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RILEY, COMMISSIONER:

ORINIQ

The present investigation, irstituted by the Commission upon
ts own motion, i3 az inquiry into tke reasonableness of the rules governing
the construction of overhead electric supply and communication lines, as
contained 4in Cenmeral Order No. 64-A, effective Marekr 1, 1929, and in two
supplements to that Ceneral Order which were issued i3 1932 end 1934-(l)
Revision of the rules appears dosiradble as many changes have occurred since
their adoption, improvements have been made in the art of constructing lines

and in the equipment used; supplemental modifications of the rules have

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

(L) Statutes 1911, chapter 499, prescribed certain regulations for the
erection, use and maintenarco of electric poles, wires, cables and
appliances. That statute provided that it should take effect six xonths
from the date of its passage, in so far as it related to new work, and
allowed five years in which to recomstruct all then existing work and
construction s¢ as to comply witk its provisions. In 1915 the Commission
was empowered to grant extensiozs of time within which to recomstruct
existing lines. (Statutes 1515, chapter 600; L.A. G. & E. Cord,, 11 C.R.C.
2913 Re Compliance Investigation, 22 C.R.C. 651.) 7kte 1915 azendzent also
empowered the Commiassion "to make suck further additions and changes as.
said commission may deom mecessary for the purpose of safety to employees
and the general pudblic.”

General Order No. 64 was adopted in 1922 (21 C.R.C. 659). It exbodied
modifications of earlier Ceneral Order No. 26 and contained numerocus

requirements, including and additive to tbose contalned in the statute.
The prosent General Order No. 64-A was adopted in 1928 (32 C.R.C. 524).
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At tre initial hearing ir this matter on Jume 7, 1938, a
Goneral c«:ammitteefz) representing the various interested pa:*tieé was
formed to &iscuss and study the changes to be made in the rules and to assist
the members of the Commission's staff in the redrafting. During the succeeding
period of three years, mexmbers of this Gemeral Committee participated in 32
meetings, in which representatives of all interested parties took part, with
tho result that all operators of electric supply and communication lines of
the various classes were afforded the opportuzity of proposing, discussing
and aiding in the drafting of new and changed provisions for a revised

order. Thereafter, members of the Commission's staff prepared revised rules,

in the form of a suggested genmeral order, which were the subject of an ex~

tended (four days) meeting of the General Committee. After making some
changes, this suggested genmeral order was presented in evidence by members
of the Commission's staff, at putlic hearings held on Jume 23, 24 and 23,
1941. Some objections and rew recormendations were mace by interested
parties, following which further changes were made and offered in evidence

at a public hearing held on

(2) General Committee:

S. S. Bloom, Chairman Califorria Railroad Commission
Le R. Knerr California Railrond Commission
F. A. Gift Yestern Union Telegraph Company
T. J. Floming California Independent Telephone Assn.
D. I« CoOne The Pacific Telephone & Telegraph Co.
and Southern California Telephone Co.

3. J. Lisberger Pacific Gas and Zlectric Company
D. D. Smalley San Joaquin Light & Power Corp.* and

, Midlend Counties Public Service Corp.™
v Es ROW Southerr Celifornia Zdison Company Ltéd.
A. C. Putnam m™e Nevada~Californis Electric Corporation™*
As Lo Williams Bureau of Power and Light, Ios Angeles
Bs F. Delanty Muznicipal Utilities, Fasadena
Je Je Deuvel California Farm Bureau Federation
C. H. Rohrer™*~* Intermational Brotherhood of Zlectrical

Jorkers & Electrical Workers State Assa.

G. E. XKizball Industrisl Accident Commission
5. L. Foster Market Street Railway
Julian Adams Pacific Zlectric Railway
M. A. delew Irdustrials

™ Now Pacific Gas and Zlectric Company
»* Now Califorria Zlectric Power Company
»ah succeeded by F. We Bartholomew and J. C. Macdeonald
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September 17, 1941, at which time the matter was submitted for decision.

Rules of the character here before the Commlsslon, for mb&ifi—

cation and revision, find a wide application in public wtility operation and
service. In theae respects, the rulos not only provide a standard of sarfety,
both to the workman and 40 the publie, dut likewise materially conmtribute
%0 the stendard of service rendered azd also afford a means ¢f coordination
betwoen dilferent types of lires, such as power and communication.

Tnder the terxms of the new general order, existing facilities,
lawfully erected in accordance with earlier generesl orders, are permitted %o
be maintalaed acecoding to the rules effective when such facilities were
constructed or recorstructed, excent as <0 certain safety factor requirements
specified iz Rule 12.2; but any lines conatructed or reconstructed after the
new general order becomes effective, must comply with the rules therein
contained. In other words, thc zew gexeral order does not require a complete

and immediate reconstruction of existing lines installed prior to its effective

date. Such an ordsr would be unreasoneble te 6perators and to the public

alike. The new oxrder, like its predecessors, is a part of a long-range
progressive prograxm designed to eventually bring all lines up to the standards
required in new copstruction. Coxmpletion of that program Is not economically
feasible within a short period ard, in fac¢s, the revision of the order at
this tize clearly indicates that o progreri may be comsidered complete and
static. There is another phase <0 the adeption of rules suchk as these, in
that the rules must not only be practical, from a physical point of view,

but likewise they zust be witkhiz reasonacle economic limits; otherwise costs
10 serve and consumer rates may be adversely and unreasonably affected.
Eaving in mind these consideratiors, Rule 12.7 in the new gemeral order per-
nits prior construction to remain ina service and provides as follows:

"12.3. Lines Constxuceted Prior to This Order

The requirements of this Order, other than the
safety factor regquirezents specified in Rule 12.2, do not
apply to lines or portions of limes constructed or
reconstructed prior to tke effective date of this Order.
In all other particulars, such lines or portions of lines
shall conform t¢ the requiremerts of the rules in effect
at the time of their conshruction or reconstruction.”
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Tor reasons nereimadove indicated, the Commission is 6r the

opinion that Rule 12.3 of tre now gemeral order (there is a similar

provision in General Order No. 64-A) is e reasonable and necessary
provision and that it world be uareasonsble to order wkolesale and immedliate
reconstruction of all existing overbead lires, as is sometimes urged.
Eowever, Rule 12.4 provides that 1f ™iz its opinien, safety or public
interest requires, the Jomzission may order rocomstruction or alteration

of existing lines.”

The form oF tke new general order is similar to that of its
predecessor, Generel Order No. 64-A. Sections I to 1V, inclusive, are
generally applicacle to all classes of electric lines, as specified in the
detailed provisicns thereof. Section V embodies rules for supply lines
(including trolley systex limes); Section VI for tower liness; Section VII
for trolley liner; Seetion VIII for communication lines; and Section IX
provzdes special rules for all classes of lines on joint poles, while the
miles of other ssctions provide ths ordirary mules which apply to the
sevorsl classes of lines when placed on joint pales, Furthermore, in
additior to modirications of Tules of Genmeral Order No. 64~A, the new rules
contain some provisions whick have not appeared in any previous orders.
Broadly speaking, the chinges to be incorporatel in the new order will bde
both more and less restrictive, according to tre conditicns and situations
ovtaining.

The order instituting investigation states that one of the
purposes of the investigasion was 10 consider the procedure to de followed
in obtaining authority to deviate froxm the rules and the condivions under
which such authority may W granted. In this respect Rule 15 of the new order
provides, in substance, that the Cozmission will corsider applications which

contain a full statement o existing coaditions, together with the reasons why
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authority to deviate is requested and is believed to de justifiadble.
That rule also provides trat, unlesc otherwise ordered, authority %o
deviate will be limited to the particular case or the specific type of

construetion covered by the application.(s)

Three Of the larger operators bave requested that tho new
general order rot be mede effective until six months after promulgation,
primarily because of the national defemse situation. Iz view of the
war development and the beavy demand deing placed upor the utilitles, it Is
oy opinion that the request is rezsozable aad the order will provide an

erfective dste of July 1, 1942. I recoxmmerd tke following order.

CRDER
The Cormission, on its owz motion, having inmstituted an
investigation into tke reascnableness of rules governing overhead line
construction, said investigation having been submitted following the takirng
of evidence at pudblic hearings znd, dased upon the record and upon the

findings contained in the foregoing opizion, It 1s heredy further Tound

thet the rules governing overhead lize construction contained in the attached

Goneral Order No. 95 are reasonable and should be adopted, and

IT IS HSRESY ORDERED trat said Ceperal Ordex No, 95, attached
hereto, be and it is hereby adopted, Said Gemersl Order No. 95 shall
supergede Gomeral Order No, 4-A, skall apply to all overnead electric supply
and communication lines coming within the jurisdiction of this Commission,
and shall decome effective on July 1, 1942.

Thke foregoing opirior amd order are heredy approved eand

r1led as the opinicn and order of the Railrozd Commigsion of the State

(3) Such applications, of course, should comply witd the Commission'’s
Rules of Procedure.
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of California.

Dated, San Francisco, California, Decen

Commissioners
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Geneval Provisions

8ECTION I
GENERAL PROVISIONS
1. PURPOBE OF RULES -

© The parpose of these rules 1s to gorm\:!a{e 40! u\e g{ﬁh G£

Californin, uniform requirementa for overhca.d electrical
line construction, the application of which will insure ade-

quate service and secure safety to persons engaged in the

construction, maintenance, operation or uss of overhead

~ electrical lines and to the public in general..
12, APPLICARILITY OF RULES

These rales apply to all overhead electrical supply and
communication lines which eome within the jurisdiction
of ' this - Comminsion, located outude of bnﬂdmm, as
follows:

12.1 Covstruction and Reconstruction of Lines

The requirements apply to all such lines and extensions
of Lines constructed hereafter and shall become applicable
also to such lines now existing, or any. portxon thereof,
whenever they are reconstructed. '

The recounstruction of an element of a line reqmrm that
all elements subordinate to the reconstructed element
meet the requirements of these rules, For the purpose
of this order reconstruction will be construed to.mean
that work which in any way changes the identity of the
pole, tower or strueture on which it is per[ormod
excepting:

A. SERVICE DROPS o
Service drops may be added to existing plant without
mecessitating changes i in the cireunit or line from which
they originate.

B. CONDUCTORS
.Conductors or circuits added to crossarms mstallcd
prior to March 1, 1929 will not be required to afford
greater ground clearance than the ground: clearance
provided by conductors of the same or higher voltage
classifieation which are already in place on such arms.
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All other clearances with which sachk added conductors
or circuits are concerned shall be in accord with these
rales. IS o
C. S'UBORDII\ATE ELEMENT - U Y
An element (such as 2 crossarm or a conducwr) addcd
~ to & pole, tower or structure shall meet all requzxcments
of these rules but does not require any change in Like
clements mread_v existing except where the 8dded clcmcnt
in related in buck arm construction to an existing arm in
which ¢ase all construction on the related arms shall meet
the requircments of these rules. A crossarm, pole, tower
or other structure to which. any’ subordinate: element is:
added shall meet the strength safety fncwr reqmremems
spcczﬁcd in Rule 42

- D, REPLACEMENT OF POLES, TOWERS OR OTHBR
STRUCTURES

The replacement of poles, towers or other struct‘crres is

considered to be reconstruction and requires adberence

to.2ll strength and clearance requirements of these rules.

The ¢learances. of the spans adjecent <o the new sapport
need not be changed but the new support: shall -be such

that when the adjacent’ support is replaced the span
* between will meet a.ll the provmons of ﬂus Ordcr i

12.2 Maintenance of I.mes

Al lines and. portions of lines sha.u be mmtmned in such
condition as to provide safety factors not less than those
specified in Rule 44.2. Lines and portions of lines con-
structed or reconstrocted on or after the eflective date
of this Order shall be kept in. conforxmtv mth the reqmrc
ments of this Order.

‘The restoration of clearance oryvmn.ny cstabhshcd pmor 0
the effective date of this Order, where the’ Onﬂmnl clear-
ance has been reduced by additional samwing: or other
causes, 13 not considered to be reconstruction'and the
reestablished clearance shall conform to the requirements

.. of the rules in effect at the time the original clearance
. ~was established, - The changing of clearance for any other
© purpose is-reconstruction and clearances so changed shall

comply with the rules of this Order applicable to recon-
struetion.
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General Provisions

SECTION I
GENERAL PROVISIONS
11. PURPOSE OF RULES

The purpose of these rules is to formulate, for the State of

- Californin, uniform requirements for overhead electrical

~ line construction, the application of which will insure ade-

quate service and secure safety to persons engaged in the

construction, maintenance, operation or use of overhead
electncal lines and to the public in general.

12, APPI.IC.A.BJI.ITY OF RULES
These rules apply to all overhead electrical supply and
communication lines whick ¢ome within the jurisdiction
of this Commission, located outmde of. bui'Idmgs, a8
follows:

1121 Construction and Reconstruction of Lines
The requirements apply to all such lires and extensions

of lines constructed hereafter and shall become applicable
also to- such lines now existing, or any pornon ‘thereof,
whenever they are reconstructed.

The reconstruction of an element of a line requires that
all elements subordinate to the reconstructed element
meet the requirements of these rules,” For the purpose
of this oxrder reconstruction will be construed.to mean
that work which in any way changes the identity of the
pole, tower or structure on which it is per!omed
exceptmg

A. SERVICE DROPS o
Service drops may be added to existing plant without

necessitating changes in the circuit or line from. which
. they originate,

B. CONDUCTORS.

Conduetors or cirewts added to crosserms installed
prior to March 1, 1929 wil mot be required to afford
greater ground clearance than the ground: clearance
provided by conductors of the same or higher voltage
clasmification which are already in place on such arms,
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All other clearances with which such added corductors
or circuits are concerned shalli be in accord with these
rules. : L
C. SUBORDIN’ATE ELEWE\‘T R A
An element (such as a crossarm or a conductor) ndded
to a pole, tower or strueture shall meet all requzremcnts
of these rules but does not require any change in like
clements already existing except where' the added clement
is related in buck arm construction to an existing arm in
which case all constructzon on the relatcd arms shnllmeet
the requirements of these rules. A crossarm, pole, tower
or other structure to which any’subordinate. element is
added shall meet the strength safety fucwr rcqmrcmt.nts
speeified in Rule 44.2,

D. REPLACE’VEENT OF POLES TOWERS OR O’I‘IIER
STRUCTURES
The rcplaccmcnt of . poles, towers or other strucmr% Js
considered to ‘be reconstruction and requires adherence
to all strength and clearance requirements. of these rules.
The clearances of the spans adjacentto the new support
need not be changed but the new support shall be such
that when the adjacent support is replaced the span
between will meet all the provmons of this Orde S

122 Ma.mtemco of Lines

- All Lines andpomons ofhnessha.lbemamtmnedmsuch

- condition as to provide safety factors not less than those

--specified n Rule 44.2. Lines and portions -of Lines con-

structed or reconstructed on or after the effective date

of this Order shall be kept in conformztv 'mth the reqmro-
ments of this Order,

. The restoration of cIea.mnce ormn:ﬂly c@tabhahed pnor to
the effective date of this Order, where the On"mal ¢lear-
ance has been reduced by additional sagging- or other
causes, is not considered to be recomstruction and the
recstablished; ¢learance shall conform-to the requirements
of the rules:in effect at the time the original clearance

- was established. - The changing of clearance for any other

. purpose is-reconstruction and clearances 50 changed shall

- comply with the rules of this Order applicable to recon-
struction,
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-12.3 Lines Constructed Prior to This Order. - -

The requirernents of this Order, other than the safety fac-
tor requirements specified in Rule 122, do not apply to
lines or portions of lines comstructed or reconmmd
prior to the cffective -date of this Order. In all other
particulars, such lines or portions of lines-shall conform:
to the requirements of the rules in effect at the txme of
their comrucmon or recormructzon. ‘ '

12.4 Reconmmon or Alteration
I, in its opinion, safety or public interest requires, the

Commmsxon may ordcr rcconstructxon or a.ltcranon of
existing lines,

13. SCOPE OF RULES

These ruley are not intended as complete construction specifi-
cations, but embody only the requirersents ‘which are most
important from the standpoint of safety and service. Con-
struction shall be according to accepted good practice for
the given local conditions in all particulars not specified in

the rules.
14. LIMOITING CONDITIONS SPECIFIED

The requirements specified in these rules as to spacing, clear-
ance, -and strength of construction are limiting conditions
expressed as minimum or maximum values as indicated.
In cases where two or more requirements establish Limiting
conditions the most stringent condition shall be met, thus
providing complianee with the other applicable conditions.

Greater strength of construction and move ample spacings
and clearances than herein specified may be desirable in
some cases and may be provzdcd accordingly if other
requirements are not violated in so doing,

15. EXEMPTIONS OR MODIFICATIONS

If, in a particular ease or a special type of construction,
exemption from or modification of any of the requirements
herein is desired, the Commission will consider an applica-
tion for such exemption or modification when accompanied
by a full statement of conditions existing and the reasons
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why such exemption or modification i “asked -and is-believed
to be justifiable, Tt is to be understood that, unless other-
wise ordered, any exemption or modzﬁcatxon 50 granted
shanbehmtedtothepnmmlarcaseorthespecxaltypeof
- construction covered by the application,

16 sAvinGg CLAUSE

The Comzzussuon reserves the right to chzmge a.ny of the
provisions of these rules in specific cases when, in the
Commission’s opinion, public interest'would: be. served: by

- 80 doing,

Comphance with- t.hesc rules is not; mtendcd to reheve a

utility from any statutory reqmrement.
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Definitions

- SECTION' IT
DEFINITIONS OF TERMS AS USED IN THE: Ruu.-'.s
OF THIS ORDER '
20.1 BACKBONE mcans an auxiliory span support for pull-offs
and cross-spans to trolley contact conductors w which it
is approximately parallel.

202 BRIDGE means a struoeturs which is used. pn.mn.rily for
foot, vehicular or train traffic as distinguished .from. those
which span certain areas and support signals ox wires and
which are classed as supporting poles, towers or structures.

20.3 CABLE means a stranded conductor (single: conductor
cable) or a combination of conductors insulated from one
another (multiple~conduetor czble).

20.4 CATENARY CONSTRUCTION, applied to trolley systems,
means construction wherein auxilinry wire or .cable mes.
sengers are in alignment with and support trolley contact
cornductors at one or more (usua.ny many) pomts through.
out the spans. <

20.5 OIRCUIT means a conductor or system of conductors
located outside of buildings and through whxch an eIccf.nc
current is intended to flow.

A CLASS C COZ)DA.’CNICATION CIRCUITS. mean ¢ir-
cuits which are used for public or private. communica-
tion service and which operate at not exceeding 400 volts
to ground mor 750 ‘volts between any wo points of the
cirenit and the transmitted power of which does not
exceed 150 watts. ‘When operated at less than 130 volts
0o limit is placed on the capacity of the system.

xom—wdephone. telegraph, messengor-call, clock, fire or police
alurm circuits are included in this classifieation and other clircuits
used for signal purposes in which the above limimﬂom are pot
exceeded may be included,
(1) Mayor Crass C CIRCTITS mean cormmuniecation cireuits
which include the following:

More than four conductors (open, pa.:rcd ‘or in cable)
used chiefly for local exchange serviee, -

Toll telephone or telegraph cirenits used for transmission
of messages of the general public, and mot including
clock, messenger call, railway mignal, police, fire alarm
and other special communication eircwits, -
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(2) Mmvor Crass C CreUrrs mean communication cireuits
not included ix the: de.ﬁmfaon of Major-Clags C Cireuits.
(See Rule 20.5-A1) - ;

B. PRIVATE COMMU\TCATIO\’ CII‘CUITS Toean’ cu'-
cuits used for private commumca.tlon, sxgnal or control
gserviee in the operation of other £a.dImes. (See Rulw
782 and 89.) | mTIILI L

C RAILWAY SIGNAL CIRC'UI'I‘S medn those supply
"and communication ciremits used pnm:mly for supplym.,
energy for controlling ‘the operation’ of railivay block sig-
~ pals, highway crossing signals, mtcrlocla.ng' uppmm and
their appurtenances. -

Cirewits which operate ot less. th:m 400 volt.s to ground
are considered as communication (C]nss C) cirenits and
~ .shall be so classified -and trcatcd provided-that, “if “the

“voltage exceeds 150 volts between conductom ‘the power
transmitted ‘shall not exceed 150 watts. 'W:hcro a1l cgir.

- cuits of a line are owned and opcmted 'bv' one nmhty,
the voltage between conductors ca.rryzn.,, m excess
of 150 watts may. be increased to not moremhzm 250 yolts

- and the signal circuits may be consxde.red as commumca—
tion (Class C) cirewits. & ‘

All railway signal circuits which do not meet tho rcquu-e-
© ments above shall be trc:m:d as’ supply cxmmts’of corre-

E spondmw volta.ge i reneiay

RO

- D. SUPPLY CII\'-CU'ITQ mean those cu'cmts- whmh are
used ‘for tranxmitting. a supply of elccstncal‘ energy- 2

(1) Ctasg B Cmevrrs inelude the foﬂowmﬁ
‘Constant potential alternating current- cn'cwts o£ 5000
volta or"more" between .any.two- conductors ..
'Constant potential alternating current cireuits of 2900
volts or more between any:conductor<and ground
Constant potential- direet currentreireuits. exceeding
750 volts between, any .conductor and. g:ound
 Constant current eircuits of 7.5 a.mperes ox- less sup-
plied from transformers or dcvxces haw.ng a normal
full-load. output voltage of 5000 volts or, more
Constant current circuits of more than,. 7.5 amperes
supplied from transformers..or devicis. having au
open-cireuit voltage of 2900 volts.or:more,
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{2) Crass L Circurrs inelude the following:

Constant potential alternating or direct current sup-
ply eircuits of lower voltage than Class H

Constant current cireunits of 7.5 ampercs or less sup-
plied from transformers or devices having a normal
full-load output voltage less than 5000 wolts

Constant current cireuits of more than 7.5 amperes
supplied from transformers or devices having an
open-eireuit output voltage less than 2900 volts,

E. CLASS T CIRCUITS mean trolley contact conductors,
feeder wires and othaer conductors metallically connected
to such comtact conductors, used in electric railway or
trolley operation. These Class T cirenits are supply ¢ix-
cuits, further clawsified as Class L or Class H depending
upon the voltage and nature of current used (see Rule
20.5-D).

20.6 CLIMBING SPACE means the space reserved along the
surface of a pole or structure to permit ready sccess for
linemen to equipment and conductors Jocated on the pole

‘or structure,

20.7 COMMON NEUTRAL SYSTEMS mean those electrical
supply distribution systems wherein the same specially
grounded conductor is utilized as a meutral conductor of
primary cirenits of less than 5000 volts and secondary cir-
cuits of 0750 volts supplied therefrom.

20.8 CONDUCTOR means a wire, or combination of wires not
insulated from ome another, suitable for carrying electric
current.

A. LATERAL CONDUCTOR means a conductor extending
in a general horizontal direction and uszally at an angle
of approximately 90 degrees to the direction of the line
conductors.

B. LINE CONDUCTOR means an overbend conductor
which extends from the last point of support on one
overhead line structure to the first point of support on
another overhead line structure.

C. OPEN WIRE CONDUCTORS mean communication
conductors separately supported.
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D. UNPROTECTED CONDUCTORS mean supply condue-
tors not covered by a ‘‘suitable protective covering”’ (see
Rule 22.2), grounded metal conduit, grounded metal
sheath or xhield, orimpregnated fiber. ‘The provisions for
the use of these various tyvpes of coverings are specified
in certain of these rules,

20.9 CRO.:SA.R:N’ or ARM means a horizontal sapport of wood
or metal attached to poles or structures f'cncra.]lv at rizht
angles to the conduetor mpportcd '

A, COMBINATION ARM means a crossarm ‘supporting
supply conductors of 0-750 volts and suppb’ conductom
of 750-7500 volts ' K

B. RELATED - BUCK AI\‘..\I means 2. cro:mrm used to
change the direction of all or a part of. the conductors on
the line arm immediately above or below. :A-buck arm
is "enemllv placed at right m‘mleq to the hne arm.

~ ,m., e

C.. CLEARANCE AB.M rmeans o croasarm suppomng con-
ductors installed. on a pole of another line for the pur-

pose of maintaining the prescribed clearances of this order
which, if the other line dxd not e'mt could bc mairtained

R

without such cleamnn« arm, PRIV RSN

D GDARD ARM means & wood cz:oumm mstallcd on a

... pole dxrecd\' aboxe and pamdel w0 the messen"er‘ cable

" or conductors be,m,, guarded. Guard arms. are required

in certain cases of low voltage rack consrm.cnon (see

" 'Rule 54.9-E) and certain cases of cable construetion (ace

" Rules' 57.7, 877, and 92.1). Guard ‘arms shall'noet be

used to support conductors or other line facilities except

 as speeifeally provxdcd in these rules (sce Rules.84.5-B2¢
and. St 7-B).

21.0 DISTRICTS mean areas as deﬁned in ‘r.he fonowmg

A. URBAN DISTRICTS mean thickly" “sottled arcas
{whether in cities or suburbs) or where congested: traffic
often occurs. Highways on .which traffic is- often very
heavy or locations snch ag pienic grounds, summer: resorts,
ete.,, where people congregate seasonally, are considered
as urban. . .
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21.7 LINES mean those. conductors together with their support-
ing poles or structures and appurtenn.nces whxchi are Iocmd
outside of ‘buildings,

A. CO\’FLICTII\G LINES (Imes in conflict or conﬁxcts)
~ meaxn lines so situated with respect to each other, (except
. at-crossings) that the overturning of one line, will resalt
in comtact of its poles or conductors thh the poles or
condunetors of the second lme, assuming no_conductors
are broken in either line; except that-lines onopposite
sides of a thoroughfare are not considered-as conflicting
if separated by a distance not less than 60 per ‘cent of
106 Delgit of the LigDer pole [ine above the gomnd lme
and in no ease lesg than 20 feet (ree App. G, Fig. 1.

B. COLINEAR LINES mean:
Conflicting lines 50 situated that one hne iR wholly or
partly over the other line, often called “*overbuild’”
Conflicting Lmes not “overbuilds” but separated a hon-

' zontal distance of lesn than the reqmred pin spacing of
the highent voltage circuit involved .

Conflicting lines not *“‘overbuilds” but separated a hori-
zontal distance of less than ome foot, regar&less o£ pin
spacing. (See App. G, Figs. Zand 3.) '

Nore~For the purpose .of measurement, the horizontal distance
tretween, the conflieting lines ahall ba that distance measured horizon.

tally Detween vertical phneu pamsing through ﬂxo najnccnt cxtnmmu
- of the confticting lines.

C. TOWER LINES (Class B, Land T) redn supply lines,
the supporting structures of which are of-steel-or other
metal and have a maximum ountside dimension-of more
than 4 feet measured either along or across.tho line ina
horizontal plane at the ground level. ' Motal aupportmg

~ structures, ‘A’ frames or “H”’ structures,.baving
o dimension from outside of ome support to outside of
another support grenter than 4 feet at the ground level
will be classified as towers.

NorE~Stee] or mom structures having mxlmnm onuido dimen=
slonn of 4 feet or less, measured along and ‘acroms the line in a
horisontal plane at the ground level, will be chnined 478 pol- under
supply lines. _
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218 MAINTENANCE means the work done on-anyJine.or’any
elersent of any line for the purpose’ of -extending its Life
(excepting the replacement of the . supporting poles or
structures) and includes the replncement for any reason,
of CrONSATIOS, pins, insulators, wires, cables,” messengers,
ete, tut does mot contexmplate the addition of clements
(excepting pole stubs and guy wires) which’ wﬂl change
the identity of ‘the structure (sce Rule 12 =2). g

21.0 MESSEN GER means stranded wires in a, gronp and which
generally is not a part of the conducting system, its pris
mary function. being to SUPPOTrt Wires or. cables of the con-
ducting sSystem; _sometimes called “suspcnsxon stxand."

22,0 POLE

A. POQLE TOP EXTENSION means & bracket or structure
(exclusive of a pole top pin) attached .to & pole and
extending above its. top t0 support conductors.

B, SPLICED POLE means a wood poIe compnsed of two
or more sections spliced end to end by means of a lap,
searf or butt joint with suitable and adequate lashing or
other fastenings, the scctzou.s of pole bemg usually cosxial,

C. STUB REINFORCED POLE. means.a. wood pole
attached by suitable and adequate fastenings-to o stub
(usually a short length of wood pole or timber) set in
the ground, such stub being intended to. provide the
support originally a.ﬂ.'ordcd by the pole butt. .

221 PRACTICABLE means capable of being acoomphshed by
. reasonably available and ecomomic means, .

22,2 PROTECTIVE COVERING, Suitable, means a’ covering
~ of wood or other material having the electrical insulating
" efficiency and mechanical strength of 13 inches of redwood,
“'or hardwood moulding (oak or rock elm) three-eighths of

- an inch in thickness or having a cross section as'shown in
Figure 81 of Appendix G, or as otherwise authorized by

‘the Railroad Commission, Impregnated fiber conduit hav-

" ing a wall thickness of not less than one quarter of an inch
and installed over metal conduit meets the requirements of
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this definition when installed in o workmanlike manner as
. illustrated in Figure 82 of Appendix G. '

223 RAILWAYS are classified as Minor, Major or Strect, as
in the followingy definitions: . -

A. MINOR RATLWAY means: "7~ °7 """ 7
Spur tracks less than 2000 foet in Iength and not cxceedms

tWG ttaol\s m{l\e SAMe EroSSINg span -l

Branches on -which no regular service ig- mmnmned or
which are not operated during part of the year

Tracks nsed only temporarilv for a. penod not exceedmg

one year

Tracks not operated as & public uﬁhtv. such 3 mdus‘mal

railways used in logging, mining and. hke opemnons
Tracks other than standard gage.

B. MAJOR RAILWAY means any railway not ineluded
above, other than street railways as defined below,

C. STREET RATLWAY means a railway by whatsoever
power operated for public use in the conveyance of passen-
gers or freight which isx mainly loeated wpon, over, above,
across, through or along public thoroughfares.

224 RECONSTRUCTION means that work which %o any way
changes the identity of the pole, tower or structure on
whick it is performed. For exceptions see Rule 12.1.

225 RISERS mean conductors which extend below the ‘growad
line and are generally mxtalled on ‘the- sm'faces of poles.i

22.6 RUNS mean vertical or lateral conducﬁors supported in
coverings or casings on overhcad line structures, or certain
insulated commumication -condustors’ s'upported &Iong the
surfaces of poles or CTOSSAXIDS, o

227 BAG includes cither N rmnl or Apparcnt as deﬁned in
the following: '

A. NORMAL SAG means the d:ﬂ'ercnce in eIevzmon betwecn
the highest point of support ¢f & span .and the. lowest,
point of the conductor in the Span. at 60°F, and’ 20 wind
loading (see App. G, Fig. 4). .

B. APPARENT SAG means the maximam deparmre, meas-
ured vertically, of & wire in a given span from a straight
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line between the two points of support.of the span at
60° F. and no wind loading, Where the two supports
are at same level, this will be the normal sag... (See;App-,
G, Fig. 5.)

22.8 SERVICE DROPS mean the conductors stmng between a
.~ pole line and a bmldmg or stmcture h

22.9 SPANWIREmeanxamreorcableusedasannumhary
support £or wires, cables, or other equipment. Asapplied
to trolley conmstruction it means a wire or- cable used to
support laterally, or which is attached to ‘wires which sup-
port laterally, trolley contact conductors-and -appurte-

© nanees in electrical contact therewith, including wires come
monly referred to as eross span wires, bracket span. wu-es,
pull-ofls, trolley strain guys, dead ends, ete.” ‘

A LIFT SPAN means a wire, cable or rod used to share the
load of span. wires or brackets.

23.0 TENSION means cither Maximum Allowable or Workmg
as defined in the following definitions:

A MAXIMUM ALLOWABLE TENSION for“a 'supply
conduetor means one-half the ultnmn.m tcnsxlc streng‘th of

. the conductor,
B. MAXTMUM WORKING TE\SION is that conductor
.tension resulting under the . construetion arrangement
. with the maximum loading conditions specified in Rule 43..
231 THOROUGHFARE means any pubhc or private hxghwa.y,
avenue, strect, road, alley, or other plme ge.ncrally used,
“for vehacular tmvel. -

A PUBLIC THOROUGHFARE means any way open or
intended for meneral vehicular use.

B. PRIVATE THOROUGHFARE means any veh.wulnr

pants or visitors of the partxcular prem:ses wn'.h wluch
. the way is associated.
232 VOI.TAGE (OR VOLTS) means the hc,hest eﬁectwe volt-
" "age between any two conductors of the cireuit concerned
except where, in certain rulw, the term “voltage (or
volts) 10 grotmd” is nsod. : AT ;
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When one circuit is directly connceted to another eircuit of
higher voltage (as in the case of an auto transformer) both
are considered as of the higher voltage unless the cireuit of
_the lower voltage is eflectively grounded. Direct connection.
implies electrical connection as distinguished. £rom. conneo.,

~ tion merely through clectromngneuc or. clcctrosta.uc mduc-
tlon. . N

23.3 WIRE GAGE menns o standard o£ meusm'ement used for
. ¢onvenient nomenclatare of the vanous s;zes of wu-e

* A, AMERICAN WIRE GAGE (A‘WG) othmnselmom as
Brown' and Slmrpe (B&S) for copper, alummum a.nd
other conduectors.” © . o

B BIRMINGEAM WIRE GAGE (B‘WG)' for iron. and
steel conductors (used pnnc.lpally for wlephone and ‘tele-
~raph conducﬁom) o

C. NEW BRITISHE STA.\'DARD (\'BS), a wire gage for
certain copper, bronze or copper-covered steel conductors
(a modification of BWG used pnncxpa.uv ‘for telephone
conductors)

234 WORKING SPACE mca.ns the space, extcndmg laterally
from the climbing space, reserved for workmg below, n.bove,
and between conductor Jevels, .
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SECTION I
_ quumsmsm's FOR ALL LINES
31 APPI.ICATION

The following rulex apply to a.ll clames of ov erhead Lines
© under all condigions, ™

311 Deszgn, Construction and Mamten.mce N

Eleetrieal supply and communication systerss. shau be of
suitable design and construction for their _mtcnded use,
regard being given to the conditions under whxc.h thcy
are 1o be operated, and shall be ‘maintained m a condi-
tion which will enable the furnishing of safe, p. rOpcr and
adequate service.

The owners and employees of such systems shall'atall times-
excreise due care to reduce to & minimum-the hazard of
accidental injury to their own or felloxv emplovees, 10
the public-and other utilities due to the- pmence of over--
-head wires. - s

All- work performed on pubhc streets a.nd h:.ghwavs slmll'
‘be done in such- a manner: -that the operations of other
utilitics and the convenience of the public will be inter-
Zered with as little as possible and mooconditions unusu-.
ally dangerous to workwmen, pedestriane or others shall be
estoblished at any time,

31.2 Inspection of Lines

Lines shall be imspected frequently and thorouglly fox
the purpose of invuring that they are in good condition
#0 as to conform with these rules. Linen temporarily
out of service shall be inspected and maintained in such
condition as mot to create a hazard,

31.3 Avoidance of Conflicts and Crossings

In Jocating and constructing lines efforts shall be made to
avoid creating any conflicts with other lines, Where it
is not reasonably practicable to maintain a sufficient sep-
aration of the lines, conflicts may in many cases be avoided
by means of joint pole construction.
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313 Regquirements for All Lines

In the construction of new lines -care.shall ‘be talen tol
avoid all wnnecessary Crossings,. Crossm,, reqmrements
are covered in Seetions X and X1 '

Supply and communication lines other than lines on jointly
used poles, shall not oceupy the-same side, of the road
(fence line conmstruction excluded, ie, where the fence
is used as all or part of the supporting structure) unless
the consent of existing party -or parties is.obtaimed, or
where both sides of the road are already occupaed by the

- same class of line.

Class II-cirewits -shall not occupy bot.h sxde:z of thorouﬂ'h-
fares except where special permmxon is obtamed from,
- the Railroad Commuission., }

314 Cooperation o Avoid Conﬂ;cta

Any party contemplatm" constructxon or rcconstrucmon
which would create a conflict with a line of another
classification shall motify the party or pMes ownm« or
operating the other line, in advance of such.construction,
giving full information. as to the loeation and character of
‘the proposed construction, and the parties concerned shall
cooperate with a view of avoiding or, if this is mpmc-
ticable, of minimizing the hazard

31.5 Joint Use of Poles ' .

Joint use of poles shall be given consideration by all inter-
ested parties where construction or, reconstruction is
involved and where used it shall be subject to-the appro-
priate grade of comstruction as specified.in. Section IV.
Nothing berein shall be construed .as requiring. joint use
of the same poles, or as granting authority for the use
of any poles without the owner’s conscn‘c. (See Rulc 322
and Section IX.)

Each party should definitely deqwnn‘cc its -;pace require-
ments on joint poles, which space shall not be.occupied
without consent, by equipment of any. other pa.rt.:v

31.6 Abandoned Lines:

Lines or portions of lines permanently abandoned shall be
removed by their owners so that suck lines shall not
become a public nuisance or a hazard to life or property.
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28 Requirements for Al Lines.
32. GENERAX, ARRANGWTS OF I.DTES
32.1 Two or More Systems

‘Where two or more systems are concerned in any -clear-
ance, that owner or operator who last in point of time
construets or creets faclities, shall establish. the clear-
ance required in these rules from other facilities which
have been erccted previously. Relative to the.clearances
which it bears to older lines in the vicinity, each sue~
ceeding line erected should be construeted 'with a view
to the requirements of such older lines when they are
reconstructed to the standards which carrent rules have
specified. Su‘bscqucnt entrants Into an ares shall recog-
nize the provisions for future development made by.all
prior entrants into the field as mdzcated by their
ingtalled fncﬂmee

| 322 Relative Lovels

‘Where supply and communication circuits or supply cir-
cuits of different voltage classifications are involved in
erossings, conflicts or joint use, the higher voltage cir-
et shall in general be carried at. the higher level
This arrangement is not feasible in all cases, for example
where trolley circuits are involved or where. poles are
Jjointly occupied. ’

It is recommended that lines be arranged by mutual
agreement of ‘those concerned at standardized voltage
levels throughout a given community in'order to minim.
ize difficulties when new crossings or extensmns to
e'nstmg lines are to bc installed.

A. STPPLY CIRCUITS OF 750-20, 000 VOLTS. .
Supply eireuits of 750-20,000 volts should not be above
supply circuits in excess of 20,000 volts.

B, SUPPLY CIRCUITS OF 0-750 VOLTS
Supply circuits of 0-750 volts should not be nbove supply
cireuits in excess of 7500 volts.
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€. SUPPLY CIRCUITS OF 0-750 VOLTS .A.-\'D C'L.ASS
- T CIRCUITS - L
Supplv cireunits of 0-750 volts and all Class T c.u-cmm ay
cross under communiceation and ralway cireuits provided
clearances not less than those given in Tables 1 and 2
arc maintained.

D. CONL\&U\'ICATIO\I CII"CUITS .
Communication eircuits should not be above supply clr-
cuits in excess of 7500 volts. Inmalated single conduetors,
paired wire or duplex communication line conductors
above supply cireunits (including Class T cn'ctuts) of
© 750-7500 volts shall be supported on messengcrs or con-
st:ruct.ed in accordance with Rnle 32.2G.

- E. SUPPLY SERVICE DROFS OF 0-750 VOL'I‘S
Supply service drops of 0-750 volts shall not cross in a
span. above supply circuits (excepting Class T cireuits)
in excess of 750 volts, but service drops may cross above
 such cireuits. when supported on the same pole.

F. COMMUNICATION SERVICE DROPS

Communication service drops should not eross in 4 span
above supply circuits (excepting Class T circmuts) of
7507500 volts and shall mot cross in 2 span above supply
eirenits in excess of 7500 volts, Where it is necessary
‘that communication service drops ¢ross in o 'span above
supply circuits of 750-7500 volts, an auxiliary attach-
ment or its approved equivalent shall be used at the
service end of the service drop to insure sgaimst the
drop falling across the supply circuit in the event of the
failure of the ususl means of attachment.

G. EXCEPTIONAL CASES

Where it is not possible 1o conform to the usual arrange.
o ment whereby the h.zgher voltage eireuit shall’ be carried
at the higher level, the posmons may be rcversed pro-
vided the loncr voltage cireuit, installed at the higher
level, shall e erected and maintained with the same
stfenvth requirements as the higher voltage cireuits would
require with the usual arrangement of IeveIs Where
neither eireuit carries in excess of 730 volts this provision

does not apply.
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"~ ‘Where supply and commuxication- circuits carrying less
than 750 volts eross trolley contact conductors earryivg in
excess of 750 volts, they shall conform to the strength
requirements 'for supply lines correspondmg to the
voltage of the trolley contact couductors

323 Colinear Lines and Crossing Lmes '

The center-line clearance between polea and conductors
" which pass wnattached shall be not less than 1} times
the clearance. specxﬁed in Table 1, Case. 8, except where
the interset pole is within 10 feet of 2 ‘pole to which the
passing conductors are attached. Where poles of
the two lines arc less than 10 feet apart, clearances
not less than as specified in Table 1, Case 8 shall be main.
tained between the center Line of any- pole and con-
ductors which pass wnattached.” Where ¢learance eross-

" arms are installed in the construction and maintenance
of colinear lines or' crossings, clearances not less than
as specified in Table 1, Case § shall be maintained
between all conductors on the -clearance crossarms and

the center line of poles to whxch such- crossarms are
attached, .
The provisions of the foregomg mles for colmear lines
~ are subject to modifications specxﬁed in Rule 84.4-D3
where commumcamon circuits only axe concerned

324 Circuits of Different Class:ﬁca.non on the Bame
Ctossa.m

A SUPPLY CIRCU'ITS

(1) 750-7500 Vorrs axp Monr '.I‘zsmr 20, 000 Voms Sup-
pLy eireuits of 750-7500 volts shall not be carried on the
same crossarm with circuits of more than 20,000 volts
unless the hgher voltage cireuit is mot cnergxzed when
men are. worlnng at this level. Where this construction
is used, cirenits of different dnss:ﬁcmon shall be carried
on opposite ends of the crowm with a honzontal sepa-
ration of not less than pin spacing required for the high-
est volmge ‘concerned, but not less than 36 inches
between the nearest conductors of chﬂerent chmﬁc:mon.
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(2) 0-750 Vorms axp Monrz . Tuaw. 7500° Vours: Supply
civeuits of 0-750 volts ghall not be carried 'on the same
erossara with cireuits of more than: 7500 volts, except
that, -on transformer structures, bus conductors of §-750
volts and bus conductors of . 7500.20,000- volts may be
supported on opposite ends of the.same bus-supporting
timbers provided the horizontal separation between con-
duetors of different classifications supported on the same
arm is not less tham 36 inches .the bus conductors of
7500.20,000 volts -are not extended. longitudinally as
line conductors, service drops are not supported on arms
which support conduetors of 7500-20,000 volts, and con-
ductors on related buek arms are not less tha.n 4 feet
vertically from such bus timbers. :

(8) 0-750 Vorrs axp 750-7500 Vours: Supply cireuits of
0-750 wolts and %50-7500 wolts: w}nch are: owned and
operated by the same utility may be carried on opposite
ends of the same crossarm with the nearest conductors of
the two classifications separated a honzontat distance of
pot less than 36 inches. For requzrcments applicable to
buck arm constructxon, climbing space, a.nd survice drops
on combination arms, see Ruleq 5 C"b 54."-.«3. and
54.8.E respectively, E

(4) Morze TaAN 750 Vouts, DIFeRmNT Qmmm: Sup-
ply circuits of more than 750 volts and of different own-
ership may be carried on opposite ends of the same cross-
arm with the nearest conductors of different ownerships
-separated’ & horizontal distance of.not less than 36

‘ mchcs, provxdcd :proper ownersh:.p dmgmmon is main-

(5) 0-750 Vours, Drrrerexy OwXIREHIrs @ Supply cixcuits
of 0-750 volts and of different ownership xaay be carried
on opposite ends of the same crossarm with the nearest
conduetors . of different ownerships separated a horizon-

- tal distance of not less than 30 inches.

* (8) Coxxeox NevTraz CoNpuerors See Rule 50.3-E for the
“location “of the common ncutral conductor m coTamon
neutral systems.
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~ B. SUPPLY CIRCUITS OF 0-750 VOLTS A.‘.\’D COM-
MUNICATION CIRCUITS o

Supply circuits of 0-300 volts and Class C oommmucnmon
cireuits of different ownership xany be supported on the
same crossarm, provided the two clasdifications of cireunits
are installed on opposite ends of the arm andl:the nearest
conductors of the two classifications are separated a bhori-
zontal distance of mot less than 36 inches, Where the
two classes of cireunits are .of the same ownership, the
borizontal distance may be reduced to not-less than 30
inches and the supply circuit voltage may be-0-750 volts,
Services direct from such 2 erossarm are not permitted to
cross ¢onductors of the other clnsmﬁcatxon supported on
the same crossarm,

C. SUPPLY CIRCUITS AND PRIVATE COMMU'\'ICA-
TION CIRCUTTS (see Rules 20.5-B and 89)

(1) 7500-20,000 Vorts, Saxe OwNzrsmre: Supply cireuits
of 7500-20,000 volts and private commumcnuon cireuits
owned (or lcased) and operated and mmntamed by the
same organization may be supported on t.he SAmMe Cross-

arms as provided i in Rule §9.2.
(2) 750-7500 Vorrs, Saxz wa:msn:m; Supply circuits of
750-7500 volts and private communication  cireuits
owned (or leased) and operated and maintained by the
same orgauization may be supportcd on the same cross.
arms as provided in Rule §9.2.A2.

(8) 0750 Vours: Supply cireuits of 0-750 volts and private
communieation circuits may be supported on the same
crossarms as provided in Rule §9.2-A3, or Rule §9.2-A4.

33, GROUNDS AND NEUTRALS
33.1 Neutral Conductora

Neutral conductors of supply cireuvits, other thm in digtris
bution systems of 5000 volts or less with common primary
sud secondary. grounded neutrals, shall be considered as

~ carrying the same voltage as the other conduetors of the
c¢ircuit. Insulators used to support meutral conductors
shall meet the requirements of Rule 55, based on the nomi-
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© nal voltage of the circuit, but are not reqmred to have the
same insulating value as msulatom actually used on the
phase conductors, Where a coznmon neutral system is
installed, the neutral conductor may be considered as
carrying the same voltage as any of its relnted system con-
ductors, comphzmce Wxth specml pmcmccs and construe-
tion reqmrementq being neccssary (see Rulc 59).

| 33.2 Ground or Ea.z'th a8 3 Condnctor

The grounding of the neutral or any other conduetor in
direct current supply systems or in- single phase or poly-
phase supply systems is- permm.cd Only for the purposes
of stabilization and protecmon, nnd not for use as 8 return
conductor o

33.3 Ground Connecnons

A. EFFECTIVE GROUNDS - R
Supply equipment of the following types, 'when grounded
to conform’ to requirements. of this- Order or for any
other reasons, shall %e effectively grounded’s
Neutral conductors of low. voltage supply cirewits, (0-750
volts, se¢c Rule 58.3.C1) ;
Neutral ' conductor\ of snpply cu'cmts e\ccedm 750
volts; -
Bond wires; '
Lightning arresters;
Transformer cases grounded in;-accordance with Rule
58, 3-C3

- B. INDEPENDENT GROU\'D CO\NECTIO\TS
Ground connections for equipment of any. one-of the types
listed in Rule 33.3-A shall not:be.interconmected with
. ground connections for eqmpment of. zmy ot.her ‘type
Listed thercin, except:

. In .common. neutral systems t.he neutrnl conductom of
0-750 volt_supply. circuits and of supply, circuits of
750-5000 volts may be intereonnected and " grounded ‘in

accordancee with-the provisions of Rule'59 ;:and " *
A ground connection for a set of hghtmng mestcrs may
. be interconnected with : <t
. A ground connection for the neutml conducwr of the

- circuit protected by the set of lightning arresters,
318
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The cable sheath or body of the cable pothead where
the cable conductors are comnected to the c:xcmt Pro-
tected by the set of hghmm,_., arresters,

Metallic conduit enclosing conductors of t.he aireuit
protected by the set of lightning a.rresters, ,

Transformer cases grounded in accordance with Rule
58.3-C3 where the transformers ave connected to the
cireuit protected by the set of lightning arresters, and

The ground conmecticn of another set of lightning
artestexs, provided the circuits. protected are-of the
same voltage classification. .

