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1. GENERAL 

1.1 This section is intended to provide REA borrowers, 
consulting engineers, contractors and other interested 
parties with technical information tor use in the 
design and constru.cticm ot REA.-tinanoed telephone 
systems. It provides information on speci.t.l.cations 
for commmrl.cation lines crossiDg the tracks ot 
railroads. 

1. 2 The following specification which is made a part 
ot this section is reproduced b;y permission of the 
Association of American Railroads. 

1. 3 Sane railroads 111q have their 011111 speciti cations 
for the same purpose which Jll81' ditter from the 
speci.f'ications contained in this section. Therefore 
consultation should be had with individual railroads 
in regard to their use of this specification before 
design or construction work is undertaken. 
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GENERAL PltOCEDUU IKPOltKA TION Olf PEIUtiiT APPLICATIOifS 
FOlt SUBMAIUKE Olt OVERHEAD COMMUifiCATIOJI 

LINE CROSSDIGS OF NAVIGABLE WATEltS IK THE 
UNITED STATES 

A-Purpose 
A-1. The following is intended as a guide, with respect to Federal, State 

and Munir.ipa.l regulations, in eecuring permita for communication line rmea­
inp of navir;ahlr. waters (tidal or non-tidal) in tbe United States. 

B-Gener&l 

B-1. Federal. The Federal Ian require a permit for aueh ci'OI8inp; in all 
case~. and place the juriedietion·under the Secretary of War; also his Chief of 
EngiuM·rs repre&>nted locally by District li;ngineera in most of our principal 
cities. 

B-2. State. Most atatea require special procedures in connection with auch 
crOMingR and the body having jurisdiction should be consulted. 

B-3. Municipal. In addition, some m~nicipalitiee~ auch as New York, 
rf'quire munir.ipal permit for locations within their corporate limit!!. 

C-Procedure 

C-1. Preliminary to preparing applications and plaos, the local District 
J·:n~ineer should be consulted regarding the information required for Ff'deral 
rwrmit ancl t.he manner of ita preparation. 

C-2. An "Information Circular" entitled" Applications for Authority to 
l:xt!l'lttr· Work or J.<:rect Structures io the Navigable Waters of the United 
:-:ta~•s" <·nn he furnished, hy the District EnQneer, or direr.tions given for 
.. ht.ainin~ it. fron1 the Government Printing Office. It covers th~ requirements 
r,,r ~tpplir.ationz.~, Ramplr ma.Jlft and plans, and addresst•fi r1f the Di~tric·t Engi­
w·l•rll. 

C-3. The Ui~l.rict Rngineer iM required to notify municipal aul.horit.ies of 
anv &.pfllirll.fitm for work lying within their corporate limits. 

C-4. l'reliminary to preparing applic-ations and plana the appropriate 
~l.aff· anrl ~1uuwipal authorities shoul•l hr ('rmsulted regarding the information 
r••quirf'fl for ~tat.f' and Munitipa.l }>('rmits an•! the manner of their preparation. 
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SPECIFICATION li'OR COMMUMCATIOH LIHBS CR.OSSDfG 
THE TRACJCS OF RAILROADS 

A-Purpo1e 

A-1. The purpoae of this specification is to describe the general require­
menta of construction and maintenance of communication lines croming the 
tracks and aaeoci&ted parallel communication line~~ of steam and electrified 
railroads, except street railways. 

A-2. Where any requirements of this specification do not meet Municipal 
or State requirements, such Municipal or State requirement& shall govern. 

A-3. This specification prescribes the standard practice to be followed. 
In matters not specifically prescribed, or where local conditions ma.ke the pre­
scribed practice impracticable, they shall be met by methods that will provide 
equivalent security and protection to life and property. 

B-Deflnitions 
B-1. Communicatioa LineL Communication lines u used in this specHi­

cation mean telegraph, telephone and other communication wires and cables 
and their supporting or containing structures which are located outside of 
buildings and are used for public or private communication service and which 
operate at not exceeding 400 volts to ground or 750 volts between any two 
points of the circuit. and the transmitted power of which does not exceed 150 
watts. For such communication wires, when operating at less than 150 volts 
between wireiJ or to ground, no limit is placed on the capacity of the system. 

ll-2. Interlocking, automatic signal o.nd other similar wires (not including 
electric light and supply wires), which operate at not ~xoeeding the voltagt:l and 
power requirement& of communication wires, shall be classed as communication 
wires. 

B-3. Communication circuits used exclusively in the operation of supply 
lines shall, in general, be considered as supply circuits of the highest voltage 
to which they are exposed, and shall be constructed in accordance with the 
Railroad Specifications for Electric Light, Power Supply and Trolley Linea 
Crossing Railways, S-1, but in no case need the communication conductors 
meet the requirements for supply conducto:m in exce68 of 8,700 volts between 
conductors. 

:8-f. Where, however, such communication circuits are below the IU!pply 
conductors in the operation of which they are used, at all points throughout 
their length or throughout the section in which the railroad crossing occurs, 
provided such section of the communication circuits is isolated from t.he 
remainder of the system by transformers or other means, they m.a.y be con­
sidered as ordinary communication circuits wd so OOW!Itructed, af either of the 
following conditions obtain: 

(a) Such communication circuits occupy a. position below all other con­
ductors or equipment or other lines at crosaings. conflicts, or on comrnonly 
used poles throughout the section to which reference is made. 

4 
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(b) Such communication circuits are protected by fuselesa lightning 
arresterA, drainage coils, or other suitable devices to prevent the com­
munication circuit voltage from normally exc-eding 400 volta to ground. 

B-1. Supply Line.. Electrical supply lines mean thoee conductora and 
their neceBII&r'Y supPQrting or containing structures which are located entifeb' 
outside of buildings and are Ulled for transmitting a supply of electrical energy. 

B-6. Except as specified in paragr&pha B-4 and B-7. communication and 
railway signaling wires exceeding the voltage or power limitationaapecified in 
paragraph B-1, are supply lines within the meaning of this specification and 
shall be so coDBtructed. 

B-7. Circuits used for supplying power solely to apparatus forming part of 
a communication system may be run either in open wire or cable as follows: 

(a) Where run in open wire, such circuits shall have the strength of con­
struction, clearances, insulation, etc., prescribed for communication or 
supply circuits of the voltage concerned. 

(b) Where run in effectively grounded continuous metal sheath cable or 
in cable which is attached to effectively grotinded suspension strand by 
means of metal rings or spirally wound lashing wire, the strength of con­
struction, clearances, locations, etc., prescribed in this specification for 
communicat-ion cables shall apply. 

B-8. Voltage of a Circuit. Voltage of a circuit means the highest effective 
voltage between any two conductors of the circuit concerned, except that in a 
grounded multi-wire circuit of 760 volta or less between any two conductors, it 
means the highest effective voltage between any wire of the circuit and that 
point or conductor of the circuit that is grounded. 

B-9. Minor Tracks. Minor tracks mean railroad tracks included in the 
following: 

(a) Spur tracks less than 2,000 feet long and not exceeding two tracks in 
the same crossing span. 

(b) Narrow-gage or other tracks on which standard rolling stock cannot, 
for physical reasons, be operated. 

(c) Tracks used only temporarily for construction or similar purposes for 
a period not exceeding one year. 

(d) '}'racks not operated as a public utility, such as industrial railways 
used in logging, mining, etc. 

(e) By agreement between the parties at interest, other similar minor 
tracks than those listed under (a), (b), (c), and (d) above. 

B-10. Major Tracks. Major tracks mean any tracks not included under 
the definition of minor tracks. 

C-General 

C-1. Permits and Notices. A party planning to erect wires across the 
tracks of a railroad shall give to the Superintendent of Communication or 
other designated officer of the railroad, written notice at least thirty days in 
advance of starting construction. Such notice shall include information 

j 
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regarding the location and pneral plan of the crossing, cl..-ancee aud other data indicated on Typical Communication Line CrosaiPg Data Shee&, Appendix 
L, aud on Typical Drawings T & T 1029, 1383, 1384, aud 1385. and 8DJ' other 
pertinent information in sWiicient detail so that it can be det.ermiDed whether 
or not the proposed coDStruetion will conform to this specifioation. 

C-1. In case~ where thirty days' notice is impracticable because of aervice 
demands or emergency, the parties concerned shall cooperate to avoid un­
necessary delay in the eonatruction of the CI'OI8ing. 

C-3. Markiq Poles. Croeaing pc.lea shall be plainly marked by meaD8 of 
stencils or metal characters showing the name, initials or trade mark of the owning company. Where linea are located on railroad· right-of-way for ai 
least three poles adjacent to the crossing and it is the standard practice of the owning company to ao mark at 1eaat every fifth pole in the line, .the above 
requirement shall be considered as having been met. 

C-4. Fire Bazatd. Crossing poles or other supporting structures shall be 
located as far distant as practicable from inftammable structures and the apace 
around the poles or other suppo.rt.ing structures kept free from inflammable ~~w. . 

c-6. Protection from .Moving Vehicles. Supporting structures adjacent to traveled highways shall be located with a view to reducing, as far as prac­
ticable, the danger of being struck by moviug vehicles. Structures which are 
exposed to abrasion by moving vehicles or to o~er damage which wou¥1 affect their strength materially, shall be protected by guards. 

C-6. Inspection. The construction shall be subject to the inspection of the 
railroad company and shall comply with the requirements of this specification. 
Defective ~terial shall be rejected aud replaced with acceptable ~~ial. 

C-7. All parts of the supporting structures of overhead crossings shall be 
inspected at such intervals as are necessary to assure adequate maintenance. All defective parts shall be promptly restored to a safe condition and, with the 
exception of wood poles, shall be replaced when they have deteriorated to fifty per cent of their required initW strength. Wood poles shall be replaced 
when they have deteriorated to two-thirds their required initW strength. 
(The ground line circumference of various elasses and species of. poles whose strengths have deteriorated to two-thirds their strength when new is given in Appendix G.) In the replacement inspection of treated poles where decay is 
usually internal, the extent of the decay shall be determined and evaluated in 
terms of external decay so that the tables in Appendix G may be applied. 

C-8. Underground crossings shall be properly maintained. 

Part 1-0verhead Crossings 

D-General 
D-1. Relative Levels of Supply aad CoDUDunication Wiles. Every reason­

able effort shall be made in the construction or reconstruction of a crossing to 
6 
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UII.Dp 01' rearr&DI8 the liDel 80 thai supP7 ........... be d • laf&ber level 
than tbe oommmdcatioll WU.. Thil doea not apply iD tbe aue of _..., 
CODtact wirel or their a.oc:iated feeclen. which JIUIIIt. of De: 1 ''I• ~ a 
poaition below all other wine d the CD'OBDg. 

D-1. Where commUDicatioD linea croa over tracb and a IUpply liae ill the 
eame spe.n. or where IU.pply wirel are carried in tbe lower poeitioll Oil the aame 
CI'088ing polea aa the communication wirel, the ccmatructioD of the cro.IDc llhaJl 
be aa follows, dependma upon the voltage of the supply circuit.: 

(a) Where the supply line i8 open wire and the voltage does.n~ uCieed 
750 volta a.-e or d-e to pound, CODBtruction ehall be Ja accordance with tbie 
apeei6cation. 

(b) Where supply circuita of any voltlp are carried Ja cable haviuc 
effectively grounded oontinuoua metal sheath or 011 electively pounded 
awpnelon strand, the conetruction ehall be in accordance with this apeci­
ficatioa. 

(c) Where the supply line is open wire or ia in cable not meetiDa the 
requirementa of (b) above and the voltage uceeda 760 volta &-e to pound 
but doee not exceed 5,000 volta between conductors (2,900 volta to neutral 
or ground), the conatruction sball be in accordance with this speciication. 
except that the communication oonducton ahall be not emaller than No. e 
A. W.O. (0.162 in. diam.) copper' or No.6 Stl.W.G. (0.192 in. diam.) steel. or 
wires the equivalent thereof. 

