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BEFORE THE
PUBLIC SERVICE COMMISSION OF WISCONSIN

In the Matter of the Revision by the Commission of the

Rules and Regulations Governing the Construction, Opera-

tion, and Maintenance of Lines and Equipment Owned,
Managed, Operated, or Controlled by Every Public Utility U-2776
and Every ailroe.é Along or Across any Public Highway

or Private Right of Way over which Blectrical Ene;gg is
Transmitted, or Messages are Transmitted or Conveyed.

ORDER APPROVING ELECTRICAL CODE

WHEREAS a joint investigation has been conducted by the Industrial
Commission of Wisconsin and the Public Service Commission of Wis-
consin involving the revision of the standards of safe electrical con-
struction and operation; and

WHEREAS all railroads and public utilities under the jurisdiction of
this Commission and subject to the requirements of Chapters 195 and
196 of the Statutes have had due notice of the hearing held in con-
nection with the aforesaid investigation; and

WHEREAS as a result of such investigation certain changes in, and
additions to, the Wisconsin State Electrical Code have been adopted
and promulgated by the Industrial Commission of Wisconsin as their
General Orders Nos. 1000 to 1452 and 1600 to 1652 inclusive, effective
August 30, 1944, as more particularly shown in said code;

FINDING
THE COMMISSION FINDS:
That the requirements set forth in the order herein made are
proper and necessary to be prescribed for the railroads and public
utilities of this state.

ORDER

IT 1S THEREFORE ORDERED :

(1) That all railroads and public utilities subject to the jurisdic-
tion of this Commission and subject to the requirements of Section
196.74 be and are hereby required to observe and conform to the
standards of construction, maintenance, and rules of operation as
established by the Wisconsin State Electrical Code adopted by the
Industrial Commission, which is hereby approved and adopted as an
order of this Commission and a copy of which is hereto attached.

(2) This order will supersede and take the place of the order of
this Commission with reference to standards for the safe construc-
tion and operation of electric systems decided October 15, 1934, and
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of amendments and additions which became effective July 22, 1936;
July 25, 1936; September 7, 1940; September 26, 1942; November 16,
1942; and January 13, 1943.

Dated at Madison, Wisconsin, this 30th day of August, 1944.
PUBLIC SERVICE COMMISSION OF WISCONSIN

R. W. PETERSON
Chairman
W. F. WHITNEY
Commissioner
LyNN H. ASHLEY
Commissioner

SUPPLEMENTARY ORDER

W HEREAS the Industrial Commission published orders in the matter
of the revision of the Wisconsin State Electrical Code, made effective
as of August 30, 1944, and

WHEREAS “the Industrial Commission has published the following
additional orders: 13-3856, 13-3857, 13-3858, 13-3859, 13-3881,
13-3882, 13-3883, 13-3884, and 13-3885, and

WHEREAS this Commission issued a concurrent order effective as
of the same date:

FiNDpING

THE COMMISSION FINDS:

That the above orders as enumerated should be a part of the Wis-
consin State Electrical Code.

ORDER

IT 18 THEREFORE ORDERED !

That the orders 13-3856 to 13-3859 inclusive and 13-3881 to 13-3885
inclusive are a part of the Wisconsin State Electrical Code adopted
August 30, 1944. This supplementary order becomes effective Decem-
ber 21, 1944,

Dated at Madison, Wisconsin, this 21st day of November, 1944,
PUBLIC SERVICE COMMISSION OF WISCONSIN

R. W. PETERSON
Chairman
W. F. WHITNEY
Commissioner
LynN H. ASHLEY
Commissioner

- WISCONSIN STATE ELECTRICAL CODE

Preface

By Chapter 101 of the revised statutes, it i the duty of the Indus-
trial Commission to fix standards of safety in all places of employ-
ment and to formulate rules and regulations relative to the
enforcement of such standards. It is further the duty of the Indus-
trial Commission to fix similar standards and formulate rules and
regulations relating to fire hazards or to the prevention of fires in
buildings so situated as to endanger other buildings or property.

The first electrical code was adopted in 1917, Between 1917 and the
present date, the 1917 code orders were revised and changed a number
of times. The fourth edition of the code became effective October 15,
1934 and changes made which became effective on July 22, 1936;
July 25, 1936; and September 7, 1940. Later it became apparent that
further revisions in the electrical code were necessary.

On September 26, 1942 an emergeney amendment became effective
as Order 1001 permitting the regulatory authorities to approve sub-
stitute wiring materials and methods during the war emergency and
for a period six months thereafter. Changes under this emergency
amendment were approved November 16, 1942 and January 13, 1943.

The following committee representing the organizations noted,
together with the advisers given below, met with representatives of
the Industrial and Public Service Commission at various times during
1941, 1942, and 1943.

CODE COMMITTEE

C. B. Hayden, Madison, Chairman, of Committee, Public Service
Commission of Wisconsin

John E. Wise, Madison, Secretary of Committee, Industrial Com-
mission of Wisconsin

‘G. H. Andrae, Milwaukee, Wisconsin Electrical Association

E. J. Kallevang, Madison, Wisconsin Utilities Association

J. B. Wilkinson, Milwaukee, Fire Insurance Rating Bureau

F. H. Runkel, Madison, State Telephone Association .

W. C. Lallier, Milwaukee, Wisconsin Telephone Company |

E. W. Seeger,  Milwaukee, Electrical Utilization Equipment
Manufacturers

L. A. Wood, Chicago, C. B. and Q. Railroad

Wm. A, Haig, Milwaukee, Milwaukee Building Inspection
Department

B. H. Barg, Milwaukee, Electrical Contractors Association, Mil-
waukee Chapter

J. J. Daly, Milwaukee, Wisconsin State Federation of Labor

George E. Cooper, West Allis, Wisconsin Manufacturers Agsociation




The persons consulted as technical advisers were as follows:

V. H. Tousley,*Chicago, Electric Field Engineer, National Fire
Protection Association

C. B. Robertson, Milwaukee, Wisconsin Telephone Company

W. S. Wilder, Milwaukee, Wisconsin Electric Power Company

George Crowell, Milwaukee, Chief Engineer, Wisconsin Telephone
Company

C. T. Reisz, Chicago, Western Union Telegraph Company

W. E. Gundlach, Milwaukee, Chief Electrical Engineer, Wisconsin
Electric Power Company

A. L. St. Cyr, Chicago, Western Union Telegraph Company

E. H. Herzberg, Milwaukee, Manager, Electrical Contractors Asso-
ciation, Milwaukee Chapter

Walter Gerke, Milwaukee, Wisconsin State Federation of Labor

L. P, Works, Green Bay, Wisconsin Public Service Corporation

R. E. Purucker, Madison, Wisconsin Public Service Commission

Because some interests use certain parts of the code to the exclu-
sion of others and the revision of some parts occurs more frequently
than others it was deemed advisable to separate the code into two
volumes. When reference is made to the Wisconsin State Electrical
Code the complete code (both volumes) is meant,

The formal hearings were held at Madison on September 8, 1943;
at Milwaukee on September 10, 1943; at Eau Claire on September 21,
1943; at Wausau on September 22, 1943; and at Green Bay on Sep-
tember 24, 1943 at which time the committee made a report to the
two Commissions. After fully considering the committee’s recom-
mendations, the attached code was adopted by the Industrial Com-
mission. The official publication of this action of the Industrial Com-
mission took place in the official state paper on July 31, 1944 and
hence became effective thirty days later; namely, August 30, 1944.
The Public Service Commission’s order became effective as of the
same date.

Orders 12-3856 to 13-3859 inclusive and 13-3581°to 13-3885 inclu-
sive were published November 21, 1944, and hence became effective
December 21, 1944,

LPCAL ELECTRICAL REGULATIONS

Seetion 101.16 subsection 1 of the statutes provides that when any
orders of the Industrial Commission have been filed with the clerk
of any village or city it then becomes the duty of local officers to
enforce such orders and thereafter no local officer shall make or
enforce any order contrary to such orders.

However, nothing in this Electrical Code shall be understood to
limit the power of any town, village or city to enact and enforce
additional or more stringent local regulations, provided the same do
not abridge or conflict with this code or any other orders of the In-
dustrial Commisgion. The State Electrical Code sets forth the mini-
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mum congtruction requirements for the entire state, but where local
regulations are more stringent, in whole or in part, the additional
local requirements must also be met.

Less stringent local regulations ave held to be amended or modified
by similar orders of the Industrial Commission.

Statutes Affecting Interior Wiring, Transmigsion Lines, etc.

Section 167.16 of the Statutes requires the following regarding
electrie wiring.

Regulation of Electric Wiring, 167.16(1) It is hereby
made the duty of every contractor and other person who does
any electric wiring in this state to comply with the Wiscon-
sin State Electrical Code, and the r;ompanir1 furnishing the
electrical current shall obtain proof of such compliance be-
fore furnishing such service; provided, that nothing therein
contained shall be construed as prohibiting any municipality
from making more stringent regulations than those con-
tained in the above mentioned code. Proof of such compli-
ance shall consist of a certificate furnished by a municipal
or other recognized inspection department or officer, or if
there is no such inspection department or officer it shall con-
sist of an affidavit furnished by the contractor or other per-
son doing the wiring, indicating that there has been such
compliance,

(2) Any person who shall violate the provisions of this
section shall be deemed guilty of a misdemeanor and shall be
punished by a fine of not less than twenty-five dollars nor
more than one hundred dollars, or by imprisonment in the
counttg jail not less than thirty days nor more than six
months.

The following forms of affidavit, one form for the contractor.and
one for the electrical inspector, arve suggested:

SUGGESTED FORM OF AFFIDAVIT TO BE USED BY
ELECTRICAL INSPECTOR

State of Wisconsin
s ORI

City - 1 s8
Village }———___

Town

) A e e , do hereby certify that I am the duly
appointed, qualified and acting electrical inspector of said city, vil-
lage or town; that I have inspected the following described electric
wiring installed by, - , on the premises occu-
pled by e ciacis , and located at No. __________ Street,
in said city, village or town, and that said wiring complies with the
Wisconsin State Electrical Code. Description of wiring inspected,

Dated .. , 19

Electrical Inspector
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SUGGESTED FORM OF AFFIDAVIT TO BE USED BY
ELECTRICAL CONTRACTOR

STATE OF WISCONSIN }sa

Coonty 0 e

_____ , being duly sworn by oath, says that he
is the person who * the following deserihed work of
wiring for electricity in the **_ , occupied
by , and located **¥ ,
in the County of , Wisconsin, and that all of said

described electric wiring at the location above was done so as to
comply, and does comply, with the Wisconsin State Electrical Code,
and that this affidavit is made pursuant to and in compliance with
the provisions of section 167,16 of the Statutes.

Description of wiring done

(Signed) comome
Subseribed and sworn to before me,
this —____dayof 19 __.
Notary Publie, —_______ County, Wis,

The administrative authoritles have considered the term ‘“electric
wiring” in the above as applying to all wiring Installed on customer's
premises to supply equipment with energy, except wiring usged in Class 1
or Class 2 systems as defined in Order 13-8002.

Section 196.72(1) of the Statutes requires

(1) Every public utility shall immediately report to the
‘Commission” (i.e. Public Service Commission) every fatal
accident occurring upon its premises or directly or indi-
rectly arising from or connected with its maintenance or
operation,

Section 102.37 of the Statutes requires

Every employer of three or more persons and every em-
ployer who is subject to the workmen’s compensation act
shall keep a record of all accidents causing death or dis-
ability of any employee while performing services g"mwinﬁ
out of and incidental to the employment, which record sha
give the name, address, age and wages of deceased or injured
employee, the time and causes of the accident, the nature and
extent of the injury, and such other information as the In-
dustrial Commission may require by general order. Reports
based upon this record shall be furnished to the Industrial
Commission at such-times and in such manner as it may
require by general order upon forms to be procured from the
Commission (i.e. Industrial Commission).

In connection with Section 102.837 of the statutes quoted above, the
Industrial Commission has issued the following rule 2 of its “Rules
of Practice of Industrial Commission of Wisconsin.”

= Space left for the word ''did" or "supervised.” s Specify residence
barn or other building in which wiring was done. ***in villages and

cities insert street and number and name of city or village. In
unincorporated territory insert section number and name of town.
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Employers under the provisions of the workmen's com-
pensation act within one day after the fatal termination of
an accident or industrial disease, shall make a brief report
of this occurrence to the Industrial Commission by tele-
graph or by letter. They shall also make a report on Form
A-12 on the fourth day after the accident or beginning of
disability from occupational disease upon every accident or
disease causing death or a disability which exists beyond
the third day after the employee leaves work as a result of
the accident.

Self-insured employers and insurance companies on all
accidents which require a first report must:

1. Make a supplementary report on Form A-13 on the
eleventh day following that on which the accident occurred.

9. Make another supplementary report immediately when
payments are stopped for any reason. This report must be
accompanied by an explanatory memorandum, if there is a
dispute with the injured man.

3. Make a final report on Form A-13 when final payment
of compensation has been made, which must be accompanied
by (a) a copy of the final receipt si%’ned by the injured
employee; and (b) a report from a physician, if the dis-
ability exceeds three weeks or if there is any permanent
disability, unless there has been a hearing before the
Commission.

Some of the other laws that have a bearing on electric construction
and safety are as follows:

Section or Chapter

Laws of 1943 Subject Matter

Chapter 10)cccccece e o Creation and duties of Industrial Com-
mission

Chapter 102_____ Workmen's compensation act

Chapters 195 and 196 Creation and duties of Public Service
Commission

Section 86.16_____________ Poles on highways

Section 18017 Transmission lines

Section 18018 ____ . __ Wires over railroads

Seetion 196171 Examination of meters, pipes, fittings,
}&;1:"35 and works; entering buildings

Seetion 18019_____ _______ Damages for non-delivery of message

Section 196.67. - Transmission lines and warning signs

Section 196.74____ . __ Safety and interference

Sections 343.17 and 98.25_._ Diversion of current

Section 343176 Fraudulent use of gas, electricity, water
and steam

Section 343,724 _______ Poles on private property

Section 34343 __ Injury to property

Section 34838 _____________ Injury to wires

The above is not a complete list of laws covering all the subject
matter involved nor all the laws administered by the Public Service
Commission and Industrial Commission.




Other Industrial Commission Publications

Flammable Liquids Code

Building Code

Elevator Code

Boiler Code

Industrial Lighting Code

School Lighting Code

Refrigerator Code

Heating and Ventilating Code

General Orders on Existing Buildings

General Orders on Dusts, Fumes, Vapors and Gases
General Orders on Safety in Construction

General Orders on Fire Prevention

General Orders on Sanitation

General Orders on Safety

General Orders on Spray Coating

General Orders on Quarries and Pits

General Orders on Mines :
General Orders on Tunnel, Caisson and Trench Construction
General Orders on Explosives

General Orders on Electrical Fences

Enforcement

The authority for the enforcement of this code is vested in the
Public 'Service Commission with respect to the installation and opera-
tion of eircuits or equipment by public utilities in the exercise of
their funetions as utilities; and in the Industrial Commission with
respect to the installation and operation of circuits or equipment
affecting employees, employers, or the public.
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INTRODUCTORY PART
VOLUME NO. 1

GENERAL REQUIREMENTS, DEFINITIONS AND
GROUNDING OF ELECTRICAL FACILITIES

Order 1000. Scope of Code.

This code, consisting of two volumes, shall apply as minimum fire
and safety requirements for the construction, installation, and main-
tenance of all electrical and communication circuits and equipment
including signal, radio, and lightning rod equipment; and includes
rules to be observed in the operation of electrical and communication
equipment and lines.

Order 1001. Emergency Amendment.

The Industrial Commission of Wisconsin and the Public Service
Commission of Wisconsin, recognizing the present war emergency
and the shortages of critical materials, hereby amend the Wisconsin
State Blectrical Code to permit the use of approved substitute elec-
trical wiring materials and methods.

Lists of such approved substitute materials and methods shall,
upon recommendation of a subcommittee of the Wisconsin State
Electrical Code Advisory Committee, be issued by the Industrial
Commission or the Public Service Commission’ from time to time-as
may be necessary and as promptly as possible,

This amendment is to remain in effect during the war emergency
and for a period of 6 months thereafter, unless otherwise amended
or repealed.

This amendment was published in the official state paper on
August 27, 1942 and became effective September 26, 1942.

SECTION 101. GENERAL REQUIREMENTS

Order 1010. Character of Construction, Maintenance, and Operation.

All electrical and communication equipment and lines shall be of
such construction, and so installed, operated, and maintained as to
minimize the life and fire hazard.

Order 1011. Use of Approved Materials and Construction Methods.

A. Materials, No materials, employed in construction covered by
this code, shall be used which have not been approved by the Indus-
trial Commission or Public Service Commission.

Exception: Materlalas which comply with the requirements of thls code
are hereby approved.

Note: It le the pollicy of the administrative authority to approve
materials, devices, and systems which are listed as standard by the
Underwrlters’' Laboratories if they do not conflict with the reguirements
of this or other atate codes or the laws of the state,
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B. Methods of Installation. No methods of installing electrical
materials or devices in construction covered by this code shall be used
which are not approved by the Industrial Commission or Publie
Service Commission,

Exception: Methods of installation which comply with the require-
ments of this code are hereby approved,

Order 1012, Construction Inspection and Repairs.

All construction and equipment shall be cleaned when necessary
and inspected at such intervals as experience has shown to be neces-
sary. Any equipment or construction known to be defective so as to
endanger life or property shall be promptly repaired, permanently
disconnected, or isolated until repairs ean be made. Construction re-
pairs, additions and changes to electrical equipment and conductors
shall be made by qualified persons only. (See also Orders 1211 and
1213)

Order 1013. Application of Orders.

A. Waiving Orders, The orders are intended to apply to all installa-
tions except as modified or waived by the proper administrative
authority. They are intended to be so modified or waived in particular
cases wherever any rules are shown for any reason to be impracti-
cable, such as by involving expense not justified by the protection
secured; or if equivalent or safer construction is secured in other
ways:

B. Application. The intent of the orders will be realized (1) by
applying the orders in full to all new installations, reconstructions,
alterations and extensions, execept where any order is shown to be
impracticable for special reasons or where the advantage of uni-
formity with existing construction is greater than the advantage of
construction in compliance with the orders, providing the existing
construction is reasonably safe; (2) by bringing exisfing installations
into conformity with these orders as far as may be directed by the
Industrial Commission or Public Service Commission and within the
time determined by them.

C. Penaliies. The 1943 statutes of the State of Wisconsin require

102.567 Where injury is caused by the failure of the em-
ployer to comply with any statute or any lawful order of
the Commission, (i.e. Industrial Commission) compensation
and death benefits as provided for in this chapter shall be
increased fifteen percent.

102.58 Where injury is caused by the failure of the em-
ploye to use safety devices where provided and adequately
maintained by the employer, or where injury results from
the employe’s willful failure to obey any reasonable rule
adopted by the employer for the safety of the employe and
of which the employe had notice, or where injury results *
from the intoxication of the employe, the compensation, and
death benefit provided herein shall be reduced fifteen percent,

196.64 Utilities, liability for treble damages. If any public
utility shall do or cause to be done or permit to be done any
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matter, act or thing prohibited or declared to be unlawful
by chapter 196 or 197, or shall omit to do any act, matter or
thing required to be done by it, such public utility shall be
oliable to the person injured thereby in treble the amount of
damages sustained in consequence of such violation.

196.66 General penalty; utility responsible for agents,
(1) If any public utility shall violate any provision of chap-
ter 196 or 187, or shall do any act therein dpmhlb‘l.ted or ah_all
fail or refuse to perform any duty enjoined upon it for which
a penalty has not been provided, or shall fail, neglect or
refuse to obey any lawful requirement or order made by the
commission (i.e. Public Service Commission) or the municipal
council or any judgment or decree made by any court upon
its application, for every such violation, failure or refusal
such public utility shall forfeit not less than twenty-five
dollars nor more than one thousand dollars.

(2) Every day during which any public utility or an
officer, agent or employe thereof shall fail to observe an
comply with any order or direction of the commission or to

orm any duty enjoined by chapter 196 or 197, shall
constitute a separate and distincet violation.

D. Temporary Installations. It will sometimes be necessary to
modify or waive certain of the orders in case of temporary installa-
tions or installations which are shortly to be dismantled or recon-
structed. Such temporary construction may be used.for a reasonable
length of time provided it is under competent supervision while it or
adjoining equipment is alive or if it is protected by suitable barriers
or warning signs when accessible to any person, without fully com-
plying with this code; but all such construction shall be made reason-
ably safe.

E. Testing. Rooms which are used exclusively for routine or spe-
cial electrical test work and, therefore, are under the supervision of
a qualified person, need comply with this code only insofar as is
practicable for the character of the testing done.

F. Emergency. In case of emergency or pending decision of the
administrator, the person responsible for the installation may decide
as to modification or waiver of any order, subject to review by proper
authority.

SECTION 102. DEFINITIONS OF SPECIAL TERMS

Order 1020. Definitions.

The following is a list of terms which it was deemed advisable to
define. Terms defined only in Volume 2 are indicated. Terms mot
defined will be understood to have their customary meaning.

(1) Accessible. See Volume 2.

(2) Administrative Authority means the Industrial and/or the
Public Service Commissions,

(3) Adjustable Speed Motor. See Volume 2.

(4) Alive or Live means electrically connected to a source of poten-
tial difference, or electrically charged so as to have a potential dif-
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ferent from that of the earth. The term “live” is sometimes used in
place of the term “current-carrying” where the intent is clear, to
avoid repetitions of the longer term.

(5) Antenna Conflict. See Conflict. .

» (6) Appliance means current-consuming equipment, fixed or port-
able; "for example heating, cooking and small motor-operated
equipment, -

(7) Approved means acceptable to the administrative authority
enforeing this code. (See order 1011).

(8) Armored Cable. See Volume 2.

(9) Authority. See Administrative Authority. .

(10) Automatic means self-acting, operating by its own mechanism
when actuated by some impersonal influences as, for example, a
change in current strength; not manual; without personal interven-
tion. Remote control that requires personal intervention is not auto-
matie, but manual.

(11) Automatic Fire Door. See Volume 2.

(12) Branch Circuit. See Volume 2.

(18) Building means a structure which stands alone or which is
cut off from adjoining structures by unpierced fire walls. (See Build-
ing Code)

(14) Cabinet. See Volume 2.

(15) Coblé means a combination of conductors which are bound
together and insulated from each other. It also includes single con-
ductors having the same insulation and outside protective covering
as commonly used in multi-econductor cables.

(16) Cable Vault. See Manhole.

(17) Circuit means a conductor or system of conductors through
which an electric current is intended to flow.

(18) Circuit-breaker means a device designed to open under
abnormal conditions a current-carrying circuit without injury to
itself. The term as used in this code applies only to the automatic
type designed to trip on a predetermined overload of current,

(19) Climbing Space means the vertical space reserved along the
side of a pole or supporting structure to permit ready access for line-
men to equipment and conductors located thereon.

(20) Common Use means simultaneous use by two or more utilities
of the same kind.

(21) Communication Lines. See Lines,

(22) Concealed. See Volume 2.

(28) (A) Conductor means a metallic conducting material, usually
in the form of a wire or cable, suitable for carrying an electric
current.

(B) Grounding Conductor means a conductor which is used to
connect the equipment or the wiring system with a grounding elec-
trode or electrodes.

(C) Lateral Conductor means, in pole wiring work, a wire or
cable extending in a general horizontal direction approximately at
right angles to the general direction of the line conductors,
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(D) Line Conductor means one of the wires or cables carrying
electric current, supported by poles, towers, or other structures, but
not including vertieal or lateral connecting wires.

(E) Vertical Conductor means, in pole wiring work, a wire or
cable extending in an approximately vertical direction.

(24) Conductor Conflict. See Conflict.

(26) (A) Conduit means a tube or duct especially constructed for
the purpose of enclosing electrical conductors.

(B) Rigid Steel Conduit means a tubular raceway with threaded
ends, for electric wires and cables, having a corrosion resistant coat-
ing on all surfaces, except threads, and a uniformly smooth interior
coating of enamel or like material, made of mild steel pipe of circular
cross section, having walls which in the various electrical trade sizes
comply with the measurements and weights set forth in Order
13-93461. ,

(C) Flexible Metallic Conduit means a flexible raceway of circular
cross section especially constructed for the purpose of permitting
drawing in or withdrawing of wires and cables after the conduit and
its fittings are in place, and is made of metal strip, usually of steel
with metallic corrosion resistant coating, helically wound and with
interlocking edges,

(D) Electrical Metallic Tubing. See Order 13-93481 & Vol. 2.

(26) Conflict. '

(A) Antenna Conflict means that an antenna or its guy wire is at
a higher level than a supply or communication conductor and approxi-
mately parallel thereto, provided the breaking of the antenna or its
support will be likely to result in contact between the antenna or guy
wire and the supply or communication conductors.

(B) Conductor Conflict means that a conductor is so situated with
respect to a conductor of another line at a lower level that the hori-
zontal distance between them is less than the sum of the following
values.

(a) Five feet, plus

(b) One-half the difference of level between the conductors con-
cerned, plus

(¢) The value required in Tables 6, 7, and 8 of Order 1235 for
horizontal separation belween conductors on the same support for
the highest voltage carried by either conductor concerned.

(C) Structure Conflict (as applied to a pole line) means that the
line is so situated with respect to a second line that the overturning
(at the ground line) of the first line will result in contact between
its poles or conduectors and the conductors of the second line, assum-
ing that no conductors are broken in either line,

Exceptions: Lines are not considered as conflicting under the following
conditions:

(1) Where one line crosses another,

(2) Where two lines are on opposite sides of a highway, street or
alley and are separated by a distance not less than 60 percent of the
height of the taller pole and not less than 20 feet.
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(27) Connector. See Volume 2.

(28) Controller. See Volume 2.

(29) Current-carrying Part means a conducting part intended to
be connected in an electric circuit. Non-current-carrying parts are
those not intended to be so connected,

(80) Cutout Box. See Volume 2.

(31) Dead means free from any electricl connection to a source
of potential difference and from electric charge; not having a poten-
tial different from that of the earth. The term is used only with
reference to current-carrying parts which are sometimes alive.

(32) Demand Factor. See Volume 2.

(33) Device means a unit of an electrical wiring system which is
intended to carry but not consume electrical energy.

(84) Disconnector means a switch which is intended to open a
circuit after the load has been thrown off by some other means.

Note: Manual switches designed for opening loaded circuits are

usually installed in circuits with disconnectors to provide a safe means
for opening the eircuit under load,

(85) Duct means (in underground work) a single tubular runway
for underground cables.

(36) Dustproof. See Volume 2,

- (87) Dusttight. See Volume 2.

(38) Duty. See Volume 2.

(89) Efectively Grounded. See Grounded.

(40) Electrical Metallic Tubing. See Conduit.

(41) Electrical Supply Equipment. See Equipment.

(42) Electrical Supply Lines. See Lines,

(48) Electrical Supply Station means any building, room, or sepa-
rate space within which electrical supply equipment is located and
the interior of which is accessible, as a rule, only to properly qualified
persons,

This includes generating stations and substations and generator,
storage battery, and transformer rooms, but excludes manholes and
isolated transformer vaults on private premises. (See definition of
“transformer vault”)

(44) Electrie Sign. See Volume 2.

(45) Enclosed means surrounded by a case which will prevent
accidental contact of a person with live parts. A solid enclosure
means one which will neither admit accumulation of flyings or dust
nor transmit spark or flying particles to the accumulations outside.

(46) (A) Egquipment means a general term including fittings, de-
vices, appliances, fixtures, apparatus, and the like, used as a part of,
or in connection with, an electrie installation.

(B) Electrical Supply Equipment means equipment which pro-
duces, modifies, regulates, controls, or safeguards a supply of elec-
trical energy.

(C) Utilization Equipment means equipment, devices, and con-
nected wiring, which utilize electrical energy for mechanical, chem-
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ical, heating, lighting, testing, or similar purposes and are not a
part of supply equipment, supply lines or communication lines.

(47) Explosion-proof means enclosed in a case which is designed
and constructed to withstand an explosion of a specified gas or dust
which may occur within it, and to prevent the ignition of the specified
gas or dust surrounding the enclosure, by sparks, flashes or explosions
of the specified gas or dust which may occur within the enclosure.

(48) Ezxposed (A) (applied to eircuits or lines) means in such a
position that in case of failure of supports or insulation contact with
another circuit or line may result.

(B) Ezposed (applied to equipment) means that an object or de-
vice ean be inadvertently touched or approached nearer than a safe
distance by any person, It is applied to objeets not suitably guarded
or isolated.

(49) Ewxternally Operable means eapable of being operated without
exposing the operator to contact with live parts. (This term is
applied to equipment, such as a switch, that is enclosed in a case or .
a cabinet)

(50) Factory Yard. See Volume 2,

(51) Feeder. See Volume 2.

(52) Fitting. See Volume 2.

(53) Flexible Metallic Tubing, See Conduit.

(64) Garage. See Volume 2.

(55) General-use Switch. See Switch, Volume 2,

(56) (A) Grounded means connected to earth or to some extended
conducting body which serves instead of the earth, whether the con-
nection is intentional or accidental.

(B) Effectively Grounded means permanently connected to earth
through a ground connection of sufficiently low impedance and having
sufficient current-carrying capacity to prevent the building up of
voltages which may result in undue hazard to connected equipment
or to persons.

(C) Grounded Systems means a system of conductors in which at
least one conductor or point (usually the middle wire, or neutral
point of transformer or generator windings) is intentionally grounded,
either solidly or through a current limiting device. This ground con-
nection may be at one or more points.

(57) Grounding Conductor, See Conductor.

(58) Guarded means covered, shielded, enclosed, or otherwise pro-
tected, by means of suitable covers, casings, barrier rails or sereens,
or by means of mats, or platforms, to remove the liability of ‘danger-
ous contact or approach by persons or objects to a point of danger.
Wires, which are insulated, but not otherwise protected, are not con-
sidered as guarded. (See Definition of Insulated)

(69) Guard Zone means the space at minimum clearance from
guards to electrical parts where guards may be installed by workmen
without definite engineering design. (See Order 1124)
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(60) Handhole means an opening in an underground system into
which workmen reach but do not enter.

(61) Hazardous. See Volume 2.

(62) Hoistway. See Volume 2.

(68) Imclosed. See Enclosed.

(64) Insulated means separated from other conducting surfaces
by a dielectric substance or air space permanently offering a high
resistance to the passage of current and to disruptive discharge
through the substance or space.

Note: When any object Is said to be insulated, it is understood to be
insulated in a suitable manner for the conditions to which it is sub-
jected. Otherwise, it {s within the purpose of these rules, uninsulated.

Insulating covering of conductors |s one means of making the conductors
insulated. x

(65) Imsulating (where applied to the covering of a conductor or to
clothing, guards, rods, and other safety devices) means that a device,

when interposed between a person and current-carrying parts, pro-,

tects the person making use of it against electric shock from the
current-carrying parts with which the device is intended to be used.
(The opposite of conducting.)

(66) Isolated means that an object is not readily accessible to
persons unless special means for access are used. (See definition of
exposed.)

(67) Isolated Plant means a private electrical installation deriving
energy from its own generator driven by a prime mover,

(68) Isolating Switch. See Switch. Volume 2.

(69) Isolation by Elevation means elevated sufficiently so that
persons may safely walk underneath. (See definition of exposed)

(70) Joint Use means simultaneous use by two or more kinds of
utilities. ;

(71) Lateral Conductor. See Conductor.

(72) Lateral Working Space means the space reserved for work-
ing between conductor levels outside the climbing space, and fo its
right and left.

(73) Lighting Outlet. See Volume 2,

(74) Lightning Awrrester as applied to supply circuits means a
device which has the property of reducing the voltage of a surge
applied to its terminals, is capable of interrupting follow current if
present, and restores itself to its original operating condition.

(75) Line Conductor. Sec Conductor.

(76) Lines.

(A) Communication Lines means the conductors and their sup-
porting or containing structures which ave located outside of build-
ings and are used for public or private signal or communication serv-
ice and which operate at not exceeding 400 volts to ground or 750
volts between any two points of the circuit, and the transmitted
power of which does not exceed 150 watts. When operating at less
than 150 volts no limit is placed on the capacity of the system.
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Telephone, telegraph, railroad-signal, messenger-call, clock, fire or
police alarm, and other systems conforming with the above are
included.

Lines used for signaling purposes, but not included under the above
definition are considered as supply lines of the same voltage and are
to be so run,

Exceptlon is made under certain conditions for communiecation circuits
used in the operation of supply lines. (See Order 1288A). -

(B) Minor Communication Lines means communication lines
carrying not more than two circuits used mainly for local telephone
or telegraph service, or for police or fire alarm service,

(C) Electrical Supply Lines means those conductors and their nec-
essary supporting or containing structures which are located entirely
outside of buildings and are used for transmitting a supply of elec-
trical energy. Electrical supply lines do fot include communication
lines as defined in (A) above.

Does not:include open wiring on buildings in yards or similar
locations where spans are less than 20 feet and all the precautions
required for stations or utilization equipment, as the case may be,
are observed.

Railway-signal lines of more than 400 volts to ground are always
supply lines within the meaning of these rules, and those of less than
400 volts may be considered as supply lines, if so run and operated
throughout.

(77) Location. See Volume 2.

(78) Low-voltage Protection means the effect of a device operative
on the reduction or failure of voltage to cause and maintain the
interruption of power supply to the equipment protected.

(79) Low-voltage Release means the effect of a device operative on
the reduction or failure of voltage to cause the interruption of power
supply to the equipment, but not preventing the reestablishment of
the power supply on return of voltage.

(80) Manhole. (More accurately termed splicing chamber or cable
vault) means an opening in an underground system which workmen
or others may enter for the purpose of installing cables, transform-
ers, junction boxes, and other devices, and for making connections
and tests.

(81) Manual means capable of being operated by personal inter-
vention.

(82) Master Service. See Volume 2,

(83) Minor Communication Lines. See Lines.

(84) Motion Picture Studio. See Volume 2.

(85) Motor Circuit Switch. See Volume 2.

(86) Movable Equipment. See Volume 2,

(87) Multi-outlet Assembly. See Volume 2.

(88) New Construction means all new electrical installations and
all extensions and renewals which constitute a substantial portion of
the installation.
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(89) Open Wire means a conductor or pair of conductors sepa-
rately supported ahove the surface of the ground.

(90) Outlet. See Volume 2.

(91) Outline Lighting. See Volume 2.

(92) Panelboard means a single panel, or group of panel units
designed for assembly in the form of a single panel, including busses
and with or without switches and/or automatic overload protective
devices for the control of light, heat, or power circuits of small
individual as well as aggregate capacity designed to be placed in a
cabinet or eutout box placed in or against wall, or partition, and
accessible only from the front. (See definition of Switchboard)

(93) Permanently Grounded. See grounded, effectively.

(94) Pole Face means that side of a pole on which eross arms are
attached, or which is so designated by the companies owning or
operating the pole. )

(95) Portable Appliance. See Volume 2.

(96) Qualified means familiar with the construction and operation
of the apparatus and the hazards involved. Responsibility for the
decision as to the qualifications of the employees rests with the
employer or his agent.

(97) Rdceway means any channel for loosely holding wires or
cables in interior work, which is designed expressly and used golely
for this purpose. Raceways may be of metal, wood, or insulating
material, and the term includes wood and metal moldings consisting
of a backing and capping, and also metal ducts into which wires are
to be pulled.

(98) Raintight. See Volume 2.

(99) (A) Rating (Of fuse) See Volume 2.

(B) Rating (Of circuit breaker) See Volume 2.

(100) Readily Accessible. See Volume 2.

(101) Receptacle Outlet. See Volume 2.

(102) Reconstruction means replacement of a substantial portion
of an existing installation by new equipment or construection. Does
not include ordinary maintenance replacements.

(103) Rural Districts means all places not urban, usually in the
country, but in some cases within city limits. (See definition of Urban
Distriets)

(104) Sag.
(A) Apparent Sag at Any Point means the departure of the wire

at the particular point in the span from the straight line between
the two points of support of the span, at 60°F., with no wind.

(B) Apparent Sag of a Span means the maximum departure of the
wire in a given span from the straight line between the two points
of support of the span, at 60°F., with no wind loading.

(C) Final Unloaded Sag means the sag of a conductor after it has
been subjected for an appreciable period to the loading prescribed, or
equivalent loading, and the loading removed.

(D) Imitial Unloaded Sag means the sag of a conductor prior to
the application of any external load. .
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(E) Maximum Total Sag means the total sag at the midpoint of
the straight line joining the two points of support of the conductor.

(F) Total Sag means the distance measured vertically from any
point of a conductor to the straight line joining its two points of
support, under conditions of ice loading equivalent to the total
resultant loading.

(G) Unloaded Sag of a Conductor at any point in a span means
the distance measured vertically from the particular point in the
conductor to a straight line between its two points of support, with-
out any external load.

(105) Sealable Equipment. See Volume 2.

(106) Service. (A) Service means the conductors and equipment
for delivering electric energy from the secondary distribution or
street main or other distribution feeder, or from the transformer, to
the wiring system of the premises served.

(B) Service Cable means conductors made up in the form of a
cable,

(C) Service Conductors means that portion of the supply con-
ductors which extends from the street main or duct or from trans-
formers to the service equipment of the building supplied.

(D) Service Drop means that portion of overhead service con-
ductors between the pole and the first point of attachment to the
building. ,

(B) Service Entrance Conductors means that portion of service
conductors between the terminals of service equipment and a point
outside the building, clear of building walls, where joined by tap or
splice to the service drop or to street mains or other source of supply.

Where service equipment is located outside the building walls,
there may be no service entrance conductors, or they may be entirely
outside the building.

(F) Service Equipment means the necessary equipment, usually
consisting of circuit-breaker or switch and fuses, and their acces-
sories, located near point of entrance of supply conductors to a build-
ing and intended to constitute the main control and means of cutoff
for the supply to that building.

(G) Service Raceway means the rigid steel conduit or electrical
metallic tubing or other raceway that encloses service entrance
conductors.

(H) Service Pipe means conduit or pipe that contains underground
service conductors and extends from the junetion with outside supply
wires into the consumers’ premises.

(107) Shall is used to indicate requirements.

(108) Should is used to indicate recommendations, or that which is
advised but not required. In general, recommendations have the form
of fine-print notes or paragraphs supplementing the preceding text.

(109) Spam Length means the horizontal distance between two
adjacent supporting points of a conductor.

(110) Special Permission means the written consent of the Indus-
trial or Public Service Commiission,




24 VOLUME 1—ORDER 1020

(111) Structure Conflict. See Conflict.

(112) Subsianticl means so constructed and arranged as-to be of
adequate strength and durability for the gervice to be performed
under the prevailing conditions.

(118) Switch means a device for opening or closing or changing
the connection of a circuit. In these rules, a switch will always be
understood to be manually operated unless otherwise stated, For
General-use, Isolating and Motor-cireuit Switch, see Volume 2.

(114) Switchboard (Supply Station Switchboard) means a large
gingle panel, frame, or assembly of panels, on which are mounted,
on the face or back or hoth, switches, overload and other protective
devices, busses, and usually instruments. Switchboards are generally
accessible from the rear as well as from the front and are not
intended to be installed in cabinets. (See Panelboard)

(115) Tags mean tags or other markers of distinctive appearance,
indicating that men are at work on the equipment or lines so
designated.

(116) Tension.

(A) Final Unloaded Conductor Tension means the longitudinal ten-
sion in a conductor after the conductor has been gtretched by the
application for an appreciable period, and subsequent release, of the
heavy loading of ice and wind, and temperature decrease, specified in
these orders. (or equivalent loading)

(B) Initial Conductor Tension means the longitudinal tension in a
conductor prior to the application of any external load.

(117) Totally Enclosed Motor. See Volume 2.

(118) Transformer Voult means an isolated fire-vesistant enclo-
sure, either above or below ground, in which transformers and related
equipment are installed and which is not continuously attended during
operation.

(119) Urban Distriets means thickly settled areas, whether inside
city limits or not.

(120) Utilization Equipment. See Equipment.

(121) Vapor-tight. See Volume 2.

(122) Ventilated. See Volume 2.

(123) Vertical Conductor. See Conductor.

(124) Voltage (of a cireuit) means the greatest eflective difference
of potential between any two conductors of the cireuit concerned.

(to ground) in grounded circuits means the voltage
between the given conductor and that point or conductor of the ecir-
cuit which is grounded; in ungrounded circuits, the greatest voltage
between the given conductor and any other conductor of the circuit.

Where one cirveuit is directly connected to another circuit of higher
voltage (as in the case of auto transformers) both are-considered of
the higher voltage, unless the circuit of lower voltage is effectively
grounded,
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When the terms “volts” or “voltage” is used without qualification
in Volume 1 it means the voltage between conductors if no grounded
conduetor capable of carrying load is present. If such a grounded
conductor is present, “volts” or “voltage” means volts to ground.

(125) Waterproof. See Volume 2.

(126) Watertight. See Volume 2.

(127) Weatherproof as -applied to the protective covering on con-
ductors means a eovering made up of braids of fibrous material which
are thoroughly saturated with a dense moistute-proof comipound after
they have been placed on the conductor or an equivalent protective
covering designed to withstand weather conditions.

Weatherproof as applied to exterior installations means so con-
structed or protected that the weather will not interfere with sue-
cessful operation.

(128) Wire Gauges, The American wire gauge (A.W.G.), other-
wise known as Brown & Sharpe (B. & 8.), is the standard gauge for
copper, aluminum, and other conductors, excepting steel, for which
the steel wire gauge (Stl. W.G.) is used throughout this code.

SECTION 103. PROTECTIVE GROUNDING

Order 1030. Grounding, General.

This section (Orders 1030 to 1089 inclusive) treats of protection
by grounding of eleetrical generation, transmission, distribution, and
some utilization facilities, the general requirements of which are cov-
ered in parts 1, 2, and 4 of this code. The orders in this seetion do
not apply to the grounded return of electric railways, to the ground-
ing of lightning protection wires which are independent of electric
eircuits and equipment, nor to the grounding of communication eir-
cuits and equipment.

In general the orders in this section cover methods of grounding
and such requirements that would have to be repeated if placed in the
various parts of the code,

Additional orders covering grounding will be found in all parts of
the code. In general grounding requirements covering interior wiring
v:rill be found in Section 13-250 of part 3, volume 2; the grounding of
lightning rods, part 6, volume 2, grounding in eonnection with radio
Section 13-810, part 3, volume 2; and grounding communication and
signal systems Order 13-8031, part 3, volume 2.

Insulation, isolation, and guarding are suitable alternatives to
grounding under certain conditions. '

Circuits ave grounded for the purpose of limiting the voltage on
tl-fe cirecuit which might otherwise occur through exposure to light-
ning or other voltages higher than that for which the eircuit is
designed; or to limit the maximum potential to ground due to normal
voltage.




26 VOLUME 1—ORDER 1031

Order 1031, Grounding Electric Systems,

A. Direct Current. 1. Two-wire direct-current systems supplying
interior wiring systems and operating at not to exceed 300 volts be-
tween conductors shall he grounded on one conductor at one or more
gupply stations but not at individual services or elsewhere on the
interior systems unless such system is used for supplying industrial
equipment in limited areas and the circuit is equipped with a ground
detector.

1t is recommended that two-wire direct-current systems operating
at more than 300 volts between conductors be grounded if a neutral
point can be established such that the maximum difference of poten-
tial between the neutral point and any other point on the system does
not exceed 300 volts. It is recommended that two-wire direct-current
systems be not grounded if the voltage to ground of either conductor
would exceed 300 volts after grounding.

2. Three-wire direct-current systems supplying interior wiring
systems shall be grounded on the neutral at one or more supply sta-
tions but not at individual services or elsewhere on the interior
systems.

B. Alternating Current. 1. Secondary alternating-current distribut-
ing systems supplying wiring systems serving utilization equipment

and interior alternating-current systems shall be grounded if they

can be so grounded that the maximum voltage to ground does not
exceed 300 volts.

2. In alternating-current distribution systems ground connections
shall be made at the building service and near the transformer (or
transformers) either by direct ground connection through an extended
water piping system or artificial ground or by the use of a system
ground wire to which are connected the grounding conductors of many
gecondary mains, and which is itself effectually grounded at intervals
that will fulfill for any secondary utilizing the system ground wire
the resistance and current-earrying requirements of Orders 1036 and
1038.

(a) In single-phase, three-wire systems the ground connection
shall be made on the neutral conductor.

(b) In single-phase, two-wire systems the ground connection
shall be made on the neutral point or on either conductor,

(¢) In two-phasé, three-wire systems, the ground connection shall
be made to the conductor common to both phases. In two-phase,
four-wire systems, a ground connection shall be made to the neutral
point of each phase.

(d) In three-phase, three-wire, delta systems, the ground con-
nection shall be made on one conductor or on the neutral point of
one phase.

Note: Where the ground is made to the neutral point of one phase
and the neutral not extended to a bullding service, two ground wires

and two ground electrodes shall be placed at the pole with the
transformer,
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(e) Where one phase of a two or three-phase system is used for
lighting, that phase shall be grounded at only one point, at the
neutral conductor, if one is used, or at one of the phase wires,

(f) In three-phase, three-wire or four-wire, star connected sys-
tems, the ground connections shall be made at the point common
to all the phases.

8.—(a) For an interior system not electrically connected to an
exterior secondary distribution system, the grounding connection
shall be made at the transformer, generator, or other source of
supply, or at the switchboard and on the supply side of the first
switch controlling the system.

(b) Where transformers supply a common set of distribution
mains, such fuses as are installed shall be so placed as not to leave
any portion of the secondary system without grounding protection
after the fuses have opened.

(¢) In the absence of a direct ground connection at all building
services, ground connections shall be made to the grounded neutral
or other grounded conductor of a secondary system supplying more
than one utilization equipment, at intervals that will fulfill the
resistance and current-carrying requirements of Order 1038.

Note: This 1s to take care of older installations without grounded
services,

4, The grounding conductor of a lighting arrester protecting a
transformer which supplies a secondary distribution system may be
interconnected solidly or through a gap with the grounded conduetor
of such transformer, provided that in addition to the direct grounding
connection at the arrester either:

{a) The secondary has elsewhere 2 grounding connections at
least 20 feet apart to extended underground water piping systems
or to artificial grounds complying with Order 1038. One or botH
of these connections may be at customers’ entrances.

(b) The secondary neutral is common with the primary neutral
and is grounded in the manner indicated in Order 1031, B, 5.

Note: The lightning arrester must be acceptable lightning protec-

tive deviece lhsving valve characteristics, See definition of lightning
arrester, Order 1020,

5. The primary neutral conductor of a single or three-phase
supply system operating at not to exceed 8,750 volts to ground may
be interconnected solidly with the secondary neutrals and may come
under the clearance requirements specified for 0 to 750 volts in
Order 1232 provided:

(a) The customers’ service entrances and the supply end are
grounded in such a way that the requirements of Order 1038 are
met and (b) or (e¢) below are complied with.

(b) The neutral is connected to an extended metallic under-
ground piping system or artificial grounds complying with the
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resistance requirements of Order 1038 at each transformer location
and at a sufficient number of additional points to total 4 ground
connections per mile.

(¢) The neutral is connected to single artificial electrodes com-
plying with the dimensions specified in Oxrder 1037, D at each
transformer location and at a sufficient number of additional points
to total 9 grounds per mile, The additional grounds shall be placed
first on poles adjacent to each customer’s location, and then approxi-
mately equally spaced between the transformer locations.

C. Current in Grounding Conductor. Grounds shall be so arranged
that under normal conditions of service there will be no objectionable
passage of current over the grounding conductors. The tempor:_ary
currents set up under accidental conditions, while the grounding
conductors are performing their intended protective functions, are
not to be considered as objectionable. If an objectionable flow of
¢urrent occurs over a grounding conductor, due to the use of multiple
grounds, (1) one or more of such grounds ghall be abandoned, or
(2) their location shall be changed, or (3) the continuity of the con-
ductor between the grounding conneections shall be suitably inter-
rupted, or (4) other means satisfactory to the authority enforcing
this code shall be taken to limit the current. "

Order 1032. Grounding Conductor Enclosures.

The lighting and utilization wiring system as well as metal
envelopes containing supply conductors must comply with Orders
13-2531 to 13-2533 inclusive, Volume 2, even though in locations used
exclusively by supply facilities.

Order 1033. Grounding of Fixed Equipment.

A. Fixed equipment in locations used for supply facilities shall be
grounded as required by orders in the various parts of the code.

B. Fixed non-current carrying parts on poles which are more than
8 feet from the ground such as transformer cases may or may not be
grounded depending on the company’s rules. The company shall follow
a standardized practice and make their operating rules conform to
the practice adopted. If any portion of these non-current carrying
parts are located within 8 feet of the ground they shall be grounded.

C. Instruments, meters, or relays which operate with windings or
working parts at 300 volts or more to ground shall have the cases
and other exposed bare metal parts grounded unless isolated by eleva-
tion or protected by suitable insulating barriers or guards. An excep-
tion is made where the equipment is inaccessible to other than
qualified persons, in which case the above protection is not required
up to and including 750 volts. Above 750 volts, cases shall be isolated
by elevation or protected by suitable barriers, grounded metal, or
insulating covers or guards. Where instruments, meters, or relays are
operated from current or potential instrument transformers on cir-
cuits of 800 volts or more to ground, having ungrounded secondary
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circuits and ungrounded primary circuits, the cases and other exposed
bare metal parts shall be grounded. See Order 1035B,

D. Non-current earrying parts of fixed equipment may be grounded
by metallically connecting them to the grounded metal raceway or
cable armer, or otherwise as provided in Order 13-2556, Volume 2.

Order 1034, Grounding of Portable Equipment.

Portable equipment in locations used for supply facilities shall be
grounded as required by Order 13-2545, Volume 2.

Order 1035. Grounding Conductors.

A. Material and Continuity. In all cases the grounding conductor
shall be of copper or of other metal which will not corrode excessively
under the existing conditions. If joints are unavoidable they shall be
so made and maintained as to conform to the resistance requirements
of Order 1038, '

Devices necessary for the proper operation of a supply system may
be placed in a grounding conductor but no automatic eutout or switch
shall be placed in the grounding conductor unless the opening of the
cutout or switch disconnects all sources of energy.

For lightning arresters and ground detectors the grounding con-
ductor shall be as short and straight as practicable and free from
sharp bends.

B. Size and Capacity. The grounding conductor shall conform to
the following:

1. For Direct-current Circuits. A grounding conductor for a
direct-current supply system shall have a current-carrying capacity
not less than that of the largest conductor supplied by the system
and in no case less than that of No. 8 copper. .

2. For Alternating-current Cirewits. A grounding conductor for
an alternating-current system shall have a current-carrying capacity
not less than one-fifth that of the conductor to which it is attached
and in no case less than that of No. 8 copper. See Order 13-2594 for
conductor size for interior grounding.

3. For Instrument Transformers. The grounding conductor for
instrument cases and secondary circuits of instrument transformers
shall not be smaller than No. 12 if of copper or, if of other metal,
shall have equivalent current-ecarrying capacity.

