such 
sE.'pnration shall be not 1(.');.11 than 2 fet't' and the 
('limbin~ space dimension.", in any quadrant. sball be 
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not less tlw.n those pr~ in Rule'54.7-A3b for 
7:;O-7!)OO volt conductonl, provided that the required 
w),cant pin XJ)a.ce\ shall be m addition to the 42.ineh 
horizontal conductor separa.tionrequired in Rille 
54.4-C2b., (See App. G. Figs. 29, 30 and 31.) 

d) AltCMiJ1Ji"f!.~: Whe~~ n .~i'1t{Jl~liM arm or .'lingle b'UCk 
a.rm . i" involwd and it :iJ;:. imprncti/'..al to loea.te the 
climbing RpAee in the quadrant on the opposite side 
of the pole from the llingle a.rm. it may be loeated in 
another quadrant provided that .any. single arm or 
arms witlUn the elimbing sp~e sh.a.U be trea.ted as n. 
double arm. 

In applying the pin position spacings as prescribed in 
Rule' 54.7 n,ot l~ than the minimum spacings of 
Table 2, Case 15 shall be used. . In the event the 
crossarms used Are not bored' for . the :minimum 
"pacings,.a spacin:: of conductors.to give equivalent 
dimensions v.'illl be considered 8.R meetixlgthe require­
ments. 

(4) J.:u..ow AJl'1.iE Cr.om~o S1'" ACE OBS't'lWeTIO~"S : Cross­
ll.r'In1i lIlld their RUpporting members are allowed in elimb­
ing :'q)8ces provided that, wh('re' buck· arms' are involved. 
any nrm~ within climbing ~-pAe(.'!\:aretr("aWd n. .. double 
arm ... 

Suitably protected vertical conductors attached to the 
Hlll'fae~ of pol~, and gu~. (t'xeept tho~~ys eontact· 
ing metal pinR or den.d~d ha.rdware M ~ed in Rule 
52.7.D) are allowed in climbing Iq)8.eOt providoo. that not 
more than one guy Il.nd one vertibUrlser, run, or ground 
wire are in.'Italled in any 4.footvertienl. seetion of climb­
ing space. The t('rminal~ or terminal fittin~ of ri.~:rs 
or l'U~Rhall not be in~tall<:"d within climbing- xpaeen. 

Pin.type iruluIato~ whieh HtlpPOl"t line condueto~ of 
20,000 wltx or l~ may e~~Ild not' mo~ than one-hill 
of their diameter into the dimbingKpaee: Dead-end or 
strllin typ<' inxulators which I'lUpport line conduetol'K of 
0.7:50: volt'! m:ty extend not more than ont'.hal! of their 
dinmeter int<;the climbing space. " -

Mocllilcation. .. of these requil'ement" for rack eODJItruction 
are specmed in Rule 54.9.F. 
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Worki:n~ ~'Pnees, unobstru.ete<1 by condueto1'l!l or other 
eqttipment e:.:cept M provided in Rule ~.7 ·B2, ,A)f the 
w.mensioru; as speci£.ed in Rule S4.7.Bl, sha.llbe provided 
betw~n condllcwr levels on all poles and insu<:h potU­
tion."l that the wor~ spaces include .the climbing spaee. 

(1) DD!E.':~IO~S OF WOIUm:a SPACJ;; The vertical dimen­
~don." of the working I'pace above und below. n.ny con­
ductor level .~haU ~ equal to the vertical cleara.n~ 
between eondlletortl speciiled in Table 2, Cases 8 to l4 
inclusive, for the voltages involved. 

The width of the worlcin~ spaee where erossa.rms are 
involvM shall ~ the dl. .. ;tance between outoride pin posi. 
tions of the crossarml'l involved. The depth of the 
working l>"Pnee where erOAA8l'D'lH are invol\·ed· lihall be 
equal to the width of the climbing ~ tmd sh.all ~ 
mell:ml'ed perpendicularly from' the f~ oferossarm. 

(2) J:.:u.oWAIJI.E W'OR.Im:G SPACEOnsTRUCTIO~S: Taps 
from conductors on line arm." to eonductonl on related 
buekl.l.l'DlS mllY pZl.'iI'i throu;::b the work'ing spa<!e between 
the levelJ.; of conductors on re1Il.W 1ille tmd bllek arm. 

Service drops of 0.7:;0 volt.') may pn.<;." thro~h the 'Work· 
in~ space of conductorl'\ ),upported on the same erossarm 
with the drop eonductol'1ol lUld may pw.. .... tMou~h 'Working 
spnee of 750.7500 volt conductors provided 'DOt less than 
the clearanee ~tween service drop and llne eonduetors 
~med in Rule 54.s..C6 are maint&ined.· 

Cutoutq and their leads may be installed in the 'Working 
space (but not in the climbing SPa¢(!). 

Switches and their lends may ~d into the working 
space (but not into the climbin~ :;paee). 
~nd wires to trrult,fonners or capacitors may pass 
thron.~h the 'Workinj;:' spe.ee adjacent to the Ime Cf)nduc­
tors to whieh troeh lends are attached. 

Terminal fittings of risers and rllDS, and their taps, may 
e:rtend into. the working spa~ provided these fittings 
are the only ollStrUction of u.e worJcing-~e at their 
level on the same side of the climbing spa~. 
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54.8 Service Drops, O-'?'® Volts 
A. MATERIAL A:'+o"D'SIZE ' 
Supply s~l"\-ie~ d-rops of o.;'i50'Volt~ ~hallbtoof material 
and size a,1( ~peeified in Table S and Rule '49.4-C'7a and 
shall have a weil.ther.r~sixtnni ·eoverin:$:r· at lell.~'· equiva­
l~t to double-braid weatherproonng'. 

B~ CLE1l.:&:.<\"~CES'.:\BOVE GROt:\J),B'CILDIXGS, ETC. 
The vertical . elelll'ances of 'suppl:'; se~ice drops above 
iround. ,buiJdi~. ete., sh:1lI ~ not J~NN thWi tn(' mini­
mum deltrnne<.'X ~p('ejl1Nl in Rule 37; Table 1,: Column B, 
with the fol1owin~modificl1tions:,' . " 
I' '. 

(1) ArJ,o\7, P:tmLIC TnOROT;GHF.\I/E.'I:. &orvi~. dl'op conduc­
tors Khall have a v<'rtic.nl clen.r811ceof notl~: thlUl 18 
feet Ilbove publiethoro~hfareli. ('xcept that t.bi .. clear­

, ,tlllce may grade from IS f~et at a.,pORition not more than 
, 12' feet horizontally from the {!urb line to & d('arancc 
of not 1('& .. than 16 }('('t at the curb. line, provided the 
clcarance at the. c~nter line of 'nn.v p~blicthorough:£a.re 
shall in no, Cll.<;e ~ Ies.'\ than 18 £~i'· Where the~e tI.l'e 
no curbs the for~goinl: provLO(ioM ~a.11 applyu.'iUlg the 
ouwr limit~ of pOti. .. ible vehicular. mO\'cment, in, lieu of 
a curb linc. . . " , ' 

(2)ADoVl!: PRIVATE THonOO'GUl"ARES """"D'Ormm; PRIVATE 

PRona'l'Y:. " " 
a) Z."iItl.Strt4l, or Cf)'m.m"rcwlPremi.~cs:· Over private 

drive\vaYl!. lane,.", or ()th~r Prlvu:te property areas 
acecs."ibl~ to v~hieles on premi~ :m;ed :for indu. .. trial 
Qr ~ommercinl pUr'J'Oseoi. Nel'vlee'd.1'()ps·'lSholl have u. 

vertiMl ~wa.n~~ Or 'nOt 1~~ than:16 zeet.:·,·..: 
0) Rt: • .",'d..,,,.iUJl 'Prtmu'/4"N,' Ov" -private dzoivO!way .. 01' 

lan~,. ,or, ot.h<C"l' priva1;(,' property ll.l"ell.K aeee"~lsible to 

Yehiciesonpremises used £01" reSidential: :purpo.~ 
only. ~rvi('fodro7>M ",haJJ hav<i!' ";vf!'rticaJ ot!lpAJ'llncl!' of 

, not I~HII, tb&tt '12 feet. If, ,th~ buildin,;: :~('Cl does 
not Permit an attaehment,whleh"irill afiord a clear-

, " Allee ot·'at,lNL'It 12 ft"f!'t, ovt'r .oraeh, lJ.J:'NII witlIout tlIe 
illJl!tallation"of'afltrueture 'on thto -building to pro­
vide additional hei::ht. the vertical clearance of 
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8, Column D, and Case 9, ColUIllllC)' but not les.'S than 
24 inches above or below ~ithe:r :m.ppl,y circuits of 0·750 
volt.l!l or communication circuit.N not supported on a. mes· 
~nger. or above eommu:nica:tion or supplycil'<:w.t. ... whieh 
are supported on. u. messenger,provide<l the l>llpply serv­
ice drop unproteeted ~ondue.tors. are ~t le-llNt 25 inchel\ 
hori1.ontlllly from the center line of the pole or arc­
llttaeb~ tQ ,'mitable bracl~etN (atleaxt 25· inches from 
ec-n.ter line of pole) on each end of the clearance .arm and 
carried on the ll.Odl'rside of.. thecle&rlio1lee arm from 
end to· end in £.~r conduit ·orunder. wood protective 
coverin,(:. 

The irlstalla.tion of: I>ervlee drops, ixt accordance with this 
rule will not entail any change in the communication 
conductors sUpportcxf on the pole. (See App. G, 
Fig. 40;) . " ,,'" 

(3) Oi Po:r..ETo~ E~..n:~8Io~~; Supply'sirviee drops may 
be. earried. :in a. elearanee cros..,;ing on pole top e:-.."tensions 
or braekets above either supply ,circuits of 0·750 volts or 
communication cireuit'i. with 8. ,.ertl.eaJ. eonductor clear­
ance le-s.-. thn.n 48 inches (Table Z, Case 8, Column D; 
Ca.'ie 9, Column C) but not le..~ ... than 2 feet provided the 
serviee drop conductors elca.r the een~r line of the pole 
(projected) not le~ than 25 incllts horizontally, and also 
provid~ the scr-rice drop conductors clear the out~de 
pin posjtion conductors of the other cireuit not 1~'I 
than 2 feet. Where, in addition. W. the pole top bracket 
or exten.<;ion,. the supp1y senoice drop conductors are 
supported on a bracket on' the end of the other line 
crolo:.'\ll.rrtl. a clearance of notles..; than 12 inehe.'! will ~ 
permitted a.t the point~ of CrOs.<;ul~ o£line conductors in 
the out<;ide pinpositionx. In such. con. .... truction the cross­
a.rm of the extension shull ~. of wood. The in.'\ta.llation 
I)f service drops in accordAnce "oith .thi".rule will not 
entailaoy clum~(". in the commun.ieation .conductors sup. 
ported on the pok (S~e App. G. ri;;t. 41.) 

(4) FROM CoM:.nr:-:lc .. '.'r[o~ SERVICE DROl"I':. The rndi.a.l 
clearance betw~n supply service drop .conductors and 
commll.Oicatlon service drop eondueto~ may ~ k. ...... than 
48 mehe-; a,,, specified in Tabl(" 2. ColumnC. C~ 4 and 
9; Column D, C~<;es 3 ruld S, bu t. shall be not les. .. than 
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24 inches. Where within 1:; f~t of the point of,atta.ch­
m~nt of ~ither llervice drop on 8. build.i:o.g" th.Vo.elearanee 
ma"v be further· reduced but Khali be not,l~ than 12 
inehell. 

(:» AnO\'E TaoLI..ln' CO~"TACT Co~'DOC'1'OR..'4: &rvice drops 
mo.:.' ~instaUE'd above trolley eontact conductors, indud­
:in~mesMen~r in catelJaz:,' eon.~tl"Uction. at a vertieal 
distance' of not l(>!l.~ tha.n 4 feet, pl'O\-ided: thc service 
dropJol clear the top of rails a vertical distance of not 
J~' than 26 £~~t wht'r(> tl:~ railroad eros.'Ied tran.-.!>Orts 

. )ltandard frei~ht ears. or not leAA than 23 feet where the 
railrond d~ not tto.n. ... port suw.dard ~reight ears. (Sec 
Rule 74.4-B1.) , . ',' 

(6) FRO~i:' CO~')UCTOR.~ OF' 750-7500 VOl:.'l'S:'Service <lrop~ 
may el'Qs.'l I\OO\'<, o~ b~low lin(' conductors'of i,'j0.i500 
volt'! supportt>d on the samt' :role at' clearMces les.'! than 
speem'ed in Table 2.: Ca.....e· 10. Colu.nui D. pz:o\".ided such 
drops shaH be not leN." than 2 feet verticil.ll:.' and 1 foot 
hori7.onUlll~· from the su.ppl:-' line COllductors. 

., . ." " ~ 

D. CLEARA..'\CE FRO;:\! OTHER. POLES-
The clearrutC'e between Hl!'no}c(' drop condu~tors and the 
c('nter line of any pole not supportin~ them shall b<1 not 

· les.'i thtl.D·22! inch$ (Rule 32.3-) .. In, <!.8.se .tho'pole involved 
in thi .. dea.rn.nce VI within .10 feet of a.polesupportin::: the 

· ~rvic~ drop" thi'l dl!'aran~ Inn:-' be l~ .. than 2'~ in~hes 
· but Mall be not,Ies. .. than 15 incll~. , . 

E. CLEAR.AXCES FRO)! CO!\"1),"GCTOltS . .oX COMBI· 
XATIOX AR)r8 ' 

. In combination ann_co~ ... tructionthe follo~"in~ clearances 
are 'reqUired ber,w~n' servict" drop' eond:o.etors of 0.750 
"olt~ and the conductOrs of 7:;0.7500 'volt~,: 

(1) 36-IxcH ~~ POLl~ PL'.; p~~oi,SEPAR.ATIOX; 
'There conductors of. the two "olt&~e ·cl.a..o;. .. i1icatlon.'l are 
supported on oPPo)lite ends of a. cro&W :,\~tha: mini· 
mum horizontaJ. ~p~ration of 36 inches betw~n:,Pole pin 

. pONition.'1. sel'\-icedrop,.. which. are run 'directlY ':from such 
crOs.~rm shall not cros.-. ~onductOrsortJ:ie 7:>0.7500 volt 
cla.;"'lil1cation on the same arm. .' . 



(2) 42·L~CR ~'1'MUM POI.il!: PD: POSITION SJ!:PARA'l'ION: 
a) SCrt>icts from 'Line A.1"1I1$: Whcore conductors of the 

two 'Voltage clll."-,,mcrt.tlon.'I are supportedol).:opposite 
('nds of the eros.'\lll'lXl with a minimum. hori1.on:talsep­
arlltion of. 42 inehegbttween, pole pm ~tions) serviee 
drop" lIlay be run.c:llreetly from. the 0.750 'Volt portion 
of aline arm and :may. cross· below conduetors of 750· 
'j:jQ() volt" on the sam.e arm. Under these .. conditions 
the 'Vertieal separation' at .the point of 4l'OIi8i.ng shall be 
not l~ than 2 feet, and ,the point ofcrossmg shall 
bt" not les.~ than o.ieetrad)allyfrol"l the center line of 
pole. ,.' 

oj SeN.-i«s from Bu,cl~ .Arm,~: Where eonduetors of the 
two voltage da.'iSifieations are, supported .on., opposite 
ends of tbe buck 'a.r:m. "ith a. mhumUm hori1.ontal 
separation of 42inches betWeen pole' pmJ'Osition.'I 
nnd not le;"'1 than 2 feet ,vertical separa.tion bttween 
line arm. conductor ievel and buck arnl conductor 
level, service drops may be run £rom IDle, 'buck arms 
or ~'('rvice buck arms, provided; 
Such, service drops Shall clear' 'coriductors of 750. 
7500 volts by not les..;than2 fet't vertle.allY" at the 
point of cro~ .. ing'; .. , 

Such serviee drops shall not 'pass throu~h the climb­
ing space ~ei£ed in Rule 54.7.A3e~ 

SuM. service dropR shall note1"01;S Ullder'the 750. 
7500 volt end of th~ line 'arm within the third pin 
position; and ;' , 

Where MUch ~rvice drops are run, from double buek 
arxns, or from single bucko'i in'ltalleo. on the side 
of the pole ~low the 750,.7500 'Volt portion of the 
related line arm, .the pol~'piIi. position on the 750~ 
7500 volt end of the line arm sh.nll 'be left vacant. 

F. FRO)! RACKS' 
Service drops may be tun direet1y from .low 'Voltage rae1cs 
on p016:. 'Where multiple conductor ~rvice ~ble is 'Used, 
the cabll; grip shill be attached to the neutr-a.l insulator of 
the ,rack:' on the pole or srutable'kWlationsllall be used. 
between the point of attachment on the r~k o~ pole and 
the ~r£:u:e of the' cable, except where the rnek hardware 
ic: efi'eeth'ely ~ounded through the medium of a metal 
pole. 
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Conductors of not more than 750 vol~mJ).y be atia.c:hed to 
poles by mean.., of '"lcrtical raeks of: m.~tors o~ individual 
supports in raek configuration and, where-so attll.ched, the 
followin:;: rul~ shall apply. 

B. POLE ARRA.'\GE)!E::\T .A..\J)' ctEAR..'\..'\CE 
" , 

(1) CLZARA."CZ Faox POLE..,: Conductors of 0.750 volts 
in racit co:ostruction may have clearances ,less than 1:1 
inches 'lrom center' line' and 3 inches' from' 'surface of 
pole, n..~ speei£.ed in Table 1, Column D,' Cases S and 9, 
respectively, but sha.l1 have a. clearance of not les.-; than 
2~' inches from the surface of pole. " (For interpretation 
of thi .. 2~.inch clearance see Appendi.-t' G. Figure 60.) 

(2) CO!\'D'C'C'rOR .ARRA.."(l~"'I': Xot mo~e, th.a.il,7 conducw 
tors of not more than 2 circuits shall be a~ed to any 
pole in a continuous rack group. In. n. rn.clc group the 
eonducton, Khn.ll be of one owner:.;hip and the vertical 
separations between line conductor attaeruncnts shall be 
uniform.' ' " 

Conductors, both line and ser.oiee drop, in rack configura.­
tion shall not be attached to more' tJ1.an 2 sides (there 
being 4 sides) of any pole at the level of ani'one raclc 
group. Climbing space in cOnjun<ition with these attach. 
ments shall bemruntained a.<; speeUied in Rule 54.9·1". 

C. CO~J)t"CTOR l1ATEruAL 
All conducto~ of & .t:ack group in the lI8lO.e verticnl plane 

shall be of the same, material. 

(1) URJlA. ..... DISTRICTS: Conductors in rnck'eon..¢:ruction in 
urban di.~trict<; liliill lulve a' eovering not ·1~"S than the 
~ui\"alent of double braid wcather.resistant:covering. 

(2) Rmw:. DtsTro:CTS: 'Line conductors iO.' ~ek construc­
tion in I"tIl'aldi ... triet.'I may b¢ bo.re conductOrs provided 
the vertical separation between conducters i .. Jlot less 
thall 12 inches and conforms to the requirementS or Rule 
54.9.D where greater separation i'i specifiee. ' ' 

',' -', 



D. COXD1JCTOR SPAC~G-:A..'\,'"DSPA.o.~,LENGT:a: ':.: 
The vertical separation ~tw~('n eonduetol'NI\upported a.'I 

ll. group in rack construction shall be not les.<; than the 
.rollo";ill~ for spiln Jen~ths n..~' indicated: ., , 

, . ," ..' . ,. M ....... "., ... 
1~"(1th ,,/ "It" .. (J~r.r) . , 1~"rt~/lrH'fHl""/io...(",,cht:lf) 

150 or les.'i . . S. 
200 or .!cs.-;. but more than J,50.. . 8 
330 'or 'leoss, but more than'~OO": '12 
:More than 330 16 :. 

E. VERTICALCLE.lLRi\ ... "WE BETWEEX CO~'"DUC­
TORLEV'ELS 

A vertical denrunee of not less thnn6 feet sb~ll be main­
tained betw,cen the top conductor sUPPQrtedin raek 
con. .. truction at one level and conductors suppOrted on 
thE' same pOle at the next 1('\·('1 above except 8." provided 
mRule G4A-C~n-or leadwiresnnd'·n.'1m.o(lID~ below: 

(1) Wmr GVARD Ju~~Bl'!U)w Co~)')i;~ons. 01"750·20,000 
Vor..'nI:. The \'ertic:u clearance between the top conductor 
in 1I. rack group and conduetorN .0£ 750.20,000"o11'& at 
the next conductor 1('\'e1 above, may ~. l~ ... than 6 feet 
but shnll be not less than 4 f(>t't. 1£ a clearance of l~ 
than 6 feeti" used, aU of thf> followmg requir('ment." shall 
be met: 
A wOOd, ~~d arm not l~" than 4'S. , incht'S lonl: shall 

be iru;talled djr~tly abo\'e.and ,parallel tothetop line 
conductor of such a. raek I:roup ; .. ' 

Conductors in 1>1lch arae1( ir'otlp.:wnidl'a·f(.<Ho p:uarded, 
sbnll not be attaebec! t<I mor~ than 'on~l>-ide '{thf:'re 
~ing four sideN) of any pole; and - . 

:"0 service drop conductors I>Upportoo .. on: 'such rack 
shall p8.-.s,b<!tween the surface of .pole-ll.ud.,the vertical 
pla.ncof .the ,line conduetoI'l'., .• ~Y NCrvice; drop eon· 
ducwl'N attached to and supported bv the Ime condue-.. ., ,. I" '. 

tors shan have a clearance of not·leN.'ithan 1:; 
inebes from surface of pok . (See :.\pp.G.Fi:r. 43.) 

Eaeh . ~8.rd arm and it .. pole attiiehment<ar~· r<.>quired 
by Rule 46 to withstand a verticallOOd ot200pound.'1 at 
either end~' . . " ';,;, . 

(2) WrTrI. GUARI> An)%: BELOW CO:'"l)UC'1'OR.'l Ol~ 0-7:;0 VOLt"),;: 

The vertical elNlrance bt'tW(,(,D tht> top conduetor in a 
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rll~k )trOUP "nn'd conductors of 0·750 volt .. at thene:\.'t 
conductor 1('\'e1 ahoV(' ml\y be l('s!4 thHn 6r~t but Mall 
I)(' not 1~ .. thnn4 f~t. If a dMl'llb('(' of ]~ t.han 6 f(.'('t 
jl( u!oI('d. Ii. wood glllU'd 8rm not 1('S. .. tlmn 48ineb~ long 
:oohl\ll })(' in. .. tRlleddiI'I"'Ctlynbov(' nnd 1'1lriLI1 ... 1 to the top 
line cond Il~tor of stl<'h n. rnek &::l'OUp. 

(3) G:-"DER A TT',",\.~sFOR"rER: ='0 guard~,"ill be required 
oyer line or :-;('r.'lce drop conductoJ'N' nttached in rack 
construction to the MurflK'c of a pole d.jrcctly below 11 
trUIl."former installation provided that at that level all 
tLttachmeDt .. to the pole ."ilHill h<> approximately in the 
v('rtieu! plnYlc throug'h the center lint."! of pole' Und trun!ol­
forru('r inst.ullution and no conductor so attachffi makes 
un Mlo!'le ~(>Ut,.l" than GO d .. ~ees with that plane. The 
top conductor so supporwd shall ha,;e a vertieal deAr· 
ance of not Ie ...... tban 4S inch~ below the 'l~\'el of eon· 
uu('tors on the, bAng'er arm; ll. vertical dNI.ra.nce not l~ 
tlllill n. .. specified in Rule :i4.4..C6 below the lowest point 
of the drip loop of primary lenWi . totbe traWiform .. r: 
and a vertical clearallce of not les..;; than 10 incht'S below 
the 10wt'St :part of th(' tran~former eA.'I{' 0]" hmi:;:ers. (~ 
App. G. Fig. 33.) 

(4,) Ix RC1~ Dr.'I,-rRICTS: In rural di."triet" (~e deiinition, 
Rule 21.0·]3) wher(' one circuit only of 7500·20.000 
volt. ... i..; l'iupported on the poles above conductors in rack 
con. .. truetion. th.. "ertical clearance between the top 
conductor in rack construction and the neare-t 7500. 
20.000 volt conductor 1e\-e1 may be le~ ..... tlw.n Greet but 
not 1(>S.'i tluln 4 feet and no ~ard a.rm i" required. 

(G) Rm.ATEDRAcK A..'''D C~"AR!\{: Where condu(!tors I'Up­

port<>d in rack con. .. 1l'uctlon are connected to: eondue'tol'l'l 
supported on a cros...;urm .on the same .pole..the.,;verticul 
clearance })('tw('('n the 1e'':el 'of' conductOrS or 0:7s6"volt.-" 
on the cro,,'IllI'nl. and the nearest conductor incnclC·eon. 
struction shall be not Jes... than. 2 f('('t· and climbing 
space shall be maintainoo in the ~mcquadr.n.nt Or on the 
!\aDle Nide of pole throu:;h both conductor lev .. l .. in. accord. 
ance \nth climbing' space reqoiren:i:ent~iri·RtiIe,,:'-54.7 
and. !'.i4.9-F. This pro\'i'iion is not applicable where the 
cros,'il\1'Dl is a combination arm. 
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65.3 Voltage Itequiremems. '".' . ... . 
Illl'i'll1a.tol'llUSOO on: sUpply lines ~all b~·s()· deSigned tha.t 
theil-·dry fla.'lhover 'Voltage is not more th.n.n: 75% of their 
puncture·voltn....~ at operating freq,utncies. . 

A. PIX' TYPE 
.All pin type :i.ru;ulators US«l on supply-lines shc.l.l.have Do 

. dXy' &.~bo,;er'Voltagc ;a.~ ~pCeme<l: in"R'o.le-55:3:C~for the 
llomi.l:ullline '\"oltage at whi¢h. they are, used;; ....... ,. 

B. SUSPEXSIOX A,.,\'D STR~ TYPES 
SUHpension. and "train type insul&tOI'S ll.sed. Ql). 5Upply line,.. 
~. have a. dry :fl.aXb.over vol~~e as specified.)n Rule 
55.S.C :for thcIlOminalline voltage a.t·whlcll they.are u.'ied 
when tel!.'tOO with their a.ttacl1ing fittings.. or"harness and 
tuldc1" the mechanical looding to which. they, are to be 
IiUbj~ 

C. FLASHOVER VOLTAGE 
The im;u1ator fW....movet voltages·reCl,uircJ. by R.ule:( 55.S-A. 
and 55,3-B shllJl be not les.':I tlw.n ns sho'n'2l iri Ta.ble 12 and 
shnllbc determined in accordance 'vith the Sb:ndtU'ds of 
the American Institute of EleCtrical EnglUCcrS for I:n.tm­
htt~r T~t.Il, Standard Xumber 41 daW ~:rcih.19S0 . 

. TABLE 1:. 
• "~' "< 

IPlautato!' FI~ahov.1' Volt.oo.· 
.'-lf1m<""Z u .... CQltnfJ~ 1.itV 'f!41i~~tGg~ 

'7t)O~' _________ ... _______ ..... _ ... __ ....... ___ .-...- ,5,000 
2,300 __ ... __________ ... ____ .. ____ ... ___ ' .. ' '20

1
000 

4,000, ______ .. __________________ 30,000 
6,600 ____ .... ____ .,.. ... __ .... ______ .. ....-_____ :40,000 

11,000 ______________________________ '50,000 
22,000 __________________________ " 7Z,OOO ... 
33,000 __________ .. ___________________ 100,000 
44,000 . _______ .:. ______ ;. __ ~ ____________ '. !2G,OOO 
55,000 _________ .. ;.. __________________ .. 140;000 
6~OOO ______________________________ 170,000 
88,000 ______________________________ , 220,000 

110.000 ___________________ ~__________31S)OOO 
132,000' ____ ._________________________ 390,000 
150,000 _______ ~_:. ___________ ;.. ______ :_,'" 420;000 
200.000· _____________ ~ ______ :.:. __ ..:.:. ____ ... ·560;OOO 

For intM'mNliate voltn:;:('S above 750' 'V()lt~'the.>value 
for flaJilio'\"er vo.1tages mn.y be. obtn.ine<i by :interpola.­
tion. 
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Overhead g'UJ'S cJ.<mr; public thorough.fa.res may have 
clearanec:s, above ground which is not normally acces­
:..ible to vehicles, less than :l.II l'Ipeci£eciin Table 1, 
Column. A. Cases 3 and 4 (18 feet and lS feet ~sp«­
ti\'e~') but sections of ~llch. guys between. l:asulators 
~A11 have a clearance of not lCli8 th.an 8 feet above the 
ground, and sections of guy'S between insulators and 
polClo! shallluve a clearance of not less than 'j feet above 
ground, nnd such. guys without insulators shall be llot 
less than '; feet above ground. 

(2) OVER PruvA'l'lt P:RoPlm'n': Those portions of guyli over 
private roadways or areas normally acces.'iible to vehicles 
may havc a clearance abo,<;"c ground less thn.n 18 .feet 
(Table 1, Ca.'tC 3, Column .1\.) but not less than 16 feet 
in rural di"l'trict.-, and not less than 14 feet in urban 
distl."icts. 

B . .ABOVE &ULW.A.YS ~"D TROLLEY LD..'ES 
(1) Wmcn TRA.. .. ,·SPOR'l' FlmOlI'r CAnS: The clearance 

!lpeci:fied in Table 1, Case 1. Column A (25 foot) is based 
upon the m.a."cim\Ull height of standard freight ca.rs, 15 
feet 1 inch £.rom top of rail to top of runn.ing board. 
Thill clell.rancc ~ in no Cll.8O be reduced more than 
5% ~n.u.'!O of tcm~ruture. wind or meehan.iC<lllonding. 

(2) OPJm..U'lm XlY OVElUIZAl) TRoI.I.Jn:': The clCDol'ancc of 26 
f~t specified. in Ta.ble 1, Case 2, Column A.is based upon 
a 'tt'ollcy pole throw of 26 teet. Guys and span wires 
may D.A,'C clearances of les,'; than the trolley throw dis­
tance (26.feet) ab¢ve the ru.nning surfaces, top of rail 
or surfn.ee of street, used by trolley en.rs or coa.ches 
provided the guys and span wires are not less than 4 
feet a.bove the trolley contact conductors and are 
cnca.'!OO in wood b¢xing or moulding i-inch or more in 
thickness .for distanc~ of at lwrt 2 feet horizontally 
from the vertical plAne through each trolley contact 
conductor. 

C. FRO~r CO~"DUCTOrlS 
(1) CnOSSIXO ~ SPA..","S; V~eal clearances at :points of 

croiWng not less than a., ~ed in Table 2,. Case 1, and 
radial clearn.nces not less than as specifted in. Ta.ble 2, 
Cuse lS. sh.nll be maintained between guy~ or span wires 
and conductors supported on other poles. 
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(2) Ox CO~"EAR Lo."I:S: Th~ radinl clearunees between 
guys on :l line and eonduC!to'I:'s on a eoUn.ea.r'llne shall be 
not less tbnn as specified :in Table 2, Case 18.. Vertieal 
elearll.nces not lCAA ilia.nas,specified in T4hle 1.2, Case 1, 
shull also be n:ulintn.incd at points of ~rossixrgbetween 
gllY'S on II lmc nnd conduct;onnro:pported on other poles 
of A co:incl).r Line. 

(a) P AJu..r...r.ro.. ox SA:-.n: po~~·: The radio.:r clearl.l.nces 
betwcc,'U g-uys and conductors which lJZe appro:cimatcl.y 
parallel unci supported by the same poles shnllbe not less 
than: u,." spcciiied in: Table Z, ~ase lS; . 

( 4-) P AsstxG O},' SA:.f.E POLES: The radial. clearances 
between guys and conductoni supported by or attached 
to the same poles or Cl'os.~ shall be not less than as 
~pecifled in Table 2, CIl.'>C 19. 
a) Ovcr7ua4 Guys: Overhead, guys pnssmg, through 

the level of conductorS of difYercnt ownership shall 
do so only ~tween pole pin' positions or outside of 
the outer pin position on the crossarm. 

u) Anchor Guys: tingToune.oo portions of rolcllor guys 
which pass throuA'h the level of commUllieation con­
dUctor:> at positions other thnn.'PetWeenpole pm POsl* 
tiollS or out.~d.e of the outer pm: Position' shall be 
sectionnlized by insuln.tors 'neither lel>." than 6 inches 
nor more thD.n 18 inches (l,OO ... e the level of the com­
muniea:tion condu.ctors (sec API>. G, Fii. 49b) and 
the guys shnll clear such eondlletors by not les. .. than 
3 ineh('s (Table 2, CIl.~e 19, CoJrrixm. C). 

D. FROM GUYS OR SP.A..." WIRES 
(1) CROSSING n; SPA.'\'s: Verti<:Dl elearnnees At points of 

cros..<;ing not les. .. thllD.1S inch~ ll.'I ~ified in Table 2, 
Case I, Column. A n.nti radilll clea.:rtmees of not less than 
12" inches 'sho.ll be :ow.in.tained bet'IVe~ guys .... or SPill'). 
wires und other ;:;uys or spun wires which are not 
n.tw.ched to the s.amc pQlcs. 

(2) P ASS!::':O '~"D A TTACID".J) TO S~POt.lt: The radial 
ci?lll'anec between diifel'cnt guys; difftten.t:S'l'\~ .... , I 
<llirerent ~YR~T\A \ IlJ4.U,~es, or 

C 'J'" u.uu. ~~an. 'Wlres, llttaclledto tJle same pole 

~kll be ;oot lCIIJl tlla.:n S inches. 
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~hall not' be grounded if the erossarms support, supp*" 
eonduetors of less than 20,000 volts. Where neoe:ssary to 
avoid the grounding of such portions, arm. ~ shall be 
l'leetl.on.o.lized by lneans of insulators at loea.tions as speci­
fied in Rule 56.7. 

C. UN'GROli"~"DED OVEREEAD G1JYS 
.All overhead guys which are not grounded (by means of 

g"l"Ound. 'wires, grounded anchor. guys, attachment to 
grounded metal pol~'\ or otherwise) shall be seetion.al.ized 
at the locations :rncns1lred from each atta.ehl:nent to polts 
or stru¢tUrCs, as specmed in Rule 56.7 -A (6 feet to 9 feet 
from. B.~ehments). 

D. GUYS EXPOSED TO 20,000 VOLTS OR MORE 
G\ly!I expelled to eonductorsof 20,000 volts or more (see 
App. G. Fig. ::>2) shaU not be Reetionalized and shall have 
thelr lower ends !lccurely grounded (by means of ground 
wires, anchor guys, or a.ttachment to scc'W."ely ~unded 
metal poles or structures). Excepted from the above 
requirementc; are: 
Guys' which are required to be seetionalized in Meord· 
ance with Rule 56.S-A beea'Q.CIC of proximity of wood 
poles and KUpply conductors of la'l than 20,000 volts 
or in accordance with Rule 56.S-B; and 

Gu..V'S which are seetionalized by wood strain il1sula.tors 
equipped with arcing horns and deoegned to, provide 
impulse in.·~u1ation for lightnin~ conditio:lllk 

E.GUYS ATTACHED TO GRO~~ED POLES OR 
STRUCTURES 

Guys lI.ttaehed to securely grounded metal poles or strue­
tur~ ~ not required. to be seetiOlUllized except as 
required by Rule 56.6-A b~<!lI.'Q."e of proximity to supp*" 
conductOr!! of less than 20,000 volts suppol'ted on wood 

. poles. 01: by Rule 56:6-B. 

~.7 Loc&tion of Sectionalizing I1ls'ala.tors 
A. OVERHEAD GUYS 
. Irur.Uators . installed m: overhead guys to seet.ionalize such. 

guys as requlred by any portion of Rule 56.6'shaU be 
located a.t II. di'ltance of not less than 6 feet and not more 
t.ha.n9 feet, measured along the guys, from the points of 



ntt:lehment of the' guys' to poleli. ~ssa.rms 'or' S'tr'actureK 
(see App. G, Fig; ~); , In: such overhead guys which n:re 
less thll1l17 feet .in len,.,nth wit.h:no seetion grounded., :inSlll­

" ation at one l0e4tion •. a.ppro:cimate1y equidlstnnt £rom eacll 
S:'lpport ,vill be suffidcnt.'" , " 

O,'crheud guys.utta.chcd. ,to. wood p¢les, erossar.ms ,or strnc· 
turcs nnel to gro'O.ndedn.nci1or g-uys or metal' poie~ ,"hnll be 

.. )\~~tionnli7.ec1 At not lcs.<; 'thAn one 10<:II.tioD,6to '9 feet 
(mer.!!'\l1red lllon~ the~y~) froin thearin.chment a.t the 
wood pole or strnct'Cl'c (see App, G, Pi:;. 46).' 

Br.mched ~ys, sometimes ref'~cd to us bridle gUys, whieh 
m'c atta.chee a.t two or more' positions to thesnme eros,".ll.l'm 
or pole line structure, n.nd which n:re l'cquii-'ed rmder the 
pro'\"isioIlS of Rule 56.6 tobesection..a.li7.ed"sh1ill be section .. 
llliz~ by mcn.ns of In.'''Ullltor:dn ellch braneh or by,means 
of insuJlltors in the main guy and nll bra.nehes except one, 
~o th nt no two br.:mches of such. a guy constitute v. con­
t.inUOHs metnllic path between separate points of attach.. 
ment to crossarm." or structures (see App. G, Fig. 50). In 
conforming- with these te(J,tllremt'nts, In., .. ul.'l.tor:;·jn branches 
of guys should. be placed as i:xrnsprllctic.a.ble from. nttach.. 
ments at pole or crossarm .hut:n<lt more than. 9 feet there-
from. . , ' 

All insulntors in overheurl ~ys s])wl be not less than 8 feet 
vertically llbove the ;:!round.. 

B. A..'l\ICHOR GUYS 
.till insulator shall be in .... UJ1Jed in en.ch nDcllor guy which 

i.,,, required :0 he !lectionl.lliz~ by Rule ::i6.6·,6.' or 56.6.B, 
so that sueh insulator is located.,not le&>;thnn S feet abo,,;,!! 
the ground and either 8 feet ,below the level of the lowest 
suppJy conductor or not lel'.<;,tbllll,6£eet iromsurf:u:e of 
pole ,Mel not, lel'.~ than on.c£oot ,below the 1ev,e1 of the 
lowestl'uPlI1y conductor (see' App., G, Fj~, 49)., These 
:;eetioDnlizin~ reqIDrt'ment." for wchor :zuys cnn .norm.a.lly 
be met by insulation At one l06.tioD; however, short gnYI> 
or other conditions mllY reqrure:in.<mJlltiOll a.t>two-'l~ 
tjon.~, one loclltion bein:::- not l~ .. ,trul1l' S !~('tl:l.bove the 
~"1'ound ,MU the other location either not less :thM S 
fect below the lowest suppJy conelo.etIJr,or not lessthml 6 
feet hori;.¢ntalJy from pole and not less than.o:ne foot 
below the level of the lowest supply conductor., In ord<!r 
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56.S-B 

B. STREXGTH (see Rule 44, Table 4'andR'tlle 4!).S.:B) 

C. YOLTAGE REQUIREMENTS . , . 
In.'rolntors used,in guys on sttpply.1:.i:nes shall be'so d~gned 
tJiat their dJ:y flru;hovcr voltage i'i ;Oot ,more th.a.n. 75% of 
their l'UD.cturevoltage at opera'tl:ng:frequencies. 

Insullltors . used m guys on Supply lines. shall have a dry 
fln.s1lover volt.:l.ge not Ie-s, .. th:m. as Speemedin Table 13 
when tested'in accordance With the Struid:Lrd. .. (Xo. 41, 
Mnrch 1930) of the. American In..'ltitUte ,of Electrical 
En~eertol under the mn.~um mcebanicnllondings Npcci­
:6.ed by thi .. Order for the guy construeti,on involved. 

,.AGl.E 13-

Cuy '".ut.tor FI •• hovOf" Voltago 

Yt.>miM.l tIOlta17l1of ctrev."" .. ;o,.y /kI .. ~ fIOltal1O 
Ma~.t p()itlt ()f att/UJ}"'~l\.t . 01 NtlJ4f<H'. 

0-7500 volts 15,000 voltS· . 
7500-17,500 vol~ Double the. circuit voltage 
Over 17,500'Volt-\ 3~,OOO,voltc! . 

"I ' 

tl6.9 Proteet:ion 

A subritant:in.l wood gua.:rd (preferably. painted ''Whiw), or 
metal guard, not less tlum S £eet:in lengtb.·shall be 
securely a.ttached to eaeh anclJ.or guy .whiehis -exposed to 
traffic .. SuclJ. a guard will not .. be.requ.i.t«1 where the 
anchor . rod i ... l:t inclJ.es or gt'ea.term dlameter, :has an 
overnlllengoth a.bove gr¢und of not leRSthan. : 8 f~t, and 
extends to a. :height of not l~ .. than.a·feet vertically a.bove 
ground.. 

G7;MESSENG~ AND INStrLATED CABLES 

~7.i D~tion (see :aules 20.3' anci, 21.9) 

57.2 "Use of Messenger 

mere a cable is of 8uch weight that it would not meet the 
wety factors. <>f Table 4 when self-supported, att.a.ehment 
-::0 stranded· messenger shnllbemade, f<>r 8Upp<>rting said 
weight. 

57.3 Mat.eriaJ. and Strcngth(see It'ale 49~7) 

G7.4 Cloo.r.mees 

Basic m.i:nimum. cl~aranccs for messengers and :insulated 
c:l.bles are specified in RulesZ7, and ·38,. Tables.·l and 2 
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. D. BETWEEN CABLES .. \..''':0 MESSE..~GERS ., 
· Cnblessupported by-messengcrsa.ro not requiroclto'be any 

. spooified distance !romthcix- suppol"tlng messengers. 
E. BET'WEE.'-:)1ESSEXGERS 

· . Tho clearance speciticd in Table' 2, Ca."IC 1. Column A does 
<,' :' '. not npply nnd no clearance i'4 required where ·mes.",cngers 

','of the. Kame electrical ~y~tem: branch ot' C1-o,,'I.' .' 
, , '. 

· F. FRO;.\! POLES. CROSSA.R~tS....u.1i OTHER COX. 
DUCTORS 

)ressen~rN, and .metal Rheathed. cabl~ •. which. are bonded 
n.nd grounded M R~ifie'ci' in RUle '57.S· shnll'hlwecleru;o. 
ances not le:-;s than the nlin.iIntUn:' eleAran~ 'rt<lUir«l for 

. eonduetors of 0.750 voltH with all of the !ollowlng' pro. 
vi-uons being. applicable: 
Such. ;:r¢unded messengers and eables may beM.tachod 
to· the' surfaces of poles or wood <:rQs..'W'mS, atJcs.~ than 
thed~a.ra.nee speciti.1Xi. in ,Ta.ble·I,Column D., Cases 8 
&Dd 9. When attach.edto pole or wood erossn.rm at 
leKS than 15 inchc~ from eenter line· of pole Slleh. 
grounded mes.<;cnger or cable shall be .not 1e<!S.than 4 
!¢¢t, vertically aoo\'c or. 6 feet, verticallY' below any 
unp~t«Itcd supply conductor' e,."(cept. that', 'where a 

. guard arm (or n.~) iH placed. above m~~ and 
cable,:is s~ifled in Rule 57.7,. the clearance of 6 foot 
mo.y be reduced to not less th8:o. 4 feet bclo,v tUlpro. 
tected conductors of 0.750' volts (see API>: G,Fig. 53). 

Such :;rounded mes.~enger. and cable when Sllpported on 
the same Cros.~ with" unproteeted ~nductorsin excess 
of 750 ,wolts shall be placed 0:0. the side of pole opposite 

. the unprotected conduetot'S (See App.G, Fig •. 54) . 
. SuCh gorounded messenger.and cable when supported on 

. the same ann with unprotected eoiiductOrsof 0.750 
volt", sh8.u be placed at not less than pin 14pacing (Table 
2. Ca.~ 15-, COlumh D) beyond the outermost unpro.­
tected conduetoron the same sideo! pole(~ App. G. 
Fig. 54) • 

. . The elea.rtUlce8 requit'«l inthi.~ Rule 57.4--F between a 
ea.ble and unpl1'Oteetedeonduetors sbAll not be' held to 
applT betw~n n. groundea.cable (and its. mell.~ger) 
nnd unprotected eonduetorsof·the'same cire:Uiton poles 
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where unprotoo~ conduotors enter .(or leav~) .a cable. 
Onsuoh poles no grounded sect;ion of messenger or 
cable shall. be less than 15 ,iD~esfrom,sur:faeeof pole. 

mcrc two or morc cables are lI.ttached:1»the surfuee of 
the KIlJlle wood pole In accordance with, the Pl"<lvWons of 
thl.¥ Rule 5i.4-F. thcy shall be pla.eed,onthe same side 
of pole when their vertieal separa:tion is less, than S feet 
but In no case shall the vertie.ol sepa.rationbe less than 
1 foot. 

G. FROM BtJILDINGS .A).l)OTRER'STRUCTU"RES 
MesHcngers, and metal ,sheathed Mbles,' which., .a:re' bonded 
and grounded M specified in. .R.ul~·5't8 are not,:required 
to clear, buildings and other t.truotUresanY sPecl£ed. hod. 
zontal di'i'twloo and the cleArance speCified' in 'Table 1. 
Case 7, Column D docs not applyin'sueh.insta.noes. Such. 
cables, and messengers, shall be iD.~ed. 'so. ,that they do 
not interfere with the free use of me esea:pe~, ents. etc., 
and shtill be so nrranged M to hamper ,and 'endanger 
workmen and firemen ll.'i little as possible' in the per-
formance of their duties. ' 

~7.5Fa.stcmugs 

Hardware used in connection with messon..,nocrs'.shall meet 
the strength requirements of Rule, 49.7 -C. " Deo.d-end 
attaehments used on messengers or")-ci:nforeed. ea.bles shall 
have 11 strength not less than that of the messenger .,or 
reinforced. cable. .~ .. " .... 

Cedu and other S()ft-wood 'Pol~ uound' which 8:ny mes.­
senger ha.vin:; an ultimn.tc strength'of'5;OOO Po'llDds or 
morels wro.pped shall be proteetedbySllitable: shlms. 
Hooks, lag screws,'or other equivalent mea.:zis'tOprevent 
the mes.'>enger from:,slippi:ng&loDg':tD.e-:polc:"sha.ll.2be,J)ro-; 
vided where necessary. " ' .. :::,:::::':' ,:,:,~ 

~7.6 Sectionaljzing of Messe:nge:s.WithIns:aJa.tors: .-.' 
The grounding of an. ~nded messenger.; as specified in 
Rule 57.8, ls not required provided ,such 'extend~, messen­
ger is .'iCCtionalized as ,4. guy by mea.nsof lnsulators. 