(d) Where the supply circuita involved are Ja exceee of the .o voltap 
limitations in (c) above, or in excess of 750 volta d-e to ground, the coa­
struction ahaiJ not be made except with the approval of all parti• concemed. 

D-S. Supply wires or cablea carried on the po1ee supportiDc communleatioll 
cirem!a croMing over railroad traeka shall be constructed in accordance with the 
Railroad Specifications for Electric Light, Power Supply and Trolley I..inel 
Croeaing Railroads, ~1. For construction of signal supply circuita not Ja 
excess of 550 volta and 3,200 watta, located below communication wirel, eee 
Specification for the Construction of Railroad Communication Pole Lin-, 
1-A-6. 

D-1. Protection of Metala Apiut Corroaoa. AU pole line hardware ehall 
be of material that will not corrode exceesi.vely under the prevailing coaditiona. 
Where galvanizing is uaed, it shall meet the requirements of the apeeificationa 
for galvanising of the American Society for Testing Material&. 

D-1. Vertical Pull. The vertical distance from the top~ of a cro.­
ing pole to a straight line connecting the top croeaarm of the next adjacent 
polea on either aide of thi8 CI'088inc pole shoUld not exceed the values given ill 
Table D-1. · 

Table D-1 

Vertical Pull 
A•ence LeDcth of Two 
Acijaoeat Ss-o- in F.-

Leas tban 100 
101 to 130 
131 to 150 
Over 150 

7 

Allowable Vert.ioal 
Dia&aaoe in Feel 

8 
10 
12 
14 
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.,... J..eaa&aiCn , aS,.. TheCIWiia&apu lball. where~ 
not.exeeed lOOfeetia the._'t71oedfngdistriet, 126feetba tbemediula ..... 
district and ISO feet iD tbeliglat loading distrie$. Where pracUcabl&. tile ad­
jacent spau eball not exceed the leDgth of the CI'OIIIiDg apaa by 111018 thaD 
fifty per cent, 

D-7. Where pract.ieabJe. the aupporia for the CJ'08IiDg and Dftt adjoiDiDc 
8p8D8 ehall be locat.ed In a .night line. 

D-8. The CIOIIiq aad each adjoiDiq 8pUl sball be kept. free from deeayed 
trees and aa far aa praeticable from overhe.qgiag trees. which misbt fall into the 
line. 

B-aeuaac:B 
B-L GeaenL The coaditioD8 under which all clearana. are epeolfied are 

60 F. aad no wind. Clearaaa.lhall be measured between the aeanet part. of 
the objects conoerned. The clearances required by this aection shall be main­
tained at not less tbaa the epeei6ed values. 

B-1. Side C•ruc•• 11om Jtaila, Poles 01' towers aupportiDc the crGMiDg 
spaa •hall. where practicable. be 10 loeated aa to provide a miaimum borilcllltl.l 
clearaaee of twelve feet from dae neareat track rail aad a miaimum horiRatal 
clearance of eight (eet between the nearest track rail and &DJ' cro.arm. ~or 
other attachment. Where it 18 impractieable ,or UDdeairable to provide thele 
dearaocea, they may be reduced if the approval of the railroad concemed ia 
obtained. Where oeceawy to provide safe operating conditiooa, which require 
uninterrupted view along the tracks fOI' aipala, aigDs. etc., the partie& 0011-
cemed shall eooperate to provide peater clearances thaa thoee apeci&ed above. 

B-1. Vertical Qearaace Above Rai18 fw Pized SuppodJ. The vertical 
clearanC'ce between the lowest 11lbe, guy, or cable and the top of rail eball be 
nut ICIIS than given in Table E-1. 

Table B-1 

Vlltlal Qeuuce AboYe llail1 
Vwti.J a..ra.oe 

iafee& 

Forwinl -······--··· 'II (a) (b) 
For guya, or cables carried 

OD IUBpeDiion strands.... 25 (b) 

(a) Where the win& are paralleled oa the u.me street or hicbway by a 
trolley eootact conductor at a lower level, this clearance may be redueed 
to 25 feet. 

(b) Whert' agreed to by the railroad concerned, in epeeial aituatioaa, lees 
clearance may be provided if safety will not be decreased ihereby. 

~ The clearaaeea epeci&ed in paracraph E-3 are applicable for crOIIing 
span lenctb& up to 176 feet in the hea¥7 loecling diatriet, 2SO feet bathe medium 
loadin1 district, aad 350 feet in the light loadin1 district. Where cro.ing 1pan 

8 



REA-TE & Cll-617 
Reproduced by 
Permission of AAR AIIOclation of America~~. RailloMI 

TeJecraph and Telephone 8eaUoa 1-B-1 

length& greater than theBe are involved, the cleanmc. eboWd be inCI illued ia acoordance with paragraph E-6 (a). 

E-1. Vertial Qearucea Between Wlrea ll'ot Oil the Same SupportJDs Structurea. The vertical cleanneee between conducton of the cnaiDa IJlUl and conductors of other linee shall be not leaa thaD. the values ahown iD Table E-2. Theee clearance& apply under the following cond.itiona: 
(a) Where the conductora at the upper level have 6Dd eupporil (pin or atrain type inaulaton) or are supported on auapension type inluJat.ora Ja a auapended poeition at both aupporta, or are &l'l'8llpd 10 that they are re­strained from disp1acenumt toward the croeaing. 
(b) Where the length of the span of the conductora in the upper poeittOD is not greater than 175 feet in the heavy loading dietrict. 250 fed iD the medium loading district. or 350 feet in the light loading district. 

Table B-2 
Minimum Vertical Clearance ia Feet Betweea 

Wires Not on the Same Structuree 
(All voltages are between wires, except where otherwiae atated. 

or for trolley contact wires where voltape are to ground.) 
Nature ot Wine a& meta- Lnel W 

Open ~Pb wine. 
~. 0..760 te; auwl7 CommUDication oablea, all 901~ <>::..~ ~.:.':'· Nature or ...u.. ~blee baYiuc decti win. aroeaed aacl f'W\PtDJiOD pouaded metal abildb ..moec~Jos- pn'• t'oa. Onr(a) Rralld or atlll' 1r lion at.raDd (d.) ..... 

'710 &o 8 7UO&o Line wine Berrioe 87UO ao ooo 
Communication 

udc&w. dropa voa. Volw 
wires, cables and 
suspension strand 

Trolley contact con-
2 {g) 4 (b) (g) 2(g) 4 (e) 6 (h) 2 

ductora 4 (c) 4 (c) Gu~ and span wires, 
hghtning proteo-
tion wires, supply 
service drops of 0 
to 750 volts 2 (f) 2 2 4 4 2 (j) 

(a) These clearances apply aleo to inverted levela. 
(b) Except where neutral conductors of primary supply eircuite are con­cerned, a clearance of two feet i8 permitted where the supply conductor is above the communication conductor, provided the eroesing . is not v.ithin six feet of any pole concerned in the cr088ing and the voltage to ground of the supply conductor does not exceed 300 volta. 
(c) This clearance ehall be increaaed to at leut aix feet above trolley contact conducton of more than 750 volta to lfOUD.d. This increued clearance should also be provided over trolley contact conductora of lower voltage, unless the croeeover conductors are beyond ~h of a trolley pole leaving the trolley contact conductor, or are suitably protected againat. damage from trolley poles leaving .the trolley contact conductor. 
(d) A conductor which is effectively grounded throughout its length. such u a multi-grounded neutral wire, and i8 &8110Ciated with a circuit of 750 to 
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15,000 volta between eooductore, may have the geamacu apeeified for OPJil 
supply wires of 0 to 750 volts between eonducton. 

(e) This clearance abaU be increased to six feet where the supply vile~~ 
croas over the communication line within six fs horisontall7 of a 
communication pole. 

(f) This clearance ahall be increased to four feet where communlcatioa 
cables croes over open supply service wires. 

(g) Where the required clearance ia two feet, and where conditions are 
aueh that the sag in the upper eOllductor would increue more than 1.5 feet 
at the eroesing point, under full load conditions, the two foot clearance shall 
be increased by the amount of sag inereaee lese 1.5 feet. 

(h) Multi-grounded wye circuits not exceeding 8, 700 volta to ground may 
have a four foot clearance if the lowest supply wire at the orosaing ia not 
lower th&n a straight line joining the points of support of the highest com­
munication conductor, provided the crossing does not occur within six feet 
horizontally of a communication pole. 

(j) Completely insulated sections of guya attached to supporting struc­
tures having no eoncluctor of more than 8,700 volts may hl&ve less tbao this 
clearance from each other. 

E--6. Inueued aeuuaces. Conductors in the upper position at the 
CJ'088ing, except guys or cables supported by suspension strand, shall have 
peater clearances than given in paragraphs E-3 and E-5 under the following 
conditions. The increases in (a), (b), and (c) below are cumulative. An 
example illustrafting the method of determining ~he eleanmce between power 
wires and communication wires where &n open wire communication line crOSI!ell 
over railroad tracks and under an open wire power line in the same span ia 
given in Appendix K. 

(a) For crossing spane longer thlm specified in paragrapb8 E-4 and E-5 (b), 
clearances shall b0 in~ as follows: 

(1) The eleam.nC'!S given in Tables E-1 &nd E-2 aball be inereued by 
the following amounu for each ten feet by which the Cftl88ing span ~ 
exceeds the limits ~oo in pa1-agrapbs E-4 and E-5 (b): 

Table E-3 

0M1'1Ulce Xllcreue IncrementA 

Loediog JNt.riot 
Heavy :md Medium 
Light. 

Amount of lnereue Pill' 10 ftllllt 
L&rp Conduoton Small CoDducton • 

0.15 ft. 0.30 ft. 
O.lOft. O;l5ft. 

* A email conductor i.e a conductor having an ovemll di&meter of 
metallic material equal to or llfl88 than the following values: 

Outaide Diameter of CoMuet.or (!nob) 
Mal:.8l'id &lid 8tnadsd 

All copper 0.100 0.250 
Other than all copper 0.250 0.275 

(2) If the cl'0811iq point i8 located elaewbere than at m.id-apan of the 
c:ooduetom in the upper poait.ion, the required clearance may be obt&ined 
by mult.iplyins the eleua.nce determined in (1) above by the appropriate 
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reduction factotw specffled In Table E-4. The futon to be ..-1 In aQ cue will depend upcm the buiG cleuuoe required by Tablel E-1 or E-1. aad in DO cue 8hal1 the cleanaoe, att. the recluatklll faa&or hM .,_ 
applied, be h. than IUCh bMio clearaaoe. In appl7iDa tta.e fact.on. tlae point of crol8iJI& in the cue of a railroad croesiDg is the track rail whiehll 
futhelt from the nearer support of the cnaiDg apu1. Ia other lituatioaa, it Ia the location under the conducton of any topopaphical feature which 
is the determinlmt of the clearance. 

Table B-l 

aeuuce lle4uctloa J'actora 
Diat.anoe from Neuw 8upj10rt of ~ Spaa ~ p~ of Cto.iDa. Ia Per c.m of CroiliD& 

8JU Leaat.b 
6 

10 
16 
20 
25 
30 
36 

46-50 

Buio Clearaaoe ,_,._ ··- ~ .. BeduotioD J'r.o&or 
0.36 0.47 0.86 
0.47 O.S8 0.88 
0.60 0.68 0.91 
0.71 0.78 0.94 
0.82 0.85 0.96 
0.90 0.92 0.98 
0.96 0.98 0.99 
1.00 1.00 1.00 

Interpolate for intermediate values 

(b) For volta.gfB in UCiell of 60,000 volta between wires, the vertical clear­ances given in Table E-2 ahall be increued at the rate of 3i inch for each 1,000 volta of excea 
(c) Where the conduotora of the line in the upper poeition at a cro.iDc over ' communication line are supported by suspension type insulators, the clearances shall be increaaed by such an amount that the values specified b Table E-2 will be maintained in cue of a broken conductor in either adjacent span, provided such conductor is eupported aa follows: 

(1) At one eupport by suspension type ineulaton in a BU8p8Dded position and at the other support by insulator& not free to swing (includin& semistrain-type insulatora). 
(2) At one support by strain insulators, and at the other support by eemistrain-type insulatofs. 