Where more than two sets of hghtmng a.rmsters on sup-
ply g:xrcmts of the same voltage classification are installed
on a pole or structure, and their ground terminals are
intercounected at the top of the ground connections, two
complete and effective ground connections will' be“con-
sidered sufficient for the purposes of this rule.: Connee-
tion to an effectively grounded cable sheath or conduit of
a circuit protected by the lightning arresters will be con-
sidered s one of these two effective ground.connections.,

34. FOREIGN ATTACHEMENTS | '
Nothing in these rules shall be construed as permitting the
unauthorized attachment, to supply or communication poles,

of radio antennas, xopes, signs, and any such equipment for-
eign to the purposes of overhead electric line. construction.

35, TREE TRIMMING

Where overhead wires pass through trees, safety and relia-
bility of service demand that a reasonable amount of tree
trimming be dome in ordcr"that ?the"wire'a ~ma.$r clear
branches and folinge. .

Tmessolocatcdthmthevcanfa.nmtoacrosmngspan or
into any span that could communicate the trouble to a
crossing. Span shall be removed wherever pracuc&ble

36. POLE CI.EARAN CES FROM RAII.ROAD TRAOKS

Poles or other supporting structaves which are set in Prox-
imity to railroad tracks shall be so located that the clear-
ance requirements of General Order 26-.C are met. The
cleorance requirements of General Order 26-C, applicable
to pole line construction, are contained in Appendix E.
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37. MINIMUM CLEARANCES OF WIRES ABOVE RAIL-
ROADS, THOROUGHFARES, BUILDINGS, ETC.

Clearances between overhead conductors, Ruys, messengers
or trolley span wires and tops of rails, surfaces of thor-
oughfares or other generally accessible avens across, along
or above whick any of the former pass; also the ¢learances
between conductors, guys, messengers or trolley span. wires
and buildings, poles, structures, or other objects, shall not
be less than those set forth in Table 1, at a tempernture
of 60° F and no wind.

The clearances specified in Table X, Case 1, shall in no case be
reduced raore than 5% below the tabular values because of
temperature and loading as specified in Rule 43. The
clearances specified in Table 1, Cases 2 to 9§ inclusive, shall
in no case be reduced more than 10% below the tabumr

R“;i‘:‘m"“m of TePEIEIe 214 loading as specified i

Where supply conductors are supporied by suspensxon insu-
lators at crossings over railroads which transport freight
ears, the initial elearances shall be s’uﬁcxent to prevent
reduction to clearances less than 95% of the dea,rances
specified in Table 1, Case 1, through the breaking o£ a con-
ductor in either of the adjoining apans.

Where condactors, dead ends, and metal pins are concemed
in any clearance specified in these rules, all clearances of
less than 5 inches shall be applicable from surface of con-
ductors (not including tie wires), dead ends, and metal pins,
except clearances hetween surface of crossarm and con-
duetors supported on pinn and insulators (referred to in
Table 1, Case 9) in which case the miniraum clearance
specified shall apply between center line of conductor and
surface of erossarm or other line structure om w!nch the

- conductor is supported.

All clearances of 5 inches or more shall be applicable from the
center Imes of conduetors concerned.
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38, MINIMUM CLEARANCES OF WIRES FROM OTHER

The clearance between any overhead line conductor or wire
and any other conductor or wire over which the former
crosses, the vertieal clearance between wires on different
crousarms on the same pole, the horizontal clearance between
wires of the same voltage classification on the same crossarm
and the clearances of line wires from vertical or lateral con-
ductors or guy wires of the same line or of conflicting lines
shall not be less than the values given in Table 2, at .a
temperature of 60°-F. and no wind, except that conductors
may be dead-ended at the crossarm or have reduced clear-
ances at points of transposition, and shall not be held in
violation of Table 2, Cases 8-15, inclusive.

The clearances of Table 2 shall in no case be reduced more
than 10 per cent because of temperature and loading a8
specified in Rule 43 or difference in size or desxgn of the
sapporting pins, hardware or insulators,

‘Where conductors, dead ends and metal pins are concemed i
any clearance specified in these rules, all clearances of less
than 5 inches xhall be applicable between the surfsces of
conductors (not including tic wires), dead ends, or metal
pins, and other conductors, dead ends, metal pins, or other
objects to which the clearances are applicable. :

All clearances of G inches or more shall be applicable from the
center lines of condunetors concerned, ‘
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Strength Requirements

BECTION IV -7 . ~oiozoegn w N
| STRENGTH REQUIREMENTS FOR ALL CLASSES OF LINES
#0. GENERAL © T ¢ oo

The following rules cover mochanical strength requirements
Jor cach class of line (see Rule 20.5), either alone or involved
in crossings, confliets or joint use.of poles. The rules of
this section are supplemented in many instances by provie
nions in.other sections, . t-,,

4. CLASSIFICATION OF CIRCUITS AND GRADES OF
o OONSTZR_.UCTIONT R

For the purpose of recoguizing relative hazards, lines are
segregated into classes which are defined fn Rule 20.5.
These classes of lines and the relation of Tines toleach other
and to objects over which they are comstructed: determine

. the grade of construction. R
42. GRADES OF CONSTRUCTION

For all classes of lines, the relative order of grades i *A,”’
. uB’" “Qor and “F," grade “A.”, bemg the highcst.
‘Supply and communication lines, where not involved in cross.
ings, conflicts or on poles Jointly used, shall be constructed
and maintained so as to conform with grades of comstrue.
tion a0t less than as follows: .- .. . ... ..

Supply and communication lines, where involved i crossings,
conglicts or on poles jointly used, shall ‘e constructed and

maintained so0 a3 to conform with grades of construction
not less than as specified in Table 3.
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TABLE 3
Grades of Conatrustion

Class of oircuit involved Other Inailitine ivolved at lower level at. m-m
™ upper level aoaflicts or on Doles jointly ased -

Hore. sesesssvomesensesanas Major Class C vireuita, rvenmeanes
Kofla....‘.................. Muormlwm)(mokvmuwmmnw A -

HorL (MY OPORINES OBLY) cvs tavime e nsvnmennmone

bi 4 Undnuu oondiLione mm\und be Grade A" (soet

} mpnly onblea tranted ax spacified in Rule 378, ...

) — Toderal mmmmwm Gndl“A" upel

Hupply cables trrated ne , )
mecifiad in Bulo&?.ﬂ......, Undwnuwndldnm - —

Mujor Claas C

¢ Vl H ‘1 : (ot ty)

Major milways (s wa only)..

Ch-l.cinmuofmm 50 YoltA. .- . vea

Su lynbln\ruudumbod nltule AT K. .o
Undioe A1l oonditons bot required 4o be Grede <A Sir"

!
|

Norn; Muﬂ?&lpuiﬂubnd&uudmuﬂiuofmm”ni&o!mlym

© 42,1 Two or More Conditions

Where two or more conditions a.ﬁ‘ectm., the grade of
construction exist, the grace of construction used shall be
the highest required wnder any of the condmons.

422 Line Crossing Two or More I.mes

Where a line crosses in one span over two or more other
lines the grade of construction shall be not-less than

“would be required 1£ either of the Iower lmex cronsed the
other, ‘

42.3 Line Crossing Involved Lines B N

Where one line crosses over a.not.her lme wluc.h m tu.m is
. involved in a second, erossing in the same span, the grade
of construction for the highest lme shall. be not Jess than
that rcqmred for the next lowcr line, - -

43. TEMPERATURE AND LOADING

The following conditions of temperature and loading shall be
used for the purposes of these rules in determining the
strength reqmred of poles towers, strucmrcs, and all parts
thereof and in determining the strength a.nd clcarancea of
conductors. More . stringent condmons may be used, if
desired, in the design of lines. The use: of. modxﬁcd ¢ondi-
tions or modified loading district limits may be authorized




Rovw
Strength Requirements 43

by the Railroad Commission upon application and presenta-
tion of data from United States weather records or other
adequate and authenticated meteorclogical data whzch in
the Commission’s opinion justifies such change..

43.1 Heavy Loading

Heavy loadmc, shall a.pply in all parts of the State of Ca.h-
fornia where the elevation exceeds 3000 feet above sea

- level - (See Appendix A for map indicating the approxi~
mate location of the heavy loading distriet.) This Joad-
ing shall be taken as the resultant stress due to wind, ice
and dead weight nader the fo]lowing conditions: .’

A, WIND

A horizontal wmd pressure of 6 pounds per square foot of
projected arca on cylindrical surfaces, and 10 pounds per
square foot on flat surfaces shall be -assumed:: ‘Where
latticed structures are used, the actual exposed aren of

~ one lateral face shall be increased by 50% to allow for
pressure on. the opposite face, provxded this computation
does not indieate a greater pressure than wourld ocenr on
a solid structure of the same outside dimensions, under
which conditions the latter shall be tn.ken.

B. ICE .

A radial thickness of one-hnlf mch o£ ice, .we:g)lmg'
pounds per cubie foot, on all conduetors shall be assumcd
in computing vertical and wind loadimgs .

C. TEMPERATURE ' -

Temperature shall be considered to be 0° F at the time of
maximum loading. The normal' temperature for com-
puting erection conditions is 60° F. Maxiraum tempera-
ture shall be assumed as 130° 1?‘ i computmg sng nnder
this condition. . -~ ~ - :

432 Light Loading

Light loading shall apply ic all parts of the Smte of Calx-
fornia where the elevation above sea lovel Is 3000 feet or
less. (See Appendix A for map.)  This loading shall be
taken as the resultant of wind- pressurc and dead wcxght
ander the following condmons-

e ana e «-. Sl
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where longitudinal loads are balanced or where there
- are changes in gmde of constmct:on (see Rules 473,
474 nnd 44.0)

TABLE 4
Minimum Salety Pattors

: : " Gradw of construstion
. Klement of tea

Crda"B" | Grade"C | Grade s

;

Cond woliom and condumor fartens
m. (ouunhnm Wil cvnnansnaoans

Hmhu““
hanial)

O“X, \naujators Emm}:

v - -..¢¢.--- B et

2

wemtas.apPbnS L [ewengsarennan

Guyn,nxnm in Mludn;gml
Cuys, inf| u;btlo:)x

[T P, T,

I N -
e

s aena)

ThaMe WA B3NN

AAININITIND CEININD -
8

Waood puln g ey g e

&nmudw

IR KIKHW

b AN

T
38303 e
BIBIBY e

Lmes or’ pam; thereof shall be rcplaccd or remforced
before safetv factors have been reduced (due ‘to ‘deteri-

~oration or changes in construction arra.ngcment or other
conditions subscqucnt to installation) in Grades “A”

“and “B” construction to less than two-thirds of the con-

" struetion safety factors specified in Rule'44.1 and in
Grades “C"” and “F” construetion to less than ome-half
of the construction safety factors specified in Rule 44.1.

- Poles in Grade I constmctmn shan aJ.so conform 0
the rcqmrcmcnm of Rule 81.3-A. L

In no ease shall the application of thisrule to Grades “A,”
“B” or “C” construction or to guys in Grade “F” con-
struction be held t0 permit the use of structures or.any
member of any structure with a safety factor less than
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45, TRANSVERSE STRENGTH REQUIREMENTS -

In computing the transverse strength requirements of all
parts of structures and in caleulating allowable stresses
and allowable minimum sags for conductors 'a.nder the
temperature and loading condmons specxhed in Rule 43,
safety factors at least equal to those of Ta.'bIe 4 shall be
used. Tn heavy loading areas, fo:- snppomng at:mctu.res
carrying more than 10 wires (not mcludmg ‘cables and
supporting messengers) where the pin spacing does mot
exceed 15 .inches, .the transverse ‘wind Toad shall be eal-
culated on two thirds of the total nuraber of such wires
with a mmxmum of ten, In cases whcrc, duo to change of
direction in conductors, an un‘oal:mccd sxde Stress is
imposed on the supporting structure, a tmnsvcrse load
shall be assumed equal to the resultant of all conductor
tensions under the assumed loading eonditions, ... .77

451 Special Provisions

. “Where it is fmpossible to obtain the rcqmred transverse
- strength except by the use of side” guys or specml strue-
tures and it is physically impossible’ to install them at
the location ot the transversely, weak - support,::the
strength may be supplied by side guying the line at each
side of, and as near as pracnca'blc to, such weak support
with a distance not in excess of ‘$00 fect between the
supports so guyed; provided that the section of line
between the transversely strong struetures is weak in
regard to transverse loads only, that it is in'a straight
line and that the strength of the side’ guyed ‘supports
is calenlated on the transverse Ioadmg of the entire
section of line between them, '

46, VERTICAL STRENGTE REQUIREMENTS

In computin vertical m-cngth reqmrements the loads upon
poles, towers, foundations, ‘crossarms, pins,- insalators and
conductor fastenings shall be their own weight plus the
superimposed weight which they support, including that
of wires and ‘cables under the loading conditions of Rule
43 plus that which may be added by difference in eleva-
tion of supports. The resultant of vertical and transverse

PR
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loadings’ on 'conductors ‘shall 'be- used in - determining the
allowable and working tensions or sags in accordance with
Rule 43,

In addition to the above a vertzcal load 0f.200 pounds ot the
outer pin position shall be mcluded in compumng the ver-
tical loads on all crossarms.

Al members of, stroctares shall be constmcted to"withstand

ﬁmcal loads as. specified above. with safety factors at least
equal to those specified in Rule 44.

47 LONGI’I.'UDINAL STRENGTH REQUREM‘EN‘Z‘S

' In computmr- the longitudinal strenwth requirements.of strue-
tures, or any parts thercof, the pull of the conductors shall
be considered as that due to the maximum working tension
in them under the loading conditions spccxﬁcd m Rule 43,

47.1 Reduction in Stress

Stresses in supporting structures due to. Tongitadingl Joad
_may be reduced by increasing the conduetor, sags, pro-
vided the prescribed conductor cleamnces of Seetion III
are maintained.

472 Use of Guys and Bra.ces

The lonﬂ'xtndmn.l m:.enwth reqm:ements for polu, towers
and other supporting structures shall be met either by
~ the structure alone or with the aid of guys,or braces,
. Deflection shall be limited by guys or braces where such
. structures alone, althouwh providing the strength ‘and
safety factors required, would deflect suﬂiclenﬂy under
the preseribed loadings to reduce dem'a.ncw .below the
required values, , S
473 Unbala.ncedhoads S e e

Co et e

Poles, towers or structures w.xth 1ong:.mdmal loa.ds not
_normally balanced (as at dead ends or angles greater than
can be treated as in Rule 45) shall be of sufficient strength,
or shall be guyed or braced, to withstand the total unba.l-
anced load with safety factors at least eqml to those
speczﬁed in Rule 44, . . ,
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47.4 Change in Grade of Construction

' 'Where sections of higher grade constrmetion are Jocated
in lines of lower grade construction the longitudinal Joad
on each end support of such sections at the level imvolved
shall be taken as ax unbalanced 10ad in the direction of the
higher grode section equal to thestotal pull of all' cone.
ductors in that direction. For spans not .exceeding 500
feet in length, where the pull in the’ d:rectxon ‘of the
higher grade seetion exeeeds 30,000 1bs., the loading
requirements may be modified to consider 80,000 1bs. plus
one-fourth the excess gbove 30,000 1bs., to & maximum:of
50,000 bs. The construction of the end supports (includ-
ing poles, structures, wwers, CroOSSarTS, pms, insulatoxs,
conductor fastenings and guys) of suck sections shall be
such as to withstand at all times the load specified with a
safety factor at least cqual to umity.

In licu of mecting the requirements of this rule on single
poles or structures at ends of hirher grade sections, -the
longitudinal load wmay be distributed over two poles or
structures provided that the two poles or structures are
suitably side guyed or are in a straight line with the diree-

. tion of the longitudinal load of the higher grade section-
 and that the two poles or structures comply vm.h the
- requirements for .the higher grade as to..transverse:

-strength and conduetors between the two. polcs eomply

with the requirements for the higher grade.

- 475 End Supports in Grades “A” or “B” Construction . -

- T Grades ““A" or ““B”’ construction the: Iongutudmal loa.d
on. each end support of crossings, conflicts or joint nse,-
where located in lines of the same grade of construction,
shall be taken as the unbalanced Joad equal-to the ten-
sion of one-third of the total number of conductors (not
including overhcad ground wires), such onc-thzrd of the

~ conduetors being so selected as to produce the maximum
stress in the supports. If the application of the above
results in the fractional part of a conductor, the ‘nearest
whole number of conductors shall be ‘used. . The con-
struction of the supports (including. poles, structures,
towers, crossarms, pins, insulators, conductor fastenings
aud guys) shall be suck as to withstand at all times the
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load specified with & safety factor at Jeast equal to tmity.
LExcluded. from the rcqm'remcnta of this rule, where
- Grade ““B"’ construction is required, are Closs L lines
.cromsing minor railways and.conduetor fasfaemngs of
Class C cirenits cxossing major milways.

4. ULTIMATE STRENGTH OF MATBRIAI.S

Values used for the nlmmnte strength of matermls n con-
, nectzon with the safety factors spec1ﬁcd in ,Rule 44 shall be
not more than as follows:

481 Wood , _
~Values used for moduli of rupture for wood in bendisg,
in conjunction. with the nafety factors given in Rule 44,
- sball not exceed those ghown in Table 5.

TAME D
" Wood Strenpthe

Modu)uotmhm‘

6,300
l.mlbl.muq i

of material under short, tice loading with the pevtral
Dy 24 where the deutral pinne W on the disgosal of &
being is & long time (€=
05.6-1041 for Donglan Fir Poles

amecifieations of Anwtiean Standards Amosiation,
M.d)-ndoammtusﬂmmm«-(m mnﬂuwh)uudmmmm
7400 Lba, par square inob, .

432 Structural Steal

Steel st.ructures, steel structural members and their con-

- nections, shall be designed and constructed so that the

. structures and parts thereof will not fml or be senousbr

| distorted at any 1oad less than the maximum working

loads (developed under the construction, arra.ngcment with

loadings as specified in Rule 43) mult:phcd by the safety
fncbors speclﬁcd in Rule 44,
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- The.safety factors specified in Rule 44 8ball be applied as
o followstom'uctural‘stcel: e S
Tension and Bending: The yicld point, 33,000 pounds
per divided by the safety factor
imum allowable ‘working stress.
maximum allowable ‘working /stress
shall be caleulateq by the following formula:.
. f YP —12,000\ I
Sonex == == —-( :
. 200 /)y
where Sy, = maximum allowable - orking stress, Ibs
£, = safety factor specified in Rule 44
YP =yield point of the steel, 33,000 Ibs
Pper sq in.
I = unsupported length of member, inches
7 == radius of &yration of member, inches
- Shear: The ultimate tensile strength 60,000 pounds per
square inch, shall be multiplied by 2/ and divided by
the safety factor specified in Rule 4410 determine the
maximum allowable working stress, . . .-
Where the figures given are used, structaral steel shall
conform to Standard Specifieations A739_of American
Society for Testing Materials for carbon’ steel of strme-
tural quality, Other values may be used for stael of
other strength provided the yield point and” ultimate
tensile: strength are determined by test. . - -

483 Reinforced Coperete

not exceed the fouowing; ~ e
Reinforcing stoel tensile or compressive strength - pounds
Der square inch._. : —mveendansa55,000
' ‘ ' Compressive

Conerete, 1:2:4 mixture.. dge Strength
7days.... 900 Ibs persq in,
30 days.._.2,400 Ibs per sq in,
90 days._._3,700 Ibs per sq in
€ mos.....4,400 Ibg persq in,
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If reinforced concrete is designed for lngher strength
values which are proven by test, such values may be
vsed in liew of the figures given,

484 Conducwrs, Span Wires, Gp.y: axd Messongors

Values used for ultimate strengths of ‘wires and eable shall
not-exceed those given in .Appendix B.- The ultimate
strengths given in Tables 17 to 24 of Appendix B, except
for medium-hard-drawn: ¢opper, are based on the minimum
ultimate strengths given in the standard specifications of
the American Socicty for: Testing Materials. The ulti-
mate strengths given in Appcndm B for medium-hard-
drawn copper are based on the standard spcmﬁoa.nons of
the ASTM and provide an allowance ‘above the minimam
values of one-quarter of the range between minimum and
maximum values, For use/of types of wires and cables of
other materials not included in Appendix B, values for
ultimate strengths similarly derived from specifications
of the ASTM shall be used except that, if such specificos
tions are nopexistent, maker's specifications may be used

provided that tests have been made which hhn.ll Justx.fy
the maker’s rating for ultimate sn-en.gth. :

485 Tower or PoIo Foundatxons a.nd Footmgs

In calculann" the resistance of founda,nons or footmgs of
towers, poles and pole line structures. 10 uph.fts, the
weight of concrete shall be taken as not.more than 145
pounds per cubic foot and the weight of earth (calculated
30 degrees from the vertical) 'shall-be saken 2s not more
than 90 pounds per cubic foot.  The resistance of soil to
the depression of foundations or footings shall be calen-
lated from the best available data on the soil in question.
In liew of ecaleulation, the strength- of -foundations or
footings against uplift or depression may be determined
by tests under the soil conditions obtaining,
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49. DETAILED STRENGTH REQUIREMENTS

491 Poles, Towers and Other Structures

A, STRENGTH
- Wood poles shall be of sound timber, free from defects
which would materially reduee. their strength or dura-
bility and they shall have sufficient strength to withstand,
with safety factors not less than those specified in Rule
44, the mowimum stresses to which they are subjected
under the loadingy conditions specified in Rule 43. The
modulus of rupture used in calculation of safety factors
ghall be not greater than the value given in Rule 48,1,
Steel and reinforced concrete poles, together with their
foundations, shall be of such material and dimensions
as to withstand, with safety factors not less than those
specified in Rule 44, the maximum stresses to which they
are subjected under the loading conditions specified in
Rule 43. The fiber stress values used in caleulation of
safety factors shall be as specified in Rules 48.2 and 48.3.
~ Certain poles are subject to special stresses due to angles
in the line, dead-ending of conductors or other attach-
ments, which stresses must be ineluded in computing
the loading and safety factor. Poles subject to these
special stresses sometimes require the use of guys, in
which case the pole below the point of guy attachment
shall be considered merely as a strut, the guy talking all
lateral stresses. In such cases the pole strength require-
ment shall apply at the point of guy attachment rather
than at the ground line. L
Spliced or stub reinforced poles or pole top extensions,
meluding the attachment (joint) of the different mem.
Dﬁm leVCd} shall meet all of the vertical, transverse

and longitudinal strength requirements o£ ﬂmese rdes
an if a whole pole were used. Spliced or stud reinforced
-poles or pole top extensions shall not be used where

Grade “A” construction is requirved: in supports of eross.
ings or conflicts, or where Grade “B” construction is
required for Class C lines crossing the main lines of

major rallways.
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. DIMENSIONS e e e s
The minimum top clrcumfcrcnce of wood—upoler. shal). bo

not less than the following:
A * Inohen

Grade ““A’" heavy losding d_mtncn.-..--......-..,.-m

Grade ““A’" light loading Qistricte camenocnvecana19

- Grade ““B’’* heavy and light loading districts..._19

Grade ““‘C’’ heavy and hght loadmg urban dm-
tricts 18

Grade *“C’" cirenits of 750-7500 volts hcavy load-
ing, rural distriets’ 19

Grade ‘‘C’” supply cirenits of 0.7 oO voltv a.nd com-

: mumc:mon circuits, heavy loadmg ruml. dis-
triets - 16

Grade “C" light Joading, rural dzst:ncts.....--...lG

Grade ‘I’ cable or more than 4 single wires or §
conductors duplexed or pmrcd heavy loadmw

. district

Grade “F’' cable or.more than 6. smglo wires. or
12 conductors duplexed or paired, light !oadm,.
districts —— ———

Grade ‘T’ not more than 4 single wires or § con-
ductors duplcxcd or paired, bcnvy Ion.dmg dis-
TrICtS ceeem SRR b

Grade “F” Bot more ':han 6 “.m"lc 'WH.‘C‘EI or 12 con-
ductors duplv-*ccd or paired, lxght Iondmg dis-
triets - ————meal2

Nore~DPoles having 2 x:mmd line amm!erencc of lmthm 12

inchen are not safe to climb unless mpported by z'uys. pike polen,
ete.

* Supply Poles in Grade “B™ construction in rural, Iight'loadim:
distriets' may have & top circumference.-lesy-than 19 inches but
not less than 16 inchen,

* Communication Poles in Grade “B" conntrucﬁou at crouinm-
over najor raflroads may have top circomferences less than 19
inches but not less than the following, provided such poles meet,
the specifientons of the Ameriean Standards Association, 03.2-
1041, 00.4-1041 or 05.6-1941, and’ are butt treated if of western
red cedar or are full-length pressure treated if of Douglas &r
or southern yellow pine

Numberof - J[wumum ‘pols top mwmfemoa

oonductors - S (emoher)

supported Ileavy Loadmg I»ghtLoadmg

10 or lesa

21-20 1"

2. .40 . 19

More than 40 19
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C. SETTING OF WOOD POLES

The depths of pole setting given in Table & axe apphcable
to wood poles set in firm soil or in solid roek. Where the

5ol is not firm, deeper settings or special methods of pole
setting should be resorted to. Where unguyed poles
are set subject to heavy strain, or at corners or curves,
a greater depth should be used,  Guyed poles may be
8¢t not more than one foot less than-the depths specified
in Table 6 provided the guys do not assume any normal
working load under conditions of no- wind and the
resulting depths of setting are not less than 3 feet.

For communication lines, rawed poles of a cross section
of 36 square inches or less may be set to a depth of §
inches less than the specxﬁczmons -zhovm in the followxng
table. :

TABLE 6
Pole Setting Depths
Total lt;nyth of pole Depth in soil

20

Gains or equivalent means shall be provided. for increasing
surface contact -of crossarms with round .wood poles.
Where gains are cut, the depth shall bc notJess ‘than one-
half ineh or more than one inch, ‘‘Slab’’. gains, metal
gains, pole bands, or assemblies of wood or metal sup-
ports that. provide suitable surface contact and adcquaw
strength are permitted. .

~ E. REPLACEMENTS (see Rule 44.2) -
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for croxsarms, Metal braces or attachments shall meet
the requirements of Rules 45.2 and 49.8. In computing
the strength requirements to meet vertical loads thc effect
of much bracing may be considered. ‘

(1) LONGITUDINAL Loaps NORMALLY Bmcm

¢) Supply Ianes: Where lonf'xtudmal Ioadx are nor-
mally balanced, erossarms supporting supply ‘conduc-
tors shall have sufficient strength to withstand a load,
applied in the direction of the conductors at the
outer pin position, of 700 pounds with a safety factor
of not less than waity.

b) Communication Lines, Class C': thre Iongmxdmal
loads are normally balanced, crossarms supporting
Class C conductors shall have sufficient strength to
withstond a load, applied in the direction of the con.

- ductors at the outer pin position, of 400 pounds with
a safety factor of not Jess than unity,

(") LONGITUDINAL Lows NoRratALLY U\'Bmcm ‘Where

~ crossarms are subjected to wabalanced Tongituding) loads
they shall have sufficient strength to meet the strength
requirements with safety factors at least equal to those
specified in Rule 44,

At unbalanced corners and dead ends, in Grades “AT
“B’ or “C’" construction, where conduetors are sup-
ported on pins.and insulators, double crossarms shall be
used to permit conductor fastenings at t'wo insulators
and thus retard slipping,

.For conductor tengions up to 2000 pounds per conductor,
double pins with double wood crossarms fitted” with

- spacing devices at each end will be considered .as rmeet-

- iag the strength requirements of Rules 47.4 and 47,5,

D. REPLACEMENTS (see Rule 44.2)
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' 49.3 Pins and Conductor Fastenings

- A YATERIAL

(1) Prva: Insulator pins aball be of galva.n.zzed steel, gal-
vanimd iron or other, corrosion.resisting metal or of
loeust or other suitable wood.

(2) Fasmevmvos; Conductor {nstenings ahn.'ﬂ. be of gal-
‘vanized stecl, galvanized iron or other corromon-neammg-

metal
B. SIZE

(1) Woop Prxs: The minimur diameter of the shank shall
‘mot beless than 13 inches,

- (2) Mrran Prvs: The minimum dm.mcber of the shank
shall not be less than % inch,

(3) FASTENINGS AND Tt Wikes: Fastenings and tie wires
shall have no sharp edges. at pomtu of contact with con-
ductors, and shall be applied in such a mamner as not
‘to damage the conductor. The materials and minimum
sizes of tie wires for the various sizes and types of
conductors shall be as shown in Table 7. Flat tie wire
having a cross.sectional area not less than that of round
wire of the gage specified for tie wires may 'be m;ed..

TABLE 7
ize and Matwrial of Tie Wires

Line vooductor

" Material- Sise ' B

SAWG et aralior | Same saline svodustor. |
4 AWG BAWG
2 AWGE sand larger 4 AVWG

10BWE andemaller | Samemalinesonductor |
S BWG 10BWG
sBWG 9 BWG

4and 6BWE 3 BWG

4 AWG sod wmaller Basoe aa line conduatar
2 AWG sod larger 4 AWG
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-C. STRENGTH :

-Insulator pins and conductor: fnstemnfvs slmIl be able to
withstand the loads. to which they may be subjected with
safety factors at least equal to those specified in Rule 44

Note.=A 1% by 9 inch locust.pin will wsually provide cantilever
strength up to 1000 pounds tension in the conductor with the cone
ductor 3% inchen nbove the crossarm and a uatoty fncwr of unity,

L LONGITUDINAL Lows \‘om.mr BALA..\CED

a) Insulgtor Pins: Where Iong'xmd.mal loa.ds are nor-
mally balanced, insulator ping which suppor'c con-
ductors shall bave sufficient strength te.withstand,
with a safety factor of not less than umty, a loa.d at
the conductor position as follows:

Pins supporting supply conductom-;;---”oo pounds

- Pins supporting Class C conductors_. 400 pounds
Y Co'nductor I"astcmng.s Where Ionﬁztudmn.l loads
are normallv balanced, tie wires or other: conductor

" fastenings ‘sholl be installed in such o manner that
“they will sccurcly hold the line conductor %o the
supporting insulators and will withstand without
slipping of the conductor unbalanced pullsas follows:
Supply oonductor fasteningy..40% of the maximum

g .+ worldng. tensions but not

moge than 500-pounds

Class C eonductor fastenings..15%: of the maxivaum

: working- tensions but not

‘more than 300 pounds

Tie wires are not required on Class’ o} conductors at
point-type tmmzpomnons in Grade F construcnon

2y Lo\amonxu. "L0ADS . NORMALLY UNBALANCID: At
unbalanced corners and dead ends in Grades“‘A”, “B’’
or “‘C”’ construction, where the conduct:oz tensions are
held by cantilever strength in pin-type insulators and
pins, double pins and insulators shall be used and each
ling’ conductor shall be tied or fa.stcned ) both insulators
50 as t0 prevent slipping of the conductox- under the
maximum working tension with a safety factor of 2
under the temperature and loading conditions specified
in Rule 43.
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At changes in grade of construction and at end supports
in Grades ““A’” or “B’ construction where the con-
ductors are not dead-ended and are supported on pin-

' type insulators, double ingulators and pins: with tie
wires, or equivalent fastenings, will be considered as
meeting the strength requirements of Rules 47.4 and
47.5 for conductor tenmons up to 2000 pound.-; per con-
duetor.

D. REPLACEMENTS (see Rule 442)
© 494 Conductors |

A, MATERIAL '
Conductors shall be of copper, copper-oovercd steel, bronze,
stranded cable comporites of any of the foregoing, alumi-
~ num, alaminom cable steel reinforced, galvanized irom,
galvanized steel or of other corrc\sidn;rv;sist_ing"metal not
subject to rapid deterioration, except that in common
neutral systems the provisions of Ru.le 59 3-A shall also
apply.

B. SIZE
The minimum sizes of conductors which. shall be used in
spans of 150 feet or less under the several classes of con-
struction and loadings iz both urban and rural districts
. are specified in Table 8. Larger conductors than those
specified in the table will often be mecessary to maintain
reasonable sag and at the same time provide the required
safety factors of Rule 44, ground. clearances of Table 1,
- and wive ¢clearances of Table 2.
Conductors of the sizes specified in Table § may be used
~ in spans longer than 150 feet, except when specifically
" prevented by Rule 49.4-C, prowded ‘the sags and con-
duector positions are so adjusted that the allowable work-
ing tensions and clearances of this Order are not violated.
~ The common neutral conductor in common neutral systexos
shall conform to the requirements of RuIe 59. S-B in addi-
“tion to the abovc reqmrcment.s.
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TABLE & .
Minimum Conductor Sires (150-foot spans oﬂon)

Material or type of conductor

Loading sondition md erade
) of oo

drawa coppit
Ahumisum eabls,
wloel _rcin!'wué
Copprr<cavered
sicel, Leurse
oF ¢com:posites

Hufdiwaar
medium-bard-

i
i

s, TBAVY LOKDING

[,
Grade “B™ NN
Grade *C™

L P R -

;ﬁ\“’(}

9 B_\\G

D
-X-F 3

: 1.in, diam, strsod (1)
vr‘dn “B" {w) (c) Ol) 9 BWG.
Grade "C™ (o) (W)

EEAVY AND UGBT IOADE\G

Mm . o
Girnde "F " wnd oomlumn (d).. . . . vessenmanonensianiaen

(n} Communiohtion conductors cromsing over major milronds wbvudkrbuc shall be ot lees than &
-pmﬁad in Hule 1134, ]

g Thresssixteentbrineh smnd may be used upon enecial permimios of the Railroad Commisio

') May be amaliwr but nhall mwd- tenule mnm.h oot [oew than No. ¥ A\\G 20lt copper, nr lm than
"50 volls, a8 por Raln 404-C2,

(d) Communistion sevico dmpe over supply linew ahall sonforts to Rulew 32.2.F and-322-C,

{#) N0, 12 AWG or No, 14 \B.'L

n Pmndmmnyha wmaller per Rule 40.4-CTh. :

{x) Hi Mnnbpundmmmvb-ndkvwnuludommwm

(h) wb- reduced per Hule 49.4C3,

C. STR.E.\GTH

(1) Hreavy LoApryG DISTRICTS : Conducqu in Grade “A"’
construction and in spans exceeding 150 feet sh.u.n have
a temsile strength not less than that of No. 4 AWG
medium-bard-drawn copper, and said - conducton shall
preferably be stranded. .

(2) LicnT LoabiNg DISTRICTS : The fohowmﬂ' n*qmrements
apply for various grades of con.structzon and span
lengths, .

Conduetors in Grade “A”’ comtrncmon in sp:m.s exceed-
ing 150 feet and not exceeding 300 feet in Iength shall
have & tensile strength not less than' t;hat of No. 6 AWG
medium-hard-drawn ¢ooper.

Supply conductors of less than 750 volt\ m Grnde “B"
or *C" éomtmctzon In spans not e\ceedmw 150 feet in
length shall have a tensile .srren'*th not Iess than that of
No. § AWG soft-drawn copper.

5t?
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(3) Huavy or lugar Loaprxg Districrs: Where signal or
communication Jines take Grade “B*or **C"’ classifica-
tion other than at railroad crossings, a minimum size of
No. 8 AWG medium-hard-drawn copper or its equiva-
lent In tensile strenyth may be wsed.

" (4) CoxNprCTORs OF VOLTAGLES E\cmr.\e 17 ()00 Vox.'.rs
Conductors of voltages exceeding 17,000 volts crossing
conductors of less than 17,000 volts, or crossing a public
highway shall’ have a strength at least equal to No.
AWG stranded medium.hard-drawn copper. In Lew: of‘
this, the conductors carryving more than 17,000 voltx
shall, at the point of crossing, be supported on.poles
of such height and so placed that under no circum.
stanees can the conductor of over 17,000 volts, in case
of breakage of same or otherwise, come in contact ‘with
any conductor carrying less than 17 000 volm. or’ fallr
within o distance of ten feet from the surface of any
public highway. :

(3) 'Sacs AxD Trysions: Conductor sazs sha.ll be such thnt
under the loading conditions specified in' Rule’ 43 the
tension in the conductors shall not be more than one-
half the breaking strength of the conductor; other than
communication circuits, The use of sam greater than

~ the allowable minimum may be de\u'abIe in ordcr to
~ reduce working nemuom. '
~ Where the minimum size pins are used,the conductor
tensions shall be limited to 2000 pound:. when applying
the double arm, pin and couductor mmnm« provxsxons
of Rules 49.2 and 49.3,

(6) St-mcm qphces in line conductors qha.ll be n accord-
ance with the requirements of Table 4 gxc@pt as pro-
\'1(1(‘(1 in Rule\ 103.1-A and 113 1-A.

( ) Qmwxcx: onpq
a)- Supply: The minimum sizes sha.ll applv onlv where
the span does not exceed 150 feet.. The xmmmum for
supply. lines .of like voltage a.nd "rade qhau apply
when the service drop is in e\cc\s oi' 150 i'eet. Sup-
ply service drops of 0-730 wolts shall, in all cases, have

2 weather-resistant eovering eqmvalent {0 stan&ard
double braid weatherproofing,
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'b) Communication: Communication service drops of

" No. 16 AWG- paired. copper ‘wire may: be used, pro-
vided they. do not croxs over supply linex, trolley con-
tact or feeder conductors, or railways,: -

Paired wire communication service drops of No. 18
AWG high strength ‘bronze or high strength copper-
covered steel ‘may” beused” provided the” breaking
strenzth of the pair ix not less than 340 pounds,

(8) CoxyuNicaTION LINE CONDUCTORS : Paired wire of
No. 18 AWG high strength bronze or high xtrength
copper-covered steel may be used as communication lina
conductors provided the breaking strenith of the pair

i not lenn thun 340 pounds. o

D. REPLACEMENTS (see Rule 44.2)

E. CONNECTIONS
All electrieal connections shall be of suitable electrical and
Tocchanical dexign,. - . C
405 Tasulitors
- Insulators, supports, - clamps - and ‘other .. mixcellaneous
- attachments. shall be designed o withstand, with at least
. the sufety factors specified in Rule. 44, the xmechanical
stress to which they are subjected by conductors, wires or
struetures, under the loading conditions as specified in
Rule 43, Pin inxulators shall effectively engage the thread
of the pin for at least two and one-half turnw, =~ >
B. 6UY R AR
..+ Guy. inxulators, including insulators in. messengers, shall
 have mechanical strenzth at least equal 1o ‘that required
~of the guys in-which they are nstalled, . .
C. REPLACEMENTS (see Rule 44.2) g
'49.6 Guys and. Anch’drs.'
 The exposed surface of all guys and, zuy rods shall be of
L coxfrosion-‘_xjesiwt‘iqg,nmterizﬂ.v’ , I
The size and ultimate strength of guys crossing in spans
over Class M, L, T or C circuits skall be not less than as
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specified in Table 9 and xhall also be such as to provide

. safety factors not less than those specified in Rule 44 for
the loads imposed by the construction invelved under the
loading condmons speclﬁed in Rule 43,

TABLEI
mnlmsu.wsmmofammmmch-u.uTucm

 Minimum wise

Materia! of strand . -
Anehor.guys . .

&/16 in, dinm,

1/4 sin, diam,

3 No, AWG bR
© 14 sn dinmme | 3 No. 10 AWG

Minimum allowsble ultimate strength of guym. ... -~ 3.200.pounds , . . . 1,000 wundl

. C. STRENGTH

Where guys are used with poleq or sm:ulm- stmctnreq, cap-
able of considerable deflection before failure, they. shall
be able to support the entire load, the pole below the
point of gmuy attachments acting merely: a8 & strut.
Stranded wires shall be used when: the ultimate strength
of the guy exceeds 1800 pounds, - Anchor'rods and their
appurtenances ' shall meet the same’ strength require-
ments as the guy wire or strand. (See Rule 44, )

D. REPLACEN:E\’TS (see Rule 44 )
49.7 Messengers and Span Wires -

A, MATERIAL

Messengers and span wires shall be stranded nnd of gal-
vanized steel, comper-covered steel or' othér corrosion-
resisting mn.term.l not subject to rapxd dctenorzmon.

B. STRENGTH" s
Messengers and span wires shall-be capable of withstand-
ing, with safety factors as specified in Rule. 4, the tension
developed because of the load they support’ combmed with
the loading conditions specified in Rule 43, An a.Ilowance
of 200 pounds of vertical load for a man nnd ca.ble chair
shall be made in computing tensions in messengg:s and
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span wires which support cables except in the case of
short spans which are not reqmred to support workmen
or where the ice Ioadmn- Apecified in “Rule’ 43.1-B wowld
exceed the allowance for the man and cable chair.

The strength of guys supporting messenger loads shall be
such that the safety factor of such guys is pot-less. dmn
the safety facbor requn*ed of the me.szsen;:er ax specxﬁed in
Rule 44, It is recommended that ov erhead guys shn.ll ‘be
the same nize s the suspesion strand. o.nd tlmr. mchor
auys shall be enough larger thon the auxpcmon ntmnd
10 compensate for the angle between the. pla.ne 0£ the hori-
zontal load of the suspension strand and the hpc of the

C. SUPPORTS
Messengers uuppomng cables xha.ll be attaehed to polew
or crossarms with hardware which provides safety factors
&t Jeast equal to those specified in Rule 44, based on the
weight of the cable plus an allowance of 200 1bs, for the
man and cable chair, If in heavy loading areas the specis
fied ice load exceeds in weigzht the 200:1bs; allowance,
auch ice load shall be u.scd in making -the . calculnuona

All hzu-dware subject to m,mmow-; corrwon duxll be pro-
tected by ~a1\amzmg. painting.-or. ozhe,r :,uwale u'cat-
ment, . .

D. REPLACEMENTS (see Rule 44‘.2)‘--"1 :

49.8 Haxdware

'All pole line hardware ‘&h:ﬂl be «'nlva.mzed otherwise pro-
tected by a corrosion-resisting treatmient, or shall be
composed of material which is corrosion resisting.
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Requirements for Supply Lines

SECTION V .

DETAILED CONSTRUCTION REQUIREMENTS FOR SUPPLY
‘ LINES

B (Cla.\.s 1, L md T Cu’cum.)

%0, GENERAL e
- "The following rules cover certain special details for the con-
struction of supply lines. These roles are supplemented, in
certain eases, by rules in other sections, ~See Section VII for
speeial rules applicable to Class T eireuits; sce Seetion IX
" for speeial rules applicable to supply lines:on polex:jointly
" used ; see Section X for special rules applicablectoline eross-

ingy or conflicts; see Section XI for \pecml rulcw aophcabh-
1o lines crossing railroad.

51, POI.ES TOWERS AIND STRUCTURES
511 Deﬁmtmn (see Bules 21.7.C and 22.0)
51.2 antem.nce and’ Inspecuon (see Rnlec 311 and 31.2)
51.3 Matenal a.nd Strength (sec Secnon IV )

2 51.4 Clearances

" A. FROM RAILROAD TRACKS (s(-e Rule 36 also Appen-
. dix E)

| 51 5 Dmemons and Settmgs (sce Rules 49.1-3 a.nd 49.1-0)
. 51.6 Marking and Guarding '

. A. MARKING OF POLES WHERE CO\'DUCTORS ARE
NOT ON CROSSARMS ‘
'Wood or metal poleq which xupport conductors of more than
730 volts in vertical configuration and not on crossarms
slmll have bands of bright yellow color not less than one
foot in width painted around them. The top of such a
band shall be neither less than 24 feet nor more than 3 feet
below the lowest conductor of each circuit of more than
750 volts so supported.

In lien of the paint required by this rule, similarly located
sigms, showing the words **High Voltame’' in letters not
less than 3 inches in height, shall be used, The letters on -
such siens shall be white on a green or black background,
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or such sizns shall be of corrosion-resisting metal with
- the Jetters cut out therefrom and-clearly legible..'

- The provisions of thisx rule, 31.6-A, shall not.apply to the
marking of poles at the levals of supply ¢ireuits of more
than 20,000 volts.in rural districts.

See Rule 65 for the marking of towers.

B, GUARDING QOF LATTICED METAL" POLES AXND
OTHER LATTICED STRUCTURES -

Where the pole or structure. ix of latticed. meml or of
similar. construction and supports supply conductors in
excess of 730-volts and is Jocated in urban distriets, or in
rural areas adjacent to schools, dwellings, permanent or
seasonal camps, or in orchards, or near roads.or trails
which are frequently traveled, a barrier shall be $0.located
"on the structure as to prevent easy climbing. If the bot.
tom of the barrier is within 12 feet of the ground line, the

- top shall be not less than 15 feet above the ground line,
but in no event shall the barrier be less than 8 feet in
length. If the bottom of the barrier is more than 12 feet
above the ground. lme, it shall be not Jess. than 6 feet in

. length,

The provisions of thn. rule, 51.6-B, shall not appl,v to poles
.or structures on which all conductors have 5 feet or more
hom'ontal clearance from the suppomng atmcture, nor
to poles or structures within fenced .s.ubs'umon vards,

NoTE.~—It ix the intent of Rule 51.0-B.to require auch guarding

nx will prevent suxy ¢limbing of thew» polex by young persons who do

" not renlize the danger of contuet with live wnduetorn‘nupported

thereon, It iu Dot jntended that such guarding will be required in

wpursely wettled districts, mountainous and dewert nrmun. und similar
locutions, L

517Steppmg . IR

The lowm step on anv \teppcd pole, w\ver or stmctuxe
shall ‘be not less than 7 fect 6 inches from the' ~round line
and above this pomt the hpacm“' between steps on the
- same side of pole, tower or structure sha.ll not e\ceed 36
inches.

52. CROSSARMS
52.1 Definition (sce Rnle 209) ‘ s
22 antenn.nce and- Inspectwn (see Rules 31 1 a.nd 31.2)
52.3 Material and Streng't.h (m Rnle 49.2)
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52.4 Marking

Crossarms supporting conductors’ of more than 750 volts
and arms supporting equipment connected to or contain-
ing conductors of more than 750 volts shall be marked,
by the methods described in Rule 52.4-A, an specified in
Rules 52.4-B, 52.4-C, and 52:4-D vnth t.he ctceptxons qpecz—
fied in. Rule 52.4-E. a , .

A. METHODS ’

Crossarms which are required by’ these rules to be marked
as hizh voltage shall be painted a bright yellow eolor, or
in leu thereof sigms showing the words ““High Voltage'’
{or pairs of signs showing the words ““High’’ and ¢ Volt-
axe’') in letters not less than 3 inches in height shall be
placed -on the face and back of such erossarms, unless
either face or back is exempted by provisions of the fol-
lowing Rules (52.4-B, C, D, and E). The letters on such
sigus shall be white on a green'or black background or
sueh signs shall be of corrowon-resisting metal with the
letters cut ont therefrom and ¢learly legible,

The letters of xigns and the color of paint specified above
shall be maintained in such condmon that Iett;er\; are
legible-and color is dxmnmmhable ‘

B. CROSSARMS SUPPORTING CONDUCTORS OF
MORE THAN 750 VOLTS AXD \0 CONDUC-
TORS OF 0.730 VOLTS

The crossarms treated in this Rule 52.4-B may also support
certmn equipment in addition to.conduetors of more than

750 volts, and when so utilized the provxxxons of Rule

02 4.D will also apply.

(1) Ix Usnax Distriers: All crossarms auppomng €on-
ductors of more than 750 volts in urban districts shall
be marked as high voltage, e\cept as provzded in Rule
52.4-B3.

(2) Ix Rcm DisTrICTS Crumarm:, :.upportmﬂ only con-
duetors of more than 750 volts in rural districts shall be
marked as high voltage in sccordance with the following:

a) Supporting Conductors of 750-2500 Volts: ALl cross-
arms supporting conductors’.of 750-7500 ‘volts shall
be marked as high voltage.. |

b) Supportmg Conductors of C’onstaznt Currmt Cw-
cuits of More Than 750 Volts: All crossarms support-
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ing conductors of constant current circuits of more
than 750 volts shall be marked as high voltage, except

as provided in Rule 52.4-B3,. - =

¢) Supporting Conductors of 7500-20,000 Volis at Cer-
tain Locations: At all erossings over public thorough-
fares and at locations adjucent to structures such as
water tanks, windmills. ané buildings, adjacent to
wealls, and at similar locations, crossarms supporting
conductors of 7300-20,000 volts shall be mxu'kcd ax
high voltage.

d) Supporting Co'nductora of More Than 7500 Volts
. At or Below the Level of Conductors of 7500 Volts or
Less: In rural distriets, all erossarms gupporting ¢on-
ductors of more than 7300 volts at or below the level
of conductors of 7500 volts or lews supported on the
same structure shall be marked a.s high voltage.