57.7 Use of Gua:rdArms a.n.d Coverings ., ' " 
July gtml'd n.rm which is required to be'inst:allecl by'the pro­
"''lsions of Rule 57.4-F shall be at' least'· 4 feet;:i:O. length 
(Rule 20.9-D) wid pa.ra.llel-ro andnotmoreth:J.U·4mches 

'.' .. 
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Jolpeci.tlcd m. Table 1, CQl'Wll.ll D,,·Cases 2 and ,S,provided 
they nrc maint:ained at Il. cica.t"ance .above; ,ground 8.'1 

speciJ3.ed in Table 1, ColUllUl A, Cases, 2, and .3, for the 
messenger on whieb. the:r nre supportoo; , . , , 

C. CLE~~CE ABOVE THOROUGHFARES 
Traffie Higna1.'i liupportcd by span wires and'supplied from 
circuits of 0.750 ,'olts shall have aelearauce o,r-not less 
thn.n 14 feet vertieolly nbove thorough!ru-~" over whieh 
they nre suspendod (sec APP. OJ Flg.:I:I) eXcept th4t 
where any thoroughfare is 'u.'~ed by railioads, ·Ht'root rail. 
ways, trolley conch line,.. and double'declC motor' coaches, 
eleAl'tulcc not less thnn the following shall be ,maintained : 

MWmvm"e~ 
,of~,,~ 

("Q""CI1IGft()C ~t1 t~(1hfGfVJ 't~(1hl_ 

Street rllilwo.ys and coach lines Height ottroUey eon. 
operated by overhead trolley__ d':lctorplusl'toot (a) 

Railroads which transport freigoht·" ", . ,~i 
ears _..,. __ .... ~ _______ .. ______ ._ :2~ :feet· (b) . 

Double dccll: motor eoaehcs ....... __ 18 ,feet.; , 
<a) Ma:r be reduced to l4 teet it alpallll morethau· at, feet from 

n~M'CJIt troll~ contAct conductor an<l it. II4:ruU ill nuUntain~ 
Mt 1 ... than l' foot radl.all.T from trouPi 1I'S>1tn1l1re. 

(b) ~ra:r be ~1l~ to 14 f~t I.t -ilrnal III zuore'tM.n Sf feet from 
eentl't' 11M ot trnek. 

Trallic signals supplied' directly ,{without· ,Protective trans­
formers) from eil'cu.i'bl classifted in.uees&of,7:10 volts 
shall be installed with clearances as pl"e8Cribed for street 
light:.ing equipment. 

68.2 Street Lighting Equipment 

A. CIRCUIT V'OLT .. r\GE 
COtl8ta.D.t current series lighting . cil-euit'i . supplieo. from 
trlUlSformers', or devices having' an.. open' eir<:uit output 
voltage of more than 7'50 volts, exeeptthose circuits sup. 
plied from tra.nsforme1'8 oX' devices having' n' normal tull· 
load output voltage '0£750 volt3 'or"les.~ which trans­
formers ure eqUi.p~ with effeetive: protective devices to 
prevent the continued existence' of . open-clrcuit voltage 
on the circuit,' shall becla.'!sified' liS circuits, of more than 
150 volts.·· , ' 

OOIDi'tant c1ll't'ent series 'lighting- cireuits'which conform 
to the ~1>cei£.C3.tions .for circuits of {).750;' volts may be 
instDlled and treated as circuits of more than. 750 volts 
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provided any circuit HO- trented in' G.n.v l'espeetis eon· 
sistently 80 trt'ated througholltitH entirety.' 

B. CLEAI'...A..~CES . 

(1) 1lJJOVIr. GROW,"D: Xo part: 0:£ litreet ligh~ cQ.uipment 
shall bc'l~ than 20 iett nbovc thoroUghia.r~'exc~pt for 
lamps supported on bracltetli or .fixtUres ,.which'do not 
exttnd more than. 48 inch('1'1 from the· fa.oe ,of. pole or 
Ktreet !>ide of curb, in which eaSe .the cleu.rance. mAY ~ 
reduced ~ l5 feet, provided the 'Voltage d~, not exceed 
750 volts (see App. G, Fig; 56).' ,.., 

(2) ArIoVE RAn,.WAYS J.!.,"I) TlUJ~' Lo."ES:' No pnrt of 
street lighting equipment which is lcs.q than Si feet hori. 
zontally from center line of tx:neks of railron.ds not oper • 
.lted by overhead. trolley shall be less than 25 feet a.bove 
such trD.eks. " ',',' , 

XO part of street lighting «luipxnent "'hichixltss:thtJ.n 81 
feet horizontally from the celLter .line·of ,trn.elol or from. 
the nell.l'eflt trolley contaC't eond uctor sbnll be'leSs than .. 
feet above the level of the troUeycontact· conductor or 
les.~ tl:uu:l 23 .feet or 26 feet above ·runl:Uni; .... ur£a.ces used 
by trolley ears or eoaehesdependin~ uPon the location 
of the contaet eonductors ll. .. r~uired by Rule 74.4-:8l. 

Those parts of street lighting' e(J.uipment ;'Whieh 'are Si 
feet oX' 'more horl7.ontally from' the center 1ln:e' of any 
rllilX'oad track or any troll~y' ~ontaet conductor shall ~ 
not les.q than 20 feet a.bove the: surfa.eeo! the thorough. 
fAre, ~xcept as provided in Rule. !j8.2-B~ (.see,App."G, 
Fig. 56). 

(3) FlW~ CO~"l)t'CTORS 
a) Messc'TI{Jcrs and Cabks: All parts of ,street light drop 

wires. . street lmxrpg, and;· their. supporting. n.."cturcs 
(incJ.uding :rods, braces a:l.d guys)sb.aJlbe ,not les.'1 
than 1 foot above or 2 feet below the level of mcs...en. 
geJ.'l> or conduetors supported by. messengers.: ThCNe 
vertical clearance requirements. shall llOt Apply to 
those parts of such street lighting equipment. which 
are 2 feet or more horizontally £rom the:,vertical 
plane of lXlcsseugerH, conductors supported. by mes­
:-;engers, and metal boxes. 
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lJ) CQni1uet()rs NotSupp()rtc')' by "Jlc33cnr;crs: All 
part."1 of street light drop wir~. street. wnPII, nnd 

, their I.upportill.g fL"rt'ares (includlng rods; braces and 
guy,,) Nhall be not Ies:; than 1 foot. radinlly .b:orn all 
unprotected conductors notM1lppom;ed on Jll~ngers 
(including lend ,,'.ires t.Uld to.ps) e::..cept tlle lcB.d wires 
);upplying the str~t lamps within. ,24' inches. of th~ir 
point.'!of entrance to the street Jjgh~g.equiprnent. 

(4)' Fao)'!; POLES: All e).-poHed metal pu.rtl>·ofla:mps and 
all such part.'1 ot their M1lPPOrts, unless' .i:nsutated from. 
the partseu.r.I."Ying current, :ilin.ll be malntalned.··not less 
than 20 inches from the slll'fllCc of wood poles, 'except at 
pole tops. Thl.'l rule sh.n.U not npplylf the voltage of 
the.clrcuit from which the lamp is supplied. does not 
ex~cd 750 volts •. 

C. LEAD WIRES 
'Unprote<!tcd conductors from one level on n. pole or struc-' 
ture to another level or to-street lighting eqoiprnent shall 
not pa.~ within a. climbing or working SPaA;C,' and. shall not 
paloil; . through any other circuit except betweeA pole pin 
posi~ons. 

Such unprotected conductors shall clear the ~nducwrs of 
othcr circuits by di-;Umces as specified in Ru1e:54.~A. 

Where :the di.'¢O.nce betwetJl levels is in e::ccess of. 12 feet 
and such unprotected. conductors pa.'iS hetwee:o; ·the pole 
pmr of conductors of tmy other circuit,. n.dditiollAl sup­
port .. shall be instnUed so thAt the m.~um length of 
cond.uetor bctween supports is not more thanl2'feet. 

Unprotected lcn.ds w street lighting e-roipment' sh.4ll be 
mmnUUned a.t not less' than the elea.ranees above rail. 
roads, thoro'O.gMa.res and ground s~ified for street light. 
ing equlpment in Rule 5S.2-B. . 

D.lNS'OLA TORS D;' S'GP.POR.TS 
Whe~ n' street lighting fixture ~. supported by 8. span wire, 
I;trainiru;ulators shall be iru>erted in the spa.n wire on both 
sides of the fi:tta.re not more than, 9 feet, no%, less t.hn.:n 6 
feet from the structures supporting the f>J)an wire ; ,except 
tha.t, wbere Such sptm wire i~ used as ll. trolIey'!or the 
PurpOse ot" drawing the fu.-ture to the pole, thestra.:in 

10-":'18 
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~.3 Tra.nstormers 

A. POS!TIO~ OX POLE .. ' 
Where,morethar.: one tl'arudol'Illel' is installed on.u. pole, all 

tl'll.D.Sf'ormen toiliall be pln.eed on ,the same sldeof pole. 
Transformers Rhall not be supported on pole ,top eXtensions. 

" • '. ,j , 

:So CASE .A.'\1) LEAD WIRE CLEAR.A.."'\CES ," 
(1) Allovx Gno'O!l.'1>: 

, a) Lead and B1/..9 Wires: The clearances above: ground 
N~ified in Table 1 are applicable to 'Unp~~ lead 
and b\llil ,vireS of transformer inst8nations 'except as 
modified by the following provision.'i." 

Cle3l'8JlceR above ground of 'Illlproteeted'1~ad a.nd bus 
wires of tran. .. former in.'Italla.tions may be:less than 25 
feet a. .. specified in Tabl~ 1, Column E, Cases 3 and 4, 
but shall, be not less than 2'2i feet e:teept,'where a 
cle8J."anee' of notles.1i than IS feet above ground is per­
mitted by the provision. .. of :Rule S4.4-A2b in which 
case the clea.ra.nee ab~we ground of such"lead: and bus 
~ tihallbe not les.~ than 18 feet. 

Clearanees above gTOnnd of lmproteeted'lend and bus 
wires of transformer instnllations may be-less than 30 
f~t as specified in Table 1, Column F, CD.Se8 3 and 4. 
but shall be not le&~ than 2i feeL' , 
Clearan~ above ground of unproteeted lead. and bus 
'Wires of trn:nsfonner In.'Italiation.'J on structures of 
two or 'more poles may be less 1:h.8.n 22i feet 01' 27 feet 
ali speei1leci above; or les.'1 thAn 25feet'a" 'specifted. in. 
Table l,Collllnn F, Ca'le 5, butShau bellOt less than 
20 feet aboveground, prov:idedsuch l~a(ror bus wires 
are ~aTded.bytransformer platform.ll00ring which 
eX1:(ond .. not less than 1 foot horizontally outside the 
v~rtiea.l planes of all 'Iucll lead and: 'bus' wires on the 
strUcture. 

'0) Calles;: Ca.'Ie!'l of trv.n.'I£ormel'S supported On poles or 
structures shall be' not les."i than: 17 '"feet above the 
groundexeept thit in area, which 'are n¢t in any way 
u('ces.'iible to vehicle!J, the clearance' of 'cnses above 
ground may be less th&.n. 17 feee:proVided' all eases 
which' :l.l'e' less than S feet above ground shall be 
effectively- grounded. " 
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(2) FltOM BUII.DIXO~: Transi:ol'lllCrs Oll.,polM Kh.all ~be~1'IO 
locat~ that .normally unenerg;izcd parts clear. the sur­
ra.ces of buildings by not les.'l· ~'3 feet liorizontally or 
by not le~'i: than S feet verrlc8lly.Leiw. 'ruld bUB wires 
carried a ... unprotected conductors shall Dave the . .clear­
ances from boildblgs as spedSe<!' in Table 1~ C~ 6 
and 7;;:. " .', ~:.:." 

In situations where the foregoing clearn.n~ of eases and 
leAd. and bus wires from walls of buildings. (not windows, 
fire escapes, etc.) are impraetiC8.ble to obtam, such as the 
loca.tion, .of tr8Il1if'ormers On poles.:in alleys" these clear­
ances will not be held appliea.blep~ovided wood barriers 
a.uthorized by ,this Com:mi<;sion .,are used. 

(3) CMxs FRO:-.t CO:-'"I>UCTOn. ~:.AlJovx A.''"T> BEt.Ow: 
Tl'llllsformcrs sball ~ so in.~edth.at nor:m.ally tI1I.ener­
gized, metal p~ clear unprotected conductors, except 
the transformer connecting leads, by distances specified 
in the following provisions:. 
a) Fro'fl~. 0·750 Volt CO'lIductorsBr.lo'IIJ:. The vertical 

clearance of transformer eases' and . hangers from the 
. le,'eL of 0.750 volt conductors below (whether snch 

conductors are supported on <l:l'ossarmsorracks) shall 
b~ not less than 10 inches exeept. for eertain conduc­
tors as provided in Rule .58.3oM. 

0) From 0-750 Volt ContJ.uct(J1'S AOQ1)e: The vertical 
clearance 01: u.nener:;izcd metal, parts of· trllllldormers 
from 'O~750 'volt conductors. .supported oX!. crossarms 
above shnll be not lc!\S than'3. inches or,. in lieu of 
such: vertical clearance,: the, unenerg;i.zed parts of 
transformers .shaJJ.be. not less. than 6 m¢hes horizon­
tally from such condueto't'S. ' .. The vertical clearance of 
unenergized. metal parts oftrnnsforxne!'S from 0-750 
volt conductors supported on racies above shall be not 
lE'S8 than 4 feet. . 

c) From 750·7:;00 Volt CO'TUl:u.ctO'f'S'Bilhw: The vertical 
clearance of 'OJ).encrgi.zed. metal parts of, tran.~ormers 

.f:romthe level of 750-7500 'Volt conductors ~low shall 
be not Ie...... than 12 inches. . 

d) From 750·7t;()O Volt C0n4uctors. £1xw6: The clear­
~cc-be~ccn uncnergized metal parts of.transformers 
and 750.7500 volt condueto:rs ,a.bo~eor alongside shall 
be not less than 12 :inches vertiea.lly or 12 :inches 
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boriMntnl1y,c.:'tccpt . that conductors' "i'the circuit 
to whlch the tranll'£ormcr ixconn~tcil" may be less 
than the lZ.inchvcrtic.'ll clearance !r¢m "uch uncner­
gited part.o\but shall be not Ie!!." th.a.n6· inches verti­
~. from the trallfoli'ormer caHennd not l~ll than S 
inch~ radin.llyfrom the hanger provided no line 
conductor which i.~ l~<\ than 12· inches horizontally 
from the ~ or hanger hiles. .. thn.nS.inehes (Table 1 
C~'IC 9) above the level of the top sur:faoo of the 
Cl"OAAarlll. 

(4) 'liu..'1iron.mm CASES Fnolt CER'1:.UN Co::-'1)OCTORS Lr:ss 
TUA.'\;' 10 r~cms BELOW' T.H:E CA5l!S:, 

a) Trarr..~fcnnt1' I~s QnHccZ A,.mM Heel ZU'llllI Hhall 
not be u.<ted to support lead 'wires or1;(\ps except where 
neccs."-lU'Y to elear the lower voltage transformer leads 
£loom the tran..uormer CIl.'IC or oth~ conductors. 

0) Line Conductors Less Tha7l.10 Z7l('Jtc.3 Bu.ow C<ucs: 
Whl!rt: {\ tmtl..uormcr cnse is unu.,ually long, a. cr<>M­

arm Imppcrting line ¢Onducto~ of 0.750 ,-o1ts may ~ 
lli!ed as a heel arm or ~ueh conductot'X on IU1 arm may 
be lC;'\~ than 10 inches· beloW' the ttan..uormer CRIIO (or 
the hangers) provided a.ll of the followlngconG'dtioll8 
are mct: 
No more thAn a single trtmsformerwith.Jower volt. 

age of 0.700 \'olts is supported on the. pole at the 
~tnC leyel; 

The verticalclearn.l\ecsbetwcen eonduetorn on the 
hllJl~r armand such 1iD.~ ann: below·shaU be not 
l~' than~' sped,fledill Table 2,CMes'9't¢ 13; 

It i" not practicable toobta.htthe 'clearance of at 
le.'l.St 10 inch~ specified in. Rule 58.3:,B3't~·· 

Sueh 0.750 yolt <!Onductors clear 'the' transformer 
cane b~· not 10:'(s than 15 inches horizontally; 

Service drops are not r\lll from the crossarm sup. 
porting 0..750 volt conductorS at that location ; and 

The vertical clearance of'O.750 voltcond'uctors below 
the lowe'St point of thc'tra.It;Uornler p~ leads 
is not less than 

18 inches for l'rim.'1,l"~r lead. .. of 750-7500 volts, 
24 inchl.'s £01" primary leads of 7500-20,000 volts, 

and 
36 inches for primary leads of 2O,ooo.s5,000 volts. 
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.. ( 5) FROX I!AIu>w Ar..E: ·.Transformer· eZL.<lC8, hn.ngers, and 
other metAl. ,Part-; in contaetth~reWith. ~ .clear through 
bolts, arm brMcs A.'tld other hlll'dware by not le'lS than 
1, inches; ~eept t.hat tra.ns!¢rmer cases and hangers 
shall clear cros..'W"m. braces. and erossarm through bolts 
by not l~ than l.inch air-gap-dista.nee and li-inch aeep-
age cllstance. . '. .' 

(6) FROM GUYS: Transiormereases and hangers shall be 
not . less than 4 inches' from nIl' portions of . guys which 
are 6 inches or more from the ~e of poles or ero".... 
n.rms at the frClY' att:a<:hm.ent.' TranHformer eases and 
hnngers shall be not less than 1; inches ·!rom all portions 
of g'U..V'S which are within 6- inches of.th4: surface of poles 
or ~&'IB1'mfI at the goy attachments. ' 

(7) TREA'r.al\"1' OP' LEAD WIRES: VertlC4l IUldlateral,leads 
between line conduetors and'tr8.T.lJd:ormers shall eomply 
with Rules' 54.6 and 54.4-06;' and with theclearanees 
speemed in Table 1, 0lJ.~ 8 nnd 9; and Table 2, CIl.'ieS 
15, 16 and 17. Wh('~" mch leads enter eutout~ or 
switches, . Rule 58.5-C shall nl~ apply. . Such lend wires 
maybe installed in the working space but ;iliall not be 
insta.Iled in the climbing spaee • 

.All lead wires shall clear brn.ees, boltA and other line 
hardware a cl:i5tanceofnot l~q than It inehes. 

C. GROT.J'!-."J)D;'G 

(1) G.BOu:::.'I>~~ 01' WL.'.'I>~Gs: .Transformer mndings not 
exeeeding 250 volts (except those used exclusively for 
energizing street ·lightillg circuits and those 1lsed cxc1u­
sivelyfor energizingsigna.l. and.tra.clc cireuits) shall be 
efr~tiv.ely gro1llldcd as .:follows::·· 

q,) S~*PJl48e System.s: In two-wire (n.oxninal 120-
volt) systems one wire shall be gro1lllded; In two­
wire (nominnl 240-volt) systems where the mid.point 
or some intermediate· point of· the winding i-; not 
available, one wire shall be. groo,nded'; in two-wire 
(nomin.oJ. 240.volt) system.'~ where the mid-point or 
/'lOme intermediAte point. of the ,winding is ava.ila.ble, 
'that point sh.all be grotln.d~; in tbree-w'ire (nominal 
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1::01240.yolt) l!IyNt~m.'I, the xnid.:pomt of .. tho winding 
shall be grounded,' (:See App. G, Fig. 57.) 

0) Two·Phase SystCrtl.$: . In three~wire (nominal 240· 
volt) ~y:>tem.<;. the point common to.:botb. windings 
shall be grounded; in four-wire (nonUnal. 1::0/240. 
volt) systcliq, .the mid·point of the. :windixl.g on one 
pha8e 1Il~ ~ grounded; in fOUl'·mxe (llominal 240. 
,'olt). and nve·wire (nomina.l120/240.volt) ·systems, 
the mid'points of both windings shall' be connected 
arid ~oundcd; (S~ J.\pp. G. Fig. 58.) . 

c) Three·Pll43c Systems: In three-~' delta.. (nominal 
120 Ol~ 240 volt) systems the mid-point of .one trans­
former winding shall. be· grounded,: :orifthe mid­
point i'l not a.vailable on any of. the. tra.n.sfOl:'nler 
windin~ a point common to·. two windings (one 
phM(" wire)lIhnJl be grounded;.intbree-wire star 

. (nominal 120, 208, Or 240 ,,"olt) sysw1llS, . the point 
<:ommon to all windin::s shaU·be·grounded ()r, i! the 
common point i" not avn.iln.ble on a thJ:oo-phase star· 
connl!Cted· trnn. .. former of such a system, one of the 
pba..'ie ,vires shall be grounded jill. fou.r-wire star 
(nominnl 120/208 "olt) a.nd three-wire· T or Seott 
(nominal 240 volt) ~~.the common point Mall 
bl' :;:rounded. (S<-e .'\pp. G, Fig,: .59 • .) 

(2) LOCATIO~ 0)1' TR.\."·l'\'FOR:.mrt We-~n-ta Gno~'DS: TraJl1lo 
former ground eonn~oll.<! shnll" be' provided at one ot 
the fono,,'in~ loca.tion.~:· 
At the trn.n.~former pOle. 
At a pole udjacent to the traJJ}lformer pole. or 
.At the load ~nd of c/\eh Rer ... ice supplied. from the trans­
former. !leparate from the 'Il!lual nouse '~oUnd; except 
that where' thr<-e or m"re servie<!fl ~e' ~ppIied from 
one tran.'1iQrmer or bank of tra.n.~ormers,i gr¢und 
eonnection.~ at the two ser'\'ices nearest the trans­
former pOle a.nd one ~und' connection' at 'services at 
nppro:timately 500·footlnter ... nl..; i~ .. !I'c;me·e, 

Transformer ground connections other. th8.n. those oeeur· 
ring on common primnry and RCeonda.ry. ~oUnded neu· 
tral ~Yl'ltem!'l lihall have n' cOllductivity'n()tl~ than that 
of Xo. 6 A 'WG copper '\\'ire. 



\\llerc II eommonprimary and seeondn.ry grounded neu­
tral ,,)"Stem 1.0; 'Q.'Ie<i, ground connections shall conform to 
the requirement'! of Rule 59.4-A. 

(3) TItC<."SlI'OR.\Um CA..<fE GR01D."D~(l o&Bo::-""D~o: Cn.ses of 
tran.'iiormers and metal parts in contact therewith shall 
not ~ gTO'Illlded where supported· on wood poles or wood 
~ct'al"es. 

The hanging or pla.eing of tl'lUlJiformers on metal polClol or 
stro.etures L'l not. recommended, ;particularly with respect 
to trnnxiormel'll connected to circuits ciflcN. .. than 14,000 
volt'4. Transformcrs sh.:ill not be' supported on metal 
pole!! ()r lnetalsupport8 in COlltaet with the gr¢'Illld 
unl('SII the ea.'reH are securelY' bonded to the metal poles 
or part." of strUctures in eontn.et with the ground and 
such pol~ 01' struc~ are eJI~tiveI.'V' grounded. No 
transformer ca.'IC shall be in contaetwith a metal ~ 
arm. ora metal be8.l:ll ntta.~ed. to a. W¢Odpole or a wood 
structure, eXcepting 8. metal heel arm or ~ which doeR 
not e:rtend beyond the sides of any transformer ea<1,\!'. 

Transformers- equipped with d.iscliarge' gaps between 
windingN!I.ll.d'C8.'Ie s.Mll be tl'ea.~ as above, 'and any di,,* 
ebn.rge gnp connected betw~ ea.'IC and ground shall ~ 
HO arranged that the transformer 'ea..~ 1.1 'grounded. only 
during periods of a1'e..over of the g8.p. 

Thebond..iDg.of ~ of t1'ansformcrs whose high voltage 
windings are connected to circuits of less than 20,000 
volts 1.'1 not recommended but w.here weh. .ea.W\ are 
bonded the case bonding Io/Rtem 'shall not be electriclllly 
connected to any una. ... "odll.ted hardware or to other 
bond.<t., 

Excepted i1'om the prov.i.'Ilons of thi., Rule 58.3-C3 appI.v. 
ing to th(' groundin:; of transformer. ea.<;cs supported on 
wood poll'S or structu.reR are .. thc folloWing = 
.Any tran:u'ormer whose high.voltage winding i., con­
n~Wd to a. circuit of more tha.n 14,000. volt.'\, whleh 
m.o..v: ha.ve its ca.<;e gro'tlXlded. provided. all such tran.,,· 
former :instnllations on the Io/Rtem are SO ~unded, 
wa.rn.m:;:-<'sigo..« ealling attention 'to ·the·ea.~' :;:-rounclinJ;: 
condition nrc posted on the structure NO n.~'to ~ r<'.n.d. 
ily legible from the cill:ri.bin~ space or. ~paces. and no 
such ;:-rounded trnll.'lformer ea.~ i'l less tn.n.n S feet vel'· 
tienlly or 4 feet horizontall;r from the unprotected 
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conductors of any other supply.line ci.i-cu.it thml. those 
to which the tl'11Jli.fotmer wind.in~ .. are conn~tcd; 

An? transformex- whose hl~h.yolta.goe winding is eon­
nected to a circuit of' 750-14,000 volt", whlch may ha:\"c 
it." C!l..,* grounded provided no unpro·tected. conductors 
(including lead ,,-ireS) of 7::;0.14,000 volt. .. sha.1l 'be 
less than S £~t vertiCAlly ox- 4 i'eet horizontally £rom 
the nearest part of such grounded, ca.<;e: and 

Any trant,d'ortner the ease of which is less than S feet 
abo,'c the ground. 

Trn.nx.:fot'Dler ~ wbleh ~ grounded in IlCcordance 
with a.n.v pro\"i'iion of this rule shn.U 00 effectively 
g-rounded (see Rule 33.3). 

D. Ct~OUTS OR OTHER DISCO~"}."ECTIXG DEVICES 
Tran..uormer cutout", flL~s, di.''1co'!l.D.eetA ox- S'lntciles shall 
be lQ(!J.ted so that they are rcadil.v a(lces....ible !rom climb­
ing' and working' Rpac~ Such devicCR ox- theix- eonn~ 
i.ng' leads shall not (':rtend into the climbing spMe but may 
{\.xtend whoUy or in part into the working space. 

The vertical clearances of tr'anl'ilOnner cutouts, fuses, e~. 
noo\'c the 1c\,('1 ... of conducto!'l\ of other circuits Rhn.ll be not 
less than the clearances requirOO betw~1l conductors a. .. 
s~ified in Table Z, CaMS S ~ 13. . 

M;4 Capa.eitors :md Volta.g'e ~g'Illn.tors 

A. POSITIOX OX POLE 
'\There more than one C1l.pacit<!r or regulatox- i" installed 
ona pol~, a.ll cn.pacito~ or regulators s1w.l1 be placed 
on the Hrune :'Ude of the pole. E~cept~ ':from thl,.-. 
~~ment are ca.pMitors which mn.y be lnJ,talled on 
oPpoRite sid~ ota pole between the two arms of a 
double arm provided no tmn. .. fol'lllCl")j, ~a.tOnl, or oil 
switcll ell are in.'Ital1ed on tb. e same pc 1 e. 

Capa.eitors or I":!~tO!':ll shall not'D<! In.'!ta11ed on pole 
top e.'CteMions. 

B. CASE ... \...\'!> LEAD WIRE CLRARA ... '\CES 
(1) Aoo\"l!: GRO~"D: ..in:- cnpa.citor or regulator slmll be 

so loen.W that the bottom of the e.'l.'iC and n..~ociated 
metlil Pllrt ... ~:ill be not less than 17 feet aoov(' , ground. 
The eleru.-anee abo\'c grol,Uld of leach to st;ch apparatul; 
M.a.ll eoniol:'Ill to the req,uix-ement'" of Rule GS,3-Bla. 
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(2) FROM BtirLDD:OS: CapAcitors or regulators shall be SO 

located tlmt normally uJienerglz~,pa.rts clear the sur· 
faces of bu.ildings by not less. than3)ee-e, horizontally 
or by not less than 8£eet vertiCa.uy: Lead and bu.'\ 
wires carried ns unproieeted· eonductoI'l'l shall have the 
clearn.nces £rom building speCified, in. Table 1, C88eS 
6 and 7. . 

(3) CASP:8 FROM CO!lo"DUCTORLEVELS BEI.Ow: 
a) From 0-750· Volt CI)1IiJ/uct()f'.~ BilQw: '.Tlle vertical 

clearance of capacitor and· regulator ~ and their 
hangers from t!le level of 0·7-50 volt conductors below 
(whether, such conductors&re"on eros.'UU'm.<! or raclo;) 
shall be not 1es .. than 10 :inclles. 

oj Fr()'Tfl, Crmduetors in. Ezccss 0/,750, Volts Bc7M.c: 
The vertical clearance of' eapaei~r .and, r:egu!a.tor 
cases and their ban::ters' from the' level of conductorEl 
:in e::cce~., of 750 "olt" below sJ:nll be not le.;"" than 

. 12 inches for conductors, of 750-7500 voltS. , 
18 inches for conductors of7500.20.000 volt.'!, and 
24 inches for conductors ¢f 20,000~35~OOO volts. 

(4) ·FRO:.t I:l.J..i6WJJtE: CapacitOr o~ re~tor~, hang· 
ers, and othcrllletal part'! in contact ther~mtJl shall 
clear through bolts, 'arm ,braees. of metal, and other 
hardwa.re element .. , by not lei,,' thaD. 1,inciles; e:eept 
th.a.t such cases shall elear ,et'os,'W,'Il'l' b~aees, b1')l,ot;leH8 
th.nn l·:inch air'~IlP di..umce and ,l·}.ineh, creepage 
di'ltanee. ' . ' , 

, . , 

(5) FRO:.t Gtrts:, Capo.eitor or regulator CWles· .a.nd thtir 
hangers shall be not le~ than. 4 inehe-; from all portiOll8 
of guY'll whieh: ,nr<l. 6 inches. oJ:' more from, the .su.rfaee of 
poles .01' crONSa.I'Ill.'i. at the ~Ily llttaehments., ,. Such e&~ 
and ~ers.shall be not less than. 1,. :inche·I. from all 
portions of guys which Are within :6, inches of· the StIl'faee 
of poles or. c::rOSIW'mA nt the guy atb.eh:rnent. .' " 

(6) TREA'I'ltZXT Of.' LEAD Wnms: Vertiw and la.teralleaOs 
between Jine eonduetors1lll.d eapacito;o, ,0]." ~tors 
shall eo~ply with Rules 54.6 a.:ri.d 54.4-C~,; and v.':ith. the 
clearnnces specified in Table 1" Cn..,es. Sand 9,;' and Ta.ble 
2, Cases 1::>,,16 :'Ind lj. 'Where .. S'tl¢h'lead.~ enter cutouts 
or switches, Rule 5S.SoC :\baIlruso apply:" Such lead 



wire'! may be- in.'<talled in the working !o.~e butsllall DOt 
be in.'!tilled.in the climbi~ ~paee . 

• 0\.11 lead· wires. :ili.aU' cleAr broce!(, bOl~ and. 'Other line 
hardware a. di ... ..ance of not'les . .; thnn 11' inehcs." 

C. GROtJ":\"DIXG A..'\j) BO~1JI~GOFCAEACITOR.S OR 
REG'CL.ATORS '" .' 

Case!' of capacitors or regulators may be bond~ together 
but shall not be bonded to cutout.~, metal pin. .. or dead-end 
MroW~. . 

Ca.'1CS of capacitors shall not be grounded wllcre such cases 
or an~' part." thereof tie withln 8 feet y~callj; below, 4 
.feet vcrtic:illy above or 4 f~t horizontally., from a.n,.v 
unproteeted conductors. , , ," , , 

.Any capacitor or, regulator which. may.be grOunded in 
accordance with n.n,.v pro\'lsion of thi., rwe shall be etIce-
th'cl)' grounded (see Rule 33.3). " ' ' 

D. CUTOUTS OR. OTHER DISCO:\,,:\"ECT~G DEVICES 
Cutout.'!, fu.'!ci;,' di'lConneets or switches, Used in' connection 
with capacitors or regulators sha.ll be lOOa.ted so that they 
are rendil.,v ncees.~ible from climbing'and working spaces. 
Such devices or their connecting leads shall· not e.\."tend 
into U1l~ ~limbinS' space, butmaye."Cten~ ,,-holly or'in part 

into the workin.z spaee. 
n" v..,rtie&l elt"lll'l1Y.lct"1'I of capacitor o~~gula.tor cutonts., 

fU5e:i, etc., a.bo\'c the leve,U, o1!1:onduQton of ()thl"r cireu:itA 
Mall be. nQt less than the clea.rances l'equiredbctween. 
conducton 8A N)?«'.itl.«l in TabJ.f, 2"C- S to 13. 

58.5 Line Switches a.nd .. Disconn~ 
A.. CLE.A..l~A .. "\cE :SETWEEX E~"ERG!ZED PARTS 
Unenclolloo 8witches mzpportt'd on'l'Ola or pOI~ lItruetureN 
sbnll be nm.ng:oo with clC:lr.Ulces not less thim· as speei. 
:fled in Tnble 2, Ca'Je 15 b~tW~en the center lines of the 
seplU'lI.tcphllll¢tu:Uts. '" ' 

Unenelo~ switcltes supported on poleS oX' pOle,strnct'llres 
~aU be arTn:o.ged with elearaneen not' lr:&~ than ':1... speei. 
£ed in Tabl'e 2. Caq{' 17 between 'exp¢~:p~ which are 
enl'rglzoo from thl' same' circuit' from dllrerent phases or 
p¢ln.rities. ' . " 

B. CLE.ARA..'\"CE BET\VEEX m."E...'\~:RGIZED PARTS 
A..,\j) U~PROTECTED COXDUCTO.RS 

~reta1 ""-itch ea.<>es and normally unenergizcd metal l'nrts 



:in eonta.et therewith "hallclen.r 811 unprotected con· 
ductol"S, except the CO)l.neetln,;; len.d.~. by di'¢ll.nce~ as 
IIped1ied in Rule 58.3-133 for 'Ullene~ metal plU18 of 
trlUl.,[ormel"l:l from unpmtccl«l conductors.. 

C. LEAD 'WIRES 
Lead. wmli shall be suitably lllJl'Olated lrOm:metaJ. or wood 

eases of cutout,,·.o.nd ",,"itches at point." . of entrance 
thereto . 

.All unproteeW lead wires includin~ mlscellaneOus wiring 
'sh.o.ll' clea.r brll.<!('S, bolt.'" and other line' ha:rdmu-c & dis. 
tance of not less than 1.z inches. 

'Where ne(les.qary at :[Xi~ts of entrance to 'cutouts and 
switches. lead wir~ (')! 0·5000 "olt<; may be'less than 3 
inches from the R1ll"fn.ce of eros.'>IU'lllS (Table 1,' Case 9. 
Column C. D, and EJ but Rhall be not lcs.e; 'than 1 inch 
£rom such surfaces. 

D. CLnrBt:\G A..'\'D 'W'OP..KD:G SPACE 
SwitcllCl'l and cutouts :ihnll be 80 located. that when in 
either open or. closed position they n.re· not less th:m 1::1 or 
18 inches from center line of pole as required ,by·.Table 1, 
Cl,l.~ 8, and no part of such equipment shall. be in the 
climbin~ space. SuCh appara.tu5 l.<! permittccl to be wholly 
or in part with.in wor::cing spaces. 

E. Th"DICATIXG- POSITrON 
All enelo~ switches Mall indicate clearly whether they 
a.rein the open or do~ position. 

F. GRO'O:'.'DD:'G (see 'RUle 52:7-F) 

G.' OrERATD:'G. XECB:A.xIS~ . . " 
Gl'ound .. -d. metal opel"::I.ti:ngrods whicll .pa..'i8, through con­
ductorje\'cls sh.a.ll. be protected with a: suitable·:i:tIsulAting 
covering tor 8. dista:rlec of 8 feet vci1:ienlly or. 6. teet hori. 
zontally . irom eommUllication conductors. (including 
cables) and from UXtproteeted supply.. conductors. .AJi 
an alternativc to thi~ pro"i'lion, metaL·rods shall be 
l.Ul.gt'ounded and shall ha"e mstalled in them.. at a. point' 
l,I."1 ncar a.." posslble to thc switch. a suitable insulating link . . 
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vr ~tion. All rods sb.all be securely held in. position by 
Iitapl~1i or straps or other suitAble means to word. dear­
ances as liped.fied in To.blc 2, ~ 18 from ¢¢nductol'8 of 
drcuits below the switch level. 

1J.l cables, ropes ruld other flmcible melUlS' of opera.ting 
~'witches shall.1lliy~,insulators installed .. in them at a;point 
as close as' pogsible~to the .. switCh : and sb.rill:paxs through 
guides to insure their separation :£rom eouductors through 
which. they pas...'l. 

'VI"1lere line :.'Witches nre operated floQm the grotuld level by 
meD.nS of aJl·metal control m~ WlthOu:t suitable 
ins'olating links, Il1l irumlated platform shaIlbe proVided. 
UDless snch operating mechanism, :is efi\'C1;i'Vely grounded. 

~8.6 Time Switches, M~ters, M,tnl &xes a.nd Other 
APP:l.rnttls , . 

A •. LOCaTION A),"I;\ CLEARA...""CE FRO)! TBJl,XS. 
J!'OR~rER, CAP '£~CITOR OR REGUL.!!..TOR CASES 

Time switches, meters and other apparatus, including' their 
enclosures, which. e:tt(~nd more than 5 'mehestroll\' the 
~\ur:fa.ce of a pole slulll. not be installed m::the climbing 
spnee. Such nppnr/l.tu.~, installed on .the surla.ee of a pole 
Im.pporting ll. trm1."form~~r (or other eqmpment of similar 
dimensions), shall be no~ les. .. tlw.n 4 feet above or. below 
tl1\~ nca.r~t part of transformer cw;c (or: other. eq1l.\p. 
mel'lt) I unless the time switch, meter, ete.,. i~ :installed. on 
the side of the :pole oecupied. by the trll.nsformei· (or other 
equipment) . 

B. CLEAr...A..';CE FRO~r UXPROTECTEDCO~· 
D'GCTORS 

" 
On wood poles or structur~, nll grounded meW.'bOxes and 
grounded metal eases for tml¢ switeh.es, meter~i;or other 
nppa.rD.t:lS s1mll be not l~" th:lJl 3 feet noo'Ve"or 6 feet 
below the level of 'Ql.lpro~~ supply eonductOl'8~ Where 
it i'i imprn.etleable to obtain a clearance of at least fj feet 
bdow Ullproteeted supply conductors of 750 'lo1!s, or less, 
a elenra.nee of not less th.n.n 4 feet below i;ucb ecnCLucto:rs 
will M permitted if a pro~ctive covering or gur.:,d is pro­
vided above the grounded surface. 

C. 'WITHn; S FEET OF THE GRO'tJ).)) 
B<>xes or enclosur~s containing switches, meters, or other 
apparatus having a.ecessible live parts, which are located 
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8 feet or less above the ~\llld ~'ntlll be ~1!~tively' loclted 
or aeale<l. " , , 

:Metalbo:ces which eontam supply or'control equipment or 
conductors and are loea:ted S feet or less above the ground 
shall' bcelIecti .... ely grounded. " 

~9. COMMON J?lUMA.lty .AND SECO,NDAltY GXO'O'NDED 
m:~ SYSTEMS, ' 

~9.l Denxdtion (seo Rulo 20.1) 

~9.2 Applicability 
,The following rule!/. co\'crcertain llpecial detAils for com­

mOll ;neutl~al system.,> where the neutral conductor is com­
mon t,o,J)nmary cireuit'l"of lcssthan,,5,OOO.,volts,.a.udsee­
onda.ry'drcui~ of 0-750\'011:8 'HUpp1ied',the~fio:rn.· These 
rules nrc supplementnl to the rules given for supply ,lines 
in general and to other' <retailed' construction' require-
mc1lts' for supplyline3. " ' 

~9.3 ConductOrs 
A.' :MATERIAL 

ConductorS of' common neutrnl sYlitems !ihaU be of' copper, 
copper~o"ered s~l, bronze, lltl.'a.nd~ compoSites of any 
of the forl'going, aluminum,' alummUXD.' eable steel rein. 
forced, or ;){other co:..~osion~resist.ill; metiiJ, but shall not 
be of galvlmized iron or steel' , ' 

Rela.t«i p~ and nentralllne conductors shall. be of the 
same material, except tlu\t the neutral conduewr may be 
o!coppcr. . 

B. SIZE 
In COmlnO~ neuttal systelllS the common ~eutralllne. conduc. 

torshallha\'e a cross-scetional area ippro:cixila:teli '50 per 
cent, or' more of the nrea, ottlle ~, rela.tCd.,'pl'imary 
phn.se conductor, as Net forth in 'Table ~o .. 14, and in.no case 
shall have less conductivity,or,media.mcalstrengtb. than 
No., 6 AWG, medium.~d-drn.wneopperwire. 
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G9.3-B Rcquirem.cnts for Suppz.JLt:us 

TABL.E 14' 

1:59 

Relative Sins ~{~;"mon Neutral Syate':" L.ine Concfucto ... 

8;':"01, , JiOMMY'" riH 01 
p rim4t'V 'PhGH~ctOf" _"'til ~Of" 

(cirmilut'AWG) (AW(J) 

·500;000' , . 4/0 
350,000 ' . 3/0 
2SO.000. .. 2/0 

4/0 1/0 
3~ ~ 
2/0: '2' 
1/0 3 

1 4 
2. ,.,6, 

.. 4 6 
. 6 ~ 

This table·hI ,baw on the requirement that the: common 
neutral line, conductor shall.ha.ve a, minimum area of 
.lpproxlm.a.wly 50 per cent of ,the, area of the largest 
rdn.wd primnry phase conductor and ,that the pha.~ and 
neutral conductors are of the snme material. Where these 
Ill'C not of the' SAlIle XIl8.teriill;ihe copPer' conductance 
c<).uivru,ents of the tAble will be conSidered as' meeting the 
l'('q uiremen'bl. 

C. CO~"ECTIb~S .." 
,All electrical collJlectioD.'1 ",hall be of suitable. electrical and 
mechanieal design. 

D. ~"EUTR.A.L CO~~UCTORS 
Thc nrrangt!mell.t and continuity .. of common neutral con­
ductors shall conform. to the following requirements: 
\Vherever existing plant permit.~, cross ties .of the neu­
tral conductor shD.I1 bcmaae;to"!orm a. 'continuous inter­
cOlllleewd • grid 'network. : From en.ch grid. 'seetion there 
liMn'be two or more separa.te. and' 'con'ti.UuoUs .metallic 
retur:O."eonductors to the source of supply; , 

If two re't'1:l.rxi conductors only nre Used; each sh3.n have a. 
, m.inixnum. 4l'efl. of approxim.il.telY 50 ~r ,cent of the 

area o!thc primary phru.c eonductOrof the la:r~ over­
head !e«1er sez:ving the:i.:rea. (see Table Xo~ 14 of 
Rulc"S9.3'-B for minimum ~s.) 



160 
R-:v. 

Rcquirements for Supply Linc.~ 59.S·D 

If more than two Ntilrnconductors arc used, the cur· 
rcnt-cn.rrying capacity of the return system. ,shall be 
!luch thM' (l, br~:Uc in anyone pa.th sh'rulleavc t\vo or 
more rcturn pa.t.hx which, combined., shilfha.yc. a mini· 
mum arco. of appro:cima~ly 50 per cent of the arell of 
the primnry phase conductor of the largest overhen.d 
£eeUt!l' serving thc a:rca, thus providing "adequa~ cur­
rcnk.al'rying capacity for £uU load current.. (see Table 
Xo. 14 of Rule ':;S.3·B for minimum sizes.) 

Primary neutrn.1 conductors or secondary neutrol con· 
ductors. where continuo"-,,, may be used a., a'return loop 
from n COllll'non neutral provided thcy ~ of sufficient 
currcnt-carryingo ~padty :lS s~i£cd iD. Rule 59.3-B 
and pro\oided that they are gTOundcd throughout in 
accordance with the requir1!mcnts for common neutral 
line eonductorlt u.'! R~ified. in RuleS9.4·B. Primary 
or ~~ond~l'? Mutral line conductors 110 used shall be 
c.'U"ried in their nol"tn!\.lprlmary orseeondary positions 
rcspC'Ctively. 

E. COID!OX )'"EUTRAL LL'\"E COXDUCTOR 
LOCATIOX 

(1) Wrm Pimt.\R\" CmC1JITS: On poles. where all circuits . 
arc in cXC<'S." of 750 volt'\, the commonncutralline con· 
ductor may ~ loca.W in a conductor position in the 
primal'Yspa.ce. 

(2) WITH SECO:-,;'.\Jty Cmcwrs: On pol~ where all circuits 
of a common neutra.l "~"1!tem arc ofl~'I than 750 'volts, 
thc conunon neutral line conductorshllll be located in D. 

s~oridar:r conductor position. 

(3) W'xm l'IIDtMy A.'''D Sr:(,o}'~.\R~ Cmetn'1'l:>: . On poles 
where circuits of a. common neutral syswm a:re of 
more and less than. 750 volt. ... , .. the common neutral 
line conductor sholl be located.:in a related, second· 
n.ry conductor position; or cOllllllon neutral. line con· 
dUctors may be located.in botli, ·prim<m.' and secondary 
p¢sitiollJ'l provided n mct,illic. connection of a. size not 
smaller than the largest ncutra.llin.e. conductor in'>'olved 
is installed ~tween the neutral, conducwrs ',m accord· 
ance with the con:struction requirementS for groUnd w.i:res 
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on poles at caclllocn.tion wherell.ground isrcquired, tul.d 
provided proper designa.tion(sce r-..ule' 59.3·F}, i~ made 
of the eo:tnl)lon neutrul_ conductor In::the prima.ry ).XIsition. 

( 4) .L.~ CO!\"DOlTS: Common. neutral· (!()nduet¢l'S - may be 
inr:,talled in the &Ull.z conduits. with: l:elated . phase con­
ductors, . provided .' that the. insollltion of. the neutral 
conductor lsnot less thllll th.';I.t :required of the phase 
wires and,:further, that it is treated·.llS aphllse wire for 
the entire run between. terminals. Where . the conduit 
illsta.l1Ation. is n.n efIectively grounded metal riser pipe, 
the l'eierenceto insulation of.thecommoD. neutral n~d 
not apply, provided the neutrru conductor is connected 
to both ends of the r.iser pipe Md. effectively grounded. 