B-7. Clearance of Con4ucton of a Communication Liae J'JOm tlae Support8 of Another IJne. Where conduetora of a communication line v.re carried near a supporting structure of any other line and not attached thereto, they aball have a clearance from any part of such structure not less than the larger value required by either (a) or (b) below: 
(a) Three.feet, if practicable. 
(b) Six inches plus one inch for each two feet of the distance from the supporting structure of the line passed to the nearest supportina strueture of the communication line. 

F-Loadinc Auwnptiou 
F-1. Three degrees of severity are recognized for the loading due to weather conditions and are designated, respectively. aa heavy, medium. Uld 
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tiPt loading. The claasification of ,_\e United States oa the buia of the 
diatrie&e in which theBe loedinp ahall be ocmaidered to apply iB shown oa the 
loadiag map, Appeadix A. Crollsing wires and supporting etructureo shall be 
deeiped for heavy, mediwn,ud Iicht loading, dependent upoa the district 
in which they are located. 

1'-1. In tfa011e at.&tea in which detailed local districtiq of loading anu baa 
been preeeribed by state administrative authority, ibis diatrictiDg lhowd be 
employed in lieu of that given in Appendix A. Where such diatrieting baa not 
been prescribed, deta.iled diatrieting . or different loading assumptions from 
thoee given in this sp!Citication may be employed where agreed to by all parties 
concerned, including such adminietrative authority as may have jurisdiction. 

1'-8. The specific transverse and longitudinal loadings which shall be 
&IIIWiled in determining the size of poles or the strength of guys in each of the 
loading districts are indicated below: 

{a) Tl'llUVene Loadlq (Poles ed Side GuyB). 
{1) Heavy Loading. A horizontal wind preeaure at right angles to the 

direction of the line of four pounds per square foot upon the projected 
area of the cylindrical surfaces of all supported conductors and cables, 
together with their supporting suspension atrand when covered with a 
layer of ice ~ inch in radial thickness and on surfaces of poles without 
ice covering. 

For supporting structures, other t.h&n unguyed poles at ei'OII5inp 
over major tracks, carrying more than ten wires, not including cables 
supported by BUSpensi~ strand, the transverse load due to the open wirell 
shall be calculated on two-thirds of the total number of such wires, with 
a minimum of ten wires. 

(2) Medium Loadiq. A homontal wind preauure at right anglea to 
the direction of the line of four pounds per Equare foot of the projected 
area of cylindrical surfaces of all supported conductors and cable~~, toset;her 
with their supporting suspension strand, when covered with a layer of 
ice ~ ineh in radial thickneaa and on the surfaces of the poles without 
ice covering. 

For supporting strueturea, other than unguyed poles at eroaeinp 
over major tracks, carrying more than ten wires, not including cables 
supported by suspension strand, the tra.neverue load abaJl be calculated 
on two-thirds of the t.ot&l number of such wires, with a minimum of ten 
wires. 

(3) Light 1-dins, A horizontal wind pressure at right angles to the 
direction of the line of nine pounds per square foot. upon the projected 
area of cylindrical surfaeea of all auppot+..ed eonductore and eablm, to­
gether with their supporting SW~penaion atrand, e.nd poles, without ioa 
covering. 
{b) Loacitudhlal Loadilml (Polee ud Head Guys). The longitudinal 

loading Bball he ueumed equal to a pull in the direction oi the cro86ing of all 
Op8D wire conduc:tore supported, the pull of each conductor being taken M 

50 per cent of ita ultimate strength in the heavy loading district, 33~ 
per cent in the medium loading district, and 22~ per cent in the tight 
b.ding c&trict. 
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G-Polea 
G-L llateriaL Wood poles abaU be of suitable and aelected timber free 

from obeervable defect.a that would decrease their atrengt.b or durability. 
Poles_of Northern White Cedar, Western Red Cedar, Chestnut, Southern 
Pine, Lodgepole Pine and i>ouglas Fir shall meet the requirements of the 
American Standard SpecUicationa for poles of these species. For convenience, 
tables giving the dimensions of ve.rious classes and lengths of theae species of 
poles, aa specified in the American Standard Specifications, are given in 
Appendix J. In the absence of specifications covering other epeciea of polea, 
they shall be considered on the basis of the American Standard Specification 
for the species of pole having the nearest equivalent ultimate fiber stress. A 
table giving the ultimate fiber streeses of the species of poles in more common 
use in communication plant is included in Appendix H. The use of treated 
poles is recommended where practicable, but is not required, ueept in the 
cue of timbers subject to rapid decay. 

G-2. Sizea. Poles shall be of a size not less than the clase specified in 
Table G-1 for the corresponding number of wires carried. If guys are omitted, 
poles must be of sufficient etrength to meet the requirement! specified in 
paragraph Q-9. 

Table G-1 
Minimum Clau (A.S.A. Claui8cation) 
10 winl or te. 11 to 20 wiree 21 to 40 wine O't'W 40 .U. 

Heavy and 

7 6 5 4 
Medium Loading 

Districts 
Light Loading 

District 7 6 6 5 
G-3. GaiDa. Gains ahall not be cut to a depth of more than ~ in. 
G-6. Settiq. Table G-2 specifies the minimum depth of setting for 

guyed poles in average 110il and in rock. 

~of 
iDJ' .. 
16 
18 
20 
22 
25 
?:1 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
*> 
85 
90 

Table G-2 
Minimum Depth of Settiq for Uapyed Poles 
DepUa iD J'ee& ill Anna- Soil for DiaereD& a- of Polee 

Claalaad2 Claa8aad6 0..6&Ddl a-7 

4" 5 
5~ 
5~ 
6 
6~ 6" 7 
7U 

~~ 
8 
8~ 
9 
9~ 

10 
10~ 

13 

4 3" 
4~ 4 
4~ 4 
4~ 4~ 
4" 4~ 
5 4~ 
5~ 5 
5~ 5}( 
5" 5~ 
6 5" 
6}( 6 
6~ 6" 7 
7~ 
8 
8~ 
9 
9~ 

un-
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G-1. Where crossing poles are head and side guyed, the depth of setting of 
poles nonnally employed by a constructing company in the oonstruetion of ita 
lines may, in general, be used. However,. in no case shall the depth of setting 
of a pole at a erossing be more than one foot leu than the depths given iD 
Table G-2, where the pole is set in earth or more than }i foot leas when eet Ia 
rock. 

G-6. Where soil conditions are such that the above depths of setting will 
not develop the strength of the pole, t.he pole shall be set to an additional depth 
or other means used to properly secure the pole. 

G-T. Pole Mounts. Where a crodSing pole is to be set on l$1lri&ee rock, a 
concrete bridge abutment, or other masonry or stone structure, approved pole 
mounts may be used. 

G-8. Spliced Poles. Spliced poles shall not be used to support the crossing 
span. 

G-9. Stub Reinforced Poles. Stub reinforced poles shall not be used at 
crossings over major tracks. At crossings over minor tracks, the use of stub 
reinforcements is permitted, provided: 

(a) The pole above the ground· line is in good condition and is of sufficient 
size to develop its required strength. 

(b) The stub shall have a ground line circumference at least 88 great 
as would be required for a new pole in the 8&IIle location. 

(e) The stub shall be set to a depth at least as great 88 that requi..""ed 
for the pole being stubbed. (See paragraph G-4.) 

(d) The stub shall be attached to the pole by a method which will develop 
at all times the required strength of the pole. 
G-10. Stubs shall, in general, be set at the side of the pole in a plane 

perpendicular to the direction of the line. Where the direction of the line 
changes at the pole being stub reinforced, the stub shall be at the side of the 
pole in a plane bisecting the angle of the corner and in the direction of the 
comer pull. Where head guys are omitted, as permitted in paragraph Q-9, the 
stub shall be set on the track side of the pole in line with the crossing span. 

B-Crossanns and Brackets 
B-1. Wood cr0888.rms supporting the crossing span shall be of fir, treated 

yellow pine or other suitable timber. They shall have a nominal cross-section 
of not less than the values given in Table H-1. 

Table H-1 
Dimensions of Wood Crossa.nns 

Number Nominal Length 
of Wirea (Feet) (lncbea) 

2 1 4Y2 
4 3 4H 
6 6 0 

10 8 6 
10 10 0 
12* 10 0 
16*• 10 0 

• Where crOBS&rms are bored for 
inch croSSB.rms may be used . 

Nominal Crou-oection 
(lnobea) 

2~6 by 3}16 
2}16 by 3}1'6 
2~ by 3~ 
2%by3% 

3 by 4 
3~ by 4~ 
3;;4 by 4~ 

72 inch steel pins, 3 inch by 4~ 

... Permitted in medium and light loading districts only. 
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B-1. Galvanized or painted iron or steel C1'088&1'm8 of strengths equal to 
those of the wood croaaarma specified in Table H-1 may be uaed. 

B-1. Double C1'0811&rmB shall be provided on eroesing poles and shall be 
attached to the pole by means of a % inch crossarm bolt. Double croesarme 
longer than two-pin shall be equipped with double arming bolts, or apaciDg 
blocb and crossarm bolts. at a point near each end of the ci'OIII&rmB. 

B-&. Wood pole brackets may only be used at croeainga over minor tracks 
and shall be in duplicate so ae to afford two pointe of support for each 
conductor. · 

B-1. Single metal brackets, drive hooks or fixtures may be used to support 
distributing wire at railroad Cl'088ings provided such bracket, drive hook or 
fixture and the attachment of the wire thereto is such as to withstand the 
ultimate breaking strength of the wire. 

]-Crossarm Braces 

J-1. Crossarms and buckarms, except two-pin crosaarms, shall be so braced 
as to safely support the loads to which they may be subjected in u.se, including 
lineman working on them. This strength may be obtained by the use of one 
pair of crossarm braces. Steel crossarm braces shall have a cross section of not 
less than ~ inch by 1 >i inches and a length not leas than 20 inches. 

J-2. The braces shall be attached to the pole by a drive screw Qot less than 
~inch by 4~ inches and to the crossarm by drive screws not less than ~ inch 
by 2~ inches or by bolts~ inch in diameter. 

· K-Pina 

K-1. lnsul&tor pins shall have strength sufficient to withstand the loads to 
which they may be subjected. Steel or iron pins shall have a diameter of shank 
not less than 3--i inch. Wood pins shall be sound and straight gl-ained with a 
diameter of shank not less than 1 ~ inches. 

L-Insulatora 
L-1. Each insulator shall be of such pattern, design and material that, when 

mounted on its pin, it will withstand, without injury and without being pulled 
off the pin, the. ultimate strength of the conductor which it supports. 

L-2. Each conductor (not including paired wire) unless dead-ended, shall 
be tied to two supporting insulators in such a manner that they will securely 
hold the conductor to its supJ)orting insulators at each crossing pole. 

M-Tie Wires 
M-1. A type of tie shall be used which will develop the greatest practicable 

holding power without injury to the line conductors. 

N-Conductora 
N-1. Conductors shall be of material or combinations of materials which 

will not corrode excesaiv~ly under the prevailing conditions. 

N-1. Conductors of material other than those specified in Table N-1 shall 
be of such size and 80 erected as to have a mechanical strength not less than 
that of the sizes of copper conductors specified in Table N-1. 
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B-3. The minimum allowable Bize8 of conductors in a SJl811 croBug over a 
railroad which doee not in the IllUDe span alao CI'088 over supj>ly conductors in 
exeesa of 750 volte to ground, abal1 be as given in Table N-1. 