4. For Lightning Arresters. The grounding conductor or con-
ductors shall have a current capacity sufficient to insure continuity
and continued effectiveness of the ground connection under conditions
of excess current caused by or following discharge of the arrester.
No individual grounding conductor shall have less conductance than
No..6 (0.162-inch) copper wire,

5. Interior Wiring, Raceways, Ete. For conductor sizes for
grounding interior wiring, raceways, equipment, and portable and
pendent equipment see Orders 13-25695 and 13-2596, Volume 2.

C. Mechanical Protection and Guarding Against Contact. 1. For a
distance of 8 feet above the ground, floor, or platform, from which
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grounding conductors are accessible to the public, the conductors
shall be protected by a substantial insulating conduit or wood
moulding.

(a) Where the ground resistance is less than 3 ohms, metal!ic
guards may be used except that for lightning arresters insulating
conduit or moulding must be placed over the metallic guards and
if the metal guard is of magnetic material the grounding conductor
shall be electrically connected to both ends.

(b) In rural distriets where the grounding conductor is one of
a number of grounds on a primary neutral, the moulding or insu-
lating conduit may be omitted if the grounding conductor has
triple braid weatherproof insulation.

(¢) Grounding conductors whose only purpose is to protect the
pole against lightning need not be protected at the ground.

2. The requirements for the protection of grounding wires near
supply and communication econductors will be found in Order 1239.

D. Underground. Wires used for grounding econductors, if laid
underground, shall, unless otherwise mechanically protected, be laid
slack to prevent their being readily broken, and shall have joints
carefully painted or otherwige protected against corrosion.

E. Common Grounding Conductor for Circuits, Metal Raceways and
Equipment. See Order 13-2553, Volume 2.

F. In supply stations, manholes, and transformer vaults substantial
bare busses may be used. Care should be taken to place them where
accidental contact while working on live parts is difficult or they
should be guarded.

Order 1036, Ground Connections.

The ground connection shall be substantial and effective, and be

made as indicated below, but always to water-piping systems, if
available.
, A. Piping Systems. For circuits, equipment, and arresters at sup-
ply stations, connections shall be made to all available active metallic
underground water-piping systems between which no appreciable
difference of potential normally exists, if the pipe is of sufficient
capacity, and to one such system if appreciable differences of poten-
tial do exist between them. At other places connections shall be made
to at least one such system if available. Gas piping should be avoided
for circuit grounding wherever practicable.

Note: The protective grounding of electric eircuits and equipment to
water-pipe systems in accordance with these rules should always be
permitted, since such grounding offers the most effective protection to
life and property and is not injurious to the plping systemas,

Note: Ground connections from circuits should not he made to jointed
plping within buildings except water piping.

B. Alternate Methods. Where underground metallic piping systems
are not available, other methods which will secure the desired perma-
nence and conductance may be permitted. In cases buried metal struc-
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tures of considerable extent will be available and may be used in lieu
of extended buried water-piping systems.

In some cases ground connection may be made to the steel frame
of a building containing the grounded eircuits or equipment, to which
frames of machines and other noncurrent-carrying surfaces should
also then be connected. In such cases the building frame should be
itself well grounded by effective connection to the ground. This may
require artificial groundings for steel-frame buildings supported on
masonry or concrete footings.

C. Artificial Grounds. If resort must be had to artificial grounds,
the number should be determined by the following requirements:

1. Not more than one such ground is required for lightning
arresters, except where for large current capacity.

2. At least two grounds are required for low-voltage alternating-
current distribution eircuits, one at transformers or elsewhere and
one at each customer’s service,

3. Where no part of the circuit or equipment protected can be
reached by persons while they are standing on the ground or damp
floors, or by persons while touching any metallic piping to which the
grounding conductor is not effectively connected, a single artificial
ground may be used even if its resistance exceeds that specified in
Order 1038. In such cases it is desirable to provide guards for the
grounding conductor in accordance with Order 1035, C, wherever it
is otherwise accessible, or to provide insulating mats or platforms so
located that persons cannot readily touch the grounding conductors
without standing on such mats or platforms,

4. Artificial grounds may be arranged to minimize the potential
gradient along the surface of the earth by use of radial connecting
wires underneath the earth surface or by other suitable means.

D. Grounds to Railway Returns, Protective ground conmections
should not be made to railway negative-return ecircuits when other
effective means of grounding are available, except ground connections
from electric-railway lightning arresters.

When ground connections are of necessity made to the grounded
track return of electric railways, they shall be made in such a manner
as not to afford a metallic connection (as indirectly through a
grounded neutral with multiple grounds) between the railway return
and the other grounded conducting bodies (such as buried piping and
cable sheaths).

Note: This order does not prohlbit the making of drainage connec-
tiona (which are not protective grounds) between piping systems and
railway negative-return ecireuits for the prevention of electrolysls,

Note: Multiple protective ground connections from other circuits to
railway returns should be avoided:; and where multiple artificial grounds
are made on such other circuits near such railway returns, they should
be so arranged as to prevent the flow of any considerable current in
and between such connections, which flow would reduce their effective-
ness, or otherwise cause damuge,
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Order 1037. Method.

A, Piping. The point of attachment of a grounding conductor to 2
water-piping system shall be on the street side of the water meter, or
on a cold-water pipe of adequate current-carrying capacity, as near
as practicable to the water-service entrance to the building or near
the equipment to be grounded, and shall be accessible except by special
permission, If the point of attachment is not on the street gide of
the water meter, the water-piping system shall be made electrically
continuous by bonding together all parts between the attachment and
the pipe entrance which are liable to become disconnected, as at
meters and service unions. If water meters are located outside build-
ings or in conerete pits within buildings where piping connections are
embedded in conecrete flooring, the ground connections may be made
on the building side of the meters.

Gag-piping systems within buildings shall not be used for purposes
of this rule where water pipes are readily available. Gas piping may
serve as the grounding electrode for fixtures located at a considerable
distance from water piping. Where gas piping is so used it shall be
bonded to the water-piping system at the point of entrance of water
piping. (See Order 1036, A.).

B. Ground Clamps. The ground connection to metallic piping sys-
tems ghall be made by means of an approved clamp firmly bolted to
the pipe after all rust and seale have been removed, or by means of
2 brass plug which had been tightly screwed into a pipe fitting or,
where the pipe is of sufficient thickness, screwed into a hole in the
pipe itself, or by other equivalent means.

The grounding conductor shall be attached to the clamp or to the
plug by means of solder or by an approved solderless connector. The
point of connection shall be as readily accessible as practicable.

Note: With bell-and-spigot joint plpe it may be necessary to connect

to several lengths where circuits or equipment of large current capacity
are heing grounded.

C. Contact Surfaces. If conduit, couplings, or fittings having pro-
tective coating of nonconducting material, such as enamel, are used,
such coating shall be thoroughly removed from threads of both
couplings and conduit and such surfaces of fittings where the conduit
or ground eclamp is secured, in order to obtain the requisite good con-
nection. Grounded pipes shall be free from rust, scale, ete., at the
place of attachment of ground clamp.

Conduits, other metal raceways, and the armor of cables ghall be
securely fastened in outlet boxes, junction boxes, and cabinets, so as
to secure good electrical connection.

In ice houses, packing plants, ete., where a great deal of moisture

is present and where conduits are attached to metal cabinets, cut-out,
pull, or junction boxes, compensators, etc., by means of lock nuts and
bushings, these conduits should be bonded together.

D. Eleetrodes for Artificial Grounds. Where artificial grounds are
used, the electrodes shall, as far as practicable, be embedded below
permanent moisture level.
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Buried-plate electrodes shall present not less than 2 square feet of
surface to exterior soil. Electrodes of plate copper shall be at least
0.06 inch in thickness. Electrodes of iron or steel plates shall be at
least 34 inch in thickness.

Electrodes of iron or steel pipe shall be galvanized and not less
than % inch (nominal size). Electrodes of rods of steel or iron shall
be at least % inch minimum cross-sectional dimension. Approved
rods of nonferrous materials or their approved equivalent used for
electrodes shall be not less than % inch in diameter. Driven electrodes
of pipes or rods, if of less than standard commercial length, shall
preferably be of one piece, and, except where rock bottom is encoun-
tered, shall be driven to a depth of at least 8 feet regardless of size
or number of electrodes used. Such pipes or rods shall have clean
metal surfaces and shall not be covered with paint, enamel, or other
poorly conducting materials.

Grounds used solely for wood pole lightning proteetion and which
are not connected to any circuits or equipment may be of any form
or size. The grounding conductor must be protected in the same man-
ner as any grounding conductor where it passes through conductors
but it need not be protected near the ground. A pole protection
ground may be used as an artificial ground for a cireuit or equipment
if the down conductor ig fully protected and the ground electrode haz
the area and thickness requirements ahbove.

A pguy and anchor may be used as a combined grounding eonductor
and artificial grounding electrode if they are electrically bonded
together and the anchor and rod present sufficient surface to the soil.

Order 1038. Ground Resistance.

A. Limits. The combined resistances of the grounding wire and the
connection with the ground shall not exceed 3 ohms for water-pipe
connections nor 25 ohms for artificial (buried or driven) grounds.
Where it is impracticable to obtain, with one electrode, artificial
ground resistance as low as 25 ohms, this requirement shall be waived,
and two electrodes, at least 6 feet apart, shall be provided.

B. Checking. The resistance of station grounds should be checked
when made.

Note: With artificial grounds this check may be made by measuring
the voltage between the grounded point of the circuit, or the grounded
frame of the equipment, or the grounded point of the lightning arrester,
and an auxillary metal reference rod or pipe driven into the ground,
while a measured current is flowing through the ground connection and
any exposed metal piping or other artificlal ground not less than 20
feet distant.

Note: If the station ground iz to water piping, the check may be
made wlth current flowing through the water piping and some Inde-
pendent piping system or artificlal ground not less than 20 feet distant.

Note: The auxiliary reod or pipe should be at least 10 feet from any
artificial ground or piping systems through which the measured current
is made to flow,
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All ground connections shall be inspected periodically. Ground con-
nections on distribution eircuits should, when installed, be tested for
resistance unless multiple grounding is used.

Order 1039. Separate Grounding Conductors and Grounds.

A. Grounding Conductors, Grounding conductors from equipment
and cireuits of each of the following classes, if required by these
orders, shall be run separately to the ground or to a sufficiently heavy
grounding bus or system ground cable which is well connected to
ground at more than one place, except as provided in Order 1031, B, 4
and in Order 1031, B, 5.

1. Lightning arresters.

2. Secondaries connected to low-voltage lighting or power ecir-
cuits, except that if a secondary distribution system has multiple
grounds, utilization equipment and wire enclosures may use the same
grounding conductor.

3. Secondaries of current and potential instrument transformers
having primary voltages of more than 750 volts, and cases of instru-
ments on these secondaries.

4, Frames of direct-current railway equipment and of equipment
operating in excess of 750 volts,

6. Frames of utilization equipment or wire raceways other than
covered by item 4, except as provided in item 2.

6. Lightning rods.

B, No electric conductor or noncurrent-carrying part of electric
equipment shall be grounded to a small water system, small sewage
system, wells, pump casings, small gas systems, gas tanks, or any
small metallic systems, parts of which are at times in contact with
persons or animals unless a permanently assured ground resistance
of less than 8 ohms ig obtained. '

Note: It |s advisable from a safety standpoint to keep lightning rod
grounds free from such metallic structures as pumps, cow stanchions,
ete. which are frequently in contact with persons or animals. It s

advisable In Installations such as farma that the pump motor be insu-
lated from the water pump. (See Note under Section 13-300).
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PART 1

ELECTRICAL SUPPLY STATIONS AND
SUBSTATIONS

SECTION 110. SCOPE OF ORDERS

Order 1100. Electrical Equipment in Stations, Substations, Faciories
and Elsewhere.

The following orders (1100-1194) apply to all electrical equipment
and conductors of over 600 volts. If sueh equipment and conductors
are not installed in supply stations or other quarters accessible only
to qualified persons, they shall, in addition to complying with arders
1100 to 1194, comply also with the orders of Part 3. (See Order
13-0001B3).

Equipment and wiring of less than 600 volts shall comply with the
orders of Part 3, except that if such equipment or wiring is ipstalled
in supply stations or other quarters accessible only to qualified per-
sons, it may be installed in conformity with Orders 1100 to 1194, in
which case only wiring used to distribute a power supply for light-
ing, service outlets and other utilization equipment need comply
with the orders of Part 3, (See Order 13-0001C,)

For the intent of rules, waivers, etc., See Order 1013.

SECTION 111. GENERAL PROTECTIVE ARRANGEMENTS OF
STATIONS AND SUBSTATIONS

Order 1110. General Requirements for Rooms and Spaces.

A, Enclosure of Rooms and Spaces. Rooms and spaces shall be so
arranged with fences, screens, partitions, or walls as to prevent
entrance of unauthorized persons or interference by them with equip-
ment inside, and the entrances not under observation of an authorized
attendant shall be kept locked. Signs prohibiting entrance to un-
authorized persons shall be displayed at entrances.

B. Rooms and Spaces. All rooms or spaces in which electrical
equipment is installed shall comply with the following requirements:

1. Fire Resistant Construction. They shall be as far as prac-
ticable, noncombustible.

2. Storage and Manufacturing Processes. They shall be used
neither for the storage of material nor for manufacturing processes
causing hazard to electrical operators, except those materials or
processes attendant upon the production or distribution of a supply
of electrical energy.




36 VOLUME 1—ORDER 1110

3. Hazardous Conditions. They shall be free from combustible
dust or flyings, flammable gas, or acid fumes in dapgerous quantities.
(For battery rooms, see Seetion 114, For auxiliary equipment in haz-
ardous locations, see Order 1127) Also see General Orders on Dusts,
Fumes, Vapors and Gases published by the Industrial Commission.

4. Ventilation. They should be well ventilated. See Industrial
Commission Codes.

5. Moisture and Weather. They should be dry. In outdoor sta-
tions or stations in wet tunnels or subways, all live parts of equip-
ment should be enclosed in weatherproof cases, unless the equipment
is suitably designed to withstand the prevailing atmospheric conditions,

C. Rotating Machinery. Rotating machinery shall be installed upon
suitable supports or foundations and if necessary secured in place.

D. Fences used to exclude the public from electrical equipment,
shall be so placed that they are not closer to live parts or parts that
may become alive than that given in column 3 of table 2, Order 1124.
Such fences shall be of a type that cannot be readily climbed and be
not less than 5 feet in height when enclosing equipment operating at
15,000 volts or less and not less than 6 feet in height where the
voltage is above 15,000,

Order 1111, Jllumination,

A, Under Normal Conditions. Rooms and spaces in buildings where
electrical apparatus or machinery is located shall have means for
artificial illumination in saccordance with the following table. The
means of illumination shall be maintained ready for use at all times.
(Also see 1148)

Note: It is not !ntended that this rule should require permanent light-
Ing in switch cells and similar small spaces occupled by electrical
apparatus where permanent lighting is impracticable. The Industrial
Lighting Code of the Wisconsin State Industrial Commission includes
general standards of Illumination required from the point of view of
gafety.

TABLE NO. 1
IMNMumination Intensitics

Minimum Modern Practice
Foot-Candles Foot-Candles

l} Switchboard instruments, gauges, switches, ete,____ b 10 to 15
2) Switchboarda with no exposed live parta.._____.__ 3 5 to 10
3) Storage battery room.._ ..o ooioaoon 3 6 to 10
4} Generating room, hoiler room, pump room (at

muachinery or exposed live parta) . ____________. B 10 to 15
(5) Stairways and passageways (Measurements made

ut floor level) where there is moving machinery,

exposed live parts, hot pipes, ete,______________ 5 10 to 15
(6) Any traversed space (measured at floor level) ... 2 5to 10

Note: The wbove illumination values are to be measured at working
surfaces, except as stated.

The “miuimum foot-candles" specify the lowest {llumination for
safety, but the “modern practice foot-candles"” are recommended,
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B. Emergency Lighting. A separate emergency source of illumina-
tion ghall be provided in every station where an attendant is located.
This source shall be from an independent generator, storage battery,
gag main, portable light, or other suitable source.

* Note: Flame lamps (gas or oil) should not be used in battery rooms.

C. Shading of Lamps. Overhead and local lamps shall be shaded
ag required by the Industrial Lighting Code published by the Indus-
trial Commission.

D. Fiztures, Pendants and Plug Receptacles. (See also Section
13-410 of Part 3, Volume 2)

Arrangements of permanent fixtures and plug receptacles shall “be
such that portable cords need not be brought into dangerous proximity
to live or moving apparatus. All lamps shall be arranged to be con-
trolled, replaced, or trimmed from safely accessible places,

Pendent conductors shall not be installed where they can be readily
moved so as to bring them in contact with live parts of electrical
supply equipment,

E. Attachment Plugs. Portable conductors shall be attached to
fixed wiring only through separable attachment plugs which will dis-
connect all poles by one operation.

Order 1112. Buildings, Yards and General Safety.

A. Buildings to Comply with Building Code, Bulidings in which
electrical supply equipment is installed shall be constructed in every
detail to comply with the Building Code published by the Industrial
Commission.

B. General Orders on Safety to be Complied With. Floors, passage-
ways, stairways, floor openings, platforms, runways, moving machin-
ery, ete., shall be constructed and safeguarded as required by the
General Orders on Safety published by the Industrial Commission.

C. Protection from Rain and Falling Objects. Electrical equipment
located outdoors, when necessary, shall be protected against injury
from rain, snow, sleet, flying or falling objects. ;

D. Ezits. Each room or space and each working space about equip-
ment shall have suitable means of exit which shall be kept clear of all
obstructions. .

If the plan of the room or space and the character ‘and arrange-
ment of equipment are such that an accident would be liable to close
or make inaccessible a single exit, as in the case of long narrow
rooms, platforms, passageways, spaces behind switechboards, or wire
and pipe tunnels, a second exit shall be provided if practicable. In
all cases the Building Code should be consulted.

E. Floors. Floors shall have even surfaces and afford secure foot-
ing. Projecting nails, loose boards, uneven or greasy floors, and slip-
pery floors should be avoided.

Note: Otherwlise slippery floors or stairs should be proyvided with
antislip treads.
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F. Passageways. Passageways (including stairways) and working
spaces shall be unobstruected, and (except such as are used solely for
infrequent inspection, eonstruction and repair) shall, where possible,
provide at least 6,5 feet headroom. (See Order 1125 for working
space) The General Orders on Safety by the Industrial Commission

. also contain orders applying to passageways. .

G. Runways and Platforms, Rails and Toe Bowrds. (See General
Orders on Safety published by the Industrial Commission.)

H. Steirways, Handrails. (See General Orders on Safety published
by the Industrial Commission.)

1. Platforms with Stairways or Stationary Ladders. (See General
Orders on Safety published by the Industrial Commission)

_J . Continuity., The heads of permanent ladders shall be provided
?'nth guards such as gates or sliding pipe sections whenever the head-
ing breaks the continuity of a railing adjacent to working space.

For very long ladders occasional landings, turns, or safety loops
are recommended,

K. Stair .Toe Boards. Toe boards shall, where practicable, be ar-
ranged at back of stairway treads where over exposed live or moving
parts or over working spaces, passageways, or other stairways.

L. Walks and Platforms for Overhead Work. (See General Orders
on Safety published by the Industrial Commission)

Order 1113. Fire Fighting Appliances.

A. Fire Extinguishers. Adequate approved fire-extinguishing appli-
ances shall be conveniently located and conspicuously marked. Any
suc_h appliances which have not been listed by Underwriters’ Labora-
tories, Inc. for use on live parts should be plainly and conspiéuous]y
marked with a warning to that effect.

B. Temperature Conditions. Fire extinguishers shall not be in-
stalled in locations subject to conditions of high and low temperature
which will reduce their effectiveness.

Note: Carbon-tetrachloride extinguishers are not adversely affected
by temperatures between 60°C (140°F) and minus 40°C {-40°F).

Order 1114. 0il Filled Apparatus.

For the purpose of these rules, oil-filled apparatus is divided into
three classes, each of which requires different treatment: (1) 0il
switches and circuit-breakers (See also Section 117); (2) transform-
ers, induction regulators, ete. (See also Section 115); and (3) light-
ning arresters (See also Section 119). The necessary safety precau-
tions depend largely on whether the apparatus is located in buildings
or outdoors.

A. Oil Swilches or Circuit-breakers. 0il switches or circuit-breakers
and their transformers, regulators, reactors, or other associated
equipment should be separated from other apparatus by adequate non-
flammable barriers, or otherwise adequately isolated. Floors and floor
drains should be so arranged that oil will quickly collect in a suitable
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drainage or storage system provided for the purpose either inside
or outside of the building as may be advisable.

Where switches or switch compartments are constructed to prevent
an appreciable amount of oil being thrown outside of the compart-
ment, exterior drainage or storage systems are not necessary.

1f located outdoors they should be adequately isolated.

If located near building walls the walls should be of five resistive
construction and should have doors or windows so located and
arranged that burning oil is not liable to pass through them to
flammable material or apparatus.

Note: Tt should be recognized that oil-switch or circuit-breaker fail-
ures may depend upon the size and rupturing capacity of the switch or
cireuit brealker and the short-circult duty that may be required of it
The short-cireuit current depends on the generating capacity supplying
the system on which the switch or circult-breaker is used as modified
by the current-limiting characteristics of the aystem or by special

apparatus installed for that purpose. By “generating capaelty” is meant
all of the apparatus contributing to the short-cireuit current,

B. Transformers, Induction Regulators, Ete. Containing a Liguid
That Will Burn. If transformers, induction regulators, ete. are in
buildings, the floors and floor drains should be so arranged that oil
will quickly collect in a suitable drainage or storage system provided
for the purpose either inside or outside of the building as may be
advisable. If the apparatus contains large quantities of oil, each
unit or group should preferably be placed in a separate fireproof com-
partment suitably ventilated. If located outdoors, they should be
adequately isolated. Provision should be made for quickly draining
away to a safe distance any oil that may be spilled. This may be done
by ditches and drains or the oil may be absorbed and danger of spread-
ing removed by paving the yard .around the transformers or other
devices with cinders or other absorbent material to a depth of several
incheg.

If located in buildings, transformer tanks containing large quanti-
ties of oil shall, where practicable, be so arranged that approved fire-
quenching material may be introduced above the oil inside the tank
or in the surrounding compartment, except where tanks are com-
pletely filled with oil or where the space above the oil is filled with
an inert gas.

C. Transformers, Induction Regulators, Etc. Containing a Liquid
That Will Not Burn. If in buildings, transformers, induction regu-
lators, etc., filled with a liquid that will not burn should comply with
Order 1153.

D. Lightning Arresters. If located in buildings, lightning arresters
containing oil should be separated from other equipment by fire walls

. adequate to completely isolate them in case of fire.

When located outdoors they should be adequately isolated. Provi-
gion for quickly draining away oil should be made as indicated for
transformers in B above.
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SECTION 112, PROTECTIVE ARRANGEMENTS OF EQUIPMENT
Order 1120. General Requirement.

All electrical equipment shall be of such construction and so in-
stalled and maintained as to reduce the life and fire hazard as far as
practicable,

Order 1121. Inspections.

A. Regular Egquipment. Electrical equipment shall comply with
these orders when placed in service and shall thereafter be cleaned
when necessary and inspected at such intervals as experience has
shown to be necessary. Any equipment or construction known to be
defective so as to endanger life or property shall be promptly re-
paired, permanently disconnected, or isolated until repairs can be
made. Repairs, additions and changes to electrical equipment and
conductors shall be made by qualified persons only.

B. Idle Equipment. Infrequently used equipment or wiring main-
tained for future service should be thoroughly inspected before use
to determine its fitness for service.

C. Emergency Equipment. Equipment or wiring maintained for
emergency service should be periodically inspected and, where neces-
sary, tested to determine its fitness for service.

D. New Equipment. New equipment should be thoroughly inspected
before being put in service,

Order 1122. Guarding Shaft Ends, Pulleys and Belts, and Suddenly
Moving Parts.

A. Transmission Machinery. This code is supplemented by the
General Orders on Safety and other Industrial Commission require-
ments which specify methods for safeguarding pulleys, belts, and
other equipment used in the mechanical transmission of power.

B. Suddenly Moving Parts. Parts of equipment which move sud-
denly in such a way that persons in the vieinity are liable to be in-
jured by being struck, such as handles and levers of circuit breakers,
shall be guarded or isolated. '

Order 1123. Protective Grounding.

A. Grounding Method. All grounding which is intended to be a
permanent and effective protection measure, such as lightning arrester,
circuit, equipment, or wire raceway grounding, shall be made in
accordance with the methods specified in Section 103 of the Intro-
ductory Part, Volume 1, and Section 13-250, Volume 2.

B. Grounding Noncurrent Carrying Metaul Parts. All electrical
equipment, if operating at more than 150 volts to ground, or if in
hazardous locations, regardless of voltage, shall have the exposed
noncurrent-carrying parts, such as frames of generators and switch-
boards, cases of transformers, lightning arrvesters and switches, and
operating levers, effectively grounded or isolated.
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It is recommended that exposed noncurrent-carrying parts of elec-
trical apparatus operating at 150 volts or less to ground be effectively
grounded.

It is recommended that all metallic guards (including rails, screens,
ete.) about electrical equipment should be effectively grounded where
such grounding will reduce the hazard.

Except in hazardous locations, exposed noncurrent-carrying parts
of equipment operating at more than 150 volts to ground may be left
ungrounded and either isolated, or guarded, or provided with insulat-
ing mats as required for live parts at the same voltage. Such isola-
tion, guarding, or mats should be so arranged that persons cannot
inadvertently touch these parts while also touching a grounded
surface.

Note: Hazardous locations include those where dampness, acid fumes,

explosives, inflammable gas, or flyings normally exist. (See Section
13-500, Part 3, Volume 2)

Exception 1: Exposed noncurrent-carrying metal parts of equipment
of grounded direct-current circults or series direct-current circuits
are exempted from this order, if sultably insulated from the ground and
from neighboring grounded surfaces. In saddition suitable permanent
insulating barrier guards shall be Installed so that a person cannot,
while touching such insulated frames, at the same time inadvertently
touch or stand upon other grounded bodies,

Exception 2: Exposed noncurrent-carrying metal parts of supply
equipment for communlication ecireuits are exempted from this order,
provided they are sultably insulated from the ground and neighboring
grounded conductors and surfaces,

Exception 3: Metal shell sockets and metal guards of portable lamps,
it suitably insulated, are exempted from this order,

C. Grounding FEyuipment During Repairs. Electrical equipment or
conductors normally operating at more than 750 volts on or about
which work is occasionally done while separated from a source of
eleetrical energy by switches or disconnectors only, shall be provided
with some means, such as switches, connectors, or readily accessible
ground conductor, for grounding them. (See orders 1423 and 1424).

Order 1124, Guarding Live Parts,

It is the intent of this order to require electrical facilities which
are or may become alive fo be arranged or guarded in such a way
as to prevent inadvertent contact by persons or material. The order
requires guards unless the facilities have certain minimum clearances,
are isolated by enclosure, or in some cases are arranged in such a way
that contact cannot normally be made unless the person is insulated
from ground. Station or substation buildings or enclosing walls or
fences used to exclude the public or house the parts are not enclosures
within the meaning of this order (See 1124C).

A. Where Required. 1. Ungrounded parts of electrical equipment
which operate at or may become charged to more than 150 volts shall
be guarded when vertical clearances from ground, floors, platforms, or
permanent supports for workmen are less than that given in eolumn 2.
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table 2, of this order, or when the horizontal clearance from the
nearest edge of such surface is less than that given in column .3 of
table 2. This includes parts exposed through windows, wall openings,
ete.

Exception: Guards need not be provided where It is necessary to

permit routine insgpection of rotating equipment as required under
itlona.
Op:;;ni;i:l ﬁ‘hcam:-i;z applies to the electrical parts energized or ccnslsiered
avallable for service in temporary or partially completed installations,
ermanent installations.
asDwefeiﬂi;sur::: Ii'i‘haa guard zone means the space of minimum cle&fﬂnﬁe
from guards to electrical parts where guards may be installed by wn:u-i ;
men without definite engineering design. The radius of this zone grﬂe
with the voltage as specified in column 4 of table No. 2. (See Order
1423C of the code for working clearances above live parts), .
Permanent supporting surfacea for workmen include floora, platforma,
or structures used regularly and frequently by workmen for {r:isc{a:cn
tions and malintenance near live adjacent parts: runways, la rs,

stairways, ete,

2. Parts over or near frequently traveled passageways th]fcugh
which material may be carried, or in or near spaces, such as corridors,
storerooms, boiler rooms, etc. used for non-e!ectrl'cal work, should,
where practicable, be guarded or given clearances in excess of those
specified, such as may be necessary to secure reasopsble safety. The
guards should be substantial; should, where practlcab-le, completely

shield or enclose without openings the parts; and when in spaces used
" for non-electrical work should be removable only by means of tools or
keys. f
TABLE NO. 2

Minimum Clearance from Live Paris

1 2 3 4
Minl;num é:lem;l-
ieal Minimum Horizontal ance from Guards
Voltage Mh(".‘.il,‘:nur?nxg;ti‘w“ Clearance of to Parts. Radius
Unguarded Parts Unguarded Parts of Guard Zone
Feet Inchea Feet Tnchea Inchea
6 3 0 b
; 7 3 1 1
T a8 3 2 2
] 9 3 a 3
T 10 8 4 4
9 0 3 6 i}
] 3 3 ] 9
9 6 4 0 12
9 10 4 4 16
10 b 4 11 23
11 0 ] 6 30
11 i 6 1 a7
12 2 [ 8 44

s r intermediate values.

N?H?l'a lctigil;g‘:ll:et: ijr:? column 4 of this table are not a requirementlr?r
definite engineering design of elther apparatus or iuards, but a.rie solely
for the guidance of workmen inatalling guards without such design. -

For example, the minimum clearances in the table abuhva n.nlal o
Intended to refer to the clearances between live parts and the walls <!>[
cella, compartments, or similar encloalns astructures, They do not apptz
to the clearances between bus bars and supporting structuriata, ‘;mr
clearances between the blade of a disconnecting awitch and its base.
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3. Parts of indeterminate potential, such as telephone wires ex-
posed to induction from high-tension lines, ungrounded neutral con-
nections, ungrounded frames, ungrounded parts of lightning arresters,
ungrounded instrument cases connected directly to the high-voltage
cireuit, etc. shall be classjfied and, where practicable, guarded on the
basis of the maximum voltage which may be present.

B. Strength of Guards. Guards shall be sufficiently strong and shall
be supported rigidly and securely enough to prevent them from being
displaced or dangerously deflected by a man slipping or falling
against them.

C. Types of Guards. 1. Location or Isolation. Parts having clear-
ances equal to or greater than specified in A above are guarded by
location. Parts are guarded by isolation when all entrances to en-
closed spaces, runways, ladders, ete, are kept locked or warning signs
posted at all entrances, in which case no other permanent guards
need be supplied, The enclosures referred to are those within stations,
substations or vaults which contain limited amounts of equipment
that must be entered for work of a very limited nature. For example,
the area in back of an open back switchboard may be enclosed to
eliminate the necessity of guards but enclosing an outdoor substation
in a fence does not eliminate the necessity of guards.

2. Grounded Metal Cable Sheaths, These are suitable guards ex-
cept where exposed to mechanical injury., Where so exposed, metal
conduit or other suitable guards should be provided.

3. Railings and Fences. Railings are not substitutes for complete
guards, and if used shall be located at a horizontal distance of at
least 3 feet (and preferably not more than 4 feet) from the mearest
point of guard zone, which is less than 7% feet above the floor,

Fences used to exclude the public from electrical equipment, shall
be so placed that they are not closer to live parts or parts that may
become alive than that given in column 3 of table 2, Order 1124. Such
fences shall be of a type that connot be readily climbed and be not less
than 5 feet in height when enclosing equipment operating at 15,000
volts or less and not less than 6 feet in height where the voltage is
above 15,000.

4. Location of Guards. Guards inside of the guard zone or less
than 4 inches outside, shall completely enclose the parts from contact
up to the heights listed in column 2 of table No, 2 of Order 1124(A).
They shall not be closer to the live parts than listed in column 4 of
the table in Order 1124 (A) except when suitable insulating material
is used with circuits of less than 7,500 volts. (See note under table in
Order 1124(A)). If more than 4 inches outside of the guard zone, the
guards need not extend more than 73 feet above the floor. Covers or
guards, which must at any time be removed while the parts they
guard are alive, should be arranged so that they cannot readily ‘be
brought in contact with live parts. This does not apply to enclosing
fences as described in 3 above and Order 1110D.

5. Insulating Covering on Conductors or Parts. The insulating
covering on parts exceeding 750 volts shall not be considered a pro-
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tection. For parts less than 750 volts, positive barriers, enclosures,
or similar arrangements are preferable, but in dry places whe.re not
exposed to mechanical injury, varnished-cloth tape, or other insula-
tion suitable for the voltage involved may be used as a g!fard. The
taping over connections ghall be of a type and thickness suitable for
the voltage involved. Friction tape is not acceptable as the sole
protection.

Exception: On circuits not exceeding 7500 volts, when other guarding
ia impracticable, insulation suitable for the voltage involved may be
used back of the switchboards or In equivalent sheltered locatlons.
Insulating mats or platforms shall be provided so that an operator can-
not readily touch the insulating covering without standing on the mats,

6. Mats. Suitable insulating mats placed so that a person ?annot
inadvertently come in contact with the live parts without standing on
the mat may be used in the following cases:

Parts less than 750 volts, exposed at switchboards, switches, or
on rotating machinery.

Disconnect switches less than 7,500 volts mounted on back of
switchboards or in similar sheltered locations when barriers are plac(fd
between each blade so as to extend beyond the disconnected parts in
any position. Other means of guarding may be used where convenient,

Ungrounded frames of existing high-voltage series generators.

As provided for in paragraphs C b and C 8 of this rule.

Mats should be of rubber or other suitable insulating material, or
in dry locations they may be of wood fastened with wood pins, cork
matting, or heavy (one-fourth inch) linoleum laid without joints and
without metal fastenings. A “nonslip” surface should be maintained
and the mats should be laid and maintained so as to reduce the
tripping hazard to a minimum,

Note: Beveled edges will help in many cages.

7. Parts Below Supporting Surfaces for Persons. The supporting
surfaces above live parts shall be without openings. Toe boards at
least 6 inches high shall be provided at all edges.

8. Special Rules for Plug-type Switchboards. A mat is a suitable
guard when placed so that the operator must stand on it when oper-
ating the plugs. Suitable guards on handles of all plugs shall be
provided.

D. Parts of Less than 300 Volts, It is recommended that live parts
of more than 150 volts be enclosed or guarded when in exposed
locations.

Order 1125. Working Space About Electrical Equipment,

A. Where Required. Adequate and readily accessible working space
with secure footing shall be maintained about all electrical parts or
equipment which require adjustment or examination if exposed while
in service.

B. Width of Working Space. The horizontal clearance from the
farthest edge of the working space to the nearest live part of more
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than 300 volts, exposed after removing guards, shall be not less than
3 feet plus the guard zone radius as given in column 4 of the table
in Order 1124. (When the live parts are on only one side, column 3
of the table in Order 1124 gives the minimum permissible value for
the total width of the free space). See also Order 1112F for headroom.

C. Elevated Parts. Cléhrance about normally elevated or isolated
parts requiring occasional adjustment should be provided so the men
need not come within the danger zone (See Order 1422C of this code)
around adjacent energized parts, unless guarded in accordance with
Orders 1124 and 1126.

Order 1126. Equipment for Work on Live Parts.

A. 7,500 Volts or Less. When it is necessary for men to bring their
bodies or any material or tools handled into the danger zone (see
Order 1422B of this code) suitable protective devices, such as rubber
gloves, rubber sleeves (if necessary), insulating tools, portable rubber
mats or insulating stools, rubber blankets, insulated fuse pullers, test-
ing and grounding devices, switch sticks, etc., should be provided,
periodically examined, and kept in safe condition. If the voltage ex-
ceeds the limit of 5,000 volts set for standard rubber gloves, special
gloves should be furnished if the work is conducted so that their use
is necessary. .

B. More than 7,500 Volts. Suitable protective devices, such as test-
ing and grounding devices, switch sticks, fuse pullers, special insu-
lated tools, ete., should be provided, periodically inspected, and kept
in safe condition. Such devices shall provide an ample margin of
safety for the voltage involved and should be constructed so that the
workman’s body can remain outside of the danger zone. (See Order
1422C of this code).

Order 1127. Hazardous Locations.

A. Enclosure of Arcing and Heating Parts. In locations where
flammable gas or flammable flyings normally exist in dangerous guan-
tities, all parts where sparking, arcing, or dangerous heating is liable
to occur shall be enclosed so as to reduce the hazards as far as
practicable. ’

This enclosure shall he by one of the following methods:

1. By placing in separate compartments or rooms,

2. By using nonabsorptive, noncombustible casings of the dust-
tight type when flammable dust or flyings are present.

3. By using nonabsorptive, noncombustible casings designed for
use in explosive atmospheres when flammable gas exists in dangerous
quantities.

B. Grounding. The metal frames and other exposed noncurrent-
carrying metal parts of equipment in these locations shall be effec-
tively grounded as specified in Section 103.

The Flammable Liguids Code published by the Industrial Commilssion
should be consulted.
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Order 1128. Shielding of Equipment from Deiericrating Agencies.

Suitable shields or enclosures shall be provided to protect exposed
current-carrying parts, insulation of leads or electrical devices or
equipment where susceptible to injury by being installed directly
under rotating equipment or in other locations where dripping oil,
excessive moisture, steam, vapors, or similar agents exist. (For bat-
tery rooms see Order 1146).

Order 1129,—Identification,

A. Equipment in General. Electrical equipment shall be suitably
identified when necessary for safety. The identification may be by
pesition, color, number, name-plate, label, design, or other means,
but the method of identification chosen shall be uniform throughout
any one system. (See Order 1174 for switches).

The voltage and intended use shall be shown when important.

Identification marks should not, if possible, be placed on removable
covers or cagings, such as instrument covers and disconnector com-
partment doors, where the interchanging of these removable parts
might lead to accident.

B. Generators and Motors. Generators and motors shall each be
provided with a name-plate giving the maker's name, the rating,
normal full-load speed and the voltage,

SECTION 113. ROTATING EQUIPMENT (THIS INCLUDES
GENERATORS, MOTORS, MOTOR GENERATORS,
AND CONVERTERS)

Order 1130. Speed-Control and Stopping Devices. ,

A, Speed Limits for Prime Movers. Prime movers driving generat-
ing equipment shall be provided with automatic speed-limiting devices,
where harmful overspeed can otherwise occur, in addition to their
governors, if necessary as with some types of steam turbines.

B. Stops for Rotaling FEgquipment. Stopping devices, such as
switches or valves which can be operated from locations convenient
to machine operators, shall be provided for prime movers or motors
driving generating equipment,

Devices which operate in such a way that the development of
defects or their becoming inoperative will stop the units protected
should be used where practicable.

Controls to be used in emergency for machinery and electrical
equipment should be so located as to permit operation with a minimoum
of danger during such emergency (See Ovder 1175 for fuses and
circuit-breakers).

C. Speed Limit for Motors. Machines of the following types shall
be provided with speed-limiting devices unless their inherent char-
acteristies or the load and the mechanical connection thereto are such
as to safely limit the speed, or unless the machine is always under
the manual control of a qualified operator:
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1. Separately excited direct-current motors,

2. Series motors.

3. Motor generators and converters which ean be driven at ex-
cessive speed from the direct-current end, as by a reversal of current
or decrease in load.

Note: The required limitation of speed may be obtalned by the use of
a relay, centrifugal switeh or other similar device which wlill cut off the
supply of energy when excessive speed is attained,

D. Low-voltage or Under-voltage Protection. All motors so em-
ployed or arranged that an unexpected starting of the motor is a
hazard, shall be equipped with low-voltage protection which will auto-
matically cause and maintain the interruption of the motor circuit
when the voltage falls below an operating value,

Exception: Those motors with an emergency or essential use or where
the opening of the circuit will canse a special hazard to life or service
are exempted.

E. Adjustable Speed Motors, Adjustable speed motors, if controlled
by means of field regulation, shall be so equipped and connected that
the field cannot be weakened sufficiently to permit dangerous speed.

F. Protection of Control Circuits. Where speed-limiting or stop-
ping devices are electrically operated, the control circuits by which
such devices are actuated shall be in conduit or otherwise suitably
protected from mechanical injury, in accordance with Order 1161,

Order 1131. Guards for Live Parts.

A. Guards on Rotating Equipment. Guards complying with Order
1124 shall be provided.

B. Access to Live Parts. Where necessary, steps and handrails
shall be installed on or about large machines to afford ready access
to live parts which must be examined or adjusted during operation.

C. Frame Switches. Where switches are installed on the frames of
generating equipment for the purpose of reducing inductive voltage
in generator and converter field coils they shall be suitably con-
structed or guarded to prevent passersby from inadvertently coming
in contact with the live parts, to protect persons handling them, .and
to prevent their being accidentally opened or closed,

D. Arcing Shields. Suitable shields or barriers other than rails
shall be provided where practicable to prevent arcing on large com-
mutators or any other parts of moving apparatus from injuring per-
sons in the vicinity, as in the case of narrow working spaces located
immediately above or beside such equipment.

Exception: Twenty-five cycle apparatus of less than 1560 volts 1s
exempted.

It is recommended that where suitable shields have not been installed,
goggles should be avallable.

Order 1132. Grounding Machine Frames.

A. Grounding Machine Frames. All frames of rotating electrical
equipment shall be effectively grounded except as permitted below and
in Order 1123.
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B. Coupled Machines. Where two or more machines, either of which
operates at more than 150 volts, are mechanically coupled together
and the operator can touch the frames of more than one at a time,
the frames of all such shall be effectively grounded, or bonded
together electrically.

Exception: This rule may be waived with high-voltage series gen-
erator sets in existing installations where for operating reasons the
generators must have their frames Insulated from the ground and the

motor frame is grounded, and where it is impracticable to place insulat.
ing barrlers between the grounded and ungrounded frames.

C. Auxiliaries. Exciters and auxiliary ecircuits electrically con-
nected to generators or other machines of more than 750 volts (with
frames ungrounded) shall be installed, protected, and identified as
machines and cireuits of the same voltage as that of the machine for
which they are auxiliaries.

Order 1133. Terminal Bases and Bushings.

A, Terminal Bases. Terminal bases, if used on motors or gener-
ators, should preferably be of suitable fire-resistant and moisture
resistant insulating material such as slate, marble, or poreelain. It
is recommended that unguarded terminals be protected by a cover of
insulating material or grounded metal.

B. Bushings. Bushings where used for wires coming through
frames of motors or generators should preferably be of porcelain,
suitable composition material, or of hardwood properly filled, except
that soft rubber may be used if not exposed to oils, grease or other
deleterious substances in such quantities as to cause their rapid
destruction.

Order 1134, Deteriorating Agencies,

A. Protection Required. Suitable shields or enclosures shall be pro-
vided to protect exposed current-carrying parts, insulation of leads,
balance coils, or other electrical devices belonging to motors and
generating equipment where installed directly under equipment or in
other locations where dripping oil, excessive moisture, steam vapors,
or similar injurious agents exist.

B. Grounding. The metal frames and other exposed noncurrent-
carrying metal parts of equipment in these locations shall be effec-
tively grounded.

Order 1135. Motors.

A. Control, 1f the starting is caused automatically (not manually)
as, for example, by a float switch, or if the starting device or control
switeh is not located close to the motor and all parts of the machinery.
operated, the starting arrangement shall be designed so that it can
positively be kept open by means of locks or equivalent devices.

B. Motdrs in Hazardous Locations. Motors with their auxiliary
equipment, at which sparking or arcing or high temperature is liable
to occur, when in rooms normally containing explosives, flammable
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gas, or flammable flyings shall be so installed, as to reduce the hazard
by enclosure in an adequately ventilated separate compartment, by
solidly enclosed equipment designed for use in explosive atmospheres,
or, when protected against flyings only, by partitioning off a space or
by a suitable boxing.

C. Motors Exposed to Dust. Motors should be protected from dust.
Enclosed-type motors are recommended in dusty places, being prefer-
able to boxing.

D. Motors on Wooden Floors. Where practicable, motors perma-
nently located on wooden floors should be provided with suitable drip
pans.

SECTION 114. STORAGE BATTERIES

Order 1140. General.

The provisions of this section are intended to apply to all station-
ary installations of storage batteries using acid or alkali as electro-
lyte, consisting of cells connected in series, with a nominal voltage
in excess of B0 volts, and connected for service where so installed.
(For exception, see Order 1142B)

Nominal battery voltage shall be calculated on the basis of 2.0
volts per cell for lead-acid type and 1.2 volts per cell for alkali type.
“End” or “Emergency” cells, held in reserve for connection into eir-
cuit only to maintain voltage during discharge, are not included in
calculating nominal battery voltage.

Two types of cell construction are recognized in this section, viz:

(1) The sealed type in which the only passage for the escape of
gases from the interior of the cell is provided by a vent of effective
spray-trap design adapted to trap and return to the cell, particles
of liquid entrained in the escaping gases.

(2) The nonsealed type, in which gases eseaping from the cell
may carry entrained particles of liquid into the surrounding
atmosphere.

Caution: Smoking, or the use of open flames, or of tools which may
generate sparks, should be avoided except when cells are not actively
gassing and when prior ventilation has been ample. Sparks from fric-
tional or static electricily should be avoided as they may ignite the gas
if digcharged close to its source, as at the vent of a sealed-type cell
during overcharging. The electrolyte of sterapge batteries, and spray
containing electrolyte, are somewhat corrosive, particularly when con-
centrated by evaporation, and contact with body or clotheg should be
avoided.

Order 1141. Isolation.

Storage batteries should be sgo located as to be not accessible to
other than properly qualified persons.

Order 1142. Ventilation.

A. Diffusion of Gases. Provision shall be made for sufficient diffu-
sion of the gases from the battery to prevent the accumulation of an
explosive mixture.
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B. Nonsealed Type. Batteries of the nonsealed type shall be located
in separate rooms or enclosures so arranged as to prevent the escape
into other rooms of objectionable quantities of electrolyte spray. This
applies also to batteries of the nonsealed type not exceeding 50 volts
nominal voltage if the capacity at the 8-hour discharge rate exceeds
b kw.-hrs. s

Order 1143, Insulation.

Cells of the nonsealed type shall be supported by suitable insu-
lators such as glass, glazed porcelain, or oil type, or may be grouped
and supported on glass or other suitable insulating trays, ,

Cells of the alkali type in jars of conducting material shall be sup-
ported singly, or in groups assembled in noneonducting trays, on
porcelain or other suitable insulators.

Cells of the sealed type in containers of insulating material require
no additional insulation except as follows:

Cells in rubber or composition containers if the total voltage ex-
ceeds 150 volts, or cells in glass jars if the total voltage exceeds 250
volts, should preferably be sectionalized into groups not exceeding
these voltages, and sueh groups shall be mounted on trays or racks
supported by suitable insulators such as glass, glazed poreelain, or
oil type.

Order 1144, Racks and Trays.

‘A. Racks. Racks, as required in this section, refer to frames de-
signed to support cells or trays. They shall be substantial and
made of: y

1, Wood, so treated as to be resistant to deteriorating action by
the electrolyte; or

2. Metal, so treated as to be resistant to deteriorating action by
electrolyte and provided with noncondueting members direetly sup-
porting the cells; or with-suitable insulating material on conducting
members; or

3. Other similar suitable construction,

B. Trays. Trays refer to frames such as crates or shallow boxes
usually of wood or other nonconducting material so constructed or
treated as to be resistant to deteriorating action by the electrolyte.

Order 1145. Floors,

It is recommended that the floors of battery rooms in which large
batteries comprised of cells in lead-lined wood tanks are installed be
of acid-resistive material, or be painted with acid-resistive paint, or
otherwise be protected, where acid is likely to drop and accumulate.

Order 1146, Wiring in Battery Rooms.

Wiring shall be in accordance with the requirements of Part 3,
Volume 2 (storage batteries).
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Order 1147, Guarding Live Parts in Battery Rooms.

A. Guarding. The arrangement of cells and connections shall be
such that any two current-carrying parts between which a voltage
exceeding 150 volts exists shall be properly guarded if the parts are
otherwise sc exposed that persons arve liable to make accidental con-
tact with both at the same time.

B. Bare Conductors. No bare conductor of more than 150 volts to
ground shall be placed in any passageway, unless guarded or isolated
by elevation.

C. Details of Guards. Required guards shall comply with Order
1124, ;

Order 1148. Illumination for Battery Rooms Enclosing Batteries of
the Nonsealed Type.

A. Type of Lamp. Storage-battery rooms, in addition to daylight
which is desirable when available, should be lighted only by incan-
descent electric lamps in keyless porcelain or composition sockets,
controlled from outside the battery room if practicable,

It is recommended that portable lamps be used only in keyless
sockets enclosed in holders provided with substantial guards to pre-
vent lamp breakage and be provided with “hard-service” cord.

B. Heating Appliances. Heating appliances with open flames or
exposed incandescent resistors shall not be installed.

SECTION 115. TRANSFORMERS, INDUCTION REGULATORS,
RHEOSTATS, GROUND DETECTORS, AND
SIMILAR EQUIPMENT

Order 1150. Current Transformer Secondary Circuits.

A. Short-circuiting. Secondary circuits of current transformers, in-
cluding constant-current and instrument transformers, shall be pro-
vided with means (such as permanent connections for jumpers) for
short-cireniting them which can be readily connected while the pri-
mary is energized and which are so arranged as to permit the
removal of any instrument or other device from such cireuits without
opening the circuits. '

B. Protection When of More than 7,500 Volts. Where primaries
are of more than 7,500 volts, secondary circuits unless otherwise ade-

quately protected from injury or contact of persons, shall be in
conduit effectively grounded.

Order 1151. Grounding Secondary Circuits of Instrument Trans-
formers.

The secondary circuits of all instrument transformers shall be
permanently grounded unless the circuits are installed, guarded, and
plainly identified as required for the high-voltage circuits of the
transformers, in accordance with Order 1160,

Note: This will sometimes require marking to distinguish such a low-

voltage circuit from others with which it is associated, but which are
protected by ground connections.
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Order 1152. Grounding Transformer Cases.

The metal case or exposed frame of each transformer, reactor, in-
duction regulator, and similar equipment, which is located where
dampness or flammable gas normally exists, or which is connected to
a circuit operating at more than 150 volts, shall be effectively
grounded.

Bxceptions: Exception is permissible in accordance with Order 1123B
in locations free from flammable gas, where the entire transformer is
isolated or guarded as required for the highest voltage eircuit con-

nected with the transformer, and s plainly and conspicuously identifled
as of that voltage.

Order 1153. Location and Arrangement of Power Transformers,

If located outdoors, transformers shall be installed in accordance
with paragraph A, B, or C below; if located indoors, or in sidewalk
vaults communicating with the interior of the building, they shall be
installed in accordance with paragraph D, E, or F below.