(5) U!\'"DIm CnOSSMz,rs: -'1nddentnl pole- Wiring connected 
to the common neutrd conductor mny be ~'tl1pled to the 
'Illlderside of cros.'lllm'l, l'rovidcdthe insta:l1n.tion i.'l !ollcil 

tlS to offer the le:v.'t possibility of contnet'·to workmen 
and such mrin~ under' cros.-.arms in the primary posi­
tion is covered by a suitable prot<'etive' covering. 

F. DESIGXATION OF c6~nro);' )."Et"TR,A.:r.; 
In common neutral systems, where the.coln.mon neutral 
line conductor i~ mstnlled in :l. ·pri.iilti.ry-pin· position, it 
shruJ. be design:lte<i by llll :l.ppro\·~n¢ncorrosi"e metal 
tn.::; h:Lv1ng A minimum. dlameter ·ofnot.less than.1 :inch 
upon which Shall be pCrIllllllently imprinted the letters 
HCX" not less.tlum !i/1G ineh.in height S.udta.g shall 
be ntt.'l.ched securely to and mainUlineo.. OJl the common 
neutral conduetOrat each pin 'po:-;itionof line.·D.rm and 
buck Ann a.t.a. clistn.nce not more than 12 lncbesirom the 
fAce of the cros&l.X'I1l. on .the cUmbin::: side o£eni:h.pole and 
.so in.¢llled M to be elearly ,"isible Atnll ti:ti::.es. 

159.4 Grounding 

A. )r.ATERrAL A.,\,'T) SIZE 

(1) GROt"!l."DIXG CO~'DUCTORS: The g:roun~ conductor 
from' each ground electrode to the. base of .J)()1e. ~o;hnll be 
not les..;than 1 foot below the :roriaee 6fthe ir9und and 
shall have not les." conductivity and mecl1iLnicti.l.sUength 
thn.n Xo. ]. .. t.,. WG medium-hard-drawn strruldcid cop~r. 
From the Xo. 1 A WG or larger conductor to the common 
neutral line conductor, the grounding conductor shall 



be contl.nuoWl without 8pliccl> and shall be not lesli than 
No.4 A WG eopper. 

(2) ,GRO~"D Eu:c.m¢DltS: Gro1lll.d electrodes' on. common. 
neutral systems shD.ll con£orm to the :followillg specifi.ca.. 
tions as n miuimum.~, 

a.) Not Part of a. Water S'Y8t~1'M' GrOWl.a electrodes 
whieh azo not pnrl o:f a. wa.ter aystem. &hoJl be one­
piece eorrOtrion.r~ting metAl rods or 'pipes (or 
eqtrivll.lent in physical. nnd electricnl:qualities) f 
inch :in diAmeter by 8,teet in length: u.nd'driven to 
Q. m:inim.um depth ofS feet below the SUl'faee of the 
grotmd. 

The driven ground rod; pipe, or equivalent shall be 
located. not l~ .. thAn 2 :feet, from the, surface of the 
pole. Where two or more sueh.rods are inSto.ue<1, 
'they shnll be loea.ted at ,not lessth&nG·!oot eentem 
.!llld the separation required £rom"the surla.C:e of the 
pole shall not be held to apply to the connection 
between rods. 

b) Pari of a Water Systl!m: Where ground.,conduetors 
arc lI.ttaehed. directly to a. wa.ter' pipe ~m,- they 
shall be connected on the mainline side of, 8.Dy water 
metering equipment. 

:So }''':EUTRAL CO)."J)UCTORS 
(1) LocA'rION: The common neutral grid system Iihall be 

grounded a.t intervals not grea.ter than 1500 feet. On 
branch circuits c.'rtending £rom a grid, where return loop 
pa.ths nre not n.vailab1e, the e6mn:1.on ncutralline con­
ductor shall be grounded at interv8ls'not'grea.ter than 
800 feet. Each tra:nsforrner ii:z.stallation on Ii branch 
circuit without n. loop retllm shall be so located that 
there will be one or more metallic wa.ter :pipe system 
groun&, each of A l'e-Ristllllce not gtea.ter, than 3, "obmn, 
on each side of the tro.n);former wtanation. . 

(2) REsrs'l'A.~CE: Where a common neutt8.J. system in used 
the resistance of the continuQus met8me nentral grid to 
ground at nny point shall not e,"ceoo 3~ohill8 at 
time. " ' " 
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I£, 4£tcr dc&itc cf!ort bug b\.'Cn made, it iK round not 
prllctica.ble to meet the abo\'c requirement, the .following 
alwrnnte requirement will ~ accepted.: 

The resi .. tance between Dolly point of Sl.l.id grid and the 
ground connC<ltion at the substation s.ha.ll not excood 
1 obm, Dolld, furthermore, the re'dHtance of the ground 
connection at the JoIubNtation eith~ Joihn.ll not'cxceOO. 1 
ohm or, if in exec~ 'Of 1 ~ohxn. Noh-all be lower th.a:n tb.a.t 
of. any .:indhidUlilgroundconncetion. on the grid and 
in no ~~ il1'e:c~ ,0£ 2 ollxnN. '. .. 

)fNl.ljUl'tment of r\'Hilrtnncc by any approved method ix 
reco:::nized. In lieu of .mensUl'emcnts of' :resistn:neto! 
the neutral conductor under the~o)ld, .alterJl&tive 
prescribed abo"e, .,approved joint..u.nd, ,demonstrable 
cruculation.'i·,,-ru.'be ACcepted. . 

C. TR.A..'SFOR){ERS' 
Ground coud uetOl'!i of trnn.-u7ormexs on:: eODUXl.on: "neutral 
system. .. shall conforxn to the requirements of Rule 59:4-Al. 

On common neutral syste.n. ... ench. transformer mstallatiOll 
on a branch circuit without a. Joop retum.shall..be so 
locaWd that there will ~ one or more metallic .water pi~ 
~YNtcm ~undlj of a r~iNtAnce notgrea.wr thn.'Q. 3, ohms 
on each side of the trnn..uormcr iru.'t3.llatio:o... " """ , . 

A tl'ansformer i:nstnllation located on a. grid"' section' of 8. 
common neutral Rystem requires no independe:ntgrollJld 
provided that there is a ::rround COllllectiOn,. having .& 

resista.n.ce not m. exees.~ of S~ ohms, to tlie' eOmlnOA" neu­
trnl line conductor either a.t the transformer pole or a.t 
an ndjacent pole. 
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ADDITIONAl.. CONSTR..(JCT/ON .R£QU lREMENTS "FOR 
. Towe~ l../NES "" .. 
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, . , ,~ 
The follOwing rW('s co'Vereertain special'det.il.ils .f~~ilie con­
HtrlIction Qf tower lineH. Th.e~ rules are supplemental to 
the rules given for supply lines in generaf and,to'tlle.(1etailed 
eO:r:t.litruetion requirem.ent'l for Htlpply lincs ... : 'Ylhkh. /.rWt.'8 

. DlllHt be obHerv~ . .intow~ line co;r;u;truction. except as lll«li • 
.. tied, herein, or w.b.e:e .. elearly ina.pplicable.,' ' 

OOJ..De~tion (see .Rule Zl.7-C) 
.".j ". "', 

61. l'rIAINTENANCE. AND, INSPECTION, '(see :Rules 31.1 
and 31.2) 

62. Sl"RENGl'll REQ'O'l::R.EM:EN'rs (~ce Soct:ionIV) I 

'Where !>'teel HUpport.~ o~ towCl'liarc'1lSCd whlcli arc Dot capa-
ble of withstanding prllcti~y :l.S great a ~tress 10l1gitudi. 
na.l1y M transverselv, longitudinnl guying :;harr·be'~Cd (see 
Rule 47.2) or anchor towers shall be Plaeeda.~ak :n(~t 
greater than 10 SPans. Such anchor. towers sJuill.bc, ea.p.lble 
or with.'ltD.nd.i:o.g the combined .loniitudin::tl te1ls10D. .Under 

. the lo~"'S of Section,,~ of all conductors.' U~tO)O,OOO 
P01lllds plus one half theexces.'l above lO,OOOPowld.1;; 

63. 'MA.:t'.ElUAI.s. , ',' .' • ','. I '" • 

, 63.i:rower MeXUbers , . ,': ).' . .' 

Tower members sh.:ill b,we a thickn~'l of ..m,cW...)lo.t,..less 
than the following:,""",~, •. _,"~\. ,'.,' 
. Gal;va.n.i~(l. stl.!'el: :\:tain C()nJ.~ m~Dlbers. fr:. inch ;::Other 

, ' . '., . " . I'. ,.".' ) ':- . ~ . , .. 

' " , xnel:O.Oers.-Sineh. . ". . ;, ... ~", 
Pa.intedsteel: Xain· eOrller members,'.z inch; other memo 

. ..·bers, of, inch. . , 

All . iron or' steel members of towers·' and . al.bluJ.rdwnre 
subjeetto. inj'Uri('nJ.<; corrosion under the prevailing- eon­

., ", ditiOllS,.shaIl be protected: by. galv4.niz:iDg;:;pr.cinti:i:rg or 
.,;' .. ' '.::' ~the,t" ~atznent'.'Wbieh will efreetive!.vl'eU!:rd; corrosion. 
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63.2 Overhead Ground Wires 

Overhead gro1lJld wires or lightning protection wires shnJl 
be galvan:ized steel eable,lnotl~,,'th.a;n; ~.ineb;' in; dia.m.eter, 
or other corrosion r~ista.Uf "material of ~uru. tensile 
strength. Where overhead ground wire:o;..;8J:'e::",ot:T.used;; 
dort shall be mAde to sectu'e an eftectively, gI'01l.Jlded 
straetul'e. ' ,,', "',,',, .... " ,', " ' 

63.3,Guya a.:nd Anchors 

A. GUYS 
• Guys xholl, be galvanized: steel" strand not les.'1" t1ia.n: i5/l6 

meb. in dialnetet", or other' cOl:'l'OlIionresista.D.t: material 
of equal tensile strength,. or they- shall be,:rolledt~odIJ:>of 
galvanized steel or other COITOslon"resiSta.nt'materiat, with 
a tensile strength at lcMi eqmValent'w'S"jlS::iiichl'Steel1 
ea.ble.' '~: ,-, ,;:': :-: :: ' 

B. ANCHORS' ',",: /:::~ .. ::".::;;: .~:;.i 

Anehor rod'!. shall be galvanized m:eel not 1~ than. jo, .inch 
in diameter or "hall be of other material ofeqUal~ 
and durability. ' ' ".' " 

M. STEPPING 

.All m.etal towers shan be pro~ded with' steps ~r:'~ders, 
'Whiehshall start at not less:than ,7.feet 6 inches 'from the 
ground line and the spacing betWeen steps on, the: Sade' side 
of the tower legs slwJl not eiceea: 35 inches. " ' " 

Where the members of the tower strnc':ure:' a:re:,sci::JirrarigedJ 
thAt the tower may be climbed with safeo/,.no.,~ps..or lad-
der nec:d be provided. ", • ",," .' - ,~" '. 

'j" 

65. MARKING 

.All fabriea.ted steel towers a:nd s:im:ila:r structures: whieb. are 
of a design easil.,v climbed and which' are loea.te<'i'in urban 
Wstriets or in, cultivated. agriculttiral a:re1lS'ornea.r'i-oads or 
trails which are frequently traveled, shnll: be equipPed with 
a sign: so ,worded as to warn'the publie-of::the ({anger of 
climbing 88JXle. Sneh sign shall,be'pla,(~:a.:r.td.a.rranged so 
tha.t it may be read. :from. the tour corners; of' the ; structure.,. 
Such sigDs shaD. be neither lesstha;n;'Sfeetnor'more 1_ 20 
f~ Above the ground e.'teept where the lowest horizontAl 
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member of the towed:. lllQre,:thAn, 20 feet above the t:eround 
in which ease the flign fIh8lr benof more tl1.n.n 30 feet above 
the::ground.' -, . '".', ': .. 

" ,"j' ..... " ....... 

-, , 
66. CROSSINGa '". 

Where lines supported by towers 'COM over major railroads 
(see Rule 22.3-.B) , or major eommmrlcation lineR (see Rule 
20.S-AI), or other tower lines of voltages.cx~g·30;0I)()' 
volts, the towers ~llpporting. the crOHHing.~. -Khall 1>0. 
designed to' witllstand,' With Safety: factOrs :8.8. s~ed m 
Rule 44, the most severe conditions.,of. tempera.tu.re.:an:d 
loading speeiD.ed iD. Rule 43- eombUled,mth the Uri~eed 
pull which would be caused by any'tWo .. eoxiduCtorS' deact­
ended or ~v 'hvo conductors broken in. the' 8pmadjaeent 1:0 
the crossing. 

" /' " 

", . 

c,·....,., ...... 
, ,;';,,:. 

~ "~" ", ~" :.7 

, , 

" ...... < •••• 

""".,, 
r,'''' 

. ,.,'" 

... ,-..,H,',.: .• 

." 

" ',",'., 

~ , ,-~ ,,",.'" , ....... 1'"1"'" ,r ,'" ~'\ h" • 

. p' "",' ... ' .... ' .. ,.,J, ....... '. < 

. ~ "":::' .. r' ,": "',." 
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SECTION VlI 
...... -- I' .... ,~ ~ ,', 

,.,' I .~." ... , " ,_ '. L _ • 

. ,', ~... .•.. ~ '~', .,~ 

',.DETA1LED CONSTRUCTION .. REQUlREMENTS' FOR' TROLL.EY 
CONTACT' ANt)" FEEDER' COl\.--oUCTORS'· AND: THEIR 

'" SUPPORTING MESSENGERS, SPAN WI RES,;"ETC. 

(Cl:l.ss T Circuits) _:~.):~~,:::r<~: ~:.~, 
• ' \ ",,' .~ •• ,,.,...... '" j 

70.: GEN.E:R.AL 1, " 

.. I • ~. , 

The follow-in:;:- %'Ul~ covcr certAin special. :deb.ns for the 
, construction of C1.lw4 T clrt!U!'tII, tOl:<!ilicr with th{'ir Imp.. 

porting- mcssen~ span wires and o.ppurtenanCCli, '. XhCKC 
rules arc in many eases supplem{'ntultO 'the 'ruleS for~\lpply 
lines in general (Class T circuit" bdng by de£.nition supply 
lines), which general rules, including construction details 
of Section Y, must be observed. e.:"cept where clearly inap­
plicable or where speci£c;:illy modiUed herein. 

When the use of a special type of construction app.cal'S desir. 
able or is necessary, and these rules are not clearly appli. 
cable thereto, the C¢mmi· • .':!lon will cOnslde:r: the appliC(\tiol'l. 
of a. trolley system. for such modiUcation or a.ro.plincation of 
these rule.~ as shall be deemed neecssa.lj~ to a.pp1.-: to such 
~ or s~ construction (see Rules 15 and 16). 

71. POLES, 'l'OWE.'aS Am) S'l'R'O'OT'CT.R.ES 

71J. Defuliti01l (see :Rules 21.7.C a.:nd 22.0) 

71.2 Maintena.nee a.nd Inspection (see ~es 31.1 a.nd 31.2) 

71.3 Matelia.l and Strellgt.b. 

The strength of poles shall be as prescribed in Section IVj 

e."tcept that in computing the strength of :p<lles supporting 
CIa&'! T circuits, consideration shill be gl"C!ll the stresses 
set up by the dead weight of brackets, span wires, ete. 

71.4 Clea.ra.nces 
A. FRO~ RAIL.'ROAD TRACKS (see Rule 36) 

71.t) Dimensions a.nd Settings (see Rules 49J.-B and 49.1-0) 

71.6 Markillg a.ud Gua.rding 

A.~G 
Poles aupportmg only Class T conductors in excess of 750 
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74.3 

74.3' Ma.teriala.nd' Strength 

In.de~g s~ngili requirements; C~ T lines are 
claAAed';as, supply 'lineS' of, equal' voltage' and; will take 
grndeR'otcoMtruction" aCoOrdingly. Th.lS Will. generally 
mean Grade .. C" con."Itruc.tiOll. fo1" doe trollcy-:linos. o£ 
0.750 volt. ... Grade "A"or"B"being rcq\llrCd'at'eroAAa 
in~ over railwaYIi accord.in~ to the iin.p:ort&iiti::Of tli~ 
railwAY crossed. (S~ l\ul~ 22.3, Tablc3.R~~~9.4:and 
&ction XI.) 

: ::: :: The nunUn't1.%!l size which shall: be 'ruled" tor:trollii contact 
conductors. on.public streeti/., or ,Jljghwa~'g is.)\'o. 0 .solif.l 
medium.llllid-drri.\\1i" copper,or'·otb.cr'':-irC "of "cqUlU 
strength. , '.: >:,'Y; \,~ ... 

The miu.imurn size of wire to be used as a ieeder span or 
, feCder' au.:riliM'Y' span wire shall be ,No. 4/.0. 'stranded 
mCdium.hn.rd-drawn ,copper or other. 'Wire.' ()f equal 

~ 
, , 74.4 Oleara.:nces , :.' 

Except where ~ca.l1y designated. C1as,~T conduetoN 
take' cietUW.ees speCmedfor supply lineS of like ~ol~ . 

. . ". " . i: ~': 

A. ABOVE GROU).1) , ,~,. ,~r> 
The minimum vertical c1cru*ances aoove';gi-OUlid"!or'Class 

, T conductors shall be those specilled:S.n:Rul'e'37; Table l. 
Referenc~ to rules modifying the tabulated: values for 

, supply, conduetorli and ClassT conductors,of.eq'llAl 'Volt-
, ~, age are given' ill notes following Table 1.: : • .' . " 

'.. ",' • #. • ' .... 

B~,ABOVE .RaILWAYS _ '. ,,_','" _ ,,~_ ~,'_'~ 
',' ", '~, • ,I l. 

, (i) , TRAcKS; Th; :;~~Cru. 'cloorance 'of 19 feet abo~e' ~ 
r, " · .. ·foitrOller'eor.tact," feederand',sl'all·;wireS:Of:.'Table 1, 

CaM 2, Col\Ull.ll' ~ .. ap.pliesonJ.:.~to thoserailW'8.Y8<'which 
do not t:MUlSport' or propos~' to transport' kight' M. 
Thl3 value -Shall:~' inCl'elUled~to'22 'f~'.wliere th'e- nl.l1my 
involved'does transport, or proposes;.to. trlUlJiJ)Ort freight 

, • .. • <., •• , •• ~, , .-

... .., ~ 

cars. 
",": {., ""H", "".-.,' "'\_ • ~ 

(2) CRO~GS: Unless electric r.:illroaa's~-Btems· are p* 
tccted by interlocld.nt:, pfunt:: at .'grAde.'~¢l'oai:iiga.,\V:ith 
. . ., 

• ',,' "'.'1,'" 
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'i'4A.B2 R~quir~m.enl$lor.TrQlJ.(j!1 J.hneS l1~ 

interurbtlJl.Qr other' he4vy,orJll.gh',~-peed, ra.ilwar SYr:l­
tems, the trolley conta:et conductors shall:be .at.-the some 
elevation Above their own: traclcs,:woughout the Cl:OSS· 
ing a.ndnext ,adjoinlngspans ..and, :lnl'ridditj,oll."thereto, 
ea'te1ul.ry constra.etion'.shali ,,be. provided:l'when. 'erossl.ng 
spans e....:eeed 100 feet. (See Appenclix G, Figs.: 62 and 
63.)Th.is rule jg notintended.,·to·t'app)y· where'/»anta. 
graph~lleetQr or simi.lar devi~is:'nBed: " ,: 

. '/ 
C. BETVv"'BENCO~"DUCTORS;, _,'. . 
'l'he :min.ilnum cleartlne~ :sPecified in' Case'2, C¢iumn D; 
Case 4, Column. B; ~~:'5, COlw E,:and: C&sel~ Col­
'OIDn'D:of Table 2 n.i-e not req'lrlred1>etweenClassi,T eon· 
ductorsofthe same po~ntial aricl'~xn:'" : '.::) 

The minimll1ll' ·elearnnceo! '24inclles 'speci£ed'lm, 'Table 2, 
Ca.'le9,ColttrllnD, ~notreq:nirM:'between>trolley!feeders 
of the· sa:rne sysWm provided;,ho\Vever?that ·the·clearan~" 
shall be not less than' 12 :inehes: ;::.. . 

The :nilirimum clearance of ~'incbe;.;speciiied:'in' Table 2, 
Case 2, Collnnn D, and Case 4,:COlu1nn.::'S;.'ls'notreq'llired 
in double' trolley construction" between· feeder' a~ 
span· cables or equalizer" cableS mld ·>troneY' 'oont8.et eon· 
ductors of opposite polarity provided/however,. that the 
clearance ,shall be not' less ithim: ' 18' 'mehes or,: 'Where th~ 
feeder or ~luilizer able,; are\Attaehed 'to; th~ span wires 
in v.eeordW'lcewithRuIe'i'4.4-GS; : the 'clearanee'KhaU be 
not less than S incheR at the xxiUlt of 'el'oss-mg the troney 
cor.rtl1ct conductor. .. ". , ",' :,,'.' ":. 

Trolley eontaet conductors of ' the s8.me-system:but'of oppo­
site polarity, (as in double trolley eonStruetion1 or of 
dl1Ierent systems ando!. the":S8Xne or'~opposite:,,polarity, 
shall ,have· a-separll.tion of.not;'l~·.·than.;llt: inches. 
Excepted., from. this. pro~on ,are .~nduetors ,at, switches, 
:fro~,(l'Osslngs, etc., in ",hleh loeatioij ~ l@mru 

. tiOll of ~~Ul~ th~~ ~ keheuMll~:mAin~,:!a::: 
COMnclt>rs o!,opPo-i.~polBrity .. ,.··.,·, '" , " '" 

D. FROMl"OLES , 

Cl~, T conduetors of not more:tl:tD.7l:'760'volt. and of the 
. I18mC J'.IOlarity;pt)t~ntial' ana: fIY~m'wh~ ea.rri~ on -poles 
8UppozreirJg no other c()'D.d:lltto'tS:a.re:notreq~,to obtain 
tl!.e'clearanee· of 15,inehes!rom ~nterline-ot'pol<t' ;{Xablo 



. 1, Ca.sc S), but slwll comply with the. clearn.uco ~f 3 inches 
fromsur1Ace of pole (Table 1, Case: 9).., TheattAcilment 
of clearance a.ms for either su.pply,.or e01Ull1unleation 
service drops does not a1!cet the, pole clea:ranee: of Class 
T conductors which are earr:ied on on~&de ~ tho toI> of a 
pole.. ',: ,,>, 

Where ClassT conductors areenrried o:O::more::than one 
side of jointly oeenpied. poles the" clearances, of: Table l~ 
Cases 8 and 9, shall,apply aJld a,climbin,g.space cotUorm-
ing to Rule 54.7 &hall be pt'Ov.ided. . . . ..' . 

. " .' " .",'., 

E~ m.."DER :BRIDGES, ETC.. , , . 
A reduction of ,the clearances given in. Table 1 to·a minimum 
of 14 feet for trolley contact eonductors .is.permitted for 
subway~ tunnels, ,or bridges, prov:ided:tb.e.l'ailway does 
not operate freight. cars. where. the :v:ertica.l.distance from 
the top of. ear or lOAd to trolley contact conduetol." ill less 
than 6 feet. This :wi1ll'equire· the, gi-ading,of. the trolley 
contact conductor from the prescribed..eonstt'Uetion down 
to the redueed e1eva.tion. (See App.Gt. Fig. 64.), 

No, clen:rance .is specmcd QetwOOll' the, trolley contact con­
dueto:!:' .and the structure. '\"here· the ,structure :is of 
materiAl which will ground the .trollcy. c\U'r@.t. in the 
event the collector leave. .. tho cOlli:Mt.conductor" a prop.. 
erly insulated trolley trough' or equivalent. protection shall 
be installed to prevent, contaet .between ~ecolleetor and. 
the structure. W'he:!:'c pantagrapb.: eollootol'S~a.re u.'led. 
this protection is not required. . See. ,Rule, ~4-1 ,for pro­
,"WOnK applicable to conductorx other tha.n tl'olley. 'contact 
conductors.' .' 

F . .AT POTh"TS OF FAIL'ORE, 
(1) OWRRlW> TRoUJn'" CO:!\~AC'r. Co:.o"l)O'CTORS: '. All over­
htadtroll~y 'contactconductol'S sbaU be so suppOrted. and 
attanged that the breaking of:& ,single 4<~on'" or 
fastening will not· allow 'the trolley eonduetOr,' or'live span 
v.ire, or current enrry:in.g:connection. .. to eom~''Witb.in 10 
teet from the ground or from any platfOrllt '.aeee>sib!e 
to, the general public.. l'lUs. does not apply,to!eeder 
taps to or from. trolley contact conductors. '. (See App. 
G,.Figs. 65 n.nd 66.) . 

(2). 'l'J,oLt.ln." .. CO:'O"'1' .... eT' CO!.;:t)'C'C'rOIlS OP' l{ou T:lu..~ 1500 
'VOLTS: Wbere in urban districts and not on fenced 
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75.00NDtTCTOlt INSlT.tATOU' (see ':RUle"55) 
'c. ",I ' 

76~ G'CYS Alm ANCHORS 

All of the provi..<dons of Rule :>6' Are' appllcli.bleto: guys and 
anchors in trolley 'lines but, lIl'enot intended to apply to 
trolley span wirell, or other wir~s or cables'used'to liUpport 

", trolley eont&<!teonduetors~ hovi-uons Applicable'to ,trolley 
sp8Jl'wlres'nre in Rule 7.7. " 

71.' SPAN WIRES,'BACDONES, 'M"'~GDs,' ETC. 
,. . \' .",' : .. / ,..' ", 

71.1 De1blitions (800 Rules 20.1, 21.9, 22.9) 

, 77.2 Inclusions •• ' •• " j , /'. 

, The,proVisions of Rule 77 applY,~ SJ.'~ '~; b~bones, 
"" ,mes,'iengers,' crosS "pan wires, pull~ffs,','trOlley strain 

, gu.VlS and aiy other wires'UI(ed to Sul>poi-t:~olley eonta.et 
conductors and appurtenances. .,.. .' 

'.,\' -~' ., ...... j, , ''', • /.. '/,.'.:' -: :"j \ .,. 

, :': 77 .3Ma.terial and ~ Strength. 

. A; MATERIAL' , 
Spa:n'wire~" baekbone!!, mesl'l~geti~ 'ete:, sb.an·~;stra.nded 

,. , . and' of :::alvs..niUd steel or othercoriosion::r~g mate-
,," 'riBlof equnldnrabilitY. " "'~',,::, 

., ." :., ,:"':,','(t 

B. STREXGTR , .' . ' . , 
'Thestrengtll' of span: wires; baekbones,;'messengers, ete., 

, Sha.llbe suehthatthe SAfetYfaetors of RU1(!'44'are met. 
• ,(' ", , • • I " ,', 

,,77.4·C1eara.nccs'( .,' , ' '." 'I~ 

The bnsie minimu:rn elelll'anel."S for trolley sptin'-',>ires are 
~ei£.ed in'Table'l, ColurnnCand'm .. TAble·Z,~ Column 
A." ModiIlcllti,OXl.'l of these bu."ie' elellJ.'llD(leS aJ-eI/specified 
in Rules 3i and -3$' tuid by the ioUowingprovifiiollS: 

A. ABO'V"E RAILWAYS ., " "':::: ,:,y) :.:;:2 :~ .. Y:' 

The, :miAlmum.. vertical :cleAl'nnee' of 19 .:feet :a.Oo'Ve ,,..a.ilil 
for trolley l>pan wires, (Table 1, ,Case 2,. ColUlXlll. ... C) 

" ' , • " ,~ 0'" , • ,_,', ... ,.. .~ ... ' '" '~ 

applies only to those'l'ailwllYS whleh; 'do l10t transport 0:1:' 

'propose'to'tran.'iport freightea:rs; This:minim'Om.' clear­
ance- ,shall be 'nOt:leSfo; than 22"' feet: where the --railway 
involved does transport or proposes to tra,nsport;:freight 
ears.' ,1",1 ,.'"t,:' 
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B. v)'''DER Bn.tDGES,ETC. 
J.\. reduction of the elearll.nccl! ~vet\, in, Table'l :to-'a. clear-. 

anco OfllOt lOAA than 14 fcetnbove thc l'a.U,,'iJl~rmittcd 
for trolley .. '''pa.n W~M \\ndar ,bridges,m 'tunnelK. or in 
subways, provided the railway docll not trans,P<>rt freight 
e~ ,;hcre the ,'ct'tical distance ,*Om the' top',of.'car or 
load, to Rolley contact conductor is 1w 'thall:, 6 feet. 
The grading of the level' of 'trolley lipan' Wires from. the 
basic elc8l'lUlce to this redue'ed'clenrance ~ pcrnutted at 
approaeheli to bt'id~eg.:tunnel",: or subw"a~' ' 

C. FRO)tCO~1DUCTORS 
The clc.a.rn.nces of troUc~· span wires from' conductors sb.all. 
be UK specUied in Tnble2. Coltinui .~.;exeept'n~ 'modUied 
by the provision. <I of Rule!!' 74.4-G and 78. ' ' 

D. FRO~GUYS 'ORSP.A..'\ wnms " 
The Clearance speciD.~d ill 'Table 2, eMe 1, Column A '(18 
inclles) lA' not rcq\lired ben\~een trOlley span ',vires, back­
bones. ,m(!.'\.~engers, 'and sUnilar' wires" or 'cables;, used to 
8upport~lley contMt con,ducto~ ,and apl)1.l.rtenlUlces. 

E. }i'RO)I :rOLES .:~.'D CROSs:..U~\1:S" ',',:,' 
Thedcaro.llce'i specified in. Tabl~l, Co1UllUl.C"Cases Sand 
9, I\.N not intcnd~ to apply to i:Mulated.' (unenergized) 
pol'ti-on... of . KplUl wire&,' backbones., messengers.:. pullo1fll 
and sim.Uar equipment ~t the' poleg tG whieb. :the,~ are 
attachcd." . ..' 

77.~J'a.itenings . '; ., ,,;' , , 

H1U'd,~ by which 'RPM. ",ires, messengers., ~tc~';are dead 
ended'to poles 'or 'stl"Ucturesabiillhave' 'n: st;t:ength. at 
least equal to that "orthe' 81:riUld to'wlUch'J'they a.re 
attncbed: ,Cedar'and' othersott:.w-O¢d' pOleS. at'Ound 
which 1Ul~' RplU\' we ~ or' mesSenger lia.'\~g )J:1' ultimate 
strength o! 5000 .pounds or' more' is :wrappe~: shall be 
protected by suitable "RliUns. "RoOJcs;'lag' bOlta' or other 

'cqulvalcli'tmenns to,l'l-e"ent :the lipan: ,Vir~\~r'lUessenger 
'fx'om'Klippin~ along the pole Sb.a.U·'be'piOVided where 
necCs.\al'j-, ' " " , , ":'- :;",.;,.(~ 

• ., ,,', 1 • . ' \ ! > , ... r .. '.:, 

77.6 :Requil.'ements for 8ectiOl1a.lizing witb.,Inaula.torJ 
Span wires, backbones, messengers., etc., shall be section­
wed by means of insulatot'H placed in them in accord­
ance with the following rules. 
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In.'i'\llat01'8 used in the seetionalizing: of:spa.n :wires~ baek­
bones·andmeRScngers shall eonform::to-:the-,~catio1l8 

, for guy insulators a.~, giv-en m" Rule 56.8': based' on. the 
vo~ of the 't'rollcy con~t, ~ndllctor .. '" ': " 

A. SPA.~ IWJXES ' . . 
, Span, Wirell, noi mcluding bracket spa-n:Wires, SUpporting 

oratta6hed to wireswhieh' support eonta.et' conductors 
Hhalfb~ sectioxuiJi7.ed AS followN: ' " , , 

(i) 'S~POa~a.o~1t Co~'TA~"C~~'l>VC'J:OR:.,One"WulAtor 
(prefernbly of the interloelciDg, ,s~lJ.i:n. ~}:,Hhall be 
plo.eed,m.:the !lpnn 'me bet.we~n 4: .feet and. 5 . .feet:{meas­
ured, D.l.ong the span wire) 'from. eneh,JWnger..,or point 
of 81lpporto! the, trolley c:ont8.eteonducU>r: : and its 
appurtenances which have ,electricaleontact ,therewith. 
Whex:e the llJlgle between' tnt' s;Pnnwu-e lind ,eontac:t 
conductor 'i~ MO 'l'll:liaJI that the' ~1ilator; Will 'interfere 
with'the movement of the ementcolle~tUlg', device, 
sueh'lnHulAtor may be b:u;talled morct.:!l.iD. 5 .feet (meas­
ured 4long the spo.n wire) from' the eont&ct conductor, 
but shall be :not more than./4' feet 'ili' '30 pe~endicular 
dl:reetion: :from, tho eontn.et' eonduetor.:"(Seo' A"Pp. G, 
Figs. 6Snind69;), ': 

A 'second' insulator '(l>r~.ferabli of the interloclOng stram. 
type) : sh.tI.ll be 'placed. in the span wire' riot leS; tlw.n tI 
feet and not more than 9 .feet from the pOle or struetare. 

The separation between the £rst and:~·seeond:; D:lJrolators 
shall be nt least,4 feet wherever praetieah1e- .but, where 
. the diAtance betwetn, the ;pole :orstruCt'o%e lind the 1:1'01-
,ley conta.et eonductor ls. less~ 14 £~tthe ~ond 
, insUlator sbAU' be not lesS thEin' 15 inehes from. the mrr. 
, fMe of tie 'pole orstrueture and o~tsideo(the cllm.bixlg 

, . ' and work:ing gpo.ces., " " ' , ,"," , 
",Where the spnn w:il-e i~ att8.clledto a huildlllg"the second 

iD.sulator'shall~not less t:.hai.i'3 !~~m the b~. 
" ,';:-.' Where _th~ Mtlpport,iB .4 wood pol~ 8Jld·fau.,~es sup-
., ' ported thereon' are of. one ownelsJ:Up aiid,8.re ,operated 

and maintalned by the same erews of wc)rkmen:'the see­
-¢nd:'ilislllB.tOt'1n.ay:be omitted:. -'.,~ .. ;: : .. ":c..:'-:';':J :1');;: ~! ,':'7 

".',. : .. ,. ".'. \: " l~' ',' .; .,\ :-"'. 

.. , ~ \' '. 
.... ~, ' I' • 

" ..... ~ .. . , .- ~ . 
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" '(2) 'S'Ol'T'OR'ml'G TwO',oa:Moro!: COz,,"1'ACT' CoNl)'aO'1'OB8 or 
SA.'IOl: POt..Altl'rY: Span: wires supporting two ,; or more 
eontnet eondtletors, of the·st&me polArity-8h.aJl: ,})e:seetion .. 
alized In 8oeC()rdanee:.with..:R:ale 77.s.;.AJ.. above., If the 
eontaet eondn~tors uemol'e than 18 feet. apart:.all insu­
la.torshall be placed, :i:o.thc"seetionofthe'span "IViro 

, between the contact conductors at a point between 4 feet 
l\Jld 5 teet, frolll'each eonto.et conductor·hanger ,or 1fClp­
port.. ' 'Where the di'4tanee between eontaet oonduetors is 
lesK than 18 Ieet this provlsion does not apply.:·. ' 

(3) -SUl"l"ORm."O CO~'TACTCO:-'''I)ljCTOn:s 01l'0'1"P0!J1TE.Pox..ut­

r:t'\": SPall ~ I'nlpporting' oontaet eonductors'.¢f oppo­
site. 'polarity shall be' scetionoJ.ized. in" aeco:danoe with 
the -provisions of R1lle·77.S-Al. ,l"or.th:i&:purpose each 
pair of positive and negative contact eondue't4r&',shall be 
tl"eAtedns·ll single eondlletor,themea.~ent being 
m04e:to 'the:uCZl.l'\..""It',eon'bO't conductor of the:pair. 

A splln wire whiell support., trolley eontaet:cond'ue\I.ors of 
, opposi:topola.rity' shall have an lxl.'rolator,:pla.eed :in the 
Rpan wire .between. ,the' h.!\l.lgors of sueb.' opposite polarity 
eonductol'S unl~~ thehnngers have 0. dryfl.ashover insu. 
lAting vnluo of 6000 vol~ or more. ,,' . "< . 

Where contnet conduetol'S are, more than, 18 ;t~t a.part .all 
" insulAto%' sWill be,pla.ecd in, the Scetion,of"the;span wire 
, between ,S'tlcll eontD.et,eoXl.du~tors at .a., point,.betwee:n 4 

" feet and 5l'eet from. oo.eh conto.et eond'll<rt.orl:w1gel' or 
, ~pport., " , ' 

(4) :FEP'J)u CAI!J..lr.S ,USEl)o AS SP.r\...'Ii Wm.:s:s,:d)no ,insulator 
, (p~£erabl,.v of the interloclcinistm.in 'tYPe)' '84an be 

",'~; ~,rplat:ed lnsucll'a span,'Wir¢'afa. dlstanoe'of.'not.1ess than 
" .. " , is''inChes from the garlaee of the' pOle'supporting the 

feeae~'(exeept whereocli Cla.1S T cii-euitsofthe same 
, p6l1irltY' ar~ in.~eo.' on the' ',pole::as '~ed: in Rule 
, 14~4:.D)' ti.nd outside of the 'cllmbrng' a.nd"wor~ ~ 

on'such pole; , " " " ',' ';' '" ':; ",,' ", 
", ".A. seeorii illsulator (preferably of.the il1wl~ strain 

type) shall be plAeed llt the PoiUtwhere'tbt feea~~ ea.ble 
, :.~~ WhlC:D.:t>Olllt Sha:ub(;:riot"tess tb,i{l foot nor 

,;",~, . : more 't1liu1 :5!eei~yond 'tllelaStiroliey eon~\:eondue· 
::<"" "tor to\vlrie'h 'it'is' electrle8liy "eormOOted.; ~'.,. ~ ",; .. ,' 
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. ,A:; tllird;insulat<lr (prdernhlyI oVthfY in~loeking: ·.stram 
.. type) shAll be pll1(ed'm the: remn.ining- section of the 

NpM. wire. at & dlst.n.:nee ofnoUtSSthal'l & feet and not 
more thM:9 feet (xnel181ll'ed' along the spllJl:·wire) from 
.tM opp<)Si~ pole or :.-tractlll'e."'" (See App. G~ Fig. 71.) 

In· ,eatenn,r:r eol'lStr'a~on,; the· point. at,whiclrthe se¢ond 
. insttla.tor ispln.eed sh..all.'b¢'uotJes.'i'th.tm 1 £ootplUfi the 
distance between the m.essenj:terlllld. contact conductor, 
nor more thlUl 5 !ect;, beyond the IB.'lt,troUey contact con· 
do.etor to whieb. the £me'l:' cable is eleetrieaJJ.yeoDXI.ected. 

(!)) FltJI:l)ER CAJJI.iP:S USltI) AS A~' Sp;. .. ~' :'WIRES: 
Where the fffiier eable is:used 'as an auxiliary span wire, 
it shall be installed and maint:am.ed at'll·diswlce of not 
less .tbn.r.i 18, inch~ Above' ,the span w.ire,·oritmay be 
Attaeh,ed to the'span wire-.anprovided m:Rule74.4-G3. 
A'IUilia.ry feede'l:' eable spal'l8 shallheseetionBlli:ed in 
,aeeo~ee with the provisions ,'of· Rule 7.7.o...A.4 above. 
(S¢e App .. G" Fig. 67.) . In this ~ of'collHtrttetion the 
ll:ttll,ebment of'the feeder to th.e troll.eyeontaet eonduetor 
l'ihllll l>:reftl'll.bly be made' on the' 'mde 'Of the eontad 
eondll~r opposite approa.clring·t.ra.ffiC'~ (See App. G, 
Fj~~ 70.) . ," . ~ 

;" . (6) Fm!:tI'!ltC.AJ3:t.'P:S Cr..os..~G'POr..ES:' Whered/feeder 
Cnb!eero~the pole laterally; itshal1: Mt'wpa.ir the 
climbing" or 'Working spaces and. it is'reeommended th.a.t 
the' cs.ble- be' m.<rt.tJl~ under a 'C:r¢~ in' llber conduit 
or oth,~r RllitabJe pro~eti~e covering. (~~RijJe54.&.C.) 

R. BAC'KJ30NiS ~lJ PTJLL~OF'FS" ,.:.", . 
• : ,.". • . ' \ :. " ..... ,.~: J .' ~J ,'"t 

, (1) BAC7mO~"1!:S S'CPPORTl:l)<>~ CROS8i.ItMS:. ,A.ba.ekbone 
which is Jo.llPPOrtCd· .by insulatOrs ,"on:.,cr~ss.a.rmst pole 
brn.ekets or trolley braCkets, shall be,:ti'eatedw.a. ClaM T 
line, eonduetor. e:teept in that. seetion.?etwe~,:the last 
./!'Ileh 8llpport.lUld its dead-end, ll.tta.ehment,wp,ere it shall 
be sectiol'Ul.lized by means of BJl inSu.J.a.tOr ,pJAeea:,not less 
th.an 6. £~t lUld Jlot,more than 9 ieet£~om"eil.cliStl.pport. 

,',. ..' (see App. G, Fig. 72.) ," ,..f' , 

(2) ,BACXBO~"E ATtJ>.r:FfZtJ TO POLliS: A. ba.ekbone X'1:Dl 

. betw~ and atts.clled directly t¢ poles shaU).a~e insula­
tors p~ed in.it ,not Jess than. Sleet".and not more than 

, . ~. i • 
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• ' i , 

9 feet (measured along the line of..the b~lle) from 
the points of lI.ttD.chmcnt to, th~~ Poles.' (See', 'App. G, 
Fig. 'i3.) , ' , .' . , 

"J',; , 

(3) Pou,.Olf'll'S: Each pull..o1! '£rom the eontacteonduetor 
to: that section ,of the backbone ,between:,the,ins'alators 
specified. in ,Rule 77.6-B2, lI.bove, shall ha.vC'.a,n,insulator 
placed in ita-to a dilitance between 4 feet: and s..£eet :from. 
the n~are:.-t, contact conductor i or if :this, is not pmctica ... 
'ole, the i.ru.1iIAtor ,shnll be in. .. taued a.~,.!ar ,as, Possibl~ 
from the contl:i.et conductor. Anypull.oiffroi:n:'the eon­
tact conductor, to a pomt between tho'supporting pole 
and the, baekb¢ne irumlator slUlll have, tw~)nsulAtors 
in."ltaJled in it and the insulator ,nearest, ,the, pole or the 
backbone shall'be not leI'S than 15 inehes from'the center 
line 'of pole and shall be out. .. ide th.e~biD.g and work-
ing spaces. (S~ App; G"Fig. 'i3.) " 

C. BRACKETS OR BRACKET '.ARMS ,;' '~"""", 

In br&¢ket eonstruetion span wires whieb., sUpport, or are 
. attached. to other' !>'!Jan wires which 'support;; trolley con­
tact 'eonduetorsorappui-tenaneefi in: elect:riea.l contact 
therewith· sh.allbe lIeetiona.l.i2ed,' as folloWs::', ' 

(1) Gx:-.1m.u.: A:A Wiulntorsholl be,~'m the span 
Wire between the suspen.'iion of the trolley 'eontaet con-

ductor and ~Mhpomt of SUDMtt o~ th~ '~~wire, such 
In.sulAtol'8 tl) be not If!HII tb&ll 12 inohea from 'the neo.reNt 
tro1J.~y COI1Ui(!t conduotor.. (~App:: G;.', Figs. 74 
and 7S.) .. ' 

Where the spar. wire liupport.H(l()ntact~fC()ndoctox'll ot 
'. QPpoeiu polarity 'BJl additionali1lsula.tor"'Sba1l be 

inserted between. the hangets of sucll.' opposite ,:po1.a.rity 
... <:.onduetol'B unleHS the,ha;ozeX'S have.& ,dry,fJu.hover.~-. 

'--, Iat:i:ng valo.e of 6000'.voIts .or.mote. " ,p_~,;;' :_~ - '"' '"" ", 
',., "".' , "'.. .. ... ',' '" '. '"'....1-':.",:,,, 

(2) E~CEP'rIONS: Where the bra.cltets a.re supported. on 
wood polt's which support o:n1y~eOiiduetors Ofon(;:owner­
Rhip, the :i.ruru1ators between the hangers'and'pointB of 
spa.I1: wire supportrnay ,be omitted. (See App.; G. Figs. 
76 and 77.) . ",,"" <'.; 

Where bra.ekets and their lift 5ptlllS are suitably insulated 
along their length (perpendicular to the poles) and. from 
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78.2 Privn.te" Oomm1miea.ti02l. Conductors ' , 

The general, reQ.uirement~ for pri~a:te ,co~uni.eati~n con­
ductorR of tr<>lley line ~mB ,are specified jn Rules 
20.S·B, 32.4-C n.nd 89 ofSeetion v.rn.,: ,In addition to the 
treatment therem pro'\"ided, private communiCation ~ 
(Clll.'I.'l C) owned by' zmd 'uSed P.ol~!y'm :the' ~Per8.tion of 
trolley ,.Nystems may,. where, suitably insu:la.~, be 
attn.c:hed. to span. wires )"'Uppom/t, trolley, e¢lltaet con­
ductol'l!l of, such. ,HYl'lte%llR when, installed and ma.intained 
in accordance with the follo~ provisions. . 