Copper, hard-drawn 

Table l'f-1 
Mialmum Wire Sizea 

8pua 126 Fee& or .:­

Diame&er a..., IDOhel 
10 A. W.O. 0.102 

8p&DR Eace.liu 126 Feel 
up to tao ll'eel (No&e) 

Diame&er 
Gaae r..-

9 A.W.G. 0.114: 

Steel, galvanized: 
In general 10 B. W.O. 0.134 8 B.W.G. 0.165 
In rural districts of 

arid regions 12 B. W.O. 0.109 10 B.W.G. 0.134 
NOTL-If spans in excess of 150 ft. are necessary, the size of 

conductors specified above, or the sags of the conductors, Bhall be 
correepondingly increased. 

N-4. Paired or single distributing wires \Vi~hout a suspension strand shall 
in no case be U8ed for spans longer than 100 feet in the heavy loading district. 
125 feet in the medium loading district, and 150 feet in the light loading district. 
Each wire of a pair not supported by a ~uspension strand shall have an ultimate 
strength of not less than 170 pounds. Single distributing wires not supported by 
suspension strand shall have an ultimate strength of not l~ than 340 pounds. 

N-6. Splices shall, so far 88 practicable, .be avoided in the crossing and 
adjacent spans, unless they are of such a type and so made 88 to have a strength 
substantially equal to that of the conductors in which they are placed. Taps 
shall be avoided in the crossing span where practicable, but if required, they 
shall be of a type which will not impair the strength of the conductors to which 
they are attached. 

P-Sags 
P-1. Table P-1 specifies recommended sags for wires shown in Table N-1. 

Where, however, the wires in the communication line are strung in accordance 
with recognized practices, the stringing tensions employed in the line, gener­
ally wii.l be satisfactory in the CI'OI!Sing span. 

Table P-1 

Wire Stringing Sap 
Heavy and Mediwn Loading Districts 

Span ~h Temperature-Deg. F. 
in Feet 100 80 60 40 20 0 -20 

Sag in Inches 
70 5~ 4~ 3~ 2~ 2}i 1" 1~ 
80 7~'2 6 4Y:! 3Y:! 2~ 2Y:! 2 
90 9~'2 7~ 5Y:I 472 3% 3 2Y:! 

100 11}--2 9 7 572 4y2 3" 334 110 14 11 8~'2 672 572 472 4 
120 17 13 lO 8 672 572 472 
130 20 15 12 9% 7% 672 572 
140 23 18 14 11 872 772 672 
150 26 20 16 13 10 872 7 
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upt loe4 'n& Dilbkt ..... ~. 
iDJ'ee& 120 100 

Tem.....---0... •· 80 • • 10 • 
S.ial ..... 

90 73-i 63-i 5~ 4Ji ~~ 3 2K 
100 ~~ 8 6}i s~ 43-i 3J( 3)( 
110 ll)i 93-i 8 6)i 5M .. .,., .. 
120 14 lt)i 9 7}i &~S 5H 4H 
130 16 13 II • 1H 6}i SH 
140 18 15 13 lOH 8H 7)i 6)2 
150 21 18 15 12 10 8~ 7 

Q-GaJ8 
Q-L Material. Guys ahaJl be of galvaniaed. ilt.eel or o&laer ~n&terW diM 

will not corrode eue.ively UDder the prevailinc coadi\iou. 

Q-2. Side G1IJ8. Pol• aupportiDg t.he eroeaiDg ...- eball be aide-pJed 
with guys having 8Venpbs epeei&ed in Appendix B. ~ u provided ia 
parapaphs Q-9 and Q-10. The strength aj,eci&ed in thia appendix may be 
obtained by uaing various eombiaat.lons of at.andard guys. which, when taka 
together, will ,Pve ~ at leaat u great. aa that specified. 

Q-a. For t.he purpoee of Bide-guying, aerial cab* and their 8U8peneioo 
lltraDdB eball bave the wire eqwvalenta given in Table Q-1. 

Diamet.er of Cable 

Leu than 1 ~ in. 
I~ to 2~ in. 
Over 2,!4 in. 

Table Q-1 

Wire Jtquivalenta 
Equiv&leat Number of Opeo WU. 

Heavy Loadioa Medium 1 .-.eooa Liabt ~ 
DiHriot D~ DiRrie& 

3 4 10 
4 5 15 
5 6 20 

Q-4. Head GuyL Poles supporting the crosaingspan ahaJl be h-.d-pyecl 
away from ·the crouing span with guys having strengths specified in Appea­
diJ: C, except aa provided in paragtaph Q-9. The strength specified in thiB 
appendix may be obtained by using vario\18 combiaationa o( standard guyw. 
which, when taken together, will give strength at least. aa great. aa that speci6ed. 
No head guys are required for lines carrying only aerial cable. For lin• 
caJTying both open wire and aerial cable, head gu.ying need be provided only 
for the number of wires in excesa of t.en if the cable ia supported by a 6,000-
pound suspension strand or for the number or wires in excess of 20 if t.he 
IWipension strand illO,OOO pounds or stronger. 

Q-1. Head guya aball be inatalled 80 aa not to increase tension in the croe.­
iDg apan. In order to facilitate the irustallation of the head guya, a eectioD 
of 6,000 pound 11trand may be placed between the croaaing poles 80 aa to pro­
vide an additional eupport for pulling up the head guye. 

Q.e. Guyiac at Conaen and Terminal.. Where the line terminates or 
changes direction or baa subatantiaUy unbalanced tenaion at any crcaiDc 
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eupport, such additionalpyinl u may be neceaaary shall be provided to take 

care of the additional load. 

Q-T. Where a line eroeaina a railroad changes direction more than ten 

degrees at either croesing support, the side guy within the angle may be omitted 

and the head guy, if required, shall be placed in the direction of the adjacent 

span unless the angle of turn ia greater than 60 degrees. Where the aqle ia 

greater than 60 degrees, the head guy shall be placed in a direction away from 

the crossing span. 

Q-8. Comer guys shall conform to standard comer guying requirements 

unless the guying prescribed in Appendix B-is greater. in which case the latter 

guying shall be provided. 

Q-9. Omiuion of Guya. Guys may be omitted in the following case&: 

(a) Side guys may be omitted where the poles when new will not be 

stressed to more than 25 per cent of their ultimate st.ren&tbs. when subjected 

to the transverse load specified in paragraph F--3 (a), except as otherwise 

permitted in paragraph Q-10. The maximum ·number of wires which can 

be carried by poles of various classes to meet this requirement is given in 

Appendix D. 
(b) Head guys may be omitted where the poles when new will not be 

stressed to more than 663-3 per cent of their ultimate strengths when sub­

jected to the longitudinal load specified in paragraph F-3 (b). The maximum 

number of wires of various sizes which can be carried by poles of various 

classes to m.eet this requirement is given in Appendix F. 

Q-10. Where a communication line paralleling a railroad track on the right­

of-way of the railroad crosses any of the minor tracks li'!ted under subpan.­

grapbs (a). (c), (d), and (e) of paragraph B-9, the side guys may be omitted. 

provided the crosaing poles when new will not be stressed to more than 33~ 

per cent of their ultimate strengths when subjected to the tr&nsverse load 

specified in paragraph F-3 (a). The maximum number of wires which can be 

carried by poles of various classes to meet this requirement is given in 

Appendix E. 

Q-11. If, however, under the conditions stated in paragraph Q-10, there ie 

an &ngle in the line at either crossing pole, comer guys sufficient to withstand 

the unbalanced load on such poles shall be installed. Head guys may be 

omitted unless conductor tensions are not balanced at one or both poles due to 

the dead-ending of any of the wires. Where conductors are dead-ended, guys 

of strengths specified in Appendix C shall be provided. · 

Q-12. Guying in Special Cases. Where, on account of physical conditions, 

it is impracticable to side guy the crossing poles, as specified in paragraph Q-2, 

or to provide the strength of an unguyed pole ~;;pecified in paragraphs Q-9 and 

Q-10, the requirements may be met by head-guying and side-guying the line 

a.s near as practicable to the crossing, provided the line is approximatcly 

straight and the intermediate poles are not of a class lower than those specified 

in para.gr&ph G-2 and that. a strand of strength equivalent to the load in pounds 

((.r which head-guying is required, is run between the two guyed poles. Where 

18 
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neh pying is employed, it lbaJl meet the req!*eJnente of parapapba Q-2 to 
Q-6, inclusive, and ehaU be applied at a diatan~ not ezceedinl SOD feet from 
the nearest croeeing pole. Tbe strand ehaU be attached to the pyed polee 
cloee to the point at which the head pya are attached, and ehaU be 88CUI'ely 

. attached to every pole between the guyed poles. 

Q-11. Guy Leade. Guy anchon shall, where practicable, be located 10 
that the horizontal distance from the ground line of the pole to the IUY or IUY~ 
rod will be not le111 than the height above ground of the attachment of the IUY 
to the poles for head guys, and not leBS than one-thitd that height for Bide 1UJB. 
The guys shall be attached aa near to the center of the load as practicable. 
(See Drawing T & T 1246 for methOd of measuring guy lead and height.) 

Q-16. Jlethoda of Aac:hodD1 Guya. The anchorage for guys ehall in aU 
C&8el be adequate to develop the required strength of .the pya attached to 
them. Guys should preferably be attached to anehon iet in earth or eecured 
in rock. Where this is impracticable, guys may be attached to stubs or poles 
which are properly anchor guyed, or to buildings or other secure structures. 
Guys Should not be attached to trees. 

Q-11. Guy RoelL Guy rods not ema1ler than thoee specified in Table Q-2 
should be employed. The length of IUY rods ehall be auflicieot 10 that where 
the anchor is Bet to adequate depth, the eye of the rod 1rill not be below the 
surface of the ground. 

Table Q-1 

Mlllim11111 SlH of Gur aou 
Si• ol Ou7 Diameter ol 0Q Red 

(poada) (iaohee) 

2200 ~ 
4000 n 
6000 ~ 

10 000 " 16 000 J4 

Q-18. Aacbon. Where wood lop are employed aa anchors, such Iota 
{preferably treated) ehould be not leaa than the aile apecified in Table Q-3 and 
set as specified in paraaraph Q-19. 

Number IUld Si• ol 0~ 
{pouaU) 

1- 2 200 
1- 4 000 
1- 6 000 
1-10 000 
1-16 000 
2-6 000 
2-10 000 
2-16 000 

Table Q-a 

Size of Aac:llor Lop 
Minimum liM of Lop for Ooocl 8 

!loud Lap 8pli& Loa 
8 ft. by 6 in. 3 ft. by 8 in. 
3 ft. by 6 in. 3 ft. by 8 in. 
3 ft. by 7 in. 3 ft. by 9 in. 
4 ft. by 8 in. 4 ft. by 10 in. 
6ft. by 9 in. a;t. by 12 in. 
4 ft. by 8 in. 4 ft. by 10 in. 
7 ft. by 9 in. 7 ft. bY 12 in. 

10 ft. by 9 in. 10 ft. by 12 in. 
19 
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Q-lf. Ia ................ aleaplaad din a&er hcaty-lveto 
lift.r per .. , 11 a ._ tMaiJI• •• •• ill Table Q-a ..._.....be_., •-.... 
• plula 111o•idia& • apdt ,_, 1111 c• wiD..,.. u eta llaoalcl be flirt I d 
cat.apaltlaelap. 

Q-U. WheD ....... lap ............. , 11111a11e1- U.... ladicaW Ia .......... 
~11 aacl ~17 are .-d. f.heT will be eoaaidered • eatillfador;r if eet to a 
Rlicieatlr iDea wd depth t.o denlop equiftleot Mld;nc power. 

Q-11. ..,. • • ton. Bola few uchor lop -.u be due vatle'IJr 
dowDwanl to IIUeb a depda Uaat the py rod wbeo ia liDe with t.be 1'1'1 wiD be 
buried iD the earth u leu& t.o the atent apeci6ecl iD Table Q-4. 