¢) Supporting Conductors of 7500-20,000 Volts on the
Same Structure With Co'nductors of 750 Volts or
Less: Where, on the name- structuren in rural dis-
tricts, crossarms supporting conductors of 7500-
20,000 volts are above conduetors of 750 volts or lesm,
the crossarm supporting conductors of 7500-20,000
volts next above the conductors'of T50 volts or less
chall be marked as high voltaxe,” All ¢rossarms sup-
porting conductors of 7500-20,000 wvolts below con.
duetors of 750 volts or less supported onm ‘the same
structurcs shall be marked as high voltage. -

(3) Ox'GUARDED MrTan Porrs: On latticed metal poles
which are guarded with barriers as required in Rule
51.6-B, the followinz crossarms uho,ll be marked as high
voltage:

Crossarms supporting conductors of 7507500 volts;

Crossarms supporting conductors of 7500:20,000 volts

next above the level of conducton of 500_ volm or
lesy;

Crossarmx supporting conduetors of 7500-20, 000 volts

below the level of conductors of 7500 volts or less: and

Crossarms supporting any conductor of more than
7500 volts within 15 feet of walls, ﬁre e\cnpcu, exity,

windows and similar objects.

Where all conductors on a latticed metal pole ‘which is
cuarded carry more than 7500 wvolts and the lowest
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crossarm supporting them is not required:-to be marked
in accordance with the foregoing provisions of thix rule,
the entire pole shall be marked as high ~voltage by means
of sigus placed on any two opposite sides. of the pole at

- & point above the barrier and below the. lowcst ¢onductor
level, ,

(4) Ox Sywriam Usrvg Cowm\nmo\: ARMA: On NyNTems
where conductors of 0-730 volts and conduetors of T50.
7300 voltx are usunlly carriod on the mme CTOANATIN,
Any crossarm wuppomn" conductors of T30-7500 volts on

~both sides of a pole shall be marked as hm,h voltage on
both ‘portions to show that the emu-e crosm.rm carries
high voltage conductors, - ,

| C. CROSSARMS SUPPORTING CONDUCTORS oF
750-7500 VOLTS AND CONDUCTORS OF 7
VOLTS OR LESS, (COMBINATION ARMS)

(1) Hicx VoLTact MARKING : Combmamon. arms shall be

. marked as high voltage on the portions. w.pportm«" con-
ductors of 730-T500 volts. Where painting iz used ax
the method of marking on such portions of combination
arms, tho.painting shall extend from. the ends of the
arms to the center Lue of pole, or to a poxition approxi.
mately midway. between the nearest conductors of dif-
ferent voltage classifications on alley arms or bridge

(2) MarKiNG -oF CONDUCTORR OF T50 VoLTs OR Litss: On
systems where the use of combination, arms is $0 unusual
that the requirements of Rule 52, 4-B4 are not. applied,
all combination arms shall be marked as. hzgh ‘voltage as
specified in Rule 524-C1 and in addition . ‘thereto &
readily- legible designation shall be placed on the por-
tions. supporting conduetors of T30 volts or less. Such
desimation shall read ““0.750 VOIT.‘(,". or ahall indicate
the nominal voltage of the circuits of 730 volts or less
and shall not read **Low Voltage.”

The requirements of this rule do not appl_v to conduetor
_supportiaz timbers on tra.msiormer NTUCTUTES OM NYN-
tems where no other combination arms are used,

Notr~—The gradual expansion of the use of combinntion
nrms on a syatem will caume the requirements of' Rulr u..A»-B-i 10
hesnme npnlimmn to the om’iw syatent,
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D. CROSSARMS qUPPORTI‘.\G VIIbCLLLA.\'EOUQ
EQUIPMENT =

Included in this group are arms supporting transformers,
cutouts, regulators, oil switches, air switches, capaeitors,
series controllers, and similar apparatus which are con.
nected to or are a part of & circuit in excess of 750 volts,
These nrme shall be marked in nccorda.ncc wn‘.h mcthodh
specificd in Rule 52.4-A,

(1) HaNaER ArMs, CUTOUT AnMs, Ere.: Where vellow
paint ix used ax the method of marking, such srmx xhall
be fully painted except as provxdcd in Ruale 52.4.C1.

© Where high voltage sizas are used as the method of mark.
ing, they are required on the face toward the elimbing
space of hanger arms or of arms supporting -cutouts,
excepting that sigmy are not required. on: any arm sup-
porting cutouts only where such cutout arm is within 30
inches vertically from either a line arm. or a lianger .arm
which is marked as bigh voltage. S
Where high voltage sigos are used as the method of mark-
ing, they are not required on the face away from the
climbing space of hanger arms which do not support line
conductors or of arms supporting cutouts only or of line
arms which are not combination arm. and which are
used ax hn.n~er arms, under any-of the followmg condi-
tions:
Where two or more transformers, rcﬂuhtorﬂ. or similar
pieces of apparatus are supported on the xame arm
Where one or more transformers and one or more oil
switches or alr switches are supported.on the same arm ;
‘Where one or more constant current transformers or
regulators and the accompanying series costroller are
supported on the same arm; o
Where one trzm.sformer and one or more pmmxrv cut-
outs used in conmection therewith are supported on
the same arm, providing the conductors Ieadmg to
these pieces of apparatus are supported on”erossarms
1mmedmtclv adjacent thereta (mmﬂmum vertxca.l
separation of 30 inches) which are marke& as high
voltage; or

N e
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Where o separate arm used to-support cutouts only is
within 80 inches vertically from’ecither a line arm or a
hanger arm which is marked as high voltage, . -

(2) Brer Arms: Heel arms, while treated in these rules
as supporting high voltage eqmpment are not reqmred
to be marked as high voltage, '

E. EXCEPTIONS

(1) DovunLE ARMS: Where hxgh volta;:e signs are used as
the method of marking, they are not required on the
inside faces of double arms,

(2) Bracxurs: Where extension bracket.s or clearance
brackets are used 1o extend or supplement crossarms,
and support conductors of more than 750 volts. such
-supplementary supports are not requn'ed to be marked
as high voltage, S

VoD Metal Ams

Metal crossarms on wood polen(ubﬁll“not be nsed, to support
conductors of both 700-7300 .volts and more than 7500

- volts,

A. SUPPORTING CO\'DUCTOR-b OF 0-7.;00 VOLTb

Metal crossarms installed on wood- poles and supportine
conductors of 0.7500 volts shall- not. be  permanently
grounded and shall be proven by test to be nonesergized
immediately preceding each period of work at that loca-
tion. Metal crossarms at the location of work on de-ener-
gized conductors shall be temporarily -and’ securely
grounded and securely conneeted to any de-energized con-
duetors involved dunng' the time: of all work at that

© location,

~ B. SUPPORTING ONLY CO\'DUCTORS OF MORE
TI-IA.'N’ 500 VOLTS
Metal crossarms installed on wood poles and supporting
conduetors. of more than one circuit of more than 7500
volts shall be effectively grounded or, in lieu of this
requirement, such crossarms bupportm"' such energized
conductors at the loeation of work on other. dc-encrgued
conductors shall be connected to the de-energized con-
ductors and securely zrounded during the period of work.
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52,6 Cloarance Arms (see Rules 20 9-0 323 and 54.8-C2)
52,7 Hardware

A. PROTECTION AGAINST CORRO\IO‘\T (se¢ Rule
49.8)

B. METAL BRACES

(1) For Woop Crossaras: Metal crossarm braces on
wood erossarms shall be not lesy than 1% inches from lead
wires, ground wirers, and bond wires (except as provided
in Rule 52.4), meta] pins and other insulator hardware,
switeh and cutous bardware, condumits and Sttings of
riser cables and cable runs, and metal braces which
extend to a erossarm at another conductor level; except
that un wood ¢rossarms supporting conductors of only
one cireuit of more than 7500 volts, metal crossarm
braces may contnet bond wires, metal pins and-other
insulator hardware where such contaet ix intentionally
and securely made and the lower extremity of such metal
braces is not less than 3 feet above the next conductor
level below such braces, ‘

Metal crossarm braces attached to wood arms xhall clear
transformer cases and hangers by not less than 1 inch of
air space and by not less than 13 inches of crecpage dis-
tance along wood or insulating surfaces.

(2) For Merar Crossarxs: The lower extremities of metal
crossarm braces attached to metal crossarms on wood
poles shall be not less than 3 feet above the next con-
dueter level below such bracex. See Rule 52.5 for the
grounding of metal arms,

C. SEPARATION FROM BOND WIRES A\’D GROUND
WIRES
Bond wires and eround wires shall have a ‘clearance of
not less than 13 inches from metal pins, bolts, and other
hardware on wood crossarms except where the hardware
is intended to be connected to the bond or ground wires,
and in being 50 connected does not violate other rules of
this Order, in which case suitable eclectrical contaet
shall be made, '
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. D. SEPARATION FROM . METAL: PINS AND "DEAD-
END HARDWARE

Through bolts, metal signs, conduits, metal bmces “mount-
ing bolts and hardware for. cutouts or other apparatus,
metal street light fixtures, metal pole top extensions and
metal arm exXtensions supported . by or attached to the
surfaces of wood poles and wood crossarms shall have a
clearance of not less than 13 inches from metal pins and
dead-end hardware, Guys and space bolts xhall have a
¢learance of not lesw than 13 inches from metal pins
and dead-end hardware unlexs contact is intended, in
which case a positive eleetrical contaet shall 'be made.
Any guy contacting or connected to & metal pin or part
of dead-end hardware shall not’ bc placcd n thc climb-
ing space,

E. METAL BACK BR.\CE.S .
The use of metal back braces is. not recommendcd. (See
Rule 54,7-A3 for climbing space requirements.)

F. GROUNDING

(1) Cmcrims oF 0-7300 VoLrs: On wood 'mmm. wood
poles, or wood structures, bardware which ix Jess than 3
{eet above or € feet bclow unprotected conductors of
0-7500 volts xhall be nongrounded. E'meptcd from the
requirements of this rule are the following: .

Hardware of riser tcrmmaLs trcated as xpcczﬁed in
Rule 54.6-F;

Hardware associated with grounded cables and messen.
merx supported on croxsarms with vertical elearances
and pole clearances as specified in ‘Tables 1'and 2 for
such cables and messengerssyand, - - -

Hardware associated with "uarded ca.bles a.nd messen-
gers which are treated ax specified in Rule 5 374-F.

(2) Cmerrrs oF More Tmax 7500 Vorrs: Hardware of
cirenits of more than 7500 volts shall be seeurely and per-
manently grounded where such hardware can act as a
bond between metal parts of the insulating supports of
an energized conductor and of a de-energized portion
of the same conductor or of the de-energized: portion
of another conductor where work ix to be performed
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top ecircuit ponition of the pole may be installed on
the face, back or ymder side of 'wood erossarms and
on the surface of pole without a! protective covering,
Such bond wire on' the xurface of o wood: pole xhall
be covered by a suitable protective covering (sece
Rule 22.2) where within 3 feet vertically of the next
conduetor level below the “top ecixewit,  Crossarm
braces may be connected to such bond wire only
where positive electrical contnet. in wmade and the
brace is not lexs than 3 feet vertically above the next
conductor level below the top airewit.

b) More Than One Cireuits The bonding of any cireuit
where more than one circuit is installed at the top
position of pole shall be in accordance vmh the provi.
sion of Rule 53.4-A3 below, -

(2) Brxow Tor or Poni: Bond wz.res of any cirewit below
the top ecireuit position of the poIc ahall bc covered by a
suitable protectwe covering (see Rule 22.2) except where
such bond wires are installed on the rmder'side of cross-

“arms ox 'where bonds (wires or straps) are irstalled: ver-
tically between crossarms at a;distamee~of not less than
30 inches from center line of pole. Metal braces shall clear
" such bond wires by not less than 13" inches (see Rules
32.7-B1 and- 52.7-0) and in’ order :%o. clear braces,.an

- uncovered bond wire carried-on the under side of cross-
arm may be placed on therface -QT" bac.k of a Limited
portion of crossarms and need not be coveted for th;s
hm:ted distance of its run

(3) CO.\'D‘CCTOR.S or -MoRL TJE!.A‘\'VO:\‘E. Cmcm.u Saxm
Lrvir: Where conductors of more than one cireuit are
at the same level, bond wires shall be covered by, a suit-
able protective covering (see Rule 22.2) except where
such bond wires are installed on the under side of cross-
arms or, where bonds (wires or. straps) are installed
vertically between crossorms at & d.\m.nce of not less
than 30 inches from center line of pole., Metal
braces | shall elear such bond wires by not less than
13 inches (see Rules 52.7-BY and 52.7-0) and in
order to clear braces, an muncovered bond wire car-
ried on the under side of crossarms may be placed
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A, ABOVE GROUND '
" The ‘minimum’ vertical clearancex a\ha.u be those hpecxﬁe-d
in Rule 37, Table 1, with the following modifications:

(1) ACRONK AR OR \Iov\"m.\ovh AREAS: Across arid or
mountainous areas supply circuits carrying 20,000-
30,000 volts, inclusive, may have a'clearance of lexy than
30 feet (Table 1, Case 4, Column F') but not less than
25 foet above zround subject to a reduction of not more
than 10 per cent beeause of temperature’ and loading as
s'pecxﬁed in Rule 43, Lpon special permxxsxon from the
‘Railroad Commission, 8 minimum clearance of 25 feet
above ground may be applied in similar areas to circuits
in excoss of 30,000 volts, in which onse no reduetion of
the 25 feet will be permitted” for conditions less than
maximuom loadings or temperature - vcpeolﬁed in Rules
43.1 and 43.2.

(") Ty RURAL DISTRICTS, CONDTCTORS OF 7 0-"0 000 Vorms:
‘ a) Crossing Roads or Driveways: In rural districts the
minimum clearance of 25 feet apecxﬁed in Table 1
Case 3, Column E may be reduced to 22 feet above
rround for conductors crossing: or,oxerha.n;nn,. tra-
verxable portions of public or private roads or drive-
ways., This modified minimum clearance: 0£.22 feet
shall in no case be reduced becaune of temperature
or loadingy at conditious less than the maximum load-
ings or temperature specified in Rules 43.1:and 43.2.
b) Above Agricultnral Arcas and Along Roads: In
rural districts the ‘minimum clearance of 25 feet
- specified in Table 1, Case 4, Column. E :may be
reduced to 18 fret above ground for linex across
areas capable of being traversed by. a:;ncultuml
equipment and along roads where no part of the line
overhangs any traversable. pomon of .&:public;or
_private roadway. This modified minimum clearance
of 18 feet shall in no case be reduced beesnse’ of
temperature ox loading at conditions less than woaxis
mum loadings or temperature specified in Rules 42.1
“and 432, Care should be exercised in using’ this
minimum, clearance alonz roads, abowv or along




Requirements for Swupply Lines

ditches where mechanical devices are used for mainte-

nance, near trees in orebards, near trees or structures

which can be climbed and in other nimilar situations,

2) Leap Wmes ror TRANSFoRMERs: Transformer lead

wires shall have clearances above ground ‘as specified in

Table 1 except as modified by the prowmons of Rule
38.3-Bla.

B. ABOVE RAILWAYS AND TROLLEY LINES

(1) Wmcm Traxsporr FreioaT Cars: The clearances
‘specified in Table 1, Case 1, Columns C, D, E, and F are
based upon the maximum height of standard freight
cars, 15 feet 1 inch from top of rail to-top of running
board. Thexe clearances shall not be reduced more than
5%, because of temperature or Joading,

(2) OPERATED BY OVERIIAD TrorreY: The clearances
specified in Table 1, Case 2, Columpns D, E, and F are
based upon a trolley pole throw of 26 feét, the usual
maximum height of a free trolley pole above the top of
rails or surface of streets used by trolley cars or coaches,

Above trolley lines having a maximum trolley pole
throw at variance to 26 feet, the specified clearances
shall be increased or may be reduced accordingly pro-
vided that the clearances specified in Column F shall not
be reduced to less than 30 feet and the clearances speci-
fied in Columns D and E shall not be reduced to less
than 25 feet. See Rule 37.4-B2 for the clearances
required for grounded cables and messengers,
Where railways operated by overhead trolley transport
freight cars, the clearance requirements of Rule 54.4.B1
also npplv

C. BETWEE\’ COXDUCTORS o
The minimum allowable clearances between conduetors are
specified in Rule 38, Table 2, with the following modifica-
tions for supply conducmrh These modifications, like the
‘tabular values, are also subject to the nllowable
tions specified in Rule 38,
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(1) On Dwrumint CROSSARMS ON THE SaME Porx:

o) Conductors of 750-7500 Volts: The 4-foot vertical
clearance between conduetors of 750-76500 volts, as
specified in Table 2, Case 10, Column E, may be
reduced to not less than 2 feet, prowded all of the
following conditions arc met:

The conduetors involved are of one ownerxhlp and
the circuits are operated zmd mmntmned by the
same crews of workmen;

TUnder no conditions is this reduced. cleamnce to be
applied in new construction involving new poles;

Buek arm construetion, tra.nsformem or capacitors
are not involved; :

More than one reduced clea.mnce of 2 feet shall not
be nsed on any pole; and

It is not practicable to obtam the normn.l]v reqmred
4.foot clearance.

b) Conductors of 7500-20,000. Volts: The 4-foot verti-
cal clearance between conduetors of 7500.20,000 volts,
as specified in Table 2, Case 11, Column F, may be
reduced to not less than 3 feet,: prowded all of the
followm,. conditions are ret: .

The conductors involved are of one ownershxp and
the cireuits arc operated and maintained by the
same crews of workmen;

Under no conditions is this reduced clearance to be
applied in new construction involving new poles;

Buck arm construction, transformers, or capacxtorh
are not involved ;

More than one reduced clenxzmce of 3 £eet. nhall not
be used on any pole; and

It is not practicable to obtain the norma.uv required
4-foot clearance,

¢) Triangular and Vertical Conf' guratw-n Cronsarm:.
used to support conductors of a cirenit at different
levels (as in triangular or vemcnl conﬁmranon)
need not be spaced as in Table 2, Cases'§ 10 13, but
may be arranged so that the vemcal separation of
conductors of the same circuit shall be 1ot less than
the pin spacings of Table 2, Case 15,
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Rule 34.4-D8 upplies {or pole-top triangular construction
involving one cirenit,

‘Where circuits are installed in- vortxcn) or triangular
confimuration with vertical conductor separations less
than ax specified in Table 2, Cases 9 013, not more than
two cireuits shall be installed on' the xame crossarms
nnd the conduetors of both circutts nhall be arranged in
identical phyxical confizuration on-opposite sides of pole
exeept at points of tranxposition. In the event different
voltage classifications are involved, the vertical separa-
tion of the conductors shall be not lesy than the pin
spacing for the hizhest voltage concerned.

(2) O RearTep LINE AND Bvc:ic' Amys:

a¢) One Voltage Classification®: The clearances of Table
2, Case 14 (and clearances less than as specified in
Cases 9 to 13) shall not be applied corsecutively both
above and below the same’ conductor. The fore-
going provisions of this rule 'do mot apply to con-
ductors in trianzular or vertical configuration, the
clearances: of Table 2, Case‘ 14 being directly
applicable. : ‘

Where conductors of one voltage clmnﬁcatxon only are
supported on the same crossarms, the vertical clear-
ances specified in Table 2; Case: 14, are not required
between conductors on line arm and conductors on
related buck arm provided no’ conductors on the line
arm cross’ conductors of dxﬁ?erent plmse or polarity
on the buck arm.

'Volm cuumﬁcatlonu for thm purpose are:
0550 voltn, .
ToO=T30Q voltw,. .
To00-20,000 volta, and
20,000 volts and above,

b) Combination Arms: Where conductors of 0-750 volts
and conductors of 750-7500 volts are supported on
the same crossarms with the nearest conduetors of the
two' classifieations separated a horizontal distance of
not less than 36 inches (plus any necessary vacant pin
spaces required by Rule 54.7-A3¢) the vertical separa-
tion between conductors ox such a line arm and con-
duetors on o related buck arm shall be not less than
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4 feet, - This vertical separation may be less than 4
feet but not less than 2 feet provided the horizontal
separation of conductors of the two classifications is
not lews-than 42 inches (plus any necensnry vacant
pin spacex required by Rule 34,7-A3c¢c) and all con-
ductors of the same voltage classification - are sup-
ported on the xame endx of the crossarms,
Where this vertical neparation of 2 feet- (or less than
4 feet but more than 2 feet) between conductors on
a line arm and related buck arm ix utilized, any con-
ductor on such line or buck arm shall have a vertical
clearance from any other conduetor level of not lens
than clearances npcciﬁed in Tablg 2,,_Cnses S to 12,
(%) ON THE SAME CRORSARMS: ,
a) D:ﬂ'crcm‘ Voltagn Cla.smfca,tmw.\r Qupp]v conductors
of different voltagze classifications may be supported
- on the same cro».arxm in conformity with the require-
ments of Rule 32
b) On Brackets Attaclwd fo Crovsar-m.s Lme condue-
tors supported on brackets or extensions attached to
crossarms shall be maintained outside of the outer
pin position on the crossarm. with a radial separa-
tion not less than the :minimum pin spacing specified
in Table 2, Case 15, from any other line conductors
supported by the xame arm. . Line conduetors sup-
ported on such brackets or erossarm extensions shall
be of the same voltage classification as the condue-
tors supported on the same side of pole by the cross-
arm to whiclhh the bracket. or arm. extension is
nttached The vertical clearances specified in Table
2, Cases 1 to 14 shall be provided between the cone
ductor on the bracket and the conductor level of
any other condunetors not supported on the ¢rossarm
to which the bracket is attached. o
¢) Same Phasc or Polarity - The clearances. specified in
Table-2, Cases 15 and 17, are not required between
conductory of both the rame potcntm.l and the same
phaﬂe or pola.mv o
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N maintained: as great as pracmcnb]e and o po case less
than, the following: -

- ‘ - Minimum
. Voltage of_ . . L diatanoe above
_ lead wires other conduetor lavel

(4) Voumam or \Iom: Tm 68, OOO Vours

a) Crossing or Colinear with Wires or. Cablc.v of Other
Lines: The clearances specified in Table 2, Column I,
Cases 1 to 7 inclusive, for conductors of more than
68,000 volts crossing or colinear with conductors, guys
and messengers which are not supported on the same
poles, shall be inereased bx «} mch {or cach kilovolt
above 68 kv. . -

b) Supported on the Samo Stmctw-e The vertical sep-
aration between conductors on line arms and ¢on-
ductors. on related buck arms (Table. 2, Column I,
Case 14) and the horizontal separation. of conductors
on crossarms (Table 2, Column I, Case 15) shall be
inereased 3 inch for each lczlovolt abova 68 kv.

D. FROM POLES e
~ The basic minimum clearances of conductorq from center
lme and surface of poles are specified in Table 1, Cases
8 and 9. Modifications of these basie clenrxmc& are speci-
ﬁed in'Rule 37 and by the fouowmr provmons

(1) Cryrer Lve CLEARANCE AT ANGLES' oV Lives: The
clearances specified in Table 1, Case '8 may be reduced
at angles in lines where it is necessary to support con-
duetors on' the side of insulators placed on pole-pins,
provided the distance between ‘the center of any such
pole-pin and . the center line of the crossarm -through

.- bolt ix not less than the distance specified in Table 1,
Case 8, This Rule 54.4-D1 xhall not.be. held-to permit
any greater reduction of elimbing space widths than that
specified in Rule 54.7-A2 for line angles.
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(2) CexTER Linm CLEARANCES PoR 730 VOLTs AND Anove:
The clearances referred to in Table 1, Case 8, Columns
E and F, apply an follown with respect 10 voltage:

Z.inch per kv m excesb of 46 lw

(3) Co-mccmns PASSI':\G Axn U\,\mcm The center-
line clearance between poles and condnctors which pass
unnttached shall be not less than 1& times the clearance
specified in ‘Table 1, Case §, e\cept where the interset

" pole is within 10 feet of & pole to which the passing con-
ductors are attached, Where polcq of the two lines are
less than 10 fcet apart, clearances not Ie.ss than ag specis
fied in Table 1, Ca.se 8, \hzﬂl be mamtmncd between the
conter line of any pole and conductor\ which pass
unattached.

This rule will often neccssnate the u.sc of clearance eross-
arms with conductor clearances as s'pecxﬁcd in Table 1,
Case §, or the alternate increased. dearances for service
drop\ as prowded in Rule 54.8-C3.

(4) LoxarruniNaL -CABLES AND - Jmssm:sam Messengers
and longitudinal supply cables, treated as required in
Rule 57.4-F, may be attached to the surface of pole and
thus have clearances less than as spccxﬁed m Table 1,
Cases § and 9 Column D.

(5) Rack CO\b’L‘RLC’I‘IO\ FOR 0 750 VOLZ‘b Conductor\ of
0-750 volts in rack construction may be attached to poles
with clearances less than 15 inches and 3 inches as speci-
fied in Table 1, cases 8§ and 9 respectively, provided such
construction . complies with the provisions of Rule 54.3
and: such conductors, not including their tie wires, shall
have a clearance of not lexs than 2% mche.s {rom surface
of pole. oo :

(6) ‘Deap ENDED ON PorE:-

a) 0750 Volts: Where conductorb of 0-150 volts are
" dead ended on & pole in vertical conﬁgumtxon. the
clearances” specified for' rack - conntrucmon Rule

' 049-131 sha.'ﬂ apply.
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Where 4. conduetor ig.

4rm and relateq buck arm Dresent, no transformer
OF othep APPAratus carmiad oD, the pola ig CoOnnectad
0 the cireujt toncerned. ' .

b) More than 7500 Volts (see App. G, Fig, I4): 4 ¢on.
duetor of 5 cirenit of more thap 7500voltg iy horizop.
tal confizuration on B eromiarm may py dead endeg (at

nati 2les,  corner and  for
with the center line

3. distance: from centor line

18 inches speeified in Table 1,

“Pace maintaineg
Where g condue
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at the top of a pole provided the other conductors of
the same circuit are on a crossarm and are not less
than 2 feet vertically below the level of such single
conductor, except that such a 2-foot vertical separa-
tion is not required for dead-ended-conductors con-
forming 'to provisions of Rule 54.4-D7a.

Where this trianrular configuration is used, all con-
ductors of other circuits on crossarms on the pole
shall be not less than 4 feet below the level of the
lower ‘conductors of the pole-top cireuit and conduc.
tors of 0-750 volts in rack construction’ shall conform
to the requirements of Rule 54.9-E.

b) More than 7500 Volts: A single conductor of a cir-
cuit of more than 7500 volts may be attached directly
%0 the top of a pole or to & ¢rossarm at-the top of a
pole at a distance less than as specified in Table 1,
Case S, provided no transformer or other apparatus
(excepting pole-top switches or lightming arresters)
carried on the pole i connected to the circuit so
arranged.

‘Where this construction is. used a.ll conductors of
other cirenits on the pole .shall be not less than 6
feet below the pole-top conductor except that in rural
districts the conductors of a 0-750 volt secondary ¢ir-
cuit may be not Jeas tharn 4 feet below the conductor
level of such a primary circuit by means of which
the secondary is supplied. Lo

The dead ending of a eonductor at top of pole under
these provisions is optiopal with dead ending under
the requirements of Rule 54.4-D7b.

(9) LATERAL AxNDp VErTIcAn CoxpucTORs: Unprotected
lateral and vertieal conductors ( m:cep'cmg ground wires
installed as specified in Rule 54, 6-B, bond wires installed
as specified in Rule 53.4, and suitably insulated condue-
tors of 0-750 volts entering terminal fittingy mounted

" on the surface of poles as specified in Rule 54.6-F) shall
not be attached to the surface of poles, but shall be sup-
ported on crossarms or other supports and arranged to
maintain the specified clearances from poles, towers or

. structares and other conductors (Table 1, Cases § and

. 9, and. Table 2, Cases 15, 16, and 17), and to maintain
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the climbing and working spaces as required. in: Rule
54.5. In len of the forexoing, lateral and vertical con-
ductors may be installed on the surface of poles provided
the conductors are suitably insulated and, protected as
specified in Rule 54.6. .

E FROM CROSSARMS '

The minimum distances of nnprotected conducuors from
the surface of crossarms are specified in. Table 1, Case 9.
These clearances from the surface of crossarms: are not
required for suitably insulated conduetors in runs which
are protected oy specified in Rule 54.6-C orfor suitably
insulated conductors where entering such protected runs,

Lead wires of 0-5000 volts may be less than' 3 inches, but
shall be not less than 1 inch, from the surface of crossarms
where equipment (cutouts, switches, ete.) mounted on the
crossarms is %o constructed that clearances. of less than 3
inches are necessary for the entranee of s’uch Iendb to the

“equipment,

F, FROM GUYS AND \IEQSE\'GEI‘S (hee ‘I‘able 2, Col-
umn A, Rule 56.4-C and Rule §7.4)"

G. I‘RO\I GROUNDED METAL BO'{E\ A.‘.\'D EQUIP
MEXNT

On wood poles or structures, all f-rounded meml boxes and
grounded metal cases for cquipment shall be not less than
3 feet above or 6 feet below the level of unprotected
supply conductors, excepting street light drop wires which
are not less than the distances qpecxﬁed in Rule 92.1-F5
from the messengers, conductors or metal boxes therein
mentioned, Where it is impracticable to obtain a clearance
of at least 6 feet below unprotected supply conductors of
730 volts or less;-a ¢learance of not less than 4. feet below
such conductors will be permitted if a protective covering
or guard is provided above such metal box-or case,

This requirement does not apply o bends and. terminals
of risers or runs, which shall be treated. as specified in
Rule 54.6-F, nor to certain transformer cases as provided
in Rule 58.3-C8, nor to the cases of 011 cmtches treated as
specified in Rule 52.7-F2. ‘

Metal conduit boxes and fittings of runs or risers shall be
treated in accordance with the provmonn of Rnlea 34.6-D,
‘E and F. ‘
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H. ABOVE OR ALONG THE: SIDES:QF BUILDINGS,
BRIDGES AND OTHER STRUCTURES. -

(1) Uxarracuzp Covprerons: Conductors shall be so
arranged as to hamper and endanger firemen and work-
men as little as possible in the performance of their
dutics. The basic clearances of conductors £rom build-
‘ings are specified in Table 1, Casey 6. and 7. The
requirements of Table 1, Case 7, also apply at fire
c¥capes, exits, windows, ete., at which human ‘contact
may be expected. -

‘Where the vertical dx\mnge above ~round of conductor\
of 7500 volts or lesy ix in excess of 35-feet, the horizontal
clearance from buildings may be lexs: than 6 feet (Table
1, Cave 7, Column E) but shall be not less than 4 feet,
See Rule 54.5-B4 for service drop. clearance require-
ments.

For special treatment of bux and Icwd Avires of transe
former installations in alleyw, ete,, see Rule 58,3-B2.

-~ (2) . Arraczep. CONDUCTORS: Unprotected conductors not
exceeding 20,000 volts may be supported by attachments
. to buildings, bridges and other structures. To conduc-
tors of 0730 volts so supported, the clearances of Table
1, Case 7, Coluran B, C and D «hall applv To con-
ductors of 7 30-20,000 volts No qupportcd a minimum
. horizontal clearance of § fect shall npplv ‘

In lieu of these requirements for unprotected conductors,
~ supply conduetors may be installed on the surface of
buildings, bridges and other htructure\ in grounded
metal conduit or other arounded sheath or grounded

s}ucld xmmblv protected from mechamczﬂ m;uw.

I U\'DER OR THROUGH BRIDGES, VIADUCTS OR
SIMILAR STRUCTTRES .

Unprotected. supply conductors which pe.ss umttached
-under bridaes, viaducts or other structures shall be main-
tained at clesrances above ground and - wallways as
specified in Table 1, Cases 1 10 G- incl,; at elearances from
walls and underneath parts of such struetures as specified
in Table 1, Case 7; and at clearances from.conductors of

" . other classificutions as specified in Table 2, Cane 3.

Conductors of 0-20,000 volts, passing under. or. through

bridzes, viaduets or similar structures, may be attached
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-thereto in accordance with the provision of Rule 54.4-H2.
Warning xigns of a substantial character with letters not

Jess thn 3 inches i Ngight reading **High Voltage” for

voltages in exeens of 730 volts shall be placed conspicu-
ounly on each crossarm or utructural member uupportmg

- the conductors,
In Heu of these' requnementa for unprotected conductor\.
' Nupply ‘conductors which’ erons under ‘bridges, viaduets or
other structures shall be enclosed n’ grounded metal con-

duit or in other effectively srounded’ \heath or "'rounded
nhm}d hmmblv protectcd from mc«ha.mca.l m;urv

‘ 54.5 Sags -

' Minimum ¢onductor xagw shall be such that, under the load-

© ing conditions specified in Rule 43; the safety factor speci-

fied in Table 4, Rule 44 shall be met. ' See Charts in
Appcudx.\ C for suggested %8"‘4 at normal T;cmpemtureu

54.6 Vemcal a.nd Lateral Conductors .
" A. UNPROTECTED covntcrom (wc I‘ulc 20.8.D

for definition) .

TUnprotected conductors from one- Jevel on a pole’or strue.
ture to another level shall not pass:within: the clumbing
space ; xhall not pass within the working space, except as
permitted -by Rule 34.7-B2; sball not pass. between the
condnetors of any other circuit, except between-pole pin
conductor:- poxitions ;. and. shall..clear the.conduetors of

- other eircuits by distances not less than the following:

" Highert voltage olaamfioation :  Mesmimum vodial distance
of conductores concerned C bcman‘oonducfon

0-5000 volts .

.)000- 900 . vOltsmme e S 11& mchc»
00-20 000 volts N . inches’

..0 000 volts and abovesam—cewcmeaadb mche.x

TWhere the distance between levels ix- in’excesy of 12 feet
" and unprotected ‘conductors pass bctwcen the pole-pin
conductor poxitions of any other circuit, additional sup-
© ports ‘shall be installed so that ‘the’ maximum length of
conductor: between supports is not more than 12 feet.
The ‘clearances in the above tabulation donot: applv ‘between
taps in buckarm counstruetion, the clearaneen npecxﬁed in
Table 2, Case 16 being directly applicable.:
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For clearances between street light drop wires and eables,
other ¢onductors and metal boxes, see Rules 58.2-B3 and
92.1.¥5.

GROU\‘D WIRES
Ground wires shall have a conductmty and mec.ha.n.xcal
strength at least equal to that of No. S AWG medium-
hard-dmwu copper wire; they shall not be installed on
the top surfaces of crossarms; and they shall have clear-
ances of not less than 1% inches from hardware in ateord-
ance with the provisions of Rules 52. 7-B and 52.7-
Ground wires attached to or run on the face, back or
underside of wood crossarms or on the surface of wood
poles and structures shall be covered throughout their
length by a suitable protective covering (see Rule 22.2),
excepting that ground wires of 0-750 volt circuits or
equipment are not required to be covered where installed
on the underside of crossarms or the portions of cross-
arms mppomnf-' '0-750 'volt conductors,: v
‘Ground wires of common neutral systems are specmlly
required to comply with the provisions of Rules 59.3-C

.and 59.4 in addition to the provixivdm;‘ of this Rule 54.6-3,

C. LATERAL CONDUCTORS R

“Lateral rans of conductors of 0-750 volts may be less than

* the clearances from center line and surface of pole, and
from the surface of crossarm, as specified: in Table 1,
Cases 8 and 9, provided such conductors are 'suitably
insulated and placed along the bottom. surface of cross-
arms and are protected by wood moulding or impregnated
fiber condmt of thicknesses mot lcs:, t.hzm as'specified in
Rule 222,

Lateral runs of conductors of more t.han 750 volts may be
less than the clearances from center Ime a.nd surface of
pole, and from the surface of Crossarms, as'specified in
Table 1, Cases § and 9, provided such counductors are
suitably .insulated and are protected .by impregnated
fiber conduit attached to the bottom surface of crossarm,

The wood moulding or fiber conduit, required for protec-
tion in aeccordance with this Rule 54.6-C shall extend

. along the arm. to the outer posxition of any. conductor in
the run and in no case shall the covering be terminated
within 15 inches from center line of pole.
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The radial clearances between. conductors, -specified in
Tahle 2, Cases 16 and 17, are not required between suit-
ably insulated conductors in the same lateral yun,

D. VERTICAL RUNS

Conductors installed in the form of vemcal runs on the
surface of poles or not more than 18 inches from the
center line of a pole shall be suitably mmﬂatcd and
covered throughout by a suitable protective covering.
(Sec Rule 222 for the definition of mmble protective

covering.) Thin protective covering is not required over
vertical runs in metal conduit attached to metal poles,
towers or other structures provided pipe and structure
are metallically connected and eﬂfecuvelv ~rounded.

Conductors in the form of vertical runs more than 18
inches from the center line of any pole shall be suitably
insulated and covered by a suitable protective covering
or by sccurcly supported mpref*nau:d fiber conduit
without metal pipe. Such runs shall be located outside
of the climbing and working spaces and’ shall not pass
between conductors of different ownershxp cv.cept between
the pole pair and at a ckara.nce therefrom of not less
than 6 mches

Vertical runs, where oncased in wroundec'l meta.l “conduit,
sheath, or shield, shall be treated ak rxsers. .

Conductors installed in the form of vertical runs wh;ch
extend within 8 feet of the ground almll be enclosed in
securclv "rounded metal casing or cm erm~ a:nd shall be
treatcd as risers, ‘

~ The rndml clearances between conductors, spccxﬁed in
~ Table 2, Cases 16 and 17, are not reqm:cd between suite
ably insulated’ conductorx mn the qa.me vemcal run.

E. RISERS

Risers f_rom undcmound cables or other conducmm shall
be encased in grounded ironm or steel pipe (or other metal
covering of equal strength) from the ground line to &
level not less than 8 feet above the ground line (see
App. G, Fig, 61). : b

Any riser on the surface of a pole or not more than 18
inches from the center line of a pole shall be covered by
a suitable protective covering where within a vertical
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distance of 8 feet from the level of communication con-
ductors .(including cables) or unprotected supply con-
ductors  (including the leads from’ .the terminal) sup-
ported by the same pole or where within & ra.dml dm;a.ncc
of § feet from conductors not \upportod by the kame pole,
Any riser more than 18 inches from the contcr hnc of a
pole shall »be covered by a suitable protective’ cgvcrmz, or
by securely supported impregnated fiber conduit without
metal pipe, where within a vertical distance of 8 feet from
the level of communication conduetors’ (mcludmﬂ' cables)
or unprotccted supply conductors . (mcludmo' t'be leads
from the terminal) supportcd by the same poTe or within
a radial distance of 6 feet from conductovs not support.ed
by the same pole
The pomon ‘of any riser bet\wen the muhxtxnw co\'enn~
required on the upper section and the metul covering
required on the lower section by thc foregoing shall be
covered by the extension of either or both of wuch cover-
ings. Where fiber conduit over metal pipe ix used as a
vprotectn'e covcnng. the fiber conduit shall’ not ‘extend
within 8 feet of the around line and shall be m,stzﬂJed in
a workmanlike manner and securely qupported in order
to prevent it from slipping downward fmd e’tpo:-mz any
upper sections of the motal pipe. =
The radml cIeamnce\ between. conductors \peclﬁed in
Table 2. Ca,ws 16 and 17, are not reqmred b(-t\\een xuit-
ably insulated conduetorx in the xame riser.
Protective covering (suitable) ix not reqmred ovcr rivers
_in iron or steel pipe attached w 'a steel pole tower or
other metal m'ucture, provided the’ iron. or qteel Jpipe ix
effectively ﬂ-roundcd and 1s meuﬂhcnll\' connectcd to such
metal structure,

O TER\II\ALQ OF ENCASED RISERb AI\'D RU‘\S
Termmnh‘ of r1.~er\ or runs shall not extend a.bove thc level
of line conductors to which the termmnl lead\ are cone
pected except as follows: A
Where the line conductors are dend-ended on the oppo-
site side of the arms from the terminals and.no line
ecouductors supported on -the same crossarm. and the
same vide of pole extend past the: terminals and no
buckarm construction is involved, or
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- Where conductors in exeess of 7500 voltx are: inntalled in
vertical configuration on erossarms, and-the. terminals
arve mounted on the same arms which support the con-
ductors to which the terminals arc connected.

At the upper end of vertical runs or rivers on wood poles,
any terminal or terminal fitting within dxxta.nceq from
center line of pole less than as specified in Table 1, Case 8.
shall be protected by a crossarm or wood block placed
above it at a distance not exceeding 4 inehes, The wood
block may be omitted if the terminal or terminal fitting
at the upper end of a vertical run or riser of 750 volts or
less in on the same side of a pole as, and not more than 1
foot below, a_transformer,

Cable or conduit bends and the terminals. of Tisers or
runs of conductors of more than 750 wolts shall be
arranged with as little exposed surface as practicable but
are not required to be covered by a protective covering
provided that no portion of the terminal or associated
unprotected conductors are within the climbing space or
within the clearanee from center line of pole speeified in
Table 1, Case 8 (15 or 18 inches). All'exposed grounded
surfaces of such terminal fistinms and bends of risers and
runs shall be not less than 18 inches vertically above the
‘conduector level, and not less than 2 feet radially from any
conductor at the next conductor level, of unprotected
eonductors of another eirenit whiel i entirely below the
level of the cirenit to which the riser is connected, - .
The terminal fittings of risers or runs of conductors of
0-750 volts installed on the xurfaces of poles shall not be
within the climbing space and unprotected leads'to or
from such terminals shall not pass within' the ‘climbing
space but may have a clesrance of less than I inches
from center line of pole {Table 1, Case 8) and-less than
3 inches from the surface of pole or crossarm {Table 1,
Cave' 9). It is rocommended that conductors from such
terminal fivtings be suitably insulated and, where prac.
ticable, carried as protected lateral runs on the bottom
surface of crossarms (see Rule 54.6-C):

The vertical clearances between the lowest point of lead
“wires of a riser or Tun (vertical or Jateral) and the next
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conduetor level below shall conform to the reqmrements
specified in Rule 54.4-C6.
Sce App. G, Fig. 61,

G. CLEARANCE FROM HARDWARE O\' WOOD
POLES OR STRUCTURES ' '

On wood poles or structures, all ground wires, conductor
sheaths (met:ﬂlxc or nonmetallic braids, tapes or cover-
ings), metal conduits of risers or runs, and hardware used
for ntt;mhmv such risers or runs to struetures, shall be
not less than 1} inches from guy shn_m, bolts, braces, pole
steps, and other hardware not associated with the risers
or runs, In ecases where it is not practicable to obtain at
Jeast 1% inches of air-gap and ereepage distance, suitable
insulating sheet fiber or fiber conduit or other ‘suitable
means shall be used to provide a creepa~c dzstance of not
less than 1& inches,

H, ATTACHMENT OI‘ PROTECTI‘VE COVERI.\G

Protective covering shall be attached to poles, .crossarms,
or structures by means of corrosion-resisting metal straps
or staples which are adequate to maintain such covering
in its proper position. The distance between -straps or
staples shall not exceed 3 feet where such ¢covering is a
hardwood moulding. Due care shall be exercised to avoeid
the possibility of nails protruding through any.inner sur-
face of any wood casing used as a protective covering,

547 Climbing axd Working Space '

A. CLIMBING SPACE .

- Climbing space, measured from center line of pole, shall
be provided .on one side or in-one guadrant of all poles
or structures, with dimensions as ';peczﬁed in Rules
54.7-Al, 54.7-A2 and 34.7-A3.

The climbing space shall be mnmtmned in the same posi
tion for a distance of not less than 4 feet vertically both
above and below each conductor level through which it
passes. . Compliance with this requirement necessitates
that the position of the c¢limbing. space shall not be
changed throuzh conductor levels which are.less than 4

. feet apart. Where the vertical .distance between. consec-
utive conductor levels is 4 feet or more, and less than §




Requirements for Supply Lincs 113

fect, the position of the ¢limbing space through such con-
secutive levels may be shifted not more than one-quarter
of the distance around the pole, . Where a condncetor is
installed at the top of a pole under the provisions of
Rule 54.4.D8§, the climbing space shall extend up- to the
level of such pole-top conductor but need not be provided
through and above such level

Allowable obstructions of these climbing spaces, where nece-
exsary, are specified in Rule 54.7-A4.

(1) Dnrxsions WHERE CROSSARMS Arz \oa: I.wox.vm
Climbing space through the levels of conductors dead-
ended on poles in vertical configuration shall be a
square of the horizontal dimensions tabulated below; and
one side of xuch climbing space shall be bounded by the
vertieal plane of the dead-ended conductors with the
center line of pole bisecting such side (see .App G,
Fix. 135): ,
Vollage of conductors ‘ Dimensinna o/ Aguore
750-7500. volts
36 inches
36 inches plus § \1 inch
per kv in excess
of 46 kv.

For chmbmr* space dimensions for low \olm'*e Tack con-
struction see Rule 54.5-F.

) DIMENsI0NS Wazre LL\E ARds ONLY ARE INVOLVED :
The climbing space throurvh levels where line arms with-
out related buck arms are present on poles or structures
shall be on one side or face of the pole, with. the center
line of pole approximately midway on one side of the
- climbing space (see App. G, Fig. 16), and shall have the
following dimensions: o
‘For conductors of 0-7500 volts, the climbing space shall
be not less than 30 inches square except that for
combination arm construction the climbing space shall
be 1ot less than 36 inches square. (See Rule 54.8-E for
additional requirements where service dropa from com-
bination line arms are involved.) =

For conductors of 7500-46,000 volts the climbing space
shall be not less than 36 inches square,

R==TT8




Ruix
H4.7.A3h Requirements Tor Supply Lines 115

- provided the army involved are in the wp positions
© on the pole, - : RN
Where dowudis line urm and vingle buel: arm, or wee

Rt
is left open-on’the side of the i Ning
arm, the No. 1 pin poxition shall be Jeft vacant in both
line arm. and ‘buck arm (see App. G, Fig, 21), Ax
An alternative, where the conductors are.of 730.7500
Voltx, the No, 1 and No, 2 pin DONItiorK may be left
vacant in the single arm provided-the armsg involved
. are’in the Wp poxitions on the pole. ..

Where double tine arm and doudle buck arm construe-
tion ix involved the. No. 1 pin position shall be left
vaeant in one double arm and the No..1 and No, 2
Pin positions shall be left vacant In the ‘other double
arm.: (See-App. G, Fig. 22 AU

¢) For Combination Arm: Construetion with, Line Arm

‘drops are involved,) - AU
Where the vertical separation between .conduetor
levels on line and buck arms ix ‘0ot lexs than 4 feet

‘ , ‘ d.vacant pin

- Npaces shall be in addition to the 36-inch. horizontal

conduetor separation required in Rule «54,4-C2b,
(See App. G, Figs, 23, 24 ang 2.

Where the vertica] separation  between . conduetor
levels on line and buck arms is-not less than 4 faet
and the climbing wpace ix in g 750-7500. volt quad.
rant, the climbing space dimensions shall be.not less
than those preseribed, in Rule F4.7-A3b: for 750-5500
volt conductors provided that the required vacant
Pin spaces shall be in addition to the 36-inch horizon.
tal conductor separation required in Rule 54,4.C2b,
(See App, G, Figs, 26, 27 and a8 .

Where the vertica] separation between conductor
levels on line and bueck arms i less than 4 feet such
separation shall be not lewg than 2 feet and the
elimbing space dimensions, in any quadrant, shall be
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not 10\3 than those prescribed in Rule 54.7-A3b for
730-7500 volt conductors, provided that the required
ncnnt pin spaces shall be in addition to the 42.inch
horizontal conductor separation required in Rule
54.4-C2b.. (See App. G, Fizs, 29, 30 and 31.)

d) Alternatives: Where a stngle line arm or single buck
arm ix involved and it is impractieal to locate the
climbing space in the quadrant on the opposite side
of the pole from the single arm, it may be located in
another quadrant provided that any single arm or
arms within, the eclimbing space shall be trea.ted as a
double arm.

In applying the pin position spacmgs a8 prescnbed in
Rule 54.7 pot less than the minimum spacings of
Table 2, Case 15 shall be used. In the event the
crossarms used are not bored -for the minimum
spacings, a Spacing of condmetors to give equivalent
dimensions will be considered as meetmg the require-
ments.

(4) Arrowanrk CrLiMBING Srace Onsmc'no\'s- Cross-.
arms and their supporting members are allowed in elimb-
ing spaces provided that, where buck. arms are involved,
any arms within climbing \'pacen are: treated as double
arms.

Suitably protccted vertical conductors attached to the
surfaces of poles, and guys, (except those puys contact-
ing metal pins or dead-end hardware as specified in Rule
52,.7.D) are allowed in climbing Kpaces prowded that not
more than one zuy and one vertical riser, run, or ground
wire are installed in any 4-foot vertical section of climb-
inz space, The terminals or terminal fittings of risers
or runs shall not be installed within climbing spaces.

Pintype insulators which support line conductors of
20,000 volts or less may extend not more than one-half
of their diameter into the climbing space. Dead-end or
strain type insulators which support line conductors of
0-750" volts mav extend not more thxm one-half of their
diameter into the climbing space.