'A. ATTACHED TO U:NEN:ERGIZE1),SP'AN WIRES 
Private e<>mmunic:ation conductors (C1a.~<l CY'niay:be RUT>­
ported by unenergiztd r>ortion.'1of sPllJl wir<-s' provided 
they a1'e attAched bmYr.'<.'n the 'firlrt "PUll WfreinIro.ln.tor 
Rp<.'cified in RuleN 'i7.S.Al and 7to.A.2 orth ... seeond Rp8Jl 

"ire inmtln.tor l'lpeemed in Rnle 77';()':A4.'n.nd tli~ pol~ or 
!ltrueture. They shAll not bentta:Cned to the ~tion of 
RpM. wire ~~n.' con:taet eond'1lctor' hnngers except 
within NUch !I('Ction of Rpan ",":ire ~eetioiuilizc~: bj" means of 
immlatonl' p1!\C~ betwem 4 f~and'S'fe~t'trom. en.eh 
contllct conductor hMgtr. ' ," 

B:,ATTACnr; ,TO EXERGIZED SPA.~',Wl:P..-es, 
Private ,commUnica.tion (!<>ndu~tors (Clll. ... c; C) :may. where 
nece~,' be Rupport(!d by !eeder, c4blc8 of o.7~O voltlc 
UH('C IlH "pan wir(!N when Much,eOllllllunie4tlOn:conductor 
atta.ehmentH to feeder SPIlD,R are insula.ted f~r not less 
tlili.n the trolley voltage. ' , ',,' ". .': >';' I ,: ,,' 

78.3 ' Foreign, Conductors 

The folloWing' ruleR shall' apply to" deco'rative" lighting 
fi.."t~.deeorative li'~h ti'n~ . ei:rC'fli~'" deeorative gar­
lands. nnd all other ,apparllta8;~;:forTdeeorati~~,:pur. 
poses, wllere supported by, a.nd:lltt.aehed~:to the Jines of 

,trolley systenl.'1,.md when ,special permission, for such 
, ,supports, and, atta.cbmentl; ha. ... been, ,seeured, from the 
trolley system.'1 concerned. ',- ,',' . ".:, -''''', ," 

Xothlng herein containedshal1',be~onstrUed .8,8.reqmrmg 
utilltiell to gl'DJlt permlMlon for IIUeh uxe of their over­
head !aeilitiell; or ~rmittin~ any llJIIe of joint poles or 
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facilities lor suell ,:te~r:'Ll'1.l~ons~~ti.on.:.v4thollt. :-;the 
consent of nll pn.rties having My ownership whateyer in 

. thcpo1esto which'attachments llUJ.Y·b'e:ni4d~'; or.~ grant­
.. ing authority for ~e·u.~e:.otanyj)oles ox:.,:faeilities with-

, .'. ' , \ " ........ ,\ • , ,'~ I' " It. ' 

out the owner's or ownerS~ .eonsent:. . . " " 
" , ~: ,',' '." :...;" ,f' ' ~ , ) ~ i; :' ,. I " , ; , ,'''' . . . " ' 'L I .', t 

.A. A.TT.Acm!E~"TTO·SP .A..."C~ES., . 

(1) . DECORATm' LIoIl."l.'liG' FL"t'l'O'RZS' ~'T> J cm.crirrs: Deco. 
. rative lighting fixttrres and decorative lightirii~circu.its 
of not more than 300 'volts nui.y~ ·at1:aehed.' telrz),)orarily 
to trolley 'span wiresprovidccI'tllat;: sue}{- eq"Ciipment 
.8Jld appurten8Jlcefl.meet·all :'0£. 'the :following,require. 
ments: '. ,. . .,'." 

", Cir,cuit Wlr(!S shnll be ro.bber covered, ........ ". 
Wires shnll berut:J.bly i:nsu1ated from. (and·lnllO ease 
shnllconta.et)· the span, :wire,:' :. " """ 

Sucil. eqmpment shall be plaeed.onlybetween.. t.he pole 
(or other .support in lieu thereof)'and,the span wire 

,iDsula.tor nearest the ~nsion of the·trolly,.eonta.ct 
conductor, And ' . .' " • !' 

NQ energized parto! SlleA equipmentshaU· be less t'h.an 
18 feet above the street smia.ee.. .' "," 

It is recommended that no att&ehment be ma.d.e to ener­
gited pOrtions of feeder sPan. WireS. : ':a:o~ever:-i such 
attachment is permitted bytb£'utility the' ;mstiLators 
and rubber eovered wire used' sbnll be capable"of with-
standing the trolley volta.ge;' .-

(2) DECOM-rm G~"DS.' ~71: O'1'B:a,'U~~ 
Jm:OIt.A.TIONS : Decorative garllulds and other dceoration.o; 
which. tl.l'e not energized may'i'be!:s1rp;>orted~'bittrorrey 
5plJJl: wires provided that no 8p8ll. wire. insalator, is,·xnade 
ineffeetive (shorted out) by sueh .a.tt.a:wm~ ... _ 

-B.,A,TTACHME'NT'TO POLES '. . .. ' 
Where ~porarY lightin~ ciretrltso! llOtmoretban 300 
volts are'&ttaebed to poles 'tmd ~:mdependent"of SplU'l 

wire att.a.ebmentsor' uSed to serve those' span:wirea.ttaeb.­
ments, they shall comply with all' 'ofthe-' req,~ents for 

'sapply eonduetorsof O.7~.vol~ •.. ' . :.,,' . :;< .. ' :< 

"\ I' 
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No decorative' equipment :&wll: be :ntta:cbed ;m: 'any.manner 
to' longitudinal feeder cables" (along or' a.cross.,'thorough. 

',fares),;:,"':';: 

C. 'ATTACIDIENTOP' .AUXIL1ARY sP,A.."';;WxRES TO 
, POLES SUPPOR.TING TR,OLL'EY' CONTACT 
CO~"DUCTORS" ,,' . , I,:; I"~, 

Au:~iliaxy "pan wire8£or the support' ~f 'de~~tive Hght. 
ing tlxtu:res, decora.tive lighting eircuits;(deeontivo:,gar. 
Lands" and., a.tIY ,other.,appara.tus" used. for temporru:y 
cL~ora.tivc purp<Jsesare lItrietly prohibited 'except when 
~Ipecisl permis..uo:n. is ,secured from ,the.,RailrOad Com-
miSsion. Under J~uehpetmission the 8.~:8Pan wire 
Imall comply. with all of the f'ollowi:n.g .requirements: 
It shall be seetionalized. by, lllea.nS~,of ,~tors, in 
accordance with the nue. .. applicable to overhead gll"VS. 

The span wire and conductol'!i'ana)'in.~~:apptix-atns 
attached thereto shall be instnllcd,:.and: Jnaintained 
not leKS, than. 4: feet above ,the,'level:o£. the:.trolley 
contact conductonand not less than..,4:!eet.,below any 
conductor in,exeessof 750 volts,;:,, ,;'r " .' 

The span. w:i:eshall provide an ultlmAte,stN:ngt.h of not 
lesstha.n that aJIordoo, by i-ineh·eommon galvanized. 
steel strand, and '" , ' '" 

The additional meeha.niea.l low'on.,:poles',resulting 
from. such" installAtions.h.all not, be, sUch,; that the 
requi.rements of Section IV are not maiutainect: 

No ~rmit." ,ls.'lUed. by Zliunieipal, ,or ,County I Inspection 
Departmen~ or any tl'olley line sistemor other ,utility, 

. shall be' eonstrUed' to :Permit, the' 'IlSe ': of; aUxil:iary span 
. "W:ires attached to poles 'suP,pOl:tilig"span'Wlres ofeleetrie 

, trolley system.,,~ ~other than. 'those"a.u':iiliarYspan wires 
whieh shall ~mply with all eonditions': set 'i'O~,'a.bo'\"e. 

'I "",1'''' .• ,. 

79. '!'BIRD &AXXS 
', .. : .. '-

... ' 
79.1 Territory: 

.. ~ . CI'rmS, TOWNS, ·ETC. ", '. 
Third rail eonstro.ction or reConstruction: shall 'not' 'be per­
mittedin oX"throngli' cities;' towns"oX''Ql'ban :terri~l')". 
'except' for' lOea! rapid: transit, lines 'principallY' ·loea.tecl 
in snbwaya or on elevated structures. 
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B. ALO~GFENCED RIGHTS-OF·WAY '", ',' 

Rt"T.II 
;9.1·:8' 

Tlrlrd rail: eon.'!truetion or reconstruction sballnot ,be per .. 
mitted unless the rights of wny. easement OX" other prop. 

. crty upon, whieh SlIme ,is .1oeau.'Cl"l.'t .e:o:tixcl.v. fenced..., At 
every opening )n, HUcb" .fence, ,eat1le gwirru( :01'" 'suitable 

, fence ga.tes must 'be u...eo. and ,& 'siio. inStalled near 811M 
opening as provided In Rule 79.4:," , " 

79.2 Protection 

Third. rnll eonstruetion or reeonStruCtlon'shAll: not be "[>l!r­

mitt«! unless the third rail is protected: bySUitiible gua.rds 
made of wood. or' other Suitu.ble niaterial .... In lieu:of sucll 
protection' on sPlD.'S' and. lOacllng ~ traeks, 'clli;eonneeting 
switches maybe'llSed, whlcll Shall: belOekecl open when 
e.tU'S 8.1'e not being S'Witehcd. " , . ' . ' 

. -", 
79.3 Grade Crossi.:z1ga, ' .. " 

·A.IDGHWAYS ,,' I' 

Third ra:i1, ra.ilroa.ds Nlall not eros-Of 8o' pub1:ie ·highway at 
grade lDlless suitable wing f~ces are -eonstruet«i- divicling 
said highway from the private rightg;of~way or fenced 
portion of highway or other prOperty: upon 'WIDell said 

'third. rail railroad is located and'CX1less<aUportions of 
said third rail are e:tcl'Oded from .the;':t»r'tions of the 
highway between said Wing' ft.'Ilces~; mt.il.ble signs beizlg 
lnstalled on either side of thehighway<8..'>'provided in 
Rule 79~4. "'.': 

, . ' , , .' " .', t,"", I'~' .,-;' 

, B. FE..';CED, RAILROAD RIGHTS:9F-WAY '," ," 
Where third rail railroads cross railroads l<X!a.W~on. fenced 

, "riglltS-Of-wn,.vt w.ing.£ences ,and ea.ttle :ioirdi Med;o,ot be 
" . :installed. ' No portion. of the third.,raii.slian):ie :eoDStrueted. 
" or ,recollSt:rllCted within 10' feet. of the ne8.rest~ of the , ra.ilroAd crossed.' ' . ' ... .. 

-,:., ,",,'- .' '~ ... ~ .:'..,...~~ '",. t·· ... 

C. R.A.ILROAD RIGHTS-OF-WAY XOT"FENCEI)""' ~ ,.,' 
'Where third rail railronds eross ra.ilroa,dsCnot'::!oeatid.:on 
fenced rights-of.way. wing. fer.ees,atld,eattle-: g"l'W':ds:=1lSt 
be installed OD, both sides ~£ the ero~ at;~~~~O feet 

,from. the nearest rail. of the raili:oad.~ : .. :r:-;r~;portion 
of. the ~d rail, shall <!Xten~ ·'beY..ol?-d ,~a:~: ~ 
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79.4 Wa.rning SigDa , 

,At every ,cattle, guard, g~te or, other opening in. the fenee 
". " , 'surrounding the' third" rail, :a::; sign bearing the- words, 

"DDJl~r," "Electric ',TlUrd Rail" and "Keep A:way:' 
in letters at lcru;t three inches ill height, shall be installed. 
The sign mo.y earrr other information relative to the 
hazard- present, but these-~ item.<i shall,,'be~'tYPe of 
lar .... er size thanthe:tYPe'o£tb.eadditionaHtems." -~" b .... , . ' .. '-. . " " ..... ~' , 

..... , \ .,. ,. f·~ , • J., . , ~,' ...... 
'." . , ' 

• ,' •• "' A .~" ". , 
>, ...... ~ • 

,I •••• ' • 

.I) " 

,---. ",' .,.,. 
" ' ~ 

.. '.,., 
~ . , : ... .: .. 

.. ' .' , 

. ," " ... , ,', ...... ,"'" .... ~..-" ,'" 

... _, ~ /0 ~." ", ~ "., ",~ ... ,' .. - ...... , ... ' .. ', ..... ' .... 
}"", , •• , f .' "t" :;::,\;::; 

'. , ~ : .... ,' 1 .'to, 
',_ "." .... ,'." ".I. 
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RVL:A 
81.S 

81.~ DimensioIl3 a.nd ~.ettings. (~:aules 49.1.:B a.ud. 49.1.C) 

81.6 Stepping ,... _ _ '_.,' " 
The lo,veHt step on any Ntcppcd';polc'!'lh:llroo not leNS than 
7 feet 6 inches from the ground line where supply eon. 
ductors nre Kupported on the same pole with communi. 
cntion conductors. On pol~ ,,'Upporting eomm:Wiieatlon:' 
conductors only. the lowe.o.t Illetal. step may, be ,placed 
not leS/>; than 6 feet 6 inches, above the grolllld~and one 
wood loitep may be pl~ed 3 £ee,t 6,inehes above: the 
ground. ".,:-; 

82. CROSSARM'S 
82.1 Definition (seeR-u1e 20.9), -: 

82~ Ma.inte:ll:lollce and Inspection (see Rweg 31.1 a.nd 31.2) 

82.3 ~teri:lJ.:utd StrC%Jgth. (see. ~49.2)<" " ,.' .,:.':' .. -,:,s: . ',": 
82'.4 Hardware '. ,. ("' ""'i 

.1.\. PROTECTIO~ AGAL.~ST'CORROSIOX(see RUle 49~S) 
B. )tETALBACK BRACES':::" ,,:: ::;,.:. 
)Xeta.l bAck braces NhaJl be eontJ,d~r«l. as; one~oftlte ::al'lnS 
of double arm construction. 

83. PINS, DEAD ENDS ANIlCONDUCTORFASTENmGS 
83.1 If'Wntenanee and Wpoction: (see,Rwes31.l·and:31..2) 

, SS,z Ma.terial and Strength (see rule 49.3) .' , , ,'. 

83.3 Pin a.ndDe:l.d.End Sp:lclng(see Table 1,' Casco 8 and 
T:l.ble 2, Cn.se 1~) 

84. CONDtiC:rO:RS 

84.1 Defl.xlition (see :Rule 20.8) 

84.2 Mainteua.nce and. lll3pcction(see :Rules 31.1 a.nd 31.2) 
. - '. ' 

84.3 Material a.nd Strength (sooRule 49.4) 

84.4· Clen.rnJle~ 

.-\.llowable variatiollN in cl~arallCes due to temPerature, 
londing,. dead endin~. etc:. are ~i"en in :Ruleti 37 and 38. 

, • t' 

.A. ABO'VE GROt~D 
The :rn:inimum vertical clearances shall be tho!o\e r->pecifted 
in Rule 37, Table 1, wIth the following' modi£eatioDJii'~ . :: 

(1) ACROSS ..L'um> OR )fot7:-';'.m;or;s :.t\RF.,N.;: The 'dc8l'ance 
of 15 feet specified in Table 1, Ca.<o;(l· 4,Colmnn B may 
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~ redu<:ed to not le!ol.'1 than 13 feet over arid or moun­
t.ll.inQus u.rCIl." which ue not under cultivation and over 
which tllcre.ix no likeillloOO. ofvehlco.lnr trn.v~L ' 

(2) 1-:-: R't;R.\L Dt'lTRl¢'l'l': The CletU'Mce of Table 1, Cll.'Ie 4, 
Column B maybe reduced to notl~ than'lS teet abo'll! 
~ound :lion:::- tborou:zMares in rnrol district." where no 
part of. the line owrhan~ mlY: part or the tlJorou:::-hinre 
which i" ordinaril:>- traveled and whe!'e it i<;unlikely that 
vehides will be required to eross under the communi. 
cation conductors. 

(3)· AccE:';smLl': TO ~J'!.';TR1A.~S'O~"'LY: Communi~ation 
conducton; of not oore tbnn160 volts which tra:n. .. 1J1it 
not more tbnn ~O watts and comro:oniell.tlon cables having' 
gTounded metnl sheaths may have a clearance above 
~und nc('es.,,"ible to pedestrian. ... only less than n.'\ speci­
fied in TAble 1, Case :i, Column B (10 feet) but not less 
thn.:n 8 feet. 

(4) FJ6:'CEl> RArLw_w RroTm'.-or,'.WAY;· RaHway signal 
cabJes betwet'n line pol~ and si~nalin:::- dev:ic~, wru.cb 
are entirely on fenced railway ri'~ht"-<;Jf.wny, and which. 
are e~1>osed to ",'e-llienJar truffle but do not ero/<-" tborou~h. 
fares, mllY' Mve ('1elll'anC~ above groundle;o;s than ll." 

spl'cifiedin Table 1. Coln.."nn H. Cnse4 '(1:1 .f~t) but not 
le~ than 10 fet"!. Sueh cabl~ which are entirely on 
!encNl railway l'i~ht ... ()f.wll.Y Md' which ar(' in areas 
aeceAAible to ~eNtrinn~ only rnn:: havc c1<:>urnnees above 
~ounr11eR'! than n. .. ~cifi~l In Tuble 1, Column B, CtlR(! 
:i (10 feet) but not 1~ ... than 'i fel't. 

B. ABOVE RAIL \YAYS A.'\T> TROLLEY LL""ES 
(1) Wmcrr TRA..~S:POR'I' FRmcn'l' CMS: The dcnranee speci­

fied in Table 1, C~e 1, Column B (25 feet) is bn.'!ed upon 
the mn.-cim.um height of :.:tnndard freight cars, 15 feet 1 
inch between rop of rnilnnd rop of running' bon.rd. T'.li ... 
clelU'unce shall in no ease be redu.ced more than 5?h 
becntls(' of ~mperatul'e and loading .ll.-: s~citled in 
Rule 43. 

(2) OPERATED :BY 0v1mmw> TltOLLln.'S; The elea.ranee 
specified in Table 1, Cuse 2, ColUIrul :B (26 feet) is ba...oo 
upon./l. trolley: pole throw of 26 £~t, the tIHrlBll'll..a.:cimum 
Jwi~ht of a free trolley p¢1~ above the: raili> or other 



trn.vel~ ."IUr£nees u.."oo by trolley ca.rs or eollChes. Where 
trolley lincs Mve n m.a.~'Ilm trolley throw at va.rinnee 
with 26 feet the spccmtd ciearanec sluill be mc.:rensed or 
:may be reducoo. necordingly exccpt that in no ease sh.all 
the·cietJ.rlll1ce be le. .... " th.nn 2~ feet. S~ Rulc 87.4--:132 for 
the cienrllJlce .of grounded .:abIes nnd mCl\.'icngcrs. 

\There railways operll.~d by. overhead trolleys tra.nxport 
fr('i:::ht cn..I'l!., the clenrnncc requir('ments of Rule 84.4·Bl 
nl<;() apply. 

C.BETWEEXCO~~UCTORS 
The minimum clearances shall be those speeified in Rule 38, 
Table 2, (see ruso Rule 32.2.D) "i.th the followmZ modi. 
ficll.tio1'l8 : 
(1) OPE. ... WmE 

a) f),~ Related Line a/nil Bnclc Arms:' The clearance of 
G ineh~ specified in Table 2. ColSC 14. Columli'C i't not 
required betw~n conduct<:>rs on line arm ,and related 
buck arm where the conductors supported by such 
nrm.<; do not croSol!. '. 

b) On Braclccts Attached to Crossarm..~:.Line conductors 
supported on bra~ets or eAtensionR attached .to cross· 
arms l'ihnll be maintained at, or out.-ride of,: .the outer 
pin or dNul-e.nd positions on the cro&<o;W;'tO. with a. 
radial separntion not lelSs than the mlxUm'\llL pin 
spacin::: speemoo in Table 2, Case .l~ .(3 inches) from 
any other line conductors supported by .the Mme 
cros,o;arm, except that not more t.h.nJ:I. tv.'o conductors 
on the sam~ side of pole on any crossarm may be fI'Up­
ported on brackct.'i within the outer pin position and 
below conductors normnD~· sUI>po~d on pm'! on the 
Cl'os."llrnl pro"ided thnt nll conductors cOncerned do 
Dot carr:.' more th:m l60 volts lmd the power trans­
mitt~ d~:oI not exceed 50 w4ttsand the vertiea.l scp. 
3l'ation betw~n conductors SO supp¢rted on brackets 
and th~e ntb.chW onI'in. .. or dend end. .. oneros.'W'lll.~ 
not supporting' the bracket shall be not leSi'than 12 
inches. The vertical clearances s~ified m', Table 2, 
Ca.";es 1 to 14 ~han be provided between the conductor 
on the brlLcket and th(" conductor level of any other 
conductors not supported on the eroAAarXll to which 
the bracket is nttaehM. 
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This -rule shall not be held to apply'to elearn.nc~ 
betwcl!n conuuctOt'!l of the l!.,\me or l\i.milar ~uit'l at 
points or tt,\ttlIl1.;\sition. 

c) .AttacJLcd Directly to Pcks: On poles. which cart1' 
no cros,'!",\t'Ill.", open wire cotl<luctot'M which are a.t­
tached to the l\ides of poles by me~ of hf)¢~ 1mobK 
or bracltcts may be plAced in. u.ny position within the 
3 feet ne:>."t below the topmost conductor. on the pole. 
'l'he yertical HCparo.tion bl!twecn conductor support'l 
on the &'W.lC side ot '\'Ole ut thi.'1 space .of 3 feet shall 
be not lcs,<; thn.n G inches. Below t.lll.s point (3 feet 
below the topmoit conductor)conductol'8 shall be 
attached to one ~dc of role oulr. not more than G 
conductors shal:, be HO attacl1ed, and the vertical 
8cpnntion bctwe('n these condu.ctot'S shall be not less 

th:m 12 iMhcs.. 
On poles which cn.rl'y communication croAAnl'ttt" onl~', 

011C pair of OPl!l1 wir\~ conductot'loi may be nttnchcd to 
opposite sides of thtl pole br lllCa.nH of books. knobR, 
or brnc'!<ct.<;., at a. point not 11..%" than. 2 :f~tbdow the 
lowcl'it lcyel of conduetoN Rupportcdon , croKAA1'tt\l!o. 

Below thi .. point (2 f~t belt)\\' conductol'l' on c\'¢fiM.. 
arm) other C01\JuctOnl which are attached .to rrorfuec 
or pole "lmll be attMhed to OM ",illoof 'Pole only, not 
more than !oU.'t conductors !\hall be sO t\ttached. and 
their Ycrtic.1.l l'Ocp..1.1:'atioli ~aU ~ not leAA than 12 

inchCl'. 
Br:ln~h or u\!' lilt.,. at1d ~t'\"iee drops from conductors 

attached to pol~ ma: .. be ,.imilal'ly attached to the 
face or back or t\ pol~. but not both. 

(~) D'Ol'L~. TRU'L'lt:t, A. .... ~ CA!lL~: Insulated ~in~lc con· 
ducto~ (rubber inBUlat~). d'Up1e."t; 'triplex.· and paired 
COnd\lctOr.; nrc eOWlidcr«l as e:\bl~(~ definition, Rule 
:W.3) and the clt'M·n.nc~ for :melt conductors are "peciftcd 

in Rul~ S7,4; . 

D. FRO:.r POLES A~1) CROSS ... OOrs 
Tu.ble 1, Cast' S,Coluum 13 specifies a. minimum cleamnce of 

15 inchl."S from center linc of pole which is. npplicable to 
communication conductors includin:;: cnblel'l and service 
drops. ~roditlcntion. .. of thL .. ba."iic 13.ineb cl~rance arc 
s-pccifk'{1 in Rule 37 amI b~' the following pro\~ion~ where 
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conduetol'll·a.rc not on pol~s jointly Wled :for liUpportinr:: 
IIUPPl.V ~ndlletors ~e~pting HUpplyservieedrop clearance 
attachments (see Rules S4.S-C2 and 54.S.C3). 

The el~ara.nec of 3 inches spoom~ in. Table ;1'.- Case 9, Col­
umn 13 is not intended to apply to communication eon· 
ductors. 

(1) CO~'l)~C'l'ORS SuppOR:rEl> O~ CROSSAlO!8: The l::i-mch 
minimum. dea.rance from center line of 'POle ~pecified for 
eomm:onleation conduetol'N support«!. on cro~ may 
be reduced under the foUowing conditiollH: 
For open wire toll nnd other open wire line conductors 
not llSCd for exchange or locnl distribution,a clea.ra.nce 
of not les.~ thrul 9 inchcR from ecnu-r line of pole may 
be used· .. 

For open' we cxcluJ.nge or local di ... ti:butlon conduc­
tors which were originally installed as 1.011 line con. 
duetol'l'l. 'A clearance of not lcSR tlian 9 inches may be 
used. provided such exchnnge conductol'!! do not carry 
more than 160 volt" and 50 wa.tt'! /lIld a. c1earnnee of 
not l~ than 1:) :incb~ from eentel:' line of pole shall. 
be obtain~ when appreciAble reeo~truction of such 
lines i:~ undertalc:en; . 

For open ,me locnl exchange and loeal diNtribution 
eonductors in rural dhrtricts, the conductor clearance 
from center line of pole- may be not less than 9 inches 
pl'ovidE'd the voltn:;te of l'Iuch eondnetors· is not more 
than 160 yolt'l, power tran. ... "IXlitted d~' not (OXce«i 
:)0 wAtts,.the elen:ranee of not lesR'tha:n:9'incbell Rba11 
apply only to eonduetors I'\!lpported on 8. erossa.rm in 
th(' pole tor> JX>IIition nnd no conductors nrc I\Uppol"ted 
b<>low such eror.lI8.1'ms ex~pt mrpply. ~mee drops 
on. clenrancl" Cl"OS.OUlt'Yrul. This· provi..uon for: lin~ in 
rural di"itricts is :in1;('nded t<> permit·,the. ~ of 8. 

rl'lnted buck 1Il'm. in which the climQin~spaee shAll 
conform to the l'equiremento; of Rule, S4.'7N :B;· 

Cables or mes.o,;('n~ers mny be Attached to opposite sides 
of pole and htl"e e1pnranc~ 1('s.~ than 15 inches from 
center linl' of pole where placed 2 feet or more below 
the level Qfthe lowest eommunien.tion cond:o.ctot'R sup· 
ported on crOSSllrms; 
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Cubkx or DlCAA{'ngers muy ha.ve elearnnees les." than Iii 
inehel\ from center line of pole where placed between 
CL·O .... "Urm. .. or les. ... thall ::! £~bel()w the' level of the 
lowel\t communicatiou conductor· :''UPPQr''..ed on eros.'!· 
arm... provided. for climbing l'lpaee purpo~, I'uch 
cable!4 are placed on one lIidc ot pole only And any 
t·onJ.uetor (supported by B. eroNXDrnl and on the op'PO'" 
l\it,e Hid~ of pole) which iJo! within 36 inchot vertienJ]), 
from th(" h'wl of the (!u·bJe or IJl~nger iJo! not lCHH 
r.Jw.n ;::4 .i,llchl.'S (if u.n e."clu.lD~e conductor) or 18 inch.CN 
(if (L toll conduetor) horizontnlly lrOI:l the. vertieal 
plane of sueh cable or lJlessenger. (See App., G, Fig. 
8-1:.) 

(2) .CO~l)T;C'.rOP..s :Xo'! Sta~I'oltTltI) oxCOOSSA.lUtl:l: Com­
murUeation conductors which are not 1>1lpllQrted on cross­
ru'lD.'; :may be /l.tUl.C.lhed to poles by. me4Jl.S of hook. ... , knob~, 
or bracket.; and .thu.. ... Ul'1! not .required to- be B:rlY .xpeemed 
distn.ncc from- een~r line of poles provided the elearance 
between. conductors complies with the.requircmentM of 
RuJe S4A··Clc. The Icinimum clearance of,Ruch eon· 
ductors f.rom the surface of poles :shall. bel>~eh. that suit • 

. a.ble in:;ulatlon· L ... mnintnined. . . . 
,.1· . 

(3) CO.t.l~lWt .• Co~m.rcTl!o:a Ol~ Ct:Os."'r.""o.LI."~ (SlC:E Ruu 
:)~.3) : W'here two communlca.tlOn· lines are colinear or 
otherwil'e in conflict or where a poleof,one line iN lnter­
I'O#!t in anotJler line Itt crossi~~, the. clearance.')· of Rule 
:)2.3 and Table 1, .Casc S~ Column. B may be modl£cd 
us follows: 

In applyin~ any of tJle' provi:;ions of ::his Rule . S4.4-D3 
an unobstructed climbing lipa.ce on each ·pole-concerned 
:-chall b(' maintained with horizontal dim~nsioD.H of not 
les,'1 than' 30' inchef: :squUr(, . for eo~dnctor;,· ,'~g 
more thnn 160 volts "and 50 'Wn~; 8.nd~ot les.q than 
18 inches in ~-idt}j and 30 inches in . depth for con­
ductors caI-rying lower' volta::;e and' po\ver.: .. 

(1) WIt"T/, Cl(!arflllcc' A.,.t/t.~ A7"(, U.wl: Where' etearanee . 
n.rm8 a.re 'OS('(]., on poles which I>llpport "()nl~ eom­
nlnIDcation conuudol'N, to support the eonduetors of 
a eolinenr or conflictjn~ communication line·tlie clear­
ance of such eonduetonl from the· center line'of pole 
shall lx> not leRl' tllRn 15 meh<'S for eondueto~ carry­
in:;:- more than' 160 volt..; and !'j() wa.tts and shall be not 
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lcss than 9 in<:h~ lor condu.ctors ca.rrymg lower 
.,volUl.ge and power. 

lJ) Whac CkaranclJ A1'I/I,~ Arc Not Vscd: Comm"Clli­
cation conductors which in pass.i:n:;: another com­
munication pole unattached would 'Q{' lel\S than 15 
inches from the center line of p¢le or less thD.n 5 
inches from the surillJ!e of pole ~ be IltUl.clled to 
the pole in llccorcinnCf! vrith the provisioM of Rules 
84.4-C1c Md S4.4-D2. 

( 4) CO""D1:'C'l'on.'l P A,'I,"lINO Sr:PI>t ... ·{ POLES .It-,op U~AT't' .... ClIEI> 
Trnmno: T11e center line cleartmce between poles sup. 
POrtlnt\' iluppl:-' <:onduetors and MY commnnication con· 
ductors which pu."" l\'Ucb polcs unattached shAll be not 
1('ll8 than 2'~~ 'inches (l~ times the clenrancc speclE.ed 
in Table 1, Cn.'lt' 8), except where the supply pole 1S 
'Within. 10 fe~ of the pole on which the communication 
<'Ondlle1ors are rupp<>rted. Where poles of the two 
lines nre lell.'! than 10 £~t apart, clearances not less than 
8." ~m('d in Table 1. CMe 8, shall be maintained. 

(5) C~"TER LD."E Cr..uru...~CEAT },soIJt.s ~ LD."ES J".'!.."r> AT 

TM!-"'SPOS!1'l'O""8: The clearance of 15 inches from center 
line of pole speeificd in Tnble 1, Case 8, Column B (and 
the reduc~d clearance of 9 lnche~ permitted by- Rul~ 
84.4·J)1 nnd. 84.4.nSa) mny be rMuccd at tlD.~les in lines 
and fit tran~'Posi.tlon support.;;: pro .... ided that at anglel\ in 
lin{'S the reduction::; or the 30 mch nnd 18 inch widtJl~ 
of dimbin:::- spllce~ sllnn not c:tceed the reduction sped­
tiM in Rule 84.7·Al. and further provided that t.he 30 
and 18 inch mdth.~ (;If elimbin:::- space Rhill not be 
reduced at trnJlSTXlsition suppo:rt.."! CRee li,:pp. 0, Fig, 34). 

E. ABOVE OR BESIDE B'GlLD~GS, BRIDGES A}..'T) 

OTHER SIMILAR STRCCTURES 
C(;Inciuctors (includin::.; cables) shall be SQ arranged as to 
hamper and enw:::-er :firemen and workmen &'1 little as 
possible in the performance of their duties. The basic 
deara.nc{'s (;If conductors from buildings arespecmed in 
Table 1, ea.'Ies Ij and 7. The requirement'! of Table J, 
Case 7. aL<;() apply at nre eNMpes, exits, windows, ete., at 
which human contact may be e,,-peete<!. 

COIWnu:o.iea.tion cablefl aJ:e not reqmred to be aJ'ly sp~jfied 
du,1.Ance from . the sides of buildings, but they shall be 
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In. .. tollcd so that they· do.1lOtinter:f~re with·,the'"£~':u.<;e 
of nrc ese:l.pes, e:dto;, etc. , . 

The vertical clea.rance of communication ,conducton; 
(indudin:;: Cl\bl~:.;) above buildin~ :1.'1 spe¢ifi.ed. in Table 
1, Cw.c 6, may be rcducoo to not Ie&." tha.n, 2 feet under 
the following conditions: . ' ,. . , 
Over roofs or ~ pitch (37 de~~ from the horizontnl) 
or greater, 

Over roofs where the conductor does not owrhMg the 
building by more than 6 feet. 

See Rule 84.8·C4 for 8e1,"\':ice drop clenranee 1"~uirement~ 

:P. ID."DER OR THROUGH BRIDGES, VIADUCTS OR 
SL'\1lLAR STRUCTURES 

Open wire communication conductors which cros. .. ,under or 
through bridgt.>S, viad uct<:, or smlllar structures' shAll ~ 
mninUlincd at cleara.nccs a.bove ground and wnlkways a..'4 
specified in Table 1, Cnses 1 toG; at a, ra.dW clearance 
from unproteeted. conductors of other classmeation'i of 
not less than as speeiiied in Table 2, Cllse 3; at 'clearance:> 
from wall .. D.D.d the unde'Nlide of such structures aH Rpeci· 
tied in Table 1, Calle'; e.:'Ccept where it i .. not practicable to 
obtain the 3·£oot clenrMce therein specified tbi .. denra.nce 
n:wy be reduced to not less than 6 inches W?crc the volt­
age does not e.''Cceed 160 '\'olt'l; or where supported on the 
waUf! or underKide of ffilch 8truetur~, at clea.ranees a,'I 

s~eifi.ed in Table 1, CWIe 9 with :"upportH at leMt every 
50 feet. 

In lieu of the a.oo'\'e· requirements, conductorS which cross 
under or throuih bridges, vinduct'i, or similar m:ruetures 
shall be endosed in metal sheath.'1, run it!" metal .. eonduit"!, 
or be placed in ring eon<rtruetion on' tl. messenger. 

G. FRO:M Gu"YS ~"I> )!ESSEXGERS· (see Ta.ble 2. Cases 
18 and 19, Column C ;ruso Rules 86.4-C and 87.4). 

S4.1S Sa.gs 

The minlmum conductor sags shall ,be such 'that under the 
speeillcd loa.din.g conditions. the sn.fety faetor'speei1ied in 
Table 4, Rule 44 shall be met. See Table 25 in, Appen­
dix C for sugge,;ted minimum. sags.. 



S4.Q Vertlcru. a:nc1 La:ternJ. ConduC'U>rs 

A. OPE);' WIRE 
O~n wirl' conductors from. one le~eI to anotJler level on n 
poII' .or Ntructnrc ... hall not pnss within th{' dimbinsr I{pa.ce 
(.w~e Rul!;' S.~.:). ~d sha]J not 'rms.'l between CQriqUctGn n 
M:' other ClN.!UJt c:-:c'-'pt b~t\\nm' \ . " ' ~t 
positions. . ~Cll j)O~'J>m eondul!tor 

n. GROL")..7) WJI'-..ES 
Ground wlJ'<:"M, other than li~tnin~ pro~tiQn w;re~ not 

atta~he<l to- equi.pm~nt or 1lZ'(Hmd w~ on ~Ullded 
Ntructurt'N, S)/IlJI ~ covered b~' metal pipe or sult:l.ble 
coveZ'/nlt' of wood or metcl roi, a di;,tance ~v~ ground 

sufikient to protect a~ainst mecflb.nicl,l injury but jn no 
case shall NUell di';Uwce be Ics,'l than 7 feet. Such COver. 
ing may be omitted providin~' the ground wire in thiN 
7.foot section ha..; a m('dl1l.nie'ru ~trellgtb nt lew.'t equal 
to the streng'ili of :\0. 6 A. WG medi1l1n~hllrd-drawn. 
copper. 

Portions 01 f.,"l'ound wires whic11 are on tbe ~urfll.(!e of wood 
poles and ~.jthin G f~t vertka11y of unprotected sll;pply 
conductors supported on, tbe same pole,_ shall be cover~ 
with II :-''U1UlbJe prokctive coveririg (~ Rule 22.2). 

C. LATEr-.AL CO~'Dr.;CTORS 
TJIJoteraJ. runso! scitably ll:umln.ted cOlDlllunieatloD. eondne­
tors on pole!! which. support f..'UppJy eonducton. may crot>S 
the pole or run l11.~ra11y from the pole at a. clearance less 
than the l5 mches from center line speeifled ln. .Table 1, 
Ca.'le S, provided those portions of tro.<:h: r1.Ul1l·1ess :tha:o. 15 
inches from center'line of pole 8Jld loes.ted ~A" than '6 feet 
below tile level of unprotected. supply cond:uetors are 
supported bY' and underneath the b¢tWm surface of cross. 
arm or guard. arm, or lU'e :o.'1lpported' on th~ ,:side of such 
crOs.-mrm !)r g-un:rd ann not l~ thnn 2 inches below the 
top surface thereof. ':~ ,,. ~". 

D. VERTICAL RUNS 
Vertical run." of eommumeation wires or cables- NUppo~ 
on the I>l1rillce of wood pol('s or struet1'.lr~l'I. ~b.all be eo,\,­
ere(} by R. xnitable pl"tJ't.ective eov('rmg' (t'.e~ Rule 22.2) 
where '\'tlthin ll. verticlll diloo'tance of 3 feet above or 6 feet 
belo\v unprotected supply conductors I>'Upported on the 
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same pol;;> or l\1:ructure. Vertical ruru:'of conunu.njcn.tion 
wir(,N or CllQl~ on tilt:' Nurf'nce' o! ll. wood pole': Nhall ~ 
cov('r,.d D;.' a ~mitabJc protective covering where within 
a 6-foot radiu. .. ot any other pole I'Upporting stlJ)ply con­
ductors except that. thON(' portions of SUM1'Ull8 which are 
more thllll 3 feet above or 6 feet be-lowthe level of unpro­
tected NUpplyconductors netd not be oovered. Cnble and 
drop wire runs to or from terminal boxes' are e:tcepted ' 
from these requirements for covering, under the followln::' 
conditions: " . 

,\\11ere ,'gtlll.rd n.Mn,'i art' installed n.bovt' messenicI'fol or 
Jong-itudinuJ cublE's wh ich :Lre lC!S,<;. than .6 feet below but 
not less than 4 fet't below unproteetCd supply conduc· 
tors of 0-750 volt. .. , or where cables nrc lo.llpported on 
cro:;."lU'Ill," ut not leI'S than 15' inches from center line 
of pole, in which ('uses ltD;.' portion of metal Nheathed 
cable l"Ullson thE' :;uriact' of polebdow the go.rird arm 
and in the saInt' quadrant 8.<; the .1on~tudinal cable 
(sec App. G. Fig. 86), or below and on the IiIlme side 
of the pole with n. cros.o;arm whleh:;:sUPp01't.~:a ',l¢r.lgi. 
tudUwl cable, need not be covt'red .. ' , 

RUDs of bridled conductors, attn.ehed to:mr£a.ce of pole. 
need not be covered provided such 21ms . are .. below the 
:;:1Wl'd arm. and in the Sllllle quadrant n. ... the longitudinal 
CAble, or where .such runs are below,nnd·oD..the AAme 
side of pole with a cable arm n:o.d are not: in. the climb­
~ I'pace, or nre conneeted to sen".i(,,c d~ops which are 
placed in accordance with the' provisio~ of Rule 
S4.8·B2b. 

Where bridled ruM are not required to be covered by these 
rules, they shall be suppor~d by bridle . .hook .. or ringx 
spa.ced at in~l"'\"aL.,of not more than 24 mches. 

Vertienl I'UD.."\ shal1.be treated n. .. riserS ,(see .Rule S4.f3..E) 
Where , ... ithin a d~tance of S :feet from the . ground. line. 

E. RISERS 
Verticru. ri~rS ot wires or <!abIes shalloe 'encased in 
grounded lron or steel Dh~~, or -Pl'otecudby other suit. 
Able ~oundoo m~ta.l cl)"erin:;:o of ~aAI' 'NtrenJrth, from 
the ~und Hne to II. 1~t'1 not lest, thaD. S feet abOve the 
ground line. ' 
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Vertien! risers shall be covered by STJ.ita.bl~ protective cov· 
erin~ where w-jthin 11 verticnlcliRta.nce of 3 .f~et above or 
I) feet b("low the l~vcl of unprotected supply conductors 
l'IuprJor'ted on the lmlnC wood pole or Ntructure. 

Verticnl riserx where v:ithi.l1 both A C-foot racliu." of another 
pole supporting supply conductors and within a. vertical 
distnnce of 3 feet above or 6 feet below the level of any 
unprotected supply eonductor shall be ¢overed. 

F. PROTECTIVE CO\i"'ERIXC 
Protective coYerin:; shall be attached to' poles, 'cros.~, 
and structures by means . of corrosion.resistant metal 
straps or staples which are adequate to mmotain such 
c(JV(~rjn~ in. a £.'(cd position. . . 

\Yhere such coverin~ consists of hardwood moulding the 
di"tanec bet'\'een straps or staples shall not exceed 3 feet. 

Where such covering consist .. of a woOd trough, due care 
shall be exerci.~ed to avoid the possibility of' nails 
truding through :my inner surface. 

84.7 Climbmg SpD.Ce 

Climbing space·shtill be provided. on one !o.-ide or' qua.dJ:.ant 
ot n.ll pole<; or strnctures supporting comm.'Ull.iention con­
ductors exceptin~ at the It-\'e!of theone'pair' of conduc· 
tors attached to the pole below the Ioweste~.tn.rm (Rule.; 
84.4-Cle, S4.4.DllUld 87.4-C3) and the top'S:i'eet of :poles 
carrying communication condu.ctors only which are 
trttaehed directly to pole in accordance witlithe provisions 
of Rnle 84;4-Cle. 

The climbing space shall be mnintain.edill the' same posi. 
tion on the PQle for n. minimum vertical dintance of 4 feet 
abo,,'e nnd below each conductor levelthrollgh"whieh it 
passes, excepting that wherc aMble isattaehed to n. 
cro!'l.<:Al'lXl or a pole with the ca.ble l~s th:m 9' or'lS'mehes 
from the center line of the pole snpport;ing: conductors 
on line arm..; (no buck arm eollNtructiOll: :lnvol'Ved) in 
accordance with the provil>ionsof Ru1.('s S4.4-Dl or 

. S7.4-C3, the 4 foot ,vertical distance nw.y lx: reduced to 
not less thn.n 3 feet. 

The pol-li.tion of the climbing sp~e shall. not be shifted 
more WIlD. 90 degrees around the pole withln avertieal 
cw;tanee of less than 8 feet. 
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The climbin~ Sp:!.<:C xhAll be kl'Pt free from ,o~1:ruction.~ 
eXe('ptin::: thoseobstructiol11l permittoo by,Rule 54.i.E. 

A. WlIERE Ll~~ .. ill~!S OXLY ARE Th"VOL VED (sec 
App. G. F~. 34) . " 

The cliU1bin~ NPn.ce throu:!h the lcwL .. or conductors sup.. 
porWl on lin~ arm"i. only should be :'iO,loell.wd:th&t the 
center line or pole i .. approximately midwaY':on·th~ side of 
the climbing spa~ parallel to the cro~ The hori· 
zontal·dilnen..uon.'! of suell. climbin~· spaces, with, widths 
mensuroo perp<'l\dicularl~· to the conductors. and with 

, depth.~ measured from ct"nter line o£ pole· a.nd: parallel to 
th(' conductol'li., shall be not les. ... th:m thoNe sp('Cified in 
Rul(,H S4.7 "AU lllld ~.7" .. \2. except at a.n:;:lesin. Jines in 
which ClI.'ieS the width,. of 18 and 30 inelleN may be reduccd 
to not lcs. ... tha.n 16~ and 2711 mches. re"pootiYcly proyided 
the horizontal separation of pole pin ;<:ond1lctOl:S mea.'lured 
pa.ralM to the crOli.'W.l"!ll shall be not less tha:il 18 and 30 
inches rcspw;iyely. 

(1) 0;:-: P01.ES 'WmcH St.,ol'POR'r Co:.s::.s:U~"lCA'l"lOX Cox­
DUCTOR:; 0:.-.'1.):': The climbing l;pace iortoll,. trunk and 
other conductol"S' ,not used £01.' loealdi .. tribution. shall be 
not 1~ .... than 18 inches in width, and not less than 30 
inelleN in. depth. '. 

Tht> climbing, Kpace for exchange or',loca.l.d.istribution 
conductors ",hall be not less than. 30 inches .in depth and 

. not less than 30 inches in width, e~ccpt that!or con. 
ductors of. l60 "olt. .. or l('s.,,:- which are used £01.' e..xehange 
or 10Clll di ... tribution service but w.b:ich were: ~riginally 
u. ... Nl and placooa. ... toll conductors of like volta.ge, the 
clixnbin~ ",pace shall be not It'S/<! than l8 iuchel\ wide. 

Iu rurnl di .. trict", the climbin~ space for e.xchan:;e or local 
distribution circuit .. of 160 volt. ... or less· which are sup. 
ported on cros...a.rms at the top positions. of. poies which 
support no other crOs.~ shall be not, .less than 18 
inches wide Ilnd not less than 30 incliesdeep. 

(2) O~ POL~ JOP.o:TLY t"::;lID Wrrn SWPLY COXP'CCTORS: 

The cUl11bin~ toIpace'through the levekof eommUllieation 
conductors on line n.rIIlI\ on poleR jointly l,1,.'iQd with supply 
conductors, shnll be not lc-;s than, 30 inches..in, .width and 
not 1(>:\. ... than 30 inclles in depth, except that climbing 
spac('>s of the dimension. ... specified in Rule 84.7'.,Al may 



be u.~ 'Wh~re the onlY' supplyeonduetOrN snpported by 
th~ pOle are on ~1"\·ic .. dl'op e]("llrIlDl!e nt.tJ).('lun~nl:M ax 
J>('l'mittl'd by Rlll~ :)4.S.C2 H.nd·~.S.c3 •.. 

B. WHERE BUCK ARl!S AREL"~OLVED 
The hoM7.0ntal dimen.",joD)1 of the elimbin:;! spaee shn.ll be 

fi..xcd neeording to the following" crOSRBl'lIl eombinations of 
line lU'nlS' and related buck lll"lllJI. For this purpose a. 
meto.l baclc brace shall be considered as one of the a.rms of 
<louble arm construetion and where u.'Ied th(> l't'qu.irem('ntJ;. 
for doublt' arm COllstrn<:'tion NbWl ~'met •. 

(1) Dount.l!: r..l}\1~ AltX ~'"D DOCBLE BoCK .ARM: Where 
the combinAtion is doubJe line arm andd()uble buck D.rT11 

tl1e climbillR' Hpnce shAll ~ not l~ thllJl 26~ inchett 
Nfluar(' meaxured hori7.onta.llY' from the center line of 
pole {see API'. G, Fig. 37). 

(2) Doom.E BUCK Aro.r. A. .... "f) SL'\"GLE LD.'E AJt.\!, OR VICE 

VF.It.'IA: Where t.he eombination i'l double buek arm and 
sinltle line arm, or viee 'Versa. and me climbing :--paee i'i 
left open on the oppo..nte ~.1de of pole' £rom· the single ,. 
n.rm, the climbin~ space (mell.<;ured.' horizontally from 
e~nt~ line of pol~) shall he not les."than20·inclles per­
pendi~ular to the single arm, tlnd not leAA tha.n26i inehel' 
pe~ndicu1ar to the double arms (see App. G. Fi~. 36). 