TdleQ-4 

Detaa·of ....._ f• Aaclacn 
.......... .,0..,. ....... ., ....... OnNad 
~) ...., 

1- 2 200 4 
1- 4 000 4 
1-6 000 ·~ 
1-10 000 5~ 
1-16 ooo e 
2- 6 000 5Ji 
2-10 000 " 
2-16 000 6 

Q-10. .Metbocl of Securiq Gta:r StnacL ln eecuriq pya. clamps of 
•uitable at.rencth •ball be employed. A guy strand may be attached to the 
pole either by the wrappill& method or by attachaa.t to BUitable eye bola 
afMHiinl through the pole. The lise or the eye bolt ebaU be euftieient t.o 
develop the required et.r.ph of the IUY· 

Q-IL Guud8 ,_ Gar& Whell anchor pya are IDeated 10 that penou 
or livestock may come iDt.o aeeidenlal eont&et with them. they lhall be 
equipped with suitable parde. 

Q-11. Pole Bracea. Pole bracee may be uwd iD the plaee of 1JU111 eaUod 
for iD pu81*'apha ~2 t.o Q-8. iDelUiive. to provide equivaleat ~ 

• s., .... Stnacl 
R·1. Material. 8uBpeuioD. ltraDde Bhall be ol plYaDiled etee1 or other 

material that will not corrode aceeeively uader the~ condiu0111. 

lt.-1. Silea. For ...- ol 150 feet or Ieee, Table R-1 pvee the miDimum 
.ue. of euapeoeion etraDd to be uwd for eupportiD& ciUierat aiael ol aerial 
able. 

....... of c.we ill 
PoUDd. per Foot 

1..- than 2.25 
2.25 to 6 
E:F.......,.inl6 and leal tbu 8.5 

8uepeariaa 8trud (NCMDiael ~ 
~ia..-) 

6000 
10 000 
16 000 
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11-&. A•+nent to Pol-. The IUipeDJioD struut lball be a\taoW M tile 
pole b)' IMUI8 of lfaDd&rd eable 1Uipell8ion clamp IICUftld b)' a boll -' Ie. 
thaa "'mcbee Ia dWDet.er e'deading through the pole. Three-bolt~ 
clampe ahould be uaed with 10,000 and 16,000 pouDd .-pension llkaDd; 
lingle-bolt euapenaioD clampt ID&)' be U8ld for 6,000 pound IUipeDJioD *-d. 

lt.-1. Where one or both of the cro.in& polee ia a corner pole and the corner 
pWl ia Ia ace~~ of &ve fee$, IIUip8Deion clampt with flared poovea or other 
lllMDI that will prevent lbarp beDda Ia the 1Up8D8ion struul lhall be emplo)'ed. 
Where the cable ia earried on the ineide of the corner, reiaforciag Unb or other 
equivalent meane aha1l alao be uaed where the com. pWl ezceedt the n1aea 
given Ia Table R-2. 

BiN of 
B•r · 011 BlnDII 

6M 
10M 
16M 

Table R-1 

Pull Oil eon. 
15 ft. or over 
16 ft. or over 
10 ft. or over 

R-8. Safety atrapt, grade clampt, reinforcing banda or other equivalent 
devices wbich will prevent prog:reaaive strippiag of cable from entering the 
cnaing lp&1l aha1l be placed at each croeaing pole for cable! 1~ iacbea Ia 
diameter or larger. 

R-'1. Where the IAI8p8Diion ltrand i8 dead-ended on a crcaina pole. it may 
be attached by the wrapping method. or by attaching it to a suitable eye bolt 
mending through the pole. The abe of the eye bolt ahall be IUfficient to 
develop the required Btrength of the awpention strand. 

ll-1. Sap. Suspension ltnDda for aerial cable! lball be atruD& 10 that 
when the eablee are iD place the -.. will be not te. than liveD Ia Table R-a. 
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Table Il-l 

Jliaim111D s.p Ja AerW Cablea 
(lfo Ice or Wlad Loec''nl) 

A~&ol Nar. c.w.. iD per J'oo& Temp. 
-ol 
8lraacl 10' 

~ iD IDoJMa ,_~of 
100 uo• uo• • 140' 110 

20 s 6 7 8 10 11 13 
Up to .6 60 6000 s 7 8 10 11 13 IS 

100 6 8 10 12 If 16 18 

Exceeding .6 but 20 6 7 9. 10 12 14 16 
not exceeding .8 60 6000 6 8 10 12 14 16 18 

100 8 9 11 13 16 18 21 

Exceeding .8 but 20 7 9 11 13 15 17 20 
not exceeding 1.1 60 6000 8 10 12 14 17 19 22 

100 9 11 13 15 18 21 24 

Exceeding 1.1 but 20 9 11 13 16 19. 22 25 
not exceeding 1.4 60 6000 10 12 15 17 20 24 27 

100 10 13 16 19 22 25 29 

ExCNding 1.4 but 20 10 13 16 19 22 25 29 
not exceeding 1.8 60 6000 11 14 17 20 23 27 31 

100 12 15 18 21 25 29 33 

Exceeding 1.8 but 20 12 14 17 20 24 28 32 
not exceeding 2.25 60 6000 12 15 18 22 26 30 34 

100 13 16 20 24 28 32 37 

Exceeding 2.25 but 20 8 10 12 15 17 20 23 
not exceeding 2.8 60 10000 9 11 13 16 19 22 25 

100 10 12 15 17 20 24 27 

Exceeding 2.8 but 20 10 13 16 19 22 25 29 
not exeeeding 3.9 60 10000 11 14 17 20 23 27 31 

100 12 15 18 21 25 29 33 

Exeeeding 3.9 but 20 12 14 17 20 24 28 32 
not exceeding 4.4 60 10000 12 15 18 22 26 30 34 

100 13 16 19 23 27 31 36 

Exceeding 4.4 but 20 13 16 19 23 27 31 36 
not uceeding S.O 60 10000 14 17 20 24 29 33 38 

100 14 18 22 26 30 35 40 

Exceeding 5.0 but 20 11 13 16 19 23 26 30 
not exceeding 6.3 60 16 000 12 14 17 20 24 28 32 

100 12 15 18 22 26 30 34 

Exceeding 6.3 but 20 12 14 17 20 24 28 32 
not e~eeeding 7.2 60 16000 12 15 18 22 26 30 34 

1C<e 13 16 20 24 28 32 37 

bceeding 7.2 but 20 13 16 19 22 26 31 35 
not exceeding 8.1 60 16000 13 16 19 23 27 31 36 

100 14 17 20 24 29 33 38 

Exeeeding 8.1 but 20 13 16 20 24 28 32 37 
not exceeding 8.6 60 16000 14 17 20 24 29 33 38 

100 14 18 22 26 30 35 40 
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8--Cable Aftechmeat8 to SUIIpl ' • Straada 
S-1._ Cablee aball be aitached to the euapeaeioD .UU.d iD tbe aa.iDa lpUl 

by IIUIUl8 of suitable metal riDp or epirally-WOUDd lubiq wire which will 
resist corroaion. The spaciq of rinp abaU not be peat.er than laclicated ia 
Table 8-1. The spirals of laabing wire abaU be 80 apaced that they will aafely 
wpport the cable and prevent. appreciable aaginc between poiata of aupport. 
Tbe metal rinp or lasb,ing wire aball be 80 inatalled that the protealift eo&tiDc 
will not be damapd. 

Table S-1 

Spadq of Cable RiDp 
Weich& of Cable ia 

PoUDda per Fool 
Lea. than s 
Sto8.S 

~ ol Cable BiDP 
aa~Dehei 

20 
15 

Part II-Underbridp Crouillp 

T--Geaenl 
T-1. A•oidaace of AttacbmentL Tbe line preferably should be 80 paded 

that it will be unneeeaaary to make attachment to the bridp et.nacture. U. 
for any reaaon, it ia impracticable to grade a cable line to pue UDder a bridp 
and it is undesirable to attach to the bridge, vertical nma may be made on 
poles adjacent to the bridge. 

T-1. AttachmeatL Unleee approved by the railrot.d compeny, au.cb­
ments to railroad steel bridges ah&ll not be made by devieea that require the 
drilling or cutting of the bridge at.rueture or the removal of rivets. and the 
attachments aball be 80 made that wires. eablee and •wpenekm llrand wiD DOt 
be in metaiUc contact with the bridge structure. 

T -a. Clearance from Abutmeata. The clearance of any eonductor from 
the face of the abutment, when not attached thereto, ahould be not leel than 
three feet for steel bridgea. Cablee or paired wirel and their aupeMion ltraDd 
may be attached directly to the face of the abutment if located not leel than 
24 inebea below the elevation of the bridge aeat. and they ehall provide IUitable 
clearance for pedeetriana, vehiclee, etc .• u may be n~. 

T-&. Clearance from Bridp Structure. Tbe clearance between any coa­
ductur attached to the bridge in open conatruetion, and any portion of the 
bridp structure should preferably be not leaa than aix iachea, but in no cue 
1eaa than three mcbee. The clearance between any conductor not attached to 
the bridp and any portion of the bridge structure should preferabl7 be DOt 
1- than one foot, but in no cue lees tban six incbee. 

Put m-Underpoucl Crolliap 

U--Geaenl 
U-~ Amulpmeat for Work. The work abaU be done at IUch time aad in 

IUCh a manner u Dot to intetfere with the proper and ..Ce u. or operation of 
23 
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tl1e property and tracks of the railroad company, previous arrangements hav­
ing been made with the duly authorized repreaeatative of the railroad company 
for date and time of commencement. Where iron or mild steel pipes are uaed, 
u permitted in paragraph U-7 (d), eonsideration should be pvea to forciq 
or drivinl them under the roadbed in8tead of Jayiog in an open trench. 

U-2. Location. The underground system on the railroad property shall 
be so located as to be subject to the least practicable disturbance. Railway 
tracks and underground structures, including catch basins, ~ pipes. etc •• 
should be avoided where practicable. The manholes, pull boxes, and ter­
minals should, where practicable, be located away from the roadbed. 

U-3. Side Oearance from ltail. Where underground conduit construction 
terminate& at terminal poles, the side cleani.nce of such poles from the nearest 
track rail shall be as provided in paragraph E-2. Where manholes, handholea, 
etc., are employed, which project above the surface of the ground, the side 
clearance, unless physical conditions prevent, shall be not less than twelve 
feet from the nearest track rail, except that at sidings, a clearance of seven feet 
may be allowed. At loading sidings. sufficient apace shall be left for a drtveway. 

U-4. Clearance Below Base of RaiL The top of all conduit protection, 
except as specified in paragraph U-8 shall generally be located at a depth 
of not less than 3 feet 6 inches below the base of rail. Where this is imprac­
ticable, or for other reasons, this clearance may be reduced by agreement 
between the parties concerned. In no case, ,however, shall the top of the 
conduit protection extend higher than the bottom of the ballast section which 
is 8Ubject to working or cleaning. 

U-1. Where unusual conditions exist or where proposed construction wo.uld 
interfere with existing construction, a greater depth than specified above may 
be required. 

U-6. Arrancement of Conduit Syatem. The arrangement of ducts in the 
conduit system contemplated under this specification . shall consist of not 
more than four ducts of vitrified clay, four impregnated fiber ducts or three 
creoaoted wood ducts in width. Where other arrangements are contemplated. 
additional strength of construction and protection may be required. 

U-'1. Protection of Ducts. Ducts extending under the roadbed sectiop of 
the right-of-way shall be protected under the roadbed section as specified below 
and for a distance of at least six feet beyond each outside rail. In other sections 
of the right-of-way, concrete, creoaoted plank or other fonn.s of protection 
should be provided where necessary to prevent injury to the conduit-system. 

(a) Vitruled Clay Ducts. The duets shall be laid on at least. four inchel 
of concrete with at least three inches of concrete on the top and aides. 

(b) Imprepated Fiber and Other Tubular Composition Ducts. The 
ducts shall be completely encased in concrete. The encasement shall be at 
least four inches thick on bottom and at least three inches thick on top and 
sides. 
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(c) Creoaotecl Woocl Ductl. The ducts aball be protected on the top ud 
bottom by meana of creoeoted wood plank not leea than l)i inehel in 
tbickneu or by three inehee of eonerete. 