A. On Poles. Transformers may be mounted on a pole or on a pole
structure, in compliance with the rules of Part 2.

B. On Walls. If permitted by local authority, a transformer may
be mounted on the exterior wall of a building, in compliance with the
rules of Part 2.’

C. Enclosed. A transformer may be mounted in an outdoor en-
closure such that unauthorized persons cannot readily come in con-
tact with any part of the casing or wiring.

D. Indoors, Combustible Liguid. A transformer immersed in &
liquid that will burn, and located in a station, should be provided with
sills to confine any escaping liquid, or with suitable arrangements
for draining. If located in a building used for other than station
purposes, and the amount of such liguid is considerable, the trans-
former should be placed in a suitable transformer vault which is
ventilated. Such a vault shall be accessible to authorized persons only.

E. Indoors, Incombustible Liquid. A transformer rated in excess of
25 kv.-a. and immersed in a liquid that will not burn shall be fur-
nished with a pressure-relief vent. If installed inside a building used
for other than station purposes and not well ventilated, (1) the trans-
former shall be furnished with a means for absorbing any gases
generated by arcing inside the case, or (2) the pressure-relief vent
shall be connected to a chimney or flue which will carry such gases
outside the building.

F. Indoors, Other Types. Other types of transformers, such as air-
cooled transformers, or small transformers (26 kv.-a. or less) im-
mersed in a liquid that will not burn, may be installed in stations or,
if properly enclosed or guarded, in buildings used for other than
gtation purposes. o :
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Order 1154, Resistance Devices.

Rheostats shall be not less than 1 foot from combustible material
or separated therefrom by a slab or panel of noncombustible, non-
absorptive material of suitable thickness, not less than one-half ineh,
somewhat larger than the rheostat, and secured in place by holts
independently of the rheostat supports.

Rheostats or resistance devices shall not be placed where spatter-
ing molten metal due to high temperature in the rheostat may fall
upon flammable material or spaces frequently occupied by persons.

Rheostats or resistance devices exposed to excessive dust or flyings
should preferably be installed in suitable cabinets or equipped with
dust-tight side and face plates. (For installation in hazardous loca-
tions see Order 1127)

Order 1155. Ground Detectors.

One or more reliable means of ground detection shall be available
for every station supplying circuits which are not effectively grounded
in accordance with Section 103.

SECTION 116. CONDUCTORS

Order 1160. Elecirical Protection.

A. Overcurrent Protection Required. Conductors shall be suitable
for the location, use, and voltage. Conductors should be protected
against excessive heating by the design of the system or by suitable
fuses or automatic circuit-breakers except as provided in Order 1175.

B. Fuses in Grounded Conductors, Conductors normally grounded
for the protection of persons shall be arranged without fuses or auto-
matic circuit-breakers interrupting their continuity between the
source of electrical supply and the point at which the ground con-
ductor is attached, unless the circuit-breaker opens all conductors of
the eircuit with one operation.

C. Circuits Exposed to Higher Voltages. If exposed through trans-
former windings or outdoor cireuits to higher voltages, circuits of less
than 750 volts shall be isolated or grounded unless in suitable cable
with grounded metal sheath, placed in grounded conduit or other suit-
able duct or identified and guarded as required for conductors of the
highest voltage to which they are exposed.

Order 1161. Precaution Against Mechanical and Thermal Damagé.

A. Protection Against Injury. Where exposed to mechanical injury
suitable casing, armor, or other means shall be employed to prevent
injury or disturbance to conductors, their insulation, or supports.

B. Flame Proofing. Where conductors with insulating coverings ave.
closely grouped and any one is liable to damage from near-by con-
ductors (as sometimies on the rear of switchboards or in cableways)
they shall have a substantial flameproof outer covering.
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Flame proofing shall be stripped back on all conductors a suffi-
cient distance from the terminals to give the necessary insulation for
the voltage of the cirenit on which the conductor is used.

C. Protection Aguinst Contact. Large conductors liable to be torn
from their supports by the forces to which they are subjected (as by
the magnetic fields produced) shall be so supported that they cannot
come in contact with the surfaces along which they are run if
uninsulated or with other conductors and equipment.

Note: This applies in particular to generator leads and conductors
liable to large short-cireuit currents,

D. Conductors Between Generators and Outside Lines. Conductors
between generators and outside lines shall he accessible and supported
on approved noncombustible, nonabsorptive insulators or placed in
approved cable, metal conduit, tile, or other fireproof ducts.

Y. High Temperatures. Insulated conductors exposed to excessive
témperatures shall have insulation which remains effective and does
not rapidly deteriorate under such conditions.

Order 1162, Isolation.

All conductors of more than 750 volts, and ungrounded bare con-
ductors of more than 150 volts, shall be isolated by elevation or
guarded in accordance with Order 1124, so that no person can in-
advertently come in contact with them; provided that busses and bus
structures and line connections thereto may be installed in accordance
with Order 1125, in suitable locations specially arranged for such
purposes.

Order 1163. Guarding Conductors.

A. Metal Sheathed Cable Outlets of More Than 750 Volts. The in-
sulation of the several conduectors of multiple-conductor cable, where
leaving the metal sheath at outlets, shall be thoroughly protected
from mechanical injury, moisture, and electrical strains by means of
a pothead or equivalent method.

B. Form of Guards. Guards shall comply with Order 1124,

Order 1164. Guarding in Hazardous Locations,

A. Rigid Steel Conduit. Conductors in locations where flammable
gas normally exists shall be in metal conduit. All fittings and outlets
of such conduit shall be electrically and mechanically continuous with
the conduit or metal sheath, and the conduit shall be sealed to prevent
entrance of gases, (See Order 13-5005)

Note: This rule daes not apply to conductors of large section which
obviously cannot be placed in conduit, such as copper bars connecting
large cells awith end-cell switches. This rule does not apply to ade-
quately ventilated locations,

B. Insulating Supports. Conductors in damp locations, if neither in
conduit nor in waterproof metal sheaths in other suitable ducts, shall
be effectively isolated and supported on a suitable type of insulator,
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Order 1165. Taping Ends and Joints,

Ends and joints of insulated conductors, unless otherwise ade-
quately guarded, shall have equal insulating covering with other
portions of the conductor.

Order 1166." Wiring for Illumination.

Wiring installed for the illumination of the station should be in-
stalled and protected ag required for similar utilization equipment
and conductors in Part 8 of the code.

SECTION 117. FUSES, CIRCUIT-BREAKERS, SWITCHES
AND CONTROLLERS

Order 1170. Accessible and Indicating.

A. Arrangement., All switches, fuses, automatie circuit-breakers,
starting rheostats and other control devices shall be readily and
safely accessible to authorized persons, unless remotely controlled.
They shall be so arranged or marked as to identify the equipment
controlled by them, and (except fuses) sghall indicate whether they
are open or closed.

B. Accidental Closing. Switches shall be so installed as to mini-
mize the danger of accidental operation, and where practicable so
that gravity cannot close them; such switches as may tend to close
by gravity shall be provided with a proper latech or stop block to
prevent accidental closing. Where practicable, the blades of knife
switches should be dead when the switches are open.

Order 1171. Oil Switches. °

Qil circuit-breakers and oil switches shall, wherever practicable, be
isolated from other types of switches, and other electrical apparatus
to conform to Order 1114A.

Remote control of switches and cireuit-breakers shall be used on
circnits of more than 7,500 volts, or when they may be subject to
large short-circuit values. .

Note: Remote control may be mechanical, e;ectrtcal, or other type.
It is not intended to prohibit the use of switches and cireuit-breakers
operated manually by means of levers or poles from a remote position

(See note In Order 1114 for conditions usually applying to eleetrical
systems)

Order 1172. Where Switches Are Required.

Suitable disconnectors, switches or circuit-breakers which may be
manually operated shall be inserted in all leads to all supply equip-
ment and all outgoing supply cireuits, except as listed below.

Exceptions: 1. Where two or more pieces of electrical supply equlp-
ment or supply lines are operated as a single unit no awiteh is neces-
sarily required between them,

2. Switches are not required in transformer vaulls except as may be
deemed necessary by the engineer In charge to meet operating
requirements,



T

56 VOLUME 1—ONIDER 1172

3, Switches are not required in leads to instrument transformers.

4. Switches are not reqtilred in grounded conductors,

Note: In most cases the switeh called for should be capable of open-
ing the circuit under loads. In some cases, as between generatora and
transformer banks used with them, disconnectors only would be

reguired.

Order 1173. Switches or Other Grounding Devices.

It is recommended that switches or other suitable means be pro-
vided, where practicable, to facilitate short-circuiting and grounding
equipment or lines for which the operating rules (See Orders 1423
and 1424 of this code), require grounding to protect workmen. (See
Order 1123C)

Order 1174. Capacity of Switches and Disconnectors.

A. Suitability. Switches used otherwise than as disconnectors shall
be of suitable voltage and ampere rating for the circuit on which they
are installed and should preferably be marked with the current which
they can safely interrupt.

Disconnectors shall be of suitable voltage and ampere rating for
the cirenit on which they are installed.

It is recommended that disconnectors be marked with a warning
against opening when earrying load. Where a group of disconnectors
is contained in one room or compartment, a single conspicuous sign
may be sufficient.

B. Locking. Remotely controlled switches, oil switches, and dis-
connectors shall be so arranged that they can be secured in the open
position or plainly tagged to prevent careless closing while work is
being done on equipment controlled by them.

It is important that the cofitrol circuit be tagged or provided with
a positive disconnecting means near the apparatus to prevent acci-
dental operation of the mechanism.

Tor switches and disconnectors the accidental opening of which
may cause hazard, similar arrangements are desirable for retaining
them in closed position.

Locking is recommended rather than blocking wherever .parts of
equipment are remote from the point of control.

C. Air Breaks. Unless a switch operating on a circuit between 750
and 7,500 volts makes an air break, it is recommended that there
shall be installed between it and the source of energy supply a suit-
able air or oil break disconnector or equivalent device having an air
or oil gap suitable for the operating voltage of the circuit.

An air-break switeh or air-break disconnector shall be inserted in
each conductor between electrical supply equipment or lines and
sources of energy of more than 7,600 volts, if the equipment or lines
may have to be worked on without protective grounding while the
sources may be alive (for lightning arresters see Order 1191).

D. Alinement. Knife switches shall maintain such alinement under
service conditions that they can be closed with a single unhesitating
motion,
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Order 1175. Where Fuses or Automatic Cireuit-breakers Are Requived.

All circuit leads to motors, constant-potential generators, trans-
iformer primaries, and station auxiliaries, and all outgoing ecireuits
shall be protected from excessive current by suitable fuses or auto-
matic cirenit-breakers, except as indicated below.

Fuses and automatic eircuit-breakers may be omitted from the
following :

(1) A motor-driven generator or rotary converter when the
supply leads to such apparatus are already protected by fuses or
automatic cireuit-breakers.

(2) Ground conductors,

(3) Circuits for field excitation.

(4) Leads of alternating-current generators.

(_5) Leads connecting two or more pieces of electrical supply
equipment operated as a single unit,

.(6) Circuits supplying interconnected three-wire systems of
direct-current distribution,

(7) Leads of series transformers,

_ (8) Lealtds of potential transformers or other circuits, the open-
ing of which may cause greater hazard to life or property through
interruption of service,

Order 1176. Disconnection of Funses Before Handling,

Fuses in circuits of more than 150 volts or more than 60 amperes
shall be arranged in one of the following ways:

(1) So that the fuses are necessarily disconnected from all
sources of electrical energy before they can be touched. iz

(2). So that the fuses can be disconnected from all sources of
electrical energy by a suitable switeh.

_ (3) _So that the fuses can be conveniently handled by means of
insulating handles or portable appliances provided for the purpose.

Hxceptlon: Circuits of less than 150 volts and less than 60 amperes
capacity are exempted from the provisions of this order.

The use of inaulating gloves and mats is permissible on eircults not
exceeding 760 volts,

Order 1177. Arcing or Suddenly Moving Parts,

A, Pfotection from Burns. Fuses and circuit-breakers shall, as far
as possible, be so located and shielded that persons will not be burned
by their operation.

B. Protection Against Moving Parts. Handles or levers of circuit-
breakers and similar parts which may move suddenly in such a way
that persons in the vicinity are liable to be injured by them, shall be
guarded or isolated. '
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Order 1178. Grounding Noncurrent-carrying Metal Paris.

Exposed noncurrent-carrying parts of switch and fuse cases, levers,
and other similar parts to which leakage is liable to occur from live
parts, and thereby create a hazard, shall be effectively grounded in
accordance with Order 1123.

Exception: Minor parts, such as ferrules of knife switches, which
are not liable to become alive, are excepted,

Order 1179. Guarding Live Parta of Switches, Fuses and Automatic
Cireuit-breakers.
Switches, fuses, and automatic circuit-breakers shall be isolated or
guarded in accordance with Orders 1124 and 1125,

SECTION 118. SWITCHBOARDS

Order 1180. Location and Accessibility.

A. General Location. Switchboards shall, where practicable, be so
_placed that the operator will not be endangered by any live or moving
parts of machinery or equipment located near the board.

They shall be so placed as to reduce to a minimum the danger of
communicating fire to adjacent combustible material.

B. Spaces About Boards. The space back of the board shall be kept
clear of rubbish and shall not be used for storage.

C. Accessibility. Switchboards shall be accessible to authorized
operators from both front and back when the connections are on the
back (see Order 1125 for working space), but may be placed against
a wall when operating at not more than 750 volts with the wiring
entirely on the face. :

D. Arrangements. Switchboards shall have all switches so arranged
that the points of control are readily accessible to the operator. In-
struments, relays, and other devices requiring reading or adjustments
ghall be so placed that work can be readily performed from the
working space. '

Order 1181. Material and Illumination. .

A. Material. Switchboards shall be made of noncombustible mate-
rial and be kept free from moisture.

B. Illumination. In attended stations sufficient illumination shall
be provided both for the front and rear of the switchboard so that
the switchboard may be readily operated and instruments conven-
_iently read. (See Order 1111)

Order 1182. Necessary Equipment,

Switchboards which control generating equipment or outgoing sup-
ply cirvcuits shall (except in gubstations without regular attendance)
be equipped with such instruments as are necessary to show operat-
ing conditions. (See Order 11565 for ground detectors)
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Order 1183. Arrangement and Identification.

Connections, wiring, and equipment of switchboards and panel-
boards ghall be arranged in an orderly manner, and all switches,
fuses, and circuif breakers shall be plainly marked or labeled on fixed
parts of equipment or arranged so as to afford ready means for
identifying circuits or equipment supplied through them, in accord-
ance with Order 1129. ;

Order 1184. Spacings and Barriers Against Short-cireuit.

A. Bare Parts. Switchboards shall have the number of bare parts
at different potentials on any panel reduced to a minimum, and these
parts shall be effectively separated. Protection or separation of such
g;;ts by suitable barriers is recommended where the voltage exceeds

It is recommended that such parts, including bus bars, should be
so located, or provided with such insulating coverings or barriers,
that parts at different potentials will not be readily short-circuited
by tools or other conducting objects.

B. Fuses. Fuses should be so located as to minimize the danger, in
removing or replacing them, of short-cireuiting parts at different
potentials by the fuses or by the hands of the operator.

Order 1185. Switchboard Grounding.

A. Frames. Switchboard frames and noncurrent-carrying parts
s_ha]l be effectively grounded under the conditions and with the excep-
tions noted in Order 1123,

Exception: Parts of switchboards, such as name plates, screws, and
similar small parts which are not liable to become allve, except under

very unusual circumstances, are not considered as coming under the
rule and may be left ungrounded. ;

B. Circuits Worked on. Where protective grounds are occasionally
required on cireuits for the protection of workmen, an effective ground
connection shall be provided, and also suitable means for effectively
and readily connecting the parts being grounded to the ground con-
nection, in accordance with Order 1123C.

Order 1186. Guarding Live Parts on Switchboards.

A. Guards. Live parts of switechboards shall be guarded in accord-
ance with Order 1124.

B. Plug-type Switchboards. Plug-type switchboards should, except
while connections are being changed, have no current-carrying part
exposed on face of boards and, if practicable, they and their plug
connectors shall be so arranged where the operating voltage exceeds
150 as to have all current-carrying parts guarded so long as they are
alive, even while connections are being changed.

C. Exzposed Parts of More Than 7,500 Volts. No switchboard shall
have current-carrying parts of more than 7,500 volts exposed (un-
guarded) unless these parts are effectively isolated by elevation, ex-
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cept at times when occasionally left exposed by removal of covers or
entrance into enclosures, such as switch and instrument-transformer
cells or compartments which are ordinarily unoceupied by persons.
For such parts, if exposed while alive for any purpose (including
busses and disconnectors in compartments) working space shall be
provided complying with the requirements under Order 1125.

Order 1187. Inatrument Cases.

When mounted on switchboards, metal cases of instruments (unless
isolated by elevation) operating at more than 750 volts shall be
grounded or enclosed in suitable covers, which are either of grounded
metal or of insulating material.

SECTION 119, LIGHTNING ARRESTERS

Order 1190. Loeation.

A. Where Recommended. Suitable precautions should be taken to
protect station equipment against excessive lightning which might
enter from associated overhead lines,

Exception: Precautions need not be taken in locations where thunder-
storms are Infrequent at all seasons of the year,

B. Indoors. Lightning arresters with auxiliaries when installed in-
side of buildings shall be located well away from all other equipment,
passageways, and combustible parts of buildings. When of a type
containing oil they should be installed in accordance with Order 1114.

Order 1191. Provisions for Disconnecting.

A. Air-break Disconnectors. Lightning arresters on circuits of
more than 7,500 volts shall be so arranged, isolated, and equipped that
they may be readily disconnected from conductors to which they are
connected by means of disconnects or elamping devices operable from
a safe working distance.

These disconnecting devices should be installed at a sufficient dis-

tance from all parts of the arrester equipment to make it safe to
perform maintenance and inspection work on any part of the arrester,

B. Working Space. Such disconnectors, unless remotely controlled

and operated, shall have the adjacent working spaces required by
Order 1125 for disconnectors generally.

Order 1192. Connecting Wires.

Grounding wires shall be run as directly as possible and be of low
impedance and ample current capacity. (See Section 103)

Kinks, coils, and sharp bends in the wires between the arresters
and the outdoor lines shall be avoided as far as possible,
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Order 1193. Grounding Frames and Cases of Lightning Arresters.

All noneurrent-carrying metal parts of arresters shall be grounded,
unless effectively isolated by elevation or guarded as required for
live parts of the voltage of the cirveuit to which the arrester is con-
nected, and suitably identified as of that voltage, in accordance with
Order 1128,

Order 1194, Guarding Live and Arcing Parts,

A. Protection from Contuct or Arcing. All current-carrying parts
of arresters on circuits of more than 750 volts, unless effectively iso-
lated by elevation, shall be adequately guarded to protect persons
from inadvertent contact with them, or from injury by arcing, in
accordance with Order 1124,

B. Making Adjustments. Lightning arresters, unless provided with
disconnectors which are always opened before work is done on the
arresters, shall be so arranged that necessary adjustments are pos-
sible (without approach to current-carrying parts) through the use
of effectively grounded mechanisms or suitable insulating appliances.
Where charging or adjusting must be done with arresters alive,
effectively grounded mechanisms or suitable insulating appliances
shall always be provided.

C. Insulation of Attachments. All choke coils, gap electrodes, or
other attachments, inherent to the lightning protfective equipm:ant
shall have an insulation from the ground or other conduetors equal at’
l(:::F to the insulation demanded at other points of the cireuit in the
station.
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PART 2
SUPPLY AND COMMUNICATION LINES

SECTION 120. SCOPE OF ORDERS AND GENERAL
STATEMENTS

Note: For the intent of the rules, waivers, etc, see Order 1013,

Order 1200, Scope of Orders.

A. Extent of Application. The orders in this part of the code,
namely, Orders 1200 to 1299 inclusive, apply to all supply and com-
munication lines in overhead and underground construction, whether
operated in connection with public utilities, privately or municipally
owned, with industrial establishments, or otherwise,

B. Not Complete Specifications. These Tules are not complete speci-
fications but are intended to embody the requirements which are
most important from the standpoint of safety to employees and the
publie.

C. Conformity with Good Practice, Construction should be made
according to accepted good practice for the given local conditions in
all particulars not specified in these Orders.

Order 1201. Minimum Requirements.

The orders state the minimum requirements for spacings, clear-
ances, and strength of construction. More ample spacings and clear-
ances or greater strength of construction may be provided if other
requirements are not neglected in so doing,

Note: Some of these minlmum values are exceeded in much existing
construction; service requirements frequently call for stronger supports
and higher factors of safety than the minimum requirements of these
orders,

SECTION 121. GENERAL REQUIREMENTS APPLYING TO
OVERHEAD AND UNDERGROUND LINES

Order 1210. Design and Construction.

All electrical supply and eommunieation lines and equipment shall
be of suitable design and construetion for the service and conditions
under which they are to be operated.

Order 1211. Installation and Maintenance,

All electrical supply and communication lines and equipment shall
be installed and maintained so as to reduce life and fire hazards as
far as practicable.
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Order 1212. Accessibility.

All parts which must be examined or adjusted during operation
shall be arranged so as to be readily accessible to authorized persons
by the provision of adequate climbing spaces, working spaces, work-
ing facilfties, and clearances between conductors. .

Order 1213. Inspection and Tests of Lines and Equipment.

A. When in Service. 1. Initial Compliance with Orders. Lines and

equipment shall comply with these orders upon being placed in serviee.

2. Inspection, Lines and equipment shall be systematically in-
spected from time to time.

3. Tests. Lines and equipment shall be subjected, when neces-
sary, to tests which will determine their fitness for service.

4. Record of Defects, Any defects revealed by inspection, if not
promptly corrected, shall be recorded.

5. Remedying Defects. Defective lines and equipment shall be
put in good order or effectively disconnected,

B. When Out of Service. 1, Lines Infrequently Used. Supply lines
and equipment infrequently used shall be inspected to see that they
are in safe condition for service.

2, Lines Temporarily Out of Service. Lines temporarily out of
service shall be maintained in such condition that a hazard will not
be created. )

3, Lines Permanently Abandoned. Lines permanently abandoned
shall be removed,

Note: Overhead service drops to consumers may be disconnected with-

out removal if the service iz discontinued. This |s considered good
practiee when it ia undesirable to remove the service drop entirely.

Order 1214. Isolation, Guarding and Marking.

A. Current-carrying Parts. To promote safety to the general pub-
lic and to employees not anthorized to approach conductors and other .
current-carrying parts of electrical supply lines, such parts shall be
arranged so as to provide adequate clearance from the ground or
other space generally accessible, or shall be provided with guards so
as to isolate them effectively from accidental contact by such persons,

B. Noncurrent-carrying Pargs. Ungrounded metal-sheathed service
cable, service conduits, metal fixtures, and similar noncurrent-
carrying parts, if located in urban districts and where liable to be-
come charged to more than 300 volts, shall be isolated or guarded so
as not to be exposed to accidental contact by unauthorized persons.

As an alternative to isolation or guarding, .grounding of certain
noncurrent-carrying parts as permitted by Orir 1215B and Order
1280A—4 may be used.

C. Marking of Poles Carrying High Voltages. Section 196.67 of
the Wisconsin Statutes provides the following:
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Warning signs. (1) Every corporation, company or person
construeting, operating or maintaining an electric transmis-
sion line with a voltage of six thousand or more between con-
ductors or between conductors and the ground shall place
warning signs, not less than four feet nor more than six
feet from the ground, upon all poles or other structures sup-
porting such line when within one hundred feet of school
grounds; and when within one hundred fee of any place
where such line crosses a public highway; and when within
any city or village.

(2) Every such sign shall be stenciled on such pole or
structure in red or black letters not less than two inches
high on 'a hackgmund of white and shall read “Danger—
High Voltage.” Such stencils shall be furnished by the com-
mission at cost to public utility companies.

(3) Any corporation, company or person violating any of
the provisions of this section shall be fined not less than
ﬁéty dollars nor more than three hundred dollars for each
offense.

Note: This section of the statutes is interpreted to mean distribution
as well as transmission line poles, also because of the difficulty of
maintaining stenciled signs on a creosoted surface, metal signs with
the same wording as specified above may be used on poles which are
creosoted farther than 6 feet above the ground line,

Note: During the period of the emergency, wooden or other suitable
signs will be accepted under conditions indicated In the note directly
above,

Order 1215. Grounding of Cireuits and Equipment.

A. Methods. The methods to be used for effective grounding for
lightning arresters of supply lines, for circuits, for equipment and
for wire raceways are given in the introduction, The methods to be
used for grounding of lightning arresters of communication lines are
specified in Order 13-8011, Vol. 2.

B. Parts io be Grounded. Metal conduits, cable sheaths, and frames,
cases, and hangers of equipment shall be effectively grounded.

" Exeception 1: This order does not apply when such parts are guarded
from accidental contact by unauthorized persons.
Exception 2: This order does not apply where such parts are 8 feet
or more above the ground. . .
Bxception 3: This order does not apply to metal conduit and cable
sheaths enclosing communication conductors, or supply conductors of
not more than 300 volts, provided such conduit and sheaths are not
exposed to probable contact with circuits of more than 300 volts.
Recommendation: It is recommended that supply cables have the
sheath bonded to any conduit extending above the ground surface.
Note: Metal conduit above ground which contains extensiong from
metal-sheathed underground cable Is considered to be sufficiently
grounded by the cable sheath, provided such sheath is in good contact
with the earth or is connected to a good ground. (For method of
grounding see Introduction)

C. Use of Ground as Part of Circuit. Supply circuits shall not be
designed to use the ground normally as the sole conductor for any
" part of the circuit.
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Order 1216. Arrangement of Switches,

A, Aeccessibility. All switches shall be readily accessible to author-
jzed persons.

B. Indicating Open or Closed Position. All switches shall indicate
clearly whether they are open or closed.

C. Pole-top switches accessible to unauthorized persons shall have
provision for locking in both open and closed positions.

D. Uniform Position. The handles or eontrol mechanism for all
switches throughout any system shall have, so far as practicable, the
game position when open and a uniformly different position when
closed, in order to minimize operating errors. Where it is advisable
to depart from this practice, the switches should be marked so as to

minimize the liability to mistakes in operation.

SECTION 122. RELATIONS BETWEEN VARIOUS
CLASSES OF LINES

Order 1220. Relative Levels.

A. Standardization of Levels. The levels at which different classes
of conductors are to be located should be standardized where prac-
ticable for any given community by agreement of the utilities
concerned.

Note: This practice facilitates the extension of lines and promotes the
gafety of the public and workers by permitting the relative levels and

required clearances to be readily obtained on jointly or commonly used
poles as well as at crossings and confiicts.

B. Relative Levels—Supply and Communication. Conductors. 1. Pre-
ferred Levels. Where supply and communication conductors cross
each other or are in conflict, or are located on the same poles or
towers, the supply conductors shall preferably be carried at the
higher level.

Exception: This does not apply to trolley feeders which may be

Jocated for convenlence approximately at the level of the trolley con-
tact conductor, .

Note: Supply lines generally use larger conductors than communica-
tion lines so there is less liability of contact between the two if the
supply conductors are located in the upper position. This relative loca-
tion also aveids the necessity of workmen on communication conductors
passing hrough supply conductors and working above them and ayoids
the necessity of increasing the grade of construction required for com-
munication conductors,

2. Minor Extensions. In localities where the practice of placing
conductors of eommunication circuit for public use above supply eon-
ductors has been generally established, minor extensions may be made
in either system, keeping the conductors in the same relative position.
These extensions should not continue beyond a location at which it
becomes practicable to change to the arrangement standardized by
these orders.
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3. Special Construction for Supply Circuits, the Voltage of Which
Is 550 Volts or Less and Carrying Power not in Excess of 3,200
Watts. Where all circuits are owned or operated by one party or
where cooperative consideration determines that the circumstances
warrant and the necessary coordinating methods are employed, single-
phase alternating-current or two-wire direct-current circuits carrying
a voltage of 550 volts or less, with transmitted power not in excess
of 3,200 watts, when involved in the joint use of poles with com-
munication circuits, may be installed in accordance with footnote 1
of table 1 in Order 1232 A, and footnote a of table 11 in Order
128, A, 1 under the following conditions:

(a) That such supply circuits are of wire having a good grade
of commercial double-braid weatherproof covering not smaller than
No. 8 AWG medium hard-drawn copper or its eguivalent in
strength, and the construction otherwise conforms with the require-
ments for supply circuits of the same class. .

(b) That the supply circuits be placed on the end and adjacen
pins of the lowest through signal erossarm and that a 30-inch
climbing space be maintained from the ground up to a point at
least 24 inches above the supply circuits. The supply circuits shall
be rendered conspicuous by the use of insulators of different form
or color from others on the pole line or by stenciling the voltage
on each side of the crossarm between the pins carrying each supply

- cireuit, or by indicating the voltage by means of metal characters,

(¢) That there shall be a vertical clearance of at least 2 feet
between the crossarm carrying these supply circuits and the next
crossarm above. The other pins on the crossarm carrying the sup-
ply circuits may be occupied by comnmunication cireuits used in the
operation or control of a signal system or other supply system if
owned, operated and maintained by the same company operating the
supply circuits.

(d) That such supply circuits shall be equipped with arresters
and fuses installed in the supply end of the circuit and where the
signal circuit is alternating current, the protection shall be in-
stalled on the secondary side of the supply transformer. The arrest-
ers shall be designed so as to break down at approximately twice
the voltage between the wires of the circuit, but the break-down
voltage of the arrester need not be less than 1,000 volts. The fuses
shall have a rating not in excess of approximately twice the maxi-
mum operating current of the circuit, but their rating need not be
less than 10 amperes. The fuses likewise shall in all cases have a
rating of at least 600 volts, and where the supply transformer is a
step-down transformer, shall be capable of opening the circuit
successfully in the event the transformer primary voltage is
impressed upon them.

(e) Such supply circuits when enclosed in effectively grounded
metal-shiathed cable, or other cables carried on effectively
grounded messenger, may be carried on a pole below communication
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attachments, with not less than 2 ft. vertical separation between
the supply cable and the lowest communication crossarm. Com-
munication cireuits other than those used in connection with the
operation of the supply circuits shall not be carried in the same
cable with such supply circuits.

(f) Where such supply conductors are carried below communi-
cation conductors, transformers and other apparatus agsociated
therewith shall be attached only to the sides of the crossarm in
the 'space between and at no higher level than, such supply wires.

(g) Lateral runs of such supply circuits carried in a position
below the communication space shdll be protected through the
climbing space by wood molding or equivalent covering, or shall be
carried in multiple-conductor cable having a suitable substantial
insulating covering, and such lateral runs shall be placed on the
under side of the crossarm.

C. Relative Levels—Supply Lines of Different Voltage Classifica-
tions (as classified in Table 11). 1. At Crossings or Conflicts. Where
supply conductors of different voltage classifications cross each other
or are in conflict, the higher-voltage lines shall preferably be carried
at the higher level.

2. On Poles Used Only by Supply Conductors. Where supply
conductors of different voltage classifications are on the same poles,
relative levels should be as follows:

(a) Where all cireuits are owned by one utility, the conductors
of higher voltages should generally be placed above those of lower
voltage.

Note: These relative levels will often avoid the necessity of in-

creasing the grade of construction for crossarms, pins, and conductor
fastenings of the lower voltage conductors.

(b) Where different circuits are owned by separate utilities, the
circuits of each utility may be grouped together and one group of
cireuits may be placed above the other group provided that the cir-
cuits in each gronp are located so that those of higher voltage are
at the higher levels and that either of the following conditions
is met:

(1) A vertical spacing of not less than 4 feet (or 6 feet where
required by Table 11, Order 1238A-1), is maintained between the
nearest line conductors of the respective utilities (this space to be
identified if necessary as a division space).

(2) Conductors of a lower voltage classification are at a higher
level than those of a higher classification only where on the oppo-
gite of the pole.

Order 1221. Avoidance of Conflict and Cooperation to Avoid Hazard.

A, Two parallel pole lines, either of which carries supply con-
ductors, shall where practicable be so separated from each other that
neither conflicts with the other. If this is impracticable, then the
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conflicting line or lines shall be built of the grade of construction re-
quired by section 124 for a conflicting line or the two lines shall be
combined in a single pole line.

B. Under certain circumstances the proximity of supply lines to
communication circuits may produce undesirable effects which may
become hazardous. Because of the varied nature of the influence it is
difficult to define limits of voltage, parallelism, ete., which will apply
in all cases, but by means of cooperation between the supply and
communication interests, the companies themselves can doubtless
work out the problem in such a way that a serious hazard will not
result, .

In order to aid in keeping these effects at a minimum, it is ex-
pected that the utilities or parties responsible for the extension or
change of electric or communication facilities will cooperate by noti-
fying each other of contemplated extensions; or changes in location,
operation, or voltage.

All the utilities or companies affected should defermine in confer-
ence just what limits of line characteristics, separation and parallel-
ism will be allowed without notification to each other. However in the
absence of such an agreement any.company before building a line
within 500 feet of the line of other companies shall give notice to all
companies having lines within the given distance. Such notices will
give all companies the opportunity to take such steps for the protec-
tion of their property as the law provides.

Order 1222. Joint Use of Poles by Supply and Communication Cireuits,

A, Advantages. Joint use of poles under suitable . conditions and
with certain types of circuits offers many advantages and promotes
safety.

B. Cooperative Study. Joint use involves contractual relations be-
tween utilities, consideration of service requirements, and economics
as well as safety. It, therefore, requires cooperative study by the
utilities eoncerned.

C. Conditions Under Which Joint Use Is Desirable. In the case of
local or distribution circuits along the same highway or similar right
of way, where, under the provisions of section 124 applying to joint
use, grade C construction or less would be required, joint use is gen-
erally preferable to separate pole lines unless the number of con-
ductors is very large or the character of the circuits makes joint use
undesirable.

Where circuits other than those mentioned above are involved, the
choice between joint use of poles and separate pole lines shall be
determined through cooperative consideration, by the utilities con-
cerned, of all the factors involved, including the character of circuits,
the total number and weight of conductors, tree conditions, number
and locatior. of branches and service drops, availability of right of
way, ete, Where such joint use is mutually agreed upon, it shall be
subject to the appropriate grade of construction as specified in sec-
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tion 124. Where such joint use is not employed, separate lines as
specified in Order 1223 shall be used. : _

In any event, joint use is preferable to separate lines where it
would be impracticable to avoid an overbuilt confliet with separate
lines.

Order 1223. Separate Pole Lines.

Where two separate pole lines are to be used, one of which carries
gupply conduectors and the other eommunication conductors, they
ghall be separated, if practicable, so that neither conflicts with the
other, but if within conflicting distance, they shall be separated as
far as practicable and shall be built of the grade of construction
required by section 124.

Order 1224. Approval of Conflicts and Joint Use of Facilities.

The following section of the Wiscongin Statutes applies to the
joint use of facilities. The Public Service Commission also has other
orders, not included in this code or referred to in the following sec-
tion of the Statutes, which require certain lines and construction
projeets to be approved.

196.04 Facilities granted other utilities; physical tele-
phone connections; petition; investigation. (1) Every public
utility and' every person having conduits, subways, poles,
towers, transmission wires or other equipment on, over or
under any street or highway, shall for a reasonable compen-
sation, permit the use of the same by any public utility, when-
ever public convenience and necessity require such use, and
such use will not result in irreparable injury to the owner or
other users of such equipment, nor in any substantial detri-
ment to the service to he rendered by such owners or other
users; and every utility for the conveyance of felephone meg-
sages shall permit pﬁysical connections to be made, and
telephone service to be furnished, between any telephone sye-
tem operated by it, and the telephone toll line operated by
another such public utility, of between its toll line and the
telephone system of another such public utility, or between
its toll line and the toll line of another such public utility,
or hetween its telephone system and the telephone system of
another such public utility, whenever public convenience and
necessity require such physieal connections, and such physi-
cal connections will not result in irreparai}le injury to the
owners or bther users of the facilities of such public utili-
ties, nor in any substantial detriment to the service to be
rendered by such public utilitiés, The texrm “physical con-
nection,” as used in this seetion, shall mean such number of
trunk lines or complete wire cirenits and connections as may
be requived to furnish reasonably adequate telephone service
between such public utilities.

(2) In case of failure to agree upon such use or the condi-
tions or compensation for such use, or in cage of failure to
agree upon such physical connections, or the terms and con-
ditions upon which the same shall be made, any public utility
or any other person interested may apply to the commission,
and if after investigation the commigsion ghall ascertain that
public convenience and necessity require such use or such
physical connections, and that such use or such phyasical
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The following sections of the Wisconsin Statutes apply to clear-
ances, ete. Where the code requires greater clearance than the Stat-
utes the code requirements shall be used.
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connections would not result in irreparable injury to the
owner or other users of such equipment or of the facilities
of such public utilities, nor ih any substantial detriment to
the service to be rendered by such owner or such public utili-
ties or other users of such equipment or facilities, it shall by
order direct that such use be permitted and preseribe reason-
able conditions and ecompensation for such joint use, and that
such physieal connections be made, and determine how and
within what time such connections shall be made, and by
whom the expense of making and maintaining such connee-
tions shall be paid.

(8) Such use so ordered shall be permitted and such
p?u_?swal connections so ordered shall be made, and such econ-
ditions and compensation so prescribed shall be the lawful
conditions and compensation for such use, and the lawful
terms and conditions upon which such physical eonnections
shall be made, observed, followed 'and paid. Any such order
may be, from time to time, revised by the commission,

SECTION 123. CLEARANCES

86.16 Electric lines on highways; place of poles; penalty,
(1) Any person, firm or corporation may, with the written
consent of the town board, but subject to the approval of
the state highway commission, construet and operate tele-
graph, telephone or electric lines for the purpose of trans-
mitting messages, light or power along or within the limits
of any hichway,

(2) All poles used in the construction of such lines shall
be set in such manner as not to interfere with the use of
such highway by the publie nor with the use of the adjoin-
ing land by the owner thereof; and all wires shall be not
less than eighteen feet above the ground at all crossings,
;{1;1 not less than fourteen feet above the ground at all other

ces.

(3) No tree shall he cut, trimmed or the branches thereof
cut or broken in the construction or maintenance of any such
line without the consent of the owner of the tree.

) (4) Any person erecting any telephone, telegraph, electric

light or other pole or stringing any telephone, telegraph,
electric light or other wire in violation of the provisions of
this section shall forfeit a sum not less than ten nor more
than fifty dollars.

(5) Any person, firm or corporation whose written appli-
cation for permission to construct such lines within the lim-
its of any highway of any town has been refused, or when
such appliecation shall have been on file with the town clerk
for twenty days and no action shall have been taken thereon,
such applicant may file with such town clerk a notice of
appeal to the state highway commission. The town clerk
shall thereupon make return of all the papers and action of
the board to the state highway commission, and such com-
mission shall proceed to hear and try and determine such
appeal on ten days’ notice to the town board, and the appli-
cant, The order entered by the commission shall be final.

180.17 Transmission lines; privileges; damages. (1) Right
of Way For. Any domestic corporation organized to furnish
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telegraph, telephone, service or transmit heat, power or
electric eurrent to the publie or for public purposes, and any
co-operative association organized under chapter 185 to fur-
nish telegraph, telephone or transmit heat, power or electrie
current to its members, may, subject to reasonable regula-
tions made by any city or village through which its trans-
mission lines or systems may pass, construct and maintain
such lines or systems with all necessary appurtenances in,
across or beneath any public highway or bridge or any
stream or body of water, or upon any lands of any owner
consenting thereto, and for such purpose may acquire lands
or the necessary easements; and may connect and operate
its lines or system with other lines or systems devoted to
like business, within or without this state, and charge rea-
gonable rates for the transmission and delivery of messages
or the furnishing of heat, power or eleetric light.

(2) Not to Obstruct Public Use. But no such line or sys-
tem or any appurtenance thereto shall at any time obstruct
or incommode the public use of any highway, bridge, stream
or body of water. g

(8) Abandoned Lines Removed, The publie gervice com-
mission after a public hearing as provided in section 196.26,
and subject to the right of review as provided in chapter 227,
may declare any line to have been abandoned or discon-
tinued, if the facts warrant such finding. Whenever such a
finding shall have been made the corporation shall remove
such line, and on failure for three months after such finding
of abandonment or discontinuance, any person owning land
over, through or ulion which such line shall pass, may re-
move the same, or the supervisors of any town within which
said lines may be situated, may remove the said lines from
the limits of its highways, and such person or supervisors
shall be entitled to recover from the company owning the
lines the expense for labor involved in removing the property.

(4) Location of Poles. In case of dispute as to the location
of poles, pipes or conduits, the commissioners appointed in
condemnation proceedings under chapter 32 may determine
the location. In no case, except where the owner consents,
shall poles be set in front of or upon any residence prop-
erty, or in front of a building occupied for business pur-
poses, unless the commissioners find that the same is neces-
sary and the court may review the finding.

(5) Limitation of Action. The proceedings authorized in
chapter 32 shall not be taken nor other action commenced
against the corporation in respect to its rights to use or
possess lands, unless begun within six years after the com-
mencement of such use or possession.

(6) Trees Protected, Penalties. Any such corporation
which shall in any manner destroy, trim or injure any shade
or ornamental trees along any such lines or systems, or cause
any damage to buildings, fences, crops, live stock or other
property, except by the consent of the owner, or after the
right so to do has been acquired, shall be liable to the person
aggrieved in three times the actual damage sustained, besides
costs.

(7) Municipal Franchise Required. No lighting or heating
corporation shall have any right hereunder in any city or
village until it has obtained a franchise or written consent
fc_:lri the erection or installation of its lines from such city or
village.

1
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180.18 Wires over railroads. (1) All wires strung over
any steam railroad shall be tied to insulators fastened to
double crossarms attached to a pole at each side of the eross-
ing. The poles if of wood shall not be less than six inches
in diameter at the top (if of other materials at least the
equivalent strength thereof), set not less than five feet in the
ground, securely guyed, and, unless the railroad right of way
is over one hundred feet in width, shall be set not more than
one hundred feet apart. The crossarmg shall be attached to
the poles by machine bolts, and braced by at least one iron
brace from each crossarm to the pole. All wires shall be
maintained not less than twenty-five feet above the rails,
except street railway trolley wires, which shall be main-
tained not less than twenty-two feet above the rvails.

(2) Any person ordered by the public service commission
to change its wires so as to conform to this section failing
to eomply with such order within ten days from the service
thereof, shall forfeit twenty-five dollars, and a like forfeiture
for every additional ten days of noncompliance with the or-
der, unless a greater length of time to make such change
shall he granted.

Order 1230. General,

A. Application. This section covers clearances, including separa-
tions and climbing spaces, invalving poles and wires, Clearances of
lamps from pole surfaces, from spaces accessible to the general pub-
lic, and height above ground are covered in Order 1ZB6E.

B. Constant-current Circuits. The clearances for constant-current

circuits shall be determined on the basis of their nominal full-load:

voltage.

C. Supply Cables. As far as clearances are concerned, effectively
grounded continuous metal-sheathed supply cables of all voltages and
any supply cables supported on effectively grounded messengers, are
clasgified the same as open supply wires of 0 to 750 volts.

D. Neutral Conductors. Neutral conductors of supply cirenits shall
have the same clearances as the phase wires of the circuit with which
they are associated, except that neutral conductors which are effec-
tively grounded throughout their length in the manner prescribed in
Order 1031B(5) and associated with circuits operating at less than
8,750 volts to ground may have the same clearances as cireunits 0 to
750 volts,

E. Maintenance of Clearances. The eclearances requirved by this
seetion shall be maintained at the specific values under the hasic
conditions stated for the various clearance situations.

Order 1231. Horizontal Clearances of Suppoerting Structuyes from
Other Objects.

No pole or attachment shall obstruct or incommode the public use
of any highway, bridge, stream, or body of water.

Poles, towers, and other supporting structures and their guys and
braces shall have the following horizontal clearances from other
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objects. The clearance shall be measured between the nearest paris
of the objects eoncerned.
A. From Fire Hydrants. Not less than 3 feet.

Recommendntion: Where conditions permit, a clearance of not less
than 4 feet im recommended.

B. From Street Corners. Where hydrants are located at street
corners, poles and towers should not be set so far from the corners
a8 to malm necessary the nse of flying taps inaccessible from the poles.

C. Fywm Curbs. Not less than 6 inches measured to the street side
of the earb if practicable.

D. From Railrood Trasks. Where railroad tracks are paralleled or
crosseil by overhead lines, the poles and their guys and braces shall,
if practicable, be located not less than 12 feet ¥rom the nearest track
rail

BEmception 1: At sidings a clearance of not leés than 7 feet may be

allowed, provided sufficient space for a driveway be left where cars
are loaded or unloaded.

Exception 2: Supports for overhead trolley contact conductors may
be located as near their own track rail as conditions require. If very
close, however, permanent screens on cars 'will be necessary to protect
passengers.

Note: The parties concerned shall cooperate with each other in loecat-
ing poles, signs, signals, ete, along tracks so that the view of all
signala and signs will be as clear as practicable,

E. Protection from Fires. Poles and towers should be so placed,
guarded, and maintained, as to be exposed as little as practicable to
brush, grass, rubbish, or building fires,

I. Lines in Treos. Supply wires unless effectively insulated shall

not be run throvgh fruit trees which must be climbed to gather the
frmit.

Order 1232. Vertical Clearance of Wires Above Ground or Rails,

The_ wertical clearance of all wires above ground in generally
accessible places or abowe rails shall be not less than the following:

A. Bagic Clearances. The clearances in Table 1 apply under the
following conditions: :

Temperature of (0%

No wind.

Final unloaded sag.
Fizxed comductor supporta.

Span lengths 0-150 feet for 3-strand conductor,
iz 0.09 imch or less in diameter,

Span lengths 0-176 feet for other types of wire,
Voltage 0 to 150,000 volts.
For other conditlons see Order 12328,

For definition of volt
s voltage see fourth paragraph, definltion 124, Ordeyr

8, each wlre of which
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B. Increased Clearances, Greater clearances than given in Table 1,
Order 12824, shall be provided where required by 1, 2, and 3 below,
Increases are cumulative where more than one appiies.

. Bxceplion: Increased clearances are not required for trolley contact
fonductors, for guys, or for cable supported by messenger.

1. Spans Longer Than Specified in Order 1232A. In applying the
following rules the “point of crossing” in the case of roads, streets,
alleys and driveways is considered to be the edge of the traveled way
farthest from the nearer support of the crossing span. In the case of
a railroad erossing, it is the track rail which is farthest from the
nearer support of the crossing span. In other situations it is the
location under the conductors of any topographical feature which is
the determinant of the clearance,

(a) Where Point of Crossing Occurs at Point of Maximum Total

Sag of the Conductor,

(1) General, For spans exceeding the limits specified in Order
12324, the clearance specified in Table 1 shali he increased by 0.1
foot for each 10 feet of the excess span lenglu over such limits,
(See (3) below)

(2) Railroad Crossings. For spans exceeding the limits specified
in Order 12324, the clearance specified in Table 1 shall be increased
by the following amounts for each 10 feet by which the crossing
span lengths exceed such limits. (See (3) below) '

Amount of Increase per 10 Feet

For conductors egual to or smaller than the following_..0.30 foot
Solld copper 0.160 inches in diameter
Stranded cop]i'er 0.250 inches in diameter
Other than all copper (solid) 0.250 inches in dlameter,
Other than all copper (stranded) 0.2795 inches in
diameter
For conduectors larger than the above oo 0.16 foot

(3) Limits, The maximum additional clearance need not exceed

75 percent of the “maximum sag increase” for the conductor con-
cerned. The “maximum sag inerease’” is the arithmetic difference
between final unloaded sag at 60°F., no wind, and the maximum
total sag under the entire conductor loading of Order 1251, or under
120°F., no wind, whichever sag is the greater, computed for the
span length for which such difference is greatest.
(b) Where Point of Crossing Is Not at Point of Maximum Total
Sag of the Conductor. Under these conditions the required clear-
ance may be obtained by multiplying the clearance determined by
Orders 1232A and 1232Bl(a) by the following factors, but in ne
case shall the clearance be less than required by Table 1.

Distanee from Nearer Support of Crossing Span to Point of Croasing

in Percentuge of Crossing Span Length Factora
T 7
15 .91
20 .84
25 96
80 98
36 .99
40 to 6O 1.00

Interpolate for intermediate values,
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2. Voltages Exceeding 150,000 Volts, For these voltages the
clearances given in Table 1, Order 12324, shall be increased at the
rate of 0.5 inch for each 1,000 volts of the excess,

3, Conductors Supported by Suspension-type Insulators at Cross-
ings Over Track Rails. The clearance shall be inereased by such an
amount that the values specified in Table 1, Order 12324, will be
maintained in case of a broken conductor in either adjoining span if
the conductor is supported as follows:

(a) At one support by suspension-type insulators in a suspended
position, and at the other support by insulators which are not free
to swing (including semistrain-type insulators).

(b) At one support by strain insulators, and at the other sup-
port by semistrain-type insulators.

4. Methods of Avoiding this Increase of Clearance, Any of the
following construction methods will avoid the necessity for the in-
crease in clearance required by Order 1232B3.

(a) Suspension-type insulators in a suspended position at both
supports.

(b) Semistrain-type insulators at both supports,

(¢) Arrangement of insulators so that they are restrained from
displacement toward the crossing.

C. Supply Pole Wiring at Underground Risers. Unguarded supply
wires connecting to underground systems shall not be run open closer
to the ground than is indicated in Table 2.

Table 2
Clearance Above Ground for Open Unguarded Supply Wiring

Voltaze
More Than
0 to 160 to 300 to T80 to 15, 000
150 Volts 300 Volts 750 Volts 15,000 Volts Volta
Feet Feet Feet Feet Feet
10 12 14 16 18

Order 1233. Wire Crossing Clearances,

The clearance between any two wires crossing each other and car-
ried on different supports shall be not less than the following:

A. Basic Clearances, The clearances given in Table 3 below apply
under the following conditions:

1. Temperature of 60°1",, no wind, with the upper conductor or at
ita final unloaded sug and the lower conductor or wire at ita initial
unloaded sug.

2, Span lengths not greater than the following for the upper con-
ductor or wire. :

(a) 0-150 feet for 3 strand conductors, each wire of which ia 0.09
inch or lesa in diameter,

{b) 0-175 feet for other types of wire
3. Voltages 0 to 150,000 volts.
4, Fixed supports for the upper conductor or wire,
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B. Increased Clearances. Greater clearances than given in Table 8,
Order 1233A, shall be provided under the following conditions: The
increases required in 1, 2, and 8 below are cumulative where more
than one is applicable,

1. Crossing Spans Longer Than Specified in Order 1233A2. Under
these conditions the clearances specified in table 8 shall be increased
as Tollows:

(a) Where the crossing occurs at the point of maximum total
sag in the upper conductor, the clearances of table 3 shall be in-
creased by the following amounts for each 10 feet by which the
crossing span length exceeds the limits specified in rule 1233A2.