(3) S~(lLE Ln.-z An'lrt .......... 't> S~(lL'P! BUCKAlut: "Where the 
combination ill Ningl(> lint" arm Rnd single 'buck arm. and 
the elimbing spaee is left open on. the sides or pol~ oppo­
si~ 'the eros:mrm.'l. the dimbin:;t spac{" shall' 'b~' not less 
than 20 men.es square mea:rurl!'d horizontally-from ~enter 
line of pole (see- App. G, Fig. 3:». ' 

(4) 1IJII'r.m.."\A.TM!.: Where a ~ombinAtion of a !lingle line 
arm. :md a smR'le buck arm 01" adonble line arm and 
sinp:le buck ann (or viee "el'Nl.\) i"in'\'ol'\'ed, and it i, .. 
impractiea.ble to locate the climr..ing spaee on the side of 
the pole opposite the sin21t" ann orarm.~~ it m.n.y be 
l<>eatcd in another quadrant pro'rided tJuit any ann 
within liuch climbin:: space tOol treated. 8S 'one of the arms 
of a double ann inlltnlill.tion nn-:l that where a ebange of 
qUlldrant t.. in .... olved the pro .... i .. ion.<; of' RuIe' S4.i are 
observed. 
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C. THROUGH COXDUCTORS XOT OS CROSSAl' .... \{S 
\'''11(>rc commu.nication ~onducto1'S are not ",llpported on 

Cl"ox.'lartUK, an unob~tl'Uctffi. elimbin~ space not 'less than 
30 incheN square (m(>a.'iureu from c('n~t' line of pole) sha.l.l 

, ,be· ,I'U.ltintu.ined throu:h all conductor l<.>:vel .. ,of such con­
ductors except those level .. of l'iim.ilarly MUpported eon­
ductors within 3 feet of the topmolit conductor_()~,the, pole 
(SI.'e App. G, Fig. 38)., ' ," '. ,','.' ":" ': . 

. . , . ~"'''. . 
D. Trmo.t:GU SERVICE DROPS XOT ,ON CR.OSs.. 

AR.\:tS . .," . 
\Yhe~hoolol, knobs. Or bracket'i moe used lor the l'upport of 

M"l"vice drops a.nd otber conductors l1.relOupported at a 
rugher level on the pole,l.m unoOl>tructOO climbi.tlglCps.ce 
30 5.uchl.'S square shaH be maiutained .ilirQugh.' su(:.hattaeh­
mel'lt'l, o.rid for not 1~'I than 4 £~tnbo"e and. 'below such 
attaChment.'I, \'\.'iingo any onc of the sC1"','iee &ops a.~ one 
sidfl of tht climbing space and having one other .:.udc per­
pendicular to it and tallgeJ~t to the surface of the pole 
(~App. (y, Fi~. 39). . ' " , .. ,' .. , 

For elearnnce of s(>rviee drop attaehm('nt.-; a.bo'~e 01' below 
lIupplr eonduetors SC(" Rule S4.S.Dl. '. ;, 

, -' 
E ... ALLOW.ABLE CLDreL'\G SP .\CE OBSTRUCTIOXS 
V~rtical <!onduetors,. when in a. :-;uitable- protective co\'erin~ 
Il.ttnch~ dir~tly to .the Nurillce of ,the pole,_ ~i-minal boxes 
or sinUlar equipment which, do not e:\'~nd. ,more than ::> 

inches from the,Nurfaee of the pole, and~:-s, will :not be 
held to obstru('t the cllmbm~ space pl-<>\-ided' not more 
'than. one guy and one ot11~r of the 'n.bovenamed obstrue­
tl?n.'i are in. ... ta11ed in any 4-foot \'ertical ~tion. ot climb-
ing, space. ". 
Cro~ .. and ,th('ir. supporting membtrs are allowed in 

, clirobiDg spAces providN1' tha.t, , where' buek arms are 
involved" an~' arms within dimbin~ spaces, are treaW a,"I 

, double arnl.'i. ' .' , 

'A;Ui\fd armj a lou:;-itudin8.l run of me.~er, ~ble. or 

insulated. Wll'e will not b(: h~la to (lbsttu~tthe dimbltlg 
'"pa~ wh .. rE' tb .. y IU''' pJaced ,in the 'cUmbing- "paee beea."\lJIe 
. th¢ preseneco! a building walloI' lIimilAr. Qblttacle will not 

permit the cable to b(' placed on tbe sid~o£Pole opposite 
the climbing Hpaco!'. Poll" "U-pH . .. hall be,"uitably plact'd 
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,for th<.' purpose of facilitating climbing pA.'1t the level of 
terminal box. cable. drop wires and guard, arm.,' , 
vnn~ry' impa.ir:m<.>nt of the elimbi.n~ spaeo,iH not ~r­
mittl."d by the application o! lllii'l ,Rule 84.7 -E., 

F. COLL~EAR, COXJ.<'LICT~G OR CROSSING LXXES 
, (sec Role 84.4-D3) 

84.8 Service Drops 
A. ):t:ATERlAL .A..'\'"D SIZE 
,Commu.nieation~rv:ice drops shall be Qf 'material' and size 

n. .. speemed. in Table 8 and Rule 49.4·Cibw.i.th a c<lvering 
nt "least I.'quival('nt to' :oItnndnrd double~brnid' weather-
proofin~. ' 

B. ATTACI:IED TO SURF.ACE OPPOLE . 
(1) SEm"XCE' DROPS 'PRO~ OPE..~ wiRE 'LD.-Es: Where open 

wire communication line conductorx are supported on 
cros.~l.". Ntl"V1Ct arop nttnehments (bY:nleW of hoolc8. 
knobs orbracket'l) on the surface of pole'shAll be not 
l~ t1uui 6 feet below or 4 feet above ' the level of the 
nearest unprotected suppl~' conducto~) :mpported on the 
same pole.' " . 

(2) SER\"ICE DRO~ FRO~ CABLE!) Ln.'E,''': 

a) CaoZt S7tpporlcd on. Crossa:I'm:', Semee drOPK 
attached to cros.'Ul.rlll." :ro.pporting cables shall be not 
les. .. than 15 inch~ from eenter I line 'of 'pole as 
l'l'quirro b)' Tabl(' 1. Cas(' 8. Column 13. ' 

"b) CablclVit]wltf Guard A:~, .. SupPorted on SU'I'facl! of 
Pok: Where the cubIt' i'l IlUPpOrted on the surlace of 
pole' ,ritll meKlii('n;::oer and' cable' 6 'feet or more below 
the le"eI of the neare"t unproteeWsuPPQ' conductor, 
s('X'\-ice drops may ~ attached t<> oppOsite' 8ides of 
poles but not more than two mdes '(there~mg' four 
sid~). Such ,SI.'X'\rlce drop attachment. .. shall be not 
Ie:.. .. than 6' feet below the level ofanr supply conduc­
tor of more than 750 volt .. and shan be 'not Ia .. than 
:; :r~t wrtieally below th(' Ie-vel' ofanj~',unprot~ted 
suppl:-:- conductor or 0-750 voltR.' Where di-ive hookN 
nre usoo. the~· shall occupy pole surface areas not 
more tbanS inches in ve-rtical e,,1;entand' 1 inch in 
width; n.n.d not more tb.n.n four books shaU' be plact'd 
in eacb of theHe areaH, ' , 



(3) .. UoVE GROU~l>IS .Au .... '! .Acc&.~mLE,TO Pm>ES~"s 
O~'l.y: 

a.) lru111 .. ~trWla1td 'Com.1tI,crcial Prcm.'I~~e.'1: Over area .. 
Me~~blt" to' J)<'d<'lrtrianM only. MrViee drops shall 

, hnw u wrtleal el~ll.rnMe of not lE'f11( than 12 fCf.!t. 
b) R(,'l'id(71Hal Prcmi.~e.~: Over area... aece&lible to 

pedelltrinn... only. ser\'iee drops' !ihallbe 'maintained 
nt 1,\ \'ertienldenrl\nce t>! not I~<I than 10 f~t. If 
th~ bnildin~ 14el'\'~ d~ not permit an attachment 
whieh will pro,-ide thi« 10·£oot cle8J."anee without the 
iMtallation of a struetUl'~ on the 'buil~, the clear· 
ance shall be-' Mgoreat as pos. .. ible buti:o. no. ca.~ leM 
than 8 feet 6 inch(,N. ' , , , 

c) Abot'c GrfJUn<l on ~~71ccd Ra17.u:al,Ilight.s-of·WaIY: 
,S~l'\ojc(' drops to railway signal devil~ shall be main· 
tained at cl'~~rances ~ .. specifiedul Rule, ,$4.4-.A4. 
SeI'\-lee drops which are entirely on fenced railway 
rigoht ... -of."·ny in arC,'RS nceeAAible' to' pedestria.ns only 
may have clearance .... uoowgorouncllC,'.'I.'Ithan"a." "peei. • 
fled in Table 1. Column 'B. Cn.~ 5 (10 f'eet)';but not 
lCAA tJlan 7 feet. " " 

.... 

('*) FRO~ Bl,.'1I.DISOS A~ I) STRUC'X'UJU':.<;: Sel" .. ie~ drops shall 
be so a.rranged as to .hamper undendaD~r, fir<.lIlen and 

, workmen D..<I.little .. Wi· p<lS..dhl~ in the, lX"r£orman~. of their 
duties. 

Service drops' arc not. rt'quired to ,elea.r,b~d~ lLny 
.... peemed horizontal di."ta.nce but shall be ?IO:installed that 
they do not intC,'rfere witb the frC,'e U.se of 1ire escape<;. 
e:cits, wi.ndo,,~,s. doorsnnd othd po~t .. ' I\t'\~·hieb. -in~rel'lS 
Or e~s." mi~htbt e:"-peeted. " ,.' 

. ~mee'dropsot les.s than 160 volt. .. Irild 50 ,mtt<l are not 
. required to c1enr th(' roofs of buildingS' o~ 'the premil\('Io; 

Nervcd any sp'<!eified \'(>rti~ldt"tMce. ' The wrticlI.l clear­
aMI' above ,bllildin:::s on p%'("!lli,,~other than' the one 
beingscrved' I"haUbt not: Ie ...... thnn Sfeet;:txccpt that a 
reduetionto not lC'l« than '2 'f~t: i'lpermi~.'for service 
drops of l('~ 'tban 1GO 'Voits and 50 waW! under the 
iollowingconditiomt : 

Over roofH of ~. pitch (~i deg"l'('Ii'tS from th~ :horizontal) 
or ~('ater;' 
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Over l"OO£.~ wher~ the conductor doc.s not overbnn~ the 
. building by more than 6 feet. 

Service drop!! of other eownunieation lines (greater thnn 
160 "oltH and 50 wattH) ~ have "crtiC8lelenraneeK 
above bui1din~ 8.14 l'lpecified. for "upply service dropl'l in 
Table 10 (Rule 54.8-B4b). 

D. CLEA!'·"AXCES BETWEEX CO~'DUCTORS 
The clearances of communication Nervic~ d.r1>p conductors 
from other conductors shall be not les.~ than the l:i:Unimum 
clearance"! specified in Rule 38. Tablc 2,ColUDinC, with 
thefollowin,:: modification.'1 : . 

(1) .Ano\'~ OR BltLOw S1;..T'PLY Ln.-x ·CO:"'1)UC'l"ORS: (See Rule 
32.2.P.) 

a,) Cr{J.v.~TI{J,~ 1/11, Sp<J;M: Service drop~ wruehcl'OAA below 
supply line. conduetol'N of 0.j50 volt", or abOve KUPP!.V 
line cables where treated a." in Rule 57.8, may have 
n vertical clearance 1('M.'1 than illI !!peeillec. itlTable 2, 
Ca. ... e 4, Column C (48 inehC)l), from. suCh. supply 
conductors, but not les.'I than 24 incheSi.',prooVlded the 
cX'OK....mg i ... 6 feet or more from any pole which sup­
po~ any conductor invoh'ed. in the crossing but· 
which doel! not support lxlth conducto~ mvolved in 
the cros.<ring. . , 

b) SupptJrtciJ. o-TL th~ Same Pole: Ser":\ic¢,~ps which 
are :;upported on a pole which al."o supports supply 
conduct.ors and ",bleh are not on a pole-top clNU·n.nCC 

attachment mOoY have l\ v~rticn1 clearanee les.~'tha.n ax 
specified in Table 2, Ca. ... e 9. Column., C. (4S.inche~), 
above or bclow lIupply line conductors PrQvided not 
l~~ than the dearance shown in Table 15a.re main· 
tained: .. 

TABL.E '15' 

Mi"imum IUdi.1 CI .. ,..noe Between Comm\mioation 
SeI'\lIO<l DI'OJ)S and· Lin. ConductoN ' 

".dlal dl.\ane. or t .... lna 
fl'G", tUpDOr\iIlQ polt (tfttl 

:; orleAA' 
10 or l~", but more thn.n :; 
15 or less, but more than 10 
20 orles. ... , but more than 15 
)!ore than 20 

M'n'",,,,"' NdIa'C''''''lICl ('ndMI) 
'_ .. 11" IIICI ", 

ftl'lat.,.... rl'lfll AlOply 11M 
II ... _uetwo . Clmd~ 

6 12 
9 18 

1S 24 
21' 
24 



:217 

dNl.rlJJlc~ mbybe£1lrthet r~llced:'hut 1\hall be: not 'less 
than 12 inches. ' , '.' . .. ' ' :' :1 , ~~ ,~, 

(G) .. tumvr. Taougy CO~;1' ACT CO:-'1)UCTOR..<\: Service ~o~ 
mny cross above tl'On~ contact' eondllctors, ineluding 
mes.'ieri:,:er in en.te-lllll'Y constl"tlct;ion~ at ll. '\"crtical distance 
of notle-;." than 4- feet, provided'theyelelU" the top of 
rnnJo( tl.' wrtieru <:l i~tnn(!,. o! 21) feet where the nilwny 
eros-'wl tranxporU; l-Itn.ndll.1'd .freight ears or 2.1·iC('t wher~ 
the railway does not transport £z:eight cars.. See also 
Rule 32.2·P. 

E. CLE.LU'~\CE FRO)!. OTHER POLES 
SCl'\-ice drops shnll clear the cen~r line of a.ny !-,oJe by 
which they nrc not supported by Dot JCSI\ than 2'2t·.ineb~, 
exe<'pt where ~uch po1e is Jess tblJ.l1 10 feet :£rom the pole 
which. support" the scrnce drops .. mere. the~ two poles 
nrc less than 10. le<!t llpart this cl('nrlUl(lc IDAY be leI'." than 
22~ iMhes but shnll be not less tJum 15 ineh~ 

85. CONJ)'O'C'l'OR' XN'strLATORS 

85.1 M:l.teriol 
!n.'lulators u."ed on lines l\hllll· be porceWn,' glnss, or other 
equally suitable mA~rin.l. 

85.2. Strength (see lttzle 49.!5) 

86. G'OYS AND ANCHORS 

SQ.1 DefrDition (s~ ltUle 21.3) 

SQ.2 Use 
Where mechanical loOO.s imp<>sed on p¢les.towcrs-or strue· 

tures arc grNl.~r ·Ulll.O. ~ be liuPporWd with· the snlcty 
:fa.<rt.ors as s~i1ied in Rule 44, additional: stren.,,--th shnll 
be provided by the use of guys or.otbi'1'! suitable con­
struction. 

Where guys are u.'«'d with pol<!s or .similar structures 
capable of con."jderll.ble deflection before failure, the ~ys 
Iilinll be able to support the entire k'tr~". thep¢le below 
the point of t!'Uy llttnchment acting mcrely llSal'!tZ'Ut. 

Guys shnll ~ attached to Rt.ruetures ruI nearl.v as prac· 
ticllble at the center Qf load. They shall be DlJl.intained 
ta.ut aDd of such stren~-th 3S to meet the safety factors of 
Rule 44. 
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Over roofs where the conductor does not ov~rhnn~ the 
bulldins.! by IIlore than. 6 feet. 

Service drops of oth<"r communication, line.; .(grell.ter than 
160 voItH DJld GO watts) I'h1lll hn.ve vertieal denrllJlcl!S 
ab¢ve bu.ildiD.~ u. ... s~ified for ~u1'pl.v servic~ drops in 
Table 10 (Rul~ 54.S-J34b). 

D. CLEARA..~CES EETWEE); CO~"DUCTOR.S 
The clearances of cOl'J1l'D.unica.tion :-emce drop conductors 
from other conductors shall be not les.~ than the minimum 
elen.rnnees specified in Rule 38. Table Z,ColUIll1l C, with 
the foUov,'iJl~ modifications: 

(1) ABoVE OR BELOW SCPPLY Ln-.~ -cO~'DUC'l'OItS: (See Rule 
32.2.F.) 

a,) Crossill!J.~ in Spa 1M : Service drops which crO!'S below 
~"UPply line conduetors of 0·7;)0 volt .. ; or abo\'c supply 
line cables wh(>r~ treated ll. ... in Rule 57.8, may have 
/l. vertical clearance 1<""", than il.. ... specmeo. in Table 2, 
Ca. ... e 4, Column C (48 inches), from. such. I>l1p1'1y 
conductors, but not less thD.ll 24 inches; provlded the 
crossing i .. 6 f~t or more from. any-pole which I'Up· 

port." nny conductor invoh'w in' the, c.ro~g but' 
which does not support both conductors involved in 
the cro......ung. 

b) Su'[1'1X>rlcrJ O'n the So,mc pole: &r:iee. drops which 
arc supported on Il. lXIle which. al'lO suppOrts supply 
conductors and which are not on a p¢l~top clearance 
atta.chment may have a. vertical clearance less tb.a:n a..; 

~"peei.fied in. Table ::!, Cn.o;e 9, Colu.:ron. C. (48 incbes), 
a.bove or below supply line conductorS provided not 
Ie!'." than the dearancc shown in Table.15 are main. 
tained: 

TABL.E 15 

Minil'l'lul'I'I Radia! Clearance BotwHn Coml'l'l~"iQ41tio" 
$eJ'Vioe DI'OI)e and L.lne ~"duoto""· 

Rldial 411W>« IIf croui"~ 
frot!! IIIPpor!jno pOlo <t..u 

j or lCl'ls 
10 or les.-:. but more than::> 
15 or 1<.'",,,, but more than 10 
20 or les ..... but more than 15 
Morethan::!O 

Iolhir"'lIlII radlal'ci_. (11'dIft) 
,,.'" pol~aftII' 

~,. al.onoI ,,.,.,. ",pply II ... 
II". ctnIIucttPl COI\lI\ICI4P1 

12 
1$ 
24 
24 
24 



(
2

) 0" C"""'IA.~Ol!!'CUO"""-,, Co",,,, ""i'atio
n 

'<rvi" 
drop, moy be ,uppo",," on 0 eJ .. rnll<~ :",~ Ot • 
"rti,n) <11._,., J"", than OS ,peeifiea i_<Cab", 2,<: ... 9, 
Colarnn C (4~i.e""), bo, .'" I, .. : tn.. 24, .. """ obov, 
or bel..,. SUpply eir •• it. of 0-7", vol"" Or abo .. SUPply , 
tablos When t~" tNl "" in Raj, r,7.8,proVid<d the"o"""" 
ni,w •• "'Nl" drop, 'Onclucto"'_,"kR8t ~ ~es hori'~.taJlv 'rom il,' "n"" lin. of pol, or"', .t!acl,ed 
., ","",11, ;',.,1"" .. 'ocb '.dof tile cle"';'~',. '"", ""d 
'''mod, on V" unden;id<o[ tbe ,I.", .. " in.' iio

m 
end 

'" end In fiber ,ondoit o'.""ocr Wood Prot"tiv;;,e'Yeri.~. 
S'rvi" dmp, in'talJed ;n """don" "ith /J,iS roJe vrin 
nOt en tnil ..,. ,bon., in the ,"PPlyeondu",o"'suPport.a fin tbe POle. . ., 

(3) 'ON l'O""-Tof. EX7l"~i,o"., Com"'Unie.tio. 'orviee 
drop, mol' be e"'ri,d in n 'd""",e ''''''''init on pole.",p • "'''''''io., 0, broclt,,,, ol,o·.'''PPI'''ond""""", of 0-751) 

VOlts wiD, • "'inimurn v'rtiCnJ ,ondu,tor separation ot 
24 in,b"" ProVid,d the servi.,. drop ,ondo,,,,,, cl'ar th, • 
",n!>" lin, of pol, (prOj"t'"i no' I,,,,, th,u; 2; inoh

es hOriz.ntnny, and furv", prOVided th, """'iee drop 'On. 
doCtOrs .el,a,. th, oU',id. pin Position ".duCtOrs of .the 
oth,reir'aJ, uot 1,,,, th,n 24 ineh". Wh're, in ndditio

n '" the PO!,.top "''''nsion or broeJO,t, Dle eO"""anieation 
serViee drop, .r, ""PNrt,d On a brOOl", On 'h, 'nd ¢f 
tl" 0·7:;0 Volt "'pply line "O>..;,.m, a minimum rodin! 
d,,,, .. ,, of 12 in,l", will be permitt,il at tJJ, POint of 
erossmg of th, out,ide pin po,ition &indnetot. In "'lob 

,onstruetlon the ''''''''''m of th, ''''''n,Ion' ,1",11 b, of wood. " 

S'rvi" cJi.<Jps in'talled in llecordane, 'Wi tJJ this ruI, will 
not entalJ an)' 'hun"" in th, ,npply ,ondu,,,,,, sup. POrted on tJle POle. 

o , 

(
4
) iu>';",. 0';&1..0", S';;"'LY S""VIC. Dn,;;",: The 'odin! 
d,aranee between ,o"""oni"'tion "' .. iee drop CO". 
du,tors .. d 'UPply "rvi", drop eond,,,,,,,,, "",y b, 1", 
ti'an 48 inel> .... , '",'ifled in TObie 2, Colo"", C, Cn.,. 
4 and 9; Colo"", D, en.,.. 3 And 8, bO'sj,aJ/ be -ot I,,,, 
tJJlm 24 inehe~ W)"re within 15 feet of'the POm, of 
"""hm,n, of ,iD,,, ",,.vi,, drop on u' building, this 
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cl~ll.rancc may be £urthel." rcduetd:but sh.all ,be:,);).ot 'l~iI 
than 12 inches. . 

"", . ,. " 

(.») Anon; TROLLl.'Y CO~'"'l',\CT Co;:.;rrCCTOH,,"I: Servi;e dXop~ 
may eros.'; aoovc trolley contact conductors; includ..in~ 
mCSSellg-cr in c.1tennry COll.."Itruction;at a '\"'crtiealdistance 
of not less tLan 4 f~t, pro'\"'ided thcy'" clcar the' top of 
railii n vertical di'ltance of ~6 f~t where the "rn.il ..... 'tl.~· 
cros.,,~d tran. ... port'l Ntandard f.reight cars or 23,,£oot wher~ 
the ra.ilwa~· does not transport freight cn.rs. See also 
Rule 32.2·1". 

E. CLE..u'-•. A .. '\CE FRO)! OTHER POLES 
Service droP); shall cleru:- the center line ofan~~ pole b~: 
which they are not supported by. not lc:.x thAn 22~ inches, 
~cept where such pole i" less than 10 feet from the pole 
which support .. the scr.-lCC drop!>. mere these two poles 
are 1cs. .. t.hn.n 10 feet apart thi ... clcarance may 00 less than 
22~ inchc-s but sha.ll be not lcSR. thnn 1':; inches. 

8~. CONDUC'I'OR IN8tl!.ATORS 

M.l ·)bteritIJ. 

lnMula.tors used on lines shall be pol'()ciain, glu..~ ... , or other 
equally suitahle matcriaL 

M.2Strength (see :Rule 49.~> 

86. G'OYS AND ANCHORS 

SO.1 Definition (see :Rule 21.3) . 

86.2 Use 

Wbere mccllan.iC<l.lloa.d~ imposed on poleN,. towers-· or struc­
tures arc grotlwr th?U ca.n 00 supportl.-dwiththe safety 
factors a.'l specified in Rule. 44, adcli.tional: s.trength shall 
be pI'¢\ided by tile 'U.'!C of gUy}<i or· other. suit.1ble con· 
sttuctio~ . 

\Yherc :;'U.Vl' are used with poles or similar structures 
Mpable of considerable deflection bcfo~c in.ilure, the guys 
shall be able to support the entire I!Itr~thepole below 
the point of ~~. attnchment nctin~ :merely w. a·KtrUt. 

Guy~. shall be attached to RtruCtul"e;s 3.H n~arl.v,a.'l prac­
ticable at the center of load. The:-~:Jlll.ll be maintained 
't.1.ut and of such strength. us to meet thesafet;.-' l:J.ctors of 
Rule 44. 
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86.3 lfhtcrial a.ndStreXlgth (see:Rule 49~6)' 

86.4 Clea.rn.nees 

The bIlSi~,m.i':Umum clearances of. guys above.the ground 
and ,£rom. other w~e~ or eablcs are s~ed in, T8bl~ 1 
And 2. ~roditicntio]). .. of these' bnsic clearances are speci· 
ned in Rules 37 /llld 3S rold by the followin~ prOVu.ioM : 

A. ABO"V"'E GRO'ro."D 

(1) ACRo'SS Olt AU),XG PUBLIC TUOROUOW-AIm. ... ; Guys O1,'cr 

f)r acro.~.~ public thQro~hfnres in urbllll'di.'¢riets lIh.all 
havc 8. cle8l1lnc~ of Dot les."1 thnn 18':f~: above ~ound 
(Table I, 'Ca.~3. Column A) 'ex~t that a clearlUlce of 
not less than 16Iet"t 1."1 perxrritted for thep¢rtio:c.~ of guys 
ov~ that pm of' tilt> pllbIic' thorOugb!nxe whidi i ... an 
cntrance to or exit from indw.ttialor commercial premo 
l."!cs; and notl(>!o(s than 1* feet iii ca.~ where an. t'Jltranee 
to or exit from pri\'llte rf.':olidentinl' prem.i.~' ~ mvolved. 

Overhead guys alona pu.hlic'_~orotlg~ '.ma:r~ have:: 
clearance!', Above ground which i~ Dot normally Mces- • 
sible to vehiclell, les. .. than a" specified in Table'l;Colw 
A, Cn..~ 3 and 4, (18 feet and 15 feet l'e:o.~velr) but 
sections of such guys between inHalators Rhall,have 1\ 

clearance of not les.-; than. S ieet. a.ho,ve .. the grQund,. and 
sections of gu~ between· in.~1llatOrs and poles sl:W.ll nAve 
Il. clearance of not l~" thazi; .. 'j. :!oot ':'a.bove:~iround: "ana:: 
such guY!' without lnsulatorl:i shall be not leS!> .than 7, feet 
above grOlllld. . . .. . . . 

(2) OVER PRIvATE t'RoPEItTY: Those portions or~~'N~6V'cr 
priva.te roadways or area." norm.ally aee~"ibkto ,~hiel('S 
may ha\'(~ aclearllll.ce above groundle:-;stha:n: 18 feet 
(Table 1. Ca."I~ 3.'Colnmn A) but not les. .. than 16£eet in. 
rnrnl di'itriet<c' tlnd not I~.. thnn< 14 feet' in urban 
di'ltrict.'l. 

B. ABO\~,MIIJWAYS ,,\.'\'D TROLLEYLTh"ES 

(1) WHICli TRA.'liSPORT' PftEIGIn'CAltS:The clearance 
specified in Table 1, Case 1, COl1lIlln.A '(25'£eet):is ba.'ied 
upon the ma..--cimum hei~ht of ... 'tnndard freight :cars, 15 
feet 1 inch from top of rail to top ~f ro.nn.ingboard. 
This clearance shall in no CD....e be reduced more than 5% 
beCllU .... e of temperature, wind Or meehweal looding. 
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(2) Ol'El~TKI) :BY,OvEnmw> TMLLEY,; ,The"clearnnce of 
26 i(!(!t ~peciiied ,in Table 1, Ca.o;e 2"Column. A i'i based 
uPon 8. trolley 'pole throw of 2& feet. "Guys and span 
wires may have clcarancesof le."I)',thauthe.,trolley throw 
distance (26 £ee!) above, the,ruru:Ung,:sur£~, top of 
rail or su.r£ace ,of Htreet,. u.'ICd by, trolley.,cam or coa.ebeM 

, provided the guys and, spanwiI:es, are not: ,le:ss than 4, 

feet above the trolley contact eonductoX'S.and are en~ 
in wood boxing or moulding i·inch. or, m:ore,in thieknesx 
for di"tances of, at least :2 feet horizontall.v, ,from th~ 
vertical pl1i.ne' through each trolley" contact 'conductor. 

, .' " . ," ~ " .. .,. 
C. 'FROl! CO~1)UCTORS 

(1) CROHSD:'G n; SPA:-."S~' Vertical, clea.rmieei nt' point.~ of 
, crossing not:!esIi than 8." Hpeeified in Table:Z; caSe 1, and 

radial clearanc~ not less than 'a:;. specifi~ 'in: Table 2, 
Ca."IC 18, shall be mainta.in~ between g'UYsor span wires 
and', conductors supported on otherp¢les.: " 

(2) Ox COLD."'EAR L:c.~: The radial dearun~' between 
guys on aline and conductors on 8: eolinear'line shall be 
not l~" than lUI 8~ed in Tnble2,' Ca.'IC 18.:' Vcrtical 
clearanceS not less than B.~' speeffied' in Ta.ble' 2', 'C8.'1e 1, 
shall' also' be maintained' 'at point.~ of croSsing' between 
guys on a line an(l: conductors supported: 'on' other poles 
of a colinenr,liue. 

(3) 'p~'oi' SAlm' POLE.,,: Thc'r~clearances 
~tw~n gu'VS and' COmmunlCD.tion 'eonductO~' which arc 
npproxima~IY parallellUld KUDported by the :RaDle pol~ 
ma::i be l~" than 8.'1 speei.11ed in 'Table 2," Case: 18, but 
shrill be not lesS than 3 inches. " ,,', ," , ' 

, ' • T • • 1.,1.1: 

(4) ,pA.~~O OX S ..... '.tE "POL~: The· ,J:'adinl clcn.rances 
between guys and conductoI'N, suppO~)y'~ra.ttaehcd 
to the same, poles or crossarms shnll be' not l~ 'than as 
specincd m. Table 2, C8.~ 19., " ,,:,: ", 

a), O'IJcrir~ad '(}uys: Overhead guys of Com:olunication 
lineH. pn.'!Sing tlu:ough the level of,suPPly, eondueton; 
shall do so <>DIy ,between pole pin, positions -f>r out.",ide 
of the outer pin position of,.such: eonductono on the 
crossarm. , ,: :" ", " 

0) A'lItCllhr r;,t!l'~: Anchor ~YH,which,p&.",~pplv eon­
ductors shall clear such oonductorsbv, not, less '.:han . ,.' . 



the ciearanees'shown in Table: 2; Case 19. Anchor 
"gnyg which I>lL..is thronzh' the level~f B'\lpply~conduc- ' 
torN ' a.t po!lition., other than"between 'POle pin posi­
tions or oTl:tside of the outer 'pin positioll.'f/ shall be 

, ~eCtioI14li7.ed by mea.n.,of an"lnstila.tor plaeed below • 
the SllPply' conductors 'ln' aeeordanee with 'the pro­
vi~onsofRu1e S6.7.B~' a.nd~ in 'additiont.hereto an 
mf(tllator !-IhRll be placed not' l('SHthan 2!~ above 
the HUpply conduetor' level. - , ' 

D. FROM SP,A..'\'; ,\\~RE8 OR OTHER G'L"YS ." ,'" .. , 

(1) CROS."IXO :IX 81'A. ... :'I: At' points of eroAA~,' vertieal 
ele3.l'allces not l~'\ than 18lneh~' D.8 s~ei1l~m-T&ble 2, 
Ca..'Ie, 1. Column A.. and, radi&Lclearanees, of not less than 
12 inches., shaJlbe, maintained. ,between, gIl"vs, or span 
wires ,and, other guys or span', wires, which ,are not 

attaehed, t~ ~~~. oome poles;, 
(2) PASSING A.'"f> A't'TACI:C!:I> -'l'O $.ua: PO{.E ~ \Vb~re & guy 

ot A oommun.lcatiou. JiYl'tem an~ & gu"v of a Kupply l'I~tem 

pass each other and are attaclled, to the same pole, a sep. . 
a.ra.tion.of not ,lei>/! than3)~.heli ~ ,be xiwintAin«1 
l:xrtw~n; such, ,~:;, Xo separation js required between 
snell gu:'s of comm.uni~tioll: systems"pI:o'Vlded neither is 
an expoKCd. gu",v (HI?(! ,Rule ,21.S-C)., ' 

(3) .API"ROx:r::.r.ATELY PAR.A.LLEt. ~"J)'..irr.A.ca:ED TO SAltE 
POLES: 'Where, two or more Q'l)crn.eaiJ., (/ILys, are a;pproxi. 
matcly, pnra.llel and at.ta.ched,U>thesa.me ,Poles" ,either or 
both of which poles support .. Su.ppIi "conductors, such 
g-uys shall have a, vertiealseparation of at lea.'\t ,'one foot 
~tW'een the points of att8.clunent on ,the,;pole, or poleN, 
which support :--upplY' condUCtOrs: In eases where thi~ 
l·£ootmililinum S('parntion;' ii not prnetlenbh'; other 
mew may' be employed to insUre the deetl,v-eness of 
gUY iiurolators, but in no case slwl"the'distance between 
n,ny guy wire and the surface' of I the'insulator in any 
othe1" guy be l~ .. than 3' inche.'l,' 'Tlii.'1 xille shnll not pro­
hibitthe contD.ct of !-Iuch;:roY'S to the'!Wl1e'sh:im and shall 
not npply to~~ acting' indifferent' c1.l.reetions, nor to 
gays in which In.'IullltOnl art" not': l'eqnim by any pro-
vision of Rule 86.6. " . 
\Th~re two or more anchor fJ,tysare', 8.tt&cll~ to the same ' 
pole carrying supply conductor,; and the 'same ground~ 
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anchorage, eithCl'·~tlyorthrough::the;xnedium9£ a. 
!-tub, they lIba.ll be separa.ted at the pole by a. vertical 
distance of at ·lea.c;f;one foot,' provided any guy wire IiliaJ.l 
be not IcSl! than 3 inch~ !rom the '~uriaee of the insula. 
tor in any other guy. In lieu of secUrulg:t.b..is 3·inelt 
minimum separation by mean." , 'of the 'l~foot minimum 
separation of guy attacllmentli' at . the" Pole,' it !iha.ll be 
aiIordedby' separation of the 'grounded anChorages or 
by other pra.eticable means whlch' shan . irl.SUre the mini. 
mum clearance of 3 inche~. Thepron..ions of this rule 
do not apply to· guys whicil·ll.et"in >di1Ierent" .direetiollll 
from the pole or to guys attached . to' grounded metal 
structur~ or to guy~ which dO·ll.ot require ,inHulators. 

The proviNion. .. of tw." rule requir.i.ng 8epa%'ation. of guys 
shall not be held to apply to gQ"VS a~(!(l to: poles sup. 
portiD,g .only. cOlll1)1unieati.on conductol'N. 

E. FRO)'{ POLES' 
-Where gtI.,,~s pllliSing poles l>"Upporting . .MUpply . conductors 

nrc less thAn·IS inches from su.rfaceof pole and less than 8 
feet below supply conduetors of .1et!S. t.h.B.n.20,OOO volts 
HUpported on sulili pole, the ,;:rlYS ~. be seetionalized, in. 
addition to the.norma.l. l'eCtionalizRtion l'e<z..Ulred by Rule 
86.6. by mNm~ of lD.sumtors in accordance 'v.ith Rule 
86.6.B2 WI though attached to.the pole' or I'lwcture. 

" ,,>. r-· 

F. ABOVE :B.UIL:O~GS 
The :rniniznum vertic.al clearance of S feet specified. for guys 
above buildings. (Ta.ble- 1,. Case, 6,.. Column., ,A) ,may be 
reduced OVer· roofl;.of ~. pitch (37 d~grees .b-om., the hori­
zontal) or greater to a. clearance .of not le.'iS. ~,.2 feet. 

86.~ Fa.stenings 
Guy wirCH shall be protected by theu.~ of.liuY·thlmbles 
or their eqwvnlent where Iltta.ehed to . Anchor. rods or 
throu;:h bolts. . . 

Cedar n.nd other .\10ft-wood poles" Ar<lUlld whic:b .. any goy 
having an ultimate strength, of 5000 pou.n~'or more is 
wrapped, Mall be prote<:ted by suitable guy,shims. Hooks, 
lag 8Crcws or other equivalent m.eans· sh.a.U~' ~ where 
neeCSIW'Y t<> prevent the g-uy £rom slippmg ,4long the pole. 

. ., . I ~ 



86.6 Soctionalizing 3.nd. 'Grotmtfulg 'lteqmrementa . 

Yt'Ct.JI 
. 86.C 

The ;;~neral ~Ilir~ment"i ~\'<.>rning. the' sectio~ of 
guys by rn~in ... of, jn.olU.lato~ 8.l'e. b~upO~the ex-posur<.> 
or proxi.rill~ of th<.> ZUys to supply conduetorN. For. 
definition.'1 ofZUYs exposed and ~~"S ;.n' proximity to 
supply 'conductol'1' ~ Rules 21.3~C arid'D re.~tively 
(~ nmo .App.', G, Figs, 44, and 45) .. The!ollowmg 
requirements. !!ha11. apply to thetree.tm.~nt. arid ~tion· 
ali.zing of gU~. " 

.A. WHERE ::;';OT EXPOSED. TO St'PPLYCON. 
DeeTORS-' , ,:, 

'. Gu~ attached t;o. or p&!Icin~ pole!> 01:' :o.'tr1.letl:u'ts supporting 
only eommun.icationconductot'X need'not, be' Neetio~ 
or g-roundedpro\':ided 1>lleh guYl" 'lll'e not·~ to Kill>­

pJy conductors of 250.20,000, volt.~, and' 'aJ:ellot· in prox· 
imity to suppl:-' conducto~ of O.2~,~ ,volt;s •. , . 

B. SECTIOXALIZED BECA''CSE 'OF EXPOSC'RE OR 
PROXDaTY '1'0 SL."PPLYCO~"DUCTORS 

(1) O\'E!Um.\l)Gnl' E~"'p()sl':P 'l'O' Sm:.l.'t.y' CO~,)tiCT()R8 OF 

2"..,0.20,000 Vor"Tl-\: wngr<)unded o\'('~he.ad'iu~~ ~\'hieh are 
e~, .. po~ed to supply ('onclucton; of' 2".>O~20.000, "oIt&, and 
\vb.ich are not in proximity to supply':eonductors of 
0·20,000 volts shall ~ seetior.allt.ea.'by m~a.n:s of i.nRula. 
tOl'N located as spcdfil.'<! inBule' 86.,7·Al, (Mee' .App. G, 
Fig. 44). " :: 

(2) 'Gn'1'\~ PROXI:>11'tY: Ev<,ry o\"el'lleador'ancllor guy, 
any portion of which ])1 In proximity'to awood'~le and 
stipply cOnd'llctol'N of O.20,OOO'"olt~, (~·:App.:G~Fig,.; 45. 
4.8 and 49) !i.hall be ~tionali7.ed b~' IneUJ:llo>, of in .... ulatol'N 

a. .. sped£.ed in Rw(' 86.7 .~'\2 or Rule 86.'j~B and no ·};or. 
tion in. pro:cimit~~ to Su('.h suppl~" conduct'ol'loi- Nhall be 
grounded;' E:-:c('pted from thi. .. 1'eqti~nient' a.~' anchor 
gu~"l\, and ~unded overh('1ui guys;' :"vh?c:h' . areattaclled 
to poles at 0; le\',ell~o; than 8 fe<.>t hut:notl~thnn: 6 f~t 
bdow thc l('\'~l of StlPP~\~'<iond'llctot'S' pt'O\'ideod,the 1('\'<.>1 
of th<' gIlV Il.ttaehm~nt i'i at or below tl,("l('vel of 'CQInXnU. 

nication'cable nieS.'I('~::(>r attache<f' to the same pol~ 
(see ApI>.' G, Fi:::N 4Sa and 49£)': .A1'1<» exc<,pW from 



thi.'4requirement arc' anchor guys, and grounded o\,t"r. 
IH~adguy/'i, which are- attached to pol~N at'R If.'wl ]t'NIoI 

than 6 fet't but not ll'!\,o;. tJlan 4 fe<'t below th~ 1"",,1 of 
"upply conductol'S .of O-'i:)() volu. providt"(.l ",uch 1roY!'i ar.' 
ext('D."!on. .. of or attached to a. cable .m~n;:t"r. art" in 
the same \'~rtica.l plane (or exten.sion ther("Of) a ... the 
mC'l\."",n~cr. and nrc below the guard arm ... rcqu~ by 
Rule $i.i.B tor l'Iuch 11 mes,"K'DgCr (St'C' App. CT. F~ig. 4$a). 

. . '" '/, 

C. EXPOSED TO, SUPPLY CO~"DUCTOR.S OF )IORE 
THA..'\ 20,000 VOLTS 

POl'tiOllii of :ru~'N ex~ed to l'Iupply conduetor:;; ,of mort" 
th.lU1 20,000 volt-; shall ~ stcure~v ground('(). and lIuch 
gll"Vloi need l10t be ~C'tionali7.cd. unlCSH seetionnl.ization ix 
required by Rule 86.6.B2 be<!au."C' of pro:rimi~~:to suppl~' 
conciuetol'lol of 0.20,000 volt."- (See App. G; Fig. 52c.) 

." 
D: GT]YS ATT.ACHED TO GROt~"DED .. P:OLES OR 

S'l.'RuCTl"1~ES· . 
Guyl'l attached to securely ;:roundoo mctal. poles ~r struC'­
turel> nre not required to be sectionali1.eu except lIN 

required b~' Rule S6.6·B2 !,x>cau.-.e 'ot proxinlit~~ to l411ppl~' 
conduct.ol'lol of l~" than 20,000 volts supportffi on wood 
T>Ol~. . 

E .• '\..'\CHOR Gt"'YS TIIRO'C'GH S'CPPLY COXDUCTOR. 
.LEVELS 

An. anchor :::-uy whic:h pa."iSCS thrOllg'h the level. of supply 
conductorl> at positions other than ~wt"Cn pole .pin posi. 
tionx or out"i<le of the ou~r pin po ... itiotl." shall have insul. 
ators abo\'e and below the level of 8upply.. conductors a.t 
locatiol:lX as sp~med in Rul~ 86.7-B. (See ... \pp. G, 
Fi~.49d.) 

86.7 LoCa.tion of Sect:ioxuWzing Insulators 

.\. OVERHEAD GUYS 
All iDNula.tOrs in overhead guys :mall be not less than S ft"Ct 
above tlle~ound. 

(1) E~'PO"FJ): Ungrounded ovcrhcndgu.,\'s Which are 
required b:-' Rule- S6.6~Bl to be Scctiorializedbecaw.e of 
expo:.-urc to supplY conductors of 250.20;OOO'voltR shall 

'IIi ,: • :.(."" ,f "r 
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hnY(' an inNulator not l~s. .. than Gfeet and not more than 
9 f.~t (mt"a, .. u.red a1(1n~ th~ gcy) £rom each point of 
Ilttnchmt'nt to wood pol~ or HtTUctur~ whieh I'IUpp<)rt 
conductol."!C. On~ io. .. ullltor will Imffic<.> wher(" rmch l.m 
owrbNld zay U. l~ .. than Ii fe-et in l('n:tth~tw~n wood 
polf's or st.r\leturts. 

(2) Ix PnoxnrI'l'\": Overhead guys which ru-c required to 
be seetionn.lizcd b~' Rul~ 86.6-B2 shall have an insulator 
Mt les. .. th.::m 6 feet llnd not more than:9'!eet (meMUl"OO 
ulon~ the g'Uy) from ('neh point of utta.chment to poles. 
cro...,.;arm. .. or strut!tU~s (s~ API'. G. Figs. 4i and'4$). 

Excepted from, thi'l requirement are guys 'to poles which 
:-;upport ,no ~onductors provided such guys' are not itt 
pro:cim.ity toljuppl:-' eondueto~ of 0-20,OOOvolt:~'on any 
poles other. than the 'Pole-!'! to which they- ru-e attached. 
Such ::i\lyl'!, if required to, be ~tionn.lizcd by, Rule 
86.6-BZ,sball rul.\'ean insulator 6 to,~ feetfroIll the point 
of attachment to the pole which support~ conductors 
(st'\! .Ap1"O; Fi~. 44b and' 44e). 