Modifieations of these requirements for rnck construction

- are vpeczﬁed in Rule 54.9-F.
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B. WORKING SPACE - '
Working spaces, unobstructed by conducr.om or - or.hcr
equipment except as provided in Rule 34.7-B2, of the
dimensions as specified in Rule 54.7.B1, shall be providcd
hetween conductor levels on all poles and in such poxd-
tions that the working spaces include the climbing space,

(1) DremysioNs or WorkiNg Spack: The vertical dimen-
sions of the working space above and below any con-
duetor level shall he equal to the vertical clearances
between conductors specified in Table 2, Cases 8 to 14
inclusive, for the voltages involved.

The width of the working space where crossarms are
involved shall be the distance between outside pin posi.
tions of the crossarms involved. The depth of the
working space where crossarms are involved shall be
equal to the width of the climbing space and shall be
measured perpendicwlarly from: the face of ¢rossarm,

(2) Arrowannt WORKING Sprack OpsTrueTioNs: Taps
from conductors on line arms to conductors on related
buek arms may pass through the working space between
the levels of conductors on related line and buck arm.

Service drops of 0-760 volts may pass through the work-
inz space of conductors supported on the same crossarm
with the drop conductors and may pass through working
space of 750.7500 volt conductors provided not less than
the clearance between service drop and line conductors
specified in Rule 54.3-C6 are maintained.

Cutouts and their leads may be installed in the worldng
space (but not in the climbing space).

Switches and their leads may extend into the working
space (but not into the climbing space).

Lend wires to transformers or copacitors may pass
throngh the worling space adjacent to the line condue~
tors to which such leads are attached. -

Terminal fittings of risers and runs, and their taps, may
extend into the working spase provided these fittings
are the only obstruction of the working space at their
level on the same side of the cimbing space.
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54.8 Service Drops, 0-750 Volts .. .-« 7 .
A, MATERIAL AND SIZE - C
‘Supply serviee drop\ of 0:750 volts ﬂha.ll ‘be of material
and size ax specified in Table 8 ‘and Rule 49.4~C7a and
shall have a weather-resixtant ‘covering at least eqmva.-
lent to double-braid weatherprooﬁn«-' '

B. CLE.\RA.\(‘IJS ABOVE GROU\’D BUILDI\Gb ETC.
The vertical ‘clearances of *:upplv service drop~ above
ground, building, ete., shall be not less t‘han the mini-
mum elearances upecuﬂ(-d in Rule 37, » Table 1, Columa B,
with the followm" modxﬁcatxonﬂ I

(1) Anove Pmmc Tnonocaur.mm \ervwc drop conduc-
tors xhall have a vertical clearaznce 0f 1ot lesx, than 13
feet above public thoroughfares, except .that this ¢lear.

" ance may grade from 18 feet at &, position not more than
-12 feet horizontally from the curb line to a clearance
of not less than 16 feet at the curb line, provided the
clearance at the center line of any pubhc thoroughfare
shall in no. cn.\e be less than 18 feet,” ‘“Where there are
no curbs the fores:omp; provisions Rhall apply uwsing the

_ outer limits of possible vehicular movement in_Heu of

_acurbline. -

 (2) -ABovE PrivaTe Tuonoucm'.s.m-. A.\'D O'rmm Prrvare
Prorrary: .

. a) Industrial - or Cmnmrrcwl Prcmmc.r. Ovcr private
driveways, lanes,.or other private property areas
accesxible to vebicles on preminex used for industrial
or commercial purposes, service: drops-shall have 3

- Tertieal eleavance of mob less than 16 feet. i+ -

b) Rewidential  Premisen; Qver private driveways or
lanen .or. other private property areas accessible 1o
vehicles on' premises used for residential: purposes
only, mervice drops nhall have a vertical clearance of
" not lesx than 12 feet. I[f the building served does
1ot permit an attachment.whieh will afford a clear.

" ance of-at least 12 feet over such areas without the
installation of a-strueture on the building to pro-
vide additional height, the vertical clearance of

4
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8, Column D, and Case 9, Column C)-but not less than
24 inches above or below either supply circuits of 0-750
volts or communication circuits not supported on a mes-
senger, or above communication ox supply eircuits which
are supported on u messenger, provided the supply serv-
ice drop unprotected conductors are 4t least 25 inchex
horizontally from the center line of the pole or are
attached to suitable brackets (at least 25 inches from
center line of pole) on each end of the clearance arm and
carried on the underside .of the -clearance arm from
end to end in fiber conduit .or. under “ood protective
covering.

The installation of service d.ropb m accordnnce with this
rule will not entail any change in the communieation
conductors supporf.od o the pole (See App. G,
Fig, 40.) -

(3) Ox Pore. Top Ex'rr\sxovs. t-upply service drops may
be carried in a clearance crossing on pole top extensions
or brackets above either supply circuits of 0750 volts or
communication cireuits, with a vertical conductor clear-
ance less than 48 inches (Table 2, Case 8, Column D;
Case 9, Column C) but not less than 2 feet provided the
service drop conductors clear the center line of the pole
(projected) not less than 25 inehes horizontally, and also
provided the service drop conductors clear the outside
pin position conductors of the other circuit not less
than 2 feet. Where, in addition. to the pole top bracket
or extension, the supply service drop conductors are
supported on & bracket on the end of the other line
crossarm, a clearance of not lexs than 12 inches will be
permitted at the points of crossing of line conductors in
the outside pin positions, In such construction the eross-
arm of the extension shall be of wood. The installation
of service drops in accordance with this rule will not
entail aoy change in the communication conductors sup-
ported on the pole. (See App, G, Fiz, 41.)

{4) From ComyyuxNicaTioN SErRviCE Dropx: The radial
tlearance between supply service drop conductors and
comrmunication service drop conductors may be lass than
48 inches as specified in Table 2, Column C, Cases 4 and
9; Column D, Cases 3 and 8, but shall be not less than
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24 inches. 'Where within 13 feet of the point of attach-
ment of either nervice drop on & building, thix clearance
may be further reduced but xhall bc not, less than 12
inchex.

(o) Apove TroLLEY CONTACT Covnvc'rom Service drops
may be installed above trolley contact conduetors, includ-
ing- me«enwr in catepary construetion, at a vertical
distance of not less than 4 feet, provided' the service
dropy clear the top of rails a vertical distance of not
Jewy than 26 feet where the railroad crossed transports

" standard freizht cams, or not less than 23 feet where the
railroad does not transport st&mdard f‘rezwht cars, (See
Rule 74.4-B1.)" .

(6) Fno\: CONDUCTORS OF 750-7500 Vours: Service drops
may eross abovo or below line conductors of 7507500
volts supported on the same pole at’ clearances less than
specified in Table 2.'Case 10, Column D, provided such
drops shall be not less than 2 feet vertically and 1 foot
horizontally from the supplv line conductors.

- D. CLEARANCE FROM OTHER POLES
- The clearance between service drop. conductors and the
center line of any pole not supporting them shall be not
. lews than-224 inches (Rule 52.3). . In case thepole 1avolved
in this ¢learance is within 10 feet of & pole supporting the
" - service drop, this clearance may be less than 223 inches
- but shall be not less than 15 mnches, . . -7

E. CLEARANCES FROM CO\‘D‘DCTORb ON COMEI.
NATION AR'\IS ‘

"In combination arm _c_om’mxctxon ‘the following clearances
are required befween serviee drop conductors of 0.750
volts and the conductors of T50-T500 volts

(1) 36-Ixcw Movnroy Powr Prx Pom'w\ SEPARATION:
Where conductors of the two volmﬂe cl%sxﬁcntmns are
supported on’ oppoute eud.s of & crossarm with & mini-
mum homonta.l separatzon of 36 inches between pole pin
. positions, service drops which are run dlrectly from such

crossarm shall not cross conduetors of the 75 7507500 volt
classification on the same arm. L
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(2) 42 Incr MiNtMUM Ponr Py PosrmioN SEPARATION:
@) Serwices from Line Arms: Where conductors of the
two voltage classifications are supported on: opposite
ends of the crossarm with 2 minimum horizontal sep-
aration of 42 inchex between pole pin positions, service
drops may be run directly from the 0-750-volt portion
of 2 line arm and may. ¢ross below conduetors of 750-
7300 volts on the same arm. Under these. conditions
the vertieal separation at the point of erossing shall be
not less than 2 feet, and the point of erossing shall
be not lexs than 6 feet radmnv from the center line of
pole,

b} Services from E‘uck Arms: Where conducmrs of the
two voltage classifications are supported. on opposite
ends. of the buck arm mth & minimum horizontal
separation of 42 inches between pole pin_positions
and not less than 2 feet vertical separation between
line arm conductor level and buek arm conductor
level, service drops may be run from line. back arms
or service buck arms, provided:

Such service drops shall clear conduetors of 750-
7500 volts by not Icw ‘than 2 fee’t 'vemcallv at the |
point of crossing

"Such serviee drops shall ot pass throuwh the climb-

 space specified in Rule 54.7-A3¢;

Such service drops shall not cross under ‘the 750-

7500 volt end of the line arm within the third pin
s posmon and _—

Where such service drops m.-e run from double buck
arms, or from single buck arms mxtnlled on the side
of the pole below the 750-7500 volt portion of the
related line arm, the polo-pm position on the 750-

7500 volt end of the hne arm shall be left vacant.
F. FROM RACKS
Service drops may be run directly from low voltax:e racks
on pol@ Where multiple conductor service cable is wsed,
the cnblw grip shall be attached to ‘the neutral insulator of
 the rack on the pole or suitable insulation shall be used
between the point of attachment on the rack or pole and
the surface of the cable, except where the rack hardware
is Ieﬂ?cctively arounded through the medium of a metal
pole.
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§4.9 Low Voltage Racks, 0-750 Volts:

A. GENERAL

Conductors of not more than 750 volts may be ntta.ched %w
poles by means of vertical racks of insulators or individual
supportsin rack confignration and, where so a.ttnchcd the
following rules shall apply. :

B. POLE A.RRA.\'GE'VIZE\'T AND CLEA.R..L\CE

(1) CrEaraNCE Fnom I’ou:s Conductors of 0-750 volts
in rack construction may have clearances less than 15
inches from center line and 3 inches from' ‘Surface of
pole, as specified in Table 1, Column D, Cases 8 and 9,
respectively, but shall have a cleamnce of not less than
23 inches from the surface of pole,  (For mterpremmon
of this °<}-mch clearance see Append;:c G. qure 60.)

(2) Coxpreror ARRANGEMENT ; Not more. than 7 condue.
tors of not more than 2 circuits shall be attached to any
pole in 2 continuous rack group, Iz a rack group the
conductors, shall be of one ownership and the vertical
separations between line conductor at‘ca.chments shall be
uniform.

Conductors, both line and service drop, in rack ¢onfigura-
tion shall not be attached to more than 2 sides (there
being 4 sides) of any pole at the level of any one rack
group. Climbing space in conjunction with these attach-
ments shall be mmntmned as specified in Rnle 9-F.

C. CONDTUCTOR MATERIAL .
All ¢conductors of & rack group in the same vcrtmul plane
shall be of the same material. .

(1) Urnax Dmsrrrcrs: Conductors in rack’ constmctxon in
urban districts shall have a covering mot less than the
equivalent of double brmd wcathcr-m:stant covering.

(2) Roran st'rmcrs Line conductors in rack construc.
tion in rural districts may be bare conductors provided
the vertical separation between conducwzs is xot less
than 12 inches and conforms 1o the requnemenm of Rule

54.9.D where greater separation is specxﬁed -

P
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D. CONDUCTOR SPACING-AND-SPAN.LENGTH . &
The vertical separation between conductors supported as
a group in rack con.strucnon shall be not les.s tha.n the

i’ollowm" for span Icnp:t.hs m. mdxcated
o Mindmum
Lrngth nf xpon (jrr-r) vertweal reparation.(incher)

150 or less : . N -3
200 or less, but more . than 50, 8
330 or less, but more than” 200" i U
More than 330 S S 16 -

'E. VERTICAL CLEARAL\CIJ BETWEE\ " CONDUC-
TOR LEVELS .

A vertxcal clearance of not Jess than 6 feet %ha.n be main.
tained between the top conduetor supported in rack
comt:rucmon at one level and conductors supported on
the xame pole at the next level above except as provided

* inRule 54,4-C6 for lead wires: nnd -as ‘modified below

(1) Wrrn Guanp Axy er:x.ow Coxnccrorzh oF 750.20,000
Vours: The vertical clearance between the top conductor
in o rack group and conduetors of 950.20,000 volts at
the next conductor level above, may be loxs ‘than 6 feet
but shall be not lexs than 4 feet. Ifa clearancc of lexs
than 6 feet is used, all of the followmv' reqmremem-.\ shall
be met:

A wood, ﬂ'uard arm not less thun 4’3 mchm long shall
be installed direetly above. and parallel to the “top line
conduetor of such & rack fvroup :
Conduetors in such a‘rack ~roup ‘which are’so guarded,
* shall not be attached to more than ‘one’ «xde {there
being four sides) of any pole;-and’ S
No service drop conductors supported . om such rack
- shall pass between the surface of pole and the vertical
-plane of the line conductors, Any service drop con-
duetors attached to and supporbed by the Ime condue-
tors shall have a clearance of not'less than 13
inches i'rom surface of pole, (See'. '\pp ‘G, Fig. 43.)
Each quard arm ‘and its pole attachments, are required
by Rule 46 to withstand a vertical load of.‘ o00 pound.u at
either end,

(2) Wrrer GTard ArM BELOW CoNDTCTORS oF 0-750 VoLTs:
The vertical clearance hetween the top conduetor in a
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“rack group and conductors-of 0-T50 volts at the mext
conductor level above may be less than & {eet but shall
be not lexs than 4 feet, If a clearance of Jess than 6 feet
ix used, & wood guard arm not less than 48 inches long
shall be installed directly above and pamllol to the top
line condnetor of such a rack xroup,

(3) UNDER A TRANSFORMER: No guard arm will be required
over line or service drop conduetors attached in rack
construction to the surfuce of a pole dircetly below a
transformer installation provided that at that level all
attuchments to the pole shull be approumtelv in the
vertical plane through the center lines of pole and transe
former installation and no conductor so attached makes
an angle grenter than G0 degrees with that plane. The
top conductor 5o supported shall have a vertical clear-
ance of not less than 48 inchex below’ the level of con-
duetors on the hanger arm; a vertical clearance not less
than ax specified in Rule 54.4-C6 below the lowest point
of the drip loop of primary leads to the transformer:
und a vertical clearance of not less than 10 inches below
the lowest part of the transformer ease or hnn"er\ (See
App. G, F),... 32

(1) In me, Dx.s'nuc'm In rural d;.stnct.s (see definition,
Rule 21.0-B) \\l.ere one cireuit only of 7500.20,000
volts is supported on the poles above conductors in rack
construction, the vertical clearance- betwcen the top
conductor in rack construction and the nea.re\t ¥500-
20,000 volt conductor level may be less than 6 feet but
not less than 4 feet and no guard arm is required,

(5) RELATED RACK AND CrossarM : Where conductors sup-
ported in rack construction are connected to'conductors
supported on & crossarm.on the same pole, .the. vertical
clearance between the level of conductors of 0-750 volts
on the croxsarm and the nearest conductor ir rack-eon-
struction shall be not less than 2 feet and climbing
space shall be maintained in the same ¢uadrant or on the
same side of pole through both conduct;or levels in accord-
ance with climbing space requirenients 'in’ Rules”54.7
and 54.9-F, Tbkis provision is not applicable where the
erossarm is a combination arm.




Requircments for Supply Ianes 129

553 Voltage Requirements .

“Insalators used on: supply’ Lneq shall be 80 des:~ned that
their dry flashover voltage is not more than 75% of their
puncture: voltage at operatm" ﬁequencm , '

A. PIN' TYPE
ALl pin type insulators used on supply lmes ~dw.ll bave a
- dry flashover voltage as specified- in- Rule 55.3:C-for r.he
nominal line voltaze at which they are used. .~ 70 ..

B. SUSPENSION AND STRAIN TYPES - =%
Suspension and strain type insulators used on supply linex
. shall have & dry flashover voltage as specified. in Rule
55.3.C for the nominal Ine voltage at which they.are used
when tested with their attaching fittings. or-harness and
under the mechanical loading to which, r.hev are to be
" gubjected. ‘

C. FLASHOVER VOLTAGE
The insulator flashover voltages requxml by Rulcs 55.3-A
and 55.3-E shall be not less thex as shown in Table 12 and
shall be determined in accordance with the Standards of
‘the American Institute of Elcctrical Engmecrs for Insu.
Luitor Texts, Standard Number 41 damd ‘ufarch 1930.

-TABLE 12 )
Insulator Flashover Voltages o

Nominal line ocoltage Dvy flankover voltage
w0 - 5,000
2,300 - 20,000
4,000 30,000
6,600 . 40,000
11000 : fmmmmmea 50,000
L 40,000.5
100 000
125 000
. 140,000
170,000
. 220,000
315,000
"90 000

For intermediate voltazes above 750 volts the value
for flashover voltages may be obtained by interpols-
tion,

PraTTY
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Overkead guys aleng public thoroughfares may have
clearances, above ground which is not normally acces-
sible to vehicles, less than as specifisd in Table 1,
Column A, Cases 3 and 4 (18 feet and 15 feet respec-
tively) ‘but sections of such guys between. insulators
shall have 4 clearauce of not Jess than 8§ feet above the
ground, and sectioms of guys between imsulators and
poles shall have a clearance of not less than 7 feet above
ground, and such guys without msulators shall be not
less than 7 {eet above ground.

(2) Ovir Prrvats Prorrrty : Those portions of guys over
private roadways or areas normally accessible to vehicles
‘may have a clearance above ground less than 18 feet
(Table 1, Case 3, Column A) but not less than 16 feet
in rural distriets and not less than 14 feet in urban
districta

B. ABOVE RAILWAYS AND TROLLEY LINES

(1) Wmer Traxseory Frmanr Cans: The clearance
specified in Table 1, Case 1, Column A (25 feet) is based

~ upon the maximum height of standard freight cars, 15
feet 1 inch from top of rail to top of running board.
This clearance shall in no case be reduced more than
5% because of temperature, wind or mechanical loading.

{2) Ormrarrp nY OvErmrzad TroLEY: The clearance of 26
feet specified in Table 1, Case 2, Column A is based upon
o trolley pole throw of 26 feet. Guys and span wires
may have clearances of less than the trolley throw dis
tance (26 feet) above the running surfaces, top of rail
or surface of street, used by trolley cars or coaches
provided the guys and span wires are not less than 4
feet above the trolley conmtact conductors and are
encased in wood boxing or moulding J-inch or more in
thickness for distances of at least 2 feet horizontally
from the vertical plane through each trolley contact
conductor,

C. FROM CONDUCTORS
(1) Crossxvg v Sraxs: Vertical clearances at points of
erossing not less than as specified in Table 2, Case 1, and
radial clearances pot less than as specified in Table 2,
Case 18, shall be maintained between guys or span wires
and conductors supported on other poles.
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(2) Ox Conrvmar Lves: The radinl clearances between
erays on a line and conductors on & colinear line shall be
_not less than as specified in Table 2, Case 18.. Vertical
clearances not less than as specified in Table 2; Case 1,
shall also be maintained at points of crossing between
guys on 4 line and conductom supported on or.her poles
of & coiinear line.

(3) Pamrarurn oy Samz Poums: The radial’ clearances
between yuys and conductors which are approximately
parallel and supported by the same poles shall be not less
“than as specified In’ Table 2, Case 18, :

{4) PassING ON  Say: Pomr.s Thc mdw.l de&ra.nceﬂ
between zuys and conducuom supported by or attached
to the same poies or crossarms shall be not less than as
specified in Table 2, Case 19.

a) OQuerheed Guys: Overhead  guys passing, through
the level of conductors of dﬁ’ferenn ownership shall
do so only between pole pin’ po~;mons or outmde of
the outer pin position on the erossarm.

b) Anchor Guys: Tngrounded portions of anchor guys

whieh pass through the level of communication con-
duetors at posz tions other than’ between pole pin oSl
tions or outsiCe of the outer pin position shall be
seetionalized by insulators peither less than 6 inches
nor more than 1§ inches above the level of the coms
munieation conduetors (sec App. G, Fig. 49b) and
the guys shall clear such conduetors by not less than
3 inches (Table 2, Case 19, Columu C).
D. FROM GUYS OR SPAN WIRES
(1) Crossmye xv Spaxs: Vertieal clearances st points of
crossing not less than 18 inches ag specified in Table 2,
Case 1, Coluzan A and radial clearances of not Jess than
@ ineches 'shall be maintained hetweem guys or span
wires and other guys Or &pan wires wluch are not
attached to the same poles.
(2) Passmeg anp Arracunp 1o Saxz Pore: The radial
clearanee between different guys,
» ST DA whves, or

&ifezent "uﬁ mq& gmm wires, ntt:ac.hed to t.he same pole
be not Icmz tlmn 3 mchex. ‘
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shall not ‘be grounded if the erossarms sapport- supply
conductors of less than 20,000 volts. ‘Where necessary to
avoid the grounding of such portions, arm guys shall be
sectionalized by means of mmhtom at locations as speci-
fied in Rule 56.7,

C. U‘NGROD}'DED OVERHEAD GUYS

All overhead guys which are not grounded (by means of
‘ground wires, grounded anchor guys, attachment to
grounded metal poles, or otherwise) shall be sectionalized
at the locations mensured from each attachment to poles
or structures, as specified in Rule 56.7-A (6 feet to 9 fect
from attackments). A

D. GUYS EXPOSED TO 20,000 VOLTS OR MORE
" Guys exposed to conductors of 20,000 volts or more (see
App. G, Fig, 52) shall not be sectionalized and shall have
their lower ends securely grounded (by means of ground
wires, anchor guys, or attachment to securely grounded
metal poles or structures). Excepted from the above
requirements are: '
~ Guys which are required to be sectionalized in accord-
ance with Rule 56.6-A because of proximity of wood
poles and supply conductors of less than 20, 000 volts
or in aceordance with Rule 56.6-B; and |
Guys which are sectionalized by wood strain insulators
equipped with areing horns and dedgned to, provide
impulse insulation for lizhtning conditions.

E. GUYS ATTACHED TO GROUNDED POLES OR
STRUCTURES
Guys attached to seeurely grounded metal poles or strue-
tures are not required to be sectionalized except as
required by Rule 56.6-A because of proximity to supply
conducton of less than 20,000 volts supported on wood
poles, or by Rule oG 6-B

56.7. Location of Secnomlmng :nsnlaxors
A, QVERHEAD GUYS
- Insalators installed in overhead guys to sectionalize such
guys as required by any portion of Rule 56.6 shall be
“Jocated at a distance of not less than 6 feet and not more
- than ' foet, measured along the guys, from the points of
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attachment of the guys to poles, erossarms -or’ structures

(see App. G, Fig. 46). - In such overhead guys which are

. -less than 17 feet in length with no seetion grounded, insal-

<. ation at one location,, appronmaudy cqmdzsmnt £rom each
sapport will be sufficient. A

Overhead guys,attached to wood poles, cromm or straes
tures and to grounded anchor guys or metal polex shall be

" snetionalized at nmot less ‘than one location, 6 109 feet
(measured alonz the muys) from the attachment at the
wood pole or stracture (see App. G, Fiz. 46).

Branched guys, sometimes referred to os bridle "cvs, which
are attached at two or more positions to the sume ¢rossarm
or pole line structure, and which are required under the
provisions of Rule 56,610 be sectivnalized, shall be sections
alized by means of m.xn]atorc 1in cach braneh or by means
of insulators in the main zuy and all bmnchea etcept one,

- 50 that no two branches of such a guy constitute a con-
tinnous metallie path between separate points of attache
ment to crossarms or structures (sce App. G, Fig. 50). In
conforming with these requirements, insulatorsin branches
of gmys should be placed as far as practicable from attach-
ments at pole or croxsarm but not more than 9 feet there-
{romn. :

All insulators in overhead guys ‘shall be not less than § feet
vertically above the around.

B. ANCHOR GTYS

An insulator shall be installed in each anchor guy which
is required to be sectionalized by Rule 36.6-A or 56.6.B,
50 that such insulator is located not lers.than § feet above
the ground and either § feet below the level of the lowest
supplv conductor or not less than € feet from surfase of
pole and not less than one foot below the level of the
lowest supply conductor {see App G, Fig. 49). These
sectionalizing requirements for anehor muys ean norma.uy
be met by insulation at one locatzon however, short guys
or other conditions may requireinsulation at two loca-
tions, one location heing mot less than' § feet above the
ground .and the other location either not less than §
fect below the Jowest supply conductor, or not less than 6
feet horizontally from pole and not less than ome foot
below the level of the lowest supply conductor, . In order
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B. STRENGTH (se¢ Rule 44, Table 4 and Rnle 49..)-]3)

C. VOLTAGE REQUIREVIE\‘TS _ :

" Insulators used in guys on sapply lines shall be 3o designed
that their dry flashover voltage is not xaore than 75% of
their puncture voltage at operatm,, frequenmes.

Insulators used in guys on supply lines shall have a dry
flashover \oltage not less than as specified in Table 13
when tested in accordance with the Standards (No. 41,
March 1930) of the American Institute of Electrieal
Engincers uader the maximum mechanical Joadings spocis
fied by this Order for the guy construction involved.

TABLE 13. : '
Guy Insulator Flashover Voltage

Nominal voltage of cwrouila . Dey  Raahover voltape
naarest point of attoohment i . 0f snswlators

0-7500‘ volts 15,000 volts
7500-17,500 volts Double the circunit voltnge
Ovcr 17,.)00 volts 35 000 volts ‘

56 9 Pmtecnon

A substantial wood guard (prefcmblv pamted whm), or
metal guard, not less than § feot in lemgth shall be
securely attached %o esch anchor guy which. is exposed to
traffic. - Such o guard will not. be. requirved where the

. anchor-rod is. 1% inches or greater in diameter, has an
overall length above ground of not less than 8 fest, and
extends to a height of not less than 6 feet vertxcally above
ground.

57. MESSENGERS AND INSULATED C'ABI.ES
571 Deﬁ.mnon (see Rules 20.3 and 21,9) |

57.2 Use of Messenger

Where a cable is of such weight tha.t 1t would not meet the
safety factors of Table 4 when self-supported, attachment

_ %o stranded messenger shall be made for supporm.nf' said
weight. :

57.3 Material and Strength (see Rnle 49, 7)

574 Clearances

. Basic minizoum clearances for messengers and ,ingulamd
cables are specified in Rules 27.and *33, Tables 1 and 2
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- D, BETWEEN CABLES AND MESSENGERS - -
Cables supported by messengers are not required to be any
specified distance from their supporting mmgers.

N E BETWEEN MESSENGERS'
Thc clearance specified in Table 2, Case 1. Column A does
_not apply and no clearance is requxred where messengers
. of thc same clccmcn.l system branch or cror-m. '

F. I«‘RO\I POLES, CROSSARMS .A.;\'D OTHER CO\T
DUCTORS
Messengzers, and metal whcathed cableﬂ, mh;ch are bondcd
and grounded as qpecxﬁed in Rulc 57.8 shall have ‘clear-
ances not less than the minimum' clearances required for
- conductors of 0.750 volts with all of the followmg Pro-
visions being applicable:
Such grounded messengers and cables may be- attachod
* to the surfaces of poles or wood ¢rossarms.at less than
the clenrance specified in Table 1, Column D, Cases 8
and- 9. When attached to pole or wood crossarm at
less than 15 incher from center line of pole such
grounded messenger or cable shall be not less than 4
feot. vertically above or.6 feet vertically below any
unprobccted supply conducwr exeept. thn.'c whe.re a
guard arm (or zmm) in placcd ubove mossenger and
cable as specified i in Rule 57.7, the clearance of 6 foet
moy be reduced to not less than 4 feet below unpro
- teeted conductors of 0-750 volts (see App G, Fig. 53).
Such grounded messenger and cable when supported on
the same crossarm with unprotected conductors in excess
- o£ 750 volts shall be placed on the side of pole opposite
the unprotcctcd conductors (see App. &, Fig, 04) _
Q1uc11 grounded messenger and cable when supportcd on
the same arm with unprotectcd conductors of 0.750
xolts, shall be placed at not less than pin qpacmﬂ' (Table
2, Case 15, Column D) beyond the outermost unpro-
. tected conductor on the snme sxde of pole (see App G,
g, 54).
The clearances required in this Rule 57.4.F between a
cable and unprotected ‘conductors shall not be held to
apply between. o' grounded cable (and its messenger)
* and unprotected conductors of the same c:mut on polcs
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. where unprotected conductors enter (or leave) a cable.
On such poles no grounded section of messenger or
cable shall be less than 13 inches from surface of pole.

Where two or more cables are attached to-the surface of
the same wood pole in accordance with: the provisions of
thix Rule 57.4-F, they shall be placed on the same side
of pole when their vertical separation is less than § feet
but in no case shall the vertxcn.l separanon ‘be less than
1 foot.

G. FROM BUILDINGS AND OTHER STRUC'I'U’RES
Messengers, and’ metal sheathed cables, which are bonded
and grounded as specified in Rule-57.8 are not required
to clear buildings and other structurcs any spcczﬁed hori-
zontal distance and the clearance spec.xﬁed in Table 1,
~ Case 7, Column D does not apply in such instances. Such
cables, and messengers, shall be metallcd 50. t.hat they do
not interfere with the free use of fire escapes enr.s, ete,
and shall be so arranged as to bamper and endanger
workmen and firemen as little as possﬂ)Ie m t.he per-
formance of their duties. _

57.5 Fastenings :

Hardware used in conncctxon with messengers’ shnll neet
the strength requirements of Rule. 49.7-C.  Denad-end
attachments used on messengers or reinforced cables shall
have a strength not less than that of the mesacngcr or
reinforced cable,

Cedar and other soft-wood poles around which | &n_y mes-

senger having an wltimate strength of 5,000 pounds or
more is wrapped shall be protected’ by smmble shims,
Hooks, lag serews, or other equivalent means'to prevent
the messenger from slipping a.lozzg the- pole sha&_be ,pno-
vided where necessary. ~

57.6 Bectionalizing of Messengers With Inmln.tom X .M ’
The grounding of an extended messenger,. as spemﬁed in
Rule 57.8, is not required provided such extended messen-
ger is sectionalized as a guy by rmeans.of insulators.
" 57.7 Use of Guard Arms and Coverings ~ ' ..
" Any guard nrmwhzchmreqmrcdtobemmlledbythe pro-
visions of Rule 57.4-F shall be at' least 4 feet:in length
(Rule 20,9-D) and paralle] to and not more than 4 inches
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specified in Table 1, Colwnn D, Cases 2 and 3. provided
they are maintained at a: clearance above.ground as
speciiied in Table 1, Columan A, Cases 2 and 3 for the
messenger on which they are supporbcd.

C. CLEARANCE A.BOVE THOROUGHFM‘\.ES
Traffic signals supportcd by span wires and’ supplied from
circuits of 0.750 volts shall have a clearzmce of not less
than 14 feet vertically above thoroughfares over which
they are suspended (sco App. G, Fig. 55) cxcept that
where any thoroughfare is used by railroadx ‘street rail-
ways, trolley coach lines and double deck motor coaches,
clearance not less than the following shall be maintained :
* Minimum oloarance

‘ ‘ .. .o} sgnal.above
Conveyanco uring thorouphfare thomyhfm

Street railways and coach lines Height of trolley con-
operated by overhead trolley.. d'.xc'oor plus 1 foot (a)
Railroads which transport freight -
: 2% i‘ect (b)

cars
Double deck motor ¢oachosmmmman 18 feet .-

(2) May be reduced to 14 feet if aignal is more than 8§ feet from
nearest trolley contact conductor and if aigmal {a maintained
not leas than 1 foot radially from trolley apan wirew,

(b) May bs reduced 10 34 foot {f uignal in miore than 8-} feet from
center Une of track.

Traffie signals supplied directly (wzthout ,proteetxve trans.
formers) from circuits classified in excess. of 750 volts
shall be installed with clearances as prw:nbed for street
lighting equipment, RN

- 582 Street I.ig]mng qupment

A. CIRCUIT VOLTAGE

Constant current series lighting ecircuits’ supphed from
transformers or devices having an open ¢ircuit output
voltage of more than 750 volts, except those circuits sup-
plied from transformers or deviees havmg a normal full.
load output voltage ‘of 750 volts ‘or’ less: which trans-
formers are equipped with effective protective devices to
prevent the continued existence” of ‘open-circuit voltage
on the cireuit, shall be classzﬁed a8 czrcmts of more than

- 750 wolts, o

(onstant current series hﬂ-htm" cireuits 'whxch conform

to the specifieations for eiTeuits of 0-750 wolts may be
installed and treated as cireuits of more than 750 VOltﬁ
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provided any ¢ireuit so treated-in any respecet is con.
sistently so treated throughout ztn entu-etv
B. CLE.ARAN CES

(1) Anove GROUND: \ pu.rt; of xtrect h~htmg cqmpmcnt
shall be Jess than 20 feet abovc thoroughfares except for
lamps supported on brackets or fixtures which do not
extend more than 48 inches £r:om the. face of polc or
street side of curb, in which case the. clearance may be
reduced to 15 feet, provided the voltagc docs not exceed

750 volts (see App. G, Fig, 56).. Co

(2). AnOvE RALWAYS AND Tmu.m Lx:mb \o part of
street lighting equipment which is less than 8% feet hori-
zontally from c¢enter line of tracks of railroads not oper-
ated by overhead trolley shall be lcss than 25 feet above
suek tracks,

No part of street lLighting eqmpmcnt whac.h iR less than 8%
feet horizontally from the center line of -tracks or from
the nearest-trolley contact conduetor shall be less than ¢
feet above the level of the trolley ‘contact’ conductor or
less than 23 feet or 26 fact above’ runm.ng' surfaces used
by trolley cars or coaches depending upon the location
of the contact conductors as requlred by Rule 74.4-Bl.

Those parts of street Lighting equipment whxch are 8%
feet or more Lorizontally from the center live of any
railroad. track or any trolley contact conductor shall be
not less than 20 feet above the surface of the thorough-
fare, except as provided in Rule 58.2-BL (sce. App.. G,
Fig. 56).

(3) Frou CoNDPTCTORS

@) Messengers and Cables: .A.Il part.s o£ street hght drop
wires, street lamps, und. their. supporting, fixtures
(including rods, braces and guys) shall be not less

~ than 1 foot above or 2 feet below the level of messen-
gers or conductors supported by messengers.’ These
vertical clearance requirements.shall not apply to
those parts of such street lighting equipment. which
are 2 feet or more horizontally fromx the wertical
plane of messengers, conductors supported by mes-
Sengers, a.nd metal hoxes, ‘




Rouw

58.2-B3b Requirements for Supply Lines

L) Conductors Not qupportcd by Messengers: Al
" parts of street light drop wires, strect lamps, and
their supporting fixtures (ineluding rods, braces and
guys) shall be not less than 1 foot, mdmﬂy zrom all
unprotected conductors not supported on TOESHENTEIN
(including lead wires and taps) except the lead wires
supplying the strect lamps within 24 inches of their
points of entrance to the street lightiz;g,,éqgipment.

(4) Frox Porex: ALl exposed metal poarts-of lamps and
all such parts of their supports, unless insulated from
the parts carrying current, shall be maintained-not less
than 20 inches from the surface of wood poles, except at

. pole tops. This rule shall not apply if the voltage of
the cireuit from which the lamp is supphcd does not
exceed 750 volts, -

C. LEAD WIRES
TUnprotected conducetors from one level on a poIe or strue-
ture to another level or to street lighting equipment shall
not pass within a ¢limbing or working space, and shall not
pass.through any other cireuit e’ccept between, pole pin
positions,:

Such unprotected conductors s}mJl clea.r the oonducwrs of
other cireuits by distances as specified iz Rule 54.6-A,
Where the distance between. levels is in excess of 12 feet
and such unprotected conductors pass between; the pole
pair of conductors of any other cireuit, additional sup-
ports shall be installed so that the maximum length of

conductor between supports is not more than 12 fect.

Unprotected' leads to street lighting egquipment shall be
muintained at not Jess than the clearances above rail-
roads, thoroughfares and ground specified fox- street light-
ing eqmpment in Rule 58.2-B.

D. INSULATORS IN SUPPORTS
Where o street lighting fixture is-supported by a apan wire,
strain-insulators shall be inserted in the span wire on both
sides of the fixtare not more than 9 fect nor less than 6
feet from the structures suppomng the span wire; except
that, wherc such span wire is used as a trolley for the
purpose of drawing the fixture to the pole, the strain

10—778
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- 583 m.nstormers

A. POSITION ON POLE ,
Where more thaz one transformer is mxtalled ona pole, all
transformers shall be pLo.ced on the same mde of pole.
Transformers shall not be supported. on ‘pole top extensxons.

B. CASE AND LEA.D WIRE CLEARAN CES

{1) Anove GroUND:
@) Lead and Bus Wires: The cleamnceq above ground

- specified in Table 1 are appheable 10 unprotected lead
and bus wires of transformer mstallatzons except
‘xnodified by the following provisions. -

Clearances above ground of unprotccted ‘Jead and bus
wires of transformer installations may be'less than 25
feet as specified in Table 1, Column X, Cam 3and 4,
but shall: be not less than 223 feet except where a
clearance of not less than 18 feet above ground is per-
mitted by the provisions of Rule 54.4-A2b in which
cnse the clearance above ground of ruch lead and bus
wires shall be not less than 18 feet. -

Clearances above ground of mprotected lead and dus
wires of trans{ormer installations may be less than 30
feet as specified in Table 1, Column F; Cases 3 and 4,
but shall be not less than 27 feet. ~ - "

Clearances above ground of unprotected lead and bus
wires of transformer installations on structures of
tWo or more poles may be less than 223 feet or 27 feet
ay specitied above, or lexs than 25 feet:as ‘specified in
Table 1, Coluxan F, Case 5, but shall be not less than
20 feet above ground, provided such lead or bus wires
are guarded by transformer platform flooring which
extends not less than 1 foot horizontally outside the
vertical planes of all such lead and bus wires on the
structure,

d) Cases: Cases of tmmformcrs qupported on’ poles or
structures shall be not less than 17 feet above the
ground except that in areas which ‘are not in any way
accessible to vehicles, the clearance of ‘cases above

‘ground may be less than 17 feet provided all cases
which are less than 8§ feet above ground shall be
eﬂectxvelv grounded.
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(2) Frox Bumpmver: Transformerx on polas shall ;barvo
located that normally unenerg’xzed parts clear the sux.

- faces of buildings by not Ies.s than'3 feet Lorizontally or
by not less than § feet vert:cally Tead 'and bus wires
carried as unprotected conductors shall have the clear-
ances from bmldmws as qpeczﬁed m Table 1 CM 6
and 7.0

In situations where the forewomg clearanm of cases and

. lead and bus wires from walls of buildings. (not windows,
fire escapes, ete.) are impracticable to obtain, such as the

. location of transformers on poles in alleys, these clears
ances will not be held applicable provided wood barriers
authorized by this Commission are used. -

(3) Caszs FroM CoNDUCTOR LEVELS ABOVE AND BrLow:
Transformers sball be so installed that normally unener-
gized metal parts clear unprotected conductors, except
the transformer connecting leads, by distances specified
in the following provisiens: . .-

a) From. 0250 Volt Conductors. Bdow The vertical
clearance of transformer cases and hangers from the

+ level of 0-750 volt conductors below (whether such
conductors are supported on ¢xrossarms or racks) shall
be not less than 10 inches except for certain condue-
tors as provided in Rule 58.3-B4. . -

b) From 0-75C Volt Conductors Above: The vertical
clearance of unencrgized metal parts of transformers
from 0-750 volt conductors supported om crossarms

.. above shall be not less than' 3 inches or, in liew of
such' vertical clearance, the unemergized parts of

. transformers shall be not less than 6 inches horizon-

. tally from such conductors. . The vertical clearance of
unenergized. metal parts of transformers from 0.750 §
volt conductors supported on. racks above shall be not
less than 4 feet.

¢) From 750-7500 Volt Conductors Bdow The vertical
clearance of unenergized metal parts of transformers
Irom the level of 750-7500 volt conductors below shall
be not less than 12 inches. . - .-

.d) From 750-7500 Volt Conductors A.bova -The clear-
ance. between unenergized metal parts of transformers
and 750-7500 volt conductors above or alongside shall
be not less than 12 inches vertically or 12 inches
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horizontally, ‘except that conductors’of “the eireuit
to which the transformer ix connected’ may be less
than the 12-inch vertical clearance £rom such unener-
oized parts but shall be not lesy than 6 inches verti-
cally from the transformer ¢ase and not less than 3
inches radially from the hanger provided no lne
conductor which is less than 12'inches horizontally
from the ease or hanger ix less than 3 inches (Table 1
Case 9) above the level of the top surface of the

(4) Transrormzr Casus Frox Cxrramy CONDUCTORS Lrss
Tuax 10 Incrns Berow ThRE CAsvsS:.

a) Transformer Loads on Hecl drms: Heel arms shall
not be used to support lead wires ortaps except where
necessary to elear the lower voltage tranaformer leads
from the transformer case or other conductors.

b) Linc Conductors Less Than 10 Inches Below Cases:
Where o transformer case is unusually long, a cross-
arm supporting line conductors of 0750 volts may be
wsed as & heel arm or such conductors on oun arm WAy
be less than 10 inches below the transformer case (or
the hangers) provided all of the following conditions
are met: .

No more than a single transformer with: lower volt-
age of 0-750 volts is supported on the pole at the
same level; ' ' ‘

The vertical clearances between conductors on the
hanger arm and such line arm- below shall be not
less than as specified in Table 2, Cases 9'to 13;

It is not practicable to obtain the clearance of at
least 10 inches specified in Rule 58.3-B33

Such 0750 volt: conductors elear the: transformer
case by wot less than 15 inches horizontally;

Service drops are not run from the erossarm sup-
porting 0-750 volt conduetors at that location; and

The vertical clearance of 0-750 volt conductors below
the lowest point of the'transformer primary leads
is not less than ' I

18 iuches for primary leads of 7307500 volts,
24 inches for primary leads of 7500-20,000 volts,

and
36 inches for primary leads of 20,000-35,000 volts.
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. .(5) Froxt Hanpwarr: Transformer cases, hangers, and
. other metal parts in contact therewith, shall clear through
bolts, arm braces and other bardware by not less than
13 inchex; except that transformer c¢ases and hangers
ghall elear crossarm braces and crossarm through bolts
by not less than l-inch w-ga.pdmmce and Ii-mch creep-

age distance. S

(6) From Gurs: Transformer eases and ha.ngers shall be
not less than 4 inches from all portions of guys which
are 6 inches or more from the surface of poles or c¢ross-
arms at the guy attachment.’ Transformer cases and’
hangers shall be not less than 1# inches from all portions
of guys which are within 6 inches of the surface of poles
or crossarms at the guy attachments, -

(7) TREATMENT OF LEAD WiRES: Vertical and lateral leads
‘between line conductors and’ transformers shall comply
with Rules 54.6 and 54.4-C6; and with the clearances
specified in Table 1, Cases 8 and 9; and Table 2, Cases
15, 16 and 17. Where such leads enter. cutonts or
switches, Rule 58.5-C shall also apply. - Such lead wires
may be installed in the working space but shall not he
ingtalled in the climbing space.

All lead wires shall clear bmces, bolts and other line
hardware a distance of not lexq t.han 1% inches.

C. GROUNDING

(1) GroUuxNDdING OF an’nnms:u’l'ranxfomcr windings not
exceeding 250 volts (except those used exclusively for
energizing strect 'lighnng circuits and those used exclu-

. sively for energizing signal and. n'ack cn'cmts) ghall be
effectively grownded as follows:.

a) Single-Phase Systems: In two-wxre (nom.mal 120-
~ volt) systems one wire shall be grounded; in two-
wire (nominnl 240-volt) systems where the mid.point
. or some intermediate point of the winding is not
.+ available, one wire shall be grounded; in two-wire
. - (pomina] 240-volt) systems where the mid-point or
some intermediate point.of the winding is available,
that point shall be grounded ; in three-wire (nominal
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120/240-volt) wyxtemy, the mid-point of the winding
shall be grounded. ' (Sce App. G, Fig. 57.)

b) Two-Phasc Systems: In three-wire (noxmnal 240-
volt) systems, the point common to both windings
shall be grounded; in four-wire (mominal 120/240-
volt) systems, the mid-point of the wmdm,0 on one
phase shall be grounded; in four-wire (nominal 240-
volt), and five-wire (nominal 120/240-volt) systems,
the mid-points of both windings shall be connected
and grounded. (See App. G, Fig. 58.) .

c) ThrecePhase Systems: In threeswire dclta. {nominal
120 o 240 volt) systems the mid-point of one trans-
former winding shall be . grounded, -or if the mid-
point is not available on any of the. trausformer
windings, a"point common to. two windings (one
pliase wire) shall be grounded; in three-wire star
. (nominal 120, 208, or 240 volt) systems,-the point
common to all windings shall be-grounded or, if the
common point ix not available on a three-phase star-
connected . transformer of such a system, one of the
phase wires. shall be grounded; in. four-wire star
(pominal 120/208 volt) and three-wire. T or Scott
(nominal 240 volt) systems, the common point shall
be grounded. (See App. G, Fig.. 59.) -

(2) LocATION oF TRANSroRMIR Wrapnve Growaos: Transe
former ground connections «hall e prov:ded at one of
the following locations:

At the transformer pole,

At a pole adjacent to the transformer pole. or

At the load end of each sexvice supplied from the trans.
former, separate from the usual house ‘ground; except
that where three Or more serviees ave supphed from
one transformer or bank of u-a.mxformen. sround
connections at the two qerv:ceq nea.rmt the trams-
former pole and one ground connection at uemces at
approximately 500-foot intervals wm -rufﬁcc

Transformer ground connections other than thow oceur-
ring on common primary and %condary grounded neu-
tral systems shall have a conductwmr not Iess than that
of No. 6 AWG copper wire.
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Where a ¢common primary and secondary grounded neu-
tral system iy used, ground connections shall conform to
the requirements of Rule 59.4-A,

(3) Transrorurr Cast GROUNDING OR BoxpmNe: Cases of
transformers and metal parts in contact therewith shall
not be grounded where supported on wood polca or wood
structures,

The hanging or placing of transformers on metal poles or
structures is not, recommended, particularly with respect
to trannformers connected to cireuits of less than 14,000
volts, Transformers shall not be supported on metal
poles or metal supports in comtact with the ground
unless. the eases are securely bonded to the metal poles
or parts of structures in contact with the ground and
such poles or structures are efflectively grounded. No
transformer case shall be in contact with a metal cross-
arm or a metal beam attached to'a wood pole or & wood

'stroeture, excepting a metal hieel arm or rest which does
not extend beyond the sides of any transformer case,

Transformers equipped with discharge gaps betieen
windings and ‘case shall be treated as above, and any dis~
charge gop connected between case and ground shall be |
50 arranged that the transformer case is grounded only
during periods of arc-over of the gap.

The bonding.of cases of transformers whose high voltage
windings are connected w0 circuits of less than 20,000
volts is not recommended but where such caxes are
bonded the case bonding system shall not be electrically
connected to any unassociated hardware or to other
bonds.

E‘cceptcd from the provisions of this Rule 58, 3'Cv apply-
ing to the grounding of transformer cases supported on
wood poles or structures are the following:

Any transformer whose high-voltage winding is con-
neeted to a cireuit of more than 14,000 volts, swhich
may have its case grounded provided all such trans.
former installations on the system are 50 grounded,
warning signs calling attention to the case zrounding
condition are posted on the structure §0 4% to be read-
lyv legible from the climbing space Or spaces, and no
such grounded transformer case is less than § feet ver-
tically or 4 feet horizontally from the unprotected
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conductors of any other supply-line eircuit than those
1o which the transformer winding. are connccted;

Any transformer whose high.voltage winding is con-
nected to a ¢circuit of 750-14,000 volts, which may have
its case grounded provided no unprotected conductors
(including lead wires) of 750.14,000 wolts shall be
less than 8§ feet vertically or 4 feet horizontally from
the nearest part of sach grounded case: and

Any transformer the case of whmh is less than S fect
above the ground.

Transformer cases which are mundcd in accordance
with any provision of this rule shall be cffectively
rrounded. (see Rule 33.3),

- D, CUTOTTS OR OTHER DISCONNECTING DEVICES

Transformer cutouts, fuses, disconnects or switches shall
be located so that they are readily accessible from climab-
ing and working spaces. Such devices or their connect-
ing leads shall not extend into the climbing space but may
axtend wholly or in part into the working space.