Amount of Increase per 10 Feet

For conductors equal to or smaller than the following___0.30 foot
Solld copper 0.160 inches In diameter
Stranded copper 0.250 Inches In diameter
Other than all copper (solid) 0.250 inches in diameter
Otésler tl:a.n all copper (stranded) 0.275 inches In
ameter

For conductors larger than the above . ___ 0.15 foot

The maximum additional clearance need not exceed 75 percent of
the “maximum sag increase” for the conductor concerned. The
“maximum sag increase” is the arithmetic difference between final
unloaded sag at 60°F., no wind, and the maximum total sag under
the entire conductor loading of Order 1251, or under 120°F., no
wind, whichever sag is the greater, computed for the span length
for which such difference is greatest.

(b) If the crossing point is loeated elsewhere than at the point
of maximum total sag in the upper span, the required clearance
may be obtained by multiplying the clearance determined in Order
1288 A and B; 1 (a), by the following factors, but in no case shall
the clearance be less than required by Table 3.

Factora for Basic
Distance from Nearer Support of Crosaing Span to Point of Clear.
Croessing, in Percentage of Crossing %pan Length oy
g 4 Feet 6 Feot
0.35 0.47
47 .68
60 .68
1 T8
82 . 86
.80 .92
.98 98
1.00 1.00

Interpolate for intermediate values.

2. Voltages Exceeding 150,000 Volts. For these voltages the
clearances given in Table 3 (Order 1283A) shall be increased at the
rate of 0.5 inch for each 1,000 volts in: excess.

) 3. Conductors Supported by Suspension-type Insulators at Cross-
ings Ovel: Communication Wires. For such conductors the clearance
phall be inereased by svch an amount that the values specified in
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Table 3 (Order 1233A) will be maintained in case of a broken con-
ductor in either adjacent span, provided such eonductor is supported
as follows:

(a) At one support by suspension-type insulators in a suspended
position, and at the other support by insulators not free to swing
(including semistrain-type insulators).

(b) At one support by a strain insulator, and at the other sup-
port by a semistrain-type insulator.

4, Methods of Avoiding this Increase of Clearance. Any of the

- following construction methods will avoid the necessity for the in-

creage in clearance required by Order 1233, B, 3:
(a) Suspension-type insulators in a suspended position at both
gupports.
(b) Semistrain-type insulators at both supports.
(¢) Arrangement of insulators so that they are restrained from
displacement toward the crossing.

Order 1234, Clearances of Conductors of One Line From Other Con-
ductors and Structures,

A, Clearances from Conductors of Another Line. The clearande in
any direction between any conductor of one line and any conductor
of a second and conflicting line shall be not less than the largest value
required by 1, 2, or 3 below at 60°F, and no wind.

1. Four feet.

2. The values required by Order 1235, A, 2, (a) (1) or (2) for
separation between conductors on the same support.

3. The apparent sag of the conductor having the greater sag,
plus 0.2 inch per kilovolt of the highest voltage concerned.

BException; In gituations where supply-line conductors only are In-
volved, the clearance required by 3 above need not be greater than the
value required by Order 1233,A and B, for a center-span crossing,

assuming the conductor having the larger sag swinging through an arc
of 45° from the vertical.

B. Clearances from Supporting Structures of Another Line. Con-
ductors of any line passing near a pole or similar supporting strue-
ture of a second line without being attached thereto, shall have
clearances from any part of such structure not less than the larger
value required by either 1 or 2 below at 60°F. and no wind.

1. Three feet if practicable.

2, The values required by Order 1235, A, 2, (a) (1) and (2) for
separation between similar conductors on the same support, increased
by 1 inch for each 2 feet of the distance from the supporting structure
of the second line to the nearest supporting structure of the first line,

The elimbing space on the structure of the second line shall in no
case be reduced by a conductor of the first line.

C. Clearances from Buildings. 1. General. Conductors shall be
arranged and maintained so as to hamper and endanger firemen as’
little as possible in the performance of their duties,
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2. Ladder Space. Where buildings exceed three stories (or 50
feet) in height, overhead lines should be arranged where practicable
go that a clear space or zone at least 6 feet wide will be left, either
adjacent to the building or beginning not over 8 feet from the build-
ing to facilitate the raising of ladders where necessary for fire
fighting.

Exception: This requirement does not apply where it is the unvary-
ing rule of the local fire departments to exclude the use of ladders in
alleys or other restricted places which are generally occupied by supply
lines.

3. Open Supply Conductors Attached to Buildings, Where the
permanent attachment of open supply conductors of any class to
buildings is necessary for an entrance, such conductors ghall meet the
following reguirements:

(a) Conductors of more than 300 volts shall not be carried along
or near the surface of the building unless they are guarded or made
inaccessible.

(b) Clearance of wires from building surface shall be not less
than those required in Table 9, Order 1235 A, 8, (a) for clearance
of conductors from pole surfaces.

4. Conductors Passing by or over Buildings. (a) Minimum Clear-
ances. Unguarded or accessible supply conductors carrying voltages
in excess of 300 volts shall not come closer to any building or its
attachments (balconies, platforms, ete,) than listed below, except
that this rule should not be interpreted as restricting the installation
of a trolley contact conductor over the approximate center line of the
track it serves.

(1) Spans 0 to 150 Feet, For spans 0 to 150 feet, the clearances
shall be as given in Table 4.

Table 4,
Clearanves of Supply Conductors from Buildings

i Horizontal Vertical
Voltage of Supply Conductors Clearance Clearance
Feet Feet

D80 300 . .uciiinisiasasegrraiabisan 3 (a)8

300 to 8,700 ... -v.iveiuns 3 8

8.700 to 15,000 ...iisovavomenvainnsanens 8 8

15,000 to 50,000 10 10

50,000 to 75,000 A 11 11

75,000 10 100,000 . ... ..ciiiiiininns 12 12

100,000 to 150,000 ..... . 13 13

Exceeding 150,000 . ............i0oos 13 plus 0.5" 13 plus 0.5"
per KV per KV
in ex- in ex-
cess cess

(a) Service drops operating at Jess than 300 volts need not be more
thun 3 feet above building roofa which cannot rendily be walked on,
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(b) Bridge seats of steel bridges carried on masonry, brick, or concrete abutments which require frequent

access for inspeetion shall be considered as readily accessible portions.
(d) Conductors should have the clearances given in this column increased as much as practicable,

(c) Conductors should have clearance not less than given in this column, where practicable,
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(e) Where conductors passing under bridges are adequately guarded against contact by unauthorized

persons and can be deenergized for maintenance of the bridge,
at any point, may have the clearances i

half the final un
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(2) Spans Exceeding 150 Feet. Where span lengths exceed 150
feet, the clearance specified in Table 4 shall be increased by 0.1
foot for each 10 feet of the excess of span length over 150 feet.

Exception: These increased clearances are not required where the
voltage of the supply conductors is from 300 to 8,700 volts.

(b) Guarding of Supply Conductors. Supply conductors of 300
volts or more shall be properly guarded by grounded conduit, bar-
riers, or otherwise, under the following conditions:

(1) Where the clearances set forth in Table 4, Order 1234, G, 4,
(a), (1), cannot be obtained.

(2) Where such supply conductors are placed near enough to
windows, verandas, fire escapes, or other ordinarily accegsible
places, to be exposed to contact by persons.

Note: Supply conductors in grounded metal-sheathed cable are con-
sidered to be guarded within the meaning of this rule.

(¢) Crossing Roofs. Supply conductors exceeding 8,700 volts
should not be carried over buildings not concerned in the operation
of the utility owning them, if this can be avoided.

When it is necessary to attach wires to the roofs of hui}dings,.

the supporting structure shall be of substantial construction. Wher-
ever feasible, wires crossing over buildings shall be supported on
structures which are independent of the buildings crossed over.

D. Clearances from Bridges. 1. Clearances of Conductors from
Bridges. Supply conductors, not installed in grounded conduit or
metal-sheath cable, which pass under, over, or near a bridge shall
have clearances therefrom not less than given in Table 5.

2. Guarding Trolley Contact Conductors Located Under Bridges.
(a) Where Guarding is Required. Guarding is required where the
trolley contact conductor is located so that a trolley pole leaving
the conductor can make simultaneous contact between it and the
bridge structure. .

(b) Nature of Guarding. Guarding shall consist of a substantial
inverted trough of non-conducting material located above the con-
tact conductor, or of other suitable means of preventing contact
between the trolley pole and the bridge structure.

Order 1235. Minimum Line-conductor Clearances and Separations at
Supporis. ?

A. Separation Between Conductors on Pole Lines. 1. Application
of Rule, (a) Multiconductor Wires or Cables. Cables, and duplex,
triple or paired conductors supported on insulators or messengers,
whether single or grouped, arve for the purposes of this order con-
sidered single conductors even though they may contain individual
conductors not of the same phase or polarity.
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(b) Conduetors Supported by Messengers or Span Wires. Clear-
ances between individual wires or cables supported by the same
messenger, or between any group and its supporting messenger, or
between a trolley feeder, supply conductor, or communication con-
ductor, and their respective supporting span wires, are not subject
to the provisions of this rule,

(¢) Measurement of Clearances. The clearances and separations
stated may be measured from the center of the supporting insu-
lator instead of from the conductor itself.

2. Horizontal Separations Between Line Conductors. (a) Fixed
Supports. Line conductors attached to fixed supports shall have horj-
gontal separations from each other not less than the larger value
required by either (1) or (2) below for the situation concerned.

Hxception 1: The pin spacing at buckarm construction may be reduced
as specified in Order 1236, F, to provide climbing space.

Exception 2: The pin spacing at bridge fixtures may be reduced as
specified in Order 1235, C.

Exception 3: Grades D and N need meet only the requirements of (1)

below.
Exception 4: These clearances do not apply where conductors have
insulating covering adequate for the voltage concerned,

(1) Minimum Horizontal Separation Between Line Conductors
of the Same or Different Circuits. Separations shall be not less
than given in Table 6.

Table 6

Minimum Horizontal Separation at Supperts Beiween Line Conductors
of the Same or Different Circuits

Class of Circuit Separation Notes
. Inches
Communication conductors 6 Preferable minimum, Does not
apply at conduector transposi-
tion points,

3 Permitted where pin spacings
less than 6 inches have been
in regular use, Does not apply
at conductor transposition
points.

Railway feeders
0 to 750 volts, No. 4/0 or larger (]
0 to 750 volts, smaller than
No., 4/0 12 Where 10 to 12 inch separation
has already been established
ay P;actlcg. it may be con-
nued, subje e
750 volts to 8,700 volts 12 S, suiest ‘?23‘;}; ‘;"““;i
I(Jg)r'ef?r conduftors having ap-
ni sags not over 3 feet and
Other supply conductors 0 to for voltages not
8,700 voﬁs 12 f # sxceading
For all conductors of more
than 8,700 volts add for each
1,000 volts In excess of 8,700
volts 0.4
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(2) Beparations According to Sags. The separation at the sup-
ports of conductors of the same or different circuits of grades B
or C shall in no case be less than the values given by the following
formulas, at 60°F., no wind. The requirements of Order 1235, A, 2,
(a), 1, apply if they give a greater separation than this rule.

For line conductors smaller than No. 2 A.W.G.:

Separation = 0.3 inch per kilovolt 4 7 V (S/3) — 8

For line conductors of No. 2 A.W.G. or larger:

Separation = 0.8 inch per kilovelt + 8 V (S/12)

S is the apparent sag in inches of the conductor having the

greater sag, and the separation is in inches, ¢
Table 7

Separation In Inches Reguired for Line Conductors Smaller Than
No. 2 AW.G.

Sag (In Inches)

L.'ntltageaa
etween
CRbtatas 36 48 72 96 120 180 240
2,400 205 | 285 | 35.0 | 405 | 51.5 | 60.0
7,200 220 | 300 | 365 | 420 | 525 | 6ie
13,200 240 | 32.0 | 385 43.5 54.6 | 63.5
84,IIN}I] 27.0 | 35.0 | 415 46.5 57.5 | 66.5
t 4500 305 | 385 44,5 50.5 61.0 | 70.0
6,000 34.0°| 420 | 48.0 | 535 | 4.5 | 73.0
69,000 40,5 | 485 | 55.0 | 60.5 | 71.0 | 80.0
Tabhle B
Separation in Inches Required for Line Conductors of
Size No. 2 A.W.G. or Larger
gultages Sag (In Inches)
etween
Conductors a6 48 72 96 120 180 240
2,400 H O T TP i 145 16.5 [ 20.5 235 | 260 a1
i ¥ g g g A 5 | 36.5
lg.ggg 3 W B e a e e 16.0 180 | 22.0 25.0 | 275 33.0 38.0
o I R 18.0 | 200 | 23.5 | 265 | 29.5 | 35.0 | 395
34.500 e o S 21.0 230 | 26.6 | 295 32.0 | 38.0 | 425
46'00 L R Gt s o 240 | 26,5 | 30.0 | 33.0 | 355 415 | 46.0
69-000 Ny SRR R e 215 300 | 22.5 | 365 39.0 45.0 | 495
R e 1., L, P “n 365 | 40.6 | 43.5 46.0 515 | 56,5

(b) Suspension Insulators Not Restrained from Movement.
Where suspension insulators are used and are not restrained from
movement, the conductor separation shall be inereased so that one
string of line insulators may swing transversely through an angle

of 456° from a vertical position without reducing the values given in
(a) above. :

3. Clearances-in Any Direction from Line Conductors to Sup-
ports, and to Vertical or Lateral Conductors, Span or Guy Wires
Attached to the Same Support. '

(a) Fixed Supports. Clearances shall be not less than given in '

~ Table Q.
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Table §

#inimum Clearance in Any Direction From Line Conductors to Supports,
and to Vertical or Lateral Conductors, Span or Guy Wires,
Attached to the Bame Support

Cummﬂ?‘gtlon Supply Lines
L ]

5 Exceeding
Clearance of Line Con- _0 i 8,?00_.-\7_0___lt5 8.700 volts
ductors From— In On On Add For

General | Jointly In Jointly | Each 1,000
Us=ed General Used Volts of
Poles Poles | Excess
Inches inches | TInches | Inches Inches
vVertical and lateral con
ductors
Of same circuit 3 3 3 0.25
Of other ecircuits .. 3 3 ()6 (£) 6 4
Span and guy wires at-
tached to same pole:
General i (h) 3 |(a) (h) 6 ] 8 a
When parallel to line (h)3 |(a) (h) 6 (a) 12 ta) 12 4
Lightning-protection wires
parallel to line o tb) (e) | (b) (e)| (b)(e) | (b)(e) 4
Surfaces of crossarms {e) 3 (e} 3 3 3 25
Surfaces of poles (c) 8 fe) 5 ()3 |td) (8) 5 25

FOOTNOTES TO TABLE 4

a, For guy wires, If gractica.ble. For clearances between span wires
and communieation conductors, see Order 1238H, 3.

b. Clearance shall not be less than the separation required by Table &
or Order 1235, A, 2, (a) (2) between two line conductors of the voltage
concerned.

¢. Communication conductors may be attached to supports on the gides
or bottoms of crossarms or surfaces of poles with less eclearances, if at
least 40 inches from any supply line conductor of less than 8,700 volts
and at least 60 inches from any subply line conductor of more than
8,700 volts carried on the same pole,

d. This clearance applies only to supply conductors carried on cross-
arms helow communication conductors on joint poles, Where supply con-
ductors are above communication conductors the clearance shall be at
leagt 3 inches,

e, For the purpose of applying the above table, the voltage of light-
ning protection wires shall be considered as belng the voltage to ground
of ﬁ.e associated supply conductors.

1. 1-;‘01'hsupply cireuits of 0 to 760 volls, this clearance may be reduced
to 3 inches,

g. A neutral conductor which la effectively grounded throughout its
length and is associated with a circuit of 0 to 8,760 volts may be
attached directly to the pole surface.

h. Guys and messengers may be attached to the same strain platea
or to the same through bolta.

(b) Suspension Insulators Not Restrained from Movement.
Where suspension insulators are used and are not restrained from
movement, the conductor clearances from surfaces of supports,
from span or guy wires, or from vertical or lateral conductors shall
be such that the values of clearances required by (a) above will be
maintained with an insulator swing of 45° from the vertical posi-
tion on steel or concrete supports, or 30° if on wood poles.

4, Conductor Separation—Vertical Racks. Conductors or cables
may be carried on vertical racks or separate brackets other than wood
placed vertically at one side of the pole and securely attached thereto,
if all the following conditions are met.

(a) The voltage shall be not more than 750 volts, except that

cables having effectively grounded continuous metal sheath may
carry any voltage.
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(b) Conductors if of the same or different materialg or con-
struction, shall be such that required separations will be maintained.

(¢) Vertical spacing between conductors shall be not less than
the following:

Vertieal Clearance
Span Length Between Conductora
Feet {Inches)
[ 2 Fi 1 - e e Rt I e e R 4
IO s S e e 6
HOO=2B0. o e e memerecmmmmm—mmm—mmemm—me——sSsemmEes————=m===a 8
| | e e S e Sl L A et S S R 12

(See Table 9, Order 1235, A, 8, for necessary clearances from pole sur-
faces and Order 1236, G, 1, for method of providing climbing sbace)

5. Separation Between Supply Circuits of Different Voltage Clas-
gifications on the Same Crossarm. Supply circuits of any one voliage
clagsifieation as given in Table 11, Order 1238, A, 1, may be main-
tained on the same crossarm with supply circuits of the next con-
secutive voltage classification only under the following conditions:

(a) If they occupy pin positions on opposite sides of the pole.

(b) If in bridge-arm or side-arm construction they are sepa-
rated by a distance of not less than the climbing space required
for the higher voltage concerned and provided for in Order 1236.

(c) If the higher-voltage conductors occupy the outer pin posi-
tions and the lower-voltage conductors the inner pin positions.

(d) If series lighting or similar ecircuits, are ordinarily dead
during periods of work on or above the crossarm concerned.

(e) If the two lines concerned are communication lines nged in
the operation of supply lines, and supply lines of less than 8,700
volts, and are owned by the same utility, provided they are installed
as in (a) or (b) above.

B. Separation Between Conductors Attached to Buildings. Separa-
tion of wires from each other shall be not less than those required in
Table 6, Order 1235, A, 2, (a), (1), for separation of conduetors from
each other at supports. :

Exception: Conductors or vertical racks or separate- braelkets other

than wood placed vertically meeting the requirements of Order 1236,
A, 4, may have the separations specified in that rule.

C. Separation Between Conductors Attached to Bridges. Supply
conductors attached to bridges and supported at frequent intervals
may have less separation at supports than required by Order 1235,
A, 2, (a), (1), and (2). The separation shall not be less than the
clearance between supply conductors and the surfaces of poles or
crossarms required by Order 1235, A, 8, (a), or less fhan the
following:

Separation
Span Lenglh Inches
Dto 20 feert oo e [

A H0 B0 ROt e c e G r e e S e e 9
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Order 1236. Climbing Space.

A. Loecation and Dimensions. 1. A climbing space having the hori-
zontal dimensions specified in Order 1236, B, shall be provided past
any conductors, crossarms, or other parts.

2. Thé climbing space need be provided on one side or corner of
the pole only.

3. The climbing space shall extend vertieally past any conductor
or other part between levels above and below the conductor as speci-
fied in Order 1286, E, F, G, and 1, but may otherwise be shifted from
any side or corner of the pole to any other side or corner,

B. Portions of Supporting Structures in Climbing Space. Portions
of the pole or structure when included in one side or corner of the
climbing space are not congidered to obstruct the elimbing space.

C. Crossarm Location Relative to Climbing. Space.

Recommendation: Crossarms should be located on the same side of
the pole.

Exceptlon: This recommendation does not apply where double cross-
arms are used on any pole or where crossarma on any pole are not all
parallel,

D. Location of Supply Appuratus Relative to Climbing Space.
Transformers, regulators, lightning arresters, and switches when
located below conductors or other attachments shall be mounted out-
side of the climbing space,

B. Climbing Space Through Conductors on Crosserms. 1. Conduct-
ors of Same Voltage Classification on Same Crossarm. Climbing
space between conductors shall be of the horizontal dimensions speci-
fied in Table 10, (Order 1236, K, 8), and shall be provided both along
and across the line, and shall be projected vertically not less than
40 inches above and 40 inches below the limiting conductors. Where
communication conductors are above supply conductors of more than
8,700 volts between conductors, the climbing space shall be projected
vertically at least 60 inches above the highest supply conductor.

Exception 1: This order does not apply if it is the unvarying prac-
tice of the employers concerned to prohibit employees from ascending
beyond the conductors of the given line, unleas the line ja killed,

Exception 2: For supply conductors carried on a pole in a position
below communication facilities in the manner permitted in Order 1220,
B, 8, the climbing space need not extend more than 2 feet above such
supply space.

2. Conductors of Different rani:age Classifications on the Same
Crossarm. The climbing space shall be that required by Table 10,
(Order 1236, E, 3) for the highest voltage of any eonductor bound-
ing the climbing space. The climbing space shall extend vertically to
the limits specified in Order 1236, E, 1, and the exception thereto.

3. Horizontal Climbing Space Dimensions.
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F. Climbing Space on Buckarm Construction. The full width of
climbing space shall be maintained on buckarm construction and shall
extend vertically in the same position at least 40 inches (or 60 inches
where required by Order 1236, E, 1), above and below any limiting

conductor.

Method of Providing Climbing Space on Buckarm Construction.
With eircuits of less than 8,700 volts and span lengths not exceeding
150 feet and sags not exceeding 15 inches for wires of No. 2 and
larger sizes, or 30 inches for wires smaller than No. 2, a six-pin
crossarm having pin spacing of 1434 inches may be used to provide
a 30-inch climbing space on one corner of a junction pole by omit-
ting the pole pins on all arms, and inserting pins midway between
the remaining pins so as to give a spacing of 7% inches, provided
that each conductor on the end of every arm is tied to the same side
of its insulator, and that the spacing on the next pole is not less than
141% inches.

G. Climbing Space for Longitudinal Runs. The full width of climb-
ing space shall be provided past longitudinal runs and shall extend
vertically in the same position from 40 inches below the run to a
point 40 inches above (or 60 inches where required by Order 1236,
E, 1). The width of climbing space shall be measured from the longi-
tudinal run concerned. Longitudinal Tuns on racks, or supply cables
on messengers, are not considered as obstructing the climbing space
if all wires are concerned are covered by rubber protective equip-
ment or otherwise guarded as an unvarying practice before workmen
climb past them. This does not apply where communication conductors
are above the longitudinal runs concerned.

HException 1: If a supply longitudinal run is placed on the side or
corner of the pole where climbing space is provided, the width of climb-
ing space shall be measured horizontally from the center of the pole

to the nearest supply conductors on crossarms, under the following
conditions:

Where the longitudinal run conslsts of open supply conductors carry-
ing not more than 750 volts or of effectively grounded continuous metal-
sheathed pupply cable carrying any voltage, and is supported close to
the pole as by brackets, racks, or ping close to the pole, and

Where the nearest supply conduectors on crossarms are parallel to
and on the same side of the pole ‘as the longitudinal run and within 4
feet above or below the run,

Exceptlion 2: For supply conductors carried on a pole in a position
below communleation facilitles In the manner permitted in Order 1220,
B, 3, the climbing space need not extend more than 2 feet above such
supply space,

H. Climbing Space Past Vertical Conductors. Vertical runs incased
in suitable conduit or other protective covering and securely attached
to the surface of the pole or structure are not considered to obstruct

the climbing space.
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1. Climbing Space Near Ridge-pin Conductors. The climbing space
gpecified in Order 1236, E, 3, shall be provided ahove the top crossarm
and past the ridge-pin conductior.

Exception: Where a single crossarm carrying only two conductors ls
mounted so that the conductors are 2 feet below a single ridge-pin con-

ductor, the climbing space specified in Order 1236, B, 8, shall be carried
up to the ridge-pin conductor, but need not be carried past it

Order 1237. Lateral Working Space.

A. Location of Working Spaces. Working spaces ghall be provided
on the climbing face of the pole at each side of the climbing space.

' B. Dimensions of Working Spaces. 1. Along the Crossarm. The
working space shall extend from the’ climbing space to the outmost pin
position on the crossarm.

2. Perpendicular to the Crossarm. The working space shall have
the same dimension as the climbing space (see Order 1236, E). This
dimension shall be measured from the face of the crossarm.

3, Vertically. The working space shall have a height not less
than that required by Order 1238 for the vertical separation of line
conductors carried at different levels on the same support. ;

C. Location of Vertical and Lateral Conductors Relative to Work-
ing Spaces. The working spaces shall not be obstructed by vertical or
lateral conductors. Such conductors shall be located on the opposite
side of the pole from the climbing side or on the climbing side of the
pole at a distance from the crossarms at least as great as the width
of climbing space required for the highest-voltage conductors con-
cerned. Vertical conductors enclosed in suitable conduit may be
attached on the climbing side of the pole.

D. Location of Buckarms Relative to Working Spaces. Buckarms
may be used under any of the following conditions, provided the
climbing space is maintained. Climbing space may be obtained as in
Order 1236, F.

1. Standard Height,of Working Space. Lateral working space
of height required by Table 11, (Order 1238, A, 1) may be provided
between the buckarms and adjacent line arms to which conduetors
on the buckarms are not attached.

Method of meeting requirements. This may be accomplished by
inereasing the spacing between the line crossarm gains.

2, Reduced Height of Working Space, Where no circuits ex-
ceeding 8,700 volts between conductors are involved, and the clear-
ances of Orders 1235, A, 2, (a), (1) and (2) are maintained, huck-
arms may be placed between line arms having normal spacing, even
though such buckarms obstruct the normal working space; provided
that a working space of not less than 18 inches in height is main-
tained either above cr below each line arm and each buckarm.

Txception: The above working space may be reduced to 12 inches if
both of the following conditions exist: Not more than two sels of line
arms and buckarms are involved, Working conditions are rendered safe
by providing rubber protective equipment or other suitable devices to
insulate and cover line conductors and equipment which are not being
worked on,

BLECTRICAL CODE—ORDER 1238 93

Order 1238. Vertical Separation Between Line Conductors, Cables,
and Equipment Located at Different Levels on the Same Pole
or Structure.

All line conductors, cables, or equipment located at different levels
on the same pole or structure shall have the vertical separations set
forth below.

A. Vertical Separations Between Horizontal Crossarms. Crossarms
supporting line conductors shall be spaced in accordance with Table
11. Vertical separations between crossarms shall be measured from
center to center, .

1, Basic Separations. The separations given in Table 11 are for
crossarms carrying eonductors of 0 to 150,000 volts attached to fixed
supports.

9. Increased Separations for Voltages Exceeding 150,000, For
voltages greater than 150,000, the clearances of Table 11 shall be
increased at the rate of 0.4 inch per 1,000 volts of the excess.

B. Vertical Separation Between Line Conductors on Horizontal
Crossarms. Where line conductors are supported on horizontal cross-
arms spaced as required in Order 1238, A the vertical separation
between such conductors shall be not less than the following:

1. Where Conduectors on the Crossarm Are of the Same Voltage
Classification. Under these conditions, the vertical separation re-
quired by Table 11 may be reduced as follows:

Where Crossarm Separation Between
Separation Required Conductors May
by Table 11 is Be Reduced to

<18 inches
4 TEE

2. Where Conductors of Different Voltage Classifications Are on
Same Crossarm. Under these conditions, the vertieal separation be-
tween conductors on adjacent crossarms shall be that required by
Table 11 (Order 1238 A, 1) above for the highest voltage classification
concerned.

3. Conductors of Different Sags on Same Support. (a) Variation
in Clearance. Line conductors supported at different levels on the
gsame structure and strung to different sags shall have vertical
spacings at the supporting structures so adjusted that the minimum
spacing at any point in the span, at 60°F. with no wind, shall not
be reduced more than 25 percent from that required at the sup-
ports by Orders 1235, A, 2, (a), (1) and (2) and 1238B.

(b) Readjustment of Sags. Sags should be readjusted when nec-
essary to accomplish the foregoing, but not reduced sufficiently to
conflict with the requirements of Order 1261, F, 4. In cases where
conductors of different sizes are strung to the same sag for the
sake of appearance or to maintain unreduced clearance throughout
storms, the chosen sag should be such as will keep the smallest

conductor involved in compliance with the sag requirements of
Order 1261, F, 4,
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TABLE 11

Vertical Separation of Crossarms Carrying Conductors
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C. Separation in any Direction. The geparation in any direction
between conductors of the same or different voltage classification
when carried on the same structure, but on erossarms which are not
horizontal, shall not be less than the values given in Table 11 (Oxrder
1238, A, 1 and 2) for vertical separation,

The separation in any direction shall not in any case be less than
the horizontal separation specified in Order 1235, A, 2, (a), (1)
and (2).

D. Vertical Separation for Line Conduetors not Carried on Cross-
arms. The vertical separation between conductors mnot carried on
erossarms shall be the same as required in Order 1238, B, 1 for con-
ductors on crossarms.

Exception: Conductors on vertical racks or separate brackets other
than wood placed vertically, meeting the requirements of Order 1235,
A, 4 may have separations as specified in that order,

B. Vertical Separation Between Conductors and Noneurrent-
carrying Metal Parts of Equipment, 1, Equipment. For the purpose
of measuring separations under this rule, “equipment” shall be taken
to mean noncurrent-carrying metal parts of equipment, including
metal supports for cables or conductors, and metal supply-crossarm
braces which are attached to metal crossarms or are less than 1 inch
from transformer cases or hangers which are not effectively grounded,

2. Separations in General. Vertical separations between supply
conductors and communiecation equipment, between communication
conductors and supply equipment, and between supply and communi-
cation equipment shall be as follows, except as provided in 8 below,

Supply Voltage Vertical Separation

i nches
40
(a)60

0toBT00. ...
Exceeding 8,700__

(a) Transformer cases and associated hangers and suppl
: E 5 cables
wh;chl are effectively grounded may have a separation of 40 nghes.

3. Separations for Span Wires and Brackets. Span wires or
brackets for lamps or trolley contact conductors shall have at least

the vertical separations from communication equipment set forth
below:

Prom open communication conductors on crossarms:
Span wire or hracket above crossarm —..__.______ 20 inches(a)
5 Span wire or bracket below crossarm o ____ ee
1-1mm messenger wires carr'ying communication cables 1 fogt
Brnrllhll:lci:]minul box of communicable cables, if prac-
2 CRLIIET me e s et sttt s s i P R . b
From communication brackets, bridle wire rings, or E Bnin)
RIS HOBIE . o st im o i s s e A3 2 Inches
méﬁfl ?)?Lirstsm:ly ]be re%uceg ttu 12 inches for either span wires or
| lam ra i
th?bgol\%gurfa.ce, » o c s at points 40 inches or more from
ere it is not practicable to obtain a clearance o foot
from terminal boxes of communication cables, all metal éall.'ts of
terminals shall have the- greatest practicab'le separation from

fixtures or span wires, including al rtin
,0f both attachments. L SRERRTING AbCwE T

_ DException: If lamp brackets are effectively grounded, these separa-
tions do not apply.
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Order 1289. Clearances of Vertical and Lateral Conductors from
Other Wires and Surfaces gun the Same Suppert.

Vertical and lateral conductors shall have the clearances and sepa-
rations required by this rule from other conductors, wires, or surfaces
on the samg support.

Hixeeption 1: This order does not prohibit the placing of supply cir-
enits of the same or next voltage classification in the same iron pipe,
if each circuit or set of wires be enclosed in a metal sheath.

Bxception 2: This order does not prohibit the placing of paired com-
munication conductors in rvings attached directly to the pole or to
messenger. E

Exception 2: This order does not prohibit placing grounding con-
ductors, neutral conductors which are eifectively grounded throughout
their length and associated with supply eireuits of 0 to 15,000 volts,
metal sheathed supply cables, or conductors enclosed in condult, directly
on the pole.

Exception 4: This order does not prohibit placing supply circuits of
56D volts or less and nol excecding 3,200 watts and properly insulated,
in the same cable with control circuits with which they are associated.

A. Location of Vertical or Lateral Conductors Relative to Climbing
Spaces, Working Spaces, and Pole Steps. Vertical or lateral conduct-
ors shall be located so that they do not obstruct climbing spaces, or
lateral working spaces between line conductors at different levels or
interfere with the safe use of existing pole steps.

Exeeption 1: This order does not apply to portions of the pole which
workmen do not ascend while the conductors in question are alive,

Exception 2: This order does not apply to vertical runs dncased in
suitable conduit or other protective covering. (See Order 1236, H.)

B. Conductors not in Conduit. Conductors not incased in conduit
shall have the same clearances from conduits as from other surfaces
of structures.

C. Mechanical Protection Near Ground. Where within 8 feet from
the ground, all vertical conductors, cables, and grounding wires shall
be protected by a covering which gives suitable mechanical protection.
For grounding wires from lightning arresters, the protective cover-
ings specified above shall be of wood molding, or other insulating
material giving equivalent protection,

Exception 1: This covering may be omitted for arimored cables or
cables installed in a grounded metal conduit.

Exception 2: This covering may be omitted for lead-sheathed cables
in rural districts.

Exception 8: This covering may be omitted from vertical runs of
communication cables or conduectors. "

Jixception 4: This covering may be omitted for grounding wires hav-
ing triple-brald weather-proof covering, In rural districts or where
such grounding wire is one of a number of grounding wires used to
provide multiple grounds,

Exception b: This covering may be omitted from wires which are
used solely to protect poles from lightning.

D. Requirements for Vertical and Lateral Supply Conductors on
Supply Line Poles or Within Supply Space on Joinily Used Poles.
1. General Clearances. In general, clearances shall be not less than
the values specified in Table 12.

BELECTRICAL CODE—ORDER 1239 97

Table 12

Clearances (in Inches) for High-
eat Voltage Concerned in the
Clearance

ical and Lat ducto 0 to B,700 Exceeding
Clearance of Vertical and Lateral Conductora o B2 8,100 Volta (add
the Following

for Each 1,000
in
From surfaces of supports__ .- ooooceeaeame 3 0.25
From span, guy or mesgenger wires_ ___ - -----. 6 .4
From line conductors rigidly supported on fixed su; {3) oif)ﬁ
a

From line conductors not rigidly supported on fixed supporis

a. The clearances shall be increazed beyond the values given above
from line conductors on fixed supports, (See Order 1235, A, 2, (b), and

3, (b))

2. Special Cases. The following apply only to portions of a pole
which workmen ascend while the conductors in question are alive,

(a) Side-arm Construetion. Vertical conduetors in metal-
sheathed cables and grounding wires may be run without insulating
protection from supply line conductors on poles used only for sup-
ply lines and employing side-arm construction on the side of the
pole opposite to the line conductors if climbing space is provided.
on the line conductor side of pole.

(b) On Insulators. Vertical and lateral conductors of less than
8,700 volts if on poles used only for supply lines may be run in
multiple-conductor cables having suitable substantial insulating
covering, if such cable is held taut on standard insulator supported
on pins or brackets and is arranged so that the cable is held at &
distance of approximately 5 inches from the surface of the pole,
and from any pole step.

(¢) Conductors to Street Lamps. On poles used only for supply
lines, open wires may be run from the supply line arm directly to
the head of a street lamp, provided the clearances of table 12 are
obtained and the open wires are substantially supported at both
ends. :

(d) Conductors of Less Than 300 Volts. Vertical or lateral sec-
ondary supply conductors of not more than 300 volts may be run in
multiple-conductor cable attached directly to the pole surface or to
crossarms in such a manner as to avoid abrasion at the point of
attachment. Each conductor of such cable which is. not effectively
grounded, or the entire cable assembly, shall have an insulating
covering required for a conductor of at least 600 volts.’
~ (e) Other Conditions. If open wire conductors are within 4 feet
of the pole, vertical conductors where within a zone of 4 feet above
and below such line conductors of not more than 8,700 volis or
where within a zone 6 feet above and below such line conductors
of more than 8,700 volts, shall be run in one of the following ways:

(1) So as to clear the pole center by not less than 15 inches if
the vertical conductors are of 8,700 volts or less, or 20 inches if
.more than 8,700 volts;
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(2) Enclosed in insulating conduit, or in metal conduit or cable
protected by an insulating covering;

(8) Conductors with triple-braid weatherproof or equivalent
covering and covered by wood molding.

Methods (2) and (8) apply also to lateral runs and to grounding
conductors, except that conductors for grounding lightning protec-
tion wires are not required to be covered within 6 feet above or
below cirenits of 15,000 volts or more.

E. Requirements for Vertical and Lateral Communication Conduct-
ors on Communication Line Poles or Within the Communication Spoce
on Jointly Used Poles. 1. Clearances from Wires. The clearances and
separations of vertical and lateral conductors from other conductors
(except those in the same ring run) and from guy, epan, or messenger
wires shall be 3 inches,

2. Clearances from Pole and Crogsarm Surfaces. Vertical and
lateral insulated communieation conductors may be attached directly
to a pole or crogsarm. They shall have a vertical clearance of at least
40 inches from any supply conductors (other than vertical runs or
lamp leads) of 8,700 volts or less, or 60 inches if more than 8,700
volts between conductors. :

Hxception: These clearances do not apply where the supply circuits
Involved are those carried In the manner specified in Order 1220, B, 3.

F. Requirements for Vertical Supply Conductors Passing Through
Communicafion Space on Jointly Used Poles. Vertical supply con-
duetors, including grounding wires, which pasas through communica-
tion line space on joint poles shall be installed as follows:

1. Metal-sheathed Supply Cables. Metal-sheathed supply cables
shall be covered as follows:

(a) Extent of Covering. Covering shall extend from the lowest

pointa of such cables up to 40 inches above the highest communica- -

tion conductors.

(b) Nature of Covering. The covering shall consist of wood
molding or other suitable insulating material at points higher than
8 feet above the ground.

Exception 1; Metal plpe may be used throughout, under the following
condltions: -

On poles where there are no trolley attachments and the metal pipe
is effectively grounded, no Insulating covering ls regulred.

On poles where there are irolley attachments or where the metal
pipe 18 not effectively grounded, the pipe shall be coverd with wood
molding or other sultable insulating material from a point six feet
below the lowest communlcation wire or trolley attachment to a point
40 Inches above the highest communlcation wire or trolley attachment.

Bxception 2: No insulating covering is required over supply secondary

multi-conductor cables attuched directly to the pole surface In accord-

ance with the requirementa of Order 1238, F, 2, (e).

BException 3: Where there are no trolley attachments on the pole, no
insulating rovering Is required over supply cables having effectively
grounded l:ad sheath, or supply cables having elfectively grounded
metal shes«th of other types where mutually agreed to by the parties
concerned,

+,
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2. Supply Conductors. Supply conductors shall be installed in

one of the following ways:

(a) In Conduit. Conductors of all voltages may be enclosed in
the same way and to the same extent as required in 1 above for
metal-sheathed ecables,

(b) On Pins and Insulators. Vertical and lateral conductors of
gtreet-lighting circuits and sexvice leads of less than 750 volie may
be run in multiple-conductor cable having suitable substaniial in-
gulating covering if such eable is held taut on standard ingulators
supported on pins or brackets and arranged so that the eable shall
be held at a distance of approximately 5 inches away from the
gurface of the pole or from any pole steps.

(¢) Installed on the Pole Surface. Secondary supply conductors
of not moye than 300 volts may be run in multiple-conductor cables
attached directly to the pole surface in such a manner as to avoid
abrasion at the points of attachment. In the case of aerial services,
the point where such cables leave the pole ghall be at least 40 inches
above the highest, or 40 inches below the lowest communication
attachment. Each conductor of such eable which is not effectively
grounded shall be insulated for a potential of at least 600 volts.

(d) Suspended from Supply Crossarm. Lamp leads of street-
lighting circuits may be run from supply crossarms directly to a
gtreet lamp bracket or luminaire under the following conditions:

(1) The vertical run shall consist of paired wires or multiple-
conduetor ¢able securely attached at both ends to guitable brackets
and insulators.

(2) The vertical run shall he held taut at least 40 inches from
the surface of the pole (through the communication space), at least
12 inches beyond the end of any communication crossarm by which
it passes, and at least 6 inches from communication drop wires.

(3) Insulators attached to lamp brackets for supporting the
vertical Tun shall be capable of meeting, in the position in which
they are installed, the same flashover requirements as the luminaire
insulators.

(4) Each conductor of the vertical run shall be No, 10 AW.G.
or larger.

3. Supply Grounding Wires. Supply grounding wires shall be

_covered with wood molding or other suitable insulating covering to

the extent required for metal-sheathed cables in 1 above.

Exception: If there are no trolley attachments on the pole, inasulating
covering is not required for a grounding conductor which Is metalllcally
connected to a conductor which forms part of an effective grounding
system.

4. Separation From Through Bolts. Vertical runs of supply con-
ductors shall be separated from the ends of through bolts associated
with communication line equipment by one-eighth of the circumfer-
ence of the pole where practicable, but in no case less than 2 inches.
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G. Requirements for Vertical Communication Conductors Passing
Through Supply Space on Jointly Used Poles. All vertical runs of
communication conductors passing through supply space shall be in-
stalled as follows:

1. Metal-sheathed Communication Cables. Vertical runs of metal-
sheathed communication cables shall be covered with wood molding,
or other suitable insulating material, where they pass trolley feeders
or other supply-line conductors, This insulating covering shall ex-
tend from a point 40 inches above the highest trolley feeders, or other
supply conductors, to a point 6 feet below the lowest trolley feeders
or other éupply conductors, but need not extend below the top of any
mechanical protection which may be provided near the ground.

Exception: Communication cables may be run vertically on the pole
through space occupied by railroad signal supply circuits*in the lower

position, as permitted in Order 1220, B, 3, without insulating covering
within the supply space, '

2. Communication Conductors. Vertical runs of insulated com-
munication conductors shall be covered with wood molding, or other
suitable insulating material, to the extent required for metal-sheathed
communication cables in 1 above, where such conductors pass trolley
feeders or other supply conductors.

Exception: Communication conductors may be run vertically on the
pole through space occupied by railroad-signal supply circuits in the

lower position, as permitted in Order 1220, B, 3, without insulating
covering within the supply space.

3. Communication Grounding Conductors. Vertical communica-
tion grounding conductors shall be covered with wood molding or
other insulating material between points at least 6 feet below and 40
inches above any trolley feeders or other supply line conductors by
which they pass.

Exception: Communication grounding conductors may be Trun ver-
tically on the pole through space geeupied by railroad-signal supply
cireuits in the lower position, as permitted in Order 1220, B, 3, without
insulating covering within the supply space.

4. Separation from Through Bolts. Vertical runs of communica-
tion conductors shall be separated from the ends of through bolts
associated with supply-line equipment by one-eighth of the circum-
ference of the pole where practicable, but in no case less than 2 inches,

SECTION 124. GRADES OF CONSTRUCTION
Order 1240, General.

For the purposes of section 126, “Strength requirements,” and sec-
tion 127, “Line insulators,” conductors and their supporting struc-
tures are ciassified under the grades specified in this section on the
basis of the relative hazard existing.
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Order 1241, Application of Grades of Construction to Different
Situations,

A. Supply Cables. For the purpose of these rules supply cables are
divided into two classes as follows:

1. Specially Installed Cables. In this class are included metal-

gheathed supply cables installed in accordance with Order 1261, G, 1.

Note: Such cables are sometimes permitted to have a lower grade of
construction than open-wire supply conductors of the same voltage.

9. Other Cables. In this class are included all other supply cables,

Note: Such cables are required to have the same grade of construc-
tion as open-wire supply conductors of the same voltage,

B. Two or More Conditions. In any case where two or more condi-
tions affecting the grade of construction exist, the grade of comstruc-
tion used shall be the highest one required by any of the conditions.

Q. Order of Grades. For supply and communication conductors and
supporting structures, the relative order of grades is B, C, and N,
grade B being the highest. Where grades D and N are specified for
communication lines, grade D is the highest,

Note: Grade D cannot be directly compared with the series B and C,

but Order 1241, D, 3, (c) provides for cases where these two conditions
are present.

D. At Crossings. 1. Grade of Upper Line. Conductors and support-
ing structures of a line crossing over another line shall have the
grade of construction specified in Orders 1241, D, 3; 1242, and 1243.

9. Grade of Lower Line. Conductors and supporting structures
of a line crossing under another line need only have the grades of
construction which would be required if the line at the higher level
were not there,

3. Multiple Crossings. (a2) Where a Line Crosses in One Span
Over Two Other Lines,

The grade of construction of the uppermost line shall be not less
than the highest grade which would be required of either one of the
lower lines if it crossed the other lower line.

Example: Tf d 2,300-volt line crosses in the same Span over a com-
munleation line and a direct-current trolley contact conductor of more

than 750 volta, the 2,300-volt line is required to comply with grade B
construction at the crossing.

This is & double crossing and Introduces a greater hazard than
where the upper supply line crosses the communication line only.

~ (b) Where One Line Crosses over a Span in Another Line, Which
Span is in Turn Involved in a Second Crossing. The grade of con-
struction for the highest line shall be not less than that required
for the next lower line.

Exceptlon: This requirement does not apply when the two upper
lines are of such nature and have such circuit protection that the

danger of causing & break in the lower of these two lines hy me-
chanical or eleetrical coptact |s ellminated,
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(e) Where Communication Conduetors Cross over Supply Con-
ductors and Railroad Tracks in the Same Span. The grades of con-
struetion shall be in accordance with Table 13,

TABLI 18

‘Grades of Constraction for C leatlon Conductors Ing Over
Railroad Tracks and Supply Lines

Communieation
When crossing over— conductor

grades

Rallrosd tracks and gy, lines of D to 750 volts, ially inatalled
lupplyubluufallvolil;aliu.t_-._-..-_.?___.?r.peca ey D

Railroad tracks and supply lines exceeding 750 volts

Recommendation: It Is recommended that the placing of communica-
tion conductors above auﬂ)ly conductors at crossings, conflicts, or on
Jointly used poles be avo ed unless the supply conductors are trolley
contact conductors and their associated feeders,

E. Conflicts. 1. How Determined. Where two lines are adjacent
(except at crossing spans) the distance between them and the relative
heights above ground of poles and of conductors on each line deter-

. mine whether conflict exists, and, if go, whether the conflict is a strue-

ture conflict (see Definition) or a conductor conflict (see Definition),
or both.

2. Conductor Conflict. At conductor conflicts the grade of con-

- struction of the conflicting eonduetor shall be as required by Orders

1241, D, 8, and 1242,

3. Structure Conflict. At structure conflicts, the grade of con-

struction of the conflicting structure shall be ag required by Order
1243.

Order 1242. Grades of Construction for Conductors,

The grades of construetion required for cohduci_;ors of all classes in

different situations are given in Tables 14 and 15, For the purpose
of these tables certain classes of circuits are treated as follows::

A. Status of Constant-eurrent Circuits. The grade of construetion
for a constant-current supply circuit involved with a communication
cireuit and not in specially installed cable shall be based on either
its current rating or on the open-circuit voltage rating of the trans-
former supplying such circuit, as set forth in Tables 14 and 15. In
all other cases the grade of construction for a constant-current eireunit
shall be based on its nominal full-load voltage.

‘B. Status of Railway Feeders and Trolley Contact Conductors, In
determining grades of construction where railway feeders and trolley
contact conductors are involved they shall be considered as other
supply conductors of the same voltage.

Hxeception: Direct-current trolley circults exceeding 'IIEO volts where

crosging over, conflicting with, or on Jointly used poles with and above
communication circuits, shall have the grades of comstruction Bpeclfied

‘In Table 14 for direct-current rallway feeders.

Cun-
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Table 14

Grades of Construction for Supply Conductors When Alone, at Crossings, at éonfliétﬁ, or on Same Pole with O;

Supply Conductors
at higher L
levels Constant-potential supply conductors other than D, ¢. railway _Ee'edm?s._ Constaht-

Con o vl currelnt R
ductors, 0" to 50 B0 to 7500 Excesding ; condiotors |
tracks and rights- volts volts 7,500 volts - - :
of way, at tower levels Urban Rural Urban Rural Urban |~ Rural e o
Lines_on” fenced rights-ol-way . N N (bIN N ()N N T
Eisewhere than on fenced rights-of- I — See Order 1242, A

way ... ..... PV . . N N (0)C N (c)B N
Railroad tracks e e e, B B B B B B
Street-railway tracks having no over-

head eontact conductor L. N N N N N .. N

0 to 750 '
Constant volts N N (0)C N (e)B 1d)C
Potential 750 to 7,500
Supply volts (el)C N (m}C N (c)B N
Conductors Exceeding
7,500 volts (el)B (ek)C {(Im)B N (c)B N

Constant current supply  conductors

open or cahle .., ... e e See Order 1242, A.
Direct~current railway feeders open or .

cable . . . .o See Order 1243, B, See Orders 1242, A
Trolley contact conductars A. C. or D. C. See Order 1245, B. See Orders 1242, A,
Communication cenductors apen or ca-

ble, used exclusively in the opera- See Order 1242, C. See Orders 1242, A,

tion of supply lines .. ..., e -
Communication (ghi) {ghi) (gi} igi)

conductors Major (f) N N B B B (giln) B
Urban or rural |
Open or cable Minor {£) C C 154 C (n) C

{a) Grade N construction ma

not on fenced rights-of-way for corresponding’
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FOOTNOTES FOR TABLE 14

be used for rdilway feeders not exceeding 750 volts,
(b) Where open wire lines are located so

1y conductors need only meet the re
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in the event of a contact with lower supply conductors or othe
level conductors are’in cdble ingstalled a

set forth in Tabl

ductors are in cable,
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if both the upper and lower le
e installed as described in Orde
£ the upper leve! conductors ar

in cable

e fenced right-of-way into urban districts,

dofor ?pen wire supply conductors where the current does not exceed 7.5 amperes or w
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vel conductors are in cable instal
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TABLE 15

¢ Construction for Communication Conductors When Alone, or in Upper
Giadan o Position at Crossings, at Conflicts, or on Jolng Poled

Communication
¢ on ductors at|Communieation conductors, rural
- higher levels|or urban, open or cable, includ-
(a) ing communication conductors
Conductors, tracks un as such, but used exclusive-
and rights of way 'y in the operation of supply
at lower levels lines.
Major Minoxr
Liney on fenced rights of way......... ..., . N N
Elsewhere than on fenced rights of way .. N N
Raflroad tPACKE ..icecesvemssesaveinenss D D
Street-railway tracks having no overhead
gontact WAPE ... ioisviioceeiiineniid N N
0 to 750 volts |Open or cable N N
Cgtnstﬁn;:- 750 to 5000 v. Open or cable c c
Bopply  |5000 to 7500 v. |Open L -
conductors Cable c L
(b) Exceeding 7500 |Open B e
volts ( Cable c c
Constant |0 to 7.5 amp.  |Open (e) [ c
current
supply Exceeding Open (c) (d) B c
conductors 75 amp.,
(b) S
Tivect- 0 to 750 voits _ |Open or cable N N
current
rallway Exceeding 750 v.|Open or cable B c
feeders
(b)
Trolley 0 to 750 volts |A. C.or B, C. { BG ) Bc =
ontac Fecaading T80 < 1A, C. e), B, or e), B, or C
Gontact . |Exceeding 750 v 3 € ) 2 o
Communication conduectors, open or cable
used exclusively in the operation ot Sup-| (1), B, C.or N| () B, C, or N
ply Lines.
Communication conductors, open or ecable, c
urban or rural;, major or minor, N N

FOOTNOTES TO TABLE 15

(&) It ia recommended that the placing of communication conductors
above supply conductors at crossings, conflicts, or jointly used poles be
avolded If practicable, unless the supply conductors are trolley contact -
conductors and thelr assoclated feeders,

(b) The words “open" and '‘cable” appearing in the headings have
the following meaning as applied to supply conductors. “Cable” means
the apecially installed cables degeribed in Order 1241, A, 1. “Open” means
open wire and also supply cables not “specially installed",

(c) Where constant-current circults are in speclally Installed cable,
they are consldered on the basls of the nominal full-load voltage.