B. ,A ... '\'CHOR GTiYS 
J.\n. insulator shall be iw;talled. in each anchor zay :which i .. 
required to be seetionalized by Rule 86.6-B2, so that sueh 
insulator is loeatc.-d not les. .. thnn S ieet abow the ground 
nnd either 8' fl'C!'tbC!'1ow the 1e"el'oi the low~tsupply con­
ductor or not l('s. .. than 6 f~t from ~£aee'o£'pole and not 
less thnn one foot below the 'level of the low~' !!Iupply 
conductor. ThCl'c seetionali7.in~ requirement.;: for anchor 
g'Uys enn normally bC!' met by in...wation nt one location; 
bowcwr, short :;nl~'l'! or other conditio~ may require 
insulntion at two loen.tions. one loeation ~m::: not less 
than $ feet above the ~round and the other loca.tion either 
not le .... '1 thnn, S £~('t below the, lowe!\1: :mpply conductors, 
or not les, .. than 6 feet hOrlzontA1ly' irom pole "n.n'd.' 'not 
1es... than one foot below the level' of the; lowest supply 
conduetor. In order to prevent, ~ building'S, mes­
s('n:;:ers, meW-sheatbed cables or other similar objeets 
from ~ounding portions of ~"N above gUy in. .. ula.tol'l'l. 
it i .. su;:gcsted that anchor gUy:; be seetionDllzed. where 
pra.etlc&ble, ,near, the highCl't level ~rmitted by thiH 
Rule 86.7 -B. ' 
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.Anchor, g'U."V!;. whidl, pa.."''i through, the- level. of supPl..v con­
ductors lI.t po!<i.tioo:\ othtr than ~tween pole pm poM1. 
tio1JJoi or Qlltt-i<l(' o£ the out.:'r pin pOMitioIDI, ~Iwll be 11«­

tiotlll.w.Nl by llll'nns of ,m insulator ~olaeed below'the sup. 
ply conductors. in llceorclMec with the !or~~~ provi. 
sion... oJ: th.is, rui(', twd In :t.d.d.ition thcr~to llil insulator 
shnll be plnccd not les.'i than 2 feet :lbove the supply 
eonductor leveL 

1ul irululo.t.oJ:' or :inMulntoNi shtill be'loea.ted in • C lIidewalk" 
guys so that no :;rounded horizontal brACe i" l~ than. 
S feet ~low the lowest supply eondUctor: 

C. TRGSS GtJYS 
.~ in.'IUlAtor shU be instu.lled in e~b tru. ... ~ guy which lJI 

required to be sectioll.ll.l.ized by Rulp. S6.6.B.so"tllll.t:such 
~ulator :is located not 1~ than S feet Above the ground 
And not les. ... thllJl. S f('ct below the level of the lowest NUp-

~~V ;onductor pu.,...wg within 6~~~u of the guy. Th~~ 
~~~U1r~m.~t.~ ,ea.n. DOrnw.))y he met 'by illHulatiO.ll At one 
poliltlon; howover" ;0 c("rt.wn IVI WfU...z ()oo.ditioruo. 1;,he di»-
~~ above ~roun<l u.lld below <:onductOt:) may overlap, 
m which ease lDsuln.tion will be n~(""t>l:.try ,11.1'. two positioWJ. 

u.s GlIY .I:ruuln.torlf 

Insulators which sectiona.~' gU~: 'l\h~r, e<>niorm: ,'to the 
follow:ing Hpecii3ClltiOllH b&i«l on the higbeHt, ,voltAge; of 
,;.apply COJlductors carried at the level on ~e pole"tower, 
structure or <'..rO&'W'ln nearest which thc,'guy ».' attach«l 
and adequate for the \"oltA~eor I'upply circuit".; through 
which the guy pa. ... o;Cli. 

A. )uTElUAL ,,' " ' " 
Iwm1a.tors '\l1>led in guys on communication lines . sllall be 
porcelain, glass or other ('(}unJ.ly smt/l.ble mnt~riru." 

B. STR'E~GTIt (l)~~ Rule 44, Table 4lll'ld Rule 49.:>.13) 

C. VOLTAGE R.EQti1RE)IE~TS 
Insulators UJ\eO. m guys on, eommuni~tion lines, shall be 
so d~igned that their dry flashover voltagei.<; not more 
than 75% of their puucturc voltage not the'operntrng'fre. 
quencies of supply lines to which :;:nY'S tl:re expo~ 



In. .. ul3.tion u.~ in ~Yl' on commuru.eation lint'R Nhall have 
1\ d~ fiMh()V('r voltllg"(' not JI"M!4 t11411 lU4 lI~dfiM in Tnbl(' 
16 wh("n 1'A-Ht.Nl :in 11{'(~o!"(lnM(> with th(' StAndardH (~o. 41, 
:MlI.r('h, ]930) of th~ ,Am('riNln In..;titute of El~trical 
Enf;!'in('('l'N llndN' th<.' mtl..'-;jmum mt'ehMieAlIQadjn:."S s~i. 
n('(]. by thill 01.'d('r for t.h(, ~ny construction in\·olved. 

TAB!.E: 15 

Guy I,.,aulaw,. Fla.Jotow,. Voltage 

:..·o .... _l tJ(}ltflllt! 01 Nevilll 
"f'Ufut po,'~t 01 altGCII/H~tlt 

0.7500 volto; 
7~-17.500 volt .. 
Over 17,500 volts 

. 86.9 Protection 

l~,OOO volts 
Double th~'circuit volta.:;:e . 
:)')~OOO volt" 

A lIubst.n.ntial wood zuard (pref(lrab1y painted whitc). or 
metal gunrd, not le-;s than S f~t in ·l~hsha.ll ~ • 
s~Ul'cly attached to each anehort:;'Oy which iJoC exposed 
to traffic. Such ll. guArd will Dot ~ r~uired where tJle 
lJJlchor rod ix 1:; inches or ~('a~r in diameter. has an . 
ovcr.alllength above ~ound of not less than 8 feet, and 
e:-... tend.-. to a hei~ht of not 1~'1 than ~ feet vertiean~ .. a.bove 
~oUlld. 

87. CAlU.ES A:ND MESSE...'iGDS 

87.1 Debition 

The term cllbJ<.' includes rublx-r.in."llln.ted singleconductol'1ol. 
duplex, triplex, pairtd conductors. ,\:hether· single or 
:,:rouped, nnd multiple-eonductorcables. a.nd is defined in 
Rule 20.3. The.' term mes. ... en~er i. .. defined in RUle 21.9. 

81.2 Usc of Messenger 
,\\"here a. eable iJoC of sueh weight tbn.t it would not meet 
the saf('ty factors of Tabl<.' 4 when selt'I'lUpporwd, mUd 
weight shall be supported b~ attn.ehment to n. .. stranded 
mess(,Dger. 

87.3 Ma.terial':J.nd Strength (see Rule 49.1) 

81.4 Clen.mnces 
The clearances for condu('t(ll'K 3.": ·.s~lfiw. in Rule 8404 
shull apply to cabl("S :lIld their mes."engers except where· 
modified her(,ln nnd shall Ix> mensured to the neUX'est 
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vided :rnctal·HheathW cubl<"l or n'lt.'AA(m!:el'H are separated 
from open wirc conductors in thiol ~tion·o£ the pole b~' a. 
vertical dist.ance of not l-es. ... than. 12 iuch(!);. 

On poles which cn,rry no supply conductors (except 
supply ~erviee drop clea.rance uttach.m~nt. ... ) . and which 
support eomrnunic.'\tioncol\<.lucto~ on eros...a.rms, meg. 
seugt:I'l' and cables nwy be attachcJ to Kurfa.ceof pole 
bctwec.n CroS.>;.(U'lllX or 1(');1; than 2 reetbelow tile conduc· 
tOl'S on the lowest cro~s, provided· such .roessengen; 
or cables are placed On one side of ,pole only and an"v 
conductor on the opposite side. of tile pole, less than 36 
inches. verticnl1j- from sueh ro~""er and cable, ~a.ll be 
not lcNo; thml 24 inchcl'I (i£ an e.'(chtUl~e couductor) or 
U\lt 1~>s. ... than 1$ inches (if n. toll conduct¢r) horizontally 
from such Ul.~lien~r or cable (SI...'e API" G. Fi~. $4), 

On poles which carry no supplYe¢nducWrs (e."tcept • 
supply ,.;en-icc drop e1earance attaciunent.-.) anu which 
support communication conduetol"8 on crol-!Sll.l'ms, meso 
l'I~ngers and cables ma~' be attachedd~tly to opposite 
&id~ of pole provided such att:l.ehmcntsare not less 
thrul 2 f~t below th(' lowest level. ofcommUDlcatlOn 
condu<!torl'l supportoo on a crol{.'IlU'Dl and provided that 
the vertical ~paration, ~twecn 1<1lch me.'lS<!llgers or 
cables and open' wire conductors.in the same configura­
tion slw.11 be not lcs.~ than 12 mehe,.,., 

Cn.ble,; or D.1cssengers whcrt! attaChed to the' surface of 
poles which support supplj' conductors, shall be not less 
thllJl 6 led vcrtically below the level of supply con· 
dueto~'S, except that thi. .. minimum cl(,Ar;mceo£ 6 £~t 
may be reduccdto not lcs. .. trum 4 £~t below supply 
con.ductol"f; of 0:;'50 volt" pro\~idcd a g'Uard arm'iJ; placed 
above the mcs,'K.'nger and cable (or self.supportin:; cable) 
in accordance with the provision of Ru1\.' Si.7·B (see 
Rule 20.9·D for ZUn.rd arm definition).' Xo' cable or 
mes.'R'n~r. where attached to 1'Iurln.ce oflluch n pole. 
shall be 1('S.'1 than :2 £cct~low ilic 'lowcstle-\'el ()£ com­
munication conductors on cros&'U'lll.'1 unl~'4 '3, horizontAl 
separation of not l~ .. s than 30 inches' is mAintained 
betw~n the mes.~n~r or cable nnd the communication 
conductors on the opposite slde of pole. 
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D. FRO~r POLES "'. I'··, 

(1) CADL'JI!S OR ,~~~OERS Sl:n'l'Oa'l'ltD O~ C~'4S: 
- 'Ca.bles or lllesscng~~ !\'Upported on ·eros....a:rms shall h~e 

a clearance of not l~ thnn 15, inehes from the center 
line of. polCl' which support IlllpplY-(londuetol:'S. 

Cables or messengers lIUpportoo on crossnrms,shall have a. 
cl~3l'nnee of not les.~ than 9 ineb.esfrom tne eenf;er line of 
poles which support only comm:o..nicntionco~dueto:rs. 

(2) CA.n~ OR MF..SSE~(;ER8 XO'l' S'(;1'POB.Tltl> O:.r CROS.'MR..'\LS: 
Cnhles or, me',senge~ may be tlttached 'directly to the 
lIUl'fnce of polesll.lld theelcAr:lJlCC speci£.ed ,in Table 1, 
Cases 8 and, 9, shall not' be beld to apply ,provided all 
vertieal clearances bet\'\'~n conductors .t\.t'e!ll.8.intained a. .. 
sp('cifloo throughout these rules. 

(3) CoLD."l".ARLD."I.I' .. Q,: See Rul~ 84.4-DS. 

'(4) CAllLES OR MF.8.~~GlmS PAS.~ci'G SUPPLY POLES ~'7> 
'U~ATTAcm'T~o: See 'RUle &t~D-i. , 

E. ABOVE OR BESIDB BUILDINGS. BRlD{;'ES Al-o"'D 
, OTHER STRUCTtJRES: See R'aU! S4.4--E.., 

" F. BETWEEN CABLES A..'\l> )!ESSE..~GERS· 
Cables supported by mes.<;engers are not reqUired to be 
any specified di .. tanee from their supporting mes.'>Cngers . 

.. " 

G~ BE~ES MESSE~GERS 
~o clearance between 'nl($,'len:;:ers is required where'lQ.~n· 
gers of the same,SV'IItem brancb or eros,<l and the clearanee 
~pedfied in Table '2, CaM 1, Column A, doe. not apply in 
sueh In.<ltnnces. .,. .' 

87.5 Fa.stenillgs 

Mes.o;enger fastenings shall meet the safety ,£aetors.of Rule 
44. The fnst('nin~ or Ilttachn1ent~ by' whleli 'ma'lengers 
a.re dead ended RbaU have a strenzth at lea.¢ equal'to that 
of tlte strand to whieh they are attaebed~ 

87.6 Seetion:Wzing of.Messengcrs 
-'Where an ~1:ended mes.~nger 1.<; treaw ax a. guy. the se<:­

tionalizi.n:;: rl'quirement<l fq)eeifled "r::uys' sh.all,be met. 
(S~e Rule 86.) 
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frT.7 Covering or Gua.rcUng 

A. VERTICAJ. A.,\1) LATERAL CABLES 
Sec RW<'II 84.S-C, D nnd E for covering or protection of 
,'ertiwl: and In.~ra.1 cables atta.ehed. to- the surface, of poleq, 
tros.~l.~ or ~ .. tructurts. ' 

B. LOXGITVDIX.t\L AERIAL CABLES OR ){ESSEX­
GERS 

A. gunrd arm, at lea,'.t· 4 feet in length, !iliall be placed. 
direetly above and a.'I nearly parallel ns praetieable to 
loo;:it\\dinal nerinl wbIt'S or . m('!o..~ngers over whieh a 
~d t1l'm is req'llil'~ by th~ provisioll.~ of :aule "87 .4-C3. 
In lieu of the ~L\rd arm n"'llitablewooO. eovenng of the 
length Npi."tified. for g'Unrd s.rm.'i1ll1l.y be p14eed around the 
cable and mes.~nger. 

Double :;:uard lll'XIlS :mall be i.nxta.lled: ,a.bove eables nlld m~ 
sen gel':' wJlich nrc dead endoo on poles 'where thdmltalla- • 
tion of guard arms i., rl!'<l.mred ,by'tl1e provisions of Rule 
87.4-C3. ' 

Xo eommunicationeonduetor,eable: or messenger,:iliall be 
supported. on or a.ttached to' the top' or: side :.1ll'fa.ee of any 
guard arm. except n. .. ~rmittedforservioo drops. and 
their (vertical and laterlll) rUn." by the proviHioM or 
Ruletl 84.6·C and 84.8.132e. ' . . 

C. CROSSIXG TROLI.EY LI~ES ~ See Rule S'i.4-B2. 

87.S Sags 

The SAg!> of cables 'nnd their supportin~ . .mes.<;eni:erS·Shal1 ~ 
such that the m~nget':\ eontonxl. to the 'requirements of 
Rule 49.7·B. .'. 

88. MlSCEI.LANEOtTS EQtTIPMENT 

88.1 Ca.ble 1'erm:inDJ:: or Boxes 
Cable. termjnal.~ or boxt's on poles supporting, (!ommuniea­
tion eonduetot'N may be placed upon anYHu.rf~ of the 
pole provided sueh terminals .. or: box~ where plac:«l, in 
th~ climbing space shilll not' ~~"tend: ;mo~e than's inChes 
from the ~1ll'face 'of pole. and proviRion.'I of RuIe:'S4.7-E 
for climbinJ: "'pace ob,,1;rUctio~ al'emet.·' Thi.'11'1ile i" not 
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intendro to apply to ~uipment place-d within the top 3 
feet of a pole liupporting only commumea.tionconductors 
and no erOlWU"mfl. 

• 89. PRIVATE COMMO'NICATION CIRC'CITS 

89.1 Defulition (see Rule 20.~) 

89.2 Construction and Opention 

Private communication circuit" shall be constructed and 
maintained throu~hout (by suitabll!coo~clina.tion with 
supply circuit .. or by the u.o;e of Arresters, drainage coils, 
insulating trall .. ~!ormel'S, or othe-r sUitable de\ices) 80 8.'J 

to prevent, under normal (neither tran.'1ient nor fault) 
condition.'1, an induced potential in c."{cess of, 400 volts to 
ground or 750 volt" between any two point. .. on the cir. 
cuit. 

Private communication circuit .. or sectiollJol thereof shall 
be constructed tIJlel operated as )finor ClAss C ci.reuit.'l, 
and Nhall beconst"tently so treated with regard to volt­
a~, clearances and strengths of construction except as 
provided in Rule 89.2·.:\ where supported on the same 
cros.sarms w:it~ supply conductor:-;. 

See Rule 78.2 for provi'lions applica.ble to private com. 
muruca.tion eircuit .. supported on troney span 'wirell. 

A. PRIVATE CO):Dn.;SIC':\TIO~ CIRCu'1TS A.,,\J) SUP· 
PLY CIRCUITS O~ THE SAXE CROSS.A.R.\rS (see 
Rule 32.4.C) , 

(1) SUPPLY CO~'1)'C'CTORS Ol" 7500.20,000 VOLTS, SA.'!Z 
OW~"ER.'ilD:P: Where private oommunication'.eonductors 
are supported on the same cro.'iS8l'DlS with/supply con~ 
ductors of. 7!)OO.20,OOO volts, the priva.te, communication 
circuits sh.till have the l .. tren.,.."1:hx and eleara.n.cel' :required 
for Class L circuits of 7~·5000 volts. The- private com· 
muniCAtion conductors shall ~ on opposite end~ of the 
8.l'lll.S from the l.\'UppJ.y conductors and &1all"be separated 
a horlzontaldi.'ltance or not less than, 36 ,inches' from the 
nearest supply conductor. 'Wherc'buckaJ:'lDH arc used in 



eOlln~tion "i.th such cireuit arran"."'tm("nt, the mi:oim.u:m 
vertieru. s(>pAr'lI.tion ~tween related line llJld buelc n.rnlII • 

sha.ll be 4 f.c("t IUld tJw hori7.ontflJ M("pnrlJ.tion ~ween the 
nenr('l;t conduetQn> o!,thc two, ,ciA.'i.IiC$ "of cil'cui~ .. on the 
same lU'Ill !!haIl ~ not leN.'\' than 36 'in,cllt"S plus MY 110n~ w 

7.ontlll space providtXl,byvAen.nt~pin positiollSwhicli::are 
required by dilnbing space ,Wes. 

" .. ',I " ,(: 

(2) SUl'l'L"t CO:""DUQ'rORS OF 7::;0.7500 Vor.n;, SA.'\re, ()w's­

EnS1IIl": Where private communication conductors are 
supporW on thc same cros....al'm.'\ with supp1ye<>ndue. 
tors of 750.7500 volt'!, the privn.~ communieation cir­
cuit'! shall have tJlC strC'n~sand clearances required 
ior CIa ..... L circuit'! of O~i50 volt'!. Thc private commu­
nication conductors shall be on opposite en<hl of the arms 
from the suppJy conductOrs with conductor clearances 
and the SpndJlg betw~ll related line lUld buck ~ in 
conformity with the requir("ments for combination arm 
construction. (Sce Rules 32.~A3, 54.4.C2b,and 54.7-A.) 

(3) ST:.PI'l'..Y CO:""DCCTORS O}O' 0·750 'VOLTS. S~ ,~"'J!:R­
Slm' : Where private coDl.lllUllication conductors are 
I'lUpported on the SlJJlle croSli&"lll.S with. ,.;upply conductors 
of 0.750 volts, the private ,oommunicatioll circuits shall 
have str('n".""tbs and clearll11ces DR, required for. Class C 
conductors except that the clearancel'l from:'llpply eon· 
ducwrR of' the same o'Wncorsblp shall conform to the 
reqti:irem~t.'l for Clw;. .. L' cjr~uit...; of O.75Ovolt.... The 
communication conductors shall preferably be located 
in the O'l:lWr 'Pin })QlIition. ... ' ' 

(4) S'WPLY CO:""D'C'CTORS OF', 0.750 Votlrs, J)~"T 
()w:..~: Supply circuit'! of 0-750' volt.o; and priva.~ 
communication circuit" of difre~nt' oWllt'l'!4hip 'may be 
suppo~ on the same (zOAAarm, provided the two 
classifieation.'l of drcnit'l are in.'italled on oppofute ends 
of the arm' and the ntarest conductQrof the' two ch. .... od. 
fieatioI18 are separnted a hori1.ontal diort.an.ce of not less 
than 36 inches. Semcen direet :from' such a eros.~ 
:lrenot permitted to cro~~ conduetol'M of other clas ... ffi. 
cation S1lppo~ on the same crossarm. 
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(~) CllA. ... oJ:: l.'\" LOCATIO~ Wrrll~RE.'IPEcT TO SmLyCox. 
])t'CTORS: At both cnds of D.D.Y section. of private eom· 
murueation circuits :mpportcd on the. swne, crossarms 
with supply conductors in accordunce with RUles 89.2.Al 
or 89.2-A2, I>uito.blc cquipment Kball be provided to pre· 
vent effectively the tl'a.ru;mi..'i..<Uon, frOm one scctiOI,'l of the 
line to another, of \'oltages exceeding. 400 volts to g1'ound 
or 7:>0 volt." between any two point.. .. of the circuit, 
including voltngcs cau. .. cd under transient or fault con· 
ditiolll'i, by induction from or contact with the supply 
conductors supported on the snme arms with. the private 
communication eonduetoI'S. 

B. PRIV.Al'E COIDfGXICATIOX CIRCti'ITS A...~J) 
S'UPPLY CIRClilTS OX THE S.A...'\!E POLE 

Where private communication circuits are supported on 
the srune pole .. with supply conductors but not on cr0ss­

arm ... which nl"o support l:Iupply eonductol'l>, the clearance 
requirement'! for O.7::iO volt supply conductorH may be 
applied. in lieu of the clearance requirements for Class 
C conductors, to the clearance between the private com· 
munica.tion conductorN and lmpply conductorK of the 
same ownership. 

89.3 Telephone Instruments on Poles or structures 
\Vhere a telephone instrument is attached to the surface 
of a pole or structure at les. .. than 8 feet vertically a.bove 
the ::il'ound (or at any ele\'ation on a grounded metal 
pole or stl."Ucture) and i" connected to a. private communi· 
cation circuit constructed on th~ same pole line with, or 
colinear with, a Class H supply circuit. or is tonneeted 
to a private communiention circuit carried on crossarms 
with supply conductors of 7:10.20,000 volts, t!>llch instru· 
ment shall be enclosed in a suitable box of wood. or 
equivalent in."ulatingo material, which shall be locked to 
pre\'ent a.cces.-; by unauthorized peI'SOIlS.. Where sueh a. 
telephone in,,,trument is so attached, connected, and 
~uclosed. unles. ... isolated from the communiea.tion circuit 
by an adequate in."ulating tra.n.'Iiormer, a. suitably iDsu· 
lated stool or platform, on which a peI'SOn can stand wlrile 
usin~ the in."trument, shall be pro\'ided. 
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89.4 Ca.bles Il.lld Messengers 
89.4 

Where prh'nte commUnication circuits· arc carried :in • 
cAble-! the provl."1ion.'1 of Rule 87 Hhn.U apply, eXcf!'pt that 
su{'h eirettitH lIUly ~ CJll'l'icd in cables on cros.~ which 
su pport supply eonduetorN, under the provi~iori.~ of Rule 
89.2.,A, in which case the requirements of Rule· 57 shall 
apply to ~lleh private eonununication cables. 
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SECTION:. IX 
JOINT POI.rJ:S OR POI.E$ JOIN_TI.V U&ItO 

90.0ENDAL 
1,\,',., 

. The following rules eov~r . eertD.in,-deta.i]" of eon"tl1letion on 
jointly u.'1~d poles (~-Rule 21.4 for d~fu:i.itiol'l o{joint u..:.e 
of poles). These rules are ndditional to those eouWDect in 
other "e~tion. ... nnd the r('(J,uirement. .. of such. other ~tions 
shall be followed in all rc:-.'Pect" except as mod:i:fi~~,herein. 

X 0 n.ttemp~ is. made )n thCJ-;c rules, to,_ d('nl.'~~th th~ .l'~i\'~I?-~ 
rion or' m'iti~tion of inductive interference in eonilnUnien. 
tion lines re:.-ulting from suppliliUei' ~~.. ' , 

, -
91. POLES, TOWERS ANI> S'l'lW.CT'ORES 

91.1 Joillt Use 

J oint1.W! of poles slu>.ll be I:iven colll\iderll.tion by all in~r­
Cl'It .. -d. pnrtiel-lwherc cOlllltruction.or recon.'ItruetioD. is 
im'olved 'and where u. ...... '<l it shR.u be subject to the appro­
pria:te grade of eOrultrnction .8)j. speei£ed in Section IV. 

XQthlng her('m shall be construed. as req~ utilitiel-l to 
w;e poles jointly. or a.II ~rlUlti.Dg' a.uthority ior the Use oi 
any poles without the owner'14 eOIDIcnt .... , 

Eachutility Hhould definitely designate it .. space require­
ment .. on joint polCH, which space shAll not be occupied 
without ~on.o.;ent, by equipment of rulyother utility. 

91.2 Strength 

Poles u..;ed to support eircuits of di1Ierentela.S.~i£cation shall 
have a ~treri.gth determined by u.<iing the, total loading due 
to nll circuits supported by the pole computed aceQrdin~ 
to Section IV. The'_gradeof <:o~iI:U~tionfot8uch<poles 
shall, be thc~h~trequired. for, any: Circuit present or 
CQndition . exi .. tini. - , " ' . ,. ''', 

91.3 Stepping . "..,.... .., 
,. , ........... 

All jointly u.o.;ed poles whleh support supply conductors 
l'lhall be provided with pole l-It~PH if vertical run. .. or risers 
of supply or communieation eonductors are attached to 
the surface of such poles; except that those jointly u.'iCd 
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92.l Vert:ical Clea.ra.nces 

On jointly Wied poles the v~tienl clearn.ne~ 'specUied. in 
Ta.ble 2. Ca.~ 8, Columns D and E; Ca.-.e 9, ColUmru. C, 
D, E, and P; Case 10, ColuniD.,,·C'ilnd D; and Ca.>;c 
11, Column D. are modiut'(]. by the' i'ollov.inirequire­
m('nt.... Th('S(' requircment.,,· are applicable to' the clear­
ances bctw~n communication and' supply' conductors and 
to cleaJollJlces between :mpply' eonduetorso!d.iirerent 
o'\\"D.('l'Rhips. 

A. BETWEEN LOW.VOLTAGE :&.A.CKCO).1)UCTORS 
A).1) OTHER CO)."1)UCTORS .' , 

On jointlv used pol('S, the following minimum ~vertieal 
c1earanc;s shall apply between 0-750 "oltsupply' 'con­
ductors in raek conRtruction and other conductonl (see 
App.G, F~. 9) : 

N,n(!b a~ 

Conductol'l'l 01' eabl~ 1::;" 01' mo~ from ~tt'1' lint' ofPolt'_.4 fN't 
'C~rd~ cllblt'll, m~~ or rack" nttnt'h~ topow-__ C tt'l!'t 
Guarded cablCM, _n~l'II. ol'nlt'b attached t,o.polftl:' ___ 4 ft'l!'t 

U",u-dM, I"GCU ~lotc All circuJbI _____________ • __________ · _________________ C t .... t 

(]fMlrtU/d fVI.ckll bl!101l1 

Cimlitll, of . ().~~OOO, voltA or eommUJI i.e1ltiA:1n , cileui tII_":' __ .4 fl!f!t 

B~BETWEEX C~\BLES .~~~ }mSSEXGERS ~"D 
OTHER' CO).'1)UCTORS 

Where any cable or mesMenger (supply oreommunication) 
is leM than 15 inches from eenter line of 'pole or is 
attached dirtctly toth~ "urfaee- ofjomtly 11....00 poles. the 
following minimum vertical 'eJ~tl.r8.nee.s- '·shall apply 
bttween such ca.ble and other eondueto~ or ea.bles (lICe 
App. G, Fig. 9): 

ealJIl!' or ,"ell~tJfI(1e1'1I n·UOlltl , 

CondnctoJ'll, cablt'll' "r m .. ~nJ:(>1'K 1::; inch(>" or mol't' from 
~~p lb>t' of 1'><>1t' _____ ..;, __ ~_;,..;,_~ ________ 4 ft't't 

'Cnl:UArdNl racial Ilttllt'bt'd to pQl(> _______________________ G !t't't 

t'~~:~~'oi m_lU:trllli'ttDclltod. to::pOre::'~:' !~ 
Guard~ ca.blt'll. m('lOll('~1'K or rnclal.llttnt'ht'd tQ PQlt'II ______ 4 ft't't 

CrI(JIl4rdtJd ea'bkw' 01' mtJutJ"(1t!r6 l~l.otl' 
All UllPrOt~ted IlUpp!y conducto", (Il) __ ..:. ____ .: ____ • .:.~.:._6 !~t 
All J:round~ cllblt'M (c) ________________ . ________ • _____ 4 ff'C'!t • 
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t'npl'OtN!t./Od Mupply eondll('tl')l'10 ot mo"" tbnD 'i::i() v/')Jbt (b).~ r .... t 
~:"p .... tf'(!t .... 1 ~up"l~· mn,lIlNt.11'H ot O",:JO "olbt 01' eom· lIIunlrnt'oD <'il'('uitM (') __________ :. ______________ 4. tHt 

''') :-: .... 1~1I1.· ....... <I·C r .. !" "X""\lt ilotr "!,pli,,"hlf' tl) "uitllhly inllu, 
Jutr.J III t",," I MI"". . 

(b) ThiH iN not iDtf'udl'd to prohibit th .. Iltbtehml'nt ot an 
UIIJ:Wlrdt!<.l eIlbll' or m.-nI:"rG ~t '01' tno16·b(olow NUpPly 
('lrcuiu. ot morl' thuD -::..0 \'oltIC. 

(c) ThiN iN not iD«oudlOd to uppl.y· betw~n ('()tnmunication 
('Ill>l .... or IIH'I'I04.'nl:l'l'H lind otll .. r eo1!ltnunieation eondu('tOl'J. 

c. CO:c.!ti·XICATIOX OPEX W1RE 'CO~"DUCTORS 
Open wire C~ C communication conduetol'li may be 
a~ed by means of hooJ{N, knobs or btMkets to one side 
of poles jointly Ulied with :mpply conductors provided. all 
of the clearances in Rule 92.1-B areapplied,and any 
guard Arm. requir~ i.-; installed above 'the top communi­
cn.tion eonduet<tr in accordance with the provision. .. of Rule 
87.'i-B. Exeeptoo from the provisions of thiS Rule 92.1-C 
is the sin~le eOmDluniclltion circuit treated in ~e, 92.1-D. 

D. CIRCuITS SERVL\;,G SAXE PARTY 
Supply conductors of O·7~O volts and th.e conductors of 

one paired (parallel, duples: or twisted.) or . ()pen-wire 
communication circtrit may be supported.on jointly 'Wled 
poles on private property with a. clearance, of :not, less than 
5 feet betwe-en the conductors of the ·two-·classifications 
and 'without ~d a.rm, provided ~uch· ci:rcuitsll:re u"Cd 
for service t() one (the :;rune) party only and "'here open­
wire communiea.tion conductors are ~. they shall be 
placed on one side of pole only. 

E. COM)~'1CATIO);, SERVICE DROP ATTAClt­
MENTS 

Guard arms are not required above communiMtion service 
drops from cabled lines where l>'Ueh drops.are:inl.'tIllled in 
aeeordanee with the provi.'iiODS of Rule S4.8-B2b. 

F. BETWEE);,' CO:::-"-:OUCTORS, CABLES~ l.!ESSEN­
GERS A.\'1) MISCEL~"EOUS EQUIPMENT 

(1) U1\~"lmOIZE:l) .Q.'D U!':GRO'(D."l)l!:l) EQ~.:.r: Com­
munleation conductors or 0·750 volt supply'conductors, 
which are on erossarm. .. with not less tb.ari. 15-meh clear­
nnce from center line of pole or whiell are" attaehed to 
pole surface ruld provided with :nmrd' an:ri, 8ha.u be not 
les. .. than 40 inches below unenergized and 'ungrounded 



('ases or enclosUl'(,s of apparatu. ... of the other c1M..un­
cation. 

(2) C .. Ull:.E TER.."ItL"'u..,; OR )M.u. BoXIs:S: .0.0. jointly used. 
poles metal communication cable termina.ls, metal boxes 
or similar ~uiprnent which a.re less th:m S inche:,; 
from center line of pole or are attaclloo.. to surface of 
pole shall be placed not !c/oiS than 6 £eet ,'crtiea.lly below 
or 3, feet above the le"elo! the .nNA.rcst 'Unprotected 
supply conductor. . . .' '. 

All parts of sllch metal terminal .. , boxe. .. or similar' equip­
ment which arc S inches or more jrom center line of pole 
shall have vertical clearances irom conductors. not Ie-IS 
than the clearance sJ)('Cined :in Table 2, Col. C, Cal'eS S to 
13 inclu..u.vc. . . 

For clearance bctw(!cn street light. fu.op wires. and cables. 
other condUctors, a.nd metal boxeS see Rules 58.2-B3 and 
92.l-1"5. 

(3) DRIP loops: The lowest point of the drip loop of thc 
terminal or end of Rvcrticar %-un or rUler-of ,supply 
conductors of more than: 750 volts :WIll be nOt less than 
48 inches aool."e the ncarel>1;'communication conductor 
level below the drip loop. 'There tbesupply conductors 
are of more' than 7500· volts; thi .. , clearance shall be not 
less than 60 meheg. 

The lowest point of the drip 1001>' of supply conductors. 
of 750 volt. .. orlesssha.ll benet less tlum'3& inches a.bove 
the nearest communication coud'O.ctot- level' below the 
drip loop except that the drip loop of such supply con­
ductors lll.Il.y be less ,than 36- .inches but not.,le1'i8 than 12 
inche~ above the level of police or' £re a.la.nn conductors 
carried .0.8 speciD.ed. in Rule 92.2. 

(4) 'l'RA.,,\"sl1'OItMlmS OR REG'C'LA.~ons: 'l'rans£ormers·or regu­
lators of supply system. .. l'Ihall nol'IMlly be·loca.ted a.bove 
communication equipment. ,.Where, it:.:ix. ·neces.'iIl.l'Y to 
loCate trllnsformerx or rcgulatOl'S below oommunication 
equipment they shall be placed a.t least 6 ioot vertically 
below and a.ll cnergiieod purt~ 'shau be protected and 
guarded so Do .. to ai!ord the lca..~t possibilitY of contact. 

Where trllDX£ormern or regulators are inJ;ialled on plat­
formx hnving continuous flooring which e..xtendH not les. .. 
than 1 foot horizontally outside of the vertical plane of 



241 

aU trallliformer or regulator lead nnd bus .wires on the 
KIlme pole or lItl'Uetur~. cnbl~ or othcr 'conductors may 
be inxtallcd 41; tl. minmllun v(Iorticru dixttLnee o! 12 ineh~ 
below the- tran:d'ormcr or re:;uLn.tor ea.~~ provided lIuch 
cables or conductol'l! do not extA?nd laterally ,beyond the 

l'ln.tlo~, . . , ,' .. , ~:; ':.,' .. 
(;j) STIOO,;T f ... IGTITL'\"G EQt'IP:.n>:~"T: AU part'! of l'trcct light 

drop wire". l'trcet lamps, I1.nd their lIupportin:;:- n.\.'tUrCH 

(includin~ rod~. brac<.'S and :::'Uy/>i) IIhaU be not lC/>iIi thnn 1 
foot above or 2 f4~t ~lo\\' the lc\,l.'l o{n1cS.'lCni;~rs or COlt· 
ductor:- supported by m\$o;engcrs .. These "ertical clear­
ance requircnlcnt. .. shall not apply to those part" of such 
street li~btin:;:- equipment which ~lrC 2 f~t or, more hori. 
zontally from the vertical plane of mes.'lCngers, C'Onduc­
tors supported by mcsx('ngC'rs. nnd'm~tnroo~~:'::,'::; ,,;. 

AU parts of l'trect light drop wireK. strcoet lamps. and'their 
supporting n.'rtu:res (includin:;:- rod'!, brn.ees and ~ys) 
shnll ~ not les. .. than 1 fO¢t radially from, aU eommunica­
tionconductors not "upported on mes.~ngel'l\. 

92..2 Police :i.nd Fire AlArm' Oircuits 

Police and fire alarm cireuits which are ca.rried on croli.~ 
arms are p('rmitted to occupy a position between supply 
ci.r(luit.'i of 0-750 volt.'i nnd other Class C communication 
circuits provided the police or liTe alarm circuits have a 
vertical clearance of not lCli.'i than 2 feet £rom each of 
such cireuit.o; and the eonductors of such police or nre 
alarm circuits have (I, clea.rance of not les.'i than 25 inehel( 
from center line of pole nnd have a weather·resi .. tant 
covering at least equal to double-braid weatherproofing, 
In lieu of conductors "'ith wenther.re'ii"ta:nt covering, 
non.metallic l'heathed cable roay be used. Where such 
cable i'! suppo~d on n mes.o;enger, the messenger sb.all 
be un~ounded throu:;:-hout its len~ and shn.ll be see· 
tionaJized b:-' melUl."l of insulators pln.ced 6 feet to 9 feet 
from each attachment to cros,'\lI.l"IllR. Where a 4-foot 
neutral space is reserved between supply and communica. 
tion circuit level"l on joint pole", it i'l recommended that 
police and fire alarm C'lrcuit... which nre iImt.a.lled in 
aceordnnce with the fOl'e;::oing provisioM be at a 1e\'('1 at 
the center of !00llch a neutral l'Ipaee. 



PoZr.s J oinlly rh~d 

POlicelUldfirc alarm circuits which are less than 2G inches 
from center line of pol{', or are attached to the Hurfllce of 
pOle, xhaJl have \'crticaJ. clearances from IiUPpJy Con. 
duct.o1'N not Jess tJl1lJ1 tho.1;(> spcdfied throu~hl)ut thix Orde-r 
for .CIll."", C ('012lJnul'liCJItion conductol'N. 

9U V<l'tica.! l1. .... ru...r., Gro1ll2d Wires _ :a:...u_. 
Vertical ru"", ri.e", ",.oand ',res and JUIl'd_. of ""Pply 
lines lilialJ h~ve iI. clearance of .not lelis th8J'l l~ inches 
from sinu1arequipm~t of cOn:UnUnleation lines and from 
"",nar equip", •• , of '.Pply lin", ot ditr • ...", O\VJle1'!<hip. 

1:"('rtical run. .. , rio;ers, grOlllld ll"'ires and hardware shall be 
:so l~ted that th('y do not int.erfere With. the free Use of pole steps. 

93. CI.:ao.rNa SPACE 

ClimbinK"Pllc< shwI be provided on aU jointly ll8ed pol" 
wltie.h ~'Upport eondueto~ llJld the Ptovisions of .Rules 54.7 
<Ind 84.7 .... ~. applieabl. ,. sue.h POI", ClUobing 
"''Pace On jollJ.tly n.'l«l poles shnll be· so eorrelaw. between 
conductor level .. that its ,POsition in relation to the pole is 
not ehan~ed by more tbll11 90 de~ee.;;: in. a.,"ertieal~ce of less t.ha.u S. feoet. 
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lUld tarm should not 00 made'in 8p&n.'1 '.adjaeent to such 
ero~g 'Hpan... if the eros ... ing' Iq)M i~ not dea.dended. 
Splil!~ Or tIl:p" in "pan.'I adjacl!'tlt toa Grade" A" erOKKing 
"pan shall, if prn.c:ticable, be placednenrertothe ~ 
support thDJl the nearest eonduetOr'erossed'ovcr. 'This 
rule is not intendoo to prohibit splicCIi or taps on the free 
endA of conduc1:ol'li which are dend ended a.t the eroHllmg 
"pan. 

Thc prov.wo'W' of thiR rule l<hv.U 'not '8.1'1'1y to' conductor 
foIplie~ whiCh 'are made by My ~eept«l standard'method 
which hzI,s, b~n. proved by te.'l't before thGRailrond Com­
mi'l.'Iion to develop prncticallythc.-"full HtrenJ:th ()! -thc 
conductol" in which the splice loci maae.' " 

:e. S,(;PPLY CO~"DUCTOR SUPPORTS 
In. In.'Italling insulators and conductors ,preeautioDJ' shall be 
taken to ~d againJ.lt the l>Osxibilityof n.:rcs, or len.lul.~ 
current injuring conductors or blll'lling any wood parts 
of the supporti~ structure which would render the eon· 
duetors liable to fall. In ea.~s where two or more circuitM 
are carried on the lWne p¢les and ~el pin.~ with wood 
croH.'IIU'nlloi are u..ced.th~iru;ull\tor:pills ot'o:iiYertnt:cl:reuii. .. : 
if bonded, Kholl be bonded independently of eacb. other in 
conformity with Rule 53.4·A3. The' ,condn~tor u.·'ed for 
bonding Kha.ll have a conductivity, not leKS ,t.hn.n. No. 10 
.Awe copper wire. . 

103.2 Overhea.d. Lightni:ng Prote<:tion Wires 

, Overheoo lightning protection wires or, ee.liles,i£\lSed, !\hall 
conform to the requirements of this. Order, a.'ito gr8.des of 
cOIl."Itruetlon, material, size and strength, for condueton 
of the voJta.:;e of the circuit proteeted. ' ~ Rule 63.2 for 
the requirement.'! for lightlling.protect.lon wites:where ~ 
po~ by towers. 

103.3 Limit::J.tion of SP:ul LengtJls 

The erOo>Wng lipan shall be mnde II.S Mort lI.'1 ix pra.eticnble. 
In no ease shall the length of the crossing l!o'PM- be greater 
than the normal span of the line, and the length of the 
next adjoining spOJl shall be no greater than one and one­
half times the norxnal span. 
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S PIlruc.O'! extraordinary ·l~~"'th, made :c«cg.o;s,r:r bY-lll1IDo'tlal 
conditions of topography.· shaD. be considered as excep­
tions to the above rule. 

103.4 Commum.ctl.tion Wires 

x <> paired wire line eonduetol"H or single :eonduetorsmaller 
tbanthat speeifl.ed in Table 8 .. for }the grade of construc­
tion involved sball ~ used without "upportin~ meHHen:;:en;, 
I'xc<'pt wh(,l't' the drcuibl er~ over are of lexs" than 
750 volb;. For eommu.n.ication service dropl\ crONSmg over 
Nupply· eonductorK see- Rule 32.2·F and, 32.2·G. '. 

103~.5 Crossing or· OoIinen.r. C1oa.ra.nc~· 

Where supply eonduct.()l'N of 75<l.7500 volt .. ~~OSNover, or 
are above and in conflict. or above and eolinear With ·eom­
mumcation conductors within·. 6· feet radially of a pole 
or structure whieh :.'Upport .. the· commUnication conduc­
tors, the vertical clearnnee· ~mea. 'in' Table 2, Ca.'Ie 3, 
Column E and Ca"C 5, Column.·C (48 inches) Nhall be 
increll.~ to not les. .. than G() inches .. 

104. ms:tn.A'l'ORS FOR SUPPLY·COND'O'CTORS 
, , 

Where grounded pin. .. are used, llt eros. .. in~ with ungrounded 
con:<ltructlon being u,-.ed Ilt other parts of the line, 'UP. mom­
lAtors u.'led on'lmch'grounded !oiUpport"ll'hall h4vea ,rating of 
2570 grea.~r thll.ll the fla .. hover voltage' values of 'the line 
in.'iulators ul<led ·on 'un~roun<ied,piml.: ,e:c.eept·wAere ,',the:-;e 
values exceed those specifi«J. in Table 12, Rule 55.3, by 50%. 
A,.",' an al~rnative. the conductorN at 'their point .. of att.a.eh. 
ment, ,,,here 'suspension insulators .';u:e' uo;ed~maibe pro-
teeted by Ill'cmg shield'!. . 

1015. SCREENS AND CRADLES 

The u,..e of screens or cradles for cro&.ing p~teCtion is not 
approved under these ral~ ".: ", ,.):'; _, -:~::~ :. 

· , ~,. 
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SECTION: Xl 

SI,JPPI..Y LINES OR 'COMNtUNrCAT10N' r;.rNES CROSSING .OVER 
RArL,WAVS 

110. GENERAL 

The following rules cover certain. details for the constrUction 
of S1lpplyllir~' orconlinWricnti'on lli:i~' e~'ing dVer raiJ.~ 
ronds, exe1uding e!'Q&'3mgs over . street: :ra.iIwaYs:··: These 
rules are strpplementnl to the :rules :for'1.ill~l;o. genera.l;: nnd 
to construction det.IDJs'o£ "Virions eJJisses' of l.iriei>:wnere 
ruone, whielr:gen('rnl.ruleo; shall'be-iollowed)n 3l.L~ts 
e:tcept where dearJy inApplicable- t¢ r&uroAd. .~s.'iiD.g ·eon­
I'truction or where speemca1Jy modified herein. 

Wherever a. utility wishes to eross railroad: uacl6i with any 
of: it~ mrc.<; at a loe.ntiori othcr thnzr D. public' thotou~h£are, 
or D. railroad wishcs to cros.<; beneaththewes ot any utility' 
at Iroch ll.locll.tioD, the consent of the utility whose facilities 
Are being eros.'l('d mnst be obtn.ined. ' 

., 

111. POLES, TOwns Am) STltUCTU:R.ES:, 

111.1 Loca.tion 

Poles or towers supportin~ cro1<.'Iingo l'ipan.q Ilhali be lo.:a.ted 
ont"idc the l'mlrond' company's right.~~f:way.; wJi~re'V~r 
practicable; shall be loeD.ted 11.1( fur· as practieable, from 
inilD.II1IDable mnterial or structureI' ani "han ~ IJ.~ nearly 
a.'I prn.ctiellble in line ",'ith tJH.' adjoining span on eaeb. 
Nide. The eroSHin~ spun. and the nen a.djoinin~ SPOJlN 
shall be kept free from tr~s which mi~ht f.aJJ. into the 
line. 

In nll cases the clearances from tracks to the nearest sur­
face of: poles, towers or structures shall conform to th08t 
specified in Genera! Order ~o. 26.0. (S~ Appendix E) 

111.2 Height Adjacent to- Crosstag 

The vertical difIerence ot the condul.!tor lewl between th~ 
crossin~ and adjacent J)()les, tower,.; or structures shall, at 
all times. be les.<; than tha.t whieh would produce an nplift 
strain on the pin. insulator or tie. on the poleR, towers or 
structures adjact'nt to the cl'ossin~ span, 1l.ll1eAA due pre­
caution ~ ... taken to prewnt the conductor from h~oming 
detached from the cros,.;arm. 
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113.1-)3 

The (!Qndu(!tor u."<!d for :OOnding. !MalJ.' . .have·4, conductiv­
itv not leSl; than Xo. 10 A WG cop~r.w)re. 

• . ' •• • J 

113.2 Overhead Lightmng Pro~ol!. Wires 
Overh('nd li~htning' pro-wtionwlrt"H ol"eables;ifWled.l'ihaU 
conform to the requjrement~ of ·tbjsOrder·a.~ to :unden 
of con.'1:ruction~ lI'lll.t('riw¥ w.e,n.nd~trc~ •. lor ,.conduc~ 
tors of the volta~e- of th(' circuit proteete<1. see' R.ule 
63.2 for the requirem('nbl for Jj~htnin:.r prOt~ti()r.i :,vires 
where supported by towers. 

113.3 Limitu.tion of Spn.n Length 

The crossmg span. shall be mMe /1...,; S~rt:a.,,~-m praetieable; 
In no C/1.<;e shall the- lenA'f;h of the cros."ing _"pan be ~re8:ter 
than the' normiiI ~lln of'the line. "M.dtheJcil~· ~i the 
next adjoining span shall be no grea~r':thh.n one and 
one·half times the nonnal jo(p8D~' :Spanx- of e:rtra<>rdinary 
length, made nec~ by unu. ... ual cond.i.tion.'1 of.topog. 
raphy. shall be eon."jdel'('d "" exceptiorul to the &hove rule. 

113.4 Com.muniea.tion 

POl" eros,,,ing xpzms, the- size of conductors not :-'llppo~d on 
me:«engers.loIhalJ b(' not les. ... than Xo. 12BWG galvan­
ized steel, or Xo. 10 A WG hard-drawn eopper or copper 
·co~er(>d ."ted, except thut pairt'd wire,of whi<!h ea.eh 
wire ha. .. an ultimate- i'I'trenA'th of not J('s.~thnn 1'iOpo'lllld", 
may b€- used without supporting m(,~'iCn~erin span" 
whlch do not exceed 100 feet in Re1t\"y LOading DL"triet.'! 
or,lGOfect in T ... ight Loadin~ District .... 

113.5 Trolley Conta.ct Wires 

Unlel'i."'; elt'ctric railroud loiV~t('ms are .pL·oteeted: bvinter­
locking pllUltat grude . crossin~ with.' inte~ban or 
other. hea.vy or high speed railw.ay I'lYl'o1:<>ms,. the· trolley 
contact conductors shaH be utthe ~eelevation above 
their own tracks throu:.:hout the eros."liXlg and neA1;,adjoin­
in:: span." an.d. in addition thf.'reto. catenary .. construction 
shall be provided where cro.s..,in~ spans' e.~ceed 100 feet. 

. (See Appendi."C G, Fi~. 62 and 63.) This rule i.; not 
intl'nd(>d to apply where pan1'.a.graph collector or,similar 
device i ... used. . 
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114. INS'01.ATORS 10R S'O'PPL Y OONDp'OTO:U 
Where ~ounded pi.ns are UNed at er!)!ol.'iings with unground~ 

construction being used at other part'!! of the line, the 
i.mmlators u.'ied on such grounded support" g]uill have a. 
rating of 25% greater than th~ fia.~over voltage values 
of the line iMulators u.'iI!d on ungrounded pin.-!, except 
where th~ VlJ.luE'H excc('(]. thONe "ptcmed in Table 12, 
Rule 5;'.3, by 50%. 11.-.. an alternative, the conductors at 
their pointH of 3ttaehment. where su.'Ipen.'Iion in:;.'Ulators 
are ll.'\ed. m.ay be proteeted by arcing ,mields. 

11~. SCREENS AND CRA.DL.ES 

The ~ of I'Cr~M or <:rtJ.dl~ for erosxing protection i .. not 
approved under these rules. 
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jJ[cclcaniclz.l and IAlJdi'1lfj Data 

A..PPDDzx B 
MECHANICAt. AND,'LOADING DATA FOR CONDUCTORS 

, .. 

The tables included in Appeondi't .B contain mechanical data 
for conduct~~ cOlIUnimly' uNe(! in supply and communication 
lines. The nlti1lllJ.ui "'tren~l.LIld other data for copper, steel 
And iron wlrel;'ur(' those contnined in IiJ)ecmcations of:the Amer­
ican. S~jety for Testin~ Materials Or are ultimate':':litren~ 
ba.'led upon such: spcciDeatiOn. ... ' For otht'r ~. n.n<I kind .. of 
conductors tbeuttimn.te xtreD~ths and otht'r data llsecl .. have ~n 
taken from manufacturers' ,"P~ifi(!ati(\ll.'" ,.:, 

The rE'<l.uirem(,Dts ot RUle 4.1 were uxOO to caleulate the 
loaded conductor ('onditions .. · :~ 

TD.ble~Q. " 

17 Cop?cr Wire-~~lid 

18 COPP<'r Wn-~&r~Strandcd and Solid. .. 

19 Copp~ Wire-Dollbi~-BrAid_ W etltherp~oi.i.. 
Strn.nded and' Solid" ,:, ,~ ;: 

:' .', "', : I : ',_ ... l.\ ".: _. , 

20 COPP<'r Wire-Tripl'e-Braid_ W cn. therproo!_ 
Stranded and Solid ,', 

21 

23 

24 

Galvnnized Steel 'arid'tron Wire-l3are--Solld 

Copper-eoV('rc<l Stcel--Strand, Solid a.nd Com­posite 

Alui:n:inuin'''CD.bTe:":SteeI Reinforced-Bare _. 



TABLE 17 
COPPER WIRE-BARE-SOLlO--CHARACTERISTICS AND LOADING 

Ct> ... ~"ri.1iu III e<>.dock><' Lc~.r.~& ptrli..nt f:.<.t tI.ood"cfCl. pwodt , 
Oa •• "",,,1><-, {lt~t.k .. i1 ....... ~lI. ll&tt h~n, <f..tr:C, I Htu), 1,.f,0-4 4"#0<1 

poun,h ,t H-%a.>dal 
Di&~\k', ."'n. H,."""l..t 

VcrtOlIoaJ, .wd..~ aqtar. ;'l'\ \. utiea1 kod. lodn;wJ J!Nu!,.d Jtrs':ta~t 

A,,"O SS3 H.d UNt,., WlIJuctor 011 pu In,i co<!,Iu't'" . tc.. GO Iood 
.tn.,,' lu44n .. ,," oruJ tot·''- u ~J(~.s eoo1~ .. i/.\ 

eooJ""t~ lull .... H IoU ollOt 
--- , 

-------_ ... - ...... ---_ ... 0.165 0.(r2J3S 1,3213 1.OiS 0.0825 0.1100 0.137 0..1900 0.5S2~ 0.76.5 
--_ ... __ ..... -. 9 .HI .01629 1,0'26 832 .0028 .rooo .Jl5 .4632 .b7~O .736 

--------- -------- .131 .01-110 S91 720 ,OSH .0893 .105 .4186 .5670 .723 
-..... -_ ... _-- 10 .128 .01287 S"1O 662 .0'90 .08.5-3 - .009 ..1·101 . 66io .715 

Q --- ........ -- .IUt .QIO'28 001 . 6.32 .0300 .0763 .086 .421G .5572 .600 

---------- -------- .1 J.I .01021 656 52$ .0391 .0100 :086 .4212 .6570 .698 

---------- 12 .101 .oos5o 551 -140 .0327 .0093 .077 A0S3 .5520 .687 
12 -------- .0808 .00513 337 271 .0198 .().)39 .0.)7 .a...~ .5101 .661 

-------_ .. II .080 .00503 330 2Q5 .0101 .0533 .057 .3800 .5100 .tJ60 
- -

• J.liar"'~1l1 .,uti .... u w"n(I.'b, ol ASTll ~I«itlnlioll. B I..)t . 
.. uu,u.,,.,. lII,imol. M~ ol ASTU ~i6rario .. B t")9. pI .. ~, Itt 4ilftw>u tol.tta mini",u", aDd ", .. im""" 
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_TABLE 18 
COPPER WIRE-BARE-STRANDED AND SOLfO-¢HARACTERISTfCS AND l.OADING 

Oi..-'&mn 01 (""""ctor to..!i", P<J Ii""u IXot ol coo.hctor, po<l!>eh 

Com~ot..vt1l l1',ral, kn!~' Wen'Il., U,tI md"" tf..-.ncl H~...., Ioa.nci tf*~ 

Si<e 01 rable 
Jl.nw.) l"YJQ<!t 

(# .. -y.,., D1:\ttr, At.'l;..,"~ ,·.rti.-01 H,N"J(,r&'I·,.l '·.rtioJ f}J"'~""al'''1. 
.ir .,ib ll~m bo,.f, "inof of' [b,. ~t.cl 1<41, "inhlltt.. Jt.-.ultul 
cr.il",O N ..... D: ..... ur. fur" hrJ ND,l><tor r~~~;!otDII 

l: __ J onJuct.,i .. itll l'<' 1'1_ fL U .~~J ta "0\ ct,u' 4rs. ....... 0<>1, H inti 01 it. eo».!\lCt<lr lOll>. 
. Hinclooh. 

500,000 37 0.IUi2 0.813 0.3927 2'1,510 18,126 1.541 0.&120 1.636 2.3601 0.9005 2.528 
350,000 19 .1357 .679 .2749 15,MO 13,021 I.OS1 A 52:J 1.172 l.SIH .8395 1.993 
2-50,000 19 .11-17 .oN : 19tH 11,365 9,366 0.7710 .3827 0.862 1.4397 .7870 l.GiI 

()(XX) 7 .1739 .527 .1662 9,151 7,772 .6533 .3SH .• 712 1.2919 .7635 1.&10 
000 7 .1618 ... 61 .1318 7,300 6,20-1 .5181 .3003 .001 1.1175 .7320 1.331 

00 7 .1379 AH .1015 5,92.; 4,052 .-It09 .2700 .-195 0.9192 .7010 1.208 
0 7 .12'23 .368 .0829 4,7~ 3,953 .3258 .2-'53 .408 .S()5S .6810 1.103 
J 7 .1003 .328 .0657 3,&n 3,151 .2581 .2187 :338 .1733 .6010 1.019 
2 7 .091-1 .292 .0521 3,012 2,517 . rot!) '. J917 .28.'3 .697-1 .GIGO 0.950 
2 3 .1487- .320 .0521· 2.Q13 2,453 .20'29 .2133 .291 .7128 .G600 .971 .. 7 .0772 .232 .0328 .,910 I,OO! .J2b~ .1547 .20J .5SH .6100 .819 .. 3 .1180 .251 .0328 J,Si9 1,60' .1276 .1693 .212 .bOOI . 6270 .865 .. 1 .2()t3 .03278 1,970 I,G'2 .12&1 .13GO .185 .MIl .6020 .82.') 
(I 3 .0035 .201 .0206 1,201 095 .082.5 .1340 .157 .6181 .6005 .793 
6 1 .IG2O .02002 1.2SO 1,016 .0795 .IOSO .131 .4911 .6810 .759 
8 1 .12$5 .OJ297 S2G 667 .0500 .0853 .099 .·HOO .MHO .716 

'. .• J.ru.le.ui.-..lIilDa-lulT';'pJ,. 01 ASTIU",-ejmtioo!l, 1I1~9. " ; . . ' . .' - -
.. FOf o!n~.eoOOu<f<!n, w:\ mi.ill>tUII IoItinu.!e ttt:t-nl4' 01 AST)'! ~i5rr.tioM, .8 2~t. tlllJ ~, tI. t~. di!urnu ~t ..... "":"''>lII ll><! tool olmin;!l)""" -'STU •• ".>tt; for 

fOfid ~ ",.,m""" wtJlnatt atn"l1l.J tI.LQYW tlpttiSnbO,,", 8 t-S9, p!.a~' "\ht 4""'~"'. ttt .. , .. Ill;.""." ... d _."" • .,. 

:.> 
~ 
OJ 

~ 
'" ~ 
~ 
~ ;:;. 
~ 

~ 
~ 

~ 
~ ;-
~ 

~ 
f:) ..... 
~ 

t~ g 



TABLE 19 
COPPER WIRE-STRANDED AND SOUD-DOUBLE BRAID WEATHERPROOF-CHARACTERISTICS AND LOADING 

nyMtrr~ia of f'orrfIYe,.:.(' Loo.S"" pu Ii"".""", 0( e~l«<tot, pw!>U 
'. .. I" ...... --

C<t~·,n(o.t .:tt • rl!;.".t. kn.'i.!. ,(,.~. 'Li,t"o~~ir., £<otrid JL'~"" ~il, • .t!iA ... i" ' . ~.,..~>. , oa""tu _. ro"o.J. -.----r--~--~----. --------~-.--S.u olutt. . . 