The vertieal clearances of transformer cutouts, fuses, etc.
above the levels of conduetors of other ¢ircuits shall be not
less than the clearances required between conductors as
speeified in Table 2, Cases § to0 13,

584 Capacitors and Voltage Regulators

A. POSITION ON POLE

Where more than one capacitor or regulator is installed
“on'a pole, all capacitors or regulators shall be placed
on the same side of the pole, Excepted from this
requirement are eapacitors which may be installed on
opposite sides of ‘a- pole between the two arms of a
doeuble arm provided no transformery, remlaton, or ol
switehes are installed on the same pole.

Capaeitork or regulators shall not be m-;talled on pole
top extensions,

B. CASE AND LEAD WIRE CLEARANCES
(1) Apovr GrovND: Any capacitor or regulator shall be
5o loeated that the bottom of the case and associated
metal parts shall be not less than 17 feet above ground.
The clearance above ground of leads to such apparatus
shall conform to the requirements of Rule 58.3-Bla,
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(2) Froxt Brmprvas: Capacitors or regulators shall be so
located that mormally unenergized parts clear the sur-
faces of buildings by not less than 3  feet horizontally
or by not less than § feet vertzcally Lead and bus
wires carried as unprotected conductors shall have the
clearances from building. specified in Table 1, Cases
6 and. 7.

(2) CASES Frox Covwc'ron Lmvm..s Bm.ow
a) From 0-750- Volt Conductors Below: The vertical
clearance of capacitor and regulator cases and their
hangers from the level of 0-750 volt conductors below
- (whether such conduetors.are- on ¢rossarms or racks)
shall be not less than 10 inches.” .
b) From Conductors im Ezcess of 750, Volts Below:
" The vertical clearance of capacxbor zmd regula.tor
cases and their bangers from the level of conducﬁors
in excess of 750 volts below shall be not Jess than
12 inches for conduetors of 750-7500 volts,
18 inches for conductors of 7500-20,000 volts, and
24 inches for conduetors of "0 000-00,000 volts.

(4) Frox HARDWARE : Cnpncltor or regulator ‘cases, hang-
ers, and other meta.l parts in contact therewith shall:
clear through bolts, arm braccs of metal, and other
hardware clements, by not less than 13 mches except
that such cases shall clear crossarm: braces: by-not:less
than l<inch air-gap dxsmncc and . 13-inch . creepage
distanece,

(5) Frox Gws Capmcztor or rcwulator cases. a.nd their
hangers shall be not less than 4 inches from all portions
of guys which are 6 inches.or more from. the surface of
poles or crossarms at the guy attachments,  Such cases
and: hangers shall be not less than 1% inches. from all
portions of guys which are within 6.inches of the surface
of poles or crossarms at the puy attachment. . -,

(6) TrREATMENT oF Lrap Wmes: Vertical and lateral leads
between line conductors and capacitors .or regulators
shall co:nplv with Rules 54.6 and 54.4-C6; and with the
cIcaxnnce‘ specified in Table'l, Cases $ and 9,; and Table
2, Cases 15,.16 and 17. ‘Where such leads enter cutouts
or switches, Rule 58.5-C shall also apply.” Such lead
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" wires may be installed in the \vorlcmp; a'pace but shall not
be installed in the climbing space,
All lead -wires. shall - clear braces, boltw a.nd other line
hardware a distance of not less than 13 inches, -
C. GROUNDING AND BONDING OF CAPACITORS OR
REGULATORS

Cases of capacitors or regulators may be bondcd together
but shall not be bonded to cutouts, metal pins or dead-ead
hardware,

Cases of capacxtors sha.ll 1ot be grounded where %uch cases
or any parts thereof are within 8 feet \emcalb below, 4
feet vertically above or 4 fect homonta.lly from any
unprotected conductors.

 Any capacitor or regulator which mav be munded in
necordance with any provision of this ru.le shall be effec-
tively grounded (see Rule 33.3). . .

D. CUTOUTS OR OTHER DISCO\'\’ECTI.\'G DEVICES

Cutouts, fuses, disconnects or switches used’ in’ connection
with capacitors or regulators shall be located so that they
are readily aceessible from elimbing and working spaces.
Such devices or their connecting leads shall not extend
mw 11 ¢limbing space, but 'may‘vextend"whdlly or in part

into the working space.
The vertical clearances of capacitor or ‘regulator cutouts,
fuses, ete., above the levels of conductorn of other circuits

ahall be not less than the clearances required between
conductors as specified in Table 2, Canes 8 to 13, .
58.5 Line Switches and-Disconnects S
A. CLEARANCE BETWEEN I}\‘ERGI?ED PARTS
Tnenelosed switches supported on polcs or pole ntructuren
~ shall be arranged with clearances not less than'as speci-

fied in Table 2, Case 15 between the cen‘cer hne«-. of the
separate phase ‘wnits,

Unenclosed switches supported on poles or pole structures
stall be arranged with clearances not less than as speci-
fied in Table 2, Case 17 between exposed parts which are
energized from the same’ cu'crut .from d:ﬂ'crcnt pham or

" polarities.

B. CLEARANCE BETWEEN UNENERGIZED PARTS
AND UNPROTECTED CONDUCTORS
Metal switeh cases and normally unenergized metal parts
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in contact therewith shall clear all unprotected con- |
ductors, except the comnecting leads. by distances as

- specified in Rule 56,3.B3 for unenergized metal parts of
transformers {rom unprotectcd conductom.

C. LEAD WIRES

Lead wires shall be suitably msulated from metal or wood
caxes of cutouts a.nd -nvztcheq at points ‘of entrance
thereto.

All unprotected lead wires including miscellaneous wiring
shall clear braces, bolts and other line bardware a dis-
tance of not less than I3 inches,

Where necessary at points of entrance to cutouts and
switches, lead wires of 0-5000 volts may be less than 3
inches from the surface of erossarms (Table 1, Case 9,
Column C, D, and E) but shall be not less ‘than 1 inch
from such surfaces.

D. CLIMBING AND WORKI}-G SPACE
Switches and cutouts shall be 80 located that when in
cither open or closed osition they are not less than 15 or

18 inches from center line of pole as required by Table 1,
Case 8, and no part of such equipment shall be in the
climbing space, Such apparatus is permitted to be whony
or in part within worldng spaces. . '

E. INDICATING POSITION - a
All enclosed switches xhall indicate clem-ly' whcthcr they
are in the open or closed position. :

F. GROUNDING (scc Rale 5"’ 4-F’)

G. OPERATII\G ‘\IECHA.\'ISVI o

Grounded metal operating rods wh.mh pnss throu.,h con-
ductor levels shall be protected with a smtable insulating
covering for a distance of § feet vcmcally or. 6 feet hori-
zontally . from . communication conductors . (mcludmg
cables) and from unpro’cectcd supply. conductors, As
an alternative to this provision, metal-rods sha.ll be
ungrounded and shall have installed in them, at a point ~
as near as possible to the switeh, a vmtable insulating link
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or section, All rods shall be séeurely held in position by
staplex or straps or other suitable means to afford clear-
ances a5 specified in Table 2, Case 18 from conductors of
cirenits below the gwiteh level.

All cables, ropes and other fexible means of opersting

. switches shall have insulators installed in them at a point
as close a8’ possible’to the switch and shall pass through
guides to insure their eramtxon {rom conductors through
which they pass,

Where line switches are operntcd from the ground Ichl by
means of all-metal control mechanisms without suitable
insulating links; an insulated platform shall be provided
unless sueh operating mechanian ir efectively grounded.

58.6 Time Switches, Meters, Mata] Boxes a:m& Other ‘
o.ppmtus

A LOCATION AND CLE.ARA.\'CE FROM TRANS-
FORMER, CAPACITOR OR REGULATOR CASES
Time switches, meters and other appa.ra.ms including their
enclosures, which extend more than 5 “inches froni the
surface of a pole shall not be installed inthe climbing
space.  Such apparatus, installed on the surface of a pole
supporting a transformer (or other equipment of similar
dimensions), shall be not less than 4 feet above or below
the ncarest part of transformer case (or other equip-
ment), unless the time switch, meter, ¢t it installed on
the side of the pole occupied by the transformer (or other
equipment). )
B. CLEARANCE FROM U\'PROTECTED CO\‘
DUCTORS
On wood poles or structures, all grounded metaJ boxes and
grounded metal eases for time switches, meten, or other
apparatas shall be not less than & feet above or 6 feet
below the level of muprotected supply conductors. Where
it is impracticable to obtain a clearance of at least 6 feet
below unprotected supply conduetors of "'oO wol*s or less,
a clearance of not less than 4 feet below such conductors
will be permitted if a protective covering or gursd is pro-
vided above the greunded surface.

C. WITHIN 8§ FEET OF THE GROUND
Doxes or enclosures containing switches, meters, or other
apparatus having accessible Live parts, which are located
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§ feet or less above the mund mn be cﬂ.'ectwely Jocked
or sealed.

- Metal boxes which contain xupply or control eqmpmcnt or
conductors and are located 8 feet or less above the ground
shall be effectively grounded.

59, COMMON PRIMARY AND SECONDARY GRO'UNDED
NEUTRAL SYSTEMS

59.1 Deflnition (seo Rule 20 7)

9.2 Apphca.bﬂ:ty

The followmw rules cover certnm npeual demlx for com-
mon neutral systems where the neutral conductor is com-
mon to. primary cireuits of less than 5,000 volts. and sec-
ondary circuits of 0-750° volts’ rmpphed therefrom.” These
rules are supplexental to the rules given for supply lines
in general and to other- dctailed constructxon require.
me'nts for supply hnes.

50. 3 Conduct.om
A MATERIAL

" Conductors of common neutral systems shall be of copper,
copper-covered steel, bronze, stranded composites of any
of the forwomg, alummum, aluminuwm cable steel rein.
foreed, or of other co:rouon-resxstmg meml but shall not
be of galvanized iron or steel

Related phase and neutral line conductors sha.ll be of the
same rmaterial, except tlmt t.he neutml conducwr ma.y be

of ‘copper..

B. SIZE
In common peutral systems the common neutral lmc conduc-
tor shall have a cross-sectional area appronmately 50 per
cent or more of the area of the largest related. primary
phase conductor, as set forth in Table No, 14, and in no case
shall have. less conduetivity. or, mcchamcal strength than
No. 6 AWG medium-hard-drawn’ copper wire.

[N
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TABLE 14
Rolative Sixes of Common Neutral Syntom Li’no COHJUOQDI‘I

Sizeof.
" primary phose conductor
i (CN’ mils orA.WG)

3.:0000 Co
- 250,000 .
4/0
3/0
B4 S
10
1
2
i
This table ix based on the requirement that the common
- neutral line. conductor shall have a minimum area of
approximately 50. per. cent of .the arca of the largest
related primary phase conductor and that the phase and
neutral conductors are of the same mn.tenal. Where these
are not of the same material, thé copper conductance
cquivalents of the table will be comndcrcd as meetmg the
© requirements,

C. CO\';\'ECTIO\'S
All electrical connections shall be of xmtable elecmcal and
mechamcnl design.,

. D. \’EDTRA.L CO\'DLCTORS
The arrangement and continuity of. common, neuu-al con-
ductors shall conform to the following requirements:

Wherever existing plant permits, cross ties of the neu-
tral conductor shall be made‘to form a continuous inter-
connected grid network. ' From each gnd sectxon there
shall be two or more wparate a.nd com:muous metallic
retum ‘conductors 16 the source of supply.

If two return conductors only are used, eac.h shall have a
minimum area of approximately 50 per cent of the
area of the primary phase conductor of the largest over-
* head feeder serving the area. (See Table No. 14 of

' Rnle 59.3-B for zmmmum mzes.)
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If more than two return conductors are used, the cur-
rent-cartying capacity of the return system shall be
such that a break in any one path shall Jeave two or
more return paths which, combined, shall have a mini-
mum arca of approximately 530 per cent of the aren of
the primary phase conducetor of the largest overhead
feeder serving the area, thus providing ‘adequate cur-
rent-carrying capacity for full load current.  (See Table
No. 14 of Rule 58.3-B for minimum sizes,) .

Primary necutral conductors or secondary neutrsl con-
dugtors, where continuous, may be used as o return loop
from a common neutral provided they are of sufficient
current-carrying capacity as specified in Rule 59.3-B
and provided that they are grounded throughout in
aceordance with the requirements for common neutral
line conduetors ax specified in Rule §9.4-B. Primary
or secondary neutral line conductors wo used shall be §
carried 1n their normal primary or secondarv positions

rcxpecmvely

CE. COMMON NEUTRAL LINE CO\'DDCTOR
LOCATION

(1) Wit Prnary Cmeyprrs: On poles where: all c.xrcmts '
are in exeoss of 750 volts, the common neutral line con-
ductor may be located in a conductor position m the
primary space.

(2) WiTH Steonpary CIRCUTTS | On polcs where all cireuits
of a common neutral sywtem are of less than 750 volts,
the common neutral line conduetor shall ke located in 8
secondary conductor position,

(3) Wrrm PRIMARY AND SICONDARY CmeTTrs: On poles
where circuits of a common neutral %wtcm are of
more and less thanm 750 volts, the common neutral
line conductor shall be located in a related, second-
ary conductor position; or common neutral line con-
ductors may. be loeated in both primary and secondary
positions provided a metallic connection of a size ot
smaller than the largest neutral line conductor involved
is installed between the neutral conductors in accord-
ance with the construction requirements for ground wires
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on poles at cach location where o ground is required, and
provided proper desiznation . (sce Rule 59.3.F). is made
of the common neutral conductor in-the primary position.
(4) In CoxpUrrs: Common neutral conductors may be
installed in the same conduits. with related phase con-
-ductors, provided that the insulstion of the neutral
conductor is not less than . that required of the phase
- wires and, further, that it is treated as a phase wire for
the .cntire run between terminals. Where the conduit
installation. is an effectively grounded metal riser pipe,
the reference to inxulation of the common neutral need
not apply, provided the neutral conduetor is connected
to both ends of the riser pipe and effectively grounded.

(5) U~prx Crossaryrs:-Incidental pole wiring connected
to the common neutrsl conductor may be stapled to the
waderside of crossarms, provided ‘the installation is such
as to offer the least possibility of contact to workmen
and such wiring nnder erossarms in the primary posi-
tion is covered bv a suitable protocmvc covcrm"

A DESIG\ATIO\ OF COMMON \"”UTRAL
In common neu:xal systems, where t.he common neutral
- line conductor is installed in a pnma:v pin’ position, it
shall be designated by an approved noncorrosive metal
tax having a minimum diameter of not.less than I inch
upon which shall be permanently imprinted the letters
““CN"” not less than 5/16 inch in height. Said tag shall
be attached securely .to.and mamt:nned on the common
neutral conductor at exch pin position of line arm and
buck arm at a distance not more than 12 mches from the
face of the crossarm on the climbing side of en.ch pole and

50 installed as to be clearly visible at all mmcs

\ 594 Gronndmg
" A MATERIAL AND SI./E

(1) Grouxoia Coxprerors: The ~roundm,, couductor
from each ground electrode to the base of pole shall be
not less than 1 foot below the sarface of the gronnd and
shall have not less conduetivity and mecnamcnl strength
than No. 1 AWG medium-hard-drawn stranded copper.
From the \’o 1 AWG or larger conductor to the common
neutral line conductor, the prounding conductor shall

11?78
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be continuous without splices and shall be not lem, than
No. 4 AWG copper.

(2) Grouxp Erzcrmoprs: Ground electrodes on common
neutral systems shall conforrm 1o the follomng specxﬁca-
tions as a minimum: '

a) Not Port of ¢ Water System: Ground elec:rodex
which are not part of a water system shall be one-
piece corrosion-resisting metal xods or Ppipes (or
equivalent in physical and eclectrieal qualities) £ |
inc¢h in dismeter by 8 feet in length and driven to
o minimum depth of 8 feet below the surface of the
ground.

The driven ground rod, pipe .or cqu.walena sha.ll be
located not less than 2 feet from the surface of the
pole. Where two or more such rods ave installed,
they shall be located at.not less than 6-foot centers §
and the separation required from the snxfnce of the
pole shall not be held to apply % the connection
between rods.

b) Port of ¢ Water System: Whex:e g'round, conductorsf
are attached directly to a water pipe svstem, they
shall be connected on the main line side of any water
metering equipment. .

B. NEUTRAL CONDUCTORS

(1) Locatiox: The common neutral grid system shall be
grounded at intervals not greater than 1500 feat. On
branch circuits extending from a grid, where retarn loop
paths gre not available, the common neutral line con-
ductor shall be grounded at intervals not greater than
§00 feet. Fach transformer installation on a branch
circuit without a loop return shall be so Jocated that
there will be one or more metallic water pipe xystem
grounds, each of a resistance not greater than 3% ohns,
on each side of the transformer mstallatxon. ‘

(2) RestsTancr: Where a common neutra.l system in used
the resistance of the continuous metallic neutral grid to
ground at any point shall not e'cceed 3} ohms at any §§
time,
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If, after definite cffort hox beon made, it is found not
practicable to meet the above requirement, the following
alternate requirement will be accepted :

The resistance between any point of said grid and the
ground connection at the substation shall not exceed
1 ohm, and, furthermore, the resistance of the ground
connection at the substation cither shall not execed 1
ohm or, if in exeess'of Tiohm, shall be lower than that
of any individual ground conncction. on the grid and
in no case in excess of 2 ohms.

Measurement of resistance by any approved method is
recognized. In lcew of measurements of rexistance .of
the neutral conductor under the socond :alternative
preseribed above,, approved joints. n.nd demonstrable
caleulations will ‘be acccpted. o

C. TRANSFORMERS

Ground conductors of transformers on’ ¢ommon’.meutral
systems shall conform to the requirements of Rule 53:4-Al,

On ¢ommon neutral systems, each transformer installation
on a branch circuit without a loop return shall be so
located that there will be one or more metallic water pipe
Nystem grounds of o resistance not greater than 3% ohms
on each side of the transformer installation.. ... ..

A transformer installation located on a grid section of &
comxuon nmeutral system requires no independent ground
provided that there ix a ground connection,. hmnng a
resistance not in excess of 3% ohms, to the common nev-
tral line conductor either at the transformer pole or at
an adjacent pole.
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SECTION v

ADDITIONAL_‘ CONSTRUCTION. REQUIAREMENTS “FOR

i e
AN

. © - TOWER LINES
60. GENERAY, ‘ ‘

The fbllowing rules cover certain special details for the con.
Struction of tower lines, These rules are supplementa) to
the rules given for supply Jine in general and o the' detagted
construction requirements for wupply lines,.'which ;rules

- Mukt be oberved in. tower line construction, exeept as modi.

- fied, herein, or wheze. ¢learly inapplicable, . .

80 Detinition (see Ralo 21.7.C) AT
61. MAINTENANCE. AND. INSPECTION: -(see Rules 311
/ and 31.2)

, s are wied which are not capa-
* ble of withstanding practically ag great a stress Jongitudi.
nally as transversely, lonzitodinal guying shalt be used (seo
Rule 47.2) or anchor towers shall he Placed at/irtervals not
ans.  Such anchor towers shall be capable

the combined longitndinal tension ander

ion’ ‘ conduetors up 010,000

" 631 Tower Members

Tower members shal)

than the following : . T
. Galvanized: stea] - Main corper members,: ¥y in ; other
o members ineh, . R T
e -P&i.nbed,steel_:.Muincomcr members, 1inch ; other mem.
Dt oobers, f inch, S S e

. EAE R
T
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63.2 Overhead Ground Wu'es

Overhead ground wires or hwhm protection wires shall

be galvanized steel cable:not less than: }-inch in' diameter,
or other corrosgion resigtant ‘material of equal tensile
strength, Where overbead ground wiresare notiused;
effort shall be made to secure an eﬁectxvelv grounded
structure,

833 -Gm and Anchors

A, GUYS T BRI

* Guys shall be galvanized w:cl strand not lesy’ tha.n 5/16
jnch in diameter, or other corrosion resistant material
of equal tensile strength, or they*shn]l be. rolled-xods:of
galvanized steel or othcr corrosxon reszstam. materud, thh

ca.ble

B. ANCHORS . LA
Anchor rods shall be gulvamzed *«teel not lms than i mch
in diameter or shall be of other materml of equal stmngth
and durability.

64 STEPPING

All metsl towers shall be pmwdcd with’ stepq or Iadders,
which shall start at not less t'ha.n 7 fect 6 mches from the
ground line and the spacing between steps on, thc sa.me ‘side
of the tower legs shall not exceed 36 inches.

Where the members of the tower structure are so arranged
that the tower may be climbed with safetv 0, steps.ox lad-
der necd be provzded.

65. MARKING

All fabricated steel towers and s:mxla.r structures 'whzch are
of a design easily climbed and which are located:in urban
districts or in cultivated agricultural areas or near roads or
trails which are frequently traveled, shall be equipped with
a sign’ 80 worded as to warn the public of:the danger of
climbing same.  Such sign shall be placed and arranged so p
that it may be read from. the four corners of:the structure.,
Such signs shall be neither less than'§ feet normore than 20 |
feet above the ground except where the lowest horizontal

AT
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member of the tower.is more than 20 feet above the ground
in which case the m"n ahalI be not more thzm 30 feet above
- the'ground. : :

6. CROSSIHGS

‘Where lines supported by towers '¢xoss over major railroads

" (see Rule 22.3-B), or major communication liner (see Rule
20.5-A1), or other tower lines of voltages exceeding 30,000
volts, the towers . supporting . the- erommg spans.-shall be.
designed to withstand, with safety factors ss. spec).ﬁed in
Rule 44, the most severe conditions of tempcmture -and
loading specified in Rule 43 combmed With the unbalancod
pull which would be caused by any two conductors dead-
ended or any two conductors broken in. the span ad;a.cent 10
the crossing. A o ‘
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- 8ECTION v PR ".?i,'j_'w': ‘

" DETAILED CONSTRUCTION REQUIREMENTS'FOR TROLLEY
" CONTACT AND FEEDER' CONDUCTORS' 'AND’ THEIR
"BUPPORTING MESSENGERS, SPAN WIRES, ETC.

(Cla.ss T ercmts) Tt
70 GENERAI-

" The following rule cover certain spccml details for the
. construction of Claws T circuits, together with their sup-
porting mwengcrs, span wires and appurtenances. . Thewo
rules arc in many ¢ases supplemental to the rules for sapply
lines in general (Class T cirenits being by definition supply
lines), which general rules, mcluding construction details
of Section V, must be observed, except where clearly inap.
plicable or where specifically modified herein.

When the use of a special type of construction appears desir-
able or is necessary, and these rules are not clearly appli-
¢able thereto, the Commission will consider the application
of a trolley systermn for such modification or amplification of
these rules as shall be deemed necessary to apply to such -
case or special construction (see Rules 15 and 16).

71. POLES, TOWERS AND STRUCTURES
711 Definition (zee Rules 21.7.C and 22.0)
71.2 Maintenance and Inspection (see Rules 31.1 and 31.2)
71.3 Material and Strength

The strength of poles shall be as preseribed in Section IV,
except that in computing the strength of poles supporting
Class T cirenits, consideration shall be given the stresses
set up by the dead weight of brackets, span wires, ete.

T1.4 Clearances
A. FROM RAILROAD TRACKS (see Rule 36)
71.5 Dimensions and Settings (see Rules 48.1.B and 48.1.C)
71.6 Marking axd Guarding
A MAREING
Poles supporting only Class T conductors in excess of 750
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T43 Material and Strength

In determmmg stren«th reqmrements Class T hnes are
classed “a8. supply lines of equal voltage and 'will take
grodes-of construction”acoordingly.  This will generally
mean Grade “*C" comstruction for d-¢ trolley-lines. of
0.750 volts, Grade “A’ or “B"’ being rcqmred At Crors.
ings over railways according to the importance-of the
railway crossed.  (See Rule 22.3, T&blc 3, Rule49.4-and
Section XI.)

277 The minimum size ‘which shall be used” for-trolley contact
conductors on.public streety. or highways is, No, 0 solil
medium-hard-drawn’ copper, or othct mrc of equu.l
strength,

. The minimum size of wire to be used as o feeder span or
feeder’ suxiliary’ span wire shall be No. 4/0 stranded
medmm-hn.rd-dmwn copper or other  wire, of equal

R strengt.h.

: '74.4 Ohamncen

o Except where spemﬁc&llv designated, Class T coaductom

“take clearances speeified for supply hnee of lﬂcc voltage,

A. ABOVE GROUND .

The rminimum vertical clearances above’ ground for Clms
T conductors shall be those apecified in Rule37, Table 1.
References to rules modifying the tabulated values for

. supply. conductors and Class T conductors of eqml volt-
. age are gwcn m notes fodowmg Table 1.

.'B. ABOVE RA.ILWAYS o e e e
(l) TRACKS | The vemcal cleara.nce ‘of 19 feet abov:. ‘rails
- ‘for trolley cortact,” feader and' span' wires “of "Table 1
Case 2, Colwmn: G, applies.only: 1o those mxlm,ys.«wh.\ch
do ot transport Ot propose to transport fmxght ¢ars.
This value shall be increased-to 22 feet-where the railway
© involved: does transport. or proposes. 0. transport freight
cars, ' e
(2) Cnossrxgs: Unless electric railrond system.s are pro-
tected by mterlockmx plant: at .grade .croesings ‘with

L - Y e M e ,~,\r"“'
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" interurban or other heavy: or.high speed. railway sys-
tems, the trolley contact conductors shall be atthe same
elevation above their own: tracks-throughout the c¢ross.
ing and next adjoining spans and, ar-oddition. thereto,
catepary construction shall be: provided:when crossing
spans exceed 100 feet. (See Appendix G, Figs. 62 and

- 63.) This rule is not tended to’ apply where’ 'panta»
graph: collector or similar. dev'xce i used.

C. BETWEEN CONDUCTORS SR

The minimum clearances spec:.ﬁed m Ca.v: 2, Column D;
Case 4, Columnn B; Case 5, Column E and: Case 15, Col-
win D of Table 2 are not reqmred ‘between Clasy' T con-
ductors of the same potential and’ syst.em. IR

The minimuwm ¢learance of 24 inches: -:pecxﬁod 'in‘Table 2,
Case 9, Column D, in'not required between trolley'feeders
of the same system provided, however thm: the deaxancn
shall be not less than 12 inches, - S

The minimum clearance of 48 mches speelﬁed n Table 2
Case 2, Column D, and Case 4, Column B, is'not required
in double trolley constmcﬁon‘-betweeu» Seeder suxiliary
span: cables or' equalizer”cables” and- trolley contaet ¢one
ductors of opposite polarity provided, however, that the
clearance ‘shall be not less ‘than I8 inches ‘or, where the
feeder or equalizer cables are’attached 'to-the span wires

- in aecordance ‘with Rule 74.4-GS; 'the «clearance ‘shall be

not less than 3-inches at the pomt of cro&«nnv thc trolley
contact conduetor, - ! s

Trolley contact conduetors of the aamesystcm but of oppo-
site polarity, (as in double trolley comstruction) or of
different systems and of the same or opposite; polarity,
shall have a separation of not:less-than; 113: inches.
Excepted from. this provision axe. conduetors at, switches,

£Lrogs, crossings, etc., in which lmmnﬁ f Wl’ﬂéﬂ e
- tiom of 5% ﬁEﬁ T.Mh g mckes shall. be; maintained b""g"aj‘;

. ,‘conductomofoppoﬁlummt?? B
D. FROM POLES e )

CIBSS T conduetors of not more than 750 volta and of the
" same polarity, ‘potential and system when cumed on 'pOleS
supporting o other conductors are not Tequired-to obtain
the. clearance of 15 mches srom center hnoaf’pola (Tadlo

IV
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. 1, Case 8), but sholl comply with the clearance of 3 inches
from surface of pole (Table 1, Case 9),  The-attachment
- of clearance. armis for either supply.or communication
- . service drops does not affect the pole clearance . of Class
T conductors whzch are carried on onc»sxde or thc topofa
thre Class T condncbors are camcd on more: than one
side of jointly occupied poles the clearances of Table 1,
Cases § and 9, shall apply and a chmbmg space conform-
ing to I‘ulc 54.7 shall be pmvzdcd ' .

E: UNDER BRIDGES ETC.. T '
A reduction of the clearances given in Tnble 1 to a mlmmum
of 14 feet for trolley contact conductors is. permitted for
© subways, tunnels. or bridges, provided: the. vailway does
. mot operate freight. cars where the vertieal distance from
the top- of car or load to trolley contact conductor is less
than 6 feet. This will require the.grading of the trolley

- contact conductor {rom the preseribed.construction down
10 the reduced elevation. - (See App. G, Fig. 64.)

No clearance is specified between the. trolley contact con-
ductor .and the structure, . Where the structure is of
material which will ground the trolley. current. in the
event the collector leaves the contnet conduetor, o prop-
erly insulated trolley trough or equivalent protection shall
be installed to prevent contact between the collector and
the structure. Where pantagraph collectors -are used,
this protection is not required. See Rule 54.4-I for pro-
visions applicable to conrluctors other. thn.n trolley contact
conductors. .. .

FATPODTSOPFHLURE S

(1) OveruEAp TROLLEY CONTACT: Covwc'nons An overw
head trolley contact conductors shall be so supported and
arranged that the breaking of 'a single “suspension” or
fastening will not-allow the trolley conduc‘wr, orlive span
wire, or current carrying connections to come ‘within 10
feet from the ground or from any platform: -accessible
to the general public. This does not apply .to Leeder
taps to or from trolley contact conductors. (See App.
G, Figs. 65 and 66.)

(2). Trorrey -CoNTACT Co*mﬁcbons or Mom Tm:c 1500
Vours: Where in urban distriets and nmot on fenced
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75, CONDUCTOR INSULATORS' (see Rule'55)
76. GUYS AND ANCEORS

" All of the provzmons of. Rule 56 are apphcable to guys and
" mnchors in trolley lines but are ‘not mtendcd to apply to
trolley span wires, or other wires or cables used to support

- wolley contact: conductors Provisions apphcab!e to tro]ley

- span-wires ‘are in Ruale 7 ;

77 SPAN wmns BACKBON‘.ES M?.SBHGERS E‘I’C
77.1 Deﬂnmons (seo Rules 20.1 21.9 229)
"77.2 Inclmnons

 The promxons of Rulc a.pply o span wxm, backbones,

messen gers, eross span wires, pqu-off.s, trolley strain
" guys and any other wires used to eupport trolley contact .
conductors a.nd nppurtemmces N

,_»,;"773 Material and Strength

A/ MATERIAL ™ ‘ . T
bpan wires, backbones, messengers, ‘etc., shall be smmded
and of galvanized steel or other corromon-resmmg mate-
" rial of equal durability. '

B STRENGTH
The mength of span’ wires, backbones, memengers, ete.,
shall be such thnt the safet:\' fa.ctor‘i of Rule 44 are met.

.‘:‘:‘(.

.'<,774 mearances

The basic minimum clearances for trolley span‘wires ave

qpecxﬁcd in'Table'], Column € and in Table'2: Column

A, Modifications of these basic clearances a.re’spcczﬁed
in Rules 37 and-38 and by thc following- provmons

e K -,-‘-q

A. ABOVE RAILWAYS S e T LG et
The minimum. vertical ‘clearance of 19.fect:above xails
for trolley span wires (Table 1, Case 2 Colum.n O
applies only to those’ rmlwaw whxch ‘do 'not f.rmsport or
' propose to transport freight cars. This’ mm:mnm cleax-
snce shall be not less than 22 feet where the -rallway

involved does tra.nsport or propoqea to transport freight
- ¢ars,
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B. UXDER BRIDGES, ETC. T e
A reduction of the clearancos given.in. Tnble 1 toa clear-
ance of not lexs than 14 feet above the railninpermitted
for trolley span wires under bridges, in ‘tunnels, or in
subways, provided the railway does not transport frexght
cars where the vertical distance ﬁ'oxn the top of car or
load to trolley contact conductor m ‘less than 6 feet.
The grading of the level of trolley span wires from the
basic clearance 1o this reduced clearance is permm‘.ed at
approaches to bridges, tunnels ‘or subwayn.
C. FROM CONDUCTORS K B
The clearances of trolley span wires from’ conauctors shall
be a8 specified in ‘Table 2, Column A, e\:cept ns modxﬁed
by the provisions of Rules T4.4-G and "’8
D. FRO‘\I GUYS OR. SPA:\‘ WIRES
~ The clee.rxmce specified in ’I,‘able 2, Case 1, Column A (18
inchies) is not required between, n'ollcv span wn-es, back-
bones, messengers, and similar wires or mbles, used to
support trolley contact conducmn and appurtenunce&

E. FROM POLES AND CROS&\RMb , o
The clearances specified in Table: 1, Column <, Cases § and
"9, are not intended to applv to msulated (\menergxzed)
portions of span wires, backbonw, messengers, pulloffs
and mdmr eqmpment at the poles to: “hxch .they are
, attached. . , L
.5 ra.mnjngs ‘ .
' Enrd\mm by which’ Rp&!l mres, messcngem, ete.’are dead
" ended "to polcq or structures shall have a strength at
7 lemst equal to that of ‘the strand to’ ‘which”they ave
" attached. Cedar’ zmd other ‘soft-wood poles around
which any span wire’ or mcssenger hzwmg ‘an' ultimate
strength of 5000 Jpounds or more is wrapped, shall be
protected by suitable ‘shims, " Hooks, lag bolu; or other
'Lqmvalcnt means £o prevent the Apan wire' or ‘messenger
from’ shppmg along thn po‘lc iahall be provxded where
neccs.mr} :

7.8 Requmaments for Sectxonahzing with Imnhtars

Span wires, backbones, messengers, etc., shall be section-
alized by means of insulators placed in them in accord-
ance with the following rules,

PSR
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Insnlators used in the sectionalizing of span wires, back-
‘bones.and messengers shall conforn to-the specifications
- for guy insulators as given in Rule 36.8° based- on the
~voltage of the trolley contact. eondnctor

A. S’PAN WH‘»ES - :
bpa.n wires, not including bra.cket hpa.n wu-es, qupporcmg
or ‘attached to wires which' support contact conductorx
shn]l be secmonalucd as follows '

(1) Surportivg ONT CONTACT. Cosmvc'ron One msulnwr
(preferably of the mterloclung Atrain type) -shall be
., Placed in the span wire befwecn 4 feet and. 5 feet. (meas-
‘ m'ed along the span wire) from en.ch h:mger or point
of snpport of. the . trolley contact conducr.or and its
appurtenances which have elccmcal contact. theremtb.
Where the angle between the spa.n ‘wire n.nd contact
conductor is s0 small that the insulator win mterfere
with the movement of the cment concctmg device, |
such mxulutor may be installed morc ‘than § 5 feet (xeas-
vred along the span wzrc) from tbe conmt conductor,
but shall be not more than 4 feet in a perpend;cular
- direction from. the cozm.ct conductor (See A‘pp. G,
Figs. 65 20d'69.)"
© A 'second insulator (prefmbly of the mterloclnng strain
type) shnnbeplncedmthespmmrcpotlmthmﬁ
feet and not more than 9 feet from the pole or structure.
The separation between the first and-second: imwulators
_ shall be at least 4 feet wherever pmctxca.ble but: where
. .the distance between, the pole. or stracture and. the trol-
i ley conumt condnctor is less than. 14 feet the second
. inyulator, shall be not less than 15 inches ﬁomthe sur-
. face of the pole or structure and outsxde of the dmbmg
.. and working spn.ccs. :
. . Where the span wire is attached to a buﬂdmg t.‘ne second
e msnlatorshall be not less than 3 Leet fxom ﬂm building.
"\ 'Where the support is a wood pole and all .fw.bnes sup-
ported thereon are of one ownership and _are opemted
and maintained by the same crews of worl:men, the sec-
on& msulimrmybe omitted. * S SN
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“{2) SurrorTovg Two or More Coxracr CoNdUCTORS OF

- Sank- Poraxrry:. Span: wires supporting two.or more
contact conductors of the same polority shall be:saction.
alized n accordance with Rule 77.6-41, above.: If the
contact conductors are more than 18 feet. apart an insu-
lator shall be placed. inm the section of the span wire

" between the contnct conductors at & point between 4 feet
and 5 feet from each contact conductor hanger .or sap-
port. - Where the dixtance between contact conductors is
less than 18 feet this provision does not apply.:

(3) -SorrorTrNg CONTACT CONDUCTORS OF QPPONITE POLAR.
- Iy s Span wires supporting ‘eontact conduetors-of oppo-
site. polarity shall be sectionalizved in- accordance with
the provisions of Rule 77,6-A1.  For thix purpose each
"palr of positive and negative contact conductors.shall be

- treated as. a single conductor, the measurement being

mode to the nearest: contact conductor of the pair,

. A span wire which supports trolley contact conductors of

- opposite polarity shall have an insulator placed in the
- span wire between the hangers of such opposite polarity
. conduetors unless the hangers have s dry ﬂashover insun-
Inting value of 6000 volts or more, ‘
Where contact conductors are more than 18 icct a.pm an,
 insulator shall be placed in the scetion of the.span wire
" between such contact conductors at 4, point between 4
feet amd 5 foet from coch contact conductor hang*r or
m7‘1’1’0“- ‘
(4) Frroer Canves 'UsmAs amx Wms One msulator
(prefexably of the mterloclnn" strain tvpe) aaall be

**"'placed In such 'a span wire at'a distance 02’00t less than

. 15"inches from t.he surface of the' poIe supportmg the
'feeder (except where' onl'r Class T c.xrcmts ot ‘the same

. polarity are installed on the pole’ as spec:ﬁed in Rule

B . T44D) and outsxde of th» chmbmg an& workmg spaces

T Sor to which 3t is electrically connacted. ™

‘on 'such pole.
A second insulator (prcfcra'bly of the m@erlockmg strain

tcrmmatw, which pOmt shall be'mot less ﬂmn’l foot nor
more than 5 feetbeyond ‘the last’ zrollcy contact conduc-

FLT AN
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© Aothird insulator  (preferably of the interlocking strain
“type) shall be placed in the remsaining section of the
- 'Npan wire at a distance of not-less than 6 feet and not
more than' 9 feet (measured: along the span-wire) from

. the opposite pole or structure.~ (See App. G, Fig, 71.)
In.catenary construction, the point at which the second
-insulator is placed sball benot.less than 1 foot plus the

- distance between the messenger and contact eonductor,
" nox more than § fect, beyond the lavt trolley contact cone
ductor to which the feeder cable 18 electrically connected.

(.;) Freorr - Carrrs Used © a8+ ATNILIARY - SPAN "WIRES:
Where the feeder cable is-used as an suxiliary span wire,

- it shall be installed and maintained at-a.distance of not

+less than 18 inches above the span wire, or it may be
attached to the span wire-as provided in Rule 74.4-G3.
Axnxiliary feeder cable spans shall be .sectionalized in
secordance with the provisions-of Rule 77.6-A4 above,
(See App. G, Fig. 67.) - In this type of construction the

- attachment of the feeder to the trolley contret conductor

* shall preferably be made on the 'side of the- contact
conductor opposite approachmg mﬁic. (Sec App. G,
Fig. 70.) N

" (6) mezx ‘CaBLES Cnoesr.\c Pores: ’W’here 2’ feeder
cable crosses the pole latemuy, it shall' not’ zmps.u' the
cimbing or working spaces and it is'recommended that

" the csble be installed under a ‘crossarm i fiber conduit
or other suitable protective coverzm (Sec Rule 54 &C.)

B BAC’KBOV'ES AND PULL- OFFS

eY) BACKBONTS STPPORTID ON Cxossmm .e. backbone
which 18 supponed by insalators on cros.sarms, pole
brackets or trolley bra.ckets, shall be, treated a4z 8 Class T
line. ¢conduetor except in that section bctween the last
such support and its dead-end. attachment whcre it shall
be sectionalized by means of an msulator placcd not less
‘than 6 feet and not more than 9 feet £rom each support.
... (See App. G, Fig. 72.) .
(2) BACKBONE | ATTACHED TO Pom:s A backbone rTm
. between and attached directly to poles shall have insula
tors placed in jt Dot Iess .,ha:a 6 feet and ot more than
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9 feet (measured along the line of the bnckbone) from
the points of n.ttuchmcnt to_the polcs. (See App. G,
Fig, 73.)

(3) P'cm,-Om Each pull-oﬂ! :Erom. the conmt conductor
" to-that section -of the backbone between:the insulators
specified in-Rule 77.6-B2, above, shall bave an-insulator
placed in it at a dmtn.nce between 4 feot and 5 feet from
. the nearest contact conductor; or if ﬂm is not practico~
ble, the insulator shall be installed as far a8 possiblf-
from the contact conductor. Any pull-oﬁ? from the con-
 tact conductor % a point between the supportmg pole
‘and the backbOnc insulator shall have two’ insulators
 installed in it and the insulator mearest the ‘pole or the
" backbone shall be not less than 15 inches, from the center
line 'of pole and shall be outside the clmbmg and work-

. ing spaces. . (See App. G, Fig. 78.)

C. BRACEETS OR BRACKET AR’VIS
In bracket covstruetion span wires which: snpport, or are
" attached to other span wires which ‘support, trolley con-
© tact conductors'or appurtcnmceq in electrical contact

~ therewith shall be qecnonahzcd as fonows-

() GENERAL: An mxulntor shall be’ mscrtcd m the span
wire between the suspenszon of t.he trolley contact ¢on-

dnctor and. eagl DOID 0F SUpeet of the spam wire, sueh

msxﬂntorx tn be not Iess than 12 inches from the nearest
tz-olley contact’ eOnduct.or (Ses App G Figs. T4
d 75.)
\Vhere the span wire supports contaot ‘conductors of
. opposite. polarity -an additional insulator shall be
inserted between the hangers of such opposite polarity

..conductors unless the hangers have a d.xy,ﬂuboy‘cr insge.
Imng valge of 6000 volf.s OF.TROXL. . .. o '

) Excermions: Where the brackets are uupported on
wood poles which support only ‘conduetors of one owner-
ship, the insulators between the hangers and points of
span- wire support may be ommed. (See App G Figs.
76 apnd 77.) oy e

‘Where brackets and theu- Lift spa.ns are smtably msnlated

along their length (perpendicular o the poles) and from
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" 782 Private” Oommmﬁca.non Oonducum

The "cncml reqmremcnts for pnvate commnmczmon con-
ductors of trolley line mystems are .spccxﬁcd Jn Rules
20.5-B, 32.4-C and 89 of Section VIIL, ' In addmon to the
treatment therein provided, private commumcamon wires
(Claxk C) owned by and used solely in the operation of
trolley . xystems may, - where suitably . insulated, be
attached to span wires supporting. trolley contact con-
ductors of such systems when installed and maintained
in accordance with the following provisions,. .

‘A ATTACHED TO UNENERGIZED SPAN WIRES

Private communication conductors (Class C) 'may‘be sup-
ported by unenergized portions of span wires provided
they are attached between the first span wire insulator
specified in Rulex 77.6-A1 and 77.6-A2 or the second span
wire invulator specified in Rule 77.6-A4 and the pole or
strueture. They shall not be attached to° the section of
span sire between contact conductor” hangers except
within such seetion of span wire scetionalized by means of
insulators placed between 4 feet and fq_et from. ench
contact conductor hang:et e

B. ATTACEU‘D TO .ENEI\‘.GIZED \PAN WIRES

Pm'ate commnmca.mon conductors (Class C) rmay, where
necessary, be supported by feeder cables of OST50 volta
uked ax span wiren when such. communication, conductor
attachments to feeder Spaps are msuluted for not less
thzm the trollcy voItage ’

78.3 Forexg'n Conductors

The follomnp: rules shall apply to’ decoratxve hghtmg
fixtures, “decorative lighting -circwits, "decorative gax-
lands, and all other apparatus uxed.for -decorative. pur-
poses, where supported by. and: attached to the lines of
‘trolley systems. and ‘when special permission for such
- supports and . attachments. has. been .secured. from the
trolley systems concerned. . . . ‘. -

Nothing herein contained ﬂhall be conxtrucd 5. reqmrmg
utilities to grant permission for such une of their over-
head facilities; or permitting any use of joint poles or
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facilities for such temporary, construction.withowut the
consent of all pa.mes haying sny ownersh:p whabever in
* the poles to which nttachments may be:; mde or gront-
- ing authontv for the use of‘a.w polcs or, faczhues with-
out the ovmer s or owners consent.

A. ATTACEMZE\'T TO. SPA.N WIRES

(1) DEcoraTIvVE LIGETING FIXTURES AND Cmcv'z"rs Deco-
“rative lghting fxtures and decorative hg}mng circuits
of not more than 300 volts may be attached temporarily
to trolley span wires provided that’ such” cqmpmcm:
-and appurtenances. meet.all - of the *followmg reqmre-
wents: - e
szcmr. wires shv.ll be mbbcr covered,

Wires shall be suitably insulated from (and in no case
shall-contact) the span wixe,~ . .

Such .equipment shall bhe placed. only between the pole
(or other support in lieu thereof) -and the span wire
insulator nearest the suspensxon of the trony contact
conductor, and . .

No energized part of such eqmpment slmn be less than
18 feet above the strect surface... . .. -

It is recommended that no atmhmmt be. made to ener-
gized pomons of feeder span wires.” However, if such
attachment is permitted by the utility the ‘insulators
and rubber covered wire used: shun be capnble 'of with-
standing thc troney volt:xge

(2) DICORATIVE  GARKANDS | um O-rm U\mcm
Drconrations: Decorative ga.rlnnds and other decorations
which are not energized may’be suppomd by trolley

- span: wires provided that no span wixe insalator xsmade
ineffective (shorted out) by such atmhment.

© B, ATTACEMENT TO POLES -

- “Where mpomry Lighting cirenits of not more than 300
volts are sttached to poles and used mdependent of span
wire attachments or used to serve those span wire attach-

~_ ments, they shall comply with all of the reqmrements for
o 'supply condnctors of 0-750 volts
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No decorative equipment shall' be ‘attached ‘in any.manuer
to-longitudinal fceder cablcs (along or: a.croxs thorough-
, hres)

- C. ATTACHME\”I’ OF AU"{ILL\RY SPAN WIRES TO
" POLES bUPPORTD.G TROLLEY CO\'TACT
CONDUCTORS.
Auxiliary span wives {or the’ support of ‘decorative light-
ing fixtures, decorative lighting circuits;.decorative. gar-
. lands, and . auy .other apparatus.used for temporary
decorative purposes. are strictly prolubzted except when
upeczal permission is secured from the Railroad Com-
~mission. Under such permission the aunlmry span wire
‘:,hall comply. with all of the followmg requements

It shall be sectxonahzed by means.of insulators, in
accordance with the rules applicable to overhend &Yy,

The span wire and conductors and"any''apparatus
attached thereto shall be imstalled’and maintained
not less. than 4 feet above the . -level of the:trolley
contact conductors and not less than 4 feet. below any
conduetor in excess of 750 volts, "

The span. wire shall provide an ul’amato,smngt.h. of not
Jess than that afforded by f-inch- common galvmzzed-
steel strand, and .

The additional mcchamcal loads on. polea rcsulung
from such, installation shall not. be. such.:that the
requirements of Section IV are not maintained.;

No permits issued by Municipal or County, Inspection
‘Departments, or any trollev line syetem or other utility,
~shall be construed to permn; the’ use of aun]mry span
~ wires attached to poles’ quppomng span ‘wires of elecmc
. trolley systems, other than 'those aux:hary span wires
‘which’shall comply with all conditions set forth above.

79. TRIRD RAII.S
- 791 !remtory

A, CITIES, TOW\IS ETC SRR
" Third rail construction or reconstmctxon nha.ll not be pex-
" mitted in or through cities;’ towns ‘or arban terntory,
except for local rapidtransit lines ‘principallylocated
in sabways or on elevated structures,
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B. ALONG FENCED RIGHTS-OF-WAY ..
Third reil: construction or reconstruction shall not be per-
mitted unless the rights of way, essement ox other prop-
. erty upon which same.is located,is entixely fenced., At
every opening in, zmch fence, cattle guards, or’ ‘suitable
fence gates must de used and a mgn, mst:ﬂled near snch
opening as provided in Rule 79, 4

79.2 Protection

Third rail construction or reconstraction’ M not be per-
mitted unless the third rail is protected by suitable guards
made of wood or other wnitable material* Tn Heu'of such
protection on spurs and loading tracks, - disconnecting
switches may be wsed, which shall be "Iocked opcn when
CBTS aTe not 'bemg mtchcd. T

793 GmdzCromngs o R,
‘A, HIGEWAYS - : SR
. Third rail railroads shall not cross a- pubhc b:ghway at
 grade unless suitable wing fences are constructed dividing
said highway from the private rights-of-way or fenced

" portion of highway or other property upon which said

third rail railroad is located and wnless'all portions of
sajd third rail ave excluded from the portions of the
highway between said wing fences, suitable signs being
installed on either mde of the hwhway' ol provxded in
Rule 79.4.