(d) Grade C constructlon may be used if the open-circuit voliage of
the transformer supplying the circuit does not exceed 2,900 volts.

(e) SBee Order 1242, B.

(f) See Order 1242, C.
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C. Status of Communication Circuits Used Ewzelusively in the Op-
eration of Supply Lines. In determining grades of construction where
communication cireuits used exclusively in the operation of supply
lines are concerned, they shall be considered as ordinary communica-
tion circuits when run as such (see Order 1288, A, 3) and as supply
circuits when run as such, (See Order 1288, A, 4.)

Exeeption: Communication circuits located below supply cireuits with
which they are used shall not reguire such supply circuits to meet any
rules for grade of construction other than that the sizes of such supply
conductors shall not be less than required for grade C (see Order 1261,
F, 2).

D. Status of Fire-alarm Conduetors, In determining grades of con-
struction where fire-alarm conductors are concerned, they shall be
considered as other communication eircuits.

Exception: Fire-alarm conductors shall always meet grade D where
the span length is from 0 to 150 feet, and grade C where the span
length exceeda 150 feet,

E. Status of Neutral Conductors of Supply Circuits. Supply-circuit
neutral conductors, which are effectively grounded throughout their
length in accordance with Order 1081, B, 5, (b) and are not located
above supply conductors of more than 750 volts, shall have the same
grade of construction as supply conductors of not more than 750
volts, except that they need not meet any insulation requirements.
Other neutral conductors shall have the same grade of construction
as the phase conductors of the supply circuits with which they are
associated.

Order 1243. Grades of Supporting Structures.

A. Poles or Towers. The grade of construction shall be that re-
quired for the highest grade of conductors supported.

Note: See 180.18 of 1943 statutes for additional R. R, crossing
requirements,

Exception 1: The grade of construction of jointly used poles, or poles
used only by communication lines, need not be inecreased merely because
of the fact that communication wires carried on such poles cross over
trolley contact conductors of 0 to 750 volls.

Exception 2: Poles carrying grade C or D fire-alarm conductors, where
alone, or where concerned only with other communication conductors,
need meet only the requirements of grade N.

Exception 3: Poles carrying supply service loops of 0 to 760 wvolts
shall have at least the grade of eonstruction required for supply line
conductora of the same voltage.

Exception 4: Where communication lines crose over supply conductors
and a railroad in the same span and grade B ls required by Order 1241,
D, 3, (e) for the communication conductors, due to the presence of rall-
road tracks, the grade of the poles or towers shall be D,
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Exeeption 5: At structure conflicts even though no conductor conflict
exists, the grade of construction which would be required by Order

1242, if the conducters were in conflict, shall be applied to the pole or
tower. 3

Note: This requirement may result in a higher grade of construction
for the pole or tower than for the conductors carried thereon.

Exception 6: In the case where a structure conflict does not exiat, but
any conductor is in conduetor conflict, the grade of construction of the

pole or tower Is not required to meet the conductor grade due to the
conductor conflict,

B. Crossarms. The grade of construetion shall be that required for
the highest grade of conductors earried by the crossarm concerned.

Exception 1: The grade of construction of crossarms carrying only
communication conductors need not bhe increased merely because of the

fact that such conductors cross over trolley contact conductors of 0
to 750 volts,

Exception 2: Crossarms earrying grade C or D fire-alarm conductors,
where alone or where concerned with other communication conductors
need meet only the requirements for grade N,

Exception 3: Crossarms carrying supply service logps of 0 to 750

volta shall have at least the grade of construction required for supply
line conductors of the same voltage,

Exception 4; Where communication lines eross over supply conductors
and a railroad in the same gpan and grade B is required by Order 1241,
D, 3, (e) for the communication conductors due to the presence of rail-
road tracks, the grade of the crossarm shall be D.

C. Pins, Insulators, and Conductor Fastenings. The grade of con-
struction shall be that required for the conductor concerned.

Exception 1: The grade of construction of pins, insulators, and con-
ductor fastenings carrying only communication conductors need not be

increased merely because of the fact that such conductors ecross over
trolley contact conductors of 0 to 750 volts,

Exception 2; In case of grade C or D fire-alarm conductors where
alone or where concerned only with other communication conductors,

pins, insulators, and conductor fastenings need meet only the require-
ments for grade N,

Exception 3: In the case of supply service loops of ¢ to 750, volts,
pinsg, insulators, and conductor fastenings shall have at least the same

grade of construction as required for supply line conductors of the
same voltage,

Exception 4: Where communication lines cross over supply conductors
and a railroad in the same span, and grade B is required by Order 1241,
D, 8, (c) for the communication conductors due to the presence of rafl-

road tracks, the grade of pins, insulators, and conductor fastenings
shall be D,

Exception §: In case communlcation conductors are required to meet
grade B or C, the insulators need meet only the requirements for
mechanical strength for ‘these grades,
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SECTION 125. LOADING FOR GRADES B, C, AND D

Order 1250. Loading General.

Three degrees of severity are recognized in the U. S. for the load-
ing, due to weather conditions, and are designated, respectively as
heavy, medium,.and light loading. The districts in. which these load-
ings apply are determined by weather reports as to wind and ice and
by local experience of utilities using overhead lines. The state of
Wiscongin is considered as being in the heavy loading district. No
data will therefore be given on light and medium loading. (See
Order 1251.)

Order 1251. Conductor Loading,

The loading on conductors shall be assumed to be the resultant
loading per foot equivalent to the vertical load per foot of the con-
ductor, combined with the transverse loading per foot due to a trans-
verse, horizontal wind pressure upon the projected area of the
conductor to which equivalent resultant shall be added a constant.
In the tabulation below are the values for ice, wind, temperature,
and constants which ghall be used to determine the conductor loading,

Radial thickness of lce (Inches) —______ . . __ 0.50
Horizontal wind pressure in pounds per square oot ..__._._ 4
Temperature (°F.) o o o == D

Constant to be added to the resultant in poun_cig per foot &
For bare conductora of co){'tper steel, copper-alloy, copper-
covered steel, and comb nations theraoaf —o o Lo 0.29
For bare conductors of aluminum (with or without steel
reilnforcement) —..._. s ; £
For weatherproof and similar covered conductors (all
materlala) _ - i 1]

Note: Bince heavy ice does not often form on conductors In a heavy
wind the transversé loading assumed ls deemed sufficient for the pur-
pose, but Is not sufflclent to represent the vertical (or combined) load
which is imposed on conductors by the heavy deposits of ice which
frequently form in comparatively still air, In order to apply a total
loading to conductors representing more nearly the conditions encoun-
tered in practice, constants have been added to the conductor loading
which make no substantial change in the conductor loading specified
in the fourth edition of this code.

Where cables are concerned, the specified loadings shall be applied
to both cable and messenger. .

In applying loadings to bare stranded conductors, the coating of
‘ice shall be considered as a hollow eylinder touching the outer gtrands,

If anyone desires to obtain a description of light and medium load-
ing they should refer to “The National Electrical Safety Code” pub-
lished by the Bureau of Standards.

Order 1252. Loads Upon Line Supports.

A. Assumed Vertical Loading. The vertical loads upon poles,
towers, foundations, crossarms, pins, insulators, and conductor fast-
enings shall be their own weight plus the superimposed weight which
they support, including all ice covered wires and. cables, together
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with the effect of any difference in elevation of supports, The radial
thickness of ice shall be computed only upon wires, cables, and messen-
gers, and shall be taken as 0.50 inch of ice. Ice is assumed fo weigh
57 pounds per cubic foot..

Note: The weight of ice upon supports is ignored for the sake of
simplicity.

B. Assumed Transverse Loading. In computing the stresges in
poles, towers, and side guys the loading shall be taken as follows:

1. Cylindrical Surfaces. A horizontal wind pressure, at right
angles to the direction of the line, of 4 pounds per 'square foot upon
the projected area of cylindrical surfaces of all supported conductors
and messengers, when covered with a layer of ice 0.5 inch in radial
thickness and on surfaces of the poles and towers without ice cover-
ing, shall be assumed. (See 8 and 4 following.)

For supporting structures carrying more than 10 wires, not
including cables supported by messengers, where the pin spacing does
not exceed 15 inches, the transverse load shall be ealculated on two-
thirds of the total number of such wireg with a minimum of 10 wires.

2. Trolley Contact Conductors. When a trolley contact conductor
is supported on a commonly used pole it shall be included in the com-
putation of the transverse load on the structure.

3. Flat Surfaces. For flat surfaces the assumed unit wind pres-
sure shall be increased by 60 percent. Where latticed struetures are
concerned the actual exposed area of one lateral face shall be in-
creased by 50 percent to allow for the pressure on the opposite face;
this total, however, need not exceed the pressure which would occur
on a solid structure of the same outside dimensions. The results
obtained by more exact calculations may be substituted for the values
obtained by this simple rule,

4. At angles (Combined Longitudinal and Transvetse Loading)
where a change in direction of wires occurs, the loading upon the
structure, including guys, shall be assumed to be a resultant load
equal to the vector sum of the transverse wind load given in B-1
above and the resultant load imposed by the wires due to their change
in direction, In obtaining these loadings, & wind direction shall be
assumed which will give the maximum resultant load, proper rédue-
tion being made in loading to account for the reduced wind pressure
on the wires resulting from the angularity of the wind to the wires.

C. Assumed Longiludinal Loading. 1, Change in Grade of Con-
struction. The longitudinal loading upon supporting structures, in-
cluding poles, towers, and guys at ends of sections required to be of
grade B construction, when located in lines of lower than grade B
construction, shall be taken as an unbalanced pull in the direction
of the higher grade section equal to the pull of two-thirds of the con-
ductors supported thereon which are smaller than No. 2 AW.G., the
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conductor loading to be that given in Order 1251, and such two-thirds
of the conductors being selected so as to produce the maximum stress
in the supports. '

If the application of the above results in a fractional part of a
conductor, the nearest whole number shall be used. In no case shall
the assumed unbalanced pull on the supporting structure be less than
the maximum loaded tension in any two of the conductors carried
(including overhead ground wires), such two conductors being selected
so ag to produce the maximum stress in the supports.

2. Jointly Used Poles at Crossings over Railroads or Communi-
cation Lines. Where a joint line crosses over a railroad or a com-
munication line and grade B is required for the crosging span, the
tension in the communication conductors of the Jjoint line may be
considered as limited to one-half their breaking strength, provided
they are smaller than No. 8 Stl. W. G, if of steel, or No. 6 A, W. G.,
if of copper, regardless of how small the initial sags of the com-
munication conductors at 60°F.

3. Dead Ends. The longitudinal loading upon supporting struc-
tures shall be taken as an unbalanced pull equal to the tensions of all
conductors and messengers (including overhead ground wires) under
the conditions of loading specified in Order 1251,

4. Communication Conductors on Unguyed Supports at Railroad
Crossings. The longitudinal loading shall be assumed equal to an
unbalanced pull in the direction of the crossing of all open-wire con-
ductors supported, the pull of each conductor being taken as 50 per-
cent of its ultimate strength.

D. Average Span Lengths. 1. General, The calculated transverse
loads, upon poles, towers, and crossarms, except as provided in 2
below, shall be based upon the average span length of a section of
line that is reasonably uniform as to height, number of wires, grade,
and span length. In no case shall the average value taken be less
than 75 percent or more than 125 percent of the actual average of the
two spans adjacent to the structure concerned.

2. Crossings. In the case of crossings over railroads or communi-
cation lines (other than minor communication lines) the aetual
lengths of the two spans adjacent to the two structures concerned
shall be used. '

E. Simultaneous Application of Loads. 1. When calculating trans-
verse strength, the assumed transverse and vertical loads shall be
taken as acting simultaneously,

2. In caleulating longitudinal strength, the assumed longitudinal
loads shall be taken without consideration of the vertical or tranaverse
loads. .
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SECTION 126. STRENGTH REQUIREMENTS

Order 1260. Preliminary Assumptions.

It is recognized that «deformation, deflection, or displacement of
parts of the structure will, in some cases, change the effects of the
loads assumed. In the calculation of stresses, however, no allowance
shall be made for such deformation, deflection, or displacement of
supporting structures (including poles, towers, conductor fastenings,
and suspension insulators) unless the methods used to evaluate them
have been approved by the administrative authority.

Order 1261. Grades B and C Censtruction.

A. Poles and Towers. The strength requirements for poles and
towers may be met by the structures alone or with the aid of guys or
braces.

1. Average Strength of Three Poles. A pole (single-base strue-
ture) not individually meeting the transverse strength requirements
will be permitted when reinforced by a stronger pole on each side,
if the average strength of the three poles meets the transverse
strength requirements, and the weak pole has not less than 75 per-
cent of the required strength.

An extra pole inserted in a normal span for the purpose of sup-
porting a service loop may be ignored, if desired, in the calculation of
the strength of the line.

Exception: In the case of crossings over railroads or communiecation

lines (other than mindr communication lines), the actual strengths of
the crossing poles shall be used,.

2. Reinforced-concrete Poles. Reinforced-concrete poles shall be
of such material and dimensions as to withstand for vertical and
transverse strength, the loads assumed in Order 1252, A and B, and
for longitudinal strength the loads in Order 1252, C without exceed-
‘ing the following percentages of their ultimate strength -at the ground
line for unguyed poles, or at the point of guy attachment for guyed
poles. (Where guys are used, see Order 1261, C ).

Fercentages of Ultimate Streagth
or Different Grades

Grade B Grade C
For transverse strength (when installed)______..______ 25 37.6
For longitudinal strength (at all times)
A T e el o S| 100 No requirement
Atdead-ends. ____..____________ """ 50 75

3. Steel Supporting Structures. In the design of steel structures,
the term “overload capacity factor” referred to in table 16 is to be
interpreted in such a manner that the completed structure, if tested,
shall support without permanent deflection the maximum loading to
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which it will be subjected as specified in section 125, multiplied by
the factors given in table 16. The absence of permanent set on the
structure indicates that no part has been stressed beyond the yield
point. Allowance should be made for bolt slip,

Steel supports, steel towers, and metal poles shall be designed and
constructed so as to meet the following requirements:

(a) Vertical and Transverse Strength. The completed structure
shall be so designed and of sufficient strength as to provide over-
load capacity factors specified in table 16 under the vertical and
transverse loading specified in Order 1252, A and B.

(b) Longitudinal Strength. Grade B. The completed structure
shall be so designed and of sufficient strength as to provide over-
load capacity factors specified in table 16 under the longitudinal
loading specified in Order 1252, C,

Grade C. No longitudinal strength requirements except at dead-
ends,

(c¢) Minimum Strength. Steel structures shall have strength
sufficient to withstand, with an overload, capacity factor of 11, a
transverse load on the structures without conductors, equal to six
times the specified wind pressure.

(d) Strength of Angles in a Line. At an angle in a line having
supporis of steel poles or towers, the strength of the support shall
be sufficient to withstand a combination of the transverse and longi-
tudinal leadings specified in Order 1252, B, 4. For Grade B the
transverse load shall be multiplied by 1.54, and for Grade C by
2.00 before ecombining with the load arising from change in direc-
tion of conductors, The allowable overload eapacity factor at dead-
ends given in table 16 shall be provided for the total load thus
computed.

TABLE 16

Minimum Overload Capacity Factors of Completed Structures
(Based on Yield Polnt of Bteel)

Overload Capacity Faetors
Grade B Grade C
VertiealSteength_____________________ 1.27 1.10
Transverse strength__________ T TTTTTT T 2.54 2.20
Longitudinal strength:
At Cross o X
BB o e e e L.10 0 requirement
Atdead-ends.______ __ T 77T TTTTTTTmeme- 1.656 etllﬁ)
I g 1 00 N
L o L 1. 0 requirement
Abteadands. e 1.65 ST

(e) Thickness of Steel. The thickness of metal in members of
steel poles or towers shall be not less than the following:
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TABLE 17
Thickness of Steel
Thicknesa of
s M?ig Members Tl[:ial;ll:lan
f Mem®b of Crogsarm o er
R i and Lega & Members
Inches Inches
Galvanized:
For localities where experience has shown deterioration
orgn!vanisedmnterﬂiismpid...---_-_-..._..... ;2 ﬁ
For other localities. ... _________"""""TTTT
Painted. .. ________ e 174 Ka

a. Palnted bracing members having L/R not exceeding 126 may be
3/16 inches In thlekness,
(f) Unsupported Length of Compression Members. The ratio of
L, the unsupported length of a compression member, to R, the least
radius of gyration of the member, shall not exceed the following:
(These figures do not apply to the complete structure.) '

TABLE 18
L/R for Comp fon Membera
Kind of Compreasion Member L/R
L TROIDENE. s s s s e e g 160
Otger membera having figured stresses__________ ... . 200
Secondary members without figured ptressas 250

(g) General Construction Features. Steel poles or towers, in-
cluding parts of footings above ground, shall be constructed so that
all parts are accessible for inspection, cleaning, and painting, and
so that pockets are not, formed in which water can collect.

Recommendation: Unless sample structures, or similar ones, have
been tested to assure the compliance of structures Iin any line with
these requirements, It is recommended that atructures be designed to
have a computed strength at least 10 percent greater than that re- :
quired by these rules.

(h) Protective Covering or Treatment. All iron or steel poles,;
towers, or supporting structures shall be protected by galvanizing,
painting, or other treatment which will effectively retard corrosion.

4. Wood Poles, Wood poles shall be of such material and dimen-
sions as to meet the following requirements, Where guys are used, see
Order 1261, C.

(a) Transverse Strength. Wood poles shall withstand the trans-
verse and vertical loads assumed in Orders 1262, A and B without
exceeding at the ground line for unguyed poles, or at the point of
guy attachment for guyed poles, the appropriate allowable per-
centages of their ultimate stress given in Table 20,

(b) Longitudinal and Dead-end Strength. The longitudinal and
dead-end strength of wood poles shall be such that they will with-
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stand the appropriate longitudinal loading specified in Order 1252,
C, without exceeding, at the ground line for unguyed poles or at
the point of guy attachment for guyed poles, the following per-
centages of the applicable ultimate fiber stress given in Table 19.

Percentages of Ultimate
Fiher Stress for Wood Poles
Grade B Grade C
Lea i:l;:dl::;;l;iled__.______..________..._____.-_____ (a)75 No requirement
At replacement____________ """ TTTTmT 100 No requirement
Dem‘i Enda
Wheninstalled.._____________________ (a)50 (a)75
At replacement. ... T°CTOTTTTOS 75 100

Note (a) Where supply lines alone are involved and built for a
fixed Dergud of tempora.pry service not exceeding 5 years, the prescribed
percentage of flber stress at installation may be increased, provided
the percentage of ultimate fiber stress required at replacement is not
exceeded during the life of the line,

Exceptlion 1: At a Grade B crossing, in a straight section of line,
wood poleg of approximately round cross-section, complying with the
tranaverse strength requirements of Order 1261, A, 4, (a), without
the use of transverse guys, shall be considered as having the re-
quired longitudinal strength. This exception does not modify the
requirements of this rule for dead-ends,

Exception 2: At a Grade B crossing of a supply line over a com-
munication line, where there is an angle in the supply line, wood
poles of approximately round cross-gsection shall be considered as
having the required longitudinal strength if all of the following
conditions obtain:

(1) The angle is not over 20 degrees,

(2) The corner pole is guyed in the plane of the resultant of the
conductor tensions on both sides of the corner pele; the tension in
this guy not to exceed 50 percent of its ultimate strength under
the loading of Order 1252, B, 4.

(3) The corner pole hag sufficient strength to withstand, without
guys, the transverse loading of Order 1262, B, 1 which would exist
if there were no angle at that pole, without exceeding 25 percent
of its ultimate stress when Installed, or 3714 percent at replacement.

(c) Ultimate Fiber Stress. Different kinds of wood poles are
considered as having the ultimate fiber stresses given in Table 19,

TABLE 19
Ultimate Fiber Stresses of Wood Poles

Kind of Wood Ultimate Fiber
Streas
Lb./ 8q. In.

Crengoted southern pine.____________ igaan 7, 400
Douglas fir_____________ "~ 7, 400
Lodgepole pine______ s 2, 6, 600
Chestnut_______.___ 6, 000
Western red cedar___ 5, 60O
Ypress. o .._..______ 5, 000
Northern white cedar_ _ % s 3, 600
L L0 UL B s ¢ e s 6 a0 3, 600
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When values for ultimate stresses of cypress and redwood have
been approved as standard by the American Standards Association,
such values shall be used in place of those given above,

(d) Allowable Percentages of Ultimate Stress. The allowable
percentages of ultimate stress of treated and untreated poles to
withstand vertical and transverse loads are given in Table 20,
except as modified in the following paragraph,

At crossings where Grade B construction is required, if the sup-
ply line is not maintained throughout (or between and including
the nearest guyed points on each side of the crossing) so that the
poles will not be stressed at any time in excess of 50 percent of
their ultimate stress under the transverse loading assumed in Order
1252, B, the crossing poles, if unguyed, shall be of such strength
that they will withstand the transverse loading assumptions of
Order 1252, B, 1 without exceeding 16% percent of their ultimate
stress at installation or 25 percent at replacement, If the erossing
poles are side guyed, such guys shall meet the requirements of
Order 1261, C, 5.

TABLE 20

Allowable Percentages of Ultimate Stress for Trented or Untreated Wood
14

Poles Under Vertical und Transverse Loadin

When " At Re-
Installed placement
GradaB___.‘___‘___.___.._______A._....______._.. 25.0 7.6
Grade C . ? 4
At crossings_________ T e e e e S S -, 7.5 76.0
Elsewhere. . _____ "7 TTC R e 50.0 75.0

(e) Freedom from Defects, Wood poles shall be of suitable and
selected timber free from observable defeets that would decrease
their strength or durability,

(f) Minimum Pole Sizes, Wood poles shall have a nominal top
circumference of not less than 15 inches,

(z) Spliced and Stub-reinforced Poles, Spliced poles shall not
be used at crossings, conflicts, or joint-use sections requiring Grades
B or C construction,

The use of stub reinforcements that develop the required strength
of the pole is permitted, provided the pole above the ground is in
good condition and is of sufficient size to develop itg required
strength.

5. Transverse Strength Requirements for Struetures Where Side

Guying Is Required, but Can Only Be Installed at a Distance.
Grade B. In the case of struetures where, because of very heavy or
numerous conductors or relatively long spans, the transverse-strength
requirements of this section cannot be met except by the use of side
BUys or special structures, and it is physiecally impracticable to
employ side guys, the transverse-strength requirements may be met
by side-guying the line at each side of and as near as practicable to,
the crossing or other transversely weal structure, and with a dis-

tance between such side-guyed struetures of not over 800 feet pro-
vided that:
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(a) The side-guyed structures for each such section of 800 feet
or less shall be constructed to withstand the calculated transverse
load due to wind on the supports and ice-covered conductors, on the
entire section between the side-guyed structures.

(b) The line between such gide-guyed structures shall be sub-
stantially in a straight line and the average length of span between
the side-guyed structures shall not be in excess of 150 feet.

(¢) The entire section between the transversely strong structures
ghall comply with the highest grade of construction concerned in
the given section, except ag to the transverse strength of the inter-
mediate poles or towers.

Grade C. The above provision is not applicable to grade C.

6. Longitudinal-strength Requirements for Sections of Higher
Grade in Lines of a Lower Grade of Construction.

(a) Methods of Providing Longitudinal Strength. Grade B, The
longitudinal-sirength requirements for sections of line of higher
grade in lines of a lower grade (see for assumed longitudinal load-
ing Order 1262, C, 1) are usually met by placing supporting strue-
tures of the required longitudinal strength at either end of the
higher-grade section of the line.

Where this is impracticable, the supporting structures of the re-
quired longitudinal strength may be located one or more span
lengths away from the section of higher grade, within 500 feet on
either side and with not more than 800 feet between the longi-
tudinally strong structures, provided such structures, and the line
between them meet the requirements, as to transverse strength
and stringing of conductors, of the highest grade occurring in the
gection, and provided that the line between the longitudinally
strong structures is approximately straight or suitably guyed.

The requirements may also be met by distributing the head guys
over two or move structures on either side of the crossing, such
structures and the line between them complying with the require-
ments for the crossing as to transverse strength and as to con-
ductors and their fastenings.

Where it is impracticable to provide the longitudinal strength,
the longitudinal loads shall be reduced by increasing the conductor
sags. This may require greater conductor separations. (See Order
1235, A, 2, (a)).

Grade C. The above provision is not applicable to grade C.

(b) Flexible Supports. Grade B. When supports of the section
of higher grade are capable of considerable deflection in the direc-
tion of the line, a5 with wooed or concrete poles, or some types of
metal poles and towers, it may be necessary to increase the normal
clearances speeified in section 123, or to provide head guys or spe-
cial reinforeement to prevent such deflection.

So-called flexible steel towers or iframes, if used at such loca-
tions, shall be adequately reinforced to meet the requirements of
Order 1261, A, 3, (b).
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Wher} the situation is one involving an isolated crossing of higher
grade in a line of lower-grade construction, then the structure
ghall, when practicable, be head-guyed or otherwise reinforced to
prevent reduction in the clearances required in section 123
Grade C. The above provision is not applicable to grade C:

7. Strength at Angles in a Line. At an angle in the line, the

strength of a pole at the ground line, if not

A : guyed, or at the point
0¥ guy attachment if guyed, shall be sufficient to tithstand a I:m]m-
bination of the transverse and longitudinal loadings specified in

0

rder 1252, B, 4. For Grade B the transverse load shall be multiplied

by 2.0 and for Grade C by 1.5, before combini i

- Gra _ .5, ining with the load arisi
fro’m change in direction of conductors. The allowable percentage“:g
ultimate stress at dead-ends given in rule 1261, A, 4, (b) shall not be
exceeded for the total load thus computed. '

B. Foundations. 1. Use of Foundations. (a) Wood and Reinforced-

concrete Poles. No special foundati e
rediiived: D undation construction is generally

(b) Steel Poles or Towers, Steel
. A i poles or towers set in earth
shall be suitably protected against injuri r0si ;
e Jurious corrosion at and below
2. Strength of Foundations. (a) Steel §

. 5. upports, The foundati
and footings shall be so designed and constructed as to withstl::s
the strel_sses due to the loads assumed in Order 1252, Steel parts
shal! W1t.hstand these loads with the overload capacity factor
specified in Table 186, ) v

Since in many localities the soil and eli i iti
climatic conditions a
as to alter the strength of foundations considerably from ::?mseuig
tln.w, the}‘e should _usually be provided a considerable margin of
?:;tt;ln%*th dmt}foulndatmns above that which (by caleulation) will just
stand the loads i : iti
gy under the assumption of average conditions of
(b) Wood and Concrete Poles. Foundations and settings for un-

guyed poles shall be such as to with
Orders 1252, A, B, and G. ithstand the loads assumed in

Minimum Depih of Setting Poleu

thiof Bil Setting in i
Leng o * Firm Soil Softing n
Feet
B0 F;EE Feet
<ol
'HIfa g:gm
4.5(u) 3.0(n)
gg 3.’5?1
& 4.0(a
e 4.b6(a
=4 4.5(a
o] 4.5(a
7.0 5.0
7.0 5.0
7.5 5.5
8.0 5.5
B.5 6.0

to

(a) Bectlon 180.18
.18 of the Wisconsin 8 g
& depth of 5 feet at railroad r:;1-mta?:s['ttrtigtg:Gl ToRies pidten 1o e Y
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C. Guys. 1. General. The general requirements for guys are cov-
ered under “Miscellaneous requirements for overhead construction”
(see sec. 128).

2. For Poles in Insecure Earth. Where crossing poles are set in
insecure earth the transverse strength requirements should, where
practicable, be met by the use of side guys or braces.

3. On Steel Structures. The use of guys to obtain compliance
with these requirements is regarded as generally undesirable. When
guys are necessarily used, the steel supports or towers, unless capable
of considerable deflection, shall be regarded as taking all of the load
up to their allowable working load, and the guys shall have sufficient
strength to take the remainder of the assumed maximum load., (See
Order 1261, A, 6, (b) for flexible supports).

4, On Wood or Concrete Poles. When guys are used to meet the
strength requirements for wood or conerete poles, they shall be con-
sidered as taking the entire load in the direction in which they act,

the poles acting as struts only.

Frequently the use of shorter spans or larger poles will permit

the omission of guys at erossings.

5. Strength of Guys. (a) Guys when required, shall be of such
material and dimensions ag will withstand the transverse loads
assumed in Order 1252, B, and the longitudinal load assumed in
Order 1252, C, without exceeding the following percentages of their

ultimate strength:

Percentages of Ultimate Strength
Grade B Grade C

For tranaverse strength (when installed) . ... __ 37.50 £0.00

For longitudinal strength (at all times) .
No requirement

Ingenernl o e e 100
Atdendmende .. . —mrecnsmimmesenm s (a)66.70 (a)B7.50

(a) If deflection of supporting structures is taken into account in the
computations, 66% percent shall be reduced to 60 percent and 871 per-
cent shall be reduced to 75 percent,

(b) At an angle in the line, the strength of a transverse guy or
guys shall be sufficient to withstand Li.e combination of transverse
and longitudinal loadings specified in Order 1252, B, 4, The trans-
verse load shall be multiplied by 1.78 for both grades B and C
before combining with the load arising from the change in direction
of conductors. The allowable percentage of ultimate strength at
dead-ends given in (a) above shall not be exceeded for the total

load thus computed.

D. Crossarms. 1. Vertical Strength. Crossarms shall, when in-
stalled, withstand the vertical loads specified in Order 1252, A, with-
out the stress under these loads exceeding 50 percent of the assumed
ultimate stress of the material.

BException. For built-up steel crossarms on steel structures, see
Table 16 for minimum overload eapacity factors.
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2. Bracing. Crossarms shall be secu
rely supported by bracing. if
}r;ecessa:ry, so as to sl:lpport safely all other loads to whiZh they i:ay
e. subjected in use, including linemen working on them. Any cross-
arm or buck arm except the top one shall be capable of supporting a

vertical load of 225 pounds at either ity i iti
WRIGHE 6 the. conducka extremity in addition to the

3. Longitudinal Strength. (a) Gener
. al. Crossarms shall with-
f:;;ﬁd a:;_y }1tnb?lan§ed longitudinal loads to which they are exp‘:;zl:l
a it of unbalanced tension where condueto "
mally balanced, of 700 pounds at the outer pin. i
i (b) ;Ul!‘ Dead-ends and at Ends of Hig’her-grade.-Construction in
cj::-,i (:;tre 2:;1‘ tGrad'ii-l Grade B. Wood erossarms shall be of suffi-
0 withstand at all times, without exceedi i
r edi
ultimate stresses, an unbalanced pull aq’ual to the tensioigirih:.llli
f;upported conductors under assumed maximum loading as given
Im agrder 1?51. Steel arms shall withstand this load with the over-
oad capacity factor for longitudinal loads given in Table 16
?jade C. The above provisions do not apply to grade C '
¢) At Ends of Transversely Weak Sectio :
ns. Grade B. Th -
arms com.wcted to the structure at each end of the transi::::f
::a:{g sec.t;ﬁn; sudch as described in Order 1261, A, 5, shall be suc]l:
Withstand at all times without exceedi : ;:h i i
stresses, under the conditions of loadi ibetl 0 0. g
d ing preseribed in Order 12
an unbalanced load equivalent to the i g akins,
combined pull in the dj i
of the transversely weak section of e
all the conductors su
Grade C. The above provision does not apply to grade CPPOI"tEd-
(d) Methods of Meeting Orders 126 .
_ 1, D, 3, (b) and ]
Where conduc.tor tensions are limited to a maxim)um of (2‘: i)b(();ra;de dB
E::ipc;ndduc_t:;-, double wood erossarms fitted with sp’acingp Il::lt:
ed with spacing nuts and washers. ni i
3 : s Plpe spacers, o i
cunstrutftlon, or with spacing bloeks or ;JIates, \zill be c;n:il:;;l'ag
as meeting the strength requirements in (b) and (e) precedin ©
Grade C. The above provisions do not apply to grade C -

4. Dimensions of Crossarms of Selected Yellow Pine or Fir. The

cross-sectional dimensions of select i
shall not be less than values of Ta\.blt:cI 213.’3110‘” P R saeienn

TABLE 21
Crossarm Cross Sectlons
Grade C
Number of P
of Pina Grade B Supply Communication
Inches Inch

o, 2%1;1; %s% Inches

34 by 4y LI S (sl i

el e 234 by 93¢
___________________ 3" by 4%

Note: 8
Ccrossings, 180.18 of the Statutes requires double crossarms at rallroag
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5. Where pin-type construction is used, two points of support
shall be provided for each conductor by means of dt?ublc crossarms,
double brackets or other adequate means at each crossing structure, at
dead ends, and at angles where the unbalanced pull under the- con-
ductor loading specified in Order 1251 is such that the ultimate
strength of single pin, insulator, crossarm, or bracket’ would be
exceeded. :

Exception; Where communication cables or conductors cross below
supply condiictors and are attached to the same pole, the above doea not
apply unless another condition which requires double pins and fasten-
ings for the supply conductors is involved.

Grade C. The above provision applies to Grade C where .supply
conductors of more than 5,000 volts cross over minor communication
lines at locations such that the supply pole is more than 6 feet frgm
the nearest communication conductor, unless other means of pm\r}d‘-
ing equivalent safety and strength are agreed to by the parties
involved. )

6. Location. In general, crossarms should be maintained at right
angles to the axis of the pole and to the direction of the attached
conductors, At crossings, crossarms should be attached to that face
of the structure away from the crossing, unless special bracing or
double crossarms are used.

E., Pins and Conductor Fastenings. 1. Longitudinal Strength,

(a) General. Pins and ties or other conductor fastenings shall
have sufficient strength to withstand an unbalanced tension in the
conduetor, up to a limit of 700 pounds per pin or fastening.

(b) At Dead-ends and at Ends of Higher-grade Construction in
Line of Lower Grade. Grade B. Pins and ties or bther conductor
fastenings conmnected to the structure at each end of the higher-
grade section shall be of sufficient strength to withstand at all
times without exceeding their ultimate strength, an unbalanced
pull due to the conductor loading specified in Order 1251,

Grade C. The above provisions do not apply to grade C.

(¢) At Ends of Transversely Weak Sections. Grade B. Pins and
ties or other conductor fastenings connected to the structure at
each end of the transversely weak section as deseribed in Order
1261, A, 5, shall be such as to withstand at all times without ex-
ceeding their ultimate strength under the conductor loading pre-
seribed in Order 1251, the unbalanced pull in the direction of the
transversely weak section of the conductor supported.

Grade C, The above provisions do not apply to grade C.

(d) Method of Meeting Orders 1261, E, 1, (b), and (¢). Grade B.
Where conductor tensions are limited to 2,000 pounds and such
conductors are supported on pin insulators, double pins, and ties
or equivalent fastenings will be considered to meet the require-
ments (b) and (¢) preceding.

Grade C. The above provision does not apply to grade C.
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2. Sharp Edges on Fastenings. Tie wires, fastenings or sup-
ports shall have no sharp edges or burrs at contacts with the
conductors, .

3. Height of Pin. The height of the pin and the conductor fast-
enings and the material and cross section of the pin should be chosen
so as to afford the required strength.

Note: The method of attaching conductors by suitable ties to single
pin-type Insulators mounted on 134 by 9 inch wood pins of locust or
equivalent wood will usually provide strength up toe 1,000 pounds con-
ductor tension with the conductor 8,6 inches above the crossarm. Steel

pins may afford greater strength, both for the pins and for the cross-
arms,

4. Double Conductor Fastenings. Grade B. Where pin-type con-
struction is used, two points of support shall be provided for each
conductor by means of double ping and conductor fastenings for each
erossing structure, at dead ends, and at angles where the unbalanced
pull under the conductor loading specified in Order 1251 is such that
the ultimate strength of a single pin or insulator would be exceeded.

HException: Where communication cables or conductors cross below
supply conductors and are attached to the same pole, the above does
not apply unless another condition which requires double pins and
fastenings for the supply conductors is Involved,

Grade C. The above provision applies to grade C where supply
conductors of more than 5,000 volts cross over minor communication
lines at locations such that the supply pole is more than 6 feet from
the nearest communication conductor, unless other means of provid-
ing equivalent safety and strength are agreed to by the parties
involved,

F. Open Supply Conductors. 1. Material. Conductors shall be of
material or combinations of materials which will not corrode exces-
sively under the prevailing conditions.

Recommendation: It is recommended that hard-drawn or medlum-
hard-drawn copper wire (conforming to the specifications of the Amerl-

can Society for Testing Materlals) be used instead of soft In new
conatruction, especially for sizes smaller than No. 2.

2. Minimum Sizes of Supply Conductors. Supply eonductors, both
bare and covered, shall have an ultimate strength and an overall
diameter of metallic conductor not less than that of medium-hard-
drawn copper of the gage size A.W.G. shown in Table 22, except that
conductors made entirely of bare or galvanized iron or steel shall

have an overall diameter not less than Stl. W.G. of the gage sizes
shown.

Exception 1: At railroad crossings, for stranded conduectors, other
than those In which a central core wire is entirely covered by the out-
slde wires, any individual wire of such a gtranded conductor containing
ateel shall be not less than 0.100 inch in diameter if copper-covered
and not less than 0.115 Inch In diameter if otherwise protected or if bare.

Bxeeption 2: Supply service leads of 0 to 760 volts may have the sizes
Bet forth in Order 1263, B

Exception 3: Where the short-span method of construction is em-
Ployed In sccordance with Order 1261, K, the conductor sizes and sags
herein specified are not required,
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TABLE 22
Minimum Overall Conductor Sizes

Grade of Construetion Gage Size (a)

w
h
H
i
i
'
i
1
1
'
v
'
'
'
P
P
'
'
P
¥
'
i
'
|
'
1
I
'
|
'
1
'
'
1
‘
i
1
|
1
1
|
1
'
]
'
'
'
'
1
[--7-1

the nominal
0. 6 and No. 8 medium-hard-drawn copper wire L
geRoEs % 8100 S T T, 8 i e B B

are 1,010 an 9 Do ' ¥ ;
{?15 111%?1?111&1 diameters are 0.192 inch for No, 6 and 0.162 inch for No. 8

3. Lightning Protection Wires. The requirements as to s_ize, mate-
rial, and stringing of wires used as lightning protection wires when
placed above and paralleling supply conductors shall be the same as
that required for supply conductors.

4. Sags and Tensions. Conductor sags shall be such that, under
the assumed loading of Order 1251 the tension of the conductor sh_all
be not more than 60 percent of its ultimate strength. Also thg tension
at 60°F., without external load, shall not exceed the following per-
centages of the conductor ultimate strength:

Initial unloaded tension __._._____ _____________ 35 perce‘n:
Final unloaded tension — 25 percen

Exception: In the case of conductors having a cross-sectlcjn orha
generally triangular shape, such as cables composed of three wires, t _e
final unloaded tension at 60°F, shall not exceed 30 percent of the ulti-
mate strength of the conductor.

Note: The above llmitations are based on the use of recognized meth-
ods for avoiding fatigue failures by minimizing chafing ‘und stre?s
concentration. If such practices are not followed, lower tensions should
be employed.

5. Splices and Taps. Grade B. Splices shall as _fa.r as practicable
be avoided in the crossing and adjacent spans. If it is impracticable
to avoid such splices, they shall be of such a type and so ma_de as to
have a strength substantially equal to that of the con_ductor in whlc.h
they are placed. Taps shall be avoided in the erossing span .wher..ei
practicable, but if required shall be of a type which will not impaix
the strength of the conductors to which they are attached.

Grade C. The above does not apply to grade C.

6. Trolley Contact Conductors. In order to pruvifle for wear, no
trolley contact conductor shall be installed of less size than No. 0,
if of copper, of No. 4, if of silicon bronze,

G. Supply Cables, 1. Specially Installed Supply Cable?,. Cables
having effectively grounded continuous metal sheath or armor, where
located on jointly used poles, or where located on other poles a.‘rld
having a grade of construction less than that I‘equu'l?d for open wire
supply lines of the same voltage, shall meet the requirements of (a),
(b), (¢), and (d) below.
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(a) Messengers. Messengers shall be stranded and of corrosion-
resistant material, and shall not be stressed beyond .60 percent of
their ultimate strength under the loadings specified in Order 1251.

(b) Grounding of Cable Sheath and Messenger. Each section of
cable between splices shall be suitably and effectively bonded to the
messenger wire at not less than two places. The messenger wire
shall be grounded at the ends of the line and at intermediate points
not exceeding 800 feet apart. (See section 103 for method)

() Cable Splices. Splices in the cable shall be made so that their
insulation is not materially weaker than the remainder of the cable,
The sheath or armor at the splice shall be made electrically
continuous.

(d) Cable Insulation. The conductors of the cable shall be insu-
lated so as to withstand a factory potential test of at least twice
the operating voltage at operating frequency applied continuously
for five minutes between conductors and between any conductor and
the sheath or armor,

2. Other Supply Cables. The following requirements apply to all
supply cables not included in 1 ahove.

(a) Messenger. The messenger shall be of corrosion-resistant -

material, and shall not be stressed beyond 60 percent of its ulti-
mate strength under the loadings specified in Order 1251.

(b) Cable. There are no strength requirements for cables sup-
ported by messengers.

H. Open-wire Communication Conductors, Open-wire communica-
tion conductors in grade B or C construction shall have the sizes and
sags given in Order 1261, F, 2, and 4 for supply conductors of the
same grade,

Exception: Where open-wire communication conduectors in spans of
150 feet or less are above supply circuits of 5,000 volts or less, grade C
slzes and sags may be replaced by grade D sizes and sags, except that
where Lhe supply conductors are trolley-contact conductors of 0 to 750
volts, No. 12 hard-drawn copper wire may be used for spans 0 to 100
feet, and No. 10 steel or No, 12 high strength steel wire may be used
for spans of 125 to 150 feet. .

I. Communication Cables. 1. Metal-sheathed Communication Cables,
There are no strength requirements for such cables supported by
messengers.

2. Messenger. The messenger shall be of corrosion-resistant mate-
rvial, and shall not be ‘stressed beyond 60 percent of its ultimate
strength under the loadings specified in Qrder 1251,

J. Paired Communication Conductors. 1. Paired Conductors Sup-
ported on Messenger,

’ (2) Use of Messenger. A messenger of corrosion-resistant mate-

rial may be used for supporting paired conductors in any location,

* but is only vequired for paired conductors crossing over trolley-
contact conduetors of more than 750 volts.
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(b) Sag of Messenger. Messenger used for supporting paired
conductors required to meet Grade B construetion because of eross-
ing over trolley-contact conductors shall meet the sag requirements
for Grade D messengers.

(e) Size and sag of Conduetors. There are no requirements for
paired conductors when supported on messenger,

2. Paired Conductors not Supported on Messenger,

(2) Above Supply Lines. Grade B, Sizes and sags shall be not
less than those required by Order 1261, F, 2 and 4 for supply
conductors of similar grade.,

Grade C. Sizes and sags shall be not less than the following

Spans 0 to 100 Feet. No sag requirements. Each conductor shall
be of corrosion-resistant material, and shall have an ultimate
strength of not less than 170 pounds.

Spans 100 to 150 Feet. Sizes and sags shall be not less than
required for Grade D communication conductors.

Spans Exceeding 150 Feet. Sizes and sags shall be not less than
required for Grade C supply conductors (See Order 1261, F, 4).

(b) Above Trolley-contact Conductors. )

Grade B. Sizes and sags shall be not less than the following:

Spans 0 to 100 Feet. No size requirements. Sags shall be not less
than for No. 8 A.W.G. hard-drawn copper. (See Order 1261, F, 4)

Spans Exceeding 100 Feet. Each conductor ghall be of corrosion-
resistant material, and shall have an ultimate strength of not less
than 170 pounds. Sags shall be not less than for No. 8 A.W.G. hard-
drawn ‘copper. (See Order 1261, F, 4).

‘Grade C. Sizes and sags shall be as follows:

Spans 0 to 100 Feet. No requirements,

Spans Exceeding 1001 Feet. No sag requirements. Each con-
ductor shall be of corrosion-resistant material, and shall have an
. ultimate strength of not less than 170 pounds. ' :

K. Short-span Crossing Construction. Where supply lines cross
over railways or communication lines by the short-span method, the
requirements for grade B or C conductor sags and sizes are waived,
in 8o far as such grades are required by the crossing, provided that
an effectively grounded guard arm is installed at each cross-over sup-
port in such a manner as to prevent conductors which break in either
adjoining span from swinging back into the conductors crossed over,

or in the case of a railroad crossing into the space between the

crossing supports.

Note: The short-span method of crossing requires the cross-over span
to be of such height that a conductor breaking in that span-can not
come within 15 feet of the ground or rails at a rallroad crogsing or
make contact with any wires crossed over at a wire crossing,

This character of construction Is facilitated where the cross-over
supports can be placed quite near together and in the case of wire

crossings where the span crossed over is at a minlmum elevation above

ground, .
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L. Cradles at Supply Line Crossings, Cradles should not be used.

Note: It iz less expensive and better to buiid the suppl'y line atrong
enough to withstand extreme condltions than to build a cradle of

suffielent strength to eatch and hold the supply line if it falls,

M Protective Covering or Treatment for Metal Work, All hard-
ware, .lncluding bolts, washers, guys, anchor rods and similar parts of
material subject to injurious corrosion under the Prevailing condi-
tions, shall be protected by galvanizing, painting, or other treatment

which will effectively retard corrosio

'Order 1262, Grade D Construction.

A. Po_lss. 1: Strength of Unguyed Poles, Unguyed poles, except
as provided in Order 1262, A, 8 shall withstand the vertical and

t I A and B, and the longi-
tudinal loads specified: in Order 1252, C: 4, without exceeding gnle

transverse loads specified in Order 1252

following percentages of their ultimate stress.

Percentagea
of Ultimate
Streas
For tranaverse loads:
When ins
At replacemen 890
For longitudinal e
eninstalled..________ . .
At mplacament-__-.___.-_-__”_-._-: __________________________ lggg

2. Strength of Guyed Poles, Where poles are guyed, the poles

Isha.ll be considered as acting as struts, resisting the vertical eom- .
ponent of the tension in the guy calculated as in Order 1262, C com-

bined with the vertical load.

3. Strength Requirements for Poles Where Guyin i
but Can Only be Installed at a Distance, Where on aanEnzsof;ﬁ;g‘::i
cond.:tlons it is impracticable to guy or brace the crossing poles as
8pecified in _Order 1262, C, the requirements there given may be met
by he_ad-guymg and side-guying the line as near as practicable to the
crossing, but at a distance not exceeding 500 feet from the nearest

crossing pole, provided that the line ig approximately straight and

at a stranded steel wire or other standard strand of strength

equivalent to that of the head guy is run betwee
1 n the two guyed
Poles, being attached fo the guyed poles at the point at whici {he

head guys are attached, this wire being securely attached to every

pole between the guyed poles,

b A, lf‘ole Locations at Crossings, Where communication lines crogs
er railroads, the poles shall be located ag follows: (See Section

180.18 Statutes)

(a) The poles supporting the crossi
ng span and the adjacent
:gans should be _lacatud in a straight line, if practicable. Where
€ poles supporting the crossing span and the adjacent spans are
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not in line, additional guying shall be placed to take care of the
unbalanced load.

(b) The crossing span shall, where practicable, not exceed 100
feet.

5. Freedom from Defects. Wood poles shall be of suitable and
selected timber free from observable defects that would decrease their
strength or durability.

6. Minimum Pole Sizes. Wood poles shall have a nominal lop
circumference of not less than 15 inches.

7. Spliced and Stub-reinforced Poles. Spliced poles shall not be
used at Grade D crossings.

The use of stub reinforcements that develop the required strength
of the pole is permitted, provided the pole above the ground is in
good condition and is of sufficient size to develop its required strength.

8. Poles Located at Crossings Over Spur Tracks. Where a com-
munication line paralleling a railroad track on the right of way of
the railroad crosses a spur or stub track without any change in the
general direction of line, the transverse strength requirements for
Grade D construction may be met without the use of side guys, pro-
‘viding the pole is not stressed beyond one-third its ultimate stress.
No requirements for longitudinal strength are made if the conductor
tensions are balanced. Where conductor tensions are not balanced,
due to a small angle in the line at one or both poles, or to dead-ending
any of the wires, either guys or braces shall be installed capable of
withstanding such unbalanced tensions.

B. Pole Settings. Foundations and settings for unguyed poles shall
be such as to withstand the loads assumed in Order 1252, A, B, and C.
(See Section 180.18 of the Wisconsin Statutes and Order 1261, B, 2,
(b))

C. Guys. 1. General. The general requirements for guys are cov-
ered under “Miscellaneous requirements for overhead constructior_l”
(Sec. 128). '

2. Where Used. Side guys or braces shall be used on poles sup-
porting the crossing span to withstand the lnagis put upon them in
accordance with the conditions specified in Order 1252, B.

Head guys shall be installed in accordance with Table 23.

Txception 1: Side guys are not required where the croésing poles
have the transverse strength specified in Order 1262, A, 1, without the
reduction for conductor shielding specified in Order 1252, B, 1 and 2.

Exception 2: Head guys are not required where the crossing poles
have the longitudinal strength specified in Order 1262, A or where they
carry a cable supported on 6,000 pound or stronger mesgenger,

Exception 3: Where a line crossing a railroad changes direction more
than 10 degrees at either crossing support, the side guy within the
angle may be omitted and the head guy, if required, shall be placed In
the direction of the adjacent span unless the angle of Lurn ia greater
than 60 degrees.

Exception 4: Guying may be omitted where communication lines eross
over spur or stub tracks as provided in Order 1262, A, 8.