(d) Iron or Mild Steel PipeL Such pipee aball normally be uClllld in 
eoncre~ u prov1ded iD (br a"bove. However, where physical or chemiral 
conditions will permit, a conduit system consisting of a group of D~ JDON 

than four iron or mild steel pipee not more than 4 inebee in diameter may 
be laid beneath the roadbed wit.hout any form of protection. 

U-8. Where physical and chemical conditione will permit. a conduit eon­
eiating of not more than two iron pipee, not exceeding four inches in diameter, 
or two creosoted wood duets not exceeding six mcbee aquare, or one or more 
cables of a type designed for burying directly in the earth may be laid in tbe 
ground beneath railroad tracke without any fonn of protection at a minimum 
depth of eighteen inches below the base of the rail, unleaa the worked baUut 
section of the roadbed exceeds eighteen inchee, in which cue the conduit ahall 
be laid below the baUaat eection. Cables under main line tracks aball preferably 
be installed in conduit to prevent disturbance to the roadbed at timee of 
replacement. 

U-9. Excavation. The excavated material shall be 80 placed u not to 
interfere with traffic. Ballast material excavated shall be kept separate ud 
free from earth. 

U-10. Shoring. Where necessary to prevent caving, the sides of trench 
at- ~u be supported with suitable planks and bracing. No bracing aba1l extend 
above the baae of the rail or be attached in any way to the raila or ties~ 

U-11. Gradin1 and Drainqe. The trench shall be 80 graded that it will 
have a fall of at least three inches in 100 feet toward the lower muhole or 
terminal, or from an intermediate point toward both manholes or tenninala. 

. ud the bottom of the trench shall be graded evenly. Where eonditiona 
require, a sump or other suitable drainage should be provided for mubolea. 

U-11. BacldUlin1- The trench shall be back6lled with earth to the sub­
grade line and tamped. Track ballast shall be replaced UDder railroad 
euperviaion. 

U-13. Removin& Surplus Material. All surplus material remaining after 
the work has been finished aball be removed, an<i if diapoeed of upon railroad 
property, it aball be UDder railroad euperviaion. 

U-16. Concrete. All concrete employed aba1l be aueb that when teeted in 
6 by 12 inch cylinders after 28 days, it aball witbataDd a compressive teet of 
not leu than 2,000 pounde per aquare inch without rupture. Concrete ahall be 
thoroughly tamped. 
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·- uoo ·- ·-4000 ·- ·- 10110 
·- COIIO COIIO ·-
·- ·- ·- 10110 • 000 • 000 ·- 10100 
·- 1000 ~- 10-
... 1000 ·- ··-

_,.. .... 
!:n'1r., 0:.:.: 
•••••'-" BllliDtiO. ...... 

ll.liPIMaf.-,_ 
l H. H H 

S...,t.dllw ·- ·- ·- ·­·- , .. ·- ·-·- ·- ·- ·­·- ·- ·- ·­·- ·- ·- ·­·- ·- ·-·-. ..... -....... 
·- ... 10000 ··-.. ...... 11000 110110. 

10000 11000 11000 •ooo ··-··- ··-·-....._~ ·- ·- , .. ·­uoo ·- ·- ·-
1100 ·- ·- ·­·- ·- ... ·­uoo ·- ·- ·-·- ·- ·- ·­uoo ·- ·-·-4000 1000 1000 ··-
10110 ·- 11000 ··-1000 ··- 10000 12-·- ··- ··-··-UtltLM .... 

1100 1100 ·- ·-
1100 ·- ·- ·­·- uoo ID ··= 2D IIQO I-
COOI ·- COOO 40110 ·- .. ·- ·­uoo ·- ltDt ·-·- ·- ·- ··­·- ·- 1000 10000 
·- '·- 10000 100110 ·- 100010- II-

27 

·- ·- .• ·­·- ·- ·- ·­·- ·- ·- ·-
. ·- "- ·- ·­·- ··- ·- ... ·- ..... ·-10110 ....... . ·-··-··-·­... ........ 0110 
IIOID11011011-·-u•··-·-·-·- ·- ~- ·­·- ... ·- ·-·- ~- ... ·-·- ·- ... ·-·- ·- ·- ·­·- ·- ·- ·­·- ·- ..... ·- ·-··-·­·- ··- ··- ··­·- 10- lt- ··-................ ·- ...... ·-·- ... ·- ·-1100 ·- .... , .. ..... 1100 ... ·- ·- ·- ·­·- ·- ·- ·­·- UIIO 1000 10-

6000 ·- ·- ·= eooo •• 100110 10 
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.&JJIDdlzB(c-tla_.) 

=-m.r~· :nz.rt;.-: 
..... 71 171 .. - Jl'tii& 

:::.~n: 4;\~U: 
I H H H 1 H H H 

B•W7I.Ga4Uitc ,. ,. ,. 2- ,. ,. uoo ,. 
,. ~- uoo uoo 1100 ·- ,. ·-
,. ,. 4tl0 ·- ,. ·- ·- ·-
4tl0 4tl0 ·- 1000 41100 ·- ·- lOtiO 
4tl0 ·- ·- 10000 4000 ·- ·= 10-·- 10_, 10000 IJGIO 1100 lOtiO 10 11100 

10100 10010 11010 ··- 10000 ·- 11100 ·-101001Jt1010tl010t10 10tl010t10llt10MIOO 

10000 ··- lltiO ·- .,. ··- lOtiO ·-IJIOOHOIOIOGIOIOIOO 1000010-·GIOIOGIO 

11010 ·- 10000 ·- 11000 ·-·-·-Kedl .. I.Ga4Uitc 
2- 2- 2. 2- ,. ,. ,. 2-
noo •• uto a• uoo •• uoo a• 2- ,. 2100 40110 2100 uoo 2- 4000 
2- ,. 40110 4000 1100 1100 40110 40110 
·- 4010 ·- 1000 uoo 4000 4000 1000 
·- ... 1000 10000 4000 ·- 1000 10000 4011010001000010tl0 IOOOI-10tl010000 
1000 lOtiO 10000 IJGIO 1000 10000 lOtiO 11000 
I teO 10GIO 10 000 II 000 10 teO 101110 12 000 lltiO 

10t1010GIOIJOOOIIOOO 10t1010tl010tl010000 
10tl010tl0lltl010tl0 100001Jti010GIOIOGIO 

IJPtLNdiq 
uoo ·- 2100 2100 1100 2100 2100 2100 
2100 2- 1100 1100 2100 uoo uoo uoo 
2100 2100 2100 2100 22110 2100 2200 1100 
22100 UIIO 2100 ttiO 2100 2100 JJOO ttiO 

4000 4000 4000 4000 ·- ·- ·- ·-4000 4GIO 1000 IGIO ·- 4tl0 IGIO 10000 
ttiO IGIO IGIO lOtiO 4000 IGIO 1000 10tl0 

·- ·- 10000 10000 ·- ·- 100110 12000 1000 10000 lOtiO IJOOO 1000 lOtiO llfiCIO 11000 
1000 lOtiO IOGIIO 11000 10000 lOtiO 10000 11000 

10000 lOtiO 10000 lltiO 10000 lOtiO 12GIO 11tl0 
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_Telepapla aacl Teleplwae Belli DB 1-8-1 

AJrelldlzC 

BDDGTB W BIWJ GUYS·UQlJIIlD. l1f P01JBD8 
(Can,.rffaal el llaadud 8ID Gap liar • u.d) ·-- ....... ChF L.dto ........ r.. 'ftiiD 

cl ..... lK 1 " " H 
Bea.,to.cHna 

2 4000 4000 4000 4000 4000 
6 4000 4000 4000 4000 8000 

10 8000 6000 8000 10000 10000 
20 10000 10000 12000 18000 18000 
30 18000 18000 20000 20000 teooo 
40 20000 20000 28000 •ooo 82000 
liO 30000 20000 30000 82000 42000 eo •ooo 30000 38000 80000 48000 
70 80000 30000 40000 48000 eoooo 
80 aeooo 40000 48000 eoooo 70000 

lledlam IMd'na 
2 4000 4000 4000 4000 4000 
8 4000 4000 4000 4000 4000 

10 4000 4000 8000 8000 6.000 
20 8000 10000 10000 10000 12000 
30 10000 10000 12000 18000 16000 
40 12000 18000 18000 18000 20000 
60 18000 18000 20000 20000 28000 eo 20000 20000 26000 20000 80000 
70 20000 20000 26000 30000 aeooo 
80 28000 28000 30000 82000 40000 

IJPtJ.oadi ... 
2 4000 4000 4000 4000 4000 

4000 4000 4000 4000 4000 
lO 4000 4000 4000 4000 4000 
20 4000 6000 iJOOO 8000 10000 
30 6000 10000 10000 10000 12000 
40 10000 10000 10000 12000 18000 
60 10000 10000 18000 18000 20000 eo 12000 18000 18000 18000 20000 
70 18000 18000 20000 20000 28000 
80 18000 20000 20000 28000 80000 

• 
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•••111'm~A.meriea..._. 
T I • phaadTekr'DDeS eMaa 

&fftad'=D 

IU:DIIVII 1nJIIDR OP WIU8 WBICB Cd U 8UPPOilTBD ft 
POI.BI OP YAJIIOUI crassa WITHOUT SID& GVD AT 

C80881BG8 OYBR RADROAD 'l'b.CKS 

(P• ... SpecW cu. Coftn4.,. Panpapla Q-10, See ApJ •B) 
a- A....._.oiC....U.aad,._t......_~ .. .. 
Pele 100 •• 110 176 -BeaYJ Loedinc Dlmict 

1 28 22 18 15 13 
2 22 18 14 12 11 
3 17 14 11 10 8 
4 13 11 9 8 7 
5 10 8 7 8 5 
8 8 8 5 4 4 
7 8 5 4 3 3. 

lledi111D I ... dmc Dimict 
1 53 41 33 28 24 
2 41 32 26 22 19 
3 32 26 21 17 15 
4 24 19 16 14 12 
5 18 IS 12 10 I 
8 14 11 9 8 7 
7 10 8 7 8 5 

J.lpt LG,dia1 Dl8tdct 
1 82 85 M 48 
2 81 81 49 41 36 
3 58 46 37 31 27 
4 42 33 27 23 20 
s 29 23 19 15 •• I 19 15 13 11 I 
7 10 10 8 7 8 
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IIADII1JII II1JJIBBR OP W11t88 WBICB CAR BB SUPJIGRTD 8!' 
POI.88 OP YAJUOUS cr *SSRS WITIIOUT SIDB GUYS AT 

CR0881lfG8 OVBit IIIKOR TlllCKS UJIDBR TD 
coemo•s SPBCD'IBD m PARAGRAPB Q-lO 

a.. A ...... al~udU.i _,..,.._:r.& 
al .. 1. Ul 110 171 -a..., w.•• Dllltdct 
1 62 48 39 33 28 
2 48 88 31 • 23 
3 88 29 24 20 18 • 2t 23 19 16 9 
5 22 17 9 8 7 
6 16 9 8 7 6 
7 8 '1 6 6 4 

·-fMidJac DWdct 
1 90 '16 63 M 
2 '14 59 a) 42 
8 76 16 46 • 33 
4 16 42 35 2t 25 
6 40 32 26 22 10 
6 20 20 20 17 0 
7 10 10 10 8 '1 

1 
J.lcld Lot~ DIMdct 

81 es 
2 76 61 62 
3 70 16 48 • 4 65 liO 40 M ao 
6 46 36 29 M 21 
6 81 25 20 17 16 
7 10 10 10 10 10 