~~~~ ~ -
,..it\ ,~c&"'1too' --.- '---,' -- . : ! : 11l''-'YA>lallc,~~ 

t.Jnnn'. ~ttl~'~ . l·rrt~.Il1.a,J. H.~.s.;(..f ... hal ~'" ~ \~rrt~~IrJ~f ~iad t.f'I~. '"' 
<>< .... .-0; Sur.>· .!:it, bet .... ·f. ~ .,<inc; Hall Y~r.".", ~o:;.3"</or ... L~ ~r~ lli!. R ',4=' ""'1-Jd. .. ~j!\'1 f'" oq. rt..'!~ I !lr..It •• l 

'-"f ".e"". 4<>.--' .a.-Jdrn." 001, ., ..... _ o. hoi h ""'\ <{"'. ~.;,o.hdOf T,th loot 
,. tun~O<""'. H ineb of lee \ 

-.-- --------------~ ------ ----._------
l,())),OCO Gl 0.1250 1.430 .7851 45,030 37,210 3.456 0.95-31 3.ss.; ·1.6.)61 1.2150 ·1.812 
750,000 Gl .1100 1.195 . 5800 31,000 28,272 2.635 . .7961 2.153 3.6Sro 1.0076 3.Sf9 
500,000 37 .IlG2 LOSI .3927 ?l,'";10 18,720 1.705 .7207 1.006 2.74S1 1.010'> 2.9".33 
350,000 J!) .13S7 0.S07 .27-19 1~,6~ 13,021 1.2tS· .5780 1:375 2.0030 0.9335 2.290 
2.)(),OOO 19 .11-17 .710 .191,31 11,365 9,3G6 0.0070 ..1931 1.032 1.6ioo .S7oo 1.890 

OOC(J 7 .1139 .6S5 .1G62 0,151 7,112 .7450 .4567 0.S1-I 1.4818 .S·125 1.701 
. ,000 .7 .1518 .610 .131S 7,3GO O,20! 'I. rolO ..1267 ; ,.7..10 1.3J2S .S2OO 1.51S 

';00 ·1 .1379 .600 .1015 ;5,925 14,052 I.-fS20 .3731 J .610 1.1111 .7800 1.352 
I, 0 1 ;'.lnS II .516 1.0829 4,7.s3 :3,953 ! .3SS0 ).3610 i .632 l.03S1 ".1730 1.291 

1 7 .1093 ..lIS .It'''17 3,S02 3,151 .3030 .2')67 ..121 0.S906 .7n5 1.147 
2 7 .WB 0415 .0.)21 3.0J~ 2,517 .2100 . 27tH .370 .Sl-l9 .7075 1.079 
-I 7 .07i2 .3U .0.323 1,910 1.001 .1550 .2"293 .277 .6798 .612Q 0.956 .. I .337 .03278 1,070 1,612 '.1535 .2"2-t7 .'272 -.6739 . 66S5 .919 
6 I .290 .0'200 1,2SQ 1.016 .1030 .219 .5912 .6150 .877 
S 1 .210 .OJ297 S'1I3 667 .06S0 .16-10 .17S .5319 .6230 .819 

,~ 
CO) 

Q 

~ 

~ ... 
~ 
~ 
:::> 
~. 
~ 

"'" ... 
::; 
~ 

~ 
~ 
q.. ;. 
'Q 

t:1 
Q .-
~ 

.19331 
. , -. > 

'Wi1>imtlll ..r!ima~ .!u""ts of ASnf ;V""5<.tioo. .. B 09. "l;J 
.. For ttnwl C<X)o"~" ~ ..m!"'UIII ";~t. F'''''(\Ot of Aill\l 51"":&.r"..,, .. fJ ,~ t>l\!S!-. t{ W dJfr(tt£~ bet.,,~ IrIdP-4U,).:>d Wi{ d ",loZmuQ .u.". ... 1_; r.. '51 

~ •• r><f'ld<n, .a.:m;", ..tturu.\.fOtnQ(lts <»lASTU ~;!ntio",- ~ 2· 9, plO1!I oUt. d'~mr.u bthcn ...,ni",""; aD..! .nSlim.ta. ..... 
••• J.ru-lI,O\i.t.Hif Itatt'K'h"' obtaifll!4 eomm.--r~i.tf,. J. V f.: 1'}~ J :--; \AI 



TABLE 20 ? 
COPPER WIRE-STRANDED AND SOLID-TRIPLE BRAID WEATHERPROOF-CHARACTERISTICS AND LOADING ~ 

- - -
{'l.a.n<1<r~ cl C01>j,lClor 

('".(j;Q~...:.cv-Ql.~e"I 
.u-..",is) 

SUe '1.C1~. [Jia""t.·r At .•• i!t.o.l or W\I" l ... ·;111 

:,,\~~ , r:~~f. 
c;lnr1!lf. 

" IY ... Iq'lir. incl, 
I: ~'o.. 

j. 1C'~~. i ~ .' 
--~ ; 1 '- ~ --
1.0)).0)), 61 '0.1280 ~ '1.656 0 7851 

760,OCYJ 01 "·;·1109 ~ 1.380 '~6s90' 
500.000 37 ... IHi2 ' 1. 250 '.3927 i 
3.SO,O()J J!) .1357 ';1'.(0) .2149 
2.50,(X)() 19 .ltt7 0.850 .HIGI 

0000 7 .1~39 .SQ.j .IGG2 
000 7 .1518 .710 .1318 
00 7 .13i9 • GOO .1015 

0 1 .Ins .610 .0829 
1 7 .1003 .6O'J .0057 
2 7 .0071 .1SS .(),)21 .. 1 .0772 .300 .0328 .. 1 l"\ .f ~"! \ "". <'J:~~ , .. ~~. 
6 -f .0: 
8 1 .2!H .0)207 

-
Lo.<fin, J'U Ii"". r r",.( cl eooJoct, .... "' •• <!S 

t1';IlUt. k",ac ott<r.ifll, 
""",,4 

l;,;tl ""'din, If""r'.,l H'nllaa<fi,,, ~'~1rid 

. ,:...., .... , IE<,O."., 'H .. :"~t.lio<>!. 
\'erfCllb.~I..u,.hll tt.., H.,.J ).r~",. ~o ... luclor .~ clilbo. P ...... .!I'.ul 
o,.IL><1~ .. ;, 1l<1,q,fl.n P'~ ... Iu'1 

4ft.'- ~4.~U"1 ;; ,f>~J. :~~;o Io~ H il>ch 01"'" r>lld""k.t .'t}, 
\",,4 

, , H,iDclI<~ ice 

45,030 37;210 3,761 lMM 3.8.36 5.Ql,46 (3280 5. tsS 
31,000 28,212 f~8Z.2 2,!iGS 3.9910 CHlOO ,1.1/1., 
~},5IO J8.72G . Mil ;:m: 2.OG9 2.OS:?'2 1,J2.50 3.iS7 
15,.,)00 13,021 .315 I 1.501 2:1111 COOOO !tAS.~ 
ll,3G5 9,366 0.9860 .51367 1.136 1.82U 0.9250 2.015 
9,J51 7,77?- .SOOO .5367 0.9()'3 1.6114 .00'15 1.817 
7,3G6 6,201 .6530 ..1731 .S07 1.4051 .SS50 1.61.) 
5,92.; 4,952 .52'20 .1400 .683 1.2133 .8.300 1.-105 
·.,7b3 3,053 .42(0 ,4007 .588 1.11-42 .SQ5() 1.375 
3,802 3,151 .3280 .3301 ..172 0.9551 .7515 1.217 
3,012 2,517 .2700 .32.:"'1 .423 .8313 .7410 1.156 
1,010 .,001 .1100 .2(j(1() .311 .7:.M' .OJW 1.00.3 
.,070 ,I,tl12 <t\®5. i.::~ " .3Q7. " ,11,&); .".(;935 0.9'38 
1.'2S0 . t,0'16 .1136 '.2.58 .6103 .6735 .920 

826 ','i 667; :;i.07GO .1900 .210 .MJ91 .OliO .Sti2 

1;1:1 

~ 
" g" 

~ g. 
~ 
g 
~ 

~ 
~ ;, 
~ 

~ 

• ).!"",imulII wtiJrU/,f oIrrnctM 01" .'SUI lV.i6titio"", B 1-39 • 
.. FOI atrud.:-d e.,.,Juct.n, W1. DUDlmum i.I("'lSW "", •• rtb 01" .HIM t\x,i&.tiou.., B 2-~g. tJaI" d It, 6i~ctroce btheoa In",' .. ·,,,, .... 1 W1 or .,i.i .. ulII .t.SH( ,,!uu; fot rl:.f I~ 

fOD<Juck>n, tninimum ~(""'I< 1I«'Cl1.I.r ASTU ~«i~!io<c, B '-S'. ~ ... !(.r tk GJ!~<o<. bri .. I'u .. i"h:o~ ... ~ .... illlul1l. ~ 
t .. Ate/.,. 0<It.<\d~ di.zrA<r otu1tl<'1 ~J<i&lI,. H 



TABLE 21 
GALVANIZED STEEL ANI? IRON WIRE-BARE -SOLID-CHARACTERISTICS AND LOADING 

~iuolc~;'" Lot.!IO, f<r Ii",., root« cooJU<tr~. NU~'!o . 
nlima'", tco.il. JIr .. ~. U,M ~,f:n. d"wict JL'&Tllot.ctn, d"..vd 

J'OU""'" 

'.m ... ""t"~"" ... lH ..-'''''''lal'-J,l Siu oI.!rt. ty,s;::\!tr. .tr,"l;,.",(UU' 
89.0 

RNulbn\ \·U\iesllo.\/"inJ otl Ibo. RmhGt' US 88 Stut Dd ylt>J rl. n., 
,., uclot r"'J' ~' r .. '>s. ""~ 

, ... he!", ... t ""'1<1, (t. 00 loa 1 
,rs·it ,n.~. Ind. onI, toD uctor H helt of Ic. ;eOoJuctOi .. kl " , 

Hlc.:ltoflct 
------

oj 0.233 0.0115 2.028 \ 2,270 2,433 .15300.1587 0.2'20 0.6119 O.(H~ 
O'r

O 
6 .203 '.032·1 1,475 , l,~ 1,710, .iJ20 .13S3 .176 .6191 .Cm5 .H s ; .165 .0214 ' 976 , 1,000 ' JJHO, .Q710 • HOI,), .133 .4875 ·t25 .60 
() , , .148 ~0172 ' 785 &SO ' 9,J2 .0000 .OOS67 .1I6 .4629 . 740 '.737 

10 .131 .0141 615 720 'lU .0100 .0893,1 .102 .4132 .M70 .720 
11 .120 .0113 515 575 618 .0390 .OSOOO .OS9 .4215 .5000 .703 
12 .100 .0093 425 475 510 .0320 .07267 .079 .4107 .5515 .690 

,14 .083 .~l 247 27S 297 .0100 .05533 .058 .3315 .MIS .G62 . 
- -- ._- - ---------- - - -- - - -------

• All l!fulIlI.14 "'",,1e J1l<~u UI fro,. -'STU s.-«i6cot;"Q ., J I !-St, 

-. i! \" l..= ; 'l. ~ .j ; _ ".~ ! t ' ~ ~ \_~ 

t; !,- i: J ); 
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0) 
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COPPER COYE •• D STEEL-ST •• NO. SouO ,NO COMPOSITE~H'RMTE.'STleS AN· LO,O'NG .t; =~c=~"~"~"~~.-o,='o~~".~~""= ~~~_",,::;;:;,~~C~~~:=;"C'~~="==--='" "'"'" . .." ' •• 0, '" 

. ----~-------.~._ ... "" w"'" •• ~o """",,~, ",." \ ",,,,..... ...~~ 
$(n.<><ll 

N=inl \ \ .\daoJ 
di~""'.n· -=E-- 8 .. ""d .. , \<><:\ 10<\ 

s~ . .ffo 
--------,---
1/2 \ 7 7/16 7 
3}8· 7 
fJj16 7 

3 
3 
3 
3 
1 
1 
1 
1 
1 
3 
3 

6 
7 
S 

10 
(j 

S 
9 

10 
6 
S 
9 

10 
12 ,. 
.* 

0.-100 
.-t33 
.3$5 
,306 
• 3\9 
.271 
.2l1 
.no 
.162\) 
.1285 
.11H 
.1019 
.OSOS 
.366 
.290 
.230 

.-

A.usof -------- ~-~ ..... w, ... " ... , '." ,,,,,, ", ... ",,.,,\ ,..... i'-"""" .,,'{.' , ____ ~,---,~ ,.L ................ , .. ', ;:-::.':'~ ... d.'" '" .r • , ..-."'.:1"'.. ,'" ..• """ • ," ..... ". '.,~ ... 
('40\. CO;"\. CO.;!. ".,1, ""to< H ""\ <lle< )i K\ of'" k4. . 

------------ ----- ------ -,,--'---~- -'--- --"",- ---
0, 1113 15.330 16.890 2O.'ro 0,51 W 0,32<0 0, (OS 1.128 I 0.113

0 
.. 35 

.lU5 12,670 13,910 lG,890 .-lost .?S37 .OCO 0.9885 .716b 1.2"2 

.OOOS 10,·HiO 11,440 13,890 .32:1') :l.Y,i7 .413 .hH2 .roz:.5 l.n 

.O~71 7,121 7,7$ 9,190 .2'i).17 ,N10 .'2SS .7019 .(,.')30 0.96 

.001S 6,'2Ql 6,8.'35 8,281 .'1'203 .1321 .3·20 .11S2 ,67·15 1.00 

.03S9 -1,'232 ·1,629 &,621 • 135.') .18\1 . .Zll .fiH6 .~1s5 O.S~ 

.0303 3,-tSS 3,802 4,!)65 ~ 1009 • \()17 . .ltlS .51\\ .(;235 .81 

.0'2t5 2,ff;'2 3.UO 3,72"2 .08713 .lHi1 .lil .5:HS .6100 .8' 

.0--106 2,43.3 2,6S0 3,'217 .07285 .1OSO .130 ASH .~~10 .7. 

.0130 1,00) 1,815 2,'20 1 .01531 .(tYjj1 .001 .4300 .5&12 .7 

.0103 1,3GS 1,491 
.03633 .076'11 . os, .4\S3 .~72 .(i 

.OOStu 1,130 1,231 
.0'2881 .00791 .on .-t031 .~10 .ll 

1 .00513 711 soo .01812 .003SS .057 .37\)'2 .MOI .( 

.06S0 
5,816 .256S .2-HO .~\ .7%3 .ts30 1.( 

.(}l2S 
3,938 .1615 .193.3 .2.')2 .M?1 .M~ OJ 

.020 
2,585 .1016 .15-.13 .1St .~ :6100 , 

, 
.' 

"_" 
~. 

3 .. * 
Nons -11<101 mw-\.d .il\ cl.,.i>U ort eotD~t.t ~A>~'><W1 oil to~ .,<tr..,lllk

d 
t.nd t bra dn"· V>W~I ~ ira. 

('<>W<' w<>1uct.r.t.~nlr~t.:'="''''' ,,~O ••• ~ So., ,,"'0, .if "" 1'<<>.' .",,0.' 
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TABLE 23 t~ 

~ 
ALUMINUM CABLE STEEL REINFORCEO-BARE-CHAAACTERISTICS AND LOADING 

-----:::==--:::....~~~~~=~--:::::-~-- ............ 

{'t.a:xlcri,t><. cl ("~nJ:;cl." ~r. ... p.di ..... 1lh:Aclcono!,,,,I.~.I'O' •• ,!J ,! ,I. 

('''Ivr ' ;JllJ. " --------
A.(, $R. ~·l"jn·fl.1 ,l '''!la/... I J I 

."'U,- tvti:!actJ!its ' [i.atntld. ka,oqu" """~ '·,,1 .. 01 R .. ~.,l&l!",,!, Vffinl II ..... ,.,:.! 

... \"0 I:l~'.(" ~!lil- . . t<",,-A· tJ<WuctA f" ... l.fL!>A ~",I "",:>dJC!"""\ r~~ f~ 

,f.,kid 

"""\ ftc. 
,s 
i~ 
'c 

R,...~l(."l 
"",1 , 

.".. ..... 
'" .... 
~ 

X ·ru!. ... ( l' -' Ll£1itloa·1i", d1~\ . I It"l'} t.,.,.Iinj 

<" g"U '''". ell' • ' . fn<bt. Ir".\ rtrt""~ h.!, I.W <.l .11.... Rr,ul'sn, lMeI, I- "loIf 

.''1\0 b'l- Str<l o<>!' -jutl<o' I "ioc\";"" c,,!';ct,. , _ , ' .C~ . "",-, P"'.cl ... 
.. __ -- --.,.---- - --f------ ----1------.-- - --.-.----l---~ ----~--~ ., ~ 

2.495 
2.313 
2.2(1.} 

:$ 
~. 
<:l 
"... 795,000 5OO,OOJ 30 H) ,1.1-10 0.76GS 38,100 l.ZH 0.7(()(} , 1.41() 2.2~3S 1.07 

795,000 500,000 26 7 "l.IOS . 71(;1 31,200. L093 .73S7 , 1.319 2.0928 I.O-j 
795,000 500,000 51 7 1.003 .705.3 28,500 1.00};J .7'lS7 1.2.3(; 2.013,) ,LOI 
397,50) 250,000 30 7 ,0.800 .3S.50 IO,9S0 0.6200 '.5371 .S21 1,4327 0.00 
397,500 250,000 2tJ 7 .78.3·.3G30 16,100 .5161.52"20 ' ,750 1.3112 I .S~ 
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, TABtE'24/-
M&CMANICA~ CHARACTERISTICS; OF GAL.VANIZEO 

STEEL. STRANO -
'CltDW ~1\ItI>aUI. ~ 

~. WoichlllifLOOO 
_ iDol> {~ ill poIIll<!a 

-
(DOIIIiUI) (.~) Ca_ ~ 

. Bl&h EmohL<h 
~ ~ ~ 

~/8 813 11,600 19,100 29,000 42,400 

9/16 671 9,600 IS,7oo 24,500 3.5,000 

1/2 !l17 '7,400 lZ,l00:. '18,800 _ 26,900 

7/16 399 5,700 9,350 ' 14,500 20,800 

3/S 273 4,250 6,950 10,800' 15,400 

5/16 205 3,200 5,350 8,000 11,200 

9/32 164 2,SiO •• 250

1 

6,400- 8,950 

1/4 121 1,900 3,150 4,750 6,650 

3/16 I i3 1,150 1,900 2,850 3,990 
", 
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APPENI>IX C 
CONDUCTOR SAGS 

(3.) B.o.sis of Sag Curves fer Supply Conductors 

Data arc presented in Appendi-c C in the form of c:tll"Ves in . 
Cha.r1;g numbers 1 to 9 iDclu.o;ive, showing conductor R8.gS which 
produce terudon...; that do not exceed either 3{i% of Ultimate 
strength of the conductor at GO°F Illld no wind, or 50% of 'alti. 
mate strength (Naiety fnctor of 2) of the ~onduetor, under the 
ma..-cimum loadin~ conditions s~iti.ed for Light or Heavy Load· 
in,..~ 'jn Rule 43. Thel>e sags are con. ... ider~ particularly ap. 

. pliClwle to the stringing of new wire (i.e. they should be eon· 
l:Iidcred initial sa::s for conductors which have not hetn pre­
St;r.~",o;M) and are not recommended in the case of UStd or so­
caned prestreN...;eO, wire . 

. Tbe curve~ of the sng chnrt,.; were drawn from computations 
made under the following condition. ... : 

1. Sng curves in the Light Londin:: cbll.1"1:s arc based on 
35% of conductor ultimate ten...;ion.~ at GO°F and no wind. 

2. Sa.g curves in the Hea'\'Y Loading chart'! show sa~ which 
will obtain at 60°F a.nd no wind. in conductors which 
are so strung thnt under nea'\'Y loading condition.q the • 
conductor tension will be one.hnl! of the ultimate ten.~ion. 

3. Th(' SIl~ curves fo~ weatherproof wire are for condu~tors 
nn\ojng a triple.brrud·wenthprproof covering. 

4. Conductor dimensions. weights and loadings wcre taken 
from tlle tables in Appendix B. 

5. :Modulu!o: of Ela.<lticity-lbs. per sq. in. 
Copper ____________________ 17,000,000 
S~I!I nnd iron. solid _________ 29.000.000 
Steel. stranded _____________ 21.000.000 
Coppcr-co'\"cred steel. solid ____ 24.000.000 
Copper-covcred steel. strnnded_23,OOO,OOO 

G. CodEcicnt of Linear ThcrDlnl E:.q)tm.<;ion-pel' deln'et F. Copper ______________________ .0000094 
Steel llnd iron ________________ .OOO0065 
Copper-covered stcd __________ .0000072 

(b) CommuniC:l,tlon Conductor Sa.gs 
The ~ety facton! of Rule 44 nnd the ~onductor RizeR of 

Rule 49.4 nre the minimum requirements npplieable to com· 
munication conductoZ'N. Conductors having ~gs not leN.'l than 
those specified in Table 25 will mett the minimum re<r:uirements 
of these rules for Grade ,. F" eon.'ltruetion. The sag 
ziven in Tablc 25 arc grcatcr thnn are required by the IIlll" ummn 
requirl'Incnt'l, but are considered to ~ in accordance with good 
practice. 
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(0) 8a.ga foX't1nequaJ. SptUUJ,.Lovel Supports a.ndNormal 
Oonditions 

Wb(~n aCl'O.'o).-i:ing span and it .. adjoil:Wi.g spa.ns are of different 
len:;!'thM it i .. not pos. .. ible to !'it~ the conductont soa.~ to m.ake 

• both the normal tension and the loaded teMion bnlance in the 
!'ieveral span.... This condition should be met by sel~ting a sag 
for the lon~est span not Ies. .. than that sbown in the accompany· 
ing cul"\'('s, paA't"S 271 to 276, inclu. .. ive, 

The :;;a:zs for the other spans should then be determined at-! 
folloWN: For each span multiply the sag .£or the longe!¢ .Kpan 
by the S<J.uare of the ratio of the length of. the span under con­
[oIideration to that of the lon:;:,(,st l'ipan, The total normal telll'ion 
in en.ch of the spans will then blllrulce and tbc.tot/ll tension UDder 
10ll.dcd· conditiollN will be :dig-h.tly less in the !iliort spans than in 
the 10ngl"St span, 

Example 

..\.'\Numc-A cro!\' .. in~ span len~ of 250 feet-Heavy L0ad.­
ing Di'ltrict. 

Adjoining spans of 300 feet and 200 feet, respec-
tively. . 

Conductors Xo. O. AWG· COpper,. medium·hArd­
drawn. stranded, bare. 

Sar;tfrom ew:ve on p~e 274, fora. 300·foot span 
is 5.30 feet. 

)rl).kin~ the ~'"'S in the. other .:>pans .. prol'Onional to. the 
squares of their length, the I'A~ in the 250-footA!'an will~; 

(250) 3 .. ')0 3 ' 
(300)- x oJ.u - .6t\ ft'et 

The sag' in the iOO-foot span will bt, . 
(200)2 . ~ 30 ., 
(300P x <.l. - ... 36 feet 

Sag Oorrectionfor Tempera.~ 

The CUI'\'('Ioi, on pas:e zj7. cover the correction of sags for 
stringing temperatures other than that for 'Which the sag 
curves were cnleula.ted. .Th~~ fi::;ures cover. the normal range 
of st~~ condition. 'I for telnperatureH at time of h'1:rin!;:­
ing, varyinz b<~twet'n O°F and 130°F. and for span. .. of from 100 
feet to l000f~t. inclu.'1ivc.· in 100·foot steps, 'With the exception 
that the 150·foot RPan 'has also betn included. They represent 
n.v .. 'r"~ .... "alnes for each d~ee F. difference between actual 
stJ"ltntl"ll'!{I' temperature and the temperature for which the '<.mrv~ 

that is GO°F. The eorrtction...; for wmperatures 
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~('ntcr thAn' GOoP 111'QtO 1)(' .nd d\.xJ. , to th~ nor;mru:N.t~ w.hile the 
correction.", for tcmp~rll.turl'l\ l~" than GO°F n:ro :to, be.l4tlbtl:'!l.C~ • 
The corr~tion for a givt.'n dift'crcnce of wmpcraturc from tho 
bll..'~e value i<; considered the s..'lJll.e whether the stringing tempera-
tureis greater or l~<;s thnn the bi\.<I.C value. ' , 

The use of these corrcctlou,,, mn~' be illu.'ltl'1l.tM by A,<s.mming • 
a specific case: ' 

EXL'\lnplc 

.A.'i."lUIllc-A spano! 300 feet-Hea,vy Loading Di ... trict.. 
Conductol:"S Xo.O • .A WG copper, l:lt'dium.hard. 

drn'wn. stranded, blU'e. ' 
Stringing tem~rature 80°1''. 
~!inimum normal ~. pa~ 274'. iN 5.30 f~t. ' 
Differcnc(' between strin~s::' tempern~ and 

normal temperature i. ... 20oP. 

, The ratio for sa~ ilivided by span i." 0.0177. From the 
eu!"w on pn.:;:oe 277, the correetion per de:;ree F for thi., ratio 
for n span of 300 feet ilj 0.024 f<."Ct. 

The total correctfon for 20 Q F dif!.\~reMe i~, 
20 x 0.024-0.48 feet 

Then the eOl'rceted sa:;:, is 5.30+0.48 equal", 5.78 :f~t. 
If some other span than thONC co"erN by specific curves i" 

ulled the correction may be obtain~ by interpolation between 
curves. 

(0) Sll.gS tor Supports a.t Di1retentElc-vatiollS, . 

Th~ IOU:;: CUl"\'cs bl\\'e been ba"!oo on,',the support" bein~ at 
the ~me t'!cvation. Th(' ('ur.'c on j')l\~ 27S M\'e~ the correction 
of tht' M.~ to care for the difference of clcyation of supportJe. 

The use of this correction ma~' ~'t be'illw.trated by takinr; 
a concrete case: , ~, 

E:tample 

~\."sume-,A SplUl of 300 i'~~H~a\'Y~~Di."triet.,·.· 

A dift'~rel)ce in lewl of fo.'UPportl' of 5 teet." , 
Conducton! :\0. 0, AW<; cop~r, medium-hard. 

drawn. stranded, bate. ' 
Th€' (:Ul'\'t" page 27.t. requires a I'U~ of 5.S?: f~ 

The ra.tio of difference in level of xU:PPOrt.~ di"ided by the 
&"i.Z ix :>,0 divicioo by .3.30 wb..ich equals 0.94 a:td iM 'the ra.tio 
marked hiS on curve. page 278. The multiplier C tor ,thiKra.t.io 
i .. 0.58. Therefore the sag below the lower point of support .h>, 

0.58 x 5.30-3.07 feet 
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If th~ SIlIt u. . to be mensured from the hightr suppo:r:t. the 
• ~ below the lower supp<>rt may ~. obta.in~ oM a.bove and· the 

ditteren<!e in· elevation of I'Illpports a.ddedth~reto, whleh,/riveH 
the ~g below the hig,herNupport a.'! 3,07+5.00 which equaJ:.i,8.0'i 
feet. The dUIerence of levelK may ~ !11leh that the resulta.nt 
pull is upward a.t the lower support; that iN, th~ low~t point. :in 
the ~pan i~ at the sUPIXlrt. To cover thi .. eondition. and alxo ~ 
an Alterna.tive method of. I{Qlvin~ cu."t's like that jIDlt conxidered. 
u.se may ~ made of the- following approx.imate rule which .iIl 
sufficiently accurate for all ordinary xituation. ... -·· Th~ app8.l'tnt 
;.Illg', or the vertieal distance ~twe(,'n. a strni~ht line joining sup. 
port:..; and the tangent to the span. parallel thereto. eq,un,l.; the Nag 
for a normal I'pn.n of tllC same leXl~.'· .' , 

(t) ~tion of AmO'tDlt or Sa.g for Va.riO'tl! Pomb 'm a. 
Spa.n 

The sag curVes on pages 271 to ZiG, inclusive, z.mow for wires 
of different sizes and materirus the value or the center sag .at 
which these \vires Nhou1d be I>trung under normal eonditions to 
hAve the as.'>Ul!led facto!'s of safety under the desigD1l.Wl. load 
conditioDl'I. At times it L'; de.-;iruble to know, not only the 
amount of Sll~ at the'~n~r of the span, but a.lso the' amount of 
I'tl.g a.t :.orne other point in the NplUl. 

This i.x neceAAarY, for e;'W.Inple. in. ¢bttUningthe clearance 
o'Ver othel:' wires where the point of cr()SSin~ ~tw~n the cross­
in;:: I'pM aDd the ,nres croSi'w, ~C1ll'S, not at the .center of the 
cros,.;ing l{j?IlIl. but at some other point. . 

On page ::!iCl a curVe i .... ~ven by mean." of. which. ~h'en tht.' 
nmountof center ~. tJle amonnt of tht.' M./lg nttl'll'Y' .other point 
in the Hpan ean l){' deot~rmjn('(l. Thjl( cnrve gives the value of 
the ~ I1t all point.'! on the euumu.ry curve e:-..-pres!ied. in percent 
t)f. tJJ(' center NU~. The ~ of tJ1i~ curve is NlOWll by the follow­
ing e~ple: 

E:tnmple 
.<\.s.'mme-A span of 300 f'eet-Hea'l.'Y Loading -Dilitrict. 

A center sa~, determined from the sag curves. of 
!),30 feet. .: 

The creMin:; span cros,"¢/i oyerll. Clas,!; C line, on 
which the top wire at the point of thi<l Cr{IMlng 
hll.'> an elevation of 2:; feet. ,. 

This point oi ero,'.;."in~ to be 10!:i lett from, the 
nelU'e~t support of the eroAAin~ conduetor. ruld a 
m.injmU1U vmcnl cleara.nce of 6 feet ix required 
at the point of croK."in~. 

Required-At what height m1l.~ the erossin~ conductor be 
snpported in order that thi-: req,uired vertical 
clearance shall be obtained! 



~70 App.C 

Ax the span lennth ~. 300 f~ lUld th~' di~tanc~ frot.n the 
ne~:rel'lt IIUpport to the point of ero~ .. in$.! },. lOS feet, ~. diRto.nee « 

iN 35 pt'r cent of the lipan len~h. From. the curve. pa~e 279. ~ 
value of th<.' ~~ at thi'i point ix91 -per"cent of the ctmterl'lllg. 
The AA~ nt thl. .. point. th<.'r<.'fo~. equn!" 5.30!\.-o.91-4.S2 feet. 

Therefol"t'. the 1'('qui'l'oo ele\'1ltion or the cr<>AAin~ conductor 
a.t it'! point of lI\1pPOrt ill equal to the h~ight of the ClM. .. C wlreI; 
cro~ (25 f~t). pl~ thl.' min.imum "emeal clNlra.nel'!required: 
(6 feet). plu.'! the 14a.~ of the c<>nduetor at thc point oferoHMing 
(4.82 feet).' 

25 f~t+6 f~t+t82 !~t-3G.S2 feet 

(g) Clwt:s of Conductor Sn.g Ourves 
The .follow~ . list . includ~. c~. oi>,.;n.g'I> of variownuzes 

lUld kindH of copper conductors, ad;iUlltmcnt cur.·es fortenlPera­
tUl'e changes, SllA' adjUlltment CUl"\'C for lIUpPOrt/l. at ditIcrent 
elevntioru;. nndA table of sn.gs for coxnmunieation .conductol'!oi in 
Grade "F" con."tl"1lction: 

Chart So. DCSCMPticn Page 
1. Conductor Sngs, Li;:htLoading. Baxe Copper,. 

lill.rd Drawn and )!t.'<1ium l:IardDrawn _____ 27.1- • 
2. Conductor Sa~. Light Loodin~o; WeatherproOf 

Copper Hard Drawn. and )!edium Hard Drawn '2'iZ 
3. Conductor' sa.gs. l!ea'~r Loadulg. Bare Copper,'· ' Hard Drawn ___________ .:. .. __________ :. _____ m 
4. CondU(ltor SUgK. H~avy Loa.ding, Bare Copper, . 

)!ediumllard Drawn .. _____________________ 274 

.'3. Condu~tor Sl1~. Hea\'y Loading, Weatherproof 
Copper. Hard Drll.~ __ ~ _____ :. ____ .. _____ ~_~·275 

6. Conduetor Sa.~ H~a\'~ .. Loading. WeatherProof' . 
Copper, )Iedlum Hard Drawn. _____________ 216 

7. Copper, Sa~ ~\.dj\l.~tmCllt £oJ; Tempera~re .. -"--- 277 
8. Sag· ,Adju."tment Factor-Supports at Different Eleyation. ... ______________________________ ZiS 

9. Catena~ (in~e Ordina~ _____ ~ ___ .. ~ _________ 279 

Table~o. 

~.. .Su~gested Sa~ for ·Communication. Conductors 
in Grade "P" Con8tt'Uction _______________ 280 
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TABLE 26 
STRINGING SAGS IN INCHES FOR COMMUNICATION CONDUCTORS IN GRADE F CQNSTRI.}CTIQN 

----="-==== ======-----
= L<itt \os..1i~ He1T}'1<>o'!in,' 

s;... ---k.,,\, Temprn!Ilt., dr(1<<f y .. tn.l!tit TtUlI"H!urt. d"r .. ' T.'~.~t .. :t 
fcrt ----.~---

_____ t~I_-W-~-- u N _ 100 Ml I 63 _4_i)_L~ ____ ~_ 
100 7 0 4.5 -, 3.5 9.5 7.5 6 5 -4 3.5 
120 10.5 S.5 7 5.5 5 13.5 10.5 S.5 7 5.5 1..5 
UO 11 11 9 7.5 6.5 IS.5 U.S ll.S 9 . .') 7.5 0.5 
tOO 18 III 12 10 S.5 21 IS 15 12.5 10.5 9 
ISO 22 IS.5 15.5 13 11 26.5 23 19 15.5 13 11 
200 27 2;3 19 16.5 J3.5 ....... - .-- .. ,,- --- .... , .... - ... ---.~-- ....... .. 
2'.20 32.S 27.5 23 20 to.,s ............. _._ ..... -- ............... - .•...•.. c 

210 36 3L5 27' 23.5 20.5 .. - .............. ,.-'-" ._ .................. "---
2W 42 37 32 27;5 21' ............. -- .......... -- ..... \ ............•... 
2SO 1.

19 
·12.5 37 32 27.5 ....... - ... - ........... - --.-.- ........... ~ ...... . 

300 ·56 49 42.5 36,5 32 --- .. " ... - .. ~ ... ----- ..... - ....... -- .. - - ..... --
------~--. 
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thlu.rl""llroD. £8Br,S~ 11 ."'~ S .... II 81\0 Iu ~,.« an, "o,!Io. (hI_'.od iro!)" BB,.s", .lJ 811'0 ... 'P1'~ .rnt" If,u li~ ,,,t. 
O:Jn~iscd lroD. DB, S ... U a"o i .. ~Mr-~n If"" HUett. 
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APPENDIX D 
TYPICAL. COMMUNICATION L.INE CONSTRUCTION 

For a communication line carrying from appro:ci.ma.te1y 6 
to,20conducton; in a Li:;:ht Loadin:;: area, the foUow:in~specitiea.­
tions adequatdy mett all intent .. and rcqu.irement.'I of thL .. ox:der: 

:POLES 
Ronnd, "'ood, butt-treated, 25 feet in length.. m:i.ni.mUDi top 

eircumference of 15 inc'hes, and set to a minimum. depth of 
4.5 feet in firm soil. .< 

, 
3z":'C4:"xlO'. Attached by mean.'I of throu:::h boltK.: and 

waftners, with &1.5 ioch center line of pole clearance to n~uegt 
conductors. Standard 30 inch quarter braces in .... talled.:.on the 
face of th(> cros.-.:arm. with ~-inch bolt'i Md ~.ineh' drive ierew 
at the pole. '.. ':-

PINS 
l:"xS" wood pins, 

--.. .... ' 
".,' " ... '"" 

t t HH •• " ...... 

Pin type insulators to be of d.CS1~ that w111 engage the 
thrC!nd, .of .the pin tor not l~ .. than two and one-half. ~, 

" .. - ,. 

CONDtTCTORS 
Size and material dependent upon the cla.,,~ of':cireuit 

iu'\"'oh'ed, . Sn,...""S. :l.,,:1I~i1ied in .Appendix C, Table 25,'" The 
a\'er~e NP8.n length i" 150 feet. ., ,~~ 

GUYS. 
For iUyfu~ at angl~' or dead end", it iJ.l reeommended: that 

a "Lead o,'c'r H~ight" (ratio of the horizontal ~di .. 1:ance.Jrom 
the lace of the pole to the point of entrance of anchor I:OO in 
thc'~round to :the.veniCaL hei~ht above the ~oU1ld of the 
attachment of said ~y wire to the pole) or:-! be-used: At 
angles in the line where the- pull oCthe line excC'('(l ... 4:£eet, 
i.e., the angle of.departure exceeds 5 de~~,a ~y strand 

. having-a strenA'thof 19001bs. (~") or ~eate)."~AA.all be~used 
with the n~~snry pole :-llim.'i. hooJ;: bolt .. , etc~ , (See APp, G, 
Fig.S5) _,.,.. ~~ 

HAltDWW-
.AD. line hardware to 1><.' galvani7.ed or o£~th~r:: corrosion 

resL<;ting nw.terial. 