Exception 5: This rule does not apply to crossing poles under the
apecial conditiong set forth in Ovder 1262, A, 3j,
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TABLE 23
Strength (in Pounda) of Hend Guys Heguired
(Combinations of standard-size Buys may be used)

Moniber of Wik Ratio of Guy Lead to Height Not Less Than
. 14 1 E7 4 b
4, 000 4, 000 4, 000 4, 000
4, 000 4, 000 4, 000 4, 000 EZ 500
6, 000 6, 000 6, 000 10, 000 10, 000
10, 000 10, 000 12, 000 16, 000 16, 000
16, 000 16, 000 20, 000 20, 000 26, 000
20, 000 20, 000 26, 000 26, 000 32, 000
20, 000 20, 000 80, 000 32, 000 4% 000
26, 000 30, 000 86, 000 36, 000 48, 000
30, 00O 30, 000 40, 000 48, 000 60, 000
36, 000 40, 000 48, 000 60, 000 70, 000

Note to Table 23. This table is based on i ki

3 ultimate or break
fa[.blgpuzsdeuual to seven-sixths of the nominal strengths sﬁgg\r:tﬁn%ﬁ%
e Wé a wire lcl)acl of 60 percent No. 8 B.W.G. iron and 5 percent No.
«WW.lz. copper with an average pull of 408.75 pounda per wire, No guy

will be r
e guy.equired for a cable, since the suspension strands Berves as a

_3. Guys ' Used for Transverse Strength, Side guys used in
.stralght_sectfons of line ghall be considered as taking the entire load
in Fhe dllrectmn in which they act, without exceeding 37.5 percent of
their ultimate strength,

4. Guys Used for Longitudinal Strength.
(a) Directi‘on of Head Guys. Where head guys are required,
they shall be installed in the direction away from the crossing.

(b) Size.and Number of Head Guys. Guys, if required for vari-
ous open-wire loads, shall be in accordance with table 23.

5. Maintenance. Guys and anchors shall be maintained so that
the guys carry the load,
) D. Crossarms, 1, Material. Wood crossarms supporting the cross-
mg span shall be of yellow pine, fir, or other suitable timber,

2. Minimum _Size. (a) Wood Crossarms. Wood crossarms shall
have a cross-section not less than the following:

Maximum Number of Wires to be Carried Nominal Length Nominal Crogs-
e Todios section (Inches)
2 ...
. - 1 415 2% by 35
- 3 43 258 by 350
- s | 4| M
i 10 0 i
....... 10 0 93 by 44

(a) Where cr u )
iher croasu.rm':g ?333“1’;2 ﬁ;id?ul ed for 14 inch atesl pins, J-inch by 4%-

(b) Maximum number allowed.
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(b) Steel or Iron Crossarms. Galvanized or painted iron or steel
crossarms of strength equal to wood erossarmg may be used.

3. Double Crossarms. Crossarms and insulators shall be double
on the crossing poles. The crossarms shall be held together with
properly fitted spacing blocks or bolts placed immediately adjoining
the outside ping. Spacing blocks or spacing bolts are not required for
two-pin erossarms,

BE. Brackets and Racks. Wood brackets may be used only if used in
duplicate or otherwise designed so as to afford two points of support

to withstarid the full dead-end pull of the wires supported.

F. Pins, 1. Material, Insulator pins shall be of steel, wrought
iron, malleable cast iron, or locust or equivalent wood.

2. Strength, Insulator pins shall have sufficient strength to with-

stand the loads to which they may be subjected,

3. Size, (a) Wood Pins, Weod pins. shall be sound and straight-
grained with a diameter of shank not less than 1% inches.

(b) Metal Pins. Steel or iron pins shall have diameter of shank

not less than one-half inch.

G. Insulaiors. Each insulator shall be of such pattern, design and
material that when mounted it will withstand without injury and
without. being pulled off the pin, the ultimate strength of the con-
ductor attached to the insulator,

H. Attachment of Conductor to Insulator. The conduetors shall be
securely tied to each supporting insulator, '

I. Conductors. 1. Material. Conduetors shall be of material or com-
binations of materials which will not corrode excessively under the
prevailing conditions,

2. Size. Conductors of the crossing span, if of hard-drawn copper
or galvanized steel, shall have sizes not less than specified in (a) and
(b) below. Conductors of material other than the above shall be of
Such gize and so strung as to have a mechanieal strength mot less
than that of the sizes of copper conductors given in (2) and (b) below.

(a) Spans not Exceeding 150 Feet, The sizes in Table 24

apply. ABLE 24
T 1

Grade D Minlmum Wire Sizes
(A. W. @. for Copper; Stl. W. @. for Steel)

Spana of 125 | Spans of 125 Feet
Conduetor Eeet or Less to 150 Feet
Corl;fer, harddrawn..____ 10 9
Steel, galvanized: ]
InGemeral o i 10 8

(b) Spans Exceeding 150 Feet, If 8pans in excess of 150 feet
are necessary, the size of conductors specified above or the sags of
the conductors shall he correspondingly increased,
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3. Pa_ired Conductors Without Messengers, Paired wireg without
a supporting messenger shall be eliminated ag far 28 practicabls and

© Where used shalj meet the following requirements:

(a) M'aterial and Strength, Each conductor shall be of material
or combBinations of materials which will not corrode excessively
under the prevailing conditiong and shall have gp ultimate stréngth
of not less than 170 pounds. '

(b) ‘Lirniti:ng Span Lengths, Paired wireg shall in no cage be
used without a supporting messenger in spans longer than 100 feet.

4. Sags, Table 26 specifies the recommended * wi
st F en sags for wireg shown

TABLE 25 .
Stringing Sags '
Lentgth
& 100°F, 80°F, 60°F, 40°F, 20°), 0°F.
Feet In, In, In, In In In
_ ;.'50 g.? a4 34 2.7 23 8
g H B |8 BT
85 8.4 6.6 5.1 4.0 32 37
a0 9.4 73 5.7 45 33 30
s | o8 | H |8 |8 B
11;{? ‘140 11,0 8.5 87 | g'f 43';
| om | B8 | m | oB o[ &8
140 226 177 13,7 108 0 73
150 26.0 203 15.8 e 1 |- 84

P 5 Sph’cgs and Taps.. Splices ghall ag far as practicable be avoided
in the Crossing and adjacent spans. If it ig impracticable to avoid
Such splices, they shal] be of such a type ang 50 made as to have &

strength substautia]ly equal to .that i i
Py q at of the conductoy in which they

FJ. Messengers, 1 Minimum Sige. (a) Spang not Exceeding 150
“eet. Table 26 gives the minimum sizes of galvanized steel-strand
Messenger to be used for fupporting different sizes of cables:

TABLER 26
Minimnm Sizes Of Meusengep
_____________-_____‘_____-___-__________________ ;
‘ Mesuengey
Size of Cable in Weight per Foot ‘N?:I’iﬂ!dgenk-

ounds
ﬁw thon 2.25dn0unr!u_ e
E.'_B_I:nﬁpuun i R 0: 000

‘Keeding 5 and Joys tian B.5 16,000
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(b) Spans Exceeding 150 Feet. For spans exceeding 150 feet or
for heavier cables a proportionately larger messenger or other pro-
portionately stronger means of support shall be used.

2. Sags and Tensions. Multiple-wire cables and their messengers
shall be so suspended that when they are subjected to the loading pre-
seribed in Order 1251, the tension in the messenger will not exceed
60 percent of its ultimate strength.

Order 1263. Grade N. Construction.

A. Poles and Towers. Poles used for lines for which neither grade
B, C, or D is required shall be of such initial size and so guyed or
braced, where necessary, as to withstand safely the loads to which
they may be subjected including linemen working on them.

B. Guys. The general requirements for guys are covered under
“Miscellaneous Requirements” (sec. 128).

C. Crossarm Strength, Crossarms shall be securely supported, by
bracing if necessary so as to support safely loads to which they may
be subjected in use, including linemen working on them. Any oross-
arm, or buckarm, except the top one, shall be capable of supporting a
vertical load of 225 pounds at either extremity in addition to the
weight of the conductors.

D. Supply-line Conductors. 1, Material. All supply-line conductors
shall be of material or combinations of materials which will not cor-
rode excessively under the prevailing conditions.

2. Sizes, Supply-line conductors shall be not smaller than the
following :
TABLE 27

Grade N Minlmum Gauge Sizes for Supply-line Conductors
(A. W. G. for copper and aluminum; Stl. W, G. for steel)

Urban R;urul
Softeopper.....o.cooo o o oo 6 8
Medium or hard-drawn (1)) S 8 8
Bl e e e 9 g
Urban and Rural
Spans 150 Ft, Spana Exceed-
or Less ing 150 Ft.
Stranded aluminum
Notreinforced. . ..___.________.________ 1 0
Stee]—reinlnrced....___..____._..-____._____..___ 6 4

Recommendation: It is recommended that, except as modified in
Order 1261, ¥, 2, these minimum sizes for copper and steel not be used
in spans longer than 150 feet:

E. Supply Services. 1. Material. All supply service conductors shall
be of material or combinations of materials which will not corrode
excessively under the prevailing conditions and the ungrounded serv-
ice conductors extending from the service entrance to the first pole

ELECTRICAL CODE—ORDER 1263 ’ 129

shall have rubber or approved equivalent insulation if in a raceway;
and rubber, weatherproof, or approved equivalent insulation where
exposed,
.2' ?ize of - Open-wire Services. (a) Not over 750 Volts. Supply-
service leads of not over 750 volts shall be not smaller th i
an required
by (1) or (2) below. .

(1) Spans Not Exceeding 150 Feet. Sizes shall be not smaller
than specified in Table 28,

TABLE 28
Minimum Slzea of Service Leads Carrying 750 Volts or Lepn
(A.W.G. for Copper; Stl, W.q. for Steel)

Copper Wire

Situation Soft- Medium or| Steel Wire
drawn Hard-drawn

glnne ..... SN R g . W 10 - 12 12
t:irtlc;gr;ed with communication con-

;. [

Over supply conductors of 0-750 volt - 10 h H
750 to 8,700 volts (a) .... .u. T Ig .{g 1
Exceeding 8,700 volts (a) .. 6 a 5

Over trolley contact conductors 4
Dtn'rﬁDVoltsa,c.urd.c.... i} 10
Exceeding 750 volts d. e . . ] 8 lg

(a) Installation of service leads of n
ot more than i
supply lines of more than 750 volts should be avoided %whgrﬁao p¥:.]’;ﬁca?t‘:lg

(_2) Spans Exceeding 150 Feet. Sizes shall be not smaller than
required for Grade C (Order 1261, F, 2).
(b) Exceeding 750 Volts. Sizes of supply-service leads of more

than 750 vo!ts between conductors shall be not legs than required
for supply line conductors of the same voltage,

3. Sag, Open-wire Services. (a) Not over 750 V
: . olts. Supply
service leads of not over 750 volts shall have sa
e £s not less th_an shown
TABLE 2p
Sag‘s_ for Open-Wire Services

Span Lengths (in feat)

(b) Exceeding 750 Volts. Supply service leads of more than 750

Volts shall comply as to sags with the reqiiir. i
ements f
conductors of the same voltage, ! e i
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4. Cabled Services. Supply service leads may be grouped to-
gether in a cable, provided the following requirements are met.

(a) Size, The size of each conductor shall be not less than re-
quired for leads of separate conduetorg (Order 1263, E, 2).

(b) Sag. The sag of the cable should be not less than required
for leads of separate conductors, (Order 1263, E, 3).

(¢) Insulation. The insulation ghould be sufficient to withstand
twice the normal operating voltage,

required for supply conductors,

G. Trolley Contact Conductors. In order to provide for wear, no
trolley contact conductors shall be installed of less size than No. 0,
if of copper, or No. 4, if of silicon bronze, '

H. Cradles at Supply-line Crossings, Cradles should not be used.

enough to withstana extreme conditions than to build a cradle of auffi-
cient strength to cateh and hald the supply line {f it falls,

L. Comanunication Conductors. There are no specific requirements
for Grade N eommunication line conductors or service drops.

SECTION 127. LINE INSULATORS
Order 1270, Application of Rule,

These requirements apply only to supply lines in situations where
grade B construction ig required. (See Order 1242, E, for insulation
requirements for neutral conductors)

Order 1271. Material and Marking,

Insulators for operation on supply eireunits at voltages of 2,300 and
above shall be of porcelain, made by the wet process of one equally
suitable ag regards electrical and mechanieal properties, or other
material which will give equally good results in respect to mechanical
and electrical performance and durability. They should be marked by
the maker with his name, trade-mark, or identification number 5O
applied as not to reduce the electrical or mechanieal strength of the
insulator, .

Order 1272. Electrical Strength of Insulators in Strain Position,

Where insulators are used in strain position they shall have not
less electrieal strength than the insulators generally used on the line
when wide - the normal Yhechanical stresses imposed by the loadings
Specified i, section 125,
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Order 1273, Ratio of Flash-over to Puncture Voltage,

Insulators shall be designed so that their dry flash-over voltage is
not more than 75 percent of their puncture voltage at a frequency of
60 cycles per second, -

Order 1274, Test Voltages,
Insulators when tested under American Standards Associatijon

specifications shall not flash-over at values less than given in Table 30

TABLE 30
Test-Volinge Requirementy
(For application see Orders 1276 and 1278)

Nominal Minimum Test Nominal Minimum Test
Voltage Dry Flash-over Voltage Dry TFlash-over
Between %altage of Between Voltage of
Conductors Insulators Conductory Insulators
e e = - S P
750 5, 000 48, 000 125, 000
2, 400 20, 000 63, 000 175, 000
7, 200 40, 000 115, 000 315, 000
13, 200 55, 000 138, 000 890, 000
23, 000 76, 000 - 161, 000 445, 009
34, 500 100, 000 237, 000 640, 000

(Interpolate for in termediate values)

Order 1275, Factory Tests.

of three minutes at a frequency of 60 cycles per second or to any
other test sanctioned by good modern practice, such as high-frequency
tests.

Order 1276. Selection of Insulators.

A. Imsulation of Constant-current Cireuits, Insulators for use on
constant-current cireuits shall be determined on the basis of the
nominal full-load voltage of the ecireuit.

B. Imsulators for Single-phase - Cireuits Directly Connected to
Three-phase Cireuits. Insulators used on sirigle-phase cireuits direetly
connected to three-phase ecircuits (without intervening transformers)
shall have a flash-over voltage not less than that required for the
insulators on the three-phase cireuits,

C. Imsulators for Neominal Voltages Between Conductors, In select-
ing insulators of the test voltage to be used for any nominal voltage
between conductors, consideration shall be given to the conditions
under which the line will operate as follows: v

1. Where the system is of moderate extent, in open country,
subject to intermittent rains and moderate lightning, insulators having
flash-over values not less than givén in Table 30 shall be used,
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2. Where operating conditions are more severe than set forth in
1 above, due to extent of system, prevalence of exceptionally severe
lightning, bad atmospherie conditions (caused by chemical fumes,
smoke, cement dust, salt fog, or other foreign matter), or to.a long,
dry season with heavy dust accumulation followed by moisture, insu-
lators having a higher flash-over than given in Table 30 or other
equally effective means of inereasing insulation shall be used, The
increase is to be determined by local conditions and experience,

Order 1277. Protection Against Arcing,

In installing the insulators and conductors, such precautions as are
sanctioned by good modern practice shall be taken to prevent, as far
as possible, any arc from forming or to prevent any are which might
be formed from injuring or burning any parts of the supporting
structures, insulators or conductors which might render the con-
ductors liable to fall, In no case shall the insulation at crossings be
less than that employed in adjacent sections of the line.

SECTION 128, MISCELLANEOUS REQUIREMENTS FOR
OVERHEAD LINES

Order 1280, Supporting Structures,

A. Poles and Towers. 1. Rubbish. Poles and towers should be
placed, guarded, and maintained so as to be exposed as little as prac-
ticable to brush, grass, rubbish, or building fires,

2. Guarding Poles. (a) Protection Against Mechanical Injury.
Where poles and towers are exposed to abrasion by traffic or to other
damage which would materially affect their strength, they shall be
protected by guards.

(b) Protection Against Climbing. On closely latticed poles or

towers carrying supply conductors exceeding 300 volts, either

guards or warning signs shall be used except as follows: See 1214C.

Exception 1: Where the right of way is completely fenced,

Exception 2: Where the right of way Iy nout completely fenced, pro-
vided the poles or towers are not adjacent to roads, regularly traveled
thoroughfares, or places where people frequently gather, such as schoolsy
or publie playgroundas. 2

3. Warning Signs. (a) On Poles or Towers. For warning signs
on poles or towers, see Order 1280, A, 2, (b) and 1214, C.

Exception: Because of the difficulty of maintaining stenciled signs
on a creosoted surface, metal signs may be used on ereosoted poles,

(b) On Bridge Fixtures. Structures attached to bridges for the
purpose of supporting conductors shall be plainly marked with the
name, initials, or trade mark of the utility responsible for the
attachment and, in addition, where the voltage exceeds 750 volts,
by the fellowing sign or its equivalent. “Danger-High Voltage”
(See Ord:rs 1214, C, 2 and 38). *
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4. Grounding Metal Poles. Metal poles not guarded or isolated
shall always be specially grounded where in contact with metal-
sheathed cable or the metal cases of equipment operating at voltages
exceeding 750 volts.

Metal poles not guarded, igolated, or specially grounded should
always be considered ag impetfeetly grounded and the insulators sup-
porting line conductors as well as the strain insulators in attached
span wires should therefore, have a suitable margin of safety and
be maintained with special eare to prevent leakage to the pole az far
as practicable.

b. Pole Steps. (a) Metal Steps. Steps closer than 6% feet from
the ground or other readily accessible place shall not be placed on
poles,

(b) Wood Blocks. One wood block (or on private right of way
more than one) may be placed on poles carrying communication
cables or conductors below supply conductors; but the lowest block
is not to be less than 3% feet from the ground or other readily
accessible place. On poles carrying only communication eonductors,
additional wood blocks may be used.

6. Identification of Poles. Poles, towers and other supporting
structures on which are maintained electries] conductors shall be so
constructed, located, marked, or numbered ag to facilitate identifica-
tion by employees authorized to work thereon. Date of installation of
such structures shall be recorded where practicable by the owner.

7. Obstructions. All poles should be kept free from posters, bills,
tacks, mails, and other unnecessary obstructions, such as through
bolts not properly trimmed.

B. Crossarms. 1, Location. In general, erossarms should be main-
tained at right angles to the axis of the pole and to the direction of
the attached conductors, and at crossings should be attached to that
face of the structure away from the crossing, unless special bracing
or double crossarms are used,

Note: Double crossarms are generally used at ‘crogeings, unbalanced
corners, and dead-ends In order to permit conductor fastenings at two
insulators and so prevent slipping, although single crossarms might
provide sufficlent strength. To secure extra strength, double crossarma
are frequently used and crogsarm guys are sometimes used,

2. Bracing. Crossarms shall be securely supported, by bracing if
necessary, so as to support safely loads to which they may be sub-
Jjected, including linemen working on them. Any crossarm or bueck-
arm, except the top one, shall be capable of supporting a vertical load
of 225 pounds at either extremity in addition to the weight of the
conductors,

C. Unusual Conductor Supports. Where conductors are attached to
structures other than those used solely or prinecipsally for supporting
the lines, all rules shall be complied with as far as they apply and
such additional precautions as may be deemed necessary by the ad-
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" . ministrative authority shall be.taken to avoid injury to such strue-

tures or to the person using them. The supporting of conductors on
trees and roofs should be avoided where practicable.

Order 1281. Tree Trimming.

A. General. Where trees exist near supply-line conductors, they
shall be trimmed, if practicable, so that neither the movement of the
trees nor the swinging or increased sagging of conductors in wind or
ice storms or at high temperatures will bring about contact between
the conductors and the trees. (See Sections 86.03, 61.66 and 86.16 of
the 1943 Wisconsin Statutes).

Exception: For the lower-voltage conductors, where trimmling la diff-
cult, the conductor may be protected against abrasion and agalnst

grounding through the tree by iInterposing between It and the tree a
sufficlently nonabsorptive and substantial insulating material or device,

B. At Wire Crossings and Railroad Crossings. The crossing span
and the next adjoining spans shall be kept free, as far as practicable,
from overhanging or decayed trees which might fall into the line.

Order 1282. Guying.

A. Where Used. When the loads to be imposed on poles, towers, or
other supporting structures are greater than can safely be supported
by the poles or towers alone, additional strength shall be provided by
the use of guys, braces, or other suitable construction,

Guys shall be used also, where necessary, wherever conductor ten-
sions are not balanced, as at corners, angles, dead-ends, and changes
of grade of construction,

Note: This is to prevent undue increase of sags in adjacent spana as

well as to provide sufficlent strength for those supports on which the
loads are considerably unbalanced.

B. Strength. The strength of the guy shall meet the requirements
of Section 126 for the grade of construction that applies.

When guys are used with wood or other poles or towers capable of
considerable deflection before failure, the guys shall be able to sup-
port the entire load in the direction in which they act, the pole acting
simply as a strut.

C. Point of Attachment. The guy should be attached to the strue-
ture as near as practicable to the center of the conductor load to be
sustained, but for voltages exceeding 8,700 volts the insulation
afforded by wood erossarms and poles should not be reduced any
more than necessary.

D. Guy Fastenings. Guys should be stranded and where attached
to anchor rods should be protected by suitable guy thimbles or their
equivalent, Cedar and other soft wood poles around which any guy
having a strength of 10,000 pounds or more is wrapped should be
protected by the use of suitable guy shims and, where there is a
tendency for the guy to slip off the ghim, guy hooks or other suitable
means of preventing this action should be used. Shims are not nee-
essary in the case of supplementary guys, such as storm guys.

BLECTRICAL CODE—ORDER 1283 136

. Guy Guards. The ground end of all guys attached (o gﬁﬂund
anchors exposed to traffic shall be provided with a substantial and
conspicuous wood or metal guard not less than 8 feet long.

Recommendation: It Is recommended that in exposed or poorly lighted
ioeations such- guards be painted white or some other conspicuous color,

F. Insulaiing Guys from Metal Poles. Where anchors would other-
wise be subject to electrolysis, guys attached to metal poles or struc-
tures and not containing guy insulators should be insulated from the
metal pole or structure by suitable blocking.

G, Anchor Reds. Anchor rods shall be installed so as to be in line
with the pull of the attached guy when under load, except in roeck
or concrete. The anchor rod shall have an ultimate strength in the
eye and shank equal to that required of the guy.

H. Grounding. The anchored end of guys attached to wood poles
carrying cireuits of more than 15,000 volts shall be effectively
grounded (see section 103 for method) wherever this part of the guy
has a clearance of less than 8 feet to ground.

Exception 1: Thls does not apply to guys in rural districts.

Exception 2: This does not apply if the guy contains an insulator

which will meet the requirements of Order 1283, A, 2 for the highest
voltage llable to be Impressed on |t.

Order 1283. Insulators in Guys Attached to Poles and Towers.

A. Properties of Guy Insulators. 1. Material. (a) Grade B. Guy
insulators shall be made by the wet-porcelain process or a process
equally suitable as regards electrical and mechanical properties.

(b) Grades C, D, and N. No requirements are made for material.

2. Electrical Strength. Guy insulators shall have a dry flash-
over voltage at least double the normal line voltage and a wet flash-
over voltage at least as high as the normal line voltage between
conductors.

3. Mechanical Strength. Guy insulators shall have a mechanical
strength at least equal to that required of the guys in which they are

installed.

B. Use of Guy Insulators. 1. One Insulator. An insulator shall be
located in each guy which is attached to a pole or structure carrying
any supply conductors of more than 300 volts and not more than
15,000 volts, or in any guy which is exposed to such voltages. This
guy insulator shall be located not less than 8 feet above the ground.

Exception 1: A guy insulator is not required where the guy is
grounded under the conditions set forth in 4 following.

Exception 2: A guy insulator |8 not required if the guy is attached
to a pole on private right of way carrylng no supply clrcuits whose
voltage exceeda 550 volts or where transmilted power exceeds 3,200
waltts,

Exception 3: A guy Insulator ia not required if all supply conductora
are in a cable having a grounded metal sheath or supported by a
grounded messenger,
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2. Two Insulators. Where a guy attached to any pole earrying
communication or supply conduetors or both, is carried over or under
overhead supply conduetors of more than 300 volts and where hazard
would otherwise exist, two or more guy*insulators shall be placed go
as fo include the exposed section of the guy between them as far as
possible. Neither insulator shall be within 8 feet of the ground,

Bxception: Those insulators are not required where the guy is
grounded under the conditions set forth in 4 following.

3. Relative Location of Insulators in Guys Located One Above
the ‘Other. Where guys in which it is necessary to install insulators
are go arranged that one crosses or is above another, insulators ghall
be so placed that in case any guy sags down upon another the
insulators will not become ineffective. '

4. Grounding of Guys. Insulators are not required in guys under
the following conditions:

(a) Where the guy is electrically connected to grounded steel
structures or to a ground connection on wood poles.

(b) Where the guys are uniformly effectively grounded through-
out any system of overhead lines.

(¢) Where the guys are connected to a line conductor grounded
as specified in 1031, B, 5 (b).

Order 1284. Span-wire Insulators.

A. Mechanical Strength. Span-wire insulators shall have a mechan-
ical strength at least equal to that required of the span wire in which
they are installed.

B. Use of Span-wire Insulators. All span wires, including bracket
span wires, shall have a suitable strain insulator (in addition to an
insulated hanger if used) inserted between each point of support of
the span wire and the lamp or trolley contact conductor supported,
except that single insulation, as provided by an insulated hanger,
may be permitted when the span wire or bracket is supported on
wooden poles supporting only trolley, railway feeder, or communica-
tion conductors used in the operation of the railway concerned. In
case insulated hangers are not used, the strain insulator shall be
located so that in the event of a broken span wire the energized part
of the span wire cannot be reached from the ground.

Exception: This rule does not apply to insulated feeder taps used as
span wireas,

Order 1285. Overhead Conductors,

A. Identification. All conductors of electrical supply and communi-
cation lines should be arranged to occupy definite positions through-
out, as far as practicable, or shall be so constructed, located, marked,
or numbered, or attached to distinetive insulators or erogsarmg, as to
facilitate identification by employees authorized to work thereon.
This does not prohibit systematic transposition of conductors.
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B. Branch Connections. 1. Accessibility. Connections of branches
to supply circuits, service drops, and equipment in overhead construc-
tion shall be readily accessible to authorized employees. When pos-
sible, connections shall be made at poles or other struetures,

2. Clearance, Branch connections shall be supported and placed
o0 that swinging or sagging cannot bring them in contact with other
conduetors, or interfere with the safe use of pole steps, or reduce the
climbing or lateral working space.

C. Common Neutral. Primary and Secondary Circuits may utilize
a single conductor as a common neutral if such conductor is grounded
as indicated in 1031, B, (4) and (5),

Order 1286. Equipment on Poles,

A. Identification. All equipment of electrical supply and communi-
cation lines should be arranged to occupy definite positions through-
out, as far as practicable, or ghall be construeted, located, marked, or
numbered so as to facilitate identifieation by employees authorized to-
work thereon. -

B. Location, Transformers, regulators, lightning arresters, and
switches when located below conductors or other attachments shall be
mounted outside of the climbing space. This equipment shall be 50
placed that unguarded conductors entering the equipment will have
clearances from ground specified in Table 2, Order 1252, C.

. C. Guarding. Current-ca rrying paris of switches, automatic cireunit-
breakers, and lightning arresters shall be suitably enclosed or guarded
if all the following conditions apply.

1. If of more than 300 volts, and

2. If located on the climbing side of the pole less than 20 inches
from the pole center, and

3. If located below the top crossarm.

D. Hand Clearance. All current-carrying parts of switches, fuses,
lightning arresters, also transformer connections and other connec-
tions which may require operation or adjustment while alive and are
exposed at such times, shall be arranged so that in their adjustment
while alive the hand need not be brought nearer to any other current-
carrying part at a different voltage than the clearances from pole
surfaces required in Table 9, Order 1235, A, 3, (a), for conductors of
corresponding voltages. (See also Orders 1422, A, B, and C, part 4
of this code, for clearances from live parts),

E. Street-lighting Equipment. 1, Clearance from Pole Surface.
All exposed metal parts of lamps and their supports (unless effec-
tively insulated from the current-carrying parts) shall he maintained
at the following distances from the surface of wood poles:

If located on the side of the ole opposite the desig-
nated climbing side __-__.__P_ﬂ e i, &

Exception: This does not apply where lamps are located at pole tops,

{2) In general —_________________
(5
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2. Clearance Above Ground. Street lamps shall be mounted at
not less than 'the following heights above ground.

Feetl

() OVEr WAIKWAYE —cmme o mmm e e s e = = e 10
{b) Over roadways—

Connected to ecircuits of 150 volts or less - —————- 14

Connected to circuits of more than 150 volts - 15

Note: Dropa to street lights need have no greater clearance than the
street llghts themselves,

8. Horizontal Clearances. Are and incandescent lamps in series
cireuits should have at least 3 feet horizontal clearance from windows,
porches, and other spaces accessible to the general publie,

A, Material of Suspension. The lowering rope or chain for light-
ing units arranged to be lowered for examination or maintenance,
shall be of a material and strength designed to withstand climatic
conditions and to sustain the lighting unit safely. The lowering rope
or chain, its supports, and fastenings shall be examined periodically.

5. Insulators in Suspension Ropes. Effective insulators as speci-
fied in Order 1283, A, shall be inserted at least 8 feet from the ground
in metallic suspension ropes or chains supporting lighting units of
geries cireuits.

6. Arc-lamp Disconnectors. A suitable device shall be provided
by which each are lighting unit on series eircuits of more than 300
volts may be safely and entirely disconnected from the circuit before
the lamp is handled unless the lamps are always worked on from
suitable insulating stools, platforms, or tower wagons, or handled
with suitable insulating tools, and treated as under full voltage of the
eircuit concerned.

7. Grounding Lamp Posts. Metal lamp posts shall be effectively
grounded.

F. Transformers. Transformers mounted on arms or poles on
public thoroughfares shall be at a height above pround not less than
10 feet where over walkways and not less than 15 feet where over
roadways. :

Exception: Where it ls the established practice to mount transform-
ers at leaser distances above ground, such practice may be continued if
the reduced mounting heights are carefully maintained,

Order 1287. Protection for Exposed Overhead Communication Lines.

A. Open Wire, Communication lines for public use and fire-alarm
lines shall be treated as follows if at any point they are exposed to
supply (including trolley) lines of more than 400 volts.

1. At stations for public use they shall be protected by one of the
methods specified in part 3, section 13-800,

9. Elsewhere they shall be isolated by elevation or otherwise
guarded so as to be inaccessible fo the public.

B. Metal-sheathed Cable. Metal-sheathed cables and messengers
shall be isolated or grounded in conformity with the general requ’re-
ments of section 121.
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Order 1288. Circuits of one Class Used Exclusively in the Operation
of Circuits of Another Class..

A. Overkead Communication Cireuits Used Ewclusively in the Op-
eration of Supply Cireuits. 1. Choice of Method. Communication cir-
cuits used exclusively im the operation of supply lines may be run
either as ordinary communication circuits or as supply circuits under
the conditions specified in 3 and 4 of this rule, respectively, After
selection of the type of communication-cirenit construction and pro-
tection for any section which is isolated, or is separated by trans-
formers, such construction and protection shall be consistently adhered
to throughout the extent of such isolated section of the communication
system. '

2. Guarding, Communication eircuits used in the operation of
supply lines shall be isolated by elevation or otherwise guarded at all
points so as to be inaccessible to the public, .

3. Where Ordinary Communication Line Construction May Be
Used. Communication circuits used in the operation of supply lines
may be run as ordinary communication conductors under the follow-
ing conditions:

(a) Where such circuits are below supply conductors in the op-
eration of which they are used (including high voltage trolley feed-
ers) at crossings, confliets, or on commonly used poles, provided:

(1) Such communication ecircuits occupy a position below all
other conductors or equipment at crossings, conflicts or on commonly
used poles. :

(2) Such communication cireuits and their connected equipment
are adequately guarded and are accessible only to authorized
persons. :

(3) The precautions in part 8, section 13-800, and section 144
of Part 4 have been taken, -

- (b) Where such circuits are below supply conductors in the op-
eration of which they are used and are above other supply or com-
munication conductors at wire crossings, conflicts, or on the same
poles, provided the communication circuits are protected by fuse-
less lightning arresters, drainage' coils, or other suitable devices
to prevent the communication circuit voltage from normally
exceeding 400 volts,

Note: The grades of construction for communication conductors with
Inverted levels apply.

) 4. Where Supply Line Construetion Must Be Used. Communica-
tion circuits used in the operation of supply lines shall comply with
all requirements for the supply lines with which they are used, wherc
they do not comply with the provisos of 8 (a) or (b) above!

Exc-ptlon 1: Where the voltage of the supply conductors concerned
excew- 4 8,700, the communication conductors need only meet the re-
gquirements for supply conductor of 5,000 to 8,700 volta.

Exceptlon 2: Where the supply conductors are required to meet

grade °, the slze of the communication conductoras may be the s
for gri e D (see Order 1262, I, 2) for spans up to 160yteat. T
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B. Supply Circuits Used Exelusively in the Operation of Communi-
cation Circuits. Circuits used for supplying power solely to apparatus
forming part of a communication system may be run either in open
wire or in aerial or underground cable as follows:

1. Where run in open wire, such eircuits shall have the grades
of construction, clearances, insulation, etc. prescribed elsewhere in
Part 2 for supply or communication circuits of the voltage concerned.

2. Where run in aerial or underground cable and the following
requirements are met, the grades of construction, clearances, separa-
tions, locations, ete. prescribed elsewhere in Part 2 for communication
cables shall apply.

(a) Such cables are covered with effectively grounded continuous
metal sheaths or are carried in metal cable rings on effectively
grounded messengers,

(b) All circuits in such cables are owned or operated by one
party and are maintained only by qualified employees,

“(¢) Supply cireuits included in such cables are terminated at
points accessible only to qualified employees.

(d) Communication circuits brought out of such a cable, if they
do not terminate in a repeater station or terminal office, shall be
80 protected or arranged that in the event of a failure within the
cable, the voltage on these communication cireuits will not exceed
400 volts.

(e) Terminal apparatus for the power supply shall be arranged

so that live parts are accessible when such supply cirenits are.

energized.

HException: The provisions of B, 1 and 2 above, do not apply to
supply circuits of 550 volts or leas and which carry power not in excess
of 3,200 watta, covered in rule 1220, B, 3.

Order 1289. Overhead Electric Railway Construction,

A. Trolley Contact Conductor Supports. All overhead trolley-
contact conductors shall be supported and arranged so that the break-
ing of a single contact conductor fastening will not allow the trolley-
conductor, live span wire, or current-carrying connection to come
within 10 feet (measured vertically) from the ground, or from any
platform accessible to the general publie,

Span-wire insulation for trolley contact conductors shall comply

with Order 1284,

B. High-voltage Contaci Conductors. Every trolley contact con-
duetor of more than 750 volts in urban districts where not on fenced
right of way shall be suspended so as to minimize the liability of a
break, and, as far as practicable, so that if broken at a single point,
it cannot fall within 12 feet (measured vertically) from the ground
or any platform accessible to the general public.

C. Third Rails. Third rails shall be protected where not on fenced
rights of way by adequate guards composed of wood or other suitable
material, '
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D. Prevention of Loss of Contact at Railroud Crossings. Trolley
contact conductors shall be arranged as set forth in either 1 or 2
following, at grade crossings with interurban or other heavy-duty or
high-speed railroad systems.

1, The trolley contack conductor shall be provided with live trolley
guards of suitable construection, or,

2. The trolley contact conductor shall be as far as practicable
at the same height above its own track throughout the crossing span
and the next adjoining spans. Where a uniform height above rail is
not adhered to, the change shall be made in a very gradual manner.
Where the crossing span exceeds 100 feet, catenary construction shall
be used.

Exception: This rule does not apply where the system is protected by
Interlocking derails or by gates.

E. Guards Under Bridges. 1. Where Guarding is Required. Guard-
ing is required where the trolley contact conductpr is so located that
a trolley pole leaving the conductor can make simultaneous contact
between it and the bridge structure. .

2. Nature of Guarding. Guarding shall consist of substantial in-
verted trough- of nonconducting material located above the contact
conductor, or other suitable means of preventing contact between the
trolley pole and the bridge structure.

SECTION 129. ORDERS FOR UNDERGROUND LINES
Order 1290. Location,

A. General Location. Underground systems of electrical conductors
should be located so as to be subject to the least practicable disturb-
ance. Railway tracks and underground structures, including ecatch
basins, gas pipes, ete,, should be avoided where practicable.

B. Ducts. The ducts between adjacent manholes or other outlets
should be laid as straight and diveet as practicable,

C. Manholes. Manhole openings, where practicable, shall be located
50 as to provide safe and convenient access. At crossings under rail-
roads, the manholes, pull boxes, and terminals should, where prac-
ticable, be located away from the roadbed.

Order 1291. Construction of Duct and Cable Systems.

A. Material, Size, and Finish of Ducts. Ducts shall be of such
material, size, mechanical strength, and finish as to facilitate the
installation and maintenance of conductors or cables, Duects shall be
freed from burrs before laying and shall have clear hores,

B. Grading of Ducts. Where it is necessary to drain ducts, the
grade of the duets shall be such as to permit proper and adequate
drainage.

C. Settling. Ducts should be suitably reinforeed or be laid on suit-
able foundations of sufficient mechanical strength where necessary to
protect them from settling,
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D. Clearances. 1. General. The clearances between duct or cable
systems and other underground structures, shall be as great as prac-
ticable. The distance between the top covering of the duct system and
the pavement surface, or other surface under which the duct system
is constructed, shall be sufficient to protect the duct system fro
injury by traffic. ;

2, Below Base of Rail. The top of all duct and cable system
structures, except as hereafter specified, shall generally be located
at a depth of not less than 30 inches, in the case of street railways,
and not less than 42 inches, in the case of steam and electric rail-
roads, below the base of rail. Where unusual conditions exist or where
proposed construetion would interfere with existing construction, a
greater depth than specified above may be required,

Exception 1: Where this is impracticable, or for other reasons, this
clearance may be reduced by agreement belween the parties concerned.
In no case, however, shall the top of the conduit protection extend
higher that the bottom of the ballast section which is subject to worl-
ing or cleaning.

BException 2: Where physical and chemical conditions will permit, &
condult consisting of not more than two iron pipes, not exceeding 4
inches in dlameter, or two creosoted wood ducts not exceeding 6 inchés
square, or one or more cables of a type deslgned for burying directly
in the earth used for communication lines, or for service supply circults
not exceeding 760 volts, may be laid in the ground beneath railroad
tracks without any form of protection at a minimum depth of 18 inches
below the base of the rail unless the worked ballast section of the road-
bed exceeds 18 Inches, in which case the conduit shall be laid below the
ballast section.

8. Iron Pipe Conduit. Where iron pipe is used as a conduit for
underground cables or conductors, it shall not be laid in contact with
water, gas, or steam metallic-pipe systems. Where the clearance is
less than two inches, the metal conduit shall be adequately separated
from other metallie-pipe systems by a barrier of suitable materials,
or they shall be electrically bonded together at the point of least
separation.

B, Separation Between Supply and Communication Duet Systems.
1. General. Duct systems, ineluding laterals, to be oeccupied by com-
munieation conductors for public use should be separated, where
practicable, from duct systems, including laterals, for supply con-
ductors by not less than 8 inches of concrete, 4 inches of brick
masonry, or 12 inches of well-tamped earth.

Exception 1; Extensions may, however, be made to existing inter-
connected or jointly owned and jointly occupied duct systems used in
common by muniecipalities, communication companies, or power com-
panies with less effective separations than above specified,

Bxception 2: Cables containing circuits of 550 volta or less between
conductors and having a total transmitted power of not in excess of
3,200 watts, used exclusively in connection with the operation of a rail-
way signal or supply system, may be carried in the same duct system
with communication cables, if such construction is agreed to by all
parties concerned, and where the communication cables are exclusively
used for the operation of the railway signal or supply system, they may
be carried in the same duect. '
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2, Entering Manholes. Where communication conductors and
supply conductors occupy ducts terminating in the same manhole,
the two classes of ducts should be separated as widely as practicable
and where practicable should enter the manhole at opposite sides.

Explanation: This requirement |s made so that cables can be racked

along slde walls with & minimum of crosses betwecn the two classes of
conductors,

F. Duct Entrances into Manholes. Iron pipe conduit terminating
in manholes, handholes, or other permanent openings of underground
systems, shall be provided with an effective shield, bushing or other
smooth outlet.

Exceptlon: This does not apply to communication conductors, to sup-

ply conductors of less than 300 volts between conductors, or to armored
cables of any voltage.

G. Sealing Laterals. Lateral ducts for service connections to build-
ings, through which gas or water may enter buildings or other duct
systems should be effectively plugged or c:mented by the use of
agphaltum, pitch, or other suitable means,

H. Duct Arrangement for Dissipation of Heat. Duct systems in-
tended to carry supply cables of large current capacity should be
arranged where practicable, so that duects carrying such cables, will
not dissipate their heat solely through other ducts,

Order 1292. Construction of Manholes.

A, Minimum Strength. The design and construction-of manholes
and handholes shall provide sufficient strength to sustain, with a
suitable margin of safety, the loads which may reasonably be imposed
on them.

B. Dimensions. Manholes should meet the following requirements
where practicable: )

1, Width. The least horizontal inside dimension should be not less
than 3 feet, 6 inches.

2. Working Space. A clear working space should be provided.
The horizontal dimension should be not less than 3 feet. The vertical
dimension should be not less than 6 feet except in manholes where the
opening is within 1 foot on each side of the full size of the manhole.

Exception: The dimensions specified in 1 and 2 above are not neces-
gary In service boxes, handholes, or in manholes serving a smell number

of ducts, or in manholes used exclusively for communication-system
equipment and cables,

C. Drainage. Where drainage is into sewers, suitable traps shall
be provided to prevent entrance of sewer gas into manholes.

D. Veniilation. Adequate ventilation to open air shall be provided
for manholes from which any openings exist into subways entered by
the public, Where such manholes house transformers, sectionalizing
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switches, or regulators, ete., the ventilator ducts shall be cleaned at
necessary intervals.

Bxception: Subways under water or in other loeatlons where it 1a
impracticable to comply, '

E. Manhole Opéenings. Round openings to any manhole should be not
less than 24 inches in diameter, Rectangular openings should have
dimensions not less than 24 by 20 inches,

Exception: The dlmensions specifieqd above are not necessary ln service
boxes and handholes or In manholes serving a small number of ducts.

F. Manhole Covers. Manholes and handholes, while not being
worked in, shall he securely closed by covers of sufficient strength to
sustain such loads as reasonably may be imposed upon them,

G. Supports for Cables. Cables should be adequately supported at
each manhole,

H. Manhole Location. Manhole openings shall, where practicable,
be located so that barriers or other suitable guards ecan be placed to
protect the opening effectively when uncovered,

Order 1293. Location of Cables.

A, Accessibility. Cables in manholes shall be reasonably accessible
to workmen and clear working space shall be maintained at all times,
B. Cables Carrying Large Currents, Cables intended to carry large
currents should be located, where practicable, in outside ducts go that
they will not necessarily dissipate heat solely through adjacent ducts,
C. Separation Between Conductors. 1. Cables of Different Voltages.
Cables shall be arranged and supported in ducts and manholes so
that those operating at higher voltages will be separated as far as
practicable from those operating at lower voltages,
2. Cables of Different Systems. Cables belonging to different
systems, particularly supply-distribution and communication systems,
shall not be installed in the same duet,

BException: This does not apply to the installation of railway-signal
s’upply and communication cables in the sume duct, as permitted by
exception 2 in Order 1291, B, 1.

3. Cables of Supply and Communication Systems, (a) General.
Supply cables and communication cables for public use should, in
general, be maintained in separate duct systems, and particularly in
s2parate manholes.

Exception 1: Cahble extensions may he made to existing Interconnected
or jointly owned and Jointly oeccupied duet systems used in ecommon by
municipalities, communication companies or supply companies,

Exception 2: This does not apply where rallway-signal supply and
communication cables are carried In the same duct system as permitted
in exception 2, Order 1291, B, 1.

(b) In the Same Manhole. Supply cables and communication
cables for public use occupying the same manhole should, where
practicable, be maintained at opposite sides of the manhole,

Where supply and communieation cables must cross, separation
of at least 1 foot shall be maintained where practicable,

| BLECTRICAL CODE—ORDER 1295 145

Ordq_r 1294. Protection and Separation of Conductors Buried in Earth,
J * .
Al Separation. The Separation between buried communication and

p}EJ:tiiplt]l’gn: This separation and protection is not required where sup.
tr:nsm::ttedﬂ having a potential of 50 Volts or less ang having a ‘tOtal
b I Power of not In eXcess of 3,200 watts are laid adjacent to

munieation cables, if g cables are yseq exclusively for the opera-

tlon of g railway-signal o ¥
g '] o
: ‘ S.IJ] ]J] Syﬂten'l, &_l'!d are ma[ﬂtﬂ.ined' hy thE

C:'. Protection of Cables Installed Parallel, Where buried communi-
cation and buried supply conductors or cables are installed in the
Same trench generally paralle] tq each other, the buried supply con-
ductors or c:itbles shall be covered with concrete or creosoted wood
plank or equlvalent mechanical protection, except that this coverin
may be omitted in the following eases: .

1. W
S0 wm;s-here the voltage of the supply'c_onductors does not exceed

2. Where the supply conductors or ¢
. ) ables are e d i -
tinuous metallje sheath effectively grounded. R S

Order 1295, Protection of Conductorg in Duct Systemg and Manholes

hA.]dProtection Agains Arcing. A suitable fire-resisting covering
should be placed on the following ecableg to prevent injury from

arcing ;
1. Closely grouped Iea?j-sheathed supply cables of more than

8,700 volts, or of large current i i
s nt eapacit
750 volts a.c, or 300 volts d.e, e Ca L T
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9. Communication cables and supply cables of large ecurrent
capacity, if oeccupying the same gide of the manhole, or if they cross
each other. '

B. Bonding. Exposed metallic eable sheaths shall be bonded at
suitable intervals with a conductor of guitable size, electrolysis con-
ditions permitting. Supply cable sheaths need not be bonded to com-
munication cable sheaths.

Order 1296. Guarding of Live Parts in Manholes.
A. Conductor Joints or Terminals. Joints or terminals of eon-

‘ductors or cables of supply systems shall be arranged so that there

are no bare ungrounded current-carrying metal parts exposed to
accidental contaet within manholes or handholes.

B. Apparatus, 1. General. Live parts of proteetive, control, or
other apparatus installed and maintained in manholes should be
enclosed in suitable grounded cases or in cases having no exposed
metallic parts.

Order 1297. Construction at Risers from Underground.

A. Separation Between Risers of Communication and Supply Sys-
tems. The placing of risers for communication systems and risers for
supply systems on the same pole should be avoided where practicable.
If it is necessary to use the same pole for the risers of both systems,
they shall be placed on opposite semicircumferences of the pole where
practicable. Where located on streets or highways, rigers should,
where practicable, be placed on poles so as to be in the safest avail-
able location from the point of view of traffic damage.

B. Mechanical Proteetion of Conductors. All supply conductors or
eables from underground systems which conneet to overhead systems
ghall be protected by a covering which gives suitable mechanical
protection up to a point 8 feet above the ground.

Exception: Armored cables or cables installed in grounded metal
conduit,

C. Grounding of Riser Pipes. Exposed metal riser pipes containing
supply conductors shall be grounded unless such conductors are cov-
ered with a grounded metal sheath of are themselves grounded.

D. Conductor Terminal Comstruction. The terminals of under-
ground eables operating at more than 750 volts and connecting to
overhead open-wire systeme shall meet the following reguirements:

1. Protection Against Moisture. Protection shall be provided so
that moisture will not enter the cable.

2. Insulation of Conductors. Conductors shall be properly insu-
lated from the grounded metal sheath. In addition, the conductors of
multiple conductor cable shall be properly separated and insulated
from each other. .

Note: These requirements may be fulfilled by the use of potheads or

other equivalent devices, such as oll switches, It incldentally they
pccomplish the same purpose,
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E. Clearance Above Ground f
E or Open Supply Wiring,
wires connected to underground systems, see Order 1233 g PR

Order 1298. Identification of Conductors.

N fa}.lbiles shall be permanently identified by tags or otherwise at each
: s]t'le ;1:; g#-n;ndhole, or other permanent opening of the underground
y . ere the duet formation on opposite sides of the manhole

is the same, the cables i i
b ol where practicable should be installed in

Ex 7 i
S50, T mbiuntion wike Bt e (e She position. o &
. in on w agrams suppli ' i
sy ; supplied to workmen, -
commdif;:::;c;tw:, or where the manhole is occupled aolglt;ei ﬁ“tf‘l‘:
cables of one utility or of two utilities agreeing thst":ret.oe

Order 1299, Identification of Apparatus Connected in Multiple,

w "
locatl;zr?ntiigsii:;nem, r;glulators, or other similar apparatus not
e manhole operate in multiple, special i
‘ ta -
grams, or other suitable means shall be used to ir,ldifate thatg:;c(:m

Exce T
ption: This requirement does not apply where disconnecting de-

vices are provided to permi uttin uch men 0 t h
Dper C etle
t E 8 equlp t compl ly off the

L
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PART 4

‘ ATION OF
RULES TO BE OBSERVED IN THE OPER
ELECTRIC AND COMMUNICATION EQUIPMENT
AND LINES

(See Sectlons 102,37 and 196.72 of the Statutes)
SECTION 140. SCOPE AND APPLICATION

Order 1400. Scope.

A. Sections 141 to 143. The safety rules in secti!:lns 141, 142,1 m::
143 do not apply to new construction not yet energllzed,' but apply
the operation of, or to work on or about, the following:

ly lines. )
é ?}Eﬂgnfmication lines used in connection. with supply }mes. i
3. Rlectrical equipment of central stations, substations, an
private plants,
4, Eleetrical tests.
5. Electrical work in tunnel, subway,
struetures. .

B. Sections 144 and 145. The safety rules in these seclf‘.on_s apply.to
commereial telephone and telegraph, and other comm?.mcatmn ecf]u:};:-
ment and lines, with terminology adapted to the specl.al nt_aeds of the
employees concerned. Communication equipment and lines m:}llude ﬁr?
and police alarm systems, district messenger syst_ems, and o her com
munication systems not operated in connection with supply lines.

or similar underground

Order 1401, Application. ‘ .
While all the rules find application in the larger industrial or pri-
vate plants and in moderate-sized utilities, some do n?t apply, or
apply less fully, in the gmaller ones. It has seemed unwise, h(.)wever,
to attempt to restrict the scope of these rules to rulea.; which kare
applicable to all organizations or to all classes of electrical work.

Order 1402, Exposed Communication Lines.

Communication equipment and lines are not considered al?ve, except
where made alive by leakage from supply equipment or lines, They
are, however, a source of danger when near live supply conductors on
wood poles, due to their liability of being grounded.

SECTION 141. SUPPLY SYSTEMS—RULES FOR EMPLOYERS

Order 1410. General Requirements. o
A, Interpretation and Enforcement of Rules. 1. Dlstl:nbutlon. The
all furnish to each regular employee operating or work-

employer sh ratin ] :
s quipment, supply or communicalion lines, o1

ing on electrical supply ¢
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hazardous electrical tests a copy of these safety rules for operation
(or such of these rules as apply to his work), either separately or
incorporated in more comprehensive rule books, and shall take means
to secure the employee’s compliance with the same,

Note: Many companies number thelr books of rules and require a
receipt from each employee for his copy.