81 
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.lppendiz, 

IIAXJIIVM lWJIBBll OJl WDBS WHICH CAlf BB SUPPORTED- BY 
POLBS OJl V.lltl0118 CLASSBS WITHOUT BBAD GUYS 

Uhlma&e O..fllPCIIa Wire DiameHr ~ Gap ud Material (I DOh•) 1 2 3 f I • 7 

Heavy Loadlnc Dfatrict 
10 A.W.G. Copper 0.102 530 ll 9 7 6 4 3 2 9 A.W.G. Copper 0.114 660 8 7 6 4 3 3 2 8 A. W.G. Copper 0.128 826 7 5 4 4 a 2 1 
8B.W.G.~r 0.165 1325 4 3 3 2 2 1 1 

10 B.W.G. S 0.134 1200 4 4 3 2 2 1 1 
8 B. W .G. Steel 0.165 1710 3 2 2 2 I I 0 

Medium Loactmc Diatdct 
10 A.W.G. Copper 0.102 530 16 13 11 8 6 5 4 
9 A. W:G. Copper 0.114 660 13 11 9 6 5 4 3 8 A.W.G. C-opper 0.128 826 10 8 7 5 4 3 2 
8 B. W.G. Coprr 0.165 1325 5 5 4 3 3 2 1 

10 B. W.G. Stee 0.134 1200 7 6 5 4 4 2 2 
8 B. W.G. Steel 0.165 1 710 5 4 3 2 2 2 I 

Light Loadlq District 
10 A.W.G. Copper 0.102 530 24 21 16 13 10 8 6 
9 A.W.G. Copper 0.114 660 20 16 13 10 8 7 5 
8 A. \V.G. Copper 0.128 826 16 13 10 8 6 5 4 
8B.W.G.~ 0.165 1325 10 8 6 5 4 3 2 

10 B.W.G. S 0.134 1200 10 8 7 5 4 3 2 
8 B.W.G. Steel 0.165 1 710 7 6 5 4 3 2 2 

Where wires of other sizes or having other ultimate strengths, as in the 
ease of various grades of steel, are used, the number of wires can be 
determined by selecting the wire in the table which has the nearest to the 
same ultimate strength as the wire under r..onsideration. 

32 
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AIIOftlat#oe of America ....._. 
Telepaph aad Telephone SeeUoa 

GROlJlO) LllU CIRC1JJII'BRDCB OJ' POLBS OJ' VARIOUS CI.&•BS 
Aim SPBCiB8 WBJCB BAVB DBTDIOIU.TBD TO 

TWO-T.Bi:JtDS TIDIR STaBBGTB WBBlt D\V 

~ 
I'M 
20 
26 ao 
35 
40 
4.15 
so 
&6 
eo 
86 
70 

~~a 21 
28 
2'Ji 

CMibaut Pol.-l'ihr Streqtb, 8,000 Pouada per staue Iac:ll 
a...otPolli 

1 :1 3 4 6 0 1 
OIOIIDCI LiDe CirwmfereAOe-IDolaea 

20 27Ji 26~ 24· 22 2()~ 10~ 
32~ 30~ 28~ 26 24~ 22~ 21 
34)i 32~ 30~ 28)i 26 24 

=~ 37 34~ 32~ 30~ 28 -~ 89 38)i 34Ji 31~ 29~ 27 
41 38)i 38 33)i 31 28)i 26~ 
42~ 40 37)i 34~ 32~ ao 27~ 
44 41)i 38~ 36 33)i 30)i 
46~ 43 40 37 
41 44 41 38~ 
48 4.15)i 

33 
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A•oeiatiaa of~-~ 
..,....... ud Telephone Sectkm 

ApJelldla G (c.tlaaecl) 

Lodppole PJae--liiMr ...._ uoo Poaau,. ....,.lacla 
~ a..o1P• 

1 3 a ' I 0 7 .... OI'Oalld LiM Clreumf .. ••• ....._ 
20 ft~ =~ 

26 23 21Ji 20 It 
25 27)i • ~ 21U 20U 
30 aau ~~ It~ 27~ 26Ji =~ 

22 
36 35Ji 29~ 27 5S 40 38 35J.i 33~ 30H 28Ji ·~ 4S ft~ trl 36 32U ao 27)i 
60 ·~ aeu 33~ 31M 29 27 
56 42~ 40 37)i 35 32U 30 
60 '" :a 39 36 33 aou 
65 4S}i 40 37 MH 
70 47 41 38 35~ 
75 48 4S 42 39 
80 49 46 43 40 
85 60}i 47 '" 90 63 f9}i 4S 

Soatlaem Pille, Doaatu :rir acl Other Speci81 of PalM RaviN a...,_ 
Streqtb of 7,a Poaada per SCJuare IDc:h. (See Group I of Appeadiz B) 

!,-~ C.. of Pale 
1 2 3 ... I 6 7 ,.,. Groud Liae Circumf-.-IJHibN 

20 27}i 25Ji 24 22~ 20}i 19 18 
25 30 28 26~ 24 23 21 19}i 
30 32Ji aou 28}i 263i ~}i 22}i 21 
36 

=~ 
32 30~ 28~ 26 24~ 22}i 

40 M 32 29~ 27}i 25}i 24 
4S 38}i 36~ 33}i 31 29 26~ 25 
60 40 37 36 32U 3D 28 28 
56 41~ 39 36 33~ 31 29 
60 42}i 40 37~ 36 32 29~ 
65 '" 41 38}i 36~ 
70 4S 42 39)i 36}i 
75 46}i 43 40)i 
80 47 44 4l)i 
85 48 4S 
90 51 48 
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C. Y810118 WWCIIi C. WOOD par• ....... , ................ 

..... .... Cedar ·-..... ,...Cedar a • 
IWWood 1-
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........ Cedar 

·r=~ 
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.A&tPea&J 
DIMBKSIOBS IPOR DW POLES o• VAJUOUS SPM:IBS AS SPBCIIDD 

m AMBRICAR STODAllD SPBCD'ICATIOKS at TO 01.1, 
IBCLUSIYB. OP TD AIIBlUCd STAJO)AllDS ASSOCIATIOK 

Kortllena Wbite Cedar 

Fiber 8treDgth. 3,600 Pounds per Square lach. 
From A.S.A. Standard 05.1. 

O..GIPole 1 J 3 ' I I 7 
Xhlim1111lTop 
~(laoMa) rt 26 28 21 1~ 17 II 

~ Orouad 
U..Didutee Millim1111l Ciroumf- M lla ,._&om Ba&l 

Pole from!W$ (Inobea) 
I' eel ,. .. 
16 3}i 26.0 26.0 22.0 
18 33i ·a?:o 32.5 30.0 28.0 25.5 23.6 
20 4 39.5 34.0 31.5 29.0 27.0 25.0 
22 4 41.0 38.5 36.0 33.0 30.6 28.0 . 28.0 
26 5 43.5 41.0 38.0 35.5 32.6 80.0 28.0 
30. 6}i 47.5 44.6 41.6 38.5 aa.a 33.0 30.6 
35 8 30.5 47.5 44.0 41.0 38.0 36.0 32.6 
40 8 53.6 ao.o 48.6 43.5 40.0 37.0 
46 8~ 68.0 62.5 49.0 46.5 42.0 
50 7 58.5 65.0 51.5 47.5 44.0 
65 7~ 81.0 67.5 53.6 49.5 48.0 
80 8 83.5 69.5 55.5 ·51:5 

Wutem Red Cedat 

Fiber Strengt.h, 5,600 Pounds per Square Iach. 
From A.B.A. Standard 05.2. 

CJ...GIPole 1 2 a ' I I 7 
MiDim1111lTop 

Ciroamfeniaoe (Inohee) rt 26 28 21 lt 17 II 

~ OI'OUDCI 
Lioe DiM&ooe Minimum Ciroumfvenoe at Sia F.- from Bu&t 

Pole from Bu&t {lnU.) ,. .. Fee& 
18 3}i 23.0 21.6 19.6 
18 3}i 28.5 26.5 24.6 22.6 21.0 
20 4 34.6 32.0 30.0 28.0 26.5 23.5 22.0 
22 4 36.0 33.6 31.5 29.0 27.0 26.0 23.0 
26 5 38.0 36.5 33.0 30.5 28.6 26.0 24.6 
30 53-i 41.0 38.5 35.5 33.0 30.5 28.6 26.6 
35 6 43.5 41.0 38.0 35.5 32.5 30.5 28.0 
40 6 48.0 43.5 40.5 37.5 34.6 33.0 
46 83i 48.6 46.5 42.6 39.5 38.5 
50 7 50.5 47.5 44.5 41.0 38.0 
66 73-i 52.5 49.6 46.0 42.6 39.6 
80 8 54.6 61.0 47.5 44.0 
66 8~ 56.0 52.5 49.0 45.5 
70 9 57.5 54.0 50.5 47.0 
76 93-i 59.5 55.5 52.0 48.5 
80 10 61.0 57.0 53.5 49.5 
86 10~ 62.5 58.5 54.5 
80 11 63.5 80.0 56.0 
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A ., 0 of A=s«v= p , I + 

T' pY.udTWsiJ'._StDII• 1-N 

Alit dlz J (Catlaald) 

Que at 

m. ...... 8,000 POUDdl per 8quue IDala. 
1'rom A.8.A. at.adard ou. 

a..fiiPW 1 I I ~ I • ' ...._.-Top a. , n(W • II • D It 17 u 

~ OI'OIIIId 
U..Dillll .. w I -a. wzaf . ............... 

Pole .............. ~ .... 
11 8~ 2U 21.0 lU 
18 8~ 28..0 • kO 22.0 10.6 • ' au 81..1 21.1 27.0 16.0 28.0 2U 
22 ' 86.0 aa,o 30,1 28,1 20.1 kl 21..1 
25 I 87.0 au 82:1 ao.o ao 25..1 tU 

30 ~~ 40.0 87..1 81,0 82,1 ao,o ao ao 
81 6 42..1 40.0 87..1 au 82,0 ao,o 27.1 
40 6 41.0 41 asu 86..1 u.o 81..1 2U 
41 6~ 41..1 4U 41..1 au 86.0 88.0 8LO 
10 7 41.1 48.1 43..1 40,0 87..1 U.l 12.0 

II 7~ 11.1 4U ..0.0 40 89.0 86.0 
eo 8 13.1 liO.O 46.1 43..1 
66 8~ 11,0 11.1 '1:0 "'0 
70 ' 66..1 13.0 

Lodppole Piae 

Fiber 8t.nqtb. 6,100 Poundl per Square Inch, 
From A,8.A. 8taadard 05.1. 

Os.o1Pol8 1 I a ~ I • ' Miolm111D Top am. 1 ( .... ) ., II sa 21 11 17 11 

~ OI'OaiMI 
:t.IDe DietaDee Mlatm111D Oroumhnan at 8b ~ &om B11tt 

Pole fiOID Bo&& (~ .... .... 
16 8~ ~0 ...a 10.0 
18 8~ 27.6 25.1 28.1 21..1 20.0 
tO ' 82:6 30..1 28..1 26.1 2U 22.6 21.0 
22 ' 84.0 82.0 80.0 27.1 25.6 28.1 22.0 
25 6 86.0 88.6 31.0 20.0 2'1,0 25.0 23.0 

30 6~ 80.0 86.6 34.0 31.1 20.0 27,0 25,0 
36 6 41.1 au 36.0 83.1 81.0 28..6 26.1 
40 6 "-0 41.0 88,0 81..1 88.0 80.1 28.0 
46 6~ 46.0 48,0 40.0 37.0 84.1 82,0 20.1 
50 7 48.0 45,0 40 89.0 86.0 au 81,0 

II 7~ 4tU 48,6 G.6 40..1 37.6 U.6 
60 8 11.6 48.0 46.0 40 au 
6S 8~ 68.0 40.6 46.0 G.O 
70 9 MrS 61.0 47.1 
76 0~ 16,0 6U 

87 
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&.nciatim of AmeriG8D ...... 
Tellpapb ad TelepboM 8u&IDD 

...... J (C.'I lit) 

J'lber ....... '1,400 POUDdl per Squue.IDah. 
J'loom A.S.A. Standarda 05.4 ud 05.8. 