B. FEN CED RA.ILROAD RIGHTS—OF-WAY
‘Where third rail railroads CTOsS railroads located on fcnced
o nghts-ot-wu.y, wing fences and cattle muds m:ed L not be
- installed. - No portion of the third rail shall be oonstmctcd
. or reconstructed within 10 feet. o£ the nearest rail of the
' railroad crossed. p—

C. RAILROAD RIGETS-OF-WAY NOT FENCED
Where third rail railroads eross railroads.not-Tocated: on
fenced rights-of-way, wing ferces.and cattle guards maust
. be installed. on both sides of the crossing at.least.10 feet
, from the nearest rail of the railroad.crossed. -.No.portion
of-the thixd rai] shall extend bevond. the wmg hnws.

OB w" u‘; :v‘
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794 Warning Signs

. At every, cattle '*ua.z'd, gate or ot‘hcr opening in the fence

""" ‘surrounding the third rail, a-sign bearing the words,
*Danger,” *‘Electric Third Rail” and “Keep Away,”
in letters at least three inches in height, shall be installed.
The sign may carry other information relative to the
hazard prescnt, but these three items shall be-in- 'type of
larger size than the-type-of the additional-items.- . -
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194 Section Contents

FaoR

0.6 Socclonalizing 48d Crsunding Mequivements___ o9

A, WHERE XNOT EXPOSRED TO SUPPLY
CONDUCTORS 222

B. SECTIONALIZED BECATSE OF EXPO.

SURE OR PRONXIMITY TO SUPPLY
CONDUCTORS - - 222

(1) OvergEap GUys Exrosen 1o Sterry Cox-
DUCTORR OF. 250.20,000 VoLTs
(2) GUYH IN PROXIMITY arcomemsac—rescnme—an 222
C. EXPOSED TO SUPPLY CONDUCTORS OF
MORE THAN 20,000, VOLTS ...
D. GUYS ATTACHED TO GROU\'DI:D POLES
OR STRUCTURES ,
E. ANCHOR GUYS THROUGK SUPPLY .CON-
DUCTOR LEVELS .
' 86.7 Location of Sectionalizing msula.ton S
A. OVERHEAD GUVYS aecaininmainnn. r———— 2
(1) EXPOSED oo P " ,. PPN
(2) IN PROXDITY meimiommemnonacemmeannn &
B. ANCHOR GUYS .o oulioalsl :
C. TRUSS GUYS ceeclolucimmeintimnnuammnnn 22
868 Guy Insulators \ ' :
A MATERIAL ‘
B \TRE\GTH -----‘.---‘.’.;--;'.‘.' ..............

86.9 Protection -- .............. 22

. CABRLES A.‘ND MESSENGERS 226
87.1 Definition ‘
. 872 Use of Messenger
87.3 Material and Strength oo _... wmmemeen—————
87.4 Clearances . - - -
A. ABOVE GROUND mvemimeaccce i
B, ABOVE TRAILWAYS - A.\'D TROI.«LEY
LINES
(1) Wmer Tmax»om?mam Cazs
{2) OreraTEDp BY OVERELAD TROLLEY mcee-w-
C. BETWEEN CONDUCTORS AND CABLE\
(1) CABLE CONDUCTORN Loicicamneememamaane
(2) BETWEEN SIPARATE CABLISuaocnenrammas
(3) ATTACHED 70 POLES wecoreeamn=an G




Seetiom Contents

Roun
87.4 Clearances—Continged = -~ ... 0~ .. .0 Lo
D. FROM POLES i cmcemmmnae 220
(1) Capumx oOr - MISSENGIRS ‘\UPPOR’I’I:D oN
"CROSSARMS mmemmm i s e e e
(2) CanLzs on \Imamcm \o-r SUrPORTED ON
. CROSSARMS cwes
(3) Comm Loves . ——— ,
(4) CanLums on MIRSENGERS - PASSING bm't-m'
Pores axD UNATTACEED THERETO ~caao
. ABOVE OR BESIDE BUILDINGS, BRIDGES
AXND OTHER STRUCTURES
. BETWEEN CABLES AND MESSEXGERS.. 2
G. BETWEEN MESSENGERS
87.5 Fastenings _._.. -
87.6 Sectionalizing of Messengers o P, 22
87.7 Covering or Guarding
A, VERTICAL AND LATERAL CABLES
B. LONXGITUDINAL AERIAL CABLES
MESSENGERS ...
C. CROSSING TROLLEY LINES

88. MISCELLANEOUS EQUIPMENT
881 Cable Terminals or BOXes mevmceanmnerenen ———

89, PRIVATE COMMUNICATION CIRCUITS
59.1 Defimition

A, PRIVATE  COMMUNICATION CIRCUITS
AND SUPPLY CIRCUITS ON THE
SAME CROSSARMS. 231

(1) Streery Covprerors or 7500.20,000 Vours,
Saymz OwNErsmP 231

(2) Sovrrry CoxvucTors or 7T50-7500 Voums,
Savr OwWNTRSHDN. : 232

{3) Svurrry CoxdrerTors or 0-750 Vours, SaMy
OwNERSHIY

(4) Sverry Coxvrerors or 0-750 Vours, Drv-
¥ERENT QWNERSTIF




196 Section Contents

Ryne Pacz
892 Construction and Operation—Continued. -
(3) Cuaxcu v Locarion Wrrm Rmpxc-r O
SvreLy CONDTCTORS. ‘ 233
B. PRIVATE COMMUNICATION CIRCUITS
AND SUPPLY CIRCUITS ON THE
SAME POLE 233
893 Telephone Instruments on Poles or szctuxos--.
89.4 Cables and Massengers . ———




Ruts
198 Requiremenls for Communication Lincs 815
81.5 Dimensions and & ttmgs (see Rules 49.1.B and 49.1-C)

81.6 8tepping . _
The lowest step on any utcpped polc aha.ll bé not 1éxs than
7 feet 6 inches from the ground line where supply con-
ductorx are supported on the same pole with communi.
cation conductors. On polex supporting commumication
conductors only, the lowest metal step may be placed
not less than 6 feet 6 inches above the ground.and one
wood step may be placed 3 £eet 6. mchcs above. the

ground, S . ]

82, CROSSARMS

82.1 .'Deﬁmtxon (sec Rule 20. 9y

82.2 Maintenance and Impecnon (see B.ules 31l and 31.2)
82.3 Material and Strength (see Rule 492).. ... .o ono .
824 Hardware T e .
A. PROTECTION AGA.L ’°~'1‘ CORRO\IO\' (hee Rule 49 ‘-‘~)
B. METAL BACK BRACES -
Metal back braces shall be conudered ag one.of the arms
of double arm construction. .
83. PINS, DEAD ENDS AND CONDUCTOR FAS’IENINGS
83.1 Maintenance and Inspection: (see.-Rules 31.1 and-31.2)
2 Material and Strength (soe rule 49.3)
833 Pin and Dead-BEnd Spacing (see Table 1, Case 8 and
Table 2, Case 15)
84, CONDUCTORS .
84.1 Deflnition (see Rule 20.8)
84.2 Maintenance and Impccnon (sce Rules 311 a.nd 31.2)
843 Material and Strength (sce Rule 49.4)

84.4 Clearances
Allox)'ablc variations in clearanges due to témpgrnmre,
loading, dead ending, etc., are ziven in Rules 37 a.nd 38.

A. ABOVE GROUND
The minimum vertical clearances shall be those specxﬁed
in Rule 37, Table 1, with the following modifications’s
(1) Across ARID Or MOUNTAINOUS .AREAs: The -clearance
of 15 feet specified in Table 1, Case 4, Column B may

B
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" be redueed to not lexs than 13 feet over arid or moune
tninous wreus which are not under coltivation and over
which there is no likelihood of vehiculay trovel. -

(2) Ix Roray Distrioms : The elearance of Table 1, Case 4,
Column B may be reduced to not less than 13 feet above
wround wlong thoroughfares in rural distriets where no
part of the line overhangs any part of the thoroughfare
which is ordinarily traveled and where it is "unlikely that
vehicles will he reguired to eross under the commum

cation conductors.

(3) AcCrssbrr 10 Pronemrians ONLY: Communication
conductors of not more than 160 volts which transmit
not more than 50 watts und communication ecubles having
crounded metal sheaths may have a clearanee abhove
ground accervible to pedestrians only less than as specis
fied in Table 1, Case 5, Column B (10 feet) but not less
than 8 fest,

(4) FrxNemd RAmWWAY RICIITS-Or-WAY ! I\‘.o;ﬂway sigmal
cables between line poles and signaling deviees, which
are entirely on fenced railway rightswof-way, and which
are exposed to vehicnlar traffie but do not eross thorough-
fares, may have clearances above mround less than as
specified in Table 1, Column B, Case 4 (15 feet) but not
less than 10 feet. Such cables which are entirely on
fenced railway rights-ofsway and which are in areas
accessible to pedestrians only may have clearances above
f-round lesy than as specified In Table 3, Column B, Case

30 fnot) but not less than 7 fect,

B, ABOVE RAILWAYS AND TROLLEY LL\’E\

(1) Waen Transport Frrientr Cans : The clearance speei
fied in Table 1, Case 1, Column B (25 feet) is based upon
the maximom height of standard freight cars, 15 feet 1
inch between top of rail and top of running board, This
clearance .shall in no case be reduced more than 5% 7o
becnuse of temperature and loading .as spacxﬁed in
Rule 43.

(2) OprmatEp nY OvERIEAD TroLLEYS: Tke clearance
speeified in Table 1, Case 2, Column B {26 feet) is based
upon & trolley pole throw of 26 feet, the usual maximum
height of a free trollev pole above the rails or other
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traveled surfaces used by trolley cars or coaches.. "Where
trolley lines have a maximum teolley throw at variance
with 26 feet the specified clearance shall be increased or
may be reduced accordingly except that in no case shall
the-clearance be less than 25 feet. See Rule §7.4-B2 for
the clearance of grounded cables and messengers.

Where railways operated by overhead trolleys transport
freight care, the clearance requirements of Rule 84.4-B1
also apply.

C. BETWEEN CO\'DUCTOI\‘.S

The minimum elearances shall be those specxﬁed in I‘ule 38,
Table 2, (sce also Rule 32.2.D) with the following modi-
ﬁcmom -
(1) OPEN WnE

a) On Related Inne and Buck Arms: The den.rancc of
6 inches specified in Table 2, Case 14, Column € is not
required between conductors on line arm .and related
buck arm where the conductors supported by such
arms o not ¢ross.

b) On Brackets Attached to Cros \arms. Lme conducwrh
supported on brackets or extensions attached to cross-
arms shall be maintained at, or outside of, the outer
pin or dead-end positions on the crossarz with a
radial separation not less than the minimum pin
spacing specified in Table 2, Case 15.(3 inches) from
any other line conductors supportcd by the same
crossarm, except that not more than two conductors
on the same side of pole on any crossarm may be sup-
ported on brackets within the outer pin position and
below conductors normally supported on pins on the

" erossarm provided that all conductors concerned do
not carry more than 160 volts and the power trans-
mitted does not exceed 50 watts and the vertical sep-
aration between conductors 50 supported on brackets
and those attached on ' pins or dead ends on ¢rossarms
not supporting the bracket shall be not lexs than 12
inches, The vertical clearances specified in Table 2,
Cases 1 to 14 shall be provided between the conductor
on the bracket and the eonductor level of any other

- conductors not supported on the crossarm to which
the bracket is attached. ‘
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This rule shall not be held to apply to clearances
between conductors of the xame or sirailar circuits ot
pointx of treansposition. S
¢) dAttached Directly to Poles: On poles which carry

NO CrosNarms, open wive conduetors - which are at-
tached to the sides of poles by means of hooky, Imobs
or brackets may be placed in any position within the
3 feet next below the topmost conductor. on the pole.
The vertical separation between conductor supports
on the same side of pole in this space of 3 fect shall
be ot less then € inches, Below this point (3 feet
below the topmost conductor) eonductors shall be
attachied to one side of pole only, not more than 6
conduetors xhall be so attached, and the vertical
separation between these conductors shall be not less
than 12 inches. o

On poles which corry commUNication CrosRArms only,
oue pair of open wire copductors may be attached to
opposite sides of the pole by means of hooks. lmobs,
or braclkets, at 3 point not less than 2 feet below the
lowest level of conductors gupported on. croxaarms.
Below this point (2 fect below: conductors on Croas
arm) other conductors which are attached to surface
of pole shall be attached to one sideof pole only, not
more than six conductors hall be so attached, and
their vertical separation shall be not less than 12
inches. - : .

Pranch or tap lines and service drops from conductors
_attached to poles may be similarly attached to the

 face or back of a pole, but not both.

(2) Drroex, TRIPLLX, AND Canros: Insulated single con-
ductors (rubber insulated), duplex; triplex, and paired
conduetors are considered as enbles (sec definition, Rule
20.3) and the clearances for sueh conductors are specified

in Rule 8§74

D. FROM POLES AXD CROSSARMS o
Table 1, Case 8, Column B specifies & minimuw clearance of
15 inches from ceuter line of pele which is applicable to
communication conductors including cables and serviee
drops. Modifieations of this basic 13-inch clearance are
speeified in Rule 37 and by the following provisions where
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- conductory are not on poles jointly used for supporting
supply conductors excepting supply service drop ¢learance
attachments (see Rules 54.8-C2 and 54.8-C3).

The clearance of 3 inches specified in Table 1, Case 9, Col-
umn B iy not intended w0 npplv %0 communication con.
ductors.

(1) Coxprorors SurrorTEd oN- CrROssarys: The 10-inch
minimum clearance from center line of pole specified for
commaunication ¢conductors supported On CTOSNAIIIN MLY
be reduced under the following conditions:

For open wire toll and other open wire line conductors
not used for exchange or loeal distribution, a clearance
of not less than 9 inches from center hnc of pole may
be used;

For open wire exchange or local distribution conduc-
tors which were originally installed as toll line con-
duetors,'a clearance of not lesk than 9 inches may be
used provided such exchange conductors do not caxry
more than 160 volts and 50 watts and a clearance of
not less thon 15 inches from center line of pole shall
be obtained when appreciable reconstrucnon of such
lines is undertaken;

For open wire local exchange and local dmmb\mon
conduetors in rural districts, the conductor clearance
from center line of pole may be not less than 9 inches
provided the voltage of such conduetors is not more
than 160 volts, power transmitted does not exceed
50 watts, the clearance of not less than 9 mnchex shall
apply only to conductors sapported on a erossarm in
the pole top position and no conductors are supported
below such crossarms eXxcept suapply service drops
on clearance crossarms. This. provision for: lines in
rural districts is intended to permit.the use of a
related buck arm, in which the climbing space shall
eonform to the requirements of Rule 84.7-B;

Cables or messengers may be attached to opposite sides
of pole and have clearances loss than 15 inches from
center line of pole where placed 2 feet or more below
the level of the lowest communieation conductor«: sup-
ported on Crossarms;
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 Cubler or messenzers muy bave clearances less than 15
inchex from center line of pole where placed between
crossarms or less than 2 feet below the level of the
lowest communication conduetor: supported On Crosss
arms. provided, for climbing space purposes, such
cables are placed on one side of pole ‘only and any
conduetor (supported by a erossarm and on the oppo-
site nide of poley which iy within 36 inches vertienlly
from the level of the cable or messenger i not lesx
thun 24 inches (if an exchange conducetor) or 18 inches
(if a toll conductor) horizomtally from the vertical
planc of such eable or messenger.  (See App. G, Fig.
54%.)

(2) Coxnucrors NoT STPPORTED OX CR.OsSARMw Com-
municution conductors which are not supported on Crosi-
arms may be attached to poles by means. of hooks, kaobs,
or brackets and thus are not required to be any specified
distance from center line of poles provided the clearance
between conductors complies with the.requirements of
Rule 84.4.Cle.  The minimum clearance of .such con.
ductors from the surface of poles shall be auch that suit-

..able insulation is maintained,

(3) CoLiNzA, CONFLICTING Ok Cx.o».n\o Lxxns (bm Ruix
32.3) + Where two communication- lines are colinear or
otherwise in confliet or where a pole of one line is inter-

. set in another line st crossings, the clearances of Rule
32,3 and Table 1, Case 8, Column B my be modlﬁcd
us follows:

In applying any of the provisions of. r.hzs Rulc 84.4-D3
an unobstructed climbing space on each pole- concemed

. shall be maintained with horizontal dxm»manonx of not
less than 20 inches square for conductom ‘carrying
more than 160 volts and 50 watts, and not less than
18 inches in width and 30 inches in depﬂx for cone
ductors carrving lower voltage and power,

a) Where Clearance Arms Are Used: Where clearance’
arms are used, on polcs whieh support “only com-

munication conductors, to support the conduetors of
a colinear or conflictiny communication line the clear-
ance of xach conductors from the center line-of pole
shall be not less than 15 inches for conduetors carry-
inz more than 160 volts and [0 watts and shall be not
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less than 9 inchex for conductors carrving lower
~voltage and power,

b) Where Clearance. Arms Are Not Used: Communi.
cation conductors which in passing gnother com-
munication pole unattached would be less than 15
inches from the center line of pole or less thon 5
inches from the surface of pole shall be attached to
the pole in accordance with the provisions of Rules
84.4-Cle ungd 844-D2,

(4) Coxprerons Passne SurrLy PoLrs axp UNATTACIED
Trwrrro: The center line clearance betwween poles sup-
porting supply conductors and any communnieation cone
duetors which puss such poles unattached shall be not
less than 22% inches (13 times the clearance specified
in Table 1, Case §), except where the yupply pole is
within 10 feet of the pole on which the communication
conduetors are supported. Where poles of the two
lines are less than 10 feet apart, clearances not less than
as specified in Table 1, Case 8, shall be maintained.

{3) CrxTEr LNt CLEARANCE AT ANGLES I LINTS AND AT
TraNseostrioNs: The clearance of 15 inches from center
line of pole specified in Table 1, Case & Column B (and
the reduced clearance of § inchex permitted by Rules
£4.4.D1 and 54.4-D3a) wmay be reduced at angles in lines
and at teansposition supports: provided that at angles in
lines the reduetions of the 20 inch and 18 inch widths
of «limbing spaces shall not exceed the reduetion speci-
fied in Rule 84.7-Al, and further provided that the 30
and 18 inch widths of climbingy space shall not be
reduced at transposition supports (see App. G, Fig, 34),

E. ABOVE OR BESIDE BUILDINGS, BRIDGES AND
QTHER SIMILAR STRUCTURES
Conduetors (including cables) shall be so arranged as to
hamper and e¢ndanger firemen and workmen as little as
possible in the performance of their duties, The basic
clearances of conductors from builldings are specified in
Table 1, Cases 6 and 7. The requirements of Table 1,
Cese 7, also apply at fire escapes, exits, windows, ete,, at
which human contact may be expected.

Communication cables are not required to be any specified
distance from the sides of buildings, bat they shall be
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installed so that they do not 'inberfcre‘wir,h-lt.he'fffeé'fme
of fire escapes, exits, ote.

The wvertical clearance of commumcamon conducbon.
(including cables) above buildings as specified in Table
1, Case 6, may be reduced to not less than, 2 feet under
the following conditions:

Over roofs of 3 piteh (37 degrees from the honzonmh
or greater,

Over roofs where the conduetor does not ovorhxm"' the
building by more than 6 feet,

See Rule 64.8-C4 for service drop clearance roqum:mcms.

F, UNDER OR THROUGH BRIDGES, VIADUCTS OR
SIMILAR STRUCTURES |
Open wire communication conductors which eross under or
~ through bridges, viaduets, or similar structures shall be
maintained at clearances above ground and walkways as
specified in Table 1, Cases 1 to 6; at a radial clearance
from unprotected conduetors of other c.lm;xﬁcamons of
not less than as specified in Table 2, Case 3; at clcamnceh
from walls and the underside of quch structures ax speci-
fied in Table 1, Case 7 except where it is not practicable to
obtain the 3-foot clearance therein specified this clearance
may be reduced $o not less than 6 inches where the volt-
age does not exceed 160 volts; or where supported on the
walls or underside of such struetures, at clearances as
specified in Table 1, Cnsc 9 with -mpporta at lenst every
50 feet. ‘

In lieu of the above requirements, conductors which cross
under or throuzh bridges, viaduets, or similar structures
shall be enclosed in metal sheaths, ran in metal conduits,
or be placed in ring construction on’ 4 messenger,

G. FROM GUYS AND )EESSBXGERS"(see Table 2, Cases
18 and 19, Column C; also Rules 86.4-C and 8§7.4).

84.50 Sags

The minimum conductor sazs shall be such that under the
specified loading conditions, the safety fastor specified in
Table 4, Rule 44 shall be met, See Table 25 in: Appen-
dix C for suggested minimum sags..
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84.6 Vertical and Latersl Condnctors
A, QPEN WIRE

O)'wn wire condnetors from one level to another Xevcl ona
pole or structnre shall not paxs within the dxmbmr: space
{neo Rule 84 ), and shall not pn.ss bctween oon

Wi of

any other cirenit exeept he
positiens, WQQ& ]')0 e-pin eonductor

B. GROUND WIRES

Ground wires, other than hhhmm,,, promnon wiren npot
attached. 1o equipment or groand wiren on grounded
structures, whall be covered by metal pipe or suitable
covering ' of wood Qr metal for 4 distance sbove ground
\uﬁ%uem W0 pmtcct acainst mec?mmcu? mguz’v but in no
case shall such distance be Tess than 7 feot, Such cover.
ing may be omitted providing the ground wire in thix
T-foot section Lax a mechunieal stremgth at least equal
to the strength of \o 6 AWG medmm-hard-uuwn
cupper. _ _

Portions of ground wires which are on the surface of Wood
polex and within 6 feet vertically of unprotected supply
“conduetors supported on the same pole, shall be covered
with g m:mb le protective covering (see Rule 22.2).

C. LATERAL CONDUCTORS

Lateral runs of saitably insulated communication conduc-
tors on poles which support supply conductors may eross
the pole or run laterally from the pole at a ¢learance less
than the 10 inches from center line specified in Table 1,
Case 8, provided those portions of suclr runs less than 15
inches from center-line of pole and located less than '€ feet
below the level of wmprotected supply conductors are
supported by and underneath the bottom surface of cross. .
arm or guard arm, or are supported on the side of such .
erossarm or guard arm not less than 2 mches be’ow the
top surface thereof, RV

D. VERTICAL RUNS

- Vertical runs of communication wires or cablcs supported
on the surface of wood poles or structures, shall be cov-
ered by R snitable protective covering -(see Bule 22.2
where within a vertical distance of 3 feet above or 6 feet
below unprotected supply conductors supported on the
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same pole or strueture. Vertical runs-of-communication
wires or cablex on the xurface of a wood pole:shall be
coversd by a suitable protective covering where within
a4 6-foot radius of any other pole supporting sapply con-
ductors exeept that those portions of sueh runs which are
more than 3 feet above or 6 feet below the level of unpro-
tected supply conductors need not be covered. . Cable and
drop wire runs to or from terminal boxes are excepted -
from these requirements for covermz. under the followmﬂ'
conditions:

Where guard arms are m\tancd above mew'nfvem or
longitudinal cables which are less tha;z 6 feet below but
not less than 4 feet below unprotected supply condue-
tors of 0-750 volts, or where cables are supported on
crossarms at not less than 15 inches from center line
of pole, in which ecases any portion of metal sheathed
cable runs on the surface of pole below the guard arm
and in the same quadrant as the longitudinal cable
(see App. G, Fiz. 86), or below and on the same side
of the pole with a crossarm which™ support‘xva “Jongi-
tudinal cable, need not be covered.. . . .

Runs of bridled conductors, attached to- mrfa.cc of pole,
need not be covered provided such runs are below the
zuard arm and in the same quadrant as.the longitudinal
cable, or where such runs are below and-on the same
side of pole with a cable arm and are not.in the ¢limb-
ing space, or are connected to service drops which are
placed in accordance with the: provisions of Rule
84.6-B2b,

Where bridled runs are not reqm.red e be eovered bv these
rules, they shall be supported by bridle hooks or rings
spaced at intervals of not more than 24 inches,

Vertieal runs shall be treated as risers .(see Rule §4.6-B)
where within a distance of 8 feet from the ground line,

E. RISERS
Vertical risers of wires or eables shall he' ClluaSEd in

grounded 1ron or steel pipe, or protected by other cuit.
able grounded metal covering of cqual wtremgth, from

. the ground line to a level not less tha.n fcet above the
ground lne, | :
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Jertical rivers shall be covered by suitable protective cov-
ering where within a vertical ‘distance of 3 feet above or
6 foet below the level of unproteeted supply conductors
supported on the same wood pole or structure. _
Vertical risers where within both a 6-foot radius of another
pole supporting supply conductors and within a vertical
distance of 3 feet above or 6 feet below the level of any
unprotected supply conduetor shall he covered.

F. PROTECTIVE COVERING
Protective covering shall be attached to poleq, CroSSarms,
and structures by means of corrosion-resistant metal
straps or staples which are adequntc to muintain such
covering in a fixed position, .

Where such covering consists of hardwood mouldmﬂ' the

~ distance between straps or staples shall not exceed 3 feet,
Where such covering consists of a wood trough, due care
shall be exercised to avoid the possibility of nmls pro-
truding through any inner surfuce ‘

84.7 Climbing Space

Climbing space shall be provided on one side or quadmnt
of all poles or strnctures supporting communication con-
ductors excepting at the level 'of the ‘one'pair of condue-
tors attached to the pole below the Iowest: crossarm (Rules §
84.4-Cle, 84.4-D1 and 87.4-C3) and the top 3 feet of poles
carrying communieation conductors’ omly ‘which are
sttached directly to polein accordance with- the provisions
of Rule 84.4-Cle,

The climbing space shall be maintained in' the same posi-
tion on the pole for o minimum vertical distance of 4 feot
sbove and below cach conductor level throuwgh which it
passes, excepting that where a cable is attached to 2
croxsarm Or 2 pole with the cable lexs than § or '157inches
from the center line of the pole supporting’conductors
on line arms (no buck arm construction:-involved) in
sccordance with the provisions of Rules. §4.4-D1 or

7.4C3, the 4 foot vertical distance may be reduced to
not less than 3 feet.

The position of the climbing space shall not bc shifted
more than 90 degrees around the pole within. a vertical
distance of less than 8 feet,

b
//
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The climbiny space shall be kept free: from .obstructions
exeepting those obstructions permitted by Rule 84.7-E.

A, WHERE LINE ARMS ONLY 'AI‘E INVOLVED (see
App. G, Fig. 34) '
The climbing space through the lc\ ols of conductor\ sup-
ported on line arms. only should be so'located that the
center line of pole is approximately midway:on the side of
the climbing space parallel to the crossarms. - The bori-
zontal dimensxions of such climbing. spaces, with. widths
measured perpendicularly to' the conductors, and with
" depths measured from center line of pole and parallel to
the conductors. shall be not less. than those specified in

Rudes $4.7-A1 and 84.7-A2, except at angles in lines in

which cuses the widths of 18 and 30 inchex may be reduced

to not less than 164 and 274 inches respectively provided
the horizontal separation of pole pin conductors measured

parallel to the crossarm shall be not less thaw 18 and 30

inches respectively, : .

(1) Ox Pours Wmcu Strrory Comwvm*nov Coxn-
DPUCTORY. ONLY: The climbing space for toll, trunk and

. other conductors not used for local distribution shall he
not less than 18 inches in width and not. less than 30
‘inches in depth. ,

The climbing space for exchange or local dmtnbut:on
conductors shall be not less than 30 mches in depth and

. not less than 30 inches in width, except that for con.
Jduetors of 160 volts or less, which are-used for exchange
or local distribution service hut which were. originally
used and placed as toll conductors. of like voltage, the
climbing space shall be not less than 18 inches wide,

In rural districts, the climbing space for exchange or local
distribution circuits of 160 volts or less - which are sup-
ported on crossarms at the top posxmomx of poles which
support no other crossarms shall be not less than 18
inches wide and not less than 30 mc:nes deep

(2) Ox Pouts Jomwtny Usep Wrem SverLy Cox'ncc'mns
. The climbing space through the levels-of communication

conductors on line arms on poles jointly used with supply
conductors, shall be not less than 30 inches in width and
not less than 30 inches in deptk, except that climbing
spaces of the dimensions specified in Rule 84.7-Al may

14—T78
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be used where the only supply conduetors supported by
the pole are on service drop clearance attachments ax
permitted by Rules 54.58.C2 and-54.8-C3.. - .

B. WHERE BUCK ARMS ARE INVOLVED )

The horizontal dimensions of the climbing space shall be

fixed according to the following crossarm combinations of

line arms and related buck arms., For this purpose a

metal back hrace shall be considered as one of the ayms of

double arm construction and where uxed the requirements
for double arm construction shall be met.

(1) Dorme Lvy Arx axp Dovmry Buck Arm: Where
the combination is double ine arm and double buck arm
the climbing space sball be not less than 26% inchex
square measured Lorizontally from the center line of
pole {see App. G, Fig. 37). : :

(2) DoteiE Buck ARM AND SINGLE LINE AR, ok VICE
VERsA: Where the combination ix double buek arm and
single line arm, or vice versa, and the climbing space is
left open on the opposite side of pole from the single -
arm, the elimbing space (measured horizontally from
center line of pole) shall be not less than 20 inches per-
‘pendicular to the xingle arm, and not less than 264 inches
perpendicnlar to the double arms (see App. G, Fig, 36).

(3) Srvere Lnve Anw AND Svare Buex-Ary: Where the
combination is single line arm and single huck arm and
the climbing space is left open on the sides of pole oppo-
site the crossarms, the climbing space shall be not less
than 20 inches square measurad homzonmuv from center
line of pole (see App. G, Fig, 35).

(4) ArTERNATIVE: Where a combination of a single line
arm and a single buek arm or a double line arm and
single buck arm (or viee versa) is involved and it is
impracticable to locate the climbing space on the side of
the pole opposite the single arm or arms, it may be
located in another quadrant provided that any arm
within such ¢limbing space ix treated as'one of the arms
of a double arm installation and that where a change of
quadrant is involved the provisions of 'Rule 84.7 are
observed, R '
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C. THROUGH CONDUCTORS NOT ON CROSSARMS
Where communication conduetors are not supported on
erossarmy, an unobstructed climbing space not less than
30 inches square (measured from center line of pole) xhall
- be maintained through all conductor levels of xuch con-
ductors except those levels of similarly supported con-
duetors within 3 feet of the topmost. conductor on,the pole
{see App. G, Fig. 35). ’

D. THROUGII \ERVICE DROP\ \OT 0\ CROS\-
Where hooks, knobs. or brucket.\ are used for the xupport of
service drops and other conductors are supported at a
higher level on the pole, an unobstructed climbing space
30 inches square shall be maintained through such attach-
ments, and for not less than 4 feet above and, ‘below such
mtnchmenm, wsing any one of the seTvice drops a5 one
side of the climbing space and having one other ude per-
pendicular to it and. tangent to the surfa.ce of the pole
(see App. G, Fig. 39).
For clearance of service drop atmchmcntn above or below
supply conductor-; see Rule 84.8-D1. .

.XLLOWABLE CLI\IIBIZ\G SPACE OBSTRDCTIO\T
V emcal conductors, when in a suitable protective covering
attached directly to the surface of the pole, terminal boxes
or similar equipment which do- not extend, more than 3
inchex from the surface of the pole, and. guys, will not be
‘held to obatruct the climbing. \pace provzded not more
than one guy and one other of the above na.med obstruc.
tions. are installed in any 4-foot vertical secnon of climb-
ing space,

,Cromrm.s and their, \upportm" membera are allowed in
climbing spaces provided that, where buck armx are
involved, any arms within elimbing spaces ave treated as
double arms, .

A mgrd arm. a louf*xrudma.l run of messcnger cable or

insulated wire will not be held to obstruet the ehmbm‘.!‘

‘wpace where they are placed in the chmbmg apace because
‘the presence ofa building wall or similax obatacle will not

' pormit the cable to be placed on the side of pole opposite
the climbing space. Tole teps shall be uqxt.ablv placed
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for the purpose of facilitating climbing past the level of
terminal box, cable, drop wires and guard arm. .
Unnecessary impairment of the climbing space is not per.
mitted by the applieation of this Rule $4.7-E..
- F, COLINEAR, CONFLICTING OR CRObSING LINES
- (see Rule 84.4.D3 )
© 84.8 Service Drops
A. MATERIAL AND SIZE _
- Communieation serviee dropx shall be of material and size
as specified in Table 8 and Rule 49.4-C7b with a covering

at- least eqmvalent to qtandard double-brxud wen.ther-
proofing,

B. ATTACHED TO SURFACE OF POLE
(1) Srrvice' Dnom Frox OreN Wme Li¥es: Where open
wire commumcamon line conductors are wupportcd on
CTOSSArDmY, serviee drop ntmchmenth (by. meam of hookx,
" knobs or brackets) on the surface’ of pole shall be not
less than 6 feet below or ¢ feet abow.- the level of the .
nearest unprotected supply conductor rmppomd on the

same pole,
(2) Szrvicr Drors Frox CABLED Lxmr:s

¢) Cable Supported om Crossarm: Service drops
attached to crossarms supporting cables shall be not
less than 15 inches from: center' line “of ‘pole a8
required by Table 1, Case 8, Column'B. - '

'3) Cable Without Guard Arm, Supportcd on Surface of
Pole: Where the cable ix hupported on the surface of
pole with messenger and cable 6 feet or more below
the level of the nearest unprotected mpply conductor,
service drops may be attached to oppoqxte sides of
poles but not more than two sides’ (there being four °
sides). Such service drop att,z\chmcnt,s shall be not
less than 6 feet below the level of any qupblv conduc-
tor of more than 750 volts and shall be not less than
5 feet vertieally below the lev el of any unprotected
supply conductor of 0-750 volts. Where drive hooks
are used, they shall occupy ‘pole surface areas not
more than § inches in vertical extent a.nd 1 inch in
width, and not more than four ‘uoolm shall be placed
in each of thesc areas,
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('3) ABOVE GROUND.IN AREAS \ccmssmm: O Pmnsmm\'s
- ONLY: - O
¢) Industrial and - Commercial Pram sgess Qver areas
accessible to pedestriane only, serviee drops shall
“have a vertieal clearance of not lesx than 12 feet,
b) Revidential Premises: Over areas accessible to
" pedestrians only, service drops shall ‘be maintained
at a vertical clearance of not less than 10 feet. If
the building served does not permit an attachment

" which will provide thix 10-foot clearance without the
installation of a structure on the building, the clear-

. ance shall be as great as possible but-in no case less
than & feet 6 inches.

c) Above Graund on Fenced Ra{z'wau .Rzghts-of Way-
Service drops to railway sizmal devices shall be main-
tained at clearances as specified in Rule S4.4-Ad,
Service drops which are entirely on fenced railway

rights-of-way in areas accessible to pedestrmmt only
may have clearances above ground less’ than ‘as speci-
fied in Table'1, Column B, Ca.se (10 feet) but not
‘lew than 7 foet.

, (4) Fnon BUILDINGS. AND STRUCTCRES ¢ bervice drops ghall
..be so arranged as to hamper and endanger, firemen and
., workmen as little ax po«ible in the. perfomunce of their
. duties,
Service drops are not. requxred to clear bmldmzs any
speeified horizontal distance but shall be no.installed that
. they do not interfere with the free use of fire escapes,
~ exits, windows, doon and othcr pomtv. at “luch ingress
" or egress might be expected, e
“Service drops of less than 160 volts and 50 watm are not
' required to clear the roofs of buildingy on the premises
served any speeified vertical distance, ' The vertical clear-
anece above buildings on premises other than' the one
being served shall be not less than § feet, except that a
reduetion to not lexs than'2 feet is permitted: for service
‘drops of less than 160 volts 'md oO watts under the
© following conditions:
Over roofn of & pitek (37 de"ree-t from the hormontal)
or greater;’
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Over roofs where the conductor does not overhnng the
. building by more than 6 fect.

Service drops of other comamunication lines (grentcx.- than
160 volts and 50 watts) shall have vertical clearances
above buildings as specified for supply wmcc drops in
Table 10 (Rule 54.8-B4b).

D. CLEARANCES BETWEEN CO\’DDCTORQ
The clearances of communication service drop conductorq
from other conductors sball be not lexs than the miniranm
clearances specified in Rule 38, Table 2, Colizm'n 'C, with
the followmf: modzﬁcatmm

(1) ABovE or Brzow Sveery Live Co\'ncc'rons (Sec Rule
32.2.F.) N

a) Crossings in Spans: Service drops whxch croxs. below
supply line conductors of 0.750 volty, or abovc supply
line cables where treated as in Rule 57.8, may have

a vertical clearance loxs than as specified in Table 2
Case 4, Column C (48 inches), from such. supph,'
conduetors, but not less than 24 mchcs provxded the
crossing is 6 feet or more from any pole which sup-
ports any conductor involved in the crossing but’
which does mot support both conducvors mvolved in
the crossing.

b) Supported on the Same Pole: chxco drops which
are supported on a pole which also supports supply
conductors and which are not on a pole-top clearance
attachment may have a vertical cle&mncc less than as
specified in Table 2, Case 9, Column. C. (48 inchex),
above or below supply line eonductors provzdcd not
less than the clearance shown in Tablc lo are maine
tained :

TABLE 15" o
Minimum Radial Clearance Batween Communication
Service Drop- and’ Line Conduators

Minimum radial claarancs (incives)

From petice and
Radial distance of ¢rassing fire alarm FM soply live
fram supporting pota (feet) ) lin S cond )

5orlexs 6 12
10 orlexs, butmorethan 53 . 9. . 18
15 or lexs, but more than 10 57 0 24
20 or'les's, but more than 13 = 21° 24
More than 20 24 A
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clearance msy be further reduced. but shall be nol less
than 12 inches.

(3) Amove Trorniy CONTACT Co*mvcrom Qcmce d:ops
mny cross above trolley contact conductors, including
messenger in catenary construction, at a vertieal distance
of not lexs than 4 feet, provided they clear the top of

rails a'vertienl distance of 26 feet where the railway

crossed transports standard freight cars or 23 feet whern
the railway does not transport fx:ewht cars. See also
Rule 322.F,

E. CLEARA..\'CE FROM OTHER POLES
Serviee drops shall clear the center line of any pole by
which they. are not supporied by not less than 22% inches,
except where such pole is less than 10 feet from. the pole
which supports the service drops. . “Where these two poles
are less than 10 feet apart this clearance may be less than
22% inches but shall be not less than 15 inches

85, CONDUCTOR INSULATORS

851 Material

Insulators used on linex shall be porce]mn, gln&a, or other
equally suitable material,

852 Strength (sce Bule 49.5)
8. GUYS AND ANCEORS

86.1 Definition (see Rule 21.3)

8.2 Use

Where modxamcal Ioade-. 1mpoacd on POleb, towers.or struce
.tures arc greater than can be supported with the safety
factors as specified in Rule 44, additional strength shall
be provided by the use of guys or other, suitable con-
struction. :

Where guys arve wied with poles or \Lm.da.r strucrureQ
sapable of considerable deflection before failure, the rays
shall be able to support the entire strexs, the pole below
the point of guy attachment acting merely as a-xtrut.

Guys shall be attached o structures as nearly as prac
‘ticable at the center of load, They shall be maintained
taut and of such strength as to meet the m.fetv factorq of
Rule 44,




CORRECTION

CORRECTION

THIS DOCUMENT
HAS BEEN REPHOTOGRAPHED

TO ASSURE LEGIBILITY




RuLa
84.8-C4+ Bequirements for Communication Innes 215

Over roofs where the conductor does not overhang the
building by more than € feet.

Service drops of other communication. lines (greater than
160 volts and 50 watts) shall bave vertical clearances
above buildings ax specified for supply service drops in
Table 10 (Rule 54.%-B4b).

D. CLEARANCES BETWEEN CONDUCTORS
The clearances of communication service drop conductors
¢rom other conductors xhall be not less than the misimum
clearances specified in Rule 38, Table 2, Column C, with

the following modifications:

(1) Anovr o Brrow ScrrLy Lo Conprerors: (See Rule
32.2.F.) . :

a) Crossings in Spans: Service drops which cross below
supply line conductors of 0-750 volts, or above supply
line cubles where treated as in Rule 57.8, may have
a vertieal clearance lens than ax specified in Table 2,
Case 4, Column C (48 inches), from such supply
conduetors, but not less than 24 inches; provided the
crossing is 6 feet or more from any pole which sup-
ports any conductor involved in’the crossing but’
which does not suppert both conductors involved in
the crossing, ‘ L

b) Supparted on the Seme Pole: Serviee drops which
are supported oo a pole which also supports supply
conductors and which are not on a pole-top clearance
attachment may have a vertical clearance less than as
specified in Table 2, Case 9, Column C (48 inches),
above or below supply line conductors provided not
Tess than the clearance shows in Table 15 are main-
tained: '

TABLE 15 .
Minimum Radin!\ Claarance Betwoon Cammﬁni«tion
Sarvice Drops and Line Conductors:

Minimum radial claarance Cinches)
, From paliceand ' -
Ratial gistance of crossing fre alarm From wpply line
from wpporting pole (feeld lime conductars . conduttors
5orless 612
10 or less, but more than -5 9 . .. 18
15 or less, but more than 10 . 24
20 or less, but more than 15 21 R
More than 20 2 24
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clearance may be further reduced but shall bernot less
than 12 inches, .

(3) Anovi TroupLuy CONTACT Covm:c'roxm Scmcc droPu
may cross above trolley contact conductors, imeluding
messenger in catenary construction, at a vertieal distance
of not lexs than 4 feet, provided thew clca.r the ‘top of
rails o vertical distance of 26 feet where the railway
croxsed transports standard freight cars or 23 feet where
the railway does not transport frewht cars. Sce also
Rule 32.2.F,

E. CLEARANCE FROM OTHER POLES ,
Service drops shall clear the center line of any pole by
which they are not supported by not less than 221 inches,
except where such pole is less than 10 feet £from. the pole
which supports the service drops. Where these two poles
are less than 10 feet apart this clearance may be less than
22% inches but shall be not less than 13 inches,. |

85. CONDUCTOR INSULATORS

85.1 Material

Insulators used on lines shall be porcclu.m, gla.%, or other
equally suitable material,

85.2 Strength (see Rule 48.5)
86, GUYS AND ANCHORS
86.1 Definition (see Rule 21.3)°

- 86.2 Use

Where mechamcal loads xmpo»ed on polen. toWers.or strue-
tures arc greater than can be supported with the safety
factors as specified in Rule 44, additional strength shall
be provided by the use of guys or.other. smmble con-
struction.,

Where guys are used with poles or mmlzu' structures
capable of considerable deflection before failure, the guys
shall be able to support the entire wtress, the pole below
the point of guy attachment acting merely as a-strut.

Guys shall be attached to structures as nearly as prace
“ticable at the center of Joad, They shall be maintained
taut and of such strength as to meet the safety factors of
Rule 44. o
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86.3 Material and Strength (see Rule 49: 6)
86.4 Clearances

The basic minimum clca:zm.ces of guys above the ground
and from other wires or cables are specified in Tables 1
~and 2, Modifications of these basic clearances are speci-
fied in Rules 37 and 38 and by the following provisions:

A, ABOVE GROUND

(1) Across ox Aroxg Pusric THOROTGIrARES : Guys over
or across public thoroughfares in urban’ dmnctx shall
have a clearance of mot less than 18 feet above ~round
(Table 1, Case 3. Column A) except that a clearance of
not less than 16 feet is permitted for the portions of Fuys
over that part of the public thoroughfare which is an
entrance to or exit from mdwm'ml or commercxs.l prem-
ises; and not less than 14 feet in cases where an entrance
to or exit from private residential premises is involved,

Overhead guys along public: thoroughfares- may-have:
clearances, above ground which is not normally acces-
sible to vehicles, lexs than as specified in Table 1 Column
A, Cases 3 and 4 (18 feet and 15 feet respectively) but
sections of such zuys between insulators shall have a
clearance of not less than 8 feet above the ground, and
seetions of guys between insulators and poles shall have
o clearance of not less than'7 “feet ‘above ground, and’
such guys without msulntom s}mll be not less tha.n @ feet
above ground.

(") QOvEr PRIVATE PROPERTY : Those pomom of cuys’ over
private roadways or areas normally accessible to vehicles
may have a-clearance above ground Tess than 18 feet
(Table 1, Caxe 3, Column A} but not less than 16 feet in
roral distriets  and not less than 14 fcet’ n’ urban
districts.

P. ABOVERAILWAYS AND TROLLEY LINES

(1) Wmicr TravsprorT - Frueomr Cans: The clearance
specified in Table 1, Case 1, Column A (20 {eet). iy based
upon the maximum height of standard freight -cars, 15
feet 1 inch from top of rail to top of running board.
This clearance xhall in no case be reduced more than 5%
because of temperature, wind or mechanical loading,
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(2) Orzratep BY,OvEREEAD TROLLEY.: The. clearance of
- 26 feet xpecified .in Table 1, Case 2 Column A is based
. upon a trolley :pole throw of 26 £eet .Guys and span
© wires may have clearances of less.than the trolley throw

- distance (26 feet) above the. running.surfaces, top of
. rail.or surface of street, used by, trolley .cars or coaches
.provided the guys and span wires are not.less than 4
feet above the trolley contact conductors and are encased

in wood boxing or moulding #-inch or more in thickness

for distances of at least 2 feet hom:aonta.ll_v from the
vertical plane throuﬂh cnch trollev contact conductor

C FRO\I CO\'DUC'I‘ORS _ B
(1) Crossrvg v Spans: Vertical. clearances at points of
* erossing notless than as specified in Table 2, Case 1, and
" radial clearances not less than ‘as specified in. Table 2
Caxe 18, shall be maintained between guys or span wires
and. conductors supported on other poles.:
' (2) Ox Courvrar Livms: The radial clearances- between
“guys on a line and conductors on a colinear'line shall be
not less than ax specified in Table 2, Caxe 18, Vertical
clearances not less than as speciﬁed: in Table' 2, Case 1,
shall also be maintained at points of crossing between
quys on a line and- conductors supportcd on or.her poles
of a colinear line.

(3) Pmm ‘0N Saxr Porus: " The ra.dml ‘clearanees
between zuys and ‘communication’ conducbor-z which are
approxlmatelv pamllel and supported by the same poles
may be lesy than as specified in Tablc 2, Casc 18, but
qhnllbenot lexsthan3mches. ' S

(4) PMQ\I.\G oN \Am: Poz..!:x The radml cluu'ances
between guys zmd conductors supportﬁd by or attached
to the same. poles or crossarms shall be not leqs than as
specified i Table 2, Case 19.. .

a) Queriead- Guya Qverhead mys o£ c.ommumca.tmn
lines passing through the level of supply conductors
shall do so only between pole pin, pommons or outside
of the outer pin position of such conducmn on the
CrOSSarm,

b) Anchor Guys:. Anchor zuys. whzch pwcs aupply con-
ductors shall clear such conduetors by, not. less than
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- the clearances shown in ‘Table2; Case 19, Anchor

- gays which pass through the level of supply conduc- °
tors 'at: positions other than'between pole pin posi-
tions or outside of the outer pin positions,” shall be

“sectionalized by means of an’insulator placed below
the supplv conduetors ‘in-accordance with the Pro-

' visions ‘of Rule 86.7-B; and. in ‘addition thereto an
insulator shall be placed not lcss than 2 fcc-t above
the xupply conductor Ievel.” '

D. FROM SPAN WIRES OR, (OTHER_GUYS,' -

(1) Crossivg o Spans: At points of crossing, vertical
clearances not less than 18 inches as specified in Table 2,
Case 1, Column A, and radial clearances of not less than
12 inches, shall be maintained bhetween guys or span
wires .and. other guys or span . wires. which .are not

a.ttaehed 0 1he Yame pg

(2) PAssx\a AND ATTACHED TO SAMT Pom Where a guy
of & communication ayatem and a guy of & xupply system
pass each other and are attanhed.to the same pole, a sep- *
aration of not less than 3 inches shall be maintained
between such guys. No separation is required between
such guys of communication systexss,. prov:ded neither is
an exposed yuy (see Rule 21.3-C)..

(3) APPROXIMATELY PARALLEL AND' A.-m.cm 0 SAME
PoLes: Where two or more overhead guys are approxi-
mately parallel and attached to the same poles, cither or

‘both of which poles support. supply conductors, sach
ouys shall have a vertical separamon of at least one foot
between the points of attachment on the ,pole, or poles,
which support. sapply conductors In cases where this
1-foot xmmmum separation” 3% not practicable other
means may be emploved %o insure the effectiveness of
guy insulators, but in no case shall'the’ distance between
any guy wire and the sarface of the insulator in any
other guy be less than 3 inches.” ‘This rule shall not pro-

“hibit the contact of such guys to the same shim and shall
not apply to wuys acting in ‘different directions, nor to
gays in which insulators are not’ rcqmred bv any pro-
vision of Rule 86.6.