2. Interpretation. If a difference of opinion arises with regard
to the meaning or application of these rules or as to the means neces-
sary to carry them out, the decision of the employer or his authorized
agent shall be final, unless an appeal is taken to the regulative body
having jurisdiction.

3. Modification, Cases may arise where the strict enforcement of
some particular rule will seriously impede the progress of the work
in hand; in such cases the employee in charge of the work to be done
may, with the consent of the chief operator concerned, make such
temporary modification of the rule as will expedite the work without
materially inereasing the hazard.

B. Organization Diagram. An organization diagram or written
statement clearly showing the division of responsibility between offi-
cials and employees, down to and ‘mcluding the grade of foreman,
should be supplied with the book of rules, or the diagram should be

posted conspicuously in offices and stations of the employer and in

other places where the number of employees and the nature of the
work warrant.

C. First-aid Rules and Physicians’ Addresses. The rule book should
contain or be accompanied by the following:

1. A list of names and addresses of those physicians and mem-
bers of the organization who are to be called upon in emergencies.

2. A copy of rules for first aid, prone-pressure method of re-
suscitation and fire extinguishment. These should also be kept in con-
spicuous locations in every station and testing room, in line wagons,
and in other places where the number of employees and the nature of
the work warrant,

D. Instructing Employees. Employees regularly working on or
about equipment or lines shall be thoroughly instructed in methods of
first aid, resuscitation by the prone-pressure method, and where
advisable in fire extinguishment,

E. Qualifications of Employees. The employer shall use every rea-
sonable means and precaution to assure himself that each employee
is mentally and physically qualified to perform his work in accord-
ance with these rules.

F. Chief Operator. 1. Authority. A properly qualified chief oper-
ator, system operator, load dispatcher, general superintendeni, or
otherwise designated employce shall be in charge of the operation of
electrical equipment and lines and directly responsible for their safe
operation. His duties shall be those preseribed in Order 1421, A,

2. Deputy. In large organizations the duties of the ehief oper-
ator may be delegated for any particular section of the system to a

P—




160 VOLUME 1—ORDER 1410

deputy chief operator (or otherwise designated employefe) who shall
report as required to the chief. o
3. Large Organizations or Extended Sy{?tems. When it is h“:fj
practicable to have the entire system placed in charge of ong E i
operator, the duties of the chief operator may be performe y]i
local superintendent, local manager, or other employee who may als
perform other duties. . ‘ ’
4. Small Organizations. The duties of th‘e chief operator in s;:ma
organizations may be performed forla. portion of the system lyez
local superintendent, electrician, engineer, or some other employ
who may also perform other duties.
Note: In these rules the various employees listed by above titlea in-

cluding the deputy chief operator, will be designated (for s.iiTplicity)
by the title of chief operator, where referred to in this capacity.

G. Responsibility., If more than one person is engaged in work‘ on
or about the same electrical equipment or lines at any one locat:o.n,
one of the persons shall be designated as the fore:man locally in
charge of the work; or, all of the workmen shall be ms‘tructed as .to
the work they are to perform, and the employee instructing the work-
men shall be considered in charge®of the work.

Order 1411, Protective Methods.

A. Attendance. Unless a qualified employee is kept on duty where
generators or rotary converters are operating such equipment shall
be made inaccessible to unauthorized persons.

B. Requirement for Two Workmen, In wet weatha.r or at night, no
employee shall work alone on or dangerously near live conductors or
parts of overhead or underground lines of more than 750 volts.

Exception: Trouble or emergency worl ls excepted,

C. Unqualified Workmen and Visitors. Unqualiﬁt.ad employees or
visitors shall be prohibited from approaching any live parts, unles:s
accompanied by a qualified employee, who should warn the unquali-
fied employee or visitor of the danger attendant upon .such approlach.

D. Diagrams for Chief Operator, Diagrams or equlvaler}t dev:cles,
showing plainly the arrangement and location of the electrical equip-
ment and lines, should be maintained on file or in sight of the chief
operator,

Note: These diagrams may be of the entire system, or of each specific
portion of the system,.or they may show typical arrangemaents,

E. Instructions to Employees. All employees shall be instructed as
to the character of all equipment or lines on or dangerously near to
which work must be done by them. Instructions shall desc‘ribe the
equipment and lines to be worked on, identifying them either by
position, letter, color, number, or name, ) ‘

F. Protective Devices. A supply of suitable protective, first-aid,
and fire extinguishing devices and equipment, sufficient to en.able
employees to meet the requirements of these rules, shall be provided
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in conspicuous and suitable places in electrical stations, testing de-
bartments, and line construction and repair wagons, The following is
& list of suitable devices and equipment, the kinds and numbers of
which will depend on the requirements of each ease:

1. First-aid outfits,

2. Insulating wearing apparel, such ag insulating gloves, sleeves,
and boots. Insulating shields, covers, mats, stools, and platforms. In-
sulating appliances, such as rods and tongs, for any necessary han-
dling or testing of live equipment or lines, )

3. Protective goggles of suitable materials and construction.

4, Tools of such special design and insulation ag to eliminate so
far as practicable the danger of forming short-cireuits across con-
ducting parts at different potentials or bringing the user into contaet
with such parts.

5. “Men at work” op equivalent tags, log books, operation dia-
grams, or equivalent devices, and portable danger signs.

6. Fire-extinguishing devices, for safe use on live parts or
plainly marked that they must not be so used.

7. Grounding devices for making protective grounds,

- Fixed or portable lighting equipment,

G. Inspection of Protective Devices. Such deviees and equipment
shall be inspected or tested to insure that they are kept in good
order, and in dependable condition and shall not be used unless so
inspected, and in the case of insulating devices, tested ag frequently
as their use necessitates, Safety belts, whether furnished by employer
or employee, should be inspected from time to time to assure that
they are in safe working condition,

H. Warning Signs. Permanent warning signs forbidding entrance
to unauthorized persons shall be displayed in conspicuous places at

I.'Dan.ger Signs. Suitable danger signs shall be placed in supply
stations, s_mbstations, switching towers, and testing rooms ahout equip-
ment having exposed current-carrying parts of more than 750 volts,

J. Identification. Cireuits should be tagged, marked or lettered
unless identification be obtained by loecation,

SECTION 142, SUPPLY SYSTEMS—GENERAL RULES FOR
ALL EMPLOYEES

Order 1420. General Precautions.
A, Rules and Emergency Methods. The safety rules should be care-
fully read and studied,

Employees may be called upon at any time to show their knowledge
of the rules,

Employees should familiarize themselves with approved methods of
first-aid, resusgcitation, and fire extinguishment.
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. Heeding Warnings, Warning Others. Employaea. whose dutle? do
nofreljnire tglem to approach or handle elect.ri.cal equipment alrild 11111:'8_
should keep away from such equipment or llnf:s. T‘hey shou | cu 1;
vate the habit of being cautious, heeding warning signs and signa (:,
and always warning others when seen in danger near ln're ;quomf'l
or lines. An employee should report as soon. as practicable ki ;i
superior or some suitable authority any obvmx.xs haz_ards to 1].‘8 ke
property observed in connection with any electric equipment m: ines.

Any imminently dangerous conditions shall be guarded until they
can be made safe.

C. Inexperienced or Unfit Employees. 1. No employee. shall d{) worl:
for which he is not properly qualified on or about live equipmen
or lines, y

2. If an employee is in doubt as to the proper p?rformaneetl?
any work assigned to him, he should request instructions from the
foreman or other responsible person.

Exception: Work done under the direct supervision of an experienced
and properly gualified person is excepted.

D. Supervision of Workmen., Workmen, wh‘use employmen‘t mcl;
dentally brings them in the vicinity of electrical su?Ply equllpmen
or lines with the dangers of which they are not familiar, shall pro-
ceed with their work only when authorized. They‘sha.ll then be a.cr.]::)m-
panied by a properly qualified and authorized person, whose
instructions shall be strictly obeyed. -

. Exercising Care. Employees near live equiprr_lent and lines
shﬁ:ulf cnnsidef the effect of each act and do nothing Whlmh1 may
endanger themselves or others. Employees sh_of:ld be carefu ‘ad w:;yrj
to place themselves in a safe and secure p_omtlor} and t‘o avol: s :fe
ping, stumbling, or moving backwafd against live palt.s. The ca
exercised by others should not be relied upon for protection. )

F. Live and Arcing Parts. 1. Treat Everyth.ing as Alive.. Electrical
equipment and lines should always be conmdered‘ as alwe,‘kunless:
they are positively known to be dead. Before starting to work, pﬁ'et
liminary inspection or test should always be made to dei‘:ermme w ad
conditions exist. (See Order 1422, A, for general requirements an
Order 1424, C, for test of cireuit).

2, Protection Against Ares. The hands should b_e covered by pro-
tecting and insulating gloves and the eyes by.sultahle gf)gglﬁﬂ or
other means if exposed to injurious arcing. Eithm: a thin rubber
glove used with a protective outer glove or a heawe? ruhbgr glove
used alone shall be considered as both protecting and insulating.

© Employees should keep all parts of their hodi.es as far away as'
possible from brushes, commutators, switches, cu'(.:ult-breake.rs, 01‘
other parts at which arcing is liable to oceur during operation or
handling. .

G. Safety Appliances. Employees at work on or near hlve parts
ghould use the protective devices and the special tools provided. Be-
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fore starting work these devices or tools ghould be examined to make
sure that they are suitable and in good condition.

Note: Protective deviges may get out of order or be unsuited to the
work in hand.

H. Suitable Clothing. Employees should wear suitable clothing
while working on or about live equipment and lines. In particular,
they should keep sleeves down and avoid wearing unnecessary metal
or flammable articles, such as rings, watch or key chaing, or metal cap
vigors, celluloid collars, or celluloid cap visors. Loose clothing and
shoes that slip easily should not be worn near moving parts.

I. Safe Supports. Employees should not support themselves on any
portion of a tree, pole structure, scaffold, ladder, or other elevated
structure without first making sure that the support is strong enough.
Supports should be reinforced if necessary,

Where portable ladders are treated for preservation, only a trang-
parent coating or other preservative which does not hide the grain
and wood structure shall be used, Only a non-conducting preservative
and non-conducting bracing shall be used where ladders are used in
stations or around electrie equipment. (See Oxder 8524 of Industrial
Commission’s General Orders on Safety in Construction)

Portable ladders should be in a safe position before being climbed.
The slipping of a ladder at either end should be carefully guarded
against, especially where the supporting surfaces are smooth or
vibrating.

J. Safety Belts. Employees working in elevated. positions should
use a guitable safety belt or other adequate means to guard against
falling. Before an employee trusts his weight to the belt, he should
determine that the snaps or fastenings are properly engaged and that
he is secure in his belt, No safety belt or other protective deviee

shall be used that has not been approved and recently inspected or
tested as provided in Order 1411, G.

K. Fire Extinguishers, In fighting fires near exposed live parts,
employees should avoid using fire-extinguishing liguids which are
non-insulating. If necessary to use them, all neighboring equipment
should be first killed,

L. Repeating Messages. Bach person receiving an unwritten mes-
sage concerning the handling of lines and equipment shall immedi-
ately repeat it back to the sender and secure hig full name or other
identification and acknowledgment, Each person sending an unwritten

message shall require it to be repeated back to him by the receiver
and secure the latter’s full name,

Order 1421. Operating Routines,

A. Duties of Chief Operaior. The chief operator, deseribed in Order
1410, F, shall:

1. Keep informed of all conditiong affecting the safe and reliable
operation of the system.
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2. Keep a suitable record or log book showing all changes‘ in
such conditions. He shall read and sign such record when assuming
duty and sign again on being relieved. . '

3. Keep within sight operating diagrams or equivalent devlcez
indicating whether -electrical supply circuits are open or cl_osed_n
stations under his immediate jurisdiction, and where work is being
done under his special authorization.

Exception: These indicating devices shall not be reauired for any

chief operators classed under paragraphs 3 and 4 of Order 1410, Fén;;
the record or log sheets show all conditions affecting the safe
reliable operation of the system, i

Note: In these rulea the person performln_g these dutles is desig
nated as chief operator, regardlesa of his ordinary title

B. Duties of Foreman. Each foreman in charge of Woz:k ghall adogt
such precautions as are within his power to prevent accidents and bo
see that the safety rules are observed by the employees under his
direction. He shall make all the necessary records, and shall rePort.
to his chief operator when required. He ﬂhzfll, as far as posalblt;c,
prevent unauthorized persons from approaching places where wor
-is being done. He shall also prohibit the use of any tools or devices
unsuited to the work in hand or which have not been tested as
provided in Order 1411, G. .

C. Qualified Guides. The qualified persons accompanying unin-
structed workmen or visitors near electrical equipment or lines shall
take precautions to provide suitable safeguards and see that the
safety rules are observed, o

D. Special Authorization. 1, Special Work. Speeial- authorization
from the chief operator shall be secured hefore work is begun on or
about station equipment, transmission, or interconpected feeder ecir-
cuits or live circuits of more than 7,500 volts, and in all cases where
lines are to be killed by regular procedure at stations, and a report
shall be made to him when such work ceases,

H W roteet life or property, or when com-
ﬁfﬁiﬁ&??&izﬁ :l?;elci'f::lgpzl}'agor ls difficult, due to stormas or other
causes, any qualified employee may make repairs on or anbout the
equipment or lines covered by this order without special authorization
If the trouble is such as he can promptly clear with help avallable in
compliance with the remaining orders. The chief operator shall there-
after be notified as soon as possible of the action taken. (See Order
1421, H, 2 for crossed-or fallen wires)

2. Operations at Stations. In the absence of spee‘iﬁc operating
schedules for opening and closing supply circuits at Btﬁtl)onﬂ, or stz-lrt-
ing and stopping equipment, employees shall secure special au_thor:za-
tion from the chief operator before performing these operai.;mm'i. In
all cases such special authorization shall be secured where cireuit or
equipment control devices are tagged at stat‘ionsl to protect workmen.
(See Order 1421, F, for tagging electrical circuits)

Exceptions: In emergency, to protect life or property, any quealified
employee may open circuits and stop moving equipment without special
authorization if, in his judgment, his action will promote safety, but
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the chief operator shall be notified as soon as possible of such action,
with reasons therefor. To maintain service, any qualified employee may

3. Cutting out Sections of Circuits. Special authorization shall
be secured from the chief operator before sections of overhead or
underground cirenits are cut off by employees at points other than at
stations by means of sectionalizing switches,

E. Restoring Service After Work. Instructions for making alive
equipment or lines which have heen killed by permission of the chief
operator to proteet workmen shall not be issued by him until all
workmen concerned have heen- reported clear. When there is more
than one workman at a location, a person authorized for the purpose
shall report clear for such workmen, but only after all have reported
clear to him. If there is more than one gang, each shall be so reported
clear to the chief operator,

F, Tagging Electrical Supply Circuits. 1, When Tags are Placed
at Direction of Chief Operator. Before work is done at direction of
chief operator on or about equipment or circuits, under any of the
conditions listed below, the chief operator shall have “Men at work”
or equivalent tags sattached at all points, where such equipment or
circuits can be manually eontrolled by regular operators, The tags
should be placed to plainly identify the equipment or cireuits worked
on,

(2) Transmission or interconnected feeder cireuits,

(b) Circuits operating at more than 7,500 volts,

(¢) Cireunits killed at stations and substations to protect workmen.

2. When Tags Are Placed at Direction of Authorized Employees,

killed by authovized employees at points other than at stations, the
employees shall have “Men at work” or equivalent tags placed at all
points where the cirenit has been disconnected to identify the portion
worked on.

G. Maintaining Serviee. 1. Closing Tagged Cirenits which have
Opened Automatically. When live circuits on which “Men =t work”

2. Closing Circuits Operated Automatically, When overhead cir-
cuits, other than trolley and third-rail cirenits, open automatically,
the employer’s local operating rules shall determine in what manner
and how many times they may be closed with safety for persons on
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or near those cireuits. The chief operator shall be advised of the
conditions, _ g W
3. Grounded Circuits. When circuits feeding supp :

come accidentally grounded, they shall be tested‘to determine “;lhere“
the ground exists. If the ground eannot be‘ definitely located an dlre
moved by the station operator, an immediate report of 1:helﬂl;3 :-;E
shall be given to the chief operator, who shall order a patrol o e
lines affected to definitely locate and remove the ground as soon
practicable,

Note: On ecircuits exceeding 7,500 volts, it will usually be found advis-

able to dlsconnect the ecircult or effectively ground thehauciif;:;:g
grounded conductor until the llnes have been cleared of the a

ground.

H. Protecting Traffie. 1. Barrier Guarr:{s. !ﬂmployees ghall first
erect suitable barrier guards before engaging in 's.uch workedas; majsr
endanger traffic. They shall also display dang:er signg or rh arrg:a
placed so as o be conspicuous to approaching traffic. W ‘e:t'efI "
nature of work and traffic requires it, a man shall be statione
‘warn passers-by while work is going on. _

2. Crossed or Fallen Wires. An employee ﬁnding" any crossed or
fallen wires which may create a hazard s.hall remain on guard ;:r
adopt other adequate means to prevent aceidents, and shall have i‘oe
chief operator notified. If the employee_can obeferve the rules ;
handling live parts by the use of insulating appliances, he ma;;h cor
rect the condition at once; otherwise he shall first secure the au ofrl-
zation from the chief operator for so doing. (See Order 1421, D, for
special authorization) .

I. Protecting Workmen by Switches and Disconnectors. \tvl_mr;
equipment or lines are to be disconnected from any source of ele: rica
energy, for the protection of workmen, the operator .shall firs ;:lpe:
the switches or circuit-breakers designed for qperatwn under load,
and then the air-break disconnectors, when provided,

Order 1422. Handling Live Equipment or Lines.

eral Requirements. 1. Touching Live Parts. An emplog{ee

shciildc f:aver toutgl with bare hands two parts at different potential
at the same time, He should never touch with bare hands even a
single exposed ungrounded live part at a dan'gemus poten!;:all tcio
ground unless he is insulated from other co'nductmg surfaces, includ-
ing the ground itself, and stands on insulating surfaces,

2. Wire Insulation. Employees shoulti not place dependence for

i fety on the insulating covering of wires.
th‘j;ll’l s;r:zutions in this section for handling live parts shall be
observed in handling insulated wires.

Note: Covering or Insulation on a wire may look perfect, but it
frequently will not prevent shock,

3. Exposure to Higher Voltages. Every employee )avorking on or
about equipment or lines exposed in overhead construction to voltages

ELECTRICAL CODE—ORDER 1422 . 157

higher than those guarded against by the safety appliances provided
should as far ag practicable assure himself that the equipment or
lines worked on are free from dangerous leakage or induetion or
have been effectively grounded,

4, Cut'ting into . Insulating Coverings of Live Conductors, When
the insulating covering on live wires or eahle must be cut into, the
employee should use g suitable tool. :

Recommendation: While doing smuch work, it is recommended that

suitable goggles be worn to protect the eyes, and insulating gloves to
proteét the hands,

and the sheath. If the cable consists of more than one conductor, similar
exposed insulating surface should be left for each conductor, using
inau]ating separators between conductors, if necessary,

Insulating devices, such as wood separators, cte., should be exam-
ined, and conducting dust or chips, sharp edges, or nails should be

eliminated to avoiq defeating the Purposge for which the devices are
intended,

5. Metal Tapes or Ropes. Metal measuring tapes, and tapes,
Tropes, or hand lines having metal threads woven into the fabric
should not be used near exposed live parts,

6. Metal Reinforced Ladders. Ladders reinforced by metal in a
longitudinal direction should not be used near exposed live parts,

B. Voltages Between 750 and 7,500. No employee should go, or
take any conducting objeet without a suitable insulating handle,
within 6 inches of any exposed live part whoge voltage exceeds 750,
where it is practicable to avoid this. Whetre safe distance from live
parts cannot be secured by use of the special insulating tools and
appliances furnished, properly tested insulating gloves and sleeves®
may serve as the sole portable insulating devices between the person

and live parts,

Exception 1: In dry locatlons this distance may bo less than § inches,
if insulating devices, such as shields, covers, op gluves are placed
between the person and the part or object.

Lxception 2: In dry loeations, the distance may also be reduced if
lnnulating barriers (such a8 mats, stools, or platforms) are placed Le-
tween the person and the ground, and sultable insulating shields he-
tween the person and all other condueting or grounded surfaces, which
he could accidentally touch ut the same L, .

IBxception 3: In all damp or durk locations, the distance may be less
than 6 inches only ir insulating devices are used between the person

Under some circumstances it js desirable to cover with protective
insulating muteria) any grounded conductor or other grounded mety)
adjucent to work vn live conduclors, where the linvman might inadvey-
tently contact it while handiing a live conductur,
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C. Voltages Exceeding 7,500. 1. Clearances from Live Parts. No
employee should go, or take any conducting ohject, within the dis-
tances named below from any expogsed live part at or above the
voltage specified,

f Distance

Opereting Voltage in Inches

Distances for Intermediate voltages to be determined by interpolation,

Exception: In dry locations these distances may be reduced If suit-
able insulating guards or barriers are placed between the person and

auch part or object,

2. Guards. If the part is being directly worked on, the tools or
other mechanical appliances used shall have insulating handles of
sufficient length to permit the operator to maintain the distance
specified in Order 1422, C, 1 preceding.,

Bxception: This does not apply If protectlve guards are also used
between the person and the live part,

Note: These protective guards may be permanent Insulating covers
or shlelds, or may be disks of insulating material, suitable for the
voltages to be handled and for the attendant conditlons, attached to

the handles of rods or tools,

D. Requirement for Two Workmen. In wet weather or at night no
employee shall work alone on or dangerously near live lines of more
than 750 volts,

Exception: Trouble and emergency work ls excepted,

E. When to Kill Parts. An employee shall not approach, or will-
ingly permit others to approach, any exposed ungrounded part mor-
mally alive closer than permitted by Order 1422, A, B, or C, unless
the supply equipment-or lines are killed.

Note: This is to ensure the employee of hls own safety and the
safety of those working under hls directton.

F. Opening and Closing Switches., Manual switches and discon-
nectors should always be closed by a single unhesitating motion, and,
if possible, with one hand. Care should he exercised in opening
switches to avoid causing serious areing.

G. Work from Below. Employees should avoid working on equip-
ment or lines from any position by reason of which a shoek or slip
will tend to bring the body toward exposed live parts. Work should,
therefore, generally be done from below, rather than from above,

ELECTRICAL CODE—ORDER 1423 159

H: Attaching Connecting Wires and Grounds, 1. Handling Con-
ne:::tmg Lines. In connecting dead equipment or lines to g live ¢ir-
cuit by means of a connecting wire or device, employees should first
attach t.he wire to the dead part before attaching it to the cireuit
Whe_n d:sconnecting, the live end should be removed first. Loose con:

duetors shall pe kept away from exposed live parts,
2, ftpplymg ‘Grounds, In applying a grounding device to nor-

; I. Handling Series C_'z'rc-wits. Secondaries of current transformers
0 meters or other devices should not be opened when alive until g

Jjumper has beenb connected acrosg the point of opening or the circuit

has been short-cireuited elsewhere,

. Before \:vorlfing on arc lights connected to series eireuits, they shall
e .short~c1rcu1ted or. (when necessary to avoid hazard) disconnected

entirely from such cireuits by absolute cutouts.

th . IStﬂngmg Wires, I'n stringing wires neay live conductors, they
ould be treated as alive unlegs they are effectively grounded.

Order 1423, Killing Equipment o Lines.

A, !%‘pphca.twn of Rule. If workmen must depend on otherg for
operating switches to kill circuits on which they are to work or
must secure special authorization from the chief operator bei’:'m-e
themselves operating such switches, the following precautionar
:;e:zu:;is tﬁhal] P{e taken in the order given, before work ig begun or}:

0 € equipmen i i
'm,isunderatand?ngp andt ;cx; il(;l;iiconcerned, as a means for pPreventing

I.n small organizations the chief operator may himgelf operate the
switches and disconnectors ingtead of instructing otherg to do so)
thus much s;’mplifying and abbreviating the procedure. In oertai;;

‘ thg chief operator may ‘divect the workman "who wishes the
section killed for hig own protection to operate some or z]] switches

ment or lines killed i ifvine i e
S e A » identifying it by position, letter, color, number,

4 C.‘ O_pem'ng DisFonnectors and Tagging, The chief operator at his
Iscretion shall direct the broper persons to open all switches and
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air-break disconnectors through which electrical energy may be sup-
plied to the particular section of equipment and lines to be killed,
and shall divect that such switches and disconnectore be tagged with
a tag of a distinctive character indicating that men are at work. All
oil switches and remotely controlled switches should also be blocked
where necessary for avoiding mistakes.

A’ record shall be made when placing the tag giving the time of
disconnection, the name of the man making the disconnection and the
name of the workman who requested the disconnection, and the name
of the chief operator.

+ Where the section of equipment or lines can be made alive from
two or more sources, all such sources shall be disconnected.

Note: This will apply to work on lines with more than one station,

also sometimes to work on transformers in banlks, rotary convetters,
motor generators, awlitches, and other simllar eguipment.

D. Station Protective Grounds, When all the switches and discon-
nectors designated have been opened, blocked, and tagged in accord-
ance with Oxrder 1423, C, the chief operator shall require that pro-
tective grounds be made upon the lines which have been killed and
that they are reported to him when placed.

Exception: Thie requirement does not apply under conditions where
the making of such grounds or the conditions resulting from having

made the grounds would be more hazardous than working on lines
without grounding.

E. Permission to Work. Upon receipt of information from all per-
sons operating switches and disconnectors that protective grounds
are in place, the chief operator shall advise the workman who re-
quested the killing of the section that the specified section of equip-
ment or line has been killed and that he may proceed to work.

F. Workmen's Protective Grounds for Overhead Lines, The work-
man in charge should immediately proceed to make his own protec-
tive grounds on the disconnected lines, except under conditions where
the making of such grounds or the conditions resulting therefrom
would be more hazardous than working on the lines without ground-
ing. Such grounds shall be made bLetween the particular point at
which work is to be done and every source of energy.

G. Proceeding with Work. After the equipment or lines have been
killed (and grounded, if required by F above), the workman in charge
and those under his direction may proceed with work on the grounded
or killed parts. Care, however, shall be taken to guard against
adjacent live circuits or parts,

H. Procedure for Other Gongs. Each additional workman in
charge desiring the same equipment or lines to be killed for the pro-
tection of himself or the men under his direction shall follow the
same procedure as the first workman and secure similar protection.

1. Reporting Clear—Transferring Responsibility. The workman in
charge, upon completion of his work, and after assuring himself that
all men under his direction are in safe positions, shall remove his
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protective grounds and shall report to the chief operator that all tags
protecting him may be removed, and shall give his location and

report as follows: “Mr, ____________ and men clear and all grounds
removed.”

The workman in charge who received the permission to work may
transfer this permission and the responsibility for men under him,
as follows:

He shall personally inform the chief operator of the proposed
transfer, and if this is permitted, the name of the successor shall
be entered at that time on the tags concerned or in the records of
the persons placing the tags and of the chief operator. Thereafter
the successor shall report clear and shall be responsible for the
safety of the original workmen, so far ag this is affected by the
removal of tags. >

J. Removal of Tags, The chief operator shall then direct the re-
moval of tags for that workman and the removal shall be reported
back to him immediately by the persons removing them, Upon the
removal of any tag, there shall be added to the record the name of
the chief operator and workman who requested the tag, the time of
remaval, and the signature of the person removing the tag.

K. Restoring Service, Only after all protecting tags have been
removxled by the above procedure from all points of disconnection shall
the chief operator, at his discretion, direet the removal of protective

grounds and blocks and the closing of any or all disconnectors and
switches.

Order 1424. Making Protective Grounds.

A. Application of Rule. When making temporary protective
grounds on a normally live cireuit, the following precautionary meas-
ures shall be observed in the order given, and the ground shall be
made to all wires of the circuit which are to be considered as grounded.

B. Ground Connections. The employee making a protective ground
on equipment or lines shall first connect one end of grounding device
to an effective ground connection supplied for the purpose.

C. Test of Cirecuit. The normally live parts which are to be
grounded should next be tested for any indication of voltage, the
employee carefully keeping all portions of his body at the distance
required from such parts when alive by the use of suitable insulating
rods or handles of proper length, or other suitable devices,

D. Completing Grounds, If the test shows no voltage, or the local
operating rules so direct, the free end of the grounding device shall
next be brought into contact with the normally live part and securely
clamped or otherwise secured thereto before the employee comes
within the distances from the normally live parts specified in Orders
1423, B and C, or proceeds to work upon the parts as upon a grounded
part,

In Stations, remote-control switches can sometimes be employed
to.connect the equipment or lines being grounded to the actual ground
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connection; On lines it is generally necessary to resort to portable
grounding devices handled directly by means of insulating handles,
rods, or ropes.

E. Removing Grounds. In removing a protective ground the em-
ployee shall not remove the grounding device from the ground con-
nection until the device has been disconnected from all normally live
current-carrying parts,

SECTION 143, SUPPLY SYSTEMS—RULES FOR EMPLOYEES
DOING SPECIALIZED WORK

Order 1430. Supply Stations and Switchboards.

A, Application of Rule. Engineers, machine attendants, switch-
board operators, and helpers shall study and strietly observe the fol-
lowing, in addition to all the general Orders 1420 to 1424 which
apply to their work,

B. Care about Machines. Do not allow oil cans, tools, dusters, or
wiping cloths to catch in moving parts of machinery. In passing any
switchboard or. machine in operation, do mnot touch it unnecessarily
nor allow metal tools or other metal objects to touch the apparatus or
connections, Do not use iron or tin oil cans near field magnets, and
use only dusters and wipers with insulating handles on or about ex-
posed live parts. Employees about to work on normally moving parts
of remotely controlled equipment during periods of rest, shall be
protected against their accidental starting by “Men at work” or
equivalent signs first being placed on the starting devices, and by
locking or blocking these where practicable. All employees shall, be-
fore starting any work, satisfy themselves that all these protective
devices have first been installed, (See Order 1423)

Do not use a metal bar to turn over the motor of any energized
machine. Do not use a metal rule or tape or metal-reinforeéed fabrie
tape near live circuits. Do not use air hose with metallic covering or
fittings around live electric apparatus or conductors. Do not use
flashlight with metal ease near live parts.

C. Care About Live or Moving Parts. Do not work on or near ex-
posed live or moving parts unlesg authorized to do such work, and
then strictly observe the rules applying.

When working near fuses and ecireuit breakers or other apparatus
which may are suddenly, be careful to avoid injury from their
operation.

When working on one section of a switchboard or in one compart-
ment, mark it conspicuously and place barriers to prevent your
accidental contact with live parts in that section or adjacent sections,

When working on or mnear live parts and standing on insulated
stools or ladders, or when otherwise insulated from the ground,
avoid harding metal tools or other objects to other persons who are
not insulzted,

Do not stand on, sit on, or pass through belts, whether the belt is
at rest or .n motion,
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D. Handling Fuses 97 Brushes. In handling fuses of more than
750 volts, use the 8pecial rods or tongs and stand on insulating plat-
forms or mats, where provided, Keep the body as distant and as far
below as possible, '

Replace or remove link fuses from live terminals and handle
brushes on live -equipment, only when absolutely necessary, and then
with due precautions,

E. Battery Rooms. Smoking, or the uge of open flames, or cf tools
which may generate sparks, should be avoided except when cellg are
not actively gassing and when prior ventilation hag been ample.
Sparks from frictional or static electricity should he avoided, as they
may ignite the gas if discharged close to its source, ag at the vent
of a gealed-type cell during overcharging. The electrolyte of storage
batteries, and Spray_containing electrolyte, are somewhat corrosive,
particularly .when concentrated by evaporation, and contact with
body or clothes should be avoided.

Do not handle live parts of batteries or their connections unless
standing on insulating platforms or wearing suitable insulating boo's.

F. Working in Elevated Positions. When working in an elevated
position, especially above live or moving parts, assure yourself of
the security of your position and support, and take precautions to
avoid dropping tools or materials,

G. Handling Switchboard Equipment. All ungrounded metal parts
of devices on switchboards shall be handled ag if operating at the
highest voltage to which any portion of the equipment on the same
switchboard panel is subject, unless the parts are known, by test or
otherwise, to be free from.such voltage,

When eable plug connectors are used, do not allow one end ta
remain hanging loose while the other end is connected to a live
terminal, e

In handling instrument circuitsy never open the secondary of a
current transformer while it is alive,

H. Reporting Civeuit Trouble to Chief Operator. Report to your
immediate superior or to the chief operator any unusual conditions of
load and the indication of any accidental ground on an outgoing
cireuit,

I. Reporting Defects, Promptly report to your superior any dan-
gerous conditions of equipment or surroundings, including defective
tools, switches, or protective devices, or live eases or frames of

apparatus or instruments.

Order 1431, Meters,

A. Application of Rule, All meter setters and testers shall study
and strictly observe the following in addition to all the general orders
in 1420 to 1424 which apply to their work,

B. Taped Joints., Never leave joints or loose ends of wires untaped
unless otherwise protected,
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C. Care About Live Parts. Do not use bare fingers or hands to de-
termine whether a circuit is alive. Never remove or replace fuses
in live circuits of more than 750 volts except by means of the suitable
appliances provided,

D. Opening Circuits at Switches. Special care should be exercised
in opening circuits at mefer connections unless the circuits have been
finst properly opened at switches.

E. Current-transformer Secondaries. Before working on an instru-
ment or other device in a current-transformer secondary cireuit,
always bridge the device with jumpers, so that the cireuit cannoF be
opened at the device. Never open such a eircuit at meter connections
until it has been bridged elsewhere,

F. Special Tools. Use only hand tools suited to the work being
done and so reduce the danger of short-cireuits.

G. Reporting Defects. Promptly report to your immediate s:uperior
any live meter case or any condition of a meter or its connectm:n_s,. of
the interior wiring or of overhead lines, or your own or other utilities,
which might endanger life and property.

Order 1432. Testing,

A. Application of Rule. All electrical testers, helpers, and others
working about electrical tests shall study and strietly observe Fhe
following, in addition to all the general orders in 1420 to 1424, Owing
to the diversified character of testing work this study should usually
extend also to the special rules in 1433 to 1435,

B. Authorization of Work. Do not work on or about equipment or
lines without first receiving authorization from the person in charge.

Note: If such equipment or lines are under control of a chlef operator,
this authorization must come from him, This will include the attaching
of tags at the proper points and the observation of all rules for general
operation in 1421,

C. Checking of Conditions. ‘Thoroughly familiarize yourself with
all conditions surrounding equipment or lines to be tested before
making any change in these conditions.

Do not make any change in equipment or lines unless you fully
understand the effect of the change.

Be very careful of capacity effects of transformers and other high-
voltage apparatus, the discharge from which may be very dangerous
if passed through the body. Ground the coils before touching them.

D. Foreman. One properly qualified person shall be in immediate
charge of all testing work, or all of the workmen shall be instruc:‘.ed
as to the work they are to perform and the employee instructing
them shall be considered in charge of the work,

E. Warnings and Barriers. Display danger signs and erect suitable
guards abcut all equipment or lines under test when in places where
traffic is frequent, if live or moving parts would otherwise be exposed.
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When temporary wiring, belts, pulleys, or other temporary live or
moving parts must be guarded, suitable portable or temporary guards
and warning signs shall be used.

F, Reguirement for Two Workmen, No person should work alone
in testing or experimental work on or about parts on which the
voltage can exceed 750 volts, except in routine testing where the live
parts are properly guarded.

G. Reporting Defects. Promptly report to your immediate superior
any conditions of equipment or lines under test which may endanger
life or property,

Order 1433. Overhead Lines.

A, Application of Rule. Linemen and assistants and groundmen,
in construetion, extension, removal, or repair work, shall study and
strictly observe the following, as well as all the general orders in
1420 to 1424 which apply to their work,

B. Testing Structures before Climbing. Before climbing poles, lad-
ders, scaffolds, or other elevated structures, first assure yourself that
the pole, ladder, scaffold, tree, erossarm, messenger wire, cable car,
or boatswain’s chair, or other elevated support, is strong enough to
safely sustain your weight.,

Note: Poles may be tested for decay near the ground line with a bar,
screw driver, or other tool, and sounded for decay at the center by
rapping with a heavy tool or block of wood,

If poles or crossarms are apparently unsafe because of decay or
unbalanced tensiong of wires on them, they should pe properly braced
or guyed before they are elimbed,

C. Use of Pole Steps. If poles are stepped, make uge of such steps
in climbing,

D, Unsafe Supports. Do not support yourself by pins, brackets, or
conductora,

E. Spurs. Spurs with gaffs worn short shall not be used. The gaffs
on spurs shall be kept sharp, and spurs shall fit properly. Spurs shall

not be worn on work for which they are not required, nor while men
are traveling to or from wor x

2. Leaning over and crowding through unprotected wires should
be avoided wherever possible,

8. Place yourself so that you will not be liable to fall on wires
should an accident oceur,

4. Do not depend on the ingulating covering of Wwires, and treat
all lines as alive unless they have been properly killed (except com-
munication lines known to be clear), '

5. Avoid use of hand lines or measuring tapes containing metal
strands,

6. In handling dangerous switches or fuses, do so only by means
of suitable insulating handles, rods, or tongs,
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G. When Touching Live Parts. When working on live equlpmc:.nlt
or wires never allow any portion of the body to come in contact with
any live or grounded part other than that worked on.

While touching supply wires or equipment, a\m?d as far as Dpos-
sible touching ground wires, guy wires, span wires, metal pipes,
metal poles, metal sheaths, communication wires or equipment, trans-
former cases, hangers, and other metal fixtures,

Note: Communication wires are included prineipally because of their
liability of being grounded., The other equipment and wires listed may
become either alive or grounded. W

While touching communication wires or equipment, metal shea .-'!.
metal pipes, ground wires, or metal fixtures on poles, avold_as far as
possible touching aupply wires or equipment, guy or span wires,

H. Protecting Troffic. When working overhead, keep _ tools and
materials not in use in proper receptacles; tools or materials _should
not be thrown to or from the man on the pole, but should be raised or
lowered by means of a hand line, using proper recel?tacles where prac-
ticable. Pole holes and obstructions along public highways and .other
frequented places shall be protected by watchme_m or by suitable
guards or danger signals so located as to be conspicuous to traffic.

When working overhead, or hoisting or lowering mater:a!s above
places where frequent traffic oceurs, a man should he. stationed to
warn passers-by. )

2 : warning signs or barriers may be use
inri?:s’oﬁv:fzﬁht;;{:.cvj\fhlﬁhaaMc is cinggsted, it may be necessary to
rope off the space.

I. Avoid Falling Objects. Do not unnecessari}y stand where you
can be struck by materials dropped by men working overhead.

J. Stringing Lines. Never string wire near live linfés except ]:!y
means of suitable insulating hand lines or other appliances, Aand
bringing them in contact with the live wires. ‘Regal'd th_e}'n as live
wires of the same voltage because of their liability to come in contact
with the live wires. ) )

Never change the strains on a pole by adding or removing wires
until assured that the pole will stand the altered strains.

In stringing wires do not allow them to sag so as to endanger
vehicles or pedestrians below, unless traffic is intercepted by watch-
men or otherwise, ) .

K. Reporting Defects. Report promptly to your imn{e.ch.ate superior
any dangerous conditions of your own or other utilities observed
arising from defective insulators, pins, crossarms, abnormally sag-
ging wires, ete.

Order 1434, Series Street Lamps,

A. Application of Rule. All series-lamp trimmers', hal}gers, _m_ld in-
spectors shall study and strictly observe the fo]lowlng, in addition to
the general rules in 1420 and 1424 and the speeial rul:es unt:ier the
sections for overhead and underground operation, respectively, in 1433
and 1436 which apply to their work.
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B. Precautions on Series- Circuits. Series lamps and’ devices in
series cireuits should always be treated se alive unless’ discomnected
by absolute cut outs or protected by the grounding of the circuit.

C. Handling Series Lamps. Trimmers, inspectorq,-- or patrolmen
shall wear suitable insulating gloves and stand on ‘ingulating stoolg,
platforms, or tower Wwagons, or on dry, well seasoned wood poles while
touching series lamps or their cut outs, when these are alive,

Where insulating stools, platforms or tower wagons are uded which
provide sufficient insulation from ground for the voltages to be
handled, the insulating gloves may be dispensed with.

D. Bridging Series' Lawmps. Before working on lamps or other. de-
vices iy live series circuits always bridge the device with jumpera
such as series lamp cut outs usually provide,

Note: This will insure, that the circuit will not ba‘opene'd',s,t the

device, and poasibly be completed through your body or will:not are at
the point of opening and burn you,

E. Testing Series Lamp Circuits, Series lamp circuits should not
be tested at their full operating voltage unless it ig impracticable to
test otherwise. Tests should be made only in accordance with a time
schedule, concerning which all persons whose safety may. he ‘affected
are informed,

F. Periodically Disconnected Civcuits. If circuits, such gs. serieg
lamp eireuits, are not effectively grounded during the.idle period; all
rules for handling live parts shall be strictly observed,

G. Reporting Defects. Report promptly to your immediate superior
any abnormally sagging wires, broken insulators, leaning poles, de-
fective pole steps, broken globes or lamp supports, and other defeets
giving rise to a dangerous condition of your own or other utilities,
or any indication of voltage on lines supposed to be degd.

Order 1435. Communication Circuits Used in Connection With Supply
Lines. 3

A. Application of Rule. All men working on or near telephone and
telegraph circuits operated in connection with supply lines shall study
and strictly observe the following in addition to all the general rules
in Section 142 and the special Orders 1433 and 1486 which apply fo

B. Title of Official in Charge, In those rules where the words
“chief operator” are used: the official in charge of gafepuarding
operation is to be understood.

C. Precautions Before Climbing Poles. Make careful inspection

communication wires, especially where guch poles or structures are
occupied in common with, or located near power circuitg,

Apply mechanical tests as far as practicable to messenger wires
before trusting the wires to Carry your weight, '




168 VOLUME 1—ORDER 1435

D. Approaching Supply Wires, Avoid contact with all wires other
than those you know to he communication wires, agsuming such other
wires always to be alive.

Do not approach any supply wire or supply equipment within t_,he
distances given in Orders 1422, B and C, unless you ean comply with
all the rules under that section, as far as they apply.

Note: Communication wires in trouble may be in contact with supply
wires at some distant point, and should he treated with proper care,

E. Touching Equipment. While handling communication wires,
metal sheaths, or communication equipment avoid touching guy or
span wires and supply wires o equipment, Especially avoid standing
on or fouching transformer cases, hangers, or connections.

While touching open communication wires avoid contact also with
grounded parts, such as sheaths and ground wires.

F. Stringing Wires. When stringing wires or cables over or under
supply lines avoid any possibility of their coming in contact, Do not
string them above live supply lines where it is practicable to avoid it,

Where liability of econtact cannot be entirely avoided, the lines
being handled ‘shall be treated as alive (unless they are effectively
grounded), and the rules of 1422, so far as they are applicable, shall
be carefully observed.

G. Reporting Dangerous Conditions. Promptly report to the proper
official abnormally sagging wires, broken or defective insulators, pins,
crossarms, defective poles, or any other dangerous conditions of your
own or other utilities.

Order 1436. Underground Lines,

A. Application of Rules. All cable splicers and other workmen in
underground construction or operation shall study and strietly
observe the following, in addition to the general rules in 1420 to 1424,
which apply to their work.

B. Guarding Manholes, Handholes, and Street Openings. When re-
moving manhole or handhole covers or making excavations, promptly
protect the opening with a barrier, temporary cover, or other sm't.able
guard, and see that danger signals or red lights are display.ed in a
location conspicuous to the traffic until permanent covers are in place
or the excavations are filled,

Exception: Red lights are not required on private right of way or at
other locations not accessible to vehleular or pedestrian trafile.

C. Testing for Gas. Do not enter manholes until you have assuf'ecl
yourself that the manholes are free from dangerous gases, by testing
with approved safety lamps, by ventilation, or by other adequate
methods. (See Order 1452, B, for testing for gas)

D. Watchman on Surface at Manholes. Do not enter a manhole
unless a temporary cover ig placed aver the opening or a watchman
is stationed at the surface. Where any gas is liable to be present
always see that the watchman is stationed at the surface. Where
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any hazard is involved do not leave a manhole unwatched until all
workmen are out,

E. Avoiding Flames. Do not smoke in manholes and avoid as far ag
practicable open flames or torches in or near manholes, Avoid sparks
in handling live parts or cable sheaths, and avoid igniting the flux
in goldering and wiping joints. In using hot paraffin see that it does
not reach a temperature at which it will ignite. (See Order 1452, D,
for avoiding flames)

F. Pulling Cables. When pulling in eables make sure that the gear
cannot glip so as to injure workmen, Avoid the danger of having the
hands drawn into the tackle by the pulling line,

G. Unidentified Cables. 1f lines and cables are not properly identi-
fied by markings or positions, do not work upon them,

H. Testing and Splicing Live Cables. Always ascertain, if prac-
ticable, whether cables are alive, by testing with the test devices pro-
vided, before cutting into the cable sheaths. Live cable shounld be
spliced only by men experienced in the work, and they should use
extreme eaution and suitable devices in so doing.

L. Reporting Defects, Promptly report to your immediate superior
any dangerous condition of your own or other utilities, whether
observed in underground or overhead construction, Particularly re-
port insanitary conditions, gas, or missing eable_tags in manholes,

and abnormally sagging wires or broken supports in overhead
construction, i

Order 1437, Tunnel and Subway,

A. Application of Rule. Tunnel and subway eleetricians, oberators,
and others working on or about underground electrical equipment
(not in stations, substations, or in underground eonduit systems)
shall study and strictly observe the following, in addition to the rules
in 1420, 1421, 1422, 1430, and 1436, so far ag they apply to theiy work,

bring the worker eloser to equipmeént and wires than in other kinda
of electrical work, and the imperfect illumination algo makes special
care necessary to avoid contacts, The human body and all surround-
ing surfaces becomes more conducting where dampness exists, and
electrical shocls are, therefore, more severe,

C. Live Electrical Parts, Before handling any electrieal equipment
or wires make sure whether they are alive or dead.

Note: It is not advisable to work on live equipment op Wwires when
the current can be shut off without Interrupting necessary operations,

D. Unauthorized Work. Never touch or disturh any electrical
equipment or wires without being authorized,

E. Standing on Ground. 1. Do not touch any eleetrie wire, cable,
or third rail, no matter how well it is insulated, while you are stand-
ing on the ground or on a grounded conducting surface, such ag a
pipe, track, or rail,
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2. Do mnot touch the metal frame or case of a motor if it is
ungrounded, and you are in contact with ground or a grounded object,
Note: Remember that water and the surfaces of damp ground are

conducting. Insulation on a wire mey look perfeet, but it freguently
will not prevent shoek

F. Carrying Tools. In carrying tools or metal implements in pas-
sageways containing electric wires, especially near exposed wires,
never permit the tools or implements to touch them,

In particular, do not earry such objects on the shoulder when
there are conductors overhead. Do not travel on that side of passage-
ways where third rails or side trolley wires are exposed.

G. Handling end Repairing Live Parts. 1. When necessary to
handle or repair live trolley wires, third rails, cables, motors, or other
alectrical equipment, wear suitable insulating gloves or stand on the
waterproof ingulating mats or platforms provided, or obtain dry
wood free from metal.

2.  Before handling or making use of any. electrical cable, care-
fully examine it to make sure that its insulation is not injured.

. Inspection of Portable Cables. Portable cables should be in-
spected at least once daily during the period of their use.

I. Handling Portable Devices. In handling portable moto.rs or
lamps, first make gure that the external metal frame is not alive by
contact with or leakage from live parts within.

Have such portable equipment inspected at least once daily during
the period of their use. \

J. Fuses amd Switehes. Never handle fuses nor close switches or
circuit-breakers unless you are authorized to perform that special
duty, and then use the insulating handles or rods provided,

Before closing switches first make sure that you are not endanger-
ing other persons.

K. Injuring Cables and Wires. Do not fire shots (blasting), handle
tools, or perform other work in such a manner as to injure cables
or wires in the vieinity. If in doubt, consult your superior,

L. Temporary Wiring. Never use bare conductors nor arrange for
earth return in the wiring of any temporary circuit.

Note: Thls paerticularly applies to the temporary portions of shot-
firing circuits and to the leads of portable motors and lamps.

Never employ temporary circuits without seeing that they are
installed at the junction with the permanent wiring, suitable dis-
connecting switches or plug connectors, arranged to disconmect all
-conductors of the temporary circuit by a single operation.

Tor shot-firing circuits, their disconnectors should be left open until
the shot is to be fired, and should preferably be arranged for locking
in the open position,

M. General Precautions. Never get on or off locomotives or cars
on the side where the trolley wire or third rail is located.

Do not place combustible or explosive materials near electric wires,
trolley tracks, third rails, or motors. Do nothing that will cause
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sparking, or expose parts that may are or spark during operation, if
any explosive gases may be present.

N. Reporting Dangerous Conditions, Promptly report to your supe-
rior any dangerous or unusual conditions observed. In particular, re-
port the presence of gas, broken insulators, bad insulation on wires,
defective third-rail construction, live frames of motors, broken
ground wires on motor frames, and sparking, arcing, or shocks noticed
at any point. Report also any fallen, crossed, or abnormally sagging
wires, whether electric wires or not. This includes trolley wires at
switches and crossings and wires injured through falling roofs.

SECTION 144. COMMUNICATION SYSTEMS—RULES
FOR EMPLOYERS

Order 1440. Distribution and Enforcement of Rules.

A, Distribution. The employer shall furnish to each regular em-
ployee working on or about commercial telephone or telegraph equip-
ment or lines, safety rules governing his conduct while so engaged,
and shall take suitzble means to secure the employee’s compliance
with the same.

B. Form. The safety rules furnished to any employee may be in
such form as the employer may determine is best suited to the needs
of individual employces. They shall, however, include the principles
set forth in the following rules, or at least such part thereof as is
applicable to the work in which the employee is engaged, and shall
not conflict with these rules, _

C. Interpretation, If a difference of opinion arises with regard to
the meaning or application of these rules, or as to the means necessary
to carry them out, the decision of the employer or his authorized
agent shall be final, subject to an appeal (if taken) to the regulative
body having jurisdiction.

Order 1441. Address List and Emergency Rules.

The rule books should contain or be accompanied by the following:

A. A list of names and addresses of those physicians and members
of the organization who are to be called upon in emergencies.

B. A copy of rules for first aid, prone-pressure method of resusci-
tation, and fire extinguishment.

These should also be kept in conspicuous locations in central offices,
on line wagons, and in other locations where the number of employees
and nature of the work warrants,

Order 1442. Instructing Employees,

Employees regularly working on or about communication equip-
ment or lines, if their duties render such training necessary, shall be
thoroughly instructed in approved methods of first aid, the prone-
pressure method of resuscitation, and fire extinguishment, and if
advisable, regularly drilled. .