Cll.ciPall 1 a a ' I • 7 
Milllm1uD Top 

aro..at.r1 W • • II Jl II If II 

~ OloaM u.nw. .. IIIDimam ar..mt or a&._._._._.. 
Pall ....... w ... ... 
10 

=~ 21.1 lU J&O 
18 

2i:i 
20.6 IU 22.6 21.0 18.0 

20 4 81.1 27.1 2U 28.6 22.0 20.0 
22 4 aa.o 31.0 29.0 285 26.6 23.0 21.0 
25 6 au au 30.0 28.0 28.0 24.0 21.0 

30 6Jf 37.1 31.0 au 30.0 28.0 28.0 1&.0 • 0 40.0 87.6 36.0 82.0 80.0 27.6 2U 
40 0 a.o 89.1 87.0 84.0 81.1 29.0 27.0 
45 ou 44.0 41.1 38.1 38.0 88.0 80.6 28.6 
60 '1 48.0 48.0 40.0 87.6 84.6 31.0 29.1 

65 7Jf 4'1.1 44.1 41.1 30.0 80.0 88.6 
80 8 40.1 48.0 48.0 40.0 87.0 84.6 
05 8Jf 61.0 47.1 44.1 41.1 38.5 
70 9 62.6 40.0 40.0 42.6 89.6 
76 9Jf M.O 60.6 47.0 44.0 

80 10 65.0 61.6 48.6 45.0 
86 IO}i 10.6 &8.0 49.1 
90 11 67.6 64.0 &0.5 
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A_,.¥ • fJl Ameriea BatiNidl 
Telepaph acl T.....,oae Sut'gn 

•• •E 
Bn ... f!lc i I tkwofciiRNMihetwt•,...wtr..D4 ___ __ 

tloawtr..,....aot• wlaam n 'rirUuaa••••cwwtlletlalllaofa 
....._._. ___ op~a-wllepcnrerliulatlle ...... 

A"Ume the cue Ia wblola the power IIDe C!&l'l't. a nr-Fn= W.wire 
circult of 6,900 voltl be~w&& winl, the ..0. aUuhed to Jlllll-i7pe ...,.&on 
Oil wood ........ uul t.ba&;-- wire .......... of Wo ...... of IOIId oopper 
and one e&rand of coppeM~Gvaed ..., the oftl'all dtazneter of whiola Ia 
0.230 inch. A.ume a11o that the --me 1a looated m the heavy Josclmc 
diatrict and bt the Jeocth of the power line .... -~ Ia-,.... The 
met.hocl of d.etermiD.iDc tbe NqUiled clearance betweea tbe Jo.- power ~ 
and the hi&hed commUDiCJat.ion wile OCIII8ilte of the followiDc a&epa: 

(a) Referring to Table E-2; the power line tabe the c•s•fietlon of 
opeD SUpply winls. 780 to 8,700 nlte and the buic clearaDce il, tberefore. 
four filL 

(b) BeferriDI to psnpaph E-e (a); nee the cro..iDg i8 located ia the 
heavy loeding d.i8trict, and the power line IJIUl aceecla 175 feet in leqth. an 
increue in clearance ia required. Beferrin& to the IIIOODd table iD eub­
pancraph (1) of paragraph E-8 (a), the wile Ul8d Ia tbia usmple ta1ra1 the 
cl•eification of a "IIIDAII OODCluctor' eiDce it Ia stranded, ia other tbaD 
all-oopper and hu aa cmnll diameter Jela tbaD 0.275 inch. Referring 
DOW to the firat table in \bil MID8 subparagraph, it will be II88D that the 
amount of clearance increue for a "amall conduotor'' in the heavy loading 
diatrict ia 0.30 feet for each ten feet by which the apu leqth aceeda 
176.feet. The lpallieDgth of- feet exceed~ 175 feet by 80 feet, 80 bt the 
clearance incre688 ia 8 multiplied bJ 0.30 feet, or 2.4 feet. The total c1earaace 
ia, therefore, the 8UDl of 4 uul 2.4, or 6.4 fee\. 

(c). Thia clearance Ia applMable If the communication line cr.-under the 
power line at or near the middle of the power line apu where the asp of the 
power wiree will be peateat wbeD they are loaded with ice. Since the ia­
creued eag of the power wirel caUI8d by ice loeding Ia leBa near the power 
polea than at.~. the clearaaoe need not be u peat u 6.4 feet if the 
point where the commUDication line CfOII8II under the power line (an.ln& 
point) ia other than at the middle of the power line apu. To take aecount 
of tbia permiaeible deare11e, another step ia nece.ary. 

(d) Reien:ing to Table E-4; 88IIUIIle that the distance from the Deal'elt 
power pole to the center line of the communication line ia 51 feet or 20 per 
oent of the leDgth of the power line apao. The comwponding reduction factor 
liven in the table for a buic clearaace of 4 feet is 0.71. Multiplying tbia by 
6.4 civee a net cleanmce of 4.5 feet which ia the clearance that ehou1d be 
provided under the conditions UIWDed. If this clearance had been J.e. than 
4 feet, the buic clearaace of 4 feet should have been provided in aecordaooe 
with the requirements of subparagraph (2) of paragraph U (a). 

(e) The above U8UII1el bt the supply wires croea over the oommuni­
catioa wires at a diatance of more than 6 feet horisontally from the nearest 
communication line pole. Ia accordance with note (e) of Table E-?. if tbia 
horisontal diataace ia lele than 6 feet, the buic clearaace Ul8d inti.., above 
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oomputatioaa lhould be 8 fen aac1 the alearuce under the ooaditioaa u­
lalllld above would be .. , fen at micl-lpm or 8.8 ,.,. at the 20 per oeDt 
palaL 

(f) The above tak• cue altha clearaaoe increue required by parapaph 
E-8 (a). The am step • • delermiae the further inoreue nquiled by the 
voltage of the power aireuit u pveo in panpaph E-6 (b). In the aue 
eeuned, Iince the volf.a&e ia Ie. than liO,OOO volts, ao incnue ia required 
mel the clearaoee u det.ermined in step (d) or {e) above would meet the 
combiDed requiremelita of pancrapbe E-6 (a) and E-6 (b). Bad the voltap 
been 69.000 iDstead of 8,800 volts, the buic clearance from Table E-2 would 
have been 6 r-. the olearauce due • ~pan 1eogth ·would haw been that 
det.erminecl in Rep (e) above • which would be added ~ inch for each 
1,000 YOIII that the YOltap aceeda ~ volta. This in018Ue would 
amount • 9~ inchel, or 0.8 r-. aDd the total clearaace would have been 
9.2 feM at mid-apua. or 7., feM at the 20 per cent point. 

(s) The fiDal factor which eaten into the determination of the clearaDce 
ia tbe method of auppon of the power CODductoJ'I u given iD. paragraph 
E-6 (c). The object of thia elearaaee iD.CieUe ia to insure that a total 
clearaace ia provided such that at least the basic clearance called for iD. 
Table E-2 will be maintained in thetmmt that the power conductor ia blokeo 
'in the span adjacent to the Cl'OI8iDg in thcee aituatioDa where the conductor 
ia more or leBa Jicidly supported at one aroBDg structure and at the other 
CI'OMing atnacture ia aupported by 8U8p8D8iol1 or other type iDaulatora which 
are free to awing aDd thereby permit a large increue in the aac of the power 
wire in the CI'OI8ing ~pan. Where the power conductor is su~ by pin­
type iDaulatora at both croeaiDg at.ructUree. u 888UIIled in the ezample in 
thia appeaclix. thia effect ia not preaent and no increase in clearance ia re­
quired for this item. The aame reeult would have obtained had the power· 
conductor been supported by 8Uip8D8ioB-type insulatora at both C1'088ing 
structures. This effect ia important cmly where the method of supporting 
the power conductor ia auch u not to permit the aame freedom of movement 
ol the conductor at one CI'OI8ing atnacture u at the otlwr. The deter­
mination of the inereue in aac which would result from such diMimilar 
aupportiDc arra.npmenll ia complicated and aince it ia a type of conetruetion 
which will n.rely be •countered where this apecification ia involved. it will 
aeaeraJly be found preferable • obtain the information from the eqineera 
nf the company 01r'Diu the power line rather than attempt to compute it. 
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TYPICAL COIIIIUlUCATIOK t.IKB CllOSSIKG DATA 81ID'f 
(A data sheet of the type iBuatn.ted below llWl be 81led out b7 U.. ~ planninl to erect wiftll &CI'Ofll the raihoad ud forwarded to t.be ~ tendent of Communication or other deeip•ted ofti~1 klpther with tbi ~ and other pertineat iDformatioa, u a put ol uae aot.!• ~'~Quine£ b7 puagn.ph C:.l.) 

Name of party~ aroBDa-·---··--·---·-·--·-·,--...-... Location of propoeed Cf08IiDc. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

·---··-··-·--·' ____ ........_... ......... 
Polee-Kind of ~Tr.tecl or uatre&tec:L.----·---.. ··~··-.. 
Polee-Claaa and~ ··--··-··--·--··----· ........ . Polee--I>epth of eettiDI---- ··-·-·········-·--·-·····-· ................ . 
~;:. ~Aw!'.:!=;l-:;._~-~-~~~:.~~~~ 
Guys, Bide--NomiDal breakiDg atreDcth-------·--··-...... ··---
Guya, Head-Number, kind ud aile.-·-·····-----····----.. ······--··· Gcya, Head-NomiD&l breakm& at.reqth.---------·····-··-·-·····--·--Guy Clampe-Kind and aile.---·-·-·-······--··-··--··--··-·····--·· Guy Clampe-Number at pole end.---······ .. ···---··--···-···-··-·-·····-··-· Guy Clamps--Number at guy rod enL .. --.. ····-·····-······-···-·········-·-·-·· Guy Roda-Kind and BiH.---····-··--······-··-·--······-··-·-····-··­Anchor&-Kind and lile.----··-··--·-··-··-··-··-·-·····-··········-··--­Anchont-D~pth of aettiDI---····-················-··-··-·-·-······-·····-··---Croeaarms-Number, immediate conatruction.-------·-···-··-----··· .. -­CI'088&l'ID8-Number, future conatruction.-------··-······-··-·-···-······-Croaaarma-Mat.erial. ______________ -'·-·······-·-·---·····--·----·· CJ'OIIIIai'ID8-S ______ , ........................................................ -····-·-······· 
Croaaarms-Number of piDa per arm.--------··-··-·····-····--··--·-··-·····-Pina-Material... _____ , ............................................ ---·······-··-······-·-······· 
~-==::=:::::::::::::::::::::::::::·:::::::::::::::::=::::::== Piu-U metal, ltate if plvaoized. ______ .......... -·-----··-·-·-··--·--
luauJatont-M&terial. ________ ...... -·-············-··-······-··-·····----····--
{;:;:!:toMa~d-~!Wb;f:::::::::::::::::::::::=:::::::::::====:== 
;~ -:ta:F~i;··;;;;g:::.v;;it;~g;.-~:::~::::::::::::::::::::::::::: 
Suapenaion ~d-Kind and aize.-------··········-·-··-·-········ .. -····-·-·-Suspension Straud-Nominal breaking strength.---····---··-·-··-·-·-···-· Suspenaion Strand Attaebmentr-Kind and size of through bolt. ________ _ 
Suspension BtraDd Attachmentr-'!'YPe of~ clamP·-----·-·-···­SU8peD8ion Strand Attachment.-Type of safety straP-------········-···-·-· Suspension Strand Attachmentr-Kbid and size of safety strap bolL-
Suspension Strand Attachment.-Type of reinforcing linb.---··--·-·-· Suspension Strand Attachmentr-Kind and size of reinforcing link bolta Cable, if any. diameter, inches. ................................................................ --
Cable, if any. ~unda, per fooL---······-··--··-··-····-·-·-··· 

g~i: ==~=~:=~::::~:::::::::::::::::::::::::::::::::::::::::::::::::::~ 
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