Yhere two or more anchor guys are: atmched to the same -
- pole carrying supply conduetors and the same grounded




RuLa
86.4-D3 Requirements for Communication. Lines 221

anchorage, either directly.or through. the medinm of a
stub, they shall be separated at the pole by a vertical
distanee of at least one £oot, provzdcd any guy wire shall
be not less than 3 inches from the’ aurfa.cc of the insula-
tor in any other suy. In heu of securing this 3-inch
minimum separation by means’ of the I-foot minimum
separation of guy attachment.s at the’ pole it shall be
afforded by separation of the f-rounded xmchom"es or
by other practicable means which’ shall msure the mini.
mum clearance of 3 inches. The provisions of this rule
do not ‘apply to-zuys whieh aet in different directions
from the pole or to guys attached -to grounded metal
structures or to guys which do-not require insulators.
The provisions of thix rule requiring separation of guys
shall not be held to apply to zuys attached to. poles sup-
porting only. communication conductors, -

E. FROM POLES
~Where guys pessing poles supporting. supply - conductors
are less than 15 inchex from surface of pole and less than 8
feet below supply conductors of less than 20,000 volts
" supported on such pole, the guys shall be sectionalized, in
addition to the normal sectionalization vqum-ed by Rule
56.6, by meam. of insulators in accordance ‘with Rule
56.6-B2 ax thou~h attached to. the pole or utrucmre

F. ABOVE. BUILDINGS a

The minimum vertical clearance of S feet spcelﬁcd for guys
. above buildings (Table 1, .Case.6,.Column. A) may be
- reduced over roofs of & pitch (37 degrees. from, the hori-
_ zontal) or greater to a clearance of not Jess than 2 feet,

86.5 Fastenmgs

Guv wires shall be protected by the u.se of ﬂ-uy ‘thimbles
or their equivalent where ntt.n.chod to anchor rods or
through bolts.

Cedar and. othcr soft-wood poleﬁ, around wlnch any suy
haviny an ultimate strength of 5000 pounds or more i3
wrapped, shall be protected by smmble auy shims. Hooks,
lag screws or other equivalent means shall bc nsed where
necessary o prevent the guy from_sl;pp_m,,@long the pole.
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86 6 Soctmnalmn.g and’ Groundmg Requmentx

The ~enera1 requxremenn\ ”ovornmg the wcmonahmn., of
guys by means of insulators are based upon the exposure
or. prommtv of the zuys to supply conductom.. For
definitions of zuys exposed and guys in’ proximity to
supply conductom see Rules 21,3.C a.nd D respectively

 (nee also .App "G, Pigs. 44 and 45). The Sollowing

- reqmrement\ shall apph' to the treatment and section-
ahzmﬂ- of ~uv~,.

A WHERII NOoT E\POSED 'I‘O SUPPLY CO\7
DUCTORS' ‘
 Guys attached to or passing poles or structures supportm"'
only communication conductors need not be sectionalized
" or grounded provided such guys are not exposed 10 Kup-
pl,v conductors of 250.20,000- volts and are mot'in prox-
imity to supply conductors of 0-20,000 volts., . -

B. SECTIONALIZED BECAUSE OF EXPOSURE OR
PROXIMITY TO SUPPLY CONDUCTORS .

(1) OVERIIEAD GTYs EXPOSmD 10 SUPPLY Covnvmus oF
250-20,000 Vorms: Unerounded overhead guys which are

© exposed to supply conduetors of "'50-"0000 volts, and
which are not in pro\:zmztv o supply conductom of
0-20,000 volts shall be sectionalized by means of insula-
tors located as specified in Rule 86.75-A1 (xec .App. G,
Fig, 44).

(2) ‘Grys o Proxmvrrys Everv overhend or n.nchor zuy,
any portion of which ix in proximity to a ‘wood pole and
sapply conductors of 0.20,000 volty' (see”App. G, Figs 45,
48 and 49) shall be sectionalized by means, of msula.tom
as specified in Rule 86.7-A2 or Rule 86, 7-B and no por-
tion in prommw to sueh’ ‘mppl\’ conductom ¥hall be
arounded. Excepted from this Tequirement are’ anchor
cuys, and grounded overhead guyw,’ wlnch are attached
to poles at o level lexs than '8 fect but not'lexs than 6 feet

~ below the level of supply’ conducton pronded ‘the level
of the guy anachment is at or below the level of - ‘corumu.
nication “¢able messenger attached 'to the same pole
(sce App. G, Figs 48a and 49£). Also excepted from
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this requirement are anchor muyy, and grounded over-
head guyw, which are attached to poles at-a level less
than 6 feet but not lexs than 4 feet below the Jevel of
supply conductors of 0-730 volts provided .wuch fuys are
extensions of or attached to a cable TesNenger, are in
the same vertical plune (or extension thereof) as the
messenzer, and are below the zuard arms required by
Rule 87.7-B for such a mexsenger (see’App. G, Fis. 48a),

C. EXPOSED TO SUPPLY CONDUCTORS OF MORE

: THAN 20,000 VOLTS Coe
Portions of guyx exposed to supply conductors of more
than 20,000 volts sball be securely grounded and wuch
Fuys need not be sectionalized, unless sectionalization ix
required by Rule 3$6.6-B2 because of proximity:to supply
conduetors of 0.20,000 volty, (See App. G, Figz. 52.)

D. GUYS ATTACHED TO GROUNDED .POLES OR
STRUCTURES == o ,

Guyx attached to securely srounded metal polex or struc-
tures are not required to be sectionalized except as
required by Rule 86.6-B2 becuuse of proximiry to sapply
conductors of lews than 20,000 volts supported on wood
pOlCN, ‘ ‘ ‘ oL I’

E. ANCHOR GUYS THROUGH SUPPLY CONDUCTOR
_ LEVELS , _ Cee
- An anchor muy which passes throuzh the level of supply
- conductors at positions other than between. pole pin posi-
tionx or outside of the outer pin positions shall have insul-
. ators above and below the level of supply. conduetors at

locations ax specified in Rule $6.7-B. (See App. G,

Fiz. 494.) -

86.7 Location of Sectionalizing Insulators
A OVERHEAD GUYS

+ All insulators in overhead guys shall be not less than § feet
- above the ground,. ‘ AR

(1) Exrostp: Ungrounded overhead ‘wuys which are
required by Rule 86.6-B1 to be sectionalized ‘because of
exposure to supply conductors of 250-20,000 ‘volts shall
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have an insulator not less than 6 feet and not more than
9 feet (measured alonz the guy) from each point of
attachment 1o wood poles or structures which rupport
conductors, One insulator will- suffice where such un
overhead guy is less than 17 feet in len"'th between wood
poles or struetures, - ‘ ‘

(2) In Proxirry: Overhead guys which are required to
be sectionalized by Rule 86.6-B2 shall have an insulator
nat less than 6 feet and not more than' 9-feet (measured
along the guy) from each point of :attachment to poles,
CrOMSATIDS OF structures (see App. G. Figs, 47 and 48),

Excepted from this requirement are-guys 0 poles which
support -no conductors provided. such zuys . are not in
proximity to supply conductors of 0-20,000 volts on any
poles other. than the poles to which they are attached,

~ Such guys, if required to be sectionalized by Rule -
$6,6-B2, shall have an insulator 6 to 9 feet from the point
of attachment to the pole which hupports conductors
(see App. G, Figx. 445 and 44e). ‘

B. ANCHOR GUYS ‘

An insulator shall be installed in eac.h n.nchor 20Y W hxch ix
required to be sectionalized by Rule 86.6-B2, so that such
insulator ix located not less than § feet above the ground
and either § feet Below the levelof the 1osv¢£t'si1'r)pl3* con-
ductor or not less than 6 feet from surface of pole and not
less than one foot below the level of thie lowest supply
conductor. “These sectionalizing requirements for anchor
cuys can normally be met by insulation at one location;
however, short guys or other conditions may require
insulation at two locations, one location being not less
than 8 feet above the ground and the other location either
not less than 8 feet below the lowest supply conductora,
or not lexs than 6 feet hérizontally from pole and not
lexs than one foot below the level of the lowest supply
conductor. In order to prevent trees, buildings, mes-
sengers, metal-sheathed cables or other similar objects
from grounding portions of guys above guy insulators,
it is sumpested that anchor guys be sectionalized, where
practicable, near the highest level permitted by this
Rule 86.7-B, ’
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Anchor guys which pass through the level of supply con-
ductors. at positions other than between pole pin posi.
tions or outside of the outer pin L.oxitions, shull be secs
tionalized by means of an insulutor placed below the sup-
ply conductors. in accordance with the foregoing provi-
sions of this rule, and in addition thereto aun insulator
shall be placed not less tlmn 2 feet uabove the supply
condunetor level,

An insulator or-insulators shall be located in ¢‘sidew
guys so that no grounded horizomtal brace is less than
§ feet below the lowest supply conductor;

C. TRUSS GUYS

An invulator shall be installed in cach truss guy which
required to be sectionalized by Rule 56.6-B, so that. such
insulator is locuted not less than § feet above the ground
and not less than § feot below the Jovel of the Jowest sup-

ply ?onducwr passing within § G ﬂf me guy These
l‘éqmremenﬁs can normally be ﬁet by insulation at one

position ; however, in cortain unusual conditions the din-

wnces above ground und below conductors may 0\'erlap,
m which case msulation will be NOCOSRATY &t tWo positionn,

86.8 Guy Insulntors

Insulators which seotionalize eoyw shall-conform to the
following mpecifications bawed on the highest voltage: of
supply eonductors carried at the level on the pole, tower,
structure or erossamn nearest which the guy is attached
and ndcqunte for the voltage of r\upplv cu'cmta through
which the Zuy passes. L

Ingulators used in guys on communication lines’ shall be
~porcelain, zlass or other equally snitable material,
B. STRENGTIH (sce Rule 44, Table 4 and Rule 49.5-B)

C. VOLTAGE REQUIREMENTS ‘

Insulators wsed in guys on. communication lines-shall. be
s0 designed that their dry flashover voltage i s not more
than 756% of their puncture voltare at the- opcrzmn" fre-
quencies of supply lines to which guys are exposed:

778
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Insulation used in guys on communication lines shall have
a dry flashover voltage not less than ax specifiad in Table
16 when texted in nccordance with the Standards (No. 41,
March, 1930) of the Ameriean Institute of Electrical
Engincers under the maximum mechasieal loadings specie
fied by thix Ordor for the muy construction m\'ol-ved

TABLE 16

Guy Inaulator Flashover Voltage

Nominal voltage of cewrouiln g 8
neareat point of attachment Dry A ‘"’wv”, voltage of m(u(ahau

0.7500 volts 15,000 volts
7500-17,500 volts Double the cireunit voltage
Over 17,500 volts :25,000 volts .

-86.9 Protection

A subxtantial wood ruard (preferablv painted white), or
metal guard, not less than 8 feet in 'lemgth shall be
securcly attached to cach anchor guy which ik exposed
to traffic. Such a guard will not be required where the
anchor rod ix 1% inches or greater in diameter, has an °
over-all length above ground of not less than 8 feet, and
extends to a heizlit of not less than 6 feet vertieally above
ground.

87. CABLES AND MESSENGERS
87.1 Definition

The term eable includes rubber-inxﬁlated single conductors,
duplex, triplex, paired conductor\,' whether . single or
crouped, and mulmple-conductor cables, and is defined in
Rule 20.3, The term messenger is dcﬁned m Rule 21.9.

87.2 Use of Messenger

Where a c¢able ix of such wcxght xhut 11: would not meet
the safety factors of Table 4 when self-wupported, said

" weight shall be supported by nmhment 0 a \tranded
Mmessenger.

87.3 Material and Strength (sce Rule 497)
87.4 CIenm.nces

The clearances for conductors ax specified in Rule 84.4'
shall apply to cables and their messengers except whare
modified herein and shall be measured to the nearest
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vided metal-whesthed cubles or messengers are separated
from open wire conductors in thix section of the pole by a
vertical distance of not lexs than 12 inches,

On poles which carry mo supply conductors (except .
supply service drop clearance attachments) and which
support communication conductors on ¢rossarms, mess
wengers and cables may be attached to surface of pole
betyween crossarms or less than 2 feet below the condue-
tors on the lowest crossarmy, provided.such messengers
or cables ave placed on one side of pole only and any
conductor on the opposite side of the pole, less. than 36
inchies vertically from such messenger and cable, shall be
not less than 24 inches (1f an exchange couductor) or
not less than 18 inches (if a toll conductor) horizontally
{rom such messenger or cable (see App. G, Fig. 84).

On poles which carry no supply -conductors (except
supply service drop clearance attachments) and which
support communication conductors on CrossArIS, Mes
sengers and cables may be attached directly to opposite |
sides: of pole provided such attachments are not less
than 2 feet below the lowest level of communication
conduetors supported on a crossarm and provided that
the vertical separation between such messengers or
cables and open wire conductors in the same configura.
tion shall be not less than 12 inches. L

Cables or messengers where attached to the surface of
poles which support supply conductors, shall be not less
than 6 feet vertically below the level of supply con-
duetors, except that this minimum clearance of 6 feet
may be reduced to not less than 4 feet below supply
conductors of 0-750 volts provided a guard arm is placed
above the messenger and cable (or selfesupporting cable)
in accordance with the provision of Rule 87.7.B (sce
Rule 20.9-D for muard arm definition). No' cable or
messenger, where attached to surface of such’a pole,
shall be less than 2 feet below the lowest level of com-
munication conductors on crossarms unless-a horizontal
separation of not less than 30 inches is maintained
batwween the messenger or cable and the communication
eonductors on the opposite side of pole, -
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D. FROM POLES

(1) CADLES OR . MESSENQERS SUPPORTED ON . CROSSARMSE:
- Cables or messengers supported on-crossarms shall have
a clearance of not less than 15.inches from the center
line of poles which support supply-conductors.
Cables or messengers supported oOn Crossarms. shall have a
clearance of not less than 9 inches from the center line of
- poles which wpport only commumcamon couductors.

(°) CapLzs or MEssENGERs NoT STEroRTED 0 CROSSARNS:
Cables or.messengers may be attached directly to the
surface of poles and the clearance specified in Table 1,

. Cases 8 and 9, shall not be held to apply provided all
vertical clearances between conduetors are maintained as
speeified throughout these rules, . '

(3) CoLovrar Linves : See Rule 84.4-D3.

" (4) CavLrs or MrsSENoERs PAssDNG %m’x.r Porrs axp
UNarTacren Tarrero: See Rule $4.4-D4.

E. ABOVE OR BESIDE BUILDINGS, BRIDGES‘ AND
- OTHER STRUCTURES: See Rule 84.4-E..

'F. BETWEEN CABLES AND MESSENGERS .
Cables supported by messengers are not reqmred to be
any specified distance from their supportmg messcn"erq

6. BETWEEN MESSENGERS
No clenrance between messengers Is required wheremessen-
zers of the same system branch or eross and the clearance

specified in Table 2, Case 1, Column A, does not apply in
such instonces, . :

87.5 Fastenings

Messenger fusteumws shall meet the \afetv £actor< o£ Rule
44, The fastenings or attachrents by which" ‘Messengers
are dead ended sball have a strenzth at least equa.l to that
of the strand to which they are attncbed

87 6 Secnonnlmng of Messengers

‘Where an extended messenger is treated a4 3 guy, the see.
tionalizing requirements specified o puys shall 'be met.
{See Rule 86.)

- -~ .,.._«.,- N
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87.7 Covering or Guarding

A. VERTICAL AND LATEREAL CABLES )
See Rulex 84.6-C, D and E for covering or protection of
vertical and lateral cablex atmched o the surf&ce of poles,
CTORSATMN OT Ktructures,

B, LONGITUDINAL AERIAL CA.BLES OR VIESSE\’
GERS

A guard arm, at least 4 feot in 1ength, xhnll be placed
directly above and as nearly parallel as prncncablc to
longitudinal aerial eables or 'messengers over which a
quard arm is required by the provisions of Rule'87.4-C3.
In Neuw of the guard arm a suitable wood covering of the
length specified for zuard arms may be placed around the
cable and messenger,

Double guard arms xhall be inntalled: above cables a.nd mes.
sengers which are dead ended on poles where the, installa-
tion of guard arms is required by t.he provnnons of Rule
87.4.C3.

No communication econduetor, egble’ or messenger.shall be
supported on or attached to'the top oriside surface of any
guard arm except as permitted for servieo dropq and
their (vertical and lateral) runx by the provisions of
Ruler 84.6-C and §4.8-B2e.

C. CROSSING TROLLEY LI\'Eb. See Rulc 87, 4-13"
87.8 Sags

The mgs of cables and their xupportm" mew:n,.ers sha.h be
such that the messengers conform to thc requirements of
Rule 49.7-B,

88. MISCELLANEOUS EQUIPMENT

88.1 Cable ’J:emma.l.. or Boxes

Cable terminals or boxes on poles supportmg commumca-
tion conductors may be placed upon any surface of the
pole provided such ternnnal.s or, boxes where placcd in
the climbing space shall Hot extend more than5 inches
from the surface 'of pole, and provisions of Rule' 84.7-E
for climbing space obstructions are met. - This Tule is not
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intended to apply to equipment placed within the top 3
feet of a pole supporting only communication conductors
and no CrossaTms.

. 89, PRIVATE COMMUNICATION CIRCUITS
89.1 Definition (seo Rule 20.5-B)
89.2 Construction and Opemmon

Private communication circuits shall be con.structed and
maintained throughout (by suitable coordination with
supply cireuits or by the use of arrexters, drainage coils,
insulating transformers, or other suitable devices) so as
to prevent, under normal (neither transient nor fault)
conditions, an induced potential in excess of 400 volts to
ground or 750 volts between any two points on the cir-
cuit, . ‘ -

Private communication circuits or sections thereof shall
be constructed and operated as Minor Class C cireuits,
and shall be consistently so treated with regard to volt
ages, eclearances and strengths of construction except as
provided in Rule 89,2-A where supported on the same
crossarms with supply conductors.

See Rule 78,2 for provisions applicable to private com.
munication eircuits supported on trolley wpan wires,

A. PRIVATE COMMUNICATION CIRCUITS AND SUP-
PLY CIRCUITS ON THE SAME CROSSARMS (see
Rule 22.4-C)

(1) ScrerLy CoNDUCTORS or 7500.20, 000 Vom-s SanE
Owxtrsure: Where private communication.conductors
are supported on the same crossarms. with supply con-
ductors of 7500-20,000 volts, the private communication
¢cirenits shall have the strenyths and clearances required
for Class L circuits of 750-3000 volts. - The private com-
munication conductors shall be on opposite ends of the
arms from the supply conductors and shall be separated
a horizontal distance of not less than 36 inches from the
nearest supply conductor. Where buck arms are used in
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“connection with such cireult arrangement, the minimum
vertienl separation between related line and bnek arms
shall be 4 feet and the horizontal sepnration between the
nearest conductors of the two._classes of circuits on the
same arm shall be not lexs' than 36 ‘inches plus any hori-
zontal space provided by vacant pin positions ‘which are
required by climbing Spuce ; rulc:,.

(2) Svrrry CoxpreTors or wO- 500 VOLTH, SA.\IE va\
InSrre: Where prmm.- commumcamon conductorq are
supported on the same crossarms with supply condue-
tors of 750-7500 volts, the private communication cir-
cuits shall have the strengths and clearances required
for Class L circuits of 0-750 volts, The private commu-
nication conductors shall be on opposite ends of the arms
from the supply conductors with conduetor clearances
and the spacing between related line and buek arms in
conformity with the requirements for combination arm
cormtruct:on (See Rules 32 4-A.3 .>44-C°b and .>4 T-A)

{3) Svtrrry CoxnUCToRs OF 750 Vom:b SadzE. OW\'m-
sEm: Where private communication conductors are
supported on the snme erossarms with supply conductors
of 0-750 volts, the private communication cireunits shall
have strengths and clearances as. required for Class C
conductors except that the clearances from s'upplv con-
ductors of the same ownership: shall conform 10 the
requirements for Class L cirenits of 0-750 volts. The
communieation conduetors shall prcferablv be located
in the outer pin positions, - - . -

(4) Svrrry Coxvrerors or 0-750 Vours, DorrereNT
Owyenszree: Supply cireuits of 0-750 volts and private
communication circuits of different ownership may be
supported on the same crossarm, provided the two
classifieations of eirenits are installed on opposite ends
of the arm’ and the nearest conductor 'of the two classi-
fleations are separated a horizontal distance of uot less
than' 36 inches, Services direct from-such 2 erossarm
are not permitted to cross conductors of other classifi.
cation supported on the same erossarm,
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(3) Cravar v LocatioN Wrrnr RespecT 10 SurrLy Cox-
DUCTORS: At both cnds of any section of private com-
munication circuits supported on the same. Crossarms
with supply conduciors in accordance with Rules 83.2-A1
or 89.2-A2, suitable equipment shall be provided to pre-
vent effectively the transmission, from. one section of the
line to another, of voltages exceeding 400 volts to ground
or 730 volts between any two points of the circuit,
mcluding voltages eansed under transient or fault con-
ditions, by induction from or contact with the supply
conductors supported on the same arms with, the private
communication conduetors.

B. PRIVATE COMMUNICATION CIRCUITS AND
SUPPLY CIRCUITS ON THE SAME POLE
Where private communication cireuits are supported on
the same poles with supply conductors hut not on cross-
arms which also support supply conductors, the clearance
requirements for G.750 volt supply conductors may be
applied in Leu of the clearance requirements for Class
C conductors, to the clearance between the private com-
munication conductors and supply conductors of the

same ownership.

89.3 Telephone Instruments on Poles or Structures

Where a telephone instrument is attached to the surface
of a pole or structure at less than § feet vertically above
the ground (or at any clevation on a grounded metal
pole or structure) and is connected to a private communi-
cation circuit constructed on the same pole line with, or
colinear with, a Class H supply cireuit, or is connected
t0 & private communiention circuit carried on crossarms
with supply conductors of 750.20,000 volts, such instru-
ment shall be enclosed in a suitable box of wood or
equivalent insulating material, which shall be locked to
prevent access by unauthorized persons, Where such a
telephone instrument is so attached, connected, and
enclosed, unless isolated from the communication circuit
by an adequate insulating transformer, a suitably insu-
lated stool or platform, on which a person can stand while
using the nstrument, shall be provided.
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89.4. Cables and Messengers

Where private communication eireuits are carried in
cables the Provisions of Rule §7 shall apply, exeept thag
such circnits may be carried in cableg 0
Nupport supply conductors,

89.2.A, in which case the r

apply to such private ¢o
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DPoles Jointly Used

SECTION. IX
JOINT POLEB OR POLES JOINTLY USHD
90, GENERAL |

. The following rujes cover .certain, deuulu of comtructxon on
jointly used poles (xee Rule 21.4 for dcﬁmtxon of Jomt use
of poles). These rules are additional to those conuuned in
other sections, and the requirements of mch other mmom;
sball be followed in all respects except as modified: herem.

No attempt is made in these rules to deal \mh r.hc preven:
tion or mitigation of induetive ‘mtcrtcrcnccm commv.mxcm
tion lines resulting from supply Imcs.

91, POLES, TOWERS AND smvcm&
911 Joint Use

Joint use of poles shall bc Riven- comudcmmon by all inter-
ested - parties. where construction. or reconstruction s
involved and where used it shall be subaect to the appro-
priate grade of construction as specxﬁed in Section IV.

Nothing herein shall be construed as reqm utilities to
use poles jointly, or as granting a\n.hont) for the use of
any poles without the owner's conxent. - - :
Each utility should definitely dcmf-na.te its space require.
ments on joint poles, which space shall not be occupied
. without consent, by equipment of any -other utility.

912 Strength

Poles u.sed 10 support eireuits of dxﬁercnt cln.smﬁcamon shall
have a strength determined by using the, total loading due
%o all circuits supported by the polc computed according
to Section IV. The. zrade of constmctxon for such. poles
shall be the h.\...h&t required for any- cn'cmt present or
condxtlon existing.

91,3 Stepping e e

i s

All jointly used poles which support supplv conductom ‘
shall be provided with pole steps if vertical Tans or risers
of supply or communication conductors are attached to
the surface of such poles; except that those jointly used
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92.1 Vertical Clearances

On jointly used poles the vertical clearances specified in
Table 2, Case 8§, Columns D and E; Case 9, Col_limm' C,
D, E, and F; Casc 10, Columns C and D; and Case
11, Column D, are modified by the following require-
ments, These requirements are applicable to the clear-
ances between communication and supply conductors and
to clearances between supply conducton of different
ownersmpq

A BETWEEN LOW-VOLTAGE MCL CO\'DDCTORS
AND OTHER CONDUCTORS . .

On jointly used poles, the followmg :mmmum vertical |
clearances shall apply between 0-750 volt- supply ‘con-
ductors in rack construction and othcr conducton (see
App. G, Fig. 9): ‘ o

Racks above ;
Conductors or cablen 15* or more from center line of pole__4 foet
Tnguarded cublem, mennengers or rackn attached to polew...C feet |
Guarded cubles, messengers, or racks attached to polew.... 4 feet

Unpuarded racke belovw . s
All circuits ; . G fent

Guardad racks below : :
Circuits of 0+20,000, volts or communication, cucmta-__----l feet

B. BETWEEN' CABLES AND '\IESQE\GERb AND
OTEER CONDUCTORS e

Where any cable or messenger (supply or-cOmmumcamon)
is less than' 15 inches from center line' of -pole or is
attached directly to the surfuce of jointly used poles, the
following minimum vertical -clearances ‘shall apply
between such cable and other conductors or eableh (ree
App. G, Fig. 9):

Cables or mcuengen nbora

Conductorn, cables or mesuengers 15 incheu or more trom
- center Yme of nole & feet

Tnguarded racka attached to pole G feet
Cognuxded enblos 'or messengers attuched o pole L L5 ¢ feet
Guarded cnblea. mensengers or rackn nttnched to mlm.___---d. font;

L'npuarded cablex or measengers below
All unprotected mupply conductors (a) ceantemna feet
All grounded cubles (¢) umaeaat Toot |
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Guarded caller or measengern holow - ‘
Unprotected xupply conductors of more than T30 voltn (b) .6 fent

Unprotectad nupply eonduetors of O"’.;O volts or com-
munieation circuits (¢) 4 foet

() Nen Inle SEG-C o for oxeeption ux\ptn-uhlﬁ to saitably insu-
lanted Inhml runs,

(b) Thin in not intended to prohib\t the attuchment of an
unguarded eable or mewsenger G faet or more. below supply
circuitn of more than 730 voltx.

(¢) Thix is not intended to apply" between communication
cablen or mensengers and other communication conductors,

C. COMMUNICATION OPEN WIRE 'CONDUCTORS
Open wire Class C communication conductors may be
attached by means of hooks, lmobs or brackets to one side
of poles jointly used with supply conductors provided all
of the clearances in Rule 92.1.B arc applied, and any
guard arm required is installed above ‘the top communi-
cation conduetor in aceordance with the provisions of Rule
87.7.B. Excepted from the provisions of this Rule 92.1-C
ix the single communication eircuit treated anle 92.1.D.

D. CIRCUITS SERVING SAME PARTY

Supply conductors of 0-750 volts and the conductors of
one paired (parallel, duplex or twisted) or open-wire
communication cirenit may be supported on jointly used
poles on private property with a clearance of not less than
5 feet between the conductors of the two classifications
and without guard arm, provided such: cireuits are used
for service to one (the same) party only and where open-
wire communication conductors are used. they shall be
placed on one side of pole only.

E. COMMUNICATION SERVICE DROP ATTACH-
MENTS
Guard arms are not required above communication service
drops from cabled lines where such drops-are installed in
accordance with the provisions of Rule 84.8-B2b.

F. BETWEEN CONDUCTORS, CABLES, MESSEN-
GERS AND MISCELLANEOUS EQUIPMENT

(1) UnenerozEd AND UNGROUNDED chmmxw Com-
munijcation conductors or 0-750 volt .supva conductom,
which are on erossarms with not less than lo-mch clear-
ance from center line of pole or which are attached to
pole surface and provided with guard arm, shall be not
less than 40 inches below unenergized and ungrounded
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cases or enclosures of apparatus of the or.her clasgifi-
cation,

(2) Capn TERMINALS oR Mirar Boxus: Oa jointly used
poles metal communication cable terminals, metal boxes
or similar equipment which are less than 8 inches
from center line of pole or are attached to surface of
pole shall be placed not less than 6 fect vertically below
or 3 feet above the level of the nearest unprotected
supply conductor. .

All parts of sueh metal bermma.Ls boxes or sxmxlaz eqmp-
ment which are § inches or more from center Line of pole
shall have vertical olca.ra.ncex from conductors not less
than the clearance specified in Table 2, Col. C, Cases 8 to '
13 inclusive.

For clearance between street lwht drop wires and cahles,
other conductors, :md metal boxes see Rules .>8 ,2-B3 and
92.1-F5. .

(3) Drr> Loors: The lowest point of the drip loop of the
terminal or end of a vertical' rum ‘or riser of supply
conductors of more than 750 volts shall be not less than
48 inches above the nearest: communication conduetor
level below the drip loop. Where the supply conductors
are of more than 7500 volts, ﬁns clearance shall be not
less than 60 inches.

The lowest point of the drip loop of supply conducbors.
of 750 volts or'less shall henot less than 36 inches above
the nearest communication eonductor lovel below the
drip loop except that the drip loop of such supply con-
ductors may be less than 36 inches but not less than 12
inches above the level of police or fire alarm conductors
carried as specified in Rule 92.2.

(4) 'TRANSPORMERS OR RIGTLATORS: Trmfomem-or regu-
lators of supply systems shall normally be located above
communication equipment, Where it ix necessary t0

: IOcate transformers or regulators below communication
equipment they shall be placed at least 6 feet vertically
below and all cnergized parts shall be protected and
guarded so as to afford the least possibility of contact.

Where transformers or regulators are installed on plat.
forms having continuous flooring which extends not less
than 1 foot horizontally outside of the vertical plane of
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all transformer or regulator lead and bus wires on the
same pole or structure, cables or other conductors may
be installed at & minimum vertical distanee of 12 inches

. below the transformer or regulator cases provided such
cables or conductors do not extend laterally -beyond the
platform,

(.)) STREET LAGTTTING EQUIP\II’\‘T All part.s of \trcct hr'ht
drop wires, street Jamps, and their supporting fixtures
(including rocLu. braces and guys) shall be not less than 1
{oot above or 2 io‘ct below the level of mmscn;:crs or con-
duetors supported by messengers. | The\e vertxcal clear-
ance requirements shall not apply to those parm of such
street lizhting equipment which are 2 feet or more hori-
zontally from the vertical plane of mc\sen"ers, condm:-
tors supported by messengors, and-rietal’ boxen. o

Al parts of street light drop wires, street lamps, zmd thoir
supporting fixtures (ineluding rods, brages and guys)
shall be not less than 1 foot radially from.all communica-
tion conductors not supported on mew:ngem. ne

92.2 Pohce and Fn'e Aln.rm Circuits

Police and fire alarm cireuits which are earried on cross-
arms are permitted to occupy a position between supply
cireuits of 0-750 volts and other Class C communication
cirenits provided the police or fire alarm circuits have a
vertical clearance of not less than 2 feet from each of
such circuits and the conductors of such police or fire
alarm circuits have a clearance of not less than 25 inchex
from center line of pole and have a weather.resistant
covering at least equal to double-braid weatherproofing.
In lieu of eonduectors with weather-resistant covering,
non-metallic sheathed cable may be used, Where such
cable is supported on a messenger, the messenger shall
be ungrounded throurhout its length and shall be secs
tionalized by means of insulators placed 6 fect to 9 feet
from ecach attachment to crossarms, Where g 4-foot
neutral space I8 reserved between supply and communica.
tion cireuit levels on joint polex, it is recommended that
policec and fire alarm eircuits which are installed in
accordance with the forezoing provisions be at a level at
the ecenter of such a neutral space.

16=—778
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SECTION X

SUPPLY AND COMMUNICATION LINES IN LINE CROSSINGS
OR-CONFLICTS

RuLe

101. POLES TOWERS .A.N'D STR'UC'I"URES _
- 1011 Height Adjacent t0 CrossiBg ooe-commealolll.
101.2 Sphced or Szu‘b-rem!orced Poles ' i

102, PINS AND CONDUCTOR FASTENINGS ooooonn
102.1 Duplex Pin Construction . : el

103. CONDUCTORS . il e S L B I

1031 Prevention of Corductor Breakage and. Bnrmng
of SupPorts o ueocelacmcena PR
A. SPLICES AND TAPS e
B SUPPLY CO\'DbCTOR bUPPORTb
1032 Ovechead Lightning Protection Wires -;---;--

103.3 Limitation of Span I.eng‘t.hs

1034 Communication Wires ... -
103.5 Crossing or Colinear Clearances. ... .--cca--

104. INSULATORS FOR SUPPLY CONDUCTORS .... 2

105 BG'REENS AND CRADLES ---......;---‘;‘-;-;'-,,.-.;_
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and taps should not be made-in spans adjacent to such
croxsing ‘spans if the crossing span is not dead ended.
Splicex or taps in spanx adjacent to a Grade *‘ A"’ croxsing
span shall, if practicable, be placed nearer to the crossing
support than the nearest conductor crossed over, This
rule is not intended to prohibit splices or taps on the free
ends of conductors which are dead ended at the crossing
xpan,

The provizionx of this rule shall not apply to' conductor
splices which are made by any accepted standard method
which hax been proved by test before the Railroad Com-
mission to develop pmcnco.ll,v ho- Lull ntrcngt.h of -the
conductor in which the wphce is made.

B. SUPPLY CONDUCTOR SUPPORI_‘S .

In installing insulators and conduetors precautions shall be
taken to guard against the possibility of arcs. or leakape
current injuring conduectors or burning any wood parts
of the supporting structure which would render the con-
ductors liable to fall. In cases where two or more eircuits
arce carried on the same poles and steel pinsg with wood

crossarms are used, the insulator pins of different circuits,
if bonded, shall be bonded independently of cach other in,
conformity with Rule 53.4-A3. The conduetor used for
bonding xhall have a conducthty not less than No, 10
AWG copper wire, .

1032 Overhea.d Lxghmng Protection W:res

~Overhead 11ghtnm~ protection wires or cabl&s, if mcd shall
conform to the reqmrements of this Order as to grades of
construction, material, size and qtrengf.h, for conductors
of the voltage of the circuit protected, See Rule 63.2 for
the requirements for lightningprotection wires-where sup=
ported by towers,

103.3 Limitation of Span Lengt.bs

The crowsing span xhall be made as short as s practicable,
In no case shall the length of the crossing span be greater
than the normal span of the line, and the length of the
pext adjoining span shall be no greater than one and one-
half times the normal span.
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Spans of extraordinary length, made necessary by unusal
conditions of topography, shall be cons:dcred as ctcep-
tions to the above rule. -

1034 Commumcu.non Wires

No pa.u'ed wire line conduetors or single conductor smaller
than that specified in Table 8.for the grade of construc-
tion involved shall be used without supporting messenzers,
except where the cirenits eronsed over are of lexs than
750 volts. For communication service drops cronsing over'
Nupply ¢onductors see- Rule 32,2.F xmd 3‘2.2

103.5 Crossing or' Cohnea.r Cloa.rances B

Where \upplv conductors of "’aO-mOO volr.\ crow over, or
are above and in conflict, or above and, colinear with ‘com-
munication conductors within 6 feet radially of a pole
or structure which supports the commumcanon condue-
tors, the vertical clearance specified in-Table 2, Case 3,
Column E and Case 5, Column C (48 mches) shall be
increased % not less than 60 mcheh. '

104. INSULATORS FOR SUPPLY CONDUOTORS

‘Where grounded pins are used at crowmm with' unwrounded
construction being used at other parts of the line, the insu-
lators used on 'such’ grounded supports shall have & rating of
23% greater than the flashover voltage values of ‘the line
insulators used on -unmyrounded. pins,.except-where  these
values exceed those specified in Table 12, Rule 55.3, by 50%.

" As an alternative, the conductors at thezr pomts of attach.
ment, where suspension insulators a.re used may be pro-
tected bv nrcm" shlel&s. '

105 SCREENS AND CRADLES

The use of screens or cradles for croa:mf' proﬁectlon m not
approved under these rmles; . ~ 0 o oaiino LT T
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Linecs Crossing Reidroads

SECTION.XI

SUPPLY LINES OR COMMUNICATION' LINES CROSSING OVER
RAILWAYS

110. GENERAL

The following rules cover cemzm details for the con.strucmon
of supply lines or commumication lines eroasing over raile
roads, exeluding erowsings over -street’ railways..- These
rules are supplemental to the rules for lines'in general, and
to construction detuils’ of various clnases of lines- where

~ alone, which: general rules shall-be-followed-in all, Texpects

- except where clearly mpphcable 0 rm}road crouamg -con-
struetion or where specifieally modified herein,

Wherever a utility wishes to cross railroad: tmcl\:s with any
of its wires at a location other tham a publie’ thoroughfare,
or a railroad wishes to cross beneath thewires of any utility

" at such a loeation, the consent of the utility whose facilities
are being erossed must be obtained, ‘

111, POLES, TOWERS AND STRUCTURES
1111 Location

Poles or towers aupportm" crownr- \pans thdl be Iocaﬁed
outside the railroad company's rights-of-way. wherever
practicable; shall be loeated  ax far-as practicable. from
inflammable material or structures and shall be as nearly
as practicable in line with the adjoining span on each
side, The crosiing spun and the next adjoining spans .
shall be kept free from trees which might fall into the
line.

In all cases the clenrances from tracks to the pearest sur-
faece of poles, towers or structures shall conform to those
specified in General Order No, 26-C, (See Appendix E)

1112 Height Adjacent to Crossing

The vertical difference of the conductor level between the
erossing and adjacent poles, towers or structures shall, at
all times, be less than that which would prodace an uplift
strain on the pin, insulator or tie, on the pwler, towers or
struetures adjacent to the crossing span, unless due pre-
caution is taken to prevent the conductor from becoming
detached from the crossarm.




RuLe
Lines Crossing Rairoads 113,1-B

The conductor used: for honding shall -have 2 conductiv-
ity not less than No. 10 AWG copper. wzre

113.2 Overhead Lightning Protccnon 'Wn'es

Overhead lightning protection wires or cables, if used, shall
conform to the requirements of this Order as to grades
of construction, material, size.and strength,. for -condue.
tors of the voltage of the eircuit pratcctcd See’ Rulc
63.2 for the requirements for lightning protection wires
where supported by towers, _

113.3 Limitation of Span Length

The crossing span shall be made ax short-as-ix practicable;
In no case shall the lenath of the crossing span be greater
* than the normal span of the line, a.nd the Ie'n'*th of the
next adjoining span shall be no greater than one and
one-half times the normal span;' Spans of extraordinary
length, made necessary by unusual conditions of. topog-
- raphy, shall be considered as e\ceptlons to-the a.bove rule,

1134 Commumcahon
For crossing spans, the size of conductors not supported on

messengers. shall he not less than No. 12 BWG galvan.

ized steel, or \o 10 AWG hard-drawn copper or copper
covered teel, except that paired wire, of which each
wire has an ultimate strength of not Ie« than 170 pounds,
may be used without supporting messenger in spans
which do not exceed 100 feet in Heavy Loading Distriets
or 150 feet in Light Loading D)stnct.s

113.5 Trolley Contact Wires

Unless electrie. railroud systems ape protected by inter-
locking plant at grade crossings. with interurban or
other heavy or high speed railway wx‘temq. the trolley
contact conductors shall be at the sme elevanon above
their own tracks throughout the crossing and next.adjoin-
ing spans and, in addition thereto, catenary construction
shall be provided where crossing spans. exceed 100 feet.

. (See Appendix G, Fizs. 62 and 63.) This rule is not
intended to apply where panmgraph collector or similar
device is used.
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114, INSULATORS FOR SUPPLY CONDUCTORS

Where grounded pins are used at erossings with ungrounded
construction being used at other parts of the line, the
insulators used on such grounded supports xhall have a
rating of 259 greater than the flashover voltage values
of the line insulators used on ungrounded pink, except
where these valuen exceed these specified in Table 12,
Rule 53.3, by 50%., As an alternative, the conduetors at
their points of attachment, where suspension insulators
are uxed, may be protected by arcing shields,

115, SCREENS AND CRADLES

The use of sereens or ¢radles for crossing protection is not
approved under these rules,
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HMeckanical and Loading Data

‘. APPENDIX B

MECHANICAL AND LOADING DATA

based upon Such: specifications,’ For other types and kinds of

conductors the ultimate Mrengzths and other data uned-have been
‘en from manufacturary’ specifications, -

The requirements of Rule 43 were used to calculate the
loaded conductor conditions, " -

" TableNo, e ~

17 Copper Wire—Bare—Soliq :

18 Copper Wire—Bare—Stranded and Solid

Copper Wiro—Donbié-Brnid-Weatherpréofi-
Strﬂ-{ld_eé and Solid” TN

Coppéf Wi'x-é;:T.x:i'plfé-Brnid-\\‘catherprsofé—
Stranded and Solid =
: Gnhfanizgd Steel ‘and Iron Wircw-Bnrc—So_lid
Copper-covered Steel-—Strand, Solid and Com-
. posite

'Mu&giﬁugni'ngre};}s&gz Reinforced—Bare

- Galvanized Steol Strand




TABLE 17
COPPER WIRE—BARE—SOLID—CHARACTERISTICS AND LOADING

Charscirritios of eonductor Loading pes ineas fuct of conductor, pounds

CGhage sumber

Thizate huﬂ;mmi. Light bading Jistrict Heavy baaYing districy
poun:
Haxmoutal

. - bad

YVertical kead, f o
Hird Madiun conductoe | of $1b. per R"!’g',‘“ Y 4 R"f;?“
draeat bard drawa*t ouly #3100

eonductor

0.02138 1,326 0.0525 | 0.1100 { 0,137 L5824 0.765
01629 | 1,026 L0028 1 .0960 159 . .5720 7136
.01410 5§91 T 05141 .0893 05 . .507 J23
.Q1287 S0 1. 0196 | 08531 . .009 ¢ . . 115
01028 | - 6oL : 039G §  .0763 0881 . .551. .689
01021 656 ‘ 0304 1 L0700 0861 . . 698
00850 550y L0327 1 .0693 D077 . . .687
00513 337 2711 | .0198] .0539 0571 . . 661

00503 | 330 2651 .0104} 05331 .057] . . £60

DID. Duaproor[ pud 02pya3(

* Misimas sltimate eirengids of ASTM Speciication, B 139, : . . .
#¢ Minimum ultimate slrengths of ASTM Specifiaation, B 2-39, plus 1§ the Siference belweea minimum aod masimum.




TABLE 138
COPPER WIRE—BARE—STRANDED AND SOLID—-CHARACTERISTICS AND LOADING
Chanscteridics of ecaductar Loading per linesz faot of tonductor, pousds

comfo““ wires : Ultimate tensile sirengtd, . izt boading dstrict : Heavy bading distriet
slramds) posads

: meter ] Vetied  [Horantallnd, Vatal  Hraatdbed,
. . ne me Medium bad, sindof §lbe.| Resltazt bad, wind of § fts.

Nae- Dﬁ;“;"’ d_H“J-' Bard coofactor | per. M _ft. on el “;“"!W“":‘!“ pax g "-“L
ter i il drawatt ooly [ ecaductos §inch of ice ”“d,‘ mh

0.1162 | 0.8): . 22,510 118,726 | 1.54% | 0.5§20 | 1.636 | 2.3601 | 0.9065
3571 679 . 15,500 113,024 | 1.081 - ( 4523 ) 1.172) 1.8H41 ] .8395
MY 574 11,265 | 9,366 { 0.7710 | .3827{ 0.862 | 1.4397 | .7870
A730 ) 527 ) - 0,151 7,772 ) .6533 | .35M4 | - .742| 1.2019 | .7635
15184 61 | . 7,366 1 6,204 | .5181 | .3093 OGO L1195 ) L7320
U379 1 41 ). 50251 4,052 | 4109y 2760 . 49510.9792 ¢ .7070
122841 .368 . 4,753 ] 3,953 ] .3238{ .24537 .408] .8655) .GSi0
0931 328 . 35021 3,154} .238t1 .2187 ;3381 7733 .6610
0074 L2022 | . 30121 2,517} .2040 ] .1047 L2831 69741 .GIGO
4871 .8320 | . -1 2913 2,453 1 .2020| .2133 201 ) LTIV L6600
021 232 | . 1,010 | 1,604 § .1280] .1547 L2011 .5841 | .6100
1801 .25 | .032 1,819 1,661 .12716] .1693 WRi2] . .59GE ) L6270

2043 | . 1,070 1,642 .1264{ .1360 851 L5641 | .6020

00351 .201 | . 1,201 9951 .0825¢ .13{0 L1671 L5181 6005

L1620 4 . 21 1,280 1,046 .0795] .1080 L1381 401t ] (5810

L2851 . 826 667 | .0500§ .0853 0991 41061 .5610

_GEEE
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0000
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0 Mfint te strengths of ASTM feat |3 R
L] Fo:'n mu:&:!dz& n%*mmmums?!?mhn::‘rn(&l of ASTM 249. gm ‘{ ul th d’:!u'rnu hh—u! mattasm 523 #0°% of minimom .I.STH 1;‘%. fo:

mialmum ﬂbmu srengtha of ASTM Specifeations, B 239, phm '( the J er¢ued belweea mitimue a0d marimon.




TABLE 19
COPPER WIRE—STRANDED AND SOLID-DOUBLE BRAID WEATHERPROOF—CHARACTERISTICS AND LOADING

. Loafing per livear foot of ¢onluctior, pounts

Cooponent ¥ires : : t'k?m’.ﬂcm:i.;e plrength, T Light Yooding Eileict Heasy bading didoict

Sxe of £abd A £ C) BN Diamete
Sae of raliy o meter ca wtbo- -
o wige, | p wih, - f e wittout : , s bt : O Heetssatalioad,
cormly ) " tutering, ernE, ) Verteal boad, ¢ 0 . Yerted bos Y | wind of 4 fbe.
}‘;ix:r nf:t:x 1] dncheaels | sasareioch Hard X ljoé,f:.ua cmd;clct Ir;n:l—"‘ff_lz‘ Tl c;mduct:‘ xit gr, lL'quh
[ et ol har L% ol e in ice lenatutor wit
woeh L 1w T tondacioe § k< 14 iach of e

pounds S U R

0.1230 | 1.430 0.7851 30 {37,210 | 3.456 | 0.953¢ 1.6561 | 1.2150 } -
109 1 1195 | 5800 28,272 1 2.G635. L7967 ) 2.753 1 3.6500 | 1.0975
1162 1.081 | (3927 18,720 } 1.765 207 19061 2.7451 | 1.0105
(1357 | 0.S567 ] .2749 13,024 § 1,218} 5750 | 1:375{ 2.0980 } 0.9335
47 L7101 (1961 : 0,366 { 0.9070 | .4931| 1.032] 1.6750| .S700
1739 L6385 | (1662 7,772 ) (7450 45671 0.S74}1.4818}F .S425
L1518 6101 (1318 | 6,204 | 5. 6010 ] 42671 - 740} 1.3128 1 .8200
L1379 560 1 .1015 ¢ 14,052 | 1.4820 1 3731} :.610 1 1.1111 L7800

1228 1 ¢ 516 §1.0820 13,053 1 :.3580 | 5.3610 ] :.632{ 1.03584 §:5.72730
L1093 A5 ] L1657 21 3,158 § .3030 ] .2967 420 108006 7225
L0074 415§ L0521 21 25171 2400 .2767 3701 .SH9} L7075
0172 Bt} 0323 1,604 L1550 22034 277} .6798 ¢ .6720}.0.