TA:BLE 26 
REPLACEMENT GROUND liNE CIRCUMFERENCES IN INCHES OF SOUND SOLID WOOD FOR COMMVNICATION 

POLES IN GRADE "F" CONSTRUCTfON 

Th!$ hbl~ Is ,uitat.l~ (or I>O!"~ ,ul'[oOrtio3" eat.lu; 'ot(ruch:\n!~ linr:l (tolllrunk an,1 tf'll'glil·h '1U,- wire); an,l ~l<htD'~ (>r 
10N1 di~lril1ution lint's (>f IMre tb", If) ,.-ir .. ,.. Tb~ eircumfuenC":t ~jHn in Ibls CaMe ar~ w~J (.n a fo3ftlT (actor (>f oct-h:lll, a 
!n(.luln, of rUI.lure In 1.<-o.1io, of lffJ() (>oun.h I"" Fqu~re lo{b, and Ibe mnimulI) num~r of .. iTU (.101ID('hu In dLtmettr) dlo...-n 
in Iloe, hrading" of the r~~pN·the ("(llamn ... 

u...,j I. ~u",b<r ol.:n. 

JI-U ".S<J 
I .... " I !V.o~ ~ ____ ~I 1.11) ll-rJ A,-n 

hI.. 

n-2'J 

B.'" B.t. LL. ItL 

'20 I tOO 
12.; 
150 
175 

2.; 100 
12." 
150 

'l75 
'200 

30 I (00 
125 ' 
150 
175 
200 

H.L.. 

15 
16 
17 
18 

16 
17 . 
18 
19 
20 

hI.. H.L. hI.. 

_______ I ____ ... _I _______ y.., ______ • _______ I __ .. __ ... _ 

~ ____ .. r _______ ~ _______ r __ ... __ .. _ ... ______ I _______ • _______ ,~-~-- ....... 

_______ 1 _______ • _______ , ........ ____ • _______ .... _____ •• _______ 1~ _____ _ 

__ ... ___ 1 _______ .... ______ ~ ______ .... _ ... _ ...... __ 1_'" ___ .... r_ -- ----.-- ....... ---

12 17 12 20 ... ______ roO ... _____ , ____ ...... 1_ --- .. --

12 18 12 21 _______ I~ .... _____ • _______ r __ ... ___ _ 

,; 12· 20 13 n 
-; 12 21 It 23 
; ; 13 . n 11 2l 
,t-;;: J 

12 ,18 13 21 
: ~ 12 ·W :11 - 23 
,~ 13 '21 :11 24 . 
.:-1 II . ;~2 ~ J5 2,5 

II 23 16 26 

..... _ ..... __ • __ ......... _, __ ..... ___ 1- ___ .. __ 

__ -:. ____ L ______ I ____ • __ 1 __ "- __ --

... _~ __ ..... 1---- ___ , ......... --- .. 1-------
Il 23 I·' 2-1 

'l-l 2';, 15 20 
~:'15 .2!j. 1G ZS 
,'16 2i- 17 29 

17 28 IS 30 

t,;) 

~ 

n 
~ 
~ 
:::: 
~ .. 
~ --~ .. 
~ 

::-. --!i 
t:; 

'"" ~ ::: 
-;.; 

:> 
'0 
~ 
tj 



35 100 12 H 12 
125 12 ]5 .. ·12· 
150 12 16 
175 12 16 
200 12 17 

L.L-~ftrt ~ l1&tt Loa,fi", D'..Mct. R:h 43.1. 
8 L-JWcn ~ Htu, .... .r ... D'..trid, R.1o ".I. 

~ ¥ 

12 
12 
13 

IS 13 20 
. 2Q 13 . ,.: 2l .. 

21 14 23 
2"2 15 21 
23 15 25 

U 2"2 . 15 25 
' 15 21 16 26 

15 25 16 28 
16 27 17 30 
17 28 IS 31 

, 

16 26 
17 2S 
17 30 
IS 31 
l!) 32 

!> 
~ 
.t1 

~ ::: 
~ 
~ 
ii" 
~ 
~. 

~ 
~ 
b a 
~ 
~ 

'i c..; 
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REPI.ACEMENT GROUNO I.INE CIRCUMP'£RENces IN INCHES 
OF SOUIIIO SOLIO WOOO FOR COMMUNICATION POL.ES 

IN CRAOE .. ~ CONSTRUCTION 

Thill tnbh· iM HultllLlt' for LlOIl'H "Upportinl: l'x~hllnl:j\ or IOml 'dtlltribu­
tiOIl lint'll or 10 or l~ op"n "'1M'll. Tht' ~ireuln!t'n-Il~ ltivt'll in thlH tnblt' 
art' balll'<! on /l KIlf .. ",. !netor of on""hlll!, Il modul\!.11 o! ruptu"'" in bPndiD.l; 
of ::;,600 pounw. p!!!' /l(jUIll"" illeh, und tbt' mn,ximun numb.-r of .... irt'tI J.l04. 
inebl'ft in dllllnt'tl!'r) IIhOWll in tbt' ht'lldinl:M of thf!' l'<'fIP«tivt' columnH.' ' 

Load itt allJllbop or wirw ' _, , 

r.-t.h Spu 

'~I 
~10.: .: .• :, _, or pole, 1."I\b. «(""" (INI> 

Lor.. r..r.. ... ILl.. 

20 100 9 11 9 " ... ' ~'lS :" 
125 9 12 9 16 
150 9 12 9· Ii 
1"~ 9 13 9 ,lS '" Ii,) 

: .. -~ ...... ,--. ..... 25 100 9 12 9 16 
125 9 13 10 17 
150 9 14 10 IS eo 

r~ 9 14 10 ,19 Ii,) 

200 9 15 11 20 
30 100 9 13 10 17 

125 9 14 11 .- ::':'.: IS ,:.~ 
1:;0 9 15 11 19 
Ii') 10 15 11 20 
200 10 16 12 .21·", 

'. , . , .... 
3.3 100 10 14 11 IS 

125 10 15 12 ,··20, . 
1.')0 10 16 12 ," ,.21,," liS 11 16 12 -' ,"" "'22'-
200 11 17 13 23 

L,L.-U.,. to T.i«h!, ~ I'>iotMt. n,~, 43.2. 
IU..-l(.fr_1o H .. .,. to.cIuIcDlltriet.ltule43.1. 

.. , ~. 
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APPENDIX E 
CI.EARANCE OF POL.ES. TOWERS ANO STRUCTURI!S 

FROM RAI1.RO~O,:.TRACKS 

Where poles. towers or other line NtruetureN are Net in prox-
• Unitv to r:rilrond trncJo;, the minimum clea.rarice' from'thefa.ee 

of a. pole, tower or Ntrueture to the ra.ul'Oa.O:trnek'MhaI.l be as 
!olloWN! ' . . 

DetWll<!n centel" line ot I ' 
n"tween "'''e of wlde.ot eal" 

traclC and ta.oe ot pole &IId, . .tA«> ot. pole 

Stan4atll ga.up ~anow, Ir1LUP 

ClAM I)t tl'Ilek Pol ... IIupJ)Ortinll: P~l~ .. "uPPortln..-
ttolley oOntILClt tl'oll.,y IIQl1tA.<:t 
oondueto,,11 In. 

All (lUI .. " 
con(lucto",,' In All oUl",. brAcket con .. bl'aek.,t con-

IItI'\lct1<m. .'1Ii!'1 ... WI ... IItrUctJon. ·lI\tllfl~i " POI811 
and. d o,u \I!., jj. n·d . ,d,O ll.bJe , 
tta.clul U'II.<:KII· .. . ' , 

~!lLin trncklc _____ 8' 0" we" .~: "'/ I 38"" 
All.otJl('(' ,tr&c\o& ._ 8'U" 8'6" . 38"', ' .3/:r' 

The above elellJ."lUl.ees are ba.~ on tra.cks that transport 
standard gnllge freight,(lDZ'Ho of,·a, ma.. .... imum overnll width of 
10 feet 8 inelleM. The e1earanec); ta.bulatedabove and other dear­
ances b-pecified for raiJroa.d.'l and, Ntrett raiIwnyxllot 't:rzl.llh-porting 
standard !rei~ht CB.1'N l1l'e fonnd in thi'l· CommiAAion 'K General 
Order Xo. 26C. 

All min:imum side 'elearnnees prescribed in thi~ section are 
for t4n~ent track. In genern.1, n.ll ~tructures ndju.eent ,to 'cwed. 
track'liliali ha.ve a minimum );lde clearanee one foot A'l'eater than 
the equivalent minimum. side- e1elU'tmce required for" tanl:ellt 
track. Where space i'l limited. the minimum side dear.a.noo- ,for 
:;truetures adja.cent to track" of not over 12 degrCC!N curvature 
shallbe the same as for, tan,.."'<!nt track but if over, 12"d~grees 
curvature, t-ineh shall be addf.'d to the equi ..... alent mlnlmwn,side 
clearance required for tan:;:ent track for each degree of the 
curve. Where traek contains 8uper elevation, miD..im.tci:n:':-side 
clearance fIhAll· be merea.o;ed, as neees,..a.ry to-. give the- equiv8J.ent 
clearanees based .on tangent track. ":, ,",;, II "I, 

," .', ',f" 

,./ ~: 



' ... - .".'," •• ! ..... 

APPENDIX F· .. 
TYPICAL ·PR'OBLE:MS . 

The application. of line <:on. .. tructionr~uiremcnt~ l'i~ified • 
in tbil. Order i."i exempliD~ in t.he .following;. .... 
Part 1. CrOSJolin:: Problem-A CIll."IH If and a Cl.a.."iH C ·circuit 

cl·os."iin~ o\'er a major railroad, major Cla. ... ., C circuits 
and a hi::hwny. 

Part .2. DPlid ,End P:oblem-Cl..o.. ...... H and Cla. ..... L circuit. .. at a 
dead end. 

Part 3. All~lc Pole Problcm-Guying 8. pole foIupporting ClaAA H 
and Cla."IH L circuitH at an:;:lesin lineN. 

The problem."i are computed on the llJoIIiumption~ of li~ht load. 
in:: condition!>!. with Grade··.A·' COIl."itruction UJoied for the power 
circuitH and Grade •• F" conxtr\::ction used for the communication 
circuit.... except .. in the Cl'OfoiHing l'Ipans where Grade· "B"i" 
required. The· construction cetail .. specifled in theseTypieal 
Proble~ are mru:le to conform to currt'nt good practiee. 

PART '. 

CROSSING PltOBI.E.M 

A diagrrun includin~ dirnenxionx iH. Hhown attaeh~ betwt't"n 
pag~ 300 and 301. The data cilOK4;!D for the-cro""ing follow: 

DATA OF .CROSSING 
Cil'(:ult. 

Two 3.phase 60.000 volt power CircultH. One metallic .pri. 
vate Cla."iS ., C ". telephone circuit.. 
eo"figu ... tio" . 

Power conductor,. of eaeh drcuit' are· in vertical planes ·on 
oppositc-ends of the eros...arm.Pri,·ate telephone clrcuiti .. in·a. 
horizontal plane. .., ." 

, , 

Co"duCltON 

Power, circuits are 6 ~o. 00 AWG. bare. Ntra.nded.hAl'd. 
drawn copper. Prl"ate telepbonecil-cuit:is 2 Xo. 8 A W-G,·, 
:-IOlid. hard-drawn copper. except in the croAAing span where it 
is 2 Xo. 6 A WG. bare, solid, hard-drawn copper. 

I "lul.tON 

Porcelain. pin ~"PC, meeting the requirement'! of Rule 49.5.A. 
Ti .. 

Annenlcd copper wir-e to compl~' with RuleM 49.3.B and 49 
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Pi". 

Power ci1'Cuib!-w!'Ou~ht iron pilXl (extra !\tron~). l~"xlSi". 
to compl~' with Rult>S 49.3·B and 49.3-C. ",\AAumc<t bon~~' in 
nccot'danct~ with tht' ~ui1'Cm(ol\t'l of Ru.le 53.4 .. 

Communication drcuit-l'i"xO" locuxt. 
CI"O ...... m. 

Pow~r circuits-DouglM fir (dcn.~). 4~" x 5~" x 12'. 1.9" pin 
hol~. lYiu" hoh~ for throu::h bolt. 

Communication circuit-Do\l~lns fir (J\.~~). 3::""4:1""42", 
It'' pin hole-;, 1~'1.\l" hol~ for throu~h bolt. 

Cro.MI'm Brae .. 
)!e<>tinz the rl'quirl'lllCl1ts of Rulc 49.2.0. 

Pol .. 

W Cl'Iteru 1'<'\.l cNnr, 1'on11\.l. butt treated. 
Spa" Length 

CroHHinz "l"un. 200 feet. 
AdjnC('nt "plUl.'4. l~O fe-et. 

CONS,.RUC"ION Rt;;QU I REM EN,.S 

1. COllductor Sags a.nd Tensions 
The conductol'l\ arc assuuled to be strun:;- so that nt normal 

conditionx of 60 Q F. and no wind th" tension will be 3:570 of the 
ultimAte tenxion of the c(\nducrors. From Chart Xo. l, page :271, 
it will be !iecn that under these conditions the ~o. 00 . .\ 'WGcou. 
dltctor, £01' n 200·foot SPI.l.ll, will haw a!'ll\~ of 1.0 fe-et; (0.99. when 
c.llculatt'\l) and the ~(). 6 .\. We. conductor will have a Sil.!; of 0.90 

(0.89 wh~n calculnted), Th~!'Il\:;:'I> 11my b~ c.l1culated by 
of the Iollowin~ approximation formula: 

.... . ,,,d:l 
Sn~ =-gy-

"1.1~rc w = conductor londin::. pound .... pCI' lliieal foot 
d = span lenA'th. f<'Ct 
T = l\J.i.'iumed allowable conductor tcn"ions at 60° F. 

and no wind 

For Xo. 00 .:\ WG conductor 

~n,.. AI09X(200)' 0<:1<\" t 
~".. SX:!074='" J,"~ 

For Xo. 6 ~\ WG conductor 

S _.079'>X(200)2·_0.:19f t 
ag - 8X448 -.Q ee 
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4. Clcn.ra.nces of Conductors Above Croasa.rms 

T.b<.' l2linimnm e)('4rnncl' f){ 11 GO.OOO,volt condllctor from th(" 
HUrillC(' of II crON.'illrm is rt'quired (by Tlibl~ 1. Ca.'!<.' 9, Colu.nm 
p.) to b(' nt l<.'n.'it :} of th(' pin ."pacin~ specified, in Tllbl~ 2, 
Cll.~ 15; Column 11. :wJlicl1 would b(' n minimum el<'nranc(' of 
[} iMh('S~ For thiN probl('m Iln lS~ inch pin. i ... ~oowhich. with 
it'! inHulntor, pJ/lC('S tllt' conductor 14 inches above'the CJ:'OAAarm. 

, , 

~. ConduCtor C2cnra.l'lces Abovc R:ighW':11,.PolctLines:l.X1d Ra.:iI. 
road 7'r:l.cks '''\ '"," ":: 

The POles suPPOrting the croN>iing span lU'e 55 feet in. length. 
S('t 7 feet' (Rule 49.l·C) in, th~ ~ound. F,rom din:lensioDs ,of 
the poleframin~ dialn'JUn the di"to,nc<.' of the private telephone 
circuit 'above ::round i'! 2$' 4". Por tJU..,;, problem: ll: CQllllllOn. 
<.'leyation htl. .. b~en n. .. sumed for the g'l'ound lin~. the railroad 
track. .. and th~ hi~hway. , , "',' "" . .' ,',''' '. 

,Thc sa;: of the communication conductor/oi,.in' thccros.'1~ 
span i .. nppro:Omnt<.>ly 11 inch<'S .:It GO°F,and 19 inch~ nt 130oP. 
Sinee tile nUowable' variation of 5% for temperature, applied 
to, the ::ro1llld dearlUlC~ of 27';:;" (2S'4"-11").Qr 1'4", jx 
;:reater than the clif!('rcnCI! between th(' 1Wl~ at 60 0 p (11") and 
llt' l:W'F (1~'). th(' c::l(,lU'llllCCS may be detel'Illined at,600,F for 
till conditioJlll. In the diagoram, between. P/lf:es 300 &nd301., the 
di'¢llnces from SUpportln;: pole C to the \'arlQUS Qbjecr.. .. , cros.-;ed 
O\"cr by the eonduetors ,~re a. .. follow's: 

Telephone pole lin~..:.:. __ :':.;-.;;:;;.; . .;;:~::.;;;:_ . .;;~:;.:.;. ---87' G" 
Ri;::Ohwll.Y,.(ceJlter).' __________________ :_ 60' 0" 

T~l~graph POle line on RR r/w ___ .;,_~;;;.:·:,_' 97' 6" 
Railrond Track" (center) _';; __ ;' __ ' __ ;" __ .. __ 18$' 9" 
Railrond Si;;.;zwl pol~ line ______________ .::.. 180' 0" 

.. ,,'" 
The t<>tal len;::oth of cros...m~':"pnn L'!- 200 feet. Ther~fore the 
clearance at 60°F of the prlvate.eoram,Wlication circuit above 
the telephone lead at point of crossing iN obtained 1IX follows: 

Clellr4nce point di .. tanec fro~ Pol~ Ci~ '37' '6;'. 
At 37' 6". or 18.8% of span, the sa;' i" equivalent to 61% 

of the center S/lf: (s~e Chart Xo. 9 Page 2i9) , or 
0.61 X 11 = 7 inches sa;:.'", ... 

Therl!!ore, the clearance eqUAls! 

28' 4" - ('i" + ::W) = 3' 9" clearance. 
The minimum required eleArance llS goiven in Table 2. 

CaNe 3, Column Cis 2 feet. ", 
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In lI. like mrumer 1:11(" clearance!!': at' roop, of;the private::eom; 
xnu.nieation circuit conductors at the other points of erossing'n.re 
as follows: 

Pf)il'lt, of Crontnu Cl~f1"fI.II~" 
Ri~hWllY (ecn~l') ______ • __ '.!:i' 7" 
Tele:::raph 'POle line_________ 3' 5" 
Rn.ilroad Track. .. (center) ____ 2':" i" 
Railroad Signal. pole·line ____ · .6' 0" 

6. In.sulators 

.Mi";",_ 
lJlI nUtJ. 

18'0" 
~O" 

25' 0" 
~.O" .. 

In uddition to the ele<:tricnl r('Q.uirem~t.·; l"et torth iIi. Rules 
.jti, 104 and 114. the In.-nUlltors supporting the l'Iupply and eom:; 
munication eonductol'l'l shall have snfety factors (m~hnnieal) 
of 3 and 2, r<!Speetively. . 

7. Pms, Ties and Conductor Fastenings 
Ties'tl.'Ied in conneetion with pin.typeinsullltOrs shnll coliform 

to Rule 49.3. In thi .. problem a No.4 and No. Sannealed cop­
per wir(' are u.t,(~ for the Xo. 00 and No. S cireuit'i involved;' .. 

Pin." u.~ in connection with pin·typeinsula.tors shall have 
sufficient !>o1..rength to withstand the ten. .. ion in' the conductor. 
In the case under dit,(CU), .. ion ,,'%'ou~ht iron pipe.pins of' the 
dimenllion. .. andcoIDItl'Uction indicated below are to be employed: 
for the power conduct;()rfl. . 

I. "'" "'N 

lilAXIWUW . 
CONOVe'1'Q4It T(H$lON 

l60~ I'OUNI)$ 

Bending moment (at eroAAarm) ~ = 2605,X 14 = 3C,470 pound. 
inchaol 

Seetion. modul\l.~ E _ 11 (D'·o!) 
32 D 

(1.90-.1.50") _ 0 41<)' h .n 
1.90 -. - mc es 

0.0982 

F '''- ...)! 36,470 "0 "'00 .,. .' lu.:r streHl> lS == -E-== O.41:f == 00,;) poun ... s per sq. m. 
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,.\JoINu.m.ing that th.~ ultimate n~r ~trcs.~ or wroll~ht iron ill 48,000 
pound.'l per Nqlltll'(! ineh. a )lingle pin i'l not ~cien.t.M it p~ 

vidclI a ~cty factor of 0.542, (~~::::: 0.542), for· an. aAAUm«i 

teZlSion of 2605 poundR in' th~ (!Onductor at ma:cimum. lo~. 
S.i:o.ce a safety fa.etor of unity· (Rule 47.5) :is required. two pins 
are Xl~'I&l'Y and therefore double Cl'()S,.;:u"[llN. pinx and insulators 
are UHed on the pol('S supporting the cro,,:~mg!'!pan. 

:r..ocURt pin.« are to be used in thi" ea...e for· the private· tele-­
phone conductors. luthou~h II l! .. inch loc1l.\'t pin would be 
sufficient to withl\1:and the conductor ten..uon of :>70 pounds with 
a safety factor of at lel1.'It unity. 0.,'\ required by Rule 47.4. ~ 
would be neeClS.~· to pro\'ide sufllcient strength in the eOXlduct<>r 
fMtenin~. III thix problem the private telephone conductors 
are cOlJRidered to be dead~ndcd at the ('nds of the crollXmg span. 

S. Cro~:a:orizontal Loo.ds 
Powel"Cil"Cuiu 

The point or ma.xinlUlll bendin~ mom~nt will ~ at the cross­
n.rm through bolt attnehin:;: the a.rm to the pole, at which point 
the eroS/( f'iection of the nrm. i'i redu<!ed. bY' the amount of the.' 
bolt hole. CroN...arm. ... Nupportmg the 60 h.·v w.ires are to be of 
Douglas fir, dense, dimensions ~"x G~" x 12'. bored as illID;-. 
trated below. . .. 

The ~ction through the Il.rIIl and th<' m<.'thod of computing 
the fiber N~S." i'i shown below .. 
Lc7I{J-timc 'WMing: Since longitudinal ~onductor loa.d.s are nor­

m.a.lly ba.ln.nced; lOXlg-time horizontal loading of the power 
circuit eros.'\lI.rnlS n~ not be eOnllid.ere<l. 

S·inOk arm., JeaJim1wL lfJq,dinfJ, 25° F and an S lb. wind 
Bending moment = 2605 X 66 == 171,930 pound-inches 

. bdll ·· 

Section modulw; ::: 6 where 

b = 5.75" - 0.69 = 5.06" 
d=4.i5" 
s = H" = 0.69" 

Section modulu. .. == 5.06 Xs (4.75) 2 = 19.0inch~R 
Fiber IItres.'l = Bending mom.ent 
... od 1 171.930 90"'0 Ib • . lS~t1on m u u.'1 = 19.0 = OJ II. per ~.lD. 
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J! (I;f,; /11 /I /II 1~J/1 rl i 11 [J . 

Bending-moment == 570 X.IS == 10,260 pound.inches 
Section modulu. .. = 6.26 mches' (a.s per CalCullLtlOlls above) 

F ·'\..- 10.260 l'HO .1. • 
l~r t.'tress == 6.26 '= V'T POUllv.." per sq. m. 

The 'anowable ,,'ruue for modulus of rupt1ll'e m bendin~, under 
2llll.'cimum loudin,(.; conditioIlX, is 6,300 poun(L.; per sq. in., 
therefore Il single lU'tn providcx a ~ety fJlCtor of 3.84 
under these mn.-cimum loading conditions. ' 

9. Cro~VerticnJ. Loo.dS . ". 
The verticnl. load on er(»..~rm.". whe~ :-.'Upport'l are apprO:O. 

matelv Ilt the same elevlltion, lX due t.o the vertical. load of, eon. 
ducto;)o; in each adjacent. IiPlln plus :ZOO p-ound.'\ at the ouwr pin 
positioIl. In the problem under con."iderntion the con.c!ll.ctor 
i>'1lpport'\ on the crossin~ poJ~(C and D) are at the'~une eleva­
tion, nnd the- support" at the 1l.djact'nt poles (13 and E)' are 
4.5 fe<!t lower in eIevation, whidl dit!erence in. elevation ,is ~eater 
than the norma! ~I~. The'll th(' eonductor loadlng on a cro&'1ixig 
spnn support ..... ·ould be one.hruf the wej~ht of thceondnctor 
of the cros.'1lng- span plus one-half the eonduet¢rwelg'ht' .. of a 
hY'J')Othetieru spun, the Mll"Ve of which pn.~1{ throu~h the' poin.t." 
of support. ". , . ," '. ,;' 

Half the leng'th of the hypothetien! span mily be. clllewn.tea 
os follo'\\'S: 

X - .p..., hT 
.. - 2 T DW 
WJl~re X::, the hypot.heticru span in f~~t. . 

D == horimntnJ diNt/U)ce betw'~er. sUPJXIrt-< in i~6t. 
h = ditrer('nce in elevation of suHx>rtr.: in feet. 
T = conductor ten.-uon: in 'p<>llDd',. " .. 
w :::; wei~t of conduetol'in'pO'UlldR per foot. 

Th(' total cros."ing support.lond i.'). ealcclated· n::," £oll~ws: 
. '. 200 , (1;)0 , 4,5 X 2074 ). '.. .. 
OAll X . 2 .,..0.411 T T l,jO X o .. ni + 200 == 334 PQunds 

The btnaJn~ moment is .. 
334 X 66 = 22,O4() pound-inches 
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Dim~n1'i.on.q of IldjReent p¢les B and E are: Lengtn _________________________________ 50 feet 

Height above ground ______________ .. ______ 43.5 feet 
Ci1'C'lllll.fereneeo! top ____________________ 2B ineh~ 

Diluneter of top__________________________ 8.9 inches 
Circ1lm:ference at ground line ______________ 47 mehes 
Dlnxneter at ground line ________________ • 15.0 inches 

11. Tra.nsverse Loa.d on. Orossmg PolesC and D 
The moment. a1 the ground due to- an S po-and wind pre:<su:re 

on the conductors. is : 

Me == Ln Ph (81 ~ St) pound.feet 

Where 
L = Height of wnduetors abo~le ground in feet 
n == :;\umber of wires 
8 1 and S~::: Length or cr~g and adj~ent !:.pnns, re.fi(~ 

tively 
Pb == Horizontal load per lineal !¢<')t due to an S 

pound wind pressure on projeaed area. of 
wire 

== 0.276 pound. ... per lincll.l foot for 00 A WG bare, 
!o!tra.nded copper 

== 0.108 'P¢'llllds :per lineal foot for 6 A WG bare, 
solid copJ',ler = 0.081) pounds ~r lineal foot lor 8 A WG bare, 
solid copper ' 

::: :V!oment due to pressure on top supply eondu~ 
tol:'S ' . 

== ~oment due to pre~ure on middle supply con­
dUet¢r!> 

= :Moment due to pre~.l,;tlre I)n lower supp1y eon-
ductors ' 

== )!oment du~ to pres.'fllre on telephone conduc. 
tors 

== 48.75 X :2 X .::!i6 X (J:;O ~ 200) = 4710 lb..£t. 

4'" ..,- X <) X ()I'!6 X (150 + 200) 4 '0 lb = .,) ... ;) - ._1 :2 = l~ .·ft . 

...... "'/': ~ ..,,, (lrlO + 200)' r. == .)1,10) X ... X ._16 X ----z- == 36.)0 Ib..£t. 

::: 28.33 X :2 X .lOS X ( 2~0 ) = 610 Ib .• f~ 

= 28.33 X :2 X .085 X = 360 lb.·ft. ( 
lCO ) 
2 -----

ToW moment due to v.'ind pre~ 
:o.llre on eonductors 13,510lb.·it. 
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The- moment nt tJl~ ~rt)und due to an$ pound wind' prt&mre 
on the p¢!e iH 

Where 
'Mp 
p 

n 
D~ 
D~ 

)f" 

W'lJl'rc 
F 

I 

1ID :::: J?H~ (Pl~2D1) pO~d.!~t" ,) 

""\ 

== )foment d~e to wind pr~re'ori:pow': ~ 
:::: P res.·rare in Ibs. per SQ. ft. on proj~ ~ arN1 

, ' of ,pole: '(8 lbs./gq.~.f.t.:)" ' ":',", ~::-; .\ 
== lIei~ht of: .polt' aoove'lUound in ieet.· ( 48')' 
= Diameter of pOle At g70und in inebeH Wi.SIi), , 
== Diameter of ,pole at top in lnchel> (8.9",) 
:::: 8 (48)2 X (1~~+:2 X (8.9) ) ...:: 8550 Ib,-it. 

~.. ""'\: I; 
Total moment::: 13,iil0 + 8,5GO == ~,060 IbAt. 

:r.roment of ~Rtllne~ '~fpole :::: !vI'::: E! 
e 

== Fiber I\~ j~ ~~d;' per'NfL. in. 

== ~r()ment of inl'!rti~ otsecti~n:::: '64" ~1~2 
" ' D :::: Distance from neutral 'a."ci.'i to onter fiber:::: .:;;;-

",PD- PDr-
~r :::: 38j-= ~ 

.. 
f.' 122 )1:', 122 X Z!.060 ... .,0 Ib . 
~. :::: -.0/ =(15.6)8 - I... s. per I:'q.m. 

The allowable fiber ,!;trcs.<; for wl!l<1.ern, red cedar poleI' to pro­
vide a factor of Miety of 4- i" 1400 poun~ ~r sq. in., hence the 
crossin:: poles, are not required to be Ride guyed since theyJw.ve 
n factor of safety' of 7.9 for transverse load: 

12. Sid~ Gtty'illg 

If ~ide :"Y!lying were required .for tJle ,er01>Sin~ poles C and D 
the me-thod of computing the Qlme \vould be as follows: 

Side g'Uys Are dc:{i;;''l1ed to tll1>:e the {'ntire trMl'.'V{'rse load of 
the pole, the pole acting merely as a strut.' 

The tranl'lVerse force lV!tin;:: on the p¢les will be due to wind 
pressure on pole< C Md D nnd the tX'DJl.wer:;e, wind preSSTlZ'e on 
the eonductorx NUP}X'Irted. The len:.,1:h of conductor llSed jn 
computiD&:' this tran::.'Verse force will be equal to one.hal.£ tllC 
distnneebetween the j;iU;.'ed polt's Cand D, :p1ns one-half the 
length of the 1'pll1l udjru!el'lt to thest poles. 
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Th~ total wind pres. .. ure i. .. computed a. .. follows: 

On Conductol'l'l 
'.., X Q X O~ .. X 1~0 + 200 '>S9 S .3.. v' ... '''''') .) = _ . poun\Ui 

.... 
"00 

2 X 0.108 X-2 ' - 21.6 poUnd .... 

2 X 0.085 Xl~O 
On Pole 

CD, +D,) liP 

{15.6 + 8,91) 48 X S 
24 

Total Wind Pressure 

- 12.8 pounds 

== 392.2 pounds 

= 716.4 pounds 

The total moment on the poles ix the same a.'1 developed for 
•• Trnnsvcl."Ne load on pol~" which \Va.'! 22,060 pound.feet. 

Therefore, the, cenU'r of load would be: . 

2'2.060 30'~ f b d 716:4 = .S eet a O\'C zroun 

A Hide guY' could not be attached at thiJ,; center of, load a.ncl 
provide the required clea.rance:; from: the communication line: 
therefore, fOr'.eollJ\trnction 1'urJ?Olie" "the ~. ~ asftutn«lattached 
jWlt belo\\' the lowest supply cro~rm at Il. diNtance of 36 feet 
nOo"C gr¢und.' , . 

k-e .. 20'--............ 1 
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Let )It = Total moment on pole = 22,060 pound.feet. 
C = H('ight "f ~y I1ttllehment above ground = 36 

feet (:w;umed} , , . 

13 =: Di'i~mce of-gay Anehorirom base of pole = 20 
!~t (D. .... ,"Ull'l~) 

T = 'l'msion in gay wire in pounds 

A = Leng1:h of gay = V20~ + 36; = 41.2 feet 

T Mt = C Sin a: 

.,. :s h 
!Sm 0.: =2.: were 

i\.= VB' + C~ 
\::!;" 0.: 20 ,.0'" 
Qu.< -:;;;::;=;::;; = .. ..-Qv 

V20-+ 36· 
'" 22,060 1260 .L 
J.. =-36 ' ,t~'= 'pounWi 

. .,..,~;). '. , ., , 

The speemoo safety [aeter for ~YS' (Table 4-) iN' 2':8.:nd, 
therefore, ll. guy having nn ultimate strength of not l~ than 
2520 pounds is required. One t-inch Siemens-Martin or ll. 
!"..inch common galvnnized·"teel strnnd would meet the require-
ml!llt.~ for tran.''V(!I'se load. .' 

13. Longitudinal Load on Crossing Poles C~d D . 

Rule 47.5 provides that eros,.'\ing structures sh.u.U withstand 
at all times with tJ, safety factor of unity the unbalanced stress 
due to the combined pull toward the crossing of one-third of the 
total number of conductors :mppo~, the pttli :in each Rlleh. 
conductor being taken ax the tension due to the SlX"eified loading. 

~umber of eonduc't?rs involved = i = 25; use 3 

Location of conductor:-; resulting in ma.-runum load-two 
On top arm and one.on next arm. below 

Bending moment: 
2 X 2605 X 48.75 = 254,000 pound.feet 
1 X 2605 X 43.2ij = 112,600 pound-feet 

Total moment = 366,600 

P·\.- 122M 1~' ··"36S.600 11~S ' 
lU't'r stres.~ = -D-l. = .... X 15.6' = , I ° pounds 

~rsq. in. 
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" " A ~Y' &ttaehe-fl at n'point4.~; feet abOve :rround 'OD'pOJe C 
:()'r'''D Md at a point S it'('t abov(";:rt'ou71d .)n,poJe'BorE,l'el!pCc. 
tlYely, would be rNIuil'~d to withJ.rt:And& londof: ' " 

;:166.600 ~ 860 .:I •• 

43 X 0.962 = '" I pounu,g 
In thiN case. a f.r-inch common, tll""ineh Siemcn.".Ma.rtin. or 

Nneh ,hi::hwl'ltrength guy strand would m~t the requirements 
of Rule 47.5. 

The ]lorizonUoll loud tran.o;mitted ,to- pol<.' B or E by MUch' a head 
;:uy would be: -'<,. '" 

$,860 X sin 0:: = 8,860 X .962 """S,5::Wpoundx 

'the lon~tudinnl rnoment,,~n,polt'.J3..or.Rwould, ~:"; ,~, 
8,520 X 8 = 68,160 pound. feet ; 

nncrtJie-fiber:·strel\.,,-d'e,·eTo,Pe<TIi('jjoTe~:-or-:EOy-t1ie'.:'tciI:"Tono! 
9,OiO pounds in th(" hend ~y would be: ' 

, 1'>'>)1: 1~X6S160' , ", ",' .. " 
F = D:\ ' ~"(15.0;~ '2,460poundsper;.;qu.u:e:meh" 

Pol~~ B ~d E would. theref;~~,:be adeqna.te to hoM the eon. 
tC'mplatl"d guy wnxion v.'ith,.a~sn.fety !MU>r of ,unity :lS required 
by Rule 47.5. ' ", , '. 

I," 
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2. CrOIS.lU"m8 

Spa.e.1n;;!'ll UXSUU1l'd' SIr;' .. hown on th" pol~ frll.nlin~ diA;:..--ram 
on P~e 304. Double cros."'~rms of Douglll.'1 fir. d('~, llr~ 
I.'mploy(,.'<l for ellch of the four dift\'rent circuitx. , . 

Computation:. of the tilx'r Ioitt\'SS('S imp(lscd upOn th(' various 
crQ~ by the unbnlanct'd wire loaw; of conductors in. th~ 
physical configuration shown on the diagorrun are- made in a.ccord~ 
IUlce 'with the method outlined in Part r to show these /oitt'es..'IeS 
under the condition. .. of lon~·tim(' loa.din~ and ma.ximum badin::. 
Furthermore, double Cl:'os,>;(U"lll con. .. tru.ction of thi>. t:."Pt' with 
sepmoation lllaintained b~' spa.ce bolt.-; i .. tl.I\,"iUlllt'(i to haw n. hon. 
zontal strength equi"alent to 130% of the sum of the stre~ 
of two lrin~le CroSSllMll.<; actin~ indt>pendC'nth'. Tht> str~>s. ... ('S com.. 
puted in thi" manner are: • 

F~ 'trt~8-lb". PI'(' IIq. i", 
Lo .. ".tiIMloo4i"(f , Jfll.l'imllml<Jad."" Top cros.~ ___ • _________ 1412 1804 

S~ond cros.W'lIl." -_________ 1~9$. 2040 
Third cl'OAA:l.r.m. .. _ .. ______ .... 932 1202 ' 
Fourth Cl'Ossarms --________ 143$ 1811 

Since a. factor of s.a.£ety of 2 pt!rroit. .. a ma.'cimum. streJi:.l 
of modwll'i of rup~ in bending of li32 Ibs, per sq.·:in... 

( 6300 X 0.55 = 1732) d h d.i ' fl . l,. ... ..l:--2 . un er t e con tlOllJ\ 0 . on::;.tune ~. 

(60
0 

F •. and no wind) and 3150 Ibs, p~ sq. in, ( ~OO ) 

at lllD..'tlmUnt loading" (~C Table :;) I the crossarm); chOfolen ar~ 
satisfactolj", 

3. Pole (S('e Ps..."'C 3(4) 

Rule 44 'pro"jd~ tha.t pol~ supporting. unbalanced longi. 
tudinal load. .. in Grade "A" construction shall Da.\'e a. Ka.1'ety 
factor of 4 a~ain.'it such load>;. Rule 47.3 sp;.>cifie;o, that:;u:."S 
used to support unbalancOO·lonzitudinalloadwshall have a. :~a.t\.~' 
factor of 2 for all ~ades of construction. (Where&U.,V8'al'e 
used the~ .. mu .... t t<'.ke the entire load 'with the desi;nated safety 
factor. th(' polebein:;: con."Idered lll.C'reJ,y a. .. a strut.) 

t'sing- the ,'a.lues ::;h'cn aboyc for tenxions at nl.a."cimum load. 
ing, tbe foUowin~ moment .. due to deJld ending the' conductors 
lU'(> 0 btaincd : 

3. X 2125 X 47.3 = 301,500 J)Ound.£('et 
4 X 1360 X 38,3 = 208,400 pound.feet 
3X 890 X 30,3 = 80,900 pound fl..'<!t 
3 X 1360 X 25.3 = 103,200 pound fe-et 

Total moment.-; = 694,OOO,pound.fe-et 
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The total dead-end stre-sM. u.~in~ the tA.>nsion values for nlll."(i. 
mum lC:llvling "ivPTl o.bQV\", will be: 

:~ X 212:) = G,:~80 pounw. 
4 X 1360 = :;,440 pounds 
:{ X 890 = 2,670 pounds 
:3 X 1360 = 4,080 pound.'l 

TotiJ. .:-. 18,570 pound;! 

Center ofload. 694.000· ""'4 f 'I.. A d 18,570 =" j • ~t avu\"c groWl 

The ten.'1ion in a. sin~le gUy with a. lend to hei~ht l'1\.tio of 1 to 1 
(a.o;xumcd) and a safety factor of 2 would be: 

T 
sa!ety factor X totnlload 2 X 18.570 

cos 0 cos 0 ~ 
52,500 pounds 

A Htranded :::;U~. Ilttnched nt the ceDtt.'r of load could be used 
provided the nllowublc fiber f,1:rCNN of the pole iA not cx~oo. 
The f,"tres. .. due to ~ying at this point would be as follo~: 

The center onoa.d. (3i.4' above gt'Ound) would be 
9.9 ft. (1l8.S inchelo» below the top conductors 

(11 kv) and. 
0.9 ft. (lO.S inches) below the second crossa.rm (4k-v) 

, " 

The fiber stres.<I in the pole a.t the center of load due to the 
ten.·IiQn in the 'c"nducto~ above the c('nter of load is computed 
as folloWll: 

Bending moment 3 X 2125 X 11S.8 = 757,400 pound.inches 
4: X 1360 X 10.8 = 58.800 pound.inclles 

Total moment == 816,209 pound.inch\'S 

The section modulw;of a. solid circular ~on'is ' 
11 d~ 

E ='"';).") = 0,0982 d-
,,~ 

The diameter of the pole at the center of load i...' 
.. d = 9.7 inch~ . 

Then 
E=0.0982 X (~.7)3=S9.6in.~ 

P
''I..A Bendin:: moment 816.200 91101b . 
IIJ<::l~' stress -.:i' odul =-89 6~ = So per sq. m. 

~eetIon m us . 

Since a. pole' in Grade .. A" cOUfltruction :ron.~ have a. 
safety factor of' 4, the nllowable 'rnlue of £.berstl:el;s would be 
5600 4" = 1400 pounds per sq. in.; th('refore th~J?:Ol~ ea.n not be 

• guyed b:-' 11 sin~le guy but can be guyed a. .. illustrated'on pa~e 304. 
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PART 3 

METHODS OF PR.OVIDING PROPER. STRENGTH FOR 
'O'NBALANCED CONDUCTOR LOADS AT 

ANGLE POLES 

To maintain poles- in proper position at angles and corners, 
it i .. generally necessary' to w;e ~ys or .'\Ome other form of pole 
bracin~. Unles.'l the line i .. dcl\d-e]1d~. the: pull of the conduc· 
tors i .. taken a. .. bcin:: the same throughout the line. ' 

The degoree of unbalanced pull at an angle ,or eorner pole ie; 
dependent upon the angle in the line at that point'; that i'l~' the 
grea.ter the angle in the line. the greater 1:0;' the magnitude ,-of 
unbalance. Rule 47.3 specifies that -when the lonltitudina11oad.'1 
in a. structure are not normally baln.need. the xrie:rn'ber:o> stressed 
shall be of Iffich strength 8.. .. to with...tand the total 'unbalanced 
load with factors of safety' equal to those ofTa.ble4~ ~<J it-is 
aAAUDlOO that the line con.-.idered in tbi'lproblem i'l. Grade" A" 
eoru;truction, the pole would he required to provide a SAfety 
factor of 4 n::ain. .. t unbalanced loads; wh('re gIl"W -arc! used. to 
take the unbalanced loads' they-must pro\1.de a safety faetor of 2-

It'i.; n. ...... wnedthat the line di.;cussed in the fore~oin~ dead:· 
end problem crosses from one side of a "otreet to the opposite side, 
that the longitudinal di ... tao.ce along the street between the two 
pole!; concerned ~ 77 feet. and that the angle of deviation (p) iR 
33 de::rees. (See sl~tch.) ThL .. would result in an unbalanced 
force being exerted in the direction of .A of : 

-18,.570 X 2 Sin{ = 18,570 X 2 X .2840= 10.5.iOpounw. 

•• ,1 •• 

A.'iSumin~ the pole hei~ht and framing as shown in Part 2, 
the top circumference of pole to be 2;) inches. the g'round circum. 
terence to be ::;0 inehl'S and the ct'nter of load to be :~i.4 feet 
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above ground line (n.. ... dl'tA.'nninoo in PArt 2)" the fiber IoI1;r('lol." 
on the poll· at th(' ~ountllill(> js llX follows: 

;Beri~,nrOrllCl;t: .)t::;; 27A X .10,.j~O' ~. 3;4~~OO:,pound.i'{'('t 
122 )t, " " .. ...., " , " F,i~l.' Ntl"l's, ... == -aa 

wh<.-re elrc1llll£~ren(.~ ==::;0 mehes 
and d = 15.9 inches , 

1')0) X 394 400 ' " 
Fiber Stl'es,-; == -. (15.9); ::: 11,970 Ih""P<'r.~. in. 

,As Il. KIlfety factor of 4 i .. rl'qulrl.'d. tne' ~O"\'Able worlcin~ 
. ·5600 , '. , 
'1tres,r;ls ~ or 1400 Ibs. })er Kq. In .• and theref'oreth~u~ or 
~UY~lH nccCAAary. " " ' 

A . .a.ngle gtly llttach<.'d at the center of load could be 1J..~ 
provided tnt> modulux of rupture with '1). safety. factoro£ 4.i ... 
not . e:cc~ed.. Th(> "tl.'eK,( due' to ~uy.mg at thi", ~int ,ix a.'l follows: , 
Bending moments , . 
T '. , '., X "1"'- XII" S X' 'l l. ... ' /3 - '''0 "00' 'd"'h . op, arm,: v. ..,), O. _ .:-In --;;- _ .... }._ ,poun -lU~ ('S - ' , 

&cond arm: 4 X 1370 X 10.8 X 2 Sin f== ' 33.400. ;'und.inches 

Total moment = 463;600 pound.inch~ St'Ction modulu. .. , E 

The section modulus (E) at 37.4 it. above, ground k 89.6 
inches cubed. which i'i the vruu(' computM in Problem 2 Fibel' stress 
The fiber str('Ss is 

F ~ 463.600 ~ 1""0 ." . =y = 89.6 =.." I pounUN per sq. In-

... '" .. " 

"', ..... , 

Since this stl'(!NNexe~ci,.;. the' aIiowabie'·~ires.~Of '140iilbR. "Per 
Nq. in. for the pole. it L"i neces.'iArY to plaee gu~ at more than 
one point on the pole. and therefore. th~Y' are atta.ehCd at posi. 
tiOllN similar to the J::'uyx MOwn in the diag"l"arn on page 304. 

" , .' 
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POVII.M 'No. "Sll.b~' PQ9t1 
~~ LocntIon (It Su~pl)' ·Cnbl~~~'_ .. _.,~ ____ ... ___ .... ~_ .. _ .. __ ... __ .. _ .. ~ 
:;:; l'rAffic. :S~'11P1lw!ttlllntiorut, • ____ ~ _______ w~_~ ______ 346 
~"'\gtffl't 'L1S:htXn,itAunrlori _____________ ~~~~~~~ __ ~ _______ 34':' 

;'i~~:;O C)'Oundln.:' ot 'X'rn\Ul.!orm."I' Wlndll\J:llw ________ .;;.;... ______ ..:.. 34,.. 
, 00' Rn('k Conductor CI~trlm('f' from Pole _____________ .:. ______ :WO, 
,61:- IUlM'l' Co\'~rins: nnd 'l'l'l'!Ilinal O,,&1'IlJ\(.'l! _______ .;. ________ ~, 

u:.:: TroU .. y SPUM or 100 I"N.'t 01' r-_____ ;. ________ .;~_;. __ '_ 3510 
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