. .337 1 .03278 1,642 | 1535 2247 .272 ) 6739 .6683
.290 | L0206 1,016 1 .1030} .1933 2101 L50121 6150
246 § 01207 |: 667§ .0650 ;- 1610 1781 .5319 1 .6230
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o Minimess ofiimate srengids of ‘lem Spttiﬁcagoés B :és.d ASTM SprciBeationn, B 353 plus 14 e{iho 4 bt et aad g ol ST watues; &
or eotrfactops, 153 minmum Bl rangthy ¢ Jpreibeytons, s 4 of the differecce betvesn matiges o alaimu ASTM ralees, Jur
o83 eondoctars, inimym nhu:z‘a sreogits dﬁ%ﬁﬂmi&-ﬁimm B Y39, p'?x 3 of the d:ferecce —hce‘- minimum and maximum, * kd

*re § reragt outdde diwmcter ocbinined commorcially, IVYBDE 1o w
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TABLE 20
COPPER WIRE—STRANDED AND SOLID—TRIPLE BRAID WEATHERPROOF—CHARACGTERISTICS AND LOABING

Claracterstion of conductor Loading pur Tinear fook of conductor, pounds

Cuoponrot I'zél o ’ Ultimate tensile strength, Light boading dudrict H-ary loading dutrict
{sfnnds} pourds

] Pamir | ittt e
- 5 eavering, » Veetieal log 4, =255 0halin Yetalls, .
o Dia- $oting | gqnire inch . b sindof §lbe [ Pusiltact ki baad ;

| [193 S Hard Medium | eunductice conduclat with! por s fi.on
gt i R dréen®  Rardddane Doeni) - | FEH I tosd 1§ inch of ice c,:?g;lk:’r_hb
. P - P P - e
T P ) E ° ; LA P (R

st load,
wind of § [ty

Resuhant
lad .

109 | c1.350 | 15500 131,000 |25,272 { 2,822 |'079200| 2.968 | 3.0910 | 171000
o162 U 1.250°| 13927 (122,510 [18,726 [ { 501 | 3331 | 2,009 | 2,082 | 11250
a3s7 | 2749 115,500 113,024 | 1.315°'}' 16667 | 1.501 | 2.2777 { 1.0000
1147 | o0, 1968 11,365 | 9,366 | 0.9850 | 5667 | 1.136 | 1.5215 | 0.9250
T2 2 I 1662 | o151 | 7772 | 5000 | 5367 | 0.063 | 1.6114| .0025
2518 | 710§ 1318 | 7.366 | G205 | .6530 ) .4731] .s07 | 1.4051] .8550
1819 | . 1015 | 5925 | 49521 52201 1100 | [6s3|1.2333| 8300
4228 | 610 | 0520 | 4,753 | 3053 | 4210 | 4067 f .5SS|1.1142] 5050
003 | 0057 | 35021 3154 § 3250{ 3301 | 472]o0.0s5t] (7515
0074 ) 4S|.0521 | 30:2 | 2517 | 2700 .3253) .423] .ssi3| 7110
0772 | 390 .0328 1,910 1,3?; .1@ 2600 .3(1)1 23 | 005
AN Y e '.~013. TS .l; 70 f:la ;2 %\111. o, f‘.'i-- & A «7' -71 7. '1;:(:!935
B e B i 1250 | 1616 | .1136 % “6103° 76735
201 | .01207 | 's26 |'e67:|:7 0760 1 1060 | 210] .5607| 6470

01230 1 '1.056 10,7851 145030 {37,210 | 3,761 | 1.10n | 3.836 | 5.0146 | 1 3250
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* Misimum eftimate strengthe of ASTM Specifications, B 139, . . R i
*? For stranded enoductors, %05 minimum oltimate srengths of ASTH Kccifeations, B 2-29, f"ul 3{ of the diflcrepce betwcea marimurm eod $07% of mivimum ASTM vylues; for sod54
eondusiocs, minimum sltumate sirengtls of ASTM Syccifestions, B 239, plus 7{ of the difercoce brisced misimum apd marimum.
#40 Average octiide diameter obbained commercially,




TABLE 21
GALVANIZED STEEL AND IRON WIRE—BARE —SOLID—CHARACTERISTICS AND LOADING

C'hmta-u{u of conductor ' ’ ' Leafing per linear laot of conlucice, pounls

Tltizate teesle srength, Light loading district Heary loading ditrict '
pounds®

’Hr‘.ubhﬂnﬁd.
Yestical ae'sordallond, Yertieal boad, | vind of 8 Ihe. Rl :
FEB BB ”D"JM“J' f’md D&i‘g: mh‘“*::i““ eondartor with] per #q. (1 lm?i“‘ .
e ’ (nd.c da ooly enn uctor ’ e f““ 3 e oﬂu Y

.lzn_;x '?nn

0.23s | 0.0t15 | 2028 | 2270 24 .1530 0.1587 | 0.220 ] 0.6119 0.(;190
203 | -0321 | 1475 ,650 1,770 . .1353 A76 ) .5101 1 .6015
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* AH ultimate tensile strengihs are from ASTM Sgecieation A 111-35.




TABLE 22
COPPER COVERED STEEL-»STEAND, soOLID AND COMPOS\TE——CHARAOTERISTWS AND LOAD!NG
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TABLE 23
ALUMINUM CABLE STEEL REINFORCED-BAHE—CHARAOTERSSTICS AND LOADING
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App. B Mechanical and Loading Data

* TABLE24"
MECHANICAL CHARACTERISTICS- OF GALVANIZED
STEEL STRAND

Cltimate tenaile streogth, pounds

:

[ | |

AI‘:P‘!_‘
3883

19,100 | 29,600 |
15700 | 24,500 |
121007 1
9,350 | 1

854
38
838381

EEBY
33

5,350
4,250
3,150 |
1,900

9/32
1/4 121
3/16 ‘ 73

jopey
YY)
83

o
@D
3

500
§,300
4,500

6,950 | 10,800}

5 - §,000 |
6,400
4,750
. 2,850

~

¥
]
’
L
)’
y
2

. Norw—All data from ASTM Spacification A 122-33 for 7 strand onble.




~ Conductor Sags

APPENDIX C
CONDUCTOR SAGS"

(a) Basis of Sag Curves xér Supply 'Conductors

Data are presented in Appendix C in the form of curves in
Charts numbers 1 to 9 inclusive, showing conductor rags which
produce tensions that do not exceed either 35% of ultimate
strength of the conductor at 60°F and no wind, or 50% of alti-
mate strenfrrh (safety factor of 2) of the conductor undcr the
maximum loadmr' conditions specified for Light or Heavy Load-
ings in Rule 43. These sags are considered particularly ap-
.plicable to the stringing of new wire (i.¢.-they should be con-
sidered initial saos Tor conductors Whlch have not been pre-
stressed) and are not recommended in the case of used or so-
called prostrexsed wire,

‘The curves of the sag charts were drawn from computations
made under the follomnn- conditions:

1, Sagz curves in the Light Loading charts are based on

30% of conductor nitimate tensions at 60°F and no wind. *
2. Sag curves in the Heavy Loading charts show sags which
will obtain at 60°F and no wind, in conductors which
are so strung that under heavy loading conditions the
conductor tension will be one-half of the ultimate tension.
The sagx eurves for weatherproof wire are for conductors
having a triple-braid-weatherproof covering.
. Conductor dimensions, weizhts and loadqu were taken
from the tables in Appendix B.
Modulus of Elasticity—Ibs. per sq. in.
Copper -17,000,000
Steel and iron, Soldeecee-. «==29,000,000
Steel, stranded ememeomma- -==21,000,000
Copper-covered steel, solid.... 24,000,000
Copper-covered steel, stranded.23,000,000
. Coefficient of Linear Thermal Expansion—per degree ¥,
Copper
Steel and iron

(b) Communication Conductor Sags

The safety factors of Rule 44 and the conductor sizes of
Rule 494 ore the minimum requirements applicable to com-
munication conductors, Conductors having sags not less than
those specified in Table 25 will meet the minimum requirements
of these rulex for Grade “F’’ construction. The sagz values
ziven in Table 25 are greater than are required by the minizanm
requirements, but are considered to be in accordance with good
practice.




App. C Conductor Says

(c) Sags for Unequal 8paxs, Level Bnppom a.nd Normxd
Conditions

When a crossing span and its adjoining spans ave of different
lengths it is not possible to string the conductors 5o as to make
- both the normal tension and the loaded tension balance in the
several spans, This condition should be met by selecting a sag
for the longest span not less than that saown in the accompany-
ing curves, pages 271 to 276, inclusive,

The sams for the other spans should then be determined as
follows: For each span multiply the sag for the longest span
by the square of the ratio of the length of the span under con.
mderatxon to that of the longest xpan. The total normal tenxion
in each of the spans will then balance and the total tension under
loaded: conditions will be slightly less in the xhort spans than in
the longest span.

Example

A.-u.ume—A crossing span length of 250 fceb-—-Heavv Load-

ing Distriet, .

Adaonlam,rz spans of 300 feat and °00 feet, respec-
tively

Conductors No, 0, AWG copper, medium-hard-
drawn, stranded, bare. A

Sa.f:,from curve on page 274, for a 300-foot span
is 5.30 feet,

Making the sags in the other spans proportional to, the
squares of their length, the sag in the 250-foot-span will be;

(") 0)!

(300)' .

The sag in the 200-foot span will be,, -

200)2
-((-éab-;—, X 5.30==2.36 feet

(d) 8ag Correction for Temperature:

The curves, on page 277, cover the correction of sams for
stringing temperatures other than that for which the sag
curves were calculated. These figures cover the normal range
of stringing conditions for temperatures at time of string-
ing, varying between 0°F and 130°F, and for spans of from 100
feet to 1000 feet, inclusive, in 100-foot steps, with the exception
that the 150.foot span has also been included. They represent
averame values for each degree F. difference between actual
stringing temperature and the temperature for which the curves
were calculated, that is 60°F., The corrections for temperatures

X 0.30w=3.68 feet




268 Conductor Sags App. ©

greater than' 60°F are o be added to the normalisass while the
corrections for temperatures lesy than 60°F are'to. be.xubtracted,
The correction for a given difference of temperature {rom the
base value is considered the same whethor the stringing tempera.
ture is greater or less than the base value, . o

The use of these corrections may be illustrated by assuming
a specific case: n o

Example

- Assume—~A span of 300 feet—Eeavy Loading Distriet.
' Conductors No. 0. AWG copper, medium-hard.
drawn, stranded, bave. ‘ o
Stringingy temperature S0°F, ' -
Minimum normal sagz, page 274, is 5.30 feet,
Difference between stringing temperature’ and
normal temperature is 20°8,

~ The ratio for saz divided by span is 0,0177. From the
eurve on page 277, the correction per desree F for this ratio
for a span of 300 feet ix 0,024 feot. e
The 'total correction for 20°F difference is,

20 x 0.024e=0.48 foot L

Then the corrected sag in 5.30--0.48 equaly 3.78 foet.

If some other span than those covered by specific curves is
used the correction may be obtained by interpolation between
curves, C
(e) Sags for Supports at Different Elevations. . ,

The saz curves have been based on- the supports beingz at
the same clevation, The curve on page 278 covers the correction

{ the sag to care for the difference of elevation of NUPPOTLK,

The use of thiv correction may best be illustrated by taking

a conerete case: _ -

Example
Assume—A span of 300 feet—Heavy Loading Distriet, .

A difference in level of sapports of 5 feet.”
Conductors No, 0, AWG copper, medium-hard.
drawn, stranded, bave, - - o

The curve, page 274, requires a sag of 5,30: feet.

The ratio of difference in level of supports divided bjr the
sag s 5,0 divided by 530 which equals 0,94 and is the ratio
marked h/8 on curve, page 278. The multiplier € for thix ratic
s 0.58, Therefore the sag below the lower point of support ix,

0.58 x 5.30w=3.07 fout ' s
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If the sag s to be meusured from the higher support, the
sag below the Jower support may be obtained as above and the
difference in elevation of wupports addod thereto, which. - mvm
the sug below the higher support as 3.07-+5.00 which equals 8,07
feet. The difference of levelx may be such that the resultant
pull is upward at the lower support; that is, the lowest point in
the span is at the support. To cover this eondition, and alxo as
an-alternative method of solving caxes like that just conkidered,
use may be made of the followinz approximate rule which ix
sufficiently accurate for all ordinary situations,~‘The apparent
sag, or the vertical dintunce hetween. a straight line joining sup-
ports and the tangent to the Npan, pamHeI r.hereto equnb thc nag
for a normal span of the same lepzth' o 7l -

(1) Determination of Amount of Sag for Varions Pomts m a

The saz curves on pages 271 to 276, inclusive, show for wu'e\
of different sizes and materinls the va.lue of the center sag at
. which these wires should be wtrung under normal conditions to
have the assumed factors of safety under the designated load
conditions, At times it inx desirable to know, not only the
amount of saz at the center of the span, but a.ko the amount of
sag at some other point in the xpan,

This s necessary, for example, in obuumn" t.he clearance
over other wires where the point of crossinz botw;-en the crosse
ing xpan and the wires crossed, occur, not at the center of the
crossing span, but at xome othcr point,

On page 270 a curve is ziven by means of wh:m, ziven the
amount of center sag, the amonnt of the nag 4t any other point
in the span can be determined, Thix enrve gives the valve of
the nag at ol pointx on the cutenury curve expressed in per.cent
of the center saz,  The use of this eurve is shown by the follow-
ing example: : ‘

Example

Assume—A span of 300 feet—Teavy Loading District.

A center sag, determined from ?che rag curves, of
5.30 feet.

The crossing span croxser; over.a Clam C line, on
which the top wire at the point of this crown«
has an elevation of 25 feet.

This point of erossinz to be 105 feet from ?.he
nearest SUpport of the erossing conductor, and a
minimum vertical c}earame of 6 feet ix required
at the point of crossing,

Required——At what height must the crossing conduetor be
supported in order that this required vertieal
¢learance shall be obtained?
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Ax the span length ix 300 feot, and the Qintance from the
nearest support to the point of erossing in 105 feet, thin distance
1% 33 per coent of the xpan length, . From the carve, page 279, the
value of the sar at thix point is 91 per-cent of the center xag.
The sag nt thix point, therefove, equals 5,30x0,91-=4.,82 feet, -

Therefore, the required elevation of the croxsing conductor
at its point of xupport ix equal to the height of the Class C wires
crossed (25 feet), plux the minimum vertieal clearance required
(6 feet), plus the xag of the conductor m; thc pomt of cmmmp:

(4,82 feet),
-+ 25 feetel6 foeta-4,82 Ieet-«?m. feat

® Cha.m. of Conductor Sag Curves

The following list includes charts. of sags of various-sizes
and kindx of copper conductors, adjustment curves for tempera-
ture changes, sag adjustment curve for Nupports at different
elevations, and a table of saxs for commumcatxon CODd\ICfJOl'h in
Grade ‘“F’’ construction:

Chart No. ' Deseription - Page
Conductor Sags, Light Loading, Bare Copper,. -
Hard Drawn and Medium Hard Drawnheea.. 271

Conductor Sams, Light Loadinw, Weatherproof
Copper Hard Drawn and Medivm Hard Drawn 272

Conductor Sams, 'Heavv Loading, Bare Copper,
Hard Drawn 273

Conductor Sags, Heavy Loading, Bare Copper, -
Medium Bard Drawn - 74

Conductor Sag, Heavy Loading, \\’e&therproof
Copper, Hard Drawn... 275

Conductor Sags, Heavy Loading, Weatherproof'
Copper, Medium Hard Drawt.cccacamnanas 27

. Copper, Sazx Adjustment for Temperatureanmaca 27

Saz Adjustment Factor—-quppom at Different
Elevations ..

“Catenary Curve Ordinates..

Table No, | |
25, Suggested Sags for Communication. Conductors
in Grade """ Construction
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Conductor Sags App. ©

CHART NO, 2 LIGNT LOADING:
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TABLE 25
INGHES FOR COMMUNICATION CONDUCTORS |

N GRADE F CONSTRUCTION

STRINGING SAGS IN

Eightloading Heary londing®

Temprrature, degrecs Fatronheit Tempersture, degrees Fadaeoheit
19 £ @0 12] 20 £
100 7 0 4.5 4 3.5
120 10.5 5.5 7 5.5 5
11 It 0 7.5 6.5
160 18 15 12 10 8.5
180 22 18.5 15.5 13 11
200 27 23 10 16.5 13.5
220 32.5 27.5 23 - 20 16.5
210 36 - 315 27 23.51 20.5
2060 42 ar 32 | 216} 2t
250 19 $2.51 37 32 27.9
300 | 56 19 1251 36.5] 32

tength,

Shng 40p0npue))

Be taerease § 13 meet the safely factx regareme LS

*fa heavy los_zfini Judricts I‘afl oftte given n!um e ins-.'%h{t‘ur‘lq the f-x‘!o%is( ecaductors snd most
. et P -

Haddnts eoppir, No AW by spans greater thax 3
dnasivd oo, EBB, N § BA() fa spens grestes thas }70 fect.
Oalvsnized fron, EAR, No 10 BR{}in !%ur,l groter than 10 fout.
Oalvarlsnd bron, EBB, No. i123d Na. i B in spars of asy Yength,
Oalnanised voa, BB, K 12 BRI in spans graates 1han 170 fect.
Gulvasiscd kron, BB, N2 11 BRO Ia rpans greater i 11E fut.
fhalvanisd iwon, BB, No. 1 BXC & spans of ary kogth,




Communication. Line Detail

APPENDIX. D |
TYPICAL COMMUNICATION LINE CONSTRUCTION

For a communication line carrying from appgoximatc_ly 6
10 20 conductors in a Lizht Loading area, phe following specifica~
tions adequately meet all intents and requirements of thix oxder:

POLES R
Round, wood, butt-treated., 25 feet in length, minimum top
circumference of 15 inches, and set to a minimum depth of
4.5 feet in firm soil, .. A
- CROSSARMS Lo
33”x43*x10. Attached by means of throuzh bolts” and
washers, with a-15 inch center line of pole clearance to nearest
conductors. Standard 30 inch quarter braces installed:on the
face of the erossarm with -inch bolts and 3-inch drive screw
at‘_.the pole, , T
- PINS
13x8" wood pins. oL
'INSULATORS S
Pin type insulators to be of desizn that will engage the
- thread of the pin for not less than two and one-half turns,
CONDUCTORS LR a
Size and material dependent upon the class of “:eireuit
- involved, "Sagx as:specified in Appendix C, Table 25,7 The
average span length is 150 feet, o e

~ For guying at angles or dead ends, it ix recommended that
a ‘““Lead over Height'' (rotio of the horizontal distance from
the face of the pole to the point of entrance of anchor rod in
. the ground to ‘the.vertical height shove the ground of the
attachment of said guy wire to the pole) of 1 be-used: At
anglex in the line where the pull of the line exceeds 41feet,
- ie, the angle of .departure exceeds 5 degrees, a guy strand
" having-a strength of 1900°1bs, (1”) or mreatershall beused
with the necessary pole shims, hook bolts, ete. - (See App. G,
CFig.8s) Co LT
AQ line hardware to be galvanized or of other: corrosion
resisting material, - ‘ N

i




TABLE 26

REPLACEMEMNT GROUND LINE CIRCUMFERENCES IN INCHES OF SOUND SOLID WOOD FOR COMMUNICATION
: POLES IN GRADE “F° CONSTRUCTION
This table is suilable for poles suppoertiog cables; foterexchbange tines (toll trunk and telegraph way wire) ; and exchange or
tocal distribution lines of more thay 10 wires. The circumfesences given in this tabtle are based on a safety factor of cnebalf, a
melelus of rupture in bonding of 5600 pounds pez square fnch, and the masimum number of wires {.101 inches in diameter) shown
in tte headings of the respective colamns, . .

P - -

Load is vumdxs of wires

Leogth :
of n“‘l’ !ff:t’b
(fret) et}

20 100
150

100
150

100

200

TR AU UDLLINIUL )




100
125
150
175
200

£~ Refers to Light Loading Distik, Rade 413,
e s Do o 001,

g
£
g
=
=
&
~
=
g
2
&
]
.
~
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TABLE 27 C
REPLACEMENT GROUND LINE CIRCUMPFERENCES iN INCHES
OF SOUND SOLID WOOD FOR COMMUNICATION POLES
IN GRADE «“F» CONSTRUCTION e
Thin table ix suitnble for polex supporting exchange or locn) ‘dintribu-
tion lines of 10 or lema opon wiren, The circumferencen given in thin table
are baned on a wafety factor of onehalf, n modulus of rupture in bending

of 5,600 pounds per mqurre inch, and the maximuny number of wires (104
inches in diameter) whown in the headingw of the rewpective columnn,” -

Load in number of wires ... ... .

Vo 00 5
(font)

[
[

100
125
150
175
100
125
150
175
200
100
125
150
175

200

100
125
150
176
200

L.Le~Rafers to Light Laading Distriet, Ruls 43,2,
H.LyHafern to Heavy Loadiog Diatriot, lb:lo 1.

9
9
9
9
6
9
9
9
9
9
9
9
10
10
10
10
10
11
11




Pole Clearances from Rairoad Trecks

APPENDIX E

CLEARANCE OF POLES, TOWEZRS AND STRUCTURES
FROM. RAILROAD TRACKS

Where poles, towers or other line structures are set in prox-
imity to railroad tracks, the minimum clearance from the face
of a pole, tower or structure to the raﬂrond t.rack qhall be as
follows

Y

-

Betwean centsr line of nomoon nide of wideat car
wack and face of pole and face of: pule

Standard gauge . Narrow, gauge

Clawn of tenek  |Polam aupporting Polas supporting|- -
trolley contact trolleay contact
asonductors 1In All other conduetors in
bracket ocon- 1o bracket cone
stroction, mingla|  P¢ wtruction, wingle |’
and doubje and- doubLeu,
tracks trwcku . ’

2

Al gRe

Muin trRekN caces 3 COREY

J
-All other truckx .. 3 . B e IR - LS PR

, The above clearances are based on tracks that transport
standard gauge freight cars of a maximum overall width of
10 feet 8 inches. The clesrances tabulated above and other clear-
ances specified for railroads and street railwayy not transporting
standard {reizht cars are fonnd in thiv. Commission’s General
Order No. 26C,

All minimum side ‘clearances preseribed in this section are
for tangent track. In general, all structures adjacent to curved
track-xhall have a minimum side clearance one foot greater than
the equivalent minimum side clearance required for' tangent
track. Where space is limited, the minimum side clearance for
structures adjacent to tracks of not over 12 degrees curvature
shall be the same as for tangent track but if over, 12.degrees
curvature, 3-inch shall be added to the equivalent minimum .ude
clearance reqmred for tangent track for each degree of the
curve, Where track contains super elevanon, minimum’ side
clearance shall be incressed as necessary to give the eqmvalent
cleamnces based on mngent tz-a.ck. '




Typrcal Problems

. APPENDIX P...
TYPICAL PROBLEMS ' '
The application of line construction requirements spécified *
in this Order is exemplified in the following: = = o
Part 2. Crossing Problem-—A Claw H and a Claw C ~girc!§it
crossing over a major railroad, major Class € cireunits
and a highway., . R
Part 2, Dead End Problem—Class H and Class I, eirenits at a
dead end.

Part 3. Augle Pole Problem—Guying & pole supporting Class B
‘and Class L circuits at angles in lines,

The problems are computed on the assumptions of lizht load-
Ing conditiony, with Grade **A’’ construction used for the power
cireuits and Grade *‘F'’ construction used for the communication
circuits except in the crossing spans where Grade ““B’’ ix _
required. The' construction details specified in these Typical
Problems are made to conform to current good practice.

PART 1.
‘ CROSSING PROBLEM L
A diagram including dimensions ix shown attached between
pages 300 and 301, The data chowen for the crossing follow:
| DATA OF CROSSING T
Circuity . . R . , e
Two 3-phase 60,000 volt power circuits,  One metallic pri.
vate Class **C"’. telephone cirenit. - ‘ L
Configuration - . o - ‘ L
Power conductors of each cireuit’ are in vertical planes on
opposite ends of the croxsarm. Private telephone cirenit is ina
borizontal plane. o Lo
Condulétou ‘ ‘ ' o o R
- Power. circuits are 6 No. QO AWG, bare, stranded, hard-
drawn copper. Private telephone cirenit is 2 No. 8 AWG, bare,
solid, hard-drawn copper, except in the crowsing span where it
ix 2 No, 6 AWG, bare, solid, hard-drawn copper.
Inaulators
Porcelain, pin type, meeting the requirements of Rule 49.5-A.
Tios

Annealed copper wire to comply with Rulex 40,3-B and 49.3-C.
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Pins . )

Power circuitv—wrought iron pipe (extrn strong), 147x183”,

to comply with Rules 40.3.B and 49.2.C. Aswumed bonded in

accordance with the requirements of Rule 53.4. -
Communiecation cirettit=—13"x9" locust,

Crossarma
Power cirenitsm-Douglas Gr (dense), 417 x 537 x12%, 1.9” pin
holes, 33" hole {or through bolw ,
Communication eircuit=—Douglas fir (dense), 337x43"x42”,
117 pin holes, 344" bole for through bolt.
Crossarm Braces
Meeting the requirements of Rule 49,2.C.

Poles
Western red eedar, round, butt treated,

Span Langth
Crosuing span, 200 fect,
Adjacent spans, 130 feet,

CONSTRUCTION REQUIREMENTS
1. Conductor Sags and Tonsions

The conductors are assumed to be strung so that at normal
conditions of 60° F. and no wind the teusion will be 33% of the
ultimate tension of the conductors. From Chart No, 1, Page 271,
it will be seen thar under these conditions the No. 00 AWEG con.
duetor, for a 200-{oot span, will have a sag of 1.0 feet, (0.99. when
caleulated) and the No, 6 AWG conduetor will have a sag of 0.90
feet (0.89 when cnleulated). These sazs may be caleulated by

means of the following approximation formula:
' wd?
&7

Sar =

Where w == conductor loading, pounds per lineal foot
d == span length, feet '
T == assumed allowable conductor tensions at 60° P,
and no wind

Tor No. 00 AWG conductor
Sag 0.99 fect

For No. 6 .‘\WG conductor
07933 (200)%

PO == (.89 feet

Sag =
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4. Clearances of Conductors Above Crossarms

The minimum clearnnes of g 60,000-volt conductor from the
Nurface of a crossarm i required (by Table 1, Case 9, Column
F,) to be at least 3 of the pin spacing Specified in Table 2
Case 15, Column H, which would be 2 minimum cleargnee of
9 inches. For thin problem an 184 ineh PIn is uned which, with
its insulator, places the conductor 14 inehes above the erossarm,

5. Conductor Clearances Above Highway, Pole Lines and Rajl.
road TrﬂkaS Tl et
The poles Nupporting the Croxsing span are 55 feet in length,
set 7 :Ifect (Rul 1 i
Frami

_ owable variation o
the sround clearance of o757 (2
Rreater than the difference between th
2% 130°F (19). the clearances may be ,
all conditions, diagram, between Pages 300 and 301, the
distances from Supporting pole C to the varioyy objects. erosved
over by the conductors are gy follows .
Telephone pole line.: . wtocen. . .
';.-hway.,(center,).i'.._.------..--........--...'..
Telearaph pole line on RR T/ Weeoo ol
ilroad Traeks (center) ____.
Railroad Sivngl pole line

The total length of Crossing ‘span is’ 900 fee. Therefore the
clearance at 60°F of th i mmunication: eirenit above

the telephone lead at point of erossing iy obtained ax follows :

Clearance point distaneo from Pole C iy 377 g»,

At 37 6 or 18.8% of span, the sag I8 equivalent 1o 61%
of the center sax (see Chart No, 9 Page 279), or
0.61%11=17 inches sap, s

Therefore, the clearance equalg:

24— (77 - 4 =g S

The minimgm required elearance g given in Table 2,
Case 3, Column C is 2 feet. T e

19wy
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In o like manner the clearances,- at 60°F, of-the pnvate com-

munication circuit conductors at t}~e other pomts of croasmg are
as follown:

. M inimum
Pointa of Croaming Clearanoen

Highway (center) aaoee- . 27T
Telegraph pole linCuncenamen 357
Railroad Tracks (center).a.. 2775
Railroad Signal pole line.... 670"

6. Insulators

In addition to the electrieal requirements set forth i in Rules
33, 104 and 114, the insulators supporting the supply and com-
muniecation conductors shall have -m.fetv factors (mechnmcnl)
of 3 and 3, reﬂpem"elv

7. Pins, Ties and Conductor Fastemngs

Ties used in conneetion with pin-type insulators shall conform
to Rule 49.3. ' In this problem a No, 4 and No. § annealed cop- -
per wire are used for the No, 00 and No. § circuits involved,

Pins used in econnection with: pin-type insulators shall have
sufficient strength to withstand the tension in’the conductor.
In the case under discussion wrought iron pipe-pins of the
dimensions and conxtruction indicated below are to be employed
for the power conduetors, '

MAXIMUNK
: - eI e
[ amce

OF IBULATOR  YTIC FOINT ARDVE.PIN.
ar OF Pide

DIANCYER = R 0-90‘

—md AT EA % 4= 1,50

Prbeae, ), PinE Wi

el MAPARASNS

j

of
N " i
7=

Bending moment (at erossarm) M = 2605 X 14 = 36,470 pound-
inches

Secmon modulus E = 11 (D <), — 0.0982

(1.904-1.50%)
1.90

= 0.412 inches"

& e M 36 4"0 Qr Q. ™
Fiber stress S = =041 = 88,500 pounds per sq. in.
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Awuming that the ultimate fiber stross of wrought iron iv 48,000
pounds per square inch, a single pin is not sufficient, as it pro-

vides a safety factor of 0,542, %—2-9%_. 0.542 }, for an mumed
teasion of 2605 pounds in the conductor at maximum loading.
Since a safety factor of unity (Rule 47.5) ix required, two pins
are necessary and theretfore double crowmm, Ppinx and, msula.tors
are wied on the poles supporting the crossing span.

Locust pins. are 1o be used in thix case for the pnva‘oe telew
phone conductors, Although a livinch locust pin would be
sufficient to withstand the conductor tension of 570 pounds with
a safety fnctor of at least unity, as required by Rule 47.4, care
would be necessary to provide sufficient strength in the conductor
fastenings, In this problem the private telephone conductors
are considered to be dead-ended at the ends of the crow.mg apa;n

8. Crossarms—~Horizontal Loads
Power Circuits

The point of maximum bending moment will be at the eross.
arm through bolt attaching the arm to the pole, at which point
the cross section of the arm is reduced by the amount of the
bolt hole. Cromsarms supporting the 60 kv wires are 1o be of
Douglas fir, dense, dimensions 43" x52”x 12, bored as us-
trated below

o at,

S 11{- -

—

T Ay
Pimuanediny R4

The section through the arm and t.ho mct.hod of computing
the fiber strexs iy shown below. -

Long-time loading: Since longitudinal conductor loads are nor-
ma.uy balanced; long-time horizontal loading of the power
cireuit croxsarms need not be considered,

Single arm, Mezimum loading, 25° F and an 8 Ib, wmd :
Bending mmoment = 2605 X 66 := 171,930 pound-inches

2

Section modulus = bd where

6
b == 5,75" -~ 0,69 == 5.06”
d 4 nrll
§ == {{:”ﬁ 0.69”

5 mpENg
3:9-53-2%-(-4—"22 = 19.0inches’
Fiber stress = Bending moment

o e 173,930 - .
Section modulus = oo = 9050 1bk, per sg. in.

Sect.ion modulus =
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Marimum loading

Bending moment = 570 X .18 == 10,260 pound-inches
Section modulus == 6.26 inches® (as per calenlutions: above)

)
Fiber stress = -lg—'-‘-;—g-q-: 1640 pounds per sq. in.

The allowable value for modulus of rupture in bending, under
maximum Joading conditions, is 6,300 pounds per sq. in.,
therefore o single arm provides. a safety factor of 3.84
under these maximum loading eonditions. L

9. Crossarzms—Vertical Loads”

The vertical load on crossarms, where supports are approxi-
mately at the same elevation, is due to the vertical load of con-
ductors in each adjacent span plus 200 pounds at the outer pin
position. Im the problem under consideration the econductor
supports on the crossing poles (€ und D) ‘are at the same eleva-
tion, and the sapports at the adjacent polex (B and E) are
4.5 feet lower in elevation, which difference in elevation is greater
than the normul sag, Then the conductor loading on'a erossing
span support would be one.half the weirht of the ‘eonduetor
of the crossing span plas one-half the conduetor weight 'of o
hypothetical span, the curve of which passes through the points
of mppom. . R . RN ’ i

Half the length of the hypothetical span may be caleulated
ax follows : o o

- D , aT
=t g
Where X == § the hypothetieal spun'in feet,
D = horizontal distance betwaer supports in feet,
h = difference in elevation of wuyports in feot.
T == conductor tension in-pounds, .
w = weight of conduetor in-pounds per foot,
. The total croxsing support-load is. caleulated: as follows:
rn s 200 150 , 45X 2074\
0411 =5 -r0.4l;.(? - W)-*- ‘309 =334 pc?!_mds

The bendm:: moment ix
334 X 66 == 22,040 pound-inches
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Dimensions of adjacent poles B and E are:

Height above grotfidaceeccnnmmacea

Circumference of top

Trameter of top

Circamference at ground liNlaeeaccccmnacan 47
Digmeter at f*round line ' 15.0 imches

11. Transverse Load on Crossing Poles C and D

The moment at the eround due to an § pound wind pressure
on the conduetors, is

Me=Ln P, (b’ = b’-) pound-fect-

-

Where .

L = Height of conduetors above ground in feet

n == Number of wires

S, and 8, = Length} of crossing and adjacent spuns, rexpec.
tively

P, = Horizontal load per lineal foot due to an 8
pound wind pressure on projected arca of
wire

P = 0,276 pounds per lincal foot for 00 AWG bare,
stranded copper

== 0.108 pounds per lineal foot for 6 AWG bare,

solid copper

= 0,085 pounds per lineal foot £or 8 AWG bare,
solid copper

= Morment due to pressure on top supply conduca
tors

= Moment due to pressure on middle supply con-
duetors

= Moment due to pressure on Jower supplv con-
duactors

= Moment due to pressure on telephone condue-

tors
oo )|
3375 X 2 X 276 X (3—’9—-‘—:——"—99) 4710 To.tt.

5% 2% 276 X(M)_ 4180 bt
5% 2% °*6><("’°"‘ °°)__3sro Touft,
2538 X 2 X 108X (—Sg—)= 610 Bott

2835 X 2 ><ow><(-—-3§9-—-)= 360 Th.ft

Total moment due to wind prese
sure on conducters 12,510 1b.-£5
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The moment at the ground due to an § pound wind pressure
on the pole ix

M, = PR> (*?-’.:‘::3?3) pound-feet . .

= Moment due to wind pressureonpolc
== Pressure in Ibs, per sq. ft, on projected area

- 0f pole (8 lbs./xq. £ty T
== Height of pole above ground in foet (487
= Diameter of pole at ground in inchen (15.67) .
== Diamater of .ygole 4t top in inches (8.9

) <N 3 g Iy) e

=2 (897X ”ﬁ’,}:ﬁ*‘ 2X B ss50 Ioft,
Total moment = 13,510 4+ 8,550 = 22,060 Tb.-t.

Moment of resistance of pole == M= %1— ‘

Where , e . -
r = Iiber stress in pounds peradq, in,

- N - -
I = Moment of inertia of section = .

¢ = Distance from neutral axis to outer fher =
rI D3 _EDa SR
381 I8

122 122 % 22,060

—

B o6 = 730 lbs. per sq. in,
R 5. ‘ o

M

F=

.. The allowable fiher stress for western red cedar poles Lo pro-
vide & factor of safety of 4 i 1300 pounds per sq. in., bence the
Crossing. poles.are not required to be side guyed since they Dhave
a factor of safety of 7.9 for transverse load.

1Z. Side Gnﬁng

If side guying were required for the cronsing poles C and D
the method of computing the same would be as follows:

Side guys are desizned to take the entire transverse load of
the pole, the pole acting merely oy & strots . ’

The transverse force acting on the poles will be due to wind
pressure on poles C and D and the transverse wind pressure on
the conductors supportad. The length of conduetor used in
computing this transverse foree will be equal 1o one-half the
distance between the guyed poles & and D, plus one.half the
length of the span adjacent to these poles,

{
!
\




App. 1 Typical Problems

The total wind ﬁfcmure is computed as follows o
On Conductors o
. 3 R .
3% 2% 0276 X 22F29 _ 589 5 pounds

200 .
2 X 0.108 X5~ ‘ = 21.6 pounds

[ (. .
2 X 0.085 %20 = 12.8 pounds
On Pole ‘
Dy +D,) HP
24
(15,6 +891) 48 X 8
Total Wind Pressure = 716.4 pounds
The total moment on the poles ix the same as developed for
**Transverse load on polex’’ which was 22,060 pound-feet.
. Therefore, the center of load would be: S
. 22.060 - L
—crm '.s L] e
| 64 30.8 feet ubove ground
A nide guy could not be attached at this center of load and
provide the required clearances from the communication line:
therefore, for construction purposes the guy in assumed. attached
Just below the lowest supply cromsarm at a distance of 36 feet
above ground. ' ;

= 382.2 pounds
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Let M, == Totul moment on pole = 22,060 pound-fect.

C =Ieight of guy attachment above ground = 36
feet (assumed) o :

B = Distance of guy anchor from base of pole = 20
feet (asvumed) ‘

T = Tension in guy wire in pounds

A = Length of gay == /30 - 367 = 41.2 foet
T :::-—-"1{ : ' -

Csi * «
Sin « :-E— where

A= vVB*4-C?

e 20

Sin & = = 485
: V20 - 36%

T= w~.= 1260 pounds

. ‘ o BG4l T T AETEE
The specified safety factor for guys (Table 4) is 2 and,

therefore, & guy having an ultimate strength of not lexs than

35020 pounds is required. Ome Ivinch Siemens-Martin or a

Ys-inch common galvanized-steel strand would meet, the require-

ments for transverse load, T '

13. Longitudinal Load on Crossing Poles Cand D -

Rule 47.5 provides that Crossing struoctures shall withstand
at all times with a safety factor of unity the unbalanced stress
due to the combined pull toward the erossing of one-third of the
total number of conductors supported, the pull in each such
conductor being taken as the tension due to the specified Joading,

Number of condnetors involved = z = 2%:08e 3

Location of conductors resulting in maximum load—two
on top arm and one.on next arm below
Bending moment: .
2 X 2605 X 48.75 = 254,000 pound-feet
12X 2605 % 43.25 = 112,600 pound-feet

Total moment = 366,600
Fiber stress = Zot o 1203 365800 _ 1) o0 pounds
DY, 156
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v A gy artached at a’point 43 feet above ground on- pole C
or: D and at a point: 3. feet above around on pole’ B or E rcapec-
tively, would be required to withstand a lond of :

366,600
e
WX 0,963 = 860 pounds Co
In this eaxe, & yi-inch common, yrinch \xemen.s-‘da.rtm or

J«inch hlf'h-wt.rength g'uy strand would meet the reqmremcnts
of Rule 47,5,

The horizontul Joad tra.n.smmed 10 polc B or E by rmch a head |

muy would be:
SSSOX\mo:_.SSGOX 96 8 "Opounda
The longitudinal moment.on. pole-B-or-E-would. be:"
8,520 X § == 68,160 pound-feet :
and"the™fiber stress developed i pole B or E by e tcn.s:on of
9,070 pound~ in the head guy would be

o 122M 122X 68,160 .
F= D-‘ “W" ....460 pounds per:»qum:e mch

Pole%l B and E would, therefore, be adequate m hold ﬂm eon-
templated guy tension thh o sa.fetv factor oi’ ‘unity as required
by Rule 47.5. S
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2. Crossarms
Spacings ansumed are whown on. the pole framing diagram
on page 304. Double croswrms of Douglin fir, dense, are
emploved for each of the four diTerent cireuits, ,
Computations of the fiber strosses imposed upon the various
the unbalanced wire loads of conductors in the

to have a hori.
zontal strenzth equivalent to 130% of the xum of the strengths
of two single crossarms acting independently, The sStresses come
puted in this manner are-
. Fiber atresptbn, par aq. in,
Long-time loading Vaximum loading
TOp Cromsarmsemeeno oo 1412 1804 -
Second COOKSATTS nueenno. . 1598 2040
Third crossarms eeoooo..... 939 1202
Fourth ¢rossarms -- 1438 1811

Since a factor of safety of 2 permits a maximum strem
of modulus of rupture in bending of 1732 Ibs. per sq. in

L € —— L ‘)
6300 >,< 055 = 1 ‘?’") under the conditions of long.time loading

(60°F. and no wind) and 2150 Ibs, per sq. m( ‘

at maximum loading (see Table o), the crossarms chosen are
satisfactory, S R
3. Pole (See page 304) :

Rule 44 provides that poles supporting. unbalanced. longi.
tudinal loads in Grade *“A"* con.stx?uction shall have a rafety
factor of 4 apainst such loads, Rule 47.3 specifies that |
used to support unbalanced longitudinal loadsshall bave a safety
factor of 2 for all grades of construction. . (Where guys are
used they must tzke the entire load with the designated safety
factor, the pole being considered merely as a strut,)

Using the values ziven above for tensions at maximum load.
ing, the following moments due to dead ending the conductors
are obtained: ‘ ‘

3X 2125 X 4T3 == 301,500 pound-feet
4 X 1360 X 38.3 == 208,400 pound-feet
37X 890 X 30.3== 80,900 pound feet
3 X 1360 X 25.3 = 103,200 pound fect

Total moments == 694,000, pound-feet
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The total dead-end stress, using the tension vaiues for maxi-
mum Joaling given above, will be:
434 2120 == §,280 pounds
4 ¥ 1360 == ),440 pounds
3 % 890 == 2,670 pounds
3 X 1360 = 4,080 pounds

Tota.l == 18,570 pounds

Center of load =£2;419—92- = 37.4 feet above ground
18,570

The tension in a single guy with a lead to height ratioof 1to 1
(assumed) and a safety factor of 2 would be:
= safety factor X totalload _ 2 % 18..):
- cos d -

A stranded guy attached at the center of lou-df could be used
provided the allowuble fiber stress of the pole is not exceeded.
" The stress due to cuving at this point would be as follows:

The center of load (37.4" above ground) would be
9.9 ft. (118.8 inches) below the top conductom
(11 kv) and
0.9 ft. (10.8 inches) below the second crossarm (4kv)

The fiber stress in the pole at the center of load due to the
tension in the conductors above the center of load is computed
ax follows:

Bending moment 3 X 2125 X 1186.8 == 757,400 pound-inches

43 1360 X 10.8== 55.800 pound-inches

Total moment . =816,200 pound.inches

The section modulus:of a'solid eirenlar seetionis

=4 60982 ar

am

The diameter of the pole at the center of load i i -
d = 9.7 inches
Then

E= 0093" {9.7)? == 8§9.6 in.?

. _ __Bending moment _ 816,200

Fiber stress ~ Section modulus — 89,6
Since a pole in Grade ““A’ construction must have a

q&fo%tv factor of 4, the allowable value of fiber-stress would be
56
4

= 9110 Ibs. per sq. in,

= 1400 pounds per sq. in,; therefore the pole can mot be
cuyed by a single zuy but can be guyed as illustrated-on page 304,
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App. F Typieal Problems

PART 3’

METHODS OF PROVIDING PROPER STRENGTH FOR
UNBALANCED CONDUCTOR LOADS AT
ANGLE POLES

To meintain poles in proper position at angles and cormers,
it ix generally necessary to uxe guys or some other form of pole
bracing, Unless the line is dead-ended, the- -pull of the conduc-
tors is taken ax being the same throughout the line,

The degree of unbalanced pull at an angle or corner pole is
dependent upon the angle in the line at that point; that is, the
oreater the angle in the line, the greater is the ma.gmtude of
unbalnnce Rule 47.3 specifies that when the longitudinal loads
in & structure are not mormally balanced, the members stressed
shall be of wuch strength as to withstand the total unbalanced
load with factors of safety equal to those of Table 4. As'it-is
assumed that the line considered in thix-problem is. Grade ‘A’
construction, the pole would be required to provide a safety
factor of 4 against unbalanced loads; where wuys -are used to
take the unbalanced loads they must provlde a safety factor of 2.

It ix assumed that the line discussed in the forezoing dead-
end problem crosses from one side of a street to the opposite side,
that the longitudinal distance along the street between the two
polex concerned 18 77 feet, and that the angle of deviation (B) ix
33 dezrees, (See.sketeh.) This would result in an unbalanced
force being exerted in the direction of A of

18,570.X 28in5 = 18,570 X 2X 2840 = 10,550 pounds

METHODS OF GUYING ANGLE POLES

FORCE DWAGRAM

Assuming the pole heizht and framing ax shown in Part 2,
the top circumference of pole to be 25 inche\. the ground circums.
ference to be 30 inchex and the center of load to be 37.4 fect
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above ground line (as determined in Part 2)," the fiber stress

on the pole at the sround line is lmlil'ouowgc‘:‘ L o
‘Bending moment; M =374 % 10,550 =394,200. pound.feet
Fibor strosy = l%'{lr'ﬁ L

where cireumference = 50 inchex
nndd:lS.Sinchex S

: >y RS .

Fiber strexy — &;g;;i?;ﬂo = 11,970 1bx. per sq, in,
Asa xafety factor of 4 iy required, ﬂ_:é'éllé,\i’éble working
atress -is'-?-z-— or 1400 Ibs, per sq. in., and therefore the use of
Tuys. iy necessary, ' P
- A xingle guy attached at the center of load: could be used.
provided the modulus of rupture with ‘a safety factor of 4 ix
not ‘exceeded. The stresg due 'to muying at this point. ix ay.
follows: « : _ ST
Bending momenty o S RN
Toparm: 3 x 2125 3 118, X 28in-f = 430,200 pound-inches

Secondam: 4 X 1870 X 108 x 2 Sinm 33300 pound-inches

o . Total moment — 463,600 pound.incheg
Section modulus, B ‘ o ‘

The section modulus (E) at 27.4 ft. above ground is. 89.6

inches cubed, which is'the valye computed in Problem 2
iber stress
The fiber stress is )
"_“-:EVL = i@_f_é%o. = 35,170 pouml\pcr s‘:q‘.‘in.

Since thiy stresw . exeeeds the allowable stress of 1400 1bs. per
Q. in. for the pole, it i necessary to place guys gt more than
one point on the pole, and ‘therefore, ¢Y are attached at posi-
tions similay to the i i '

S eeas .
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Fyure No.

Tlustralive Diagrams
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ke To0lEF Sliprosin
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Ilustrative Diggrams

CO-LINEAR LINES

s _» A

¢
0-3 [nd NWILD\J

-}

ALL DENINTTION
21.7=8 :

FiG. 2°

W

SEE DEFINITION
21.7=2

FIG.3




CLEARANCE OF WIRES ABOYE RALROAD . TRACKS, HIGHWAYS £TC.

RULE 37  TABLE I,CASES | 325,
S axe ary ’ T
e

e Ve i
TRy AU gy
| Cht o Vi g n:;.
AN R :"’U’ M

I.F‘,
B

Ghcayn 133843

Q048N T

/4

CLEA ST MROYE CXOUND
IR ASEAS ACCE3IANE
TO PESCSTRIANS O,

b3
.
.
.
i
.
.
H
1
-
+
H
H
.
H
.

SULDAL D

A 4
CLCARANCED 2BOVE CADUND
ALENG THOMOUCHFARCS (W
PURAL LIBTRACES Oa
AZROSS OTHER AREAY
CAPABLE OF REINC TRAFER 3D
T YEMICLES OA
ARG T RAL (Wl’h‘tl‘

CASE 3
QAULAANCCY ALCwC
TrCAOULHIARES (W WERAN
CisTAKTS O CRCASING
RrORUCHFARES IX AURAL

CASE 0
CLEARANCES ABVE TRACKS
BiTRCTS,

Of RAKASAZS WX
TRANIPCAT R PROFOM

TO TRANSACAT FALICHT
CAAS WHERL WOT CPLAATLE
BT OERHLAD CORTALT WiAL

CLEARANCE S AT QRO SINCY
OF TRACKS OA ALOING AND
APWE TRACAS O SURFALK

OF STALLTS OF RALROADY, -, ;. -
OPLAATLE B OVERNEAD = ¥ -

TAOLLEY CONTACT W.ALS,

Fic.é

¥ rom v UaATONS  ME

AL 3P TABT 3RA3(Y In)




PYSR AN AL/ T I gl
338 TwOIIYNAOCA ¥O Wi FLON

- L4 -
ks f 3
£901 200400 1 : ¥
A {Recw IMANNE On¥ b A
' : X T THA Ml , ;-
TR

Oy KDY 108 IS
ey TR PR

B »=

¥ Yy .
SRR 11 S
WKW R *LM« ; T ol el |
X 3TTi) ‘%M TR IV RNAASY .I
AT S Ee TR AN ] ;Mn,ﬁidoﬂawmﬂr v e |

i

Er T N T

% EY IR AN S

%
=
3
-E
<
bl
=
T
| Y
-~
w
~
Z
-~
b

B 1 e s T o —

L

B T S e

ATORY WIK CIUT AN

4 ery §3IS¥D'2 378YLFOC 3INY :
INISSOND O INWOS IV STHIM X0 uuagu.d,u




Jlnstrative Diagrams
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App. G Iustrative Diagrams - 315
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Tlustratine Dragrams.
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