Groups of employees, such as commercial telephone operators, shall

Ibe thoroughly drilled to make prompt and orderely exit from buildings

in case of fire.
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Order 1443. Qualification of Employees,

The employer shall use every reasonable means and pl'ecautiop to
assure himself that each employee is mentally and physically qualified
to perform his work in accordance with these rules,

‘Order 1444. Protective Devices.

There shall be provided in conspicuous and suitable places in gta»
-tions and on line wagons a sufficient supply of suitable protective,
first-aid and fire-extinguishing equipment to enable employees to meet
the requirements of these rules, Such devices and equipment shall be
inspected or tested to insure that they are kept in good order and in
dependable condition and shall not be used unless so inspected or
tested. The following is a list of suitable devices and equipment, the
kinds and numbers of which will depend on the requirements of each
case;

A. First-aid outfits.

B. Insulating wearing apparel, such as insulating gloves, boots, and
shields,

C. Safety belts.

D. Fire-extinguishing apparatus,

SECTION 145, COMMUNICATION SYSTEMS—RULES
< FOR EMPLOYEES

Order 1450. General Precautions.

A. Heeding Warnings, Warning Others. Employees should eultivate
the habit of being cautious, heed warning signs and signals, and
always warn others when seen in danger neat equipment and lines.

B. Inexperienced Employees. No employee shall do work for which
he is not properly qualified on or about equipment or lines, except
under the direct supervision of an experienced and properly qualified
person.

C. Electrical Supply Equipment or Wires. Workmen whose duties
do not require them to approach or handle electrical_ supply equip-
ment and wires should keep away from such equipment or wires,

Electrical supply equipment and wires should always be consid-
ered as alive unless positively known to be dead.

D. Safe Supports and Safety Belts. 1. Safe Supports. Employees
should not support themselves on any portion of a tree, pole structure,
lamp bracket, or similar fixtures on poles, scaffold, ladder, roof, sky-
light, or other elevated structure without first making sure that the
supports are strong enough, reinforcing them if necessary. Portable
ladders should be in a safe position before being climbed. The slip-
ping of a ladder at either end should be carefully guarded against,
especially where the supporting surfaces are smooth or vibrating.

Insecure makeshift substitutes for ladders should not be used, An
employee should never trust hig weight on thin wooden boxes, sinks,
washbowls, window shelves, or chair backs,
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A ladder should not be placed upon a box, barrel, or other movable
or insecure object,
Care should be taken to see that chairs, rolling ladders, and
similar equipment are in first-class condition before being used,
2. Safety Belts, Employees should not work in elevated positions

means (sometimes including suitably located pole steps). Before an
employee trusts his weight to the belt, he should determine that the
snaps or fastenings are properly engaged and that he is secured in
his belt,

3. Safety Ropes, Ropes used for supporting boatswaing’ chairs,
platforms, or for other purposes on which the security of the employee

- depends shall he frequently inspected to assure that they are main-

E. Duties of Foreman. 1. Duties. Each foreman in charge of work
shall see that the safety rules are observed by the employees under
his direction. He shall make all necessary records; reporting to his
superior when required, He shall permit only authorized persong to
approach places where work is being done, He shall adopt such pre-
cautions as are within his Power to prevent accidents, and prohibit
the use of tools or devices which are defective, or not suited to the
work in hand.

2. Qualified Guides. The qualified person accompanying un-
ingtructed workmen or visitors near electrical equipment or lines shall
take precautions to provide suitable safeguards and see that the

F. Handling Live Parts. No employee should touch, with bare
hands, any exposed ungrounded live part of more than 150 volts to
ground, unless he is insulated from other condueting surfaces, includ-

two parts between which a considerable potential exists, insulating
gloves or other protection shall be used.

G. Power Circuits in Central Offices. When making repairs on
electrie light or power circuits, the circuits shall, whenever possible,
be made dead, :

Where practicable, moving apparatus, as, for example, a fan, shall
be stopped before working upon it,

None other than duly authorized bersons shall be admitted to
central-office transformer vaults or battery rooms,

Care shall be used while working on or near circuits of more than
150 volts to ground, partieularly in alternating-current districts,

H. Handling Fuses oy Brushes., When working on the brusheg of a
machine in operation, employees shall use care not to break a cireuit,
the flashing of which may injure the eyes or burn the hands, If it is
necessary to remove a brush from the holder, the machine shal] be
shut down,

When inspecting or changing fuses, care should be taken to prevent
injury to the eyes, If it ig necessary to handle the fuges, the circuits
should be cut off, {f possible,
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I. Battery Rooms. Smoking, or the use of open flames, ‘or of tools
which may generate sparks, should be avoided except when cells are
not actively gassing and when prior ventilation has been ample.
Sparks from frictional or static electricity should be avoided ag they
may ignite the gas if discharged close to itg source, as at the vent of
a sealed-type cell during overcharging, The electrolyte of storage
batteries, and Spray containing electrolyte, are somewhat corrosive,
particularly when concentrated by evaporation, and contact with body
or clothes should, be avoided.

Do ‘not handle live parts of batteries or their eonnections unless
adequate precautions are taken to avoid shock,

Order 1451. Overhead Lines.

A. Precautions to Be Observed Before Climbing Structures. Before
climbing poles, ladders, scaffolds, or other elevated structures first
assure yourself that the pole, ladder, seaffold, tree, crossarm, mes-
senger wire, cable car, or boatswain’s chair, or other elevated support
is strong enough to safely sustain your weight.

On pole-replacement work no pole shall be climbed for the purpose
of clearing it of all wire and cables without first guying or bracing
the pole securely,

If poles or crossarms are apparently unsafe because of decay, or
unequal pulls of wire on them, they should be properly braced or
guyed, if necessary, before they are climbed. _

An uncoiled hand line, rope, or wire of any sort should not be
fastened to the employee while climbing a pole, but where this must
be done the employee should exercise due care to prevent the line
from catching on obstruetions.

In climbing poles careful watch should be kept for nails or other
foreign attachments which might catch in the clothing and cause a
fall.

B. Use of Pole Steps. When poles are stepped make use of such
steps in climbing, first making sure that the steps are firmly set in
solid material before trusting your weight upon them, Pay particular
attention, on icy poles, to each step.

Do not support yourself by pins, brackets, or conductors,

C. Spurs. Spurs with gaffs worn short shall not be used. The gaffs
on spurs shall be kept sharp and spurs shall fit properly, Spurs shall
not be worn on work for which they are not dequired, no¥ while men
are traveling to or from work.

D. Approaching Supply Lines. Avoid contact with all wires other
than these you know to be communication wires, assuming such other
wires always to be alive, Communication wires in trouble may be in
contact with supply lines at some distant point, and should be treated
as live supply lines unless known to be free from any dangerous
voltage.

Do not approach any supply wire or supply equipment within the
distances given in Grder 1422 under Section 142, unless you comply
with all the rules under that section. :
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E. Touching Equipment. While handling communication wires,
metal sheaths, or communication equipment avoid touching trolley or
are-lamp span wires and supply lines or eguipment. Especially avoid
standing on or touching transformer cases, hangers, or connections,

Y. Care About Electyical Supply Lines. Do not go among any
wires until you know their voltage.

Leaning over and crowding through unprotected supply wires
should be avoided wherever possible. )
Place yourself go that you will not be liable to fall on supply

wires should an aecident oceur.,

Do not depend on the insulating covering of wires, and treat all
wires as alive unless they have been killed properly (except com-
munication wires known to be clear),

Treat also as alive all wires (unless thoroughly grounded) which
are being strung near supply wires; regard them as being of the
same voltage as the supply wires,

Avoid use of hand lines or measuring tapes containing metal
strands,

When necessary to work in the vieinity of supply wires, transform-
ers, and similar equipment assure yourself before starting work that
the position of the body is such that should you momentarily forget
yourself or fall, no portion of the body will come in contact with the
foreign wires or equipment. Have the supply ecircuits killed where
possible before approaching them,

Railway span wires, pull-offs, and trolley brackets shall he treated
ag if alive, even though equipped with strain or other insulators.

G. Stringing Wires. Never string wires near live circuits except
by means of spitable insulating hand lines or other appliances.

Avoid the use of single or paired wires as a substitute for a hand
line.

Wires should not be strung above live circuits operating at more
than 750 volts, unless the wires being strung are effectively grounded
or otherwise suitahly protected, or in handling them all the precau-
tions are observed ag provided in Order 1422, for work on parts at
the voltage of the circuits concerned, and the spacings maintained,

Never change the strains on a pole by adding or removing wirea
until assured that the pole will stand the altered straine,

When wires are being pulled up on corner poles employees should
stand in such a position that they cannot be struck by the wire in
case it slips,

Where it is necessary to remove communication wires below which
are supply wires, power should be shut off of the supply wires where
possible, and, if this is not practicable, rope cradles and suitable
guards should be erected, Extraordinary care should be exercised to
prevent the communication wires from sagging info the supply wires.

In stringing wires, cables, messengers, span wires, or guys do not
allow them to sag so as to endanger vehicles or pedestrians below,
unless traffic is intercepted by watchmen or otherwise. This may
necessitate keeping a watchman at the coil or reel, When stringing
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wires for long distances, precautions shall be taken to prevent the
possibility of vehicles or pedestriang coming into contact with the
wires at the intersecting streets or highway crossings.

H. Protecting Trajfic. When working overhead, keep tools and
materials not in use in proper receptacles; tools or materials should
not be thrown to or from the man on the pole, but should be raised or
lowered by means of a hand-line, using a proper receptacle, if prac-
ticable. Also tools and loose materials should not be left at the top
of poles, ladders, or other elevated structures,

Workmen shall not stand where they are liable to be struck by
materials dropped by men working overhead, .

Pole holes, open manholes, excavations, and obstructions along the
publie 'highway and other frequented places shall be protected by
watchmen, barriers or suitable guards, warning signs, or danger sig-
nals so located as to be conspicuous to traffie,

When working overhead or hoisting or lowering materials above
places where traffic occurs, a man should be stationed to warn
passersby,

Where traffic is light, warning signs may be used in lieu of watch-
men. Where traffic is congested, it may be necessary to rope off the
space,

I. Reporting Dangerous Conditions. An employee should report as
500n as practicable to his superior or some suitable authority any
obvious hazards to life Or property observed in connection with any
electrie equipment or lines, .

Any imminently dangerous conditions shall be guarded until they
can be made safe,

Order 1452, Underground Lines,

A. Guarding Manholes,. Handholes, and Street Openings. When re-
moving manhole or handhole covers or making excavations, promptly
protect the opening with a barrier, temporary cover, or other suitable
guard, and see that danger signals or red lights are displayed in a
location conspicuous to the trafiie until permanent covers are in place
or the excavations are filled,

Exception: Red lghts are not required on private right of way or at
other locations not accessible to vehicular op pedestrian trafic,

B. Testing for Gas. Do not enter manholes until you have assured
yourself that the manholes are free from dangerous gases, as indi-
cated by approved safety lamps, by ventilation, or by other adequate
methods,

When work is being earried on for any length of time in manholes
where gag collects, suitable ventilation shall pe provided, or tests
with the safety device should be repeated at regular intervals to make
© certain that gas is not accumulating in the manhole in dangerous
quantities,

C. Watchman on Surface at Manhole. Where any hazard to the
workmen ig involved observe the following;
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1. Do not enter a manhole unless a man is stationed at the
surface,

2, Do not leave g manhole unwatched unti] aj) workmen aré out,

D. Ae;?s'ding Flames. Do not smoke in manholes, and avoid ag far
as practicable open flames or torches in op near manholes,

If it is hecessary to illuminate 2 manhole, electric lights only
should be used. When doing this, it should be known that the leads
sockets, and connections are wel] insulated and in good eondition ir;
order to avoid the possibility of g spark. Speeial attention should pe
paid to the sparking of any motors used for 'ventilating purposes,

) A‘foid sparks in handling live parts or cable sheaths, and avoid
igniting the flux in soldering and wiping joints, In using hot paraffin
see that it does not reach a temperatuye at which it wil] ignite,

In central-office cable vaults, tests shall be made for the presence
?f gas before using exposed flames, and such flames shall not be used
In vaults where £gas collects,

E. Pulling Ccabies._ When pulling cables, make Sure that the gear
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Apparent sag, of span (Def. 104B)_ .~ ---- 1020

at any point (Def. 104A) . Semesceseiioe__._. 1020
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Order No.

Approval of, linea__ . __
rural linea

11274, 1131D, 11868, 11774,
11844, 1420F(2).
1181D

_______________ Sec. 112, 1411D
------------- _. 1411D

inatallation of .. _.

5 A
L R s SRR
Assumptions for stress caleulationn
Attachment of, . 126.2H
conductor todnaulator.____ . _______.___________
lightning roda_ .. __
wirea and grounds._
Attuchment.f plugs. e PR o i
Attend orr 4
1020
Authority, (Def. 9 e : o
in ehuzte of operation b
of deputy. oo ooooemo e
Authorization for worl. —— 2,
Aut tie (Def. 10) e -
Automatic cutout and grounding conduetor s
Automatie fire door (Def. 11) .. oo : ool
Auxiliaries, eircuits of station... = el
Availability of water pipes_._.... g
Averaging, adjacent poles__________ =
span lengths.__________ o7
Avoiding, flamea == dale
ey i flict... 1221
idarice of confliet o
i::idanee of current flow over grounding conductor. ____ __ 1081
B
e e e e 1161C, 1162
Bare Conduetors. oo oo

Bare grounding conductors. _ o
Bare parts, separation of .. uececuo e ooooomooeoo oo

BLECTRICAL, CODE—INDEX

181
Order No.
Barriers for, e SR 1124C(5)
coupled machines_____ . 11328
s S 1124C(6)
DIOSRON Of WM ooy 1421H(1)
rotating A e e 11224, 1181A
switehboard equipment._ ... . T 11844, 1186A
o e MR 14828
workingspace._._________ " -~ 11244, 1237
Bntteries, (see - Bee, 114, 1430E, 14501
emergency lighting. === I111B
b e T N i Bee, 114
R S 1430E, 14501
e e g 1144
i e 1146
T KD Dl cmsnsamstion o o 1430E, 14501
Belts, S 1122A
St --- 1411G, 14207, 1444C, 1450D(2)
Blocking switch s=cmescemeo.-. 11708, 1174B
Boltg

.......... -- 1289F(4), 1239G (4)
132

__________ T
0 O 11368
e L e (1238E(8), 1261D(2), 12680,
y 1280B(2)
s R 12824, 1433B, 14514
o 12628
Bracketa for, communicatio -- 1262E
i 12391)(2), 1209E(2)
B oudh clrwnite (Dab 19)_____ "7~ e 1020
Branch tions for eonductons, ... . ... 1285B
Bridges, clearances of conductora from._..._______ " 1284D
s e e S i - 1280E
separstion of conductorg attachedto.._______ " 1285C
Bridging series s
Brushes, handling of

Buckarms...______
Building, (Def, W)
a8 conductor Bupports

........................... 1280C
clearance of s, R 1284C
separation of conduetorg attached to 12368
yards and general safety, 1112

Buried grounds

1162, 11644, 11844, 1186C
10368
................................... 1133B
C
Cabinets, (Def. ot i i e a
groundingof.__________ T
Cable(Det.15)..________ """
Cabled service erops (supply)
Cables (see also conductors)
grades B and C_.

1163, 1164A
---- 1436F, 1452E
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Order No.
supply limes_. . .o ea 12414, 1261G
groundingof .. _______.____________ - 12B1G
insulation of .._..__.________________ —e- 1261G 7
.- 1261G
......... 1241A(1), 1261G(1)
e E o e e e TR
1436 H
DD v v e e e i e s s i Em m s R
Cable veult (Def, 30).ccincinaivnsnscan coudanmasissnson 1020
Caleulation of stresses. ... ... ________.________. 1260
Care, exercising. - oo 1420E, 14878, 1451F
Catying WoolE. coccc i misncr s st s T s e 1437F
R i s e R A R S e S S et 1161A
Catenary construetion .- .oeoeeo o oo _______ 1283D
Cedar poles (see polea)
Chestnut poles (see poles)
Character of construction, maintenance, ete.__ . _________. 1010
Gheekinggraanie i smsea s Ll e o 10388
Chief operator,
authorization from._ . . . . 1421D(1)
ecommunieation fines___________________.______.____.. 1435B
P, o v e emanns - 1410F(2)
AERETIIR: oo s i m by i i s it AR
ARl O e e e s 1410F, 1421A
Chokecolly. _ . oo cvnniann. .. 1194C
Circuits, (Def, 17)(See also conductors) .. 1020
L R SR S PO = -~ 1175
graamdtng ol oo e 1081, 1151, 1160BC, 1185B,
Sec. 103
operation of, by employees. __________________________ 1421D2
protection of - oo 11508, 1160A, 1161A, 1175,
1190A
RO RN v s i it raiiein s s S i DR
AR e e 1421F
Cireuit breaker, (Def. 18)_ B e ) 1020, 1114A
AITANPEIMEND.. « o e cnre s s b e s s i nar e e - 1170A
RO i e v e T S S s 1123, 1178
T e S e e 1124, 1179
installation. . - Sec. 116
[0 1T T e e O e Y — Sec. 115, 1171
required. oo oo . TSI | 11
Classification of,
ORI e ecusp o i o s e A G S e R
supplyeables ... ____ . _____ . _______... 131A
VOIBIEE - = ccer s s as e S ci s A a S e e s e e ra T s 1220C, 1238A
Clearances, (see also elimbing space and working apace) ___ Sec. 123
Brancel etrmE i e e T e 1285B(2)
e L -. 1239F
conductors, above railsand ground ____________________ 1232
AL PPORE e cm e mmm e T 1235A
from buildings... ---= 1284C
SRONEIRIIEE. s s s e 1234D
from conductors of another line__.___________________ 1234A
from Hoor. oo cenm e .- 1124

from other conductors at erossings. ___._____________ 1283
from poles of another line_______ . _____ . .._.._.._.. 1234B

lomenholes ... __ - 1293 e
longitudinalruns._.____________ TR 1236
newtral__________ = 1231 3
vertioal and lateral ... . T 1289
‘connectionsonpoles.._...____.________ 12858
constant current cirenita________ _.__-__.-____:: :::: 12308, 1286E
duets, from other atructures ..______ 1291E'
smrfluyees from, arcingparts _________________ 14207(2
high voltages_____________ NN e 16223, 142
guerds from liveparts._______________ 112 ' .
LT S N HB;D
ln;r_el:lnes f‘nr, flexible supports__________________ ] 1261A(6)(b)
ROl e
bt B e -- 1232B, 1233B, 1234C, 12354
long apan; IS s
................. 12328, 1233B

Buspension insulatora
P uf____‘i___‘ 1232B, 12338, 12354(2)

metal sheath cables.._...____.____ e

minimum requirements__________ .

poles, from conductors on another line"
from curbg_____ e
from hydrants._______
from rails__________
from street corners__

pole steps above ground

street lamps above zrnumi ................. :," -__ . ::ggggi
:n;": s::l:ingn ---- 1286E(8)
supply equipment from commanieation spaipmmant. " Lol
mlie.? contact condugtors SR I
aboveground.. _______ T
sboverafls.__. ____ .__‘__,,___.__:—““ ------------ ::gzzi’ G
from other wires at crogaings. _____ i 1233A
i
Nkt T T, S - 1433
Climbing L 14352
Cl‘i;l[::inz_upnce onpoles, (Def. 19)_____________ 1020, 1236
engions__....___ NS e e !
It;;zitudlna! conduetors..______ ;:g:é e
obstrueti f
e npp::::u - 12884, 12868
o e it T T T 1236D, 12868
gh conductors on crossarms_._______ 1236 E
v?rtiml conduetors........_._._____________ 7" 1236H
with bueck-arm construetion.________ .. . 1236F
Withracke.. ______________ T TTTTTTTTormesteeees 1236G
Closing cireuits..__..______.____ 7 : 1421G(2
Clothen -oovvcoocvice .

Clothing, suitable___
Code,
history of . _...________
list of other codea

Common use of polea (Def, 20).
grade of construction

B —
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Order No.
Communication eirenits classed as supply circuits,
IR e e e e S e Wb m e 1234
grade of construction ---- 1242C
oy [ N e 12888, C
used in operation of supply lines_. .___________________ 1242C, 1288
Communication conductors ---. 12631
elimbing space_______________ .. 1286
crosgarm separation. . " -- 1288
strength____________________ -- 1261
unguyed at railroad crossing.... ... ___ 1252C
vertical and lateral conductors___________________ P 12898, F
‘Commnnicatlon lines (Def. 21) . ______________________. 1020
AlORE. o e 1242, 12631
clearanceg above ground or raila__ _ 1232
clearances from other wirea________ 1233
elimbing #DACO. cuicicmcesincss st e b s v E s ceeea 1236
concerned only with other communication lines..__.____ 1242C, 12631
conductor Bleel. - o v e 12621
crossing over trolley contact conductors._..____________ 12613(2)
croasing railways, grade of conalruetion______._.____.__ 1242
frspetlion ol < conacs s csnar s iin sine 1213, 12621
maintenanee of ..o _._.___ 1213, 1262K
minimum aizes of, crossarma. 1262D(2)

1262F(8)
1262A(86)
12621(2)
___________________ 1262A

—---= 1201D, 1294
1242D), 1287A

11

grades of construction. . ___________.__._..__.__ 1242
grounding, isolation or protection of .__________________ 1287TA
--- 1222,1261G

joint use of poles _—
--. 1450

rules for employers. " - .- 1440
supporting strueturen for. - oo 1262, 1263A
2 T R R S g Sa——— 1131D
Compliance with orders. .. oo occeuooame ... 1013
Compliance with buildingeode_ .. .. ____________. 1112A
Compreasion members, unsupported length_ —-- 1261A(3)(1)
Compression ratio (steel) .- 1261A(3)
Concealed (Def, 22).. .. .- -- 1020 Vol. 2
CONETREE PO - o e e e e e 1261A(2) \
Cond s (See capacitors)
Conductance of individual grounding conduetor.__.__._.__ 1035
Conductors, (Def, 23) _ - e . 1020
aceessible._ .. ___ cmmmemmmeeeanae 1161D, 12834
attached to buildings. _ - 1234C(3)
1422H
~eses 1262H
1161C, 1162, 1296A
branch conneetions. . oo . _.....-128B6B
connecting lightning arresters__ ... ... 1192
clearancea (See clearances)
SOOI st v m e e e i e e S 12631

---- 1020, 1241E

eonflict (Def, 24)
contact, clearance above ground . ... _______ .- 1232, 1289A, B
L T e e o e e 12898
jointly used poles._ . - - oo 1238K{3)
1289A

SEITIAN B0 v semne s v i e s s e
third rafls, proteetion of _ . . oo cemee . 1289C

ELECTRICAL CODE—INDEX

ol Order No.
. e e b e s S R C S s 1261L, 1263H
BIRRR. e e SR
different voltage on same crossarm.___
exposed to higher voltages
fallen, protection from
........................ -- l421H(2
fostenings, strengthof ________ ______ &
firealarm..._______
flame proofing._____
form of guards
L
fuses in ground_________
grade of construction 1242, 1261F
x s
e L B o 1261F, 1261H
.............................. 12621
1263
--- 1035
grounding__________
guardin:_g .............. --- 1085, 1086, 1192, Sec. 108
S -- 1124, 1161, 1163
]inn‘ high temperatures
ulation of ._.___
L = I 1124C(5), 1239D, 1239F,
o 1261G(1)
e = 1124C, 1162
llig'htniag protection -~ 1261F(3), 1263F
- »
location in manholes._________ o :::g
location of vertical & lateral.. sy 1289A
longitudinal runs of, protected 1236G
materjul
mechaniesl protection ::511“(11. i "
metalgheaths_..______________ 1 o r
minimumsizes.._..______.______________ T S
S --- 1261F(2)
not in conduit - — ::WD
over buildings B 12::301) {a)

paired communication
protection of oo
--=-~--- 1160, 1261F(1)h
---- 1161C
---- 1261A(6), 1261F, 12818

from falling l:re;s_.__ ................. — i;“B' i
bazardous locations....________________ 7" 11::31:a -
hewboo, oo =
highvoltage...______________ "7 = :1618 “n
magneticforees... .. ......__._______ " 1 ::ilg
mechanical injury i
overlaod,_____ .. 11T tieos o 18896
B e e e S SR A S -
................... 1261F(4), 1261J¢2), 12621(4)
sags al samesupports. ... ________ lskag,
separation, TR T
from communieation equipment
inany direction.______________ o ::gEIE
on poles according to sags. S 123:?
on racka
when attached to bridges. : .. :: --------------------- e
) L, s :::gg

size, for grounding
T T N s i o
s e b St e e e e s 1261F(2), 12621, 1263D(2)

185
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Order No.
12808
12621(3)
-- 1261F(b), 12621(6)
See, 114
1261H
1261F(4) ;
stefoglog. oo oo oo ---- 14227, 14837, 1435F, 1451G
supported by suspension insulators ---- 12383B(3)
supported by trees and roofs -- 1280C
tensions, maximum___________ -- 1261F{4)
terminal construction.._____________ T TTTTTTTTT 1297D
e R 1288C
i it S 1261F(8)

twisted pair (see paired conductora)

underground, clearances of, in manholes 1293C, 1294

guarding of liveparte__..________________ 1298
identification of ______ 1298
Yoeatlogoloooo T 1293, 1294
mechanical protection of.._.____________________ " 1285, 1297D(2)
separation of .. ___________ --- 1293C, 1294A
supporta for..___ 1292G
unusual supports ___..._____________ 1280C
vertical (Def. 128)_____________ --- 1020, 1238, 1239
vertical separation__.__________________TTTTTTTTTTTTT 12388, 1238D
Conduit, (Def, 26)(See also Duets) 1020

for grounding conductors_ _ .

BROUNdiNg. e i 1032, 1083, 1037A & B, 11608,
. 1160C, 12168
grounding noncurrent-carrying parts 1083
hazardous locations 1164
1164
1081B2

1221, 1222C

how determined. . _________
structure (Def. 111). ... ... . .

Connections, attaching to live parts -- 1422H

Connections to be avoided -- 1036D, 1039

Connectors, (Def27)___________ -- 1020

1242
Contact conductors, (see alao trolley contact conductors) __ 12453. 1254B(2), 1268G,
128
T S IR 1037TE

Control apparatus
eircuit, protection for 1130F, 11854
equipment - 11354, 11704

ELECTRICAL COD E—INDEX

Order No.
Control of,
oifswibehes. .. ..o oo R L)}
remote. . ____ ... ... 11704, 1171, 11 T4B, 1191B
rotating machines________ L I g .- 1130
Controllers, (Def, IR ey __ . = 1020
-~ 1170A
Cooperation, between ubilicles_____._______ 1222B
to avoid hazard_________ e N e T ----. 1221, 1222
Cuoperative o S N 1222B
Corner poles_______ R e T | 30 b o g
Corrosion of conductors.__________ TrTmmmmeomeeee oL 1145, 1261F(1), 12621(1),
1263D(1)
Corrosive vapors...__._________ e e See, 114
Coupled machines.......______ " TTTTTTTTe ----- 11828
Covers for, enclosed control
HVO POt oo 1124C
manholea cemeeeeooo... 1292F
Cradles.....__________ " 1261L, 1263H
Creosoted poles (elgnaon) __ .. _________TTTTTTTme 1214C
Crossarms, at ends of high grade of construction__ 1261D
at ends of transversely weal sectiona____________ --= 1263C
bracing for.__________ TTTTeemoceeeeeeo_ ... 1288K(9), 1261D, 1263C,
1280B(2)
UBBBIORN oot e 1261D(4), 1262D, 1263C
double._._________ eeme--o-o.o. 1261D(5), 1262D, 12630
grade of ceeemrecen. 12488
memmeaemeane 1261D

eeee_. 1263C
12528
1261D(6), 1280B
1262D

___________________ memeeeo.-.- 12682D .
separations..____

strength
Crossings,
average pole strength not applieable...________ 1261A
average span Tengths not applieable._______ " 1252D
communication lines over, railways
supply conductors._______ -- 1233

trolley contact conductorg 1261J(2)(b), 1263G
clearances

___________________________________________ 1233
eradles_.________ ---- 1261L, 1263H
double________ e i % S 1241D08)
grade of construetion at_ — s-eee--e-ao 1241D, 1242, 12540
Inepection...___________ T —oo- 1262K
short-apan construction -- 261K
supply lines over, communieation..._________ 1261

i o R S 1261
VRSO . oozl 1293, 1294B

Curbs, clearance from cvsweeawe 12B1E

Currant-carrying parts, (Def, 29)_______ ccpemeceo- 1020
izolation, guarding and marking . .ooooiin o 1214A

Current, tranaformers, bridging of
grounding.___________

. --2 11504, 14311
.................. <-m-e--ao- 1033, 1151

AR .t . 1150
Cutout,

BB W ececscsinini 1020
Cutting into insulation__________ e - . 1428A14)

187
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D
Order No.
Damp locations, conduetorsin.____...___________ 11648
grounding station, equi 2 e 1128B, 1162
Dangerous conditions (See hazardous locations)
e S 141171, 14868, 1452A
b 1214C
Dead (Def, B e 1020
Dead ends, loading....... .. 1252C(8)
strength of construction at mmmm e eneo 1261A(4)
use of guys at -- 12824
1186C
1121A, 1180B
1261A(4) ()
1218

1218A(4), 14301, 1431G, 1432G,
1433K, 1434G, 1485G, 14361,
1487N, 14511, 14625

s 1020
Deflecting supports, uga of guyswith_____________ 1261A(6), 1282B
Deflection or defamation of Bupporta..__________________ 1260
Demand,
factor(Def.82)........._____. . ___ . 1020
Depth of setting of v N 1261B(2)(b)
Desirability of jointuse________________ 12220
Deterforating agencies, protection againat 1128, 1134, 1261A(3) (h), 1261M
Device (Def. 88)..__...___.__________ - lo2o
Diagrams, connections in manholea. . - 1299
!ordaie!‘upurn&or---..-_-.._..__.“ 1411D
organization 1410B
Di ions of, cli 12864, 12368
working space 1237B
Digconnection of fuses____ 1176
Disconnectors, (Def, 84)____ 1020

air brealk. 11740

alignment 1174D

barriers for 1124C(6)
capacity of_ 11744

for lightning arrester_ _ 1191
Sevebionp. oo o 12B6E(86)
identification.._____________ " 11294, 1812.07
lockingof....._______ . 1174D
opening & tagging.__________ 1423C

protecting workmen by 14211

rating s = - 1174A

B, e e oo 1172, 1174C
Distribution systema, grounding of 1031

Double erogsarms_......______________ 1261D(5), 1262D(8), 1280B(1)
Double crossinga... . ____ 1241D(3)
Doublepim__.--_--.-.-__....__.._...____..___.___.__ 1261E(4)
Drainage,

for oil-filled apparatus______________ - 1114, 1153

of manholes._____________ 1292C

of underground s R 1291B
Drippnn.s._.__..__..__,.___...____.__.. - 11358
Driven-pipe ground Sec. 103, 10878
Ducta, (Def. 88). . ... 1020

alignment..__________ "7 12908, 1291

arrangement._ _____ . . ... .. 1291H

clearances from other struetures. 1291D

construetion._.._...__.___ 1291A

dissipation of heatin...._._._________ T 1291H

Dustproof (Def. 86)
Dusttight (Def, an
Duties of chiaf ope
Duties of foreman

Earth, resistance betwee
Earthing (See grounding’
Effectively grounded (Det, 89)
Effectivencss of ground eonn
Electrical metallje tubing (Def. 40)
Electrical strength of insulators
Electrieal supply equipment (Def, 46B)__._
Electrieal supply lines (Def. 42)
Electrical supply stations (Def, 43)
Eleetric lines on highways____
Electrie railway construction
Electrie sign (Def. 44)
Electrolyais of anchor

n ground partand__________ --wua 1088
.......................... 1020
1086
---- 1020 Vol, 2

1020
-- 1020, 1261, 1451F
--- 1020

—

_____________________________ 14301
avoidance of supply lines and

communieation systems,

1451D, 14518

14214, 1421B, 1450C -

1430D

1420C, 1450B

14118

1410D, 1442

--- 1123C, 1421H, 1423

--- 11238C, 1173, 11858, 1423D,
1423F, 1424

- 1410E, 1443

-. 1450

inexperienced and unfit__
instruction, concernin

¥ disconnectors____ S

on communication systems
on supply systems, gencra)

---- 1420D
1411B, 1422D, 1432F
411C

instruetion to employees

1272
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Order Na,

responsibility e I -- 410G

rules, communieati S -- See, 144
Encloged (Def, 45)_ _ Tremee—eeao. 1020, 1124, 1127, 1140, 1158,

1177, 1186

Enforcemant_,._ _______________________ ~c--e-ee._... Page 12
Enforcement of rules by distribution of rule hooks .~ 1410A(1)
Entering manholes_____ e i 1291E(2)
Equipmenl, (Def, i b i S sl 102p

accessibility of connectiony to ____ --- 128B6B

and wire runways, grounding of --- 1032, 1033

e M mcn e —eeeseos 11210

for work on live party SAmtmeeesceiioo oo 118§

grounding during repairs-_..--______._ ---- 11280

A et 2 1032, 1033, 1034, 1123, 1215,

1230&(4)

guarding (gee guarding)

identification of (See ident[ﬁcat!un)

el S TSR & |

isolation____ i ---- 1114, 1124, 1140, 1153, 1214B

live, hmdli::g [ Jr ---. 1422

onpoles._____ i i =t TP 11563, 1286

Permission to wopl . - T --- 1428E

Protective Arrangement of R e

request for killing . P : 1423B

switchboard_______ """ . 1182

testaof _______ " --- H3ic, 1213A(3)
Existing inatallationg - 1013
Exits, station e N 1112D
Expertmantu. Permissible upder Hupervigion..___ " 1013
Explosion proof (Def, i R ---- 102p, 11274, 11358
Explosives________ " " 11238
Exposed, ( 1020

communieation linga___ Semtmeeeo. 1402

9 ma  PIIG iaisi 1160C

to higher voltage . “mTomme-e--- 1160C, 142243
Lxtension, pplication of ryleg i 10134, 12208

Externally operable (Def, 9
Ext!nguinhers‘_._._ N

Factor of = B 12614

Foctory tests of insulatorg ,

Factory yard (Def. 50)____

Falling objects_____ e

Feeders, (Def. 51)___
eleetric ra ilway______
protection of supply

Fences around substation

Field rheostats_______ Sawa
Fire-alnrm,

e 1242D
Fire O e e 1113, 1411F, 14201, 1444
Fire hydrants, horizantal clearance from poles______ 12814

Fire proat tonstruction for Supply stations_____ ==s=sca_—o 11108
Fires, protecting of poles P 1231E, 1280A(1)
Firat aid, instruction of i e TR 1410D, 14204, 1442
AR i =mge 1411F (1), 14444
TS, i 1410C(2), 1441
Fittings, (Def, 52)._-_."_._._,‘_ _____________________ 1020
e 1011

ELECTRICAL CODE——INDEX : 191

Fixtures, lighting, o

Horketg & lampholderg op Plug receptacles, . 111iD
Fiame-proufin ................... 1161B

dmmable gag e e 11108, 11238, 11274, 11368,

1141, 13 62, 11644

Flash.oye, voltage for e R 1278, 1274
Flat Burfaces, wing Ty e 1252B(g)
Flexibie metallje tubing (De. i T 1020, 1305 03
Flexible Jine s 614

SN st e D 1112R

Surfaces (Ses also mats) 1112, 11254, 1145

Floors in storage-ha 1145 '
Flying taps, useor | 12318
Faotwsys, tlearancey 1232, 1286E(2)
Foreman. duties of__ --- 1421B, 1482D, 14508
Forma] Public seryi, Page

Orms of affidayiig
medah'ona for, d

Poles & towerg_
rotation Mmachinery__
Frame Switches .~
Franchige """
Fumeg (See also deterjorg.
Fuges
arrangement e
connected by switeh 1111":3& o
e 11774
Erounding of cages_ _ 1033, 1178
Euarding 1179
bandling 1176
10354
11848
1430D
______________ 11704

Buarding, Againgt arcing of

live partg of__
identification of
in grounded eon
1 grounding conductorg
installation of
ARG o
where required
Working on____

Gages (gauges) st e 1020

Gslvanizing 1037D, 1
Samen P = o D; 26143, 1261, 1261M

Gas, flammable. "

............................... 11108, 11238, 11274, 11368,
1141 1152, 11644
h? undergroung " e T 12925. 1486C, 14528
Piping for iy e -~ 1085B(g) :
Gaugeg (Def, s B e 1020
Genera] Precautiong i Bsupp| on.._____ T 1420

Genera] fequirements ..~ S s - Page 13, See. 101
Genera] requirements for overheag & undergrounq linea____ Part 2

General.yge Switch (Deg, 55)
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Order No.
Generators (See alao motors)
leads. oo 1161C, D
Protegtion of. . oo e -~ 1180, 1175
Gloves, insulating.......___.._______________ 11264, 1176, 1411, 1422, 1484C
GBI o oo merwsisa s S e 1181D, 1411F, 1422
Good practice, L e v o 12000
Grade of
additional requirements____________________
changein_ ... ____________
communication conductora
icati ductors used in operation of
a1 T 1242C
eommunieation lines over railroads & supply lines
i SR N ) 1242
conductor [astenings. _______________________
constant current eirenits_________________ --- 12424
aalon. o e --- 1261L
D P 12438, 1261D, 1263C
fire-alarm conductors_._...._______________ " 1242D
foundations________________________ 12618, 1262B
i . 1 S 1261C, 1263B, 1282
s R NN i o 1243C, Sec. 127
joint poles at crossinga..__._________ = cmemmmanae- 12580
lightning protection wires...___________________ 1263F
P i e S e 1230D
orderofgrades......____..________________ " 1241C
S 1243C, 12618
polesand towers..._...._.__________________ 12434, 12614, 1268 \
railway feedera. . ________________ 7 1242B
______ 1241, 1242, 1263D
.............................. 12635
......................... -~ 1243
________ -- 12428
_____________ 12418
............. 1261
___________ 1262
......... 1263
_________ 1241C
_________ 12418
......... 1241D
- 1215C
....... 1031B(2)
weme--- 1038B
-.--- 1087B
connections, artificial __._______________ 1081B(2), 10364, 1037D
atbuildingserviee..__._______________ " 10318
contactgurfaces. .._....___.______________~ --- 1087C, 1035C
direcbeurrent . __________________ --- 1031A
for alternating-current aystems_______________ --- 1031B
for direct-current systems._____ e R ST --- 1081A
(oo A --- 1086A
individual services. .____.________ -- l031B
location of (for rent-carrying parta)___________ 1032, 1083, 1034
methods of making -- 1087
o mauldple. oo 1036D
number__._.._.______ 10818, 1036C
permanent and effective._ 1087
Mg 1086A, 10858
s S S 1038

‘to building frames ---- 1038B
it U 1036A
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Order No.

to railway returna__________
within building served
detectors, grounding con
where required

L
Grounded, (Det. 66).......___________ 1020
circuits, testing..____________ 1421G
conductor, i ORI 1086, 11608
Supporte____________ Py 121'3l
switch in e b Iy
permanently (Def, 92).__ 1020
ot e o 1276C, 127
system (Def, 56C) 1020 ’ 56
Grounding 8
alternate methods. I;;-fi;ns
arrestarg 1081B(4), 10358, 1036C, 1039,
1193, 12154
e 1132C
cablegheatha. . . ___ “TTTTTTTmoemeccoe—oo.. 1261G(1)
capacity of ._._____ -- 1085
L R i Sec. 108, 1030, 1031, 1160C,
i :f;:;
conductors (Def. 57) o
accessible to publie. _______~ Ig:gbmas, e
attachment of
capaeity of ... ___ :g::' i I
continuity of . ____ :
e R et --- 1085, 1036 |
for | E

--- 10354, 1160B

1035C, 1036P
1036A
1035A
1085C
1039
1035B
--- 1085A
conduit :gggED
connections
See.
coupled machines llgﬂllam' G
Lt
b s ;uas, 1173, 1411F(7), 1424D
ec. 108 |
effective protection measure__ S, 1030 '
ey R -~ 10870 I
SOOI AN i : __ -: 1038
equip t, duit, metal r y and :helike_-__.-:- 10
equipment during repairs...._.__ - llg;;‘.lma. T |
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Order No,
1198
........................ 1038, 1185
-- 1088, 1185
1178
Sec. 108
y 1086A
........ ---- 1282H
Individuel systems.___________ -~ 1081B(8)a
o= DN WML i 11848
N 1123
v 1038, 1187
Instrument tranaformer... 77T 1151
In wet places. ... TTTTTTRm e 1032, 11288, 1152
lightaing arresters...._..______"TTTTTTTeee 1081B(4), 1085B, 1086C, 1089,
1198, 1216A
Mghtuingrods......_.___________ 1039A(6)
i --- 1081, 1428F
machine frames 1182
metal frames...______ -- 1086C, 1127B
1280A(4)
1216B
Sec, 108, 1036
1088, 1185
---- 1081B(6)
noncurrent-carrying parts.....________ T 1082, 1038, 1034, 11288, 11278,
11848, 1178, 11854, 1198, 1215B
onfarms..._.__.__.____ 10898
permanent protective mesgure 1030
portabledevices.....__.________ " "~ 1084
protection in subway worlks__ 1487E
riserpipes..________ - 1297C
rotating machinery.__________ 1182
oo I —— ---'1080
emall isolated plants__ 1081B(8)
supply conductors. 1081
switeh......... --- 1123C, 1178, 1185
switchboard frames_ ____ -- 1033, 1185A
‘temporary Installationg 1013D
to buried metal structures 10868
to limited metallic bodles -- 10898
togtanchions....__.______ " -- 1039B i
tra usformer cases and erculta_______________ " 1081B(4), 1038D, 11508, 1151,
1152
trolley contact conductors.....___________ 1234D(2)
water piping connections. ____ ---- 108BA, 1087TA
it 1239F
1081C
-=- 1081C, 1087, 1088
............ 1086C
............... 1428D, 1428F, 1424
....... 1424D
_____ 1089
...... 1081B(5), 1036D
...... 1031C
--- 1088

separate, in different cases --- 1081, 1085, 1089

e 1088B, 1421G(3)
Guarded (Det. 68)..........__..__.._______ 1020
Guarding 1085C, 1124

1128, 11844
12968
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. ’ u Order No,
Feing and spar e 1

cireuit breakers_.________ S e L « lfggﬁl' 11?19?'?&

conductor joints in manholeg i 1298:\

conductors_________ 11614, 1163, 1164

curll:ent—cnrr_ving par| : 1124, 1214A
Squipment. _____ """
grounding conductors__________ ;;:;&. N
in hazardous locations
lightning IO, i
live equipment on Ppoles.
live parts, in manholes.__.___ "
in utomze-snttery rooms.
of line equipment______ 777"
of rotating machinery
of supply equipment
of awitchboards______
of awitches, fuges and cire

underground 1296B
manholes
14368, s
metal sheath 11:42 R
motl‘mrlg - SN— 1124, 1181D
movingparta......_ " --- 1122, 11778
nmurrant-carrying [ S 1123B, 1214R
pol,en‘_ __________________________ 1286C
against climbing_ _ S e 1214, 1280A2) (b)
8gainst mechanjea| injury____________° 1214, 1280A(2) (=)
Warning signs..______ 1214C, 12B0A(3)
shaft ends, pulleys, belts 1122
atreetl OPOMInRN. s ---- 14368, 14524
suddenly moving parte...... 12
Seitehboind, . T
third raila
transformers,
Guard
zone (Del, 59)
Guards
climbing._______
conductor.________ """

for ladders, heads of
for live partg

for manholea..______

for poles and bowers.,.......oo o -- 128p0A

for protection of traffie. __ 1421H(1)

oty R S 1112K

for trolleys, at railroad crossings. ._____ T 1288D
i g 1289E

for vertical conductors________

on grounding conductor
Portable

rotating aquipme!;t.
strength
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Order No.
LT LR L S R T 1261A(5), 1262A(3)
flexible sUPPOTts. - - - oo cnrmcmcicdrasss e s a s ta o na 1261A(5)
for communication lines at railway crossings,
T T 1262C(4)
AT e s e s e e 1262C(8)
Guys
ANBhOE PORML o oo o ccmicncc i s b s S Sa S 1282G
attachment 1282C
clearances, from other wires___________ sy [ 11§
from rails or ground._______________ ... 1232

fastenings for --- 1282D
for flexible supports 1261A(5)

for lines in exposed locationa 1261C(2)
for steel structure. . _____.______ 1261C(3)
general requirements_ _ _ P 1.
grades, B, and C_______ 1261C

i o —mmawaa 12620
. T Trepes 12638
| T PP P A e i 1282H
guards for, mechanieal ______________________________ 1282E
head, for communication lines crossing railways.________ 1262C(4)
insulation of ... ______________ ... 1282F
insulators for.____ 1283
loeation_.________ e = 1282C
atrength of _.___ 1261C(5), 1262C(4)
take total load 1261C(4), 1262C(3), 1282B
used with, steel supports_....________________ ---- 1261C(8)
wood and conerete. ... ... _____._______ 1261C(4)
H
Hund eleavanee. .. _____________________________. 1286D
Handholes (Def. 60)(See manholes) . ____________________ 1020
Hand line, specification for_. .. .. __________________ 1433F(5)
Handling connecting linew______________________________ 1422H
Handling live equipment....____________________._______ 1422
Handling seriea circuita. _ 14221
Hazard; conditionsof . . ______________________________ 1240

1020, 11108, 11238, 11274,
11358, 1141, 1152, 1164A

Hazardous locations, conductorsin._____________________ 1164
storage batteriesrooms_ ... _.__________________. ___ 1141
Head guys (S8ee guys, guying)

Headroom of passageway and working spacea_____________ 1112F, 1124A

Heat, dissipation of, inducts...________________________ 1291H

Heavylondng: .o o oo s in e i 1251, 1252

Helghtof ping o i e e 1261E(3)

High voltage contact conductors._._......_______________ 1289A

High voltages, clearance of employees from. . ___________ 14220(1)

Highways
clearance of wires over. 1282
clearance of wires along sua 1282
obstruction by poles.__________________________ .-~ 1281

Hoistways (Def. 62). oo .- 1020
Horizontal separation between line conductors____________ 1235
Hydrants, clenrance of poles and towers from_____._______ 1231A

ELHCTRICAL CODE—INDEX 197
I
Order No.
Ice on conductors (See also loading) - .. __________.__ 1251
Identifleation. .- .. oooooociioo o oo 1183
Identification of, apparatua. .. _________________________ 1299
il e R R e = - 1182C, 1160C, 1298
conductors____________ -- 1285A, 1298
equipment______________ -- 11294
equipment in manholes______________________________ 1298, 1299
EOMEPREIOTE: o i cibvinrensis s asaa g 11298
lines and equipment.. 12B6A, 1411D
3 e e Ry 1129B
polen. o g 1280A(6)
station equipment 1129
awitchboard equipment.._______________________ 1188
tr f daries wais 1183
11 T O S
of storage-battery rooma....__
of supply stations______________
of switehboards_..______..__.___
Inclosed (Def. 68) ..___________
Increase in vertical clearance.____
Indicating position of switches._.__ 2
Induction regulators_ ... __._....____
Industrial Commission Codes, list of

Inspection and repmira______________________
T, pecti 0‘. ,
ground connections...____.____________ i e i b 10388
T O =t i e 1213
portable cablea_ _____ 1437TH
protective deviees._ : 1411G, 1444
station equipment._.________ --- 1121
supply lines and equipment.___________ --- 1213
supply lines and serviee__._____ .- 1213
Installation, emergency. .. ___ 1013F
Instructing employees________________________ 1410D, 1442
Instructions to employees RS | 05 & 1
Instruments, grounding of ... _.________________________ 1083C, 1187
switchboard____________________ 1185
Instrument transformers 1150, 1151, 1187
grounding.______________ = 1033C
Insulated (Def. 64)___ 1020
Insulating (Def. 66) .- ..o ..o ___________ 1020
conductor supports. .. ... _.___._____ 1164B
conduit or molding to protect persons 1239C, D, F
L e D 1126A, 1176, 1411F, 1422A(4),
L 14228, 1434C
L e 1124, 1184A
guysfrompoles_. . . ___________________ 1282F
live parts of awitchboards...________________ 1184A
mats, floors, or platforms (See mats)
BIRPOTER, o o i s ok e s s e e 1164B
il LT 1 ———————————— 1411F(2), 1444B
Insulation and guarding_ . . -~ 1035
Insulation, euttinginto__________________________ 1422A(4)
dependenceon._._._._..___________._________ 1422A(2)
Insulation for, pendence__.________________ 1124C(5), 14224, 1433F(4)
conductora in batteryrooma._________________________ 1146
grounding conduetor. . _____________________ 1035
lightning protection equipment_ ______________________ 1194C
protectionof . ___________________ “w=== 1181A
L e 1263E(1)
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? Order No,
P A 1261G(1)
terminal bages.._._______ 1188A
“ertieal and Intera) eonductoss. < 11T 1289C, D, ¥
Insulatorg, arcing at_ - 1277
are lamp disconnee A e 1286E(6)
B IR o oo e 1278
s s 1276
flash-over i ot SO iy 1278, 1274
for communieation lines at cromsings ... __.______ 1262G
| for conductors R i S 1161D
| for conductors in damp places________ T 1164B
for constant current clreuits_.....____ T 1276A
Py i -.- 1283
for nominal line v --- 1276C
for span wires ---- 1284
for suspension ropes_.__ 1286E(5)
el 1243C
e R e et ., 1271, 1272, 1278, 1274, 1276
e PR et 1262G
RS e e NS o 1272, 1278,1283
material and kg TR 127
A e eseoncibe 1276
strain___________ -—-- 1272
strength, sleotrieal....____ """ =zuy 1078
Buspenaion, incrensed clearance Lo P 12328, 1233B
iy 1274
T i i 1271
Intensity of T 1111
Intent of rules, TR o it s o 1013B
Inter-connection of transformers 1031B(4)
Interpretation of rules by employer or authorized agent ___ 1410A(2)
Interior conduit L o See——————————— 1082-1033
Interior wiring system
ORI B« oot et s i 1032-1038
o e S 1000-1089 inclusive
Tsolated (Def, O e v 1020
awitch in grounding conductor 1035A
Isolated planta A 1020
Isolating live parts by elevation of, station L[| A 1124
awitchboard Oiipnt, . 1186C
Isolating awitch b o 1020
R i R 1020
PN O DN, s bamaom 1140
conductors.._._________ --- 1162

cireuits __________ --- 1160C

Nehining ncrentaty. ..., . |7 s 1191A
live parts by elevation

commamication Noes. oiuxemmens e 1287A

MMM i mameestn s 1162
fuses and switches... "7 mmmes s--n 1179
Mebtakgmiatenn T ke 1193, 1194

it R ssw=c- 1188
LRt I e --- 1214B

e o R =za JITL
overhead lines and equipment_.________ " -- 1214
station eq:ipr ent J127A
suddenly moving parts. _ . 1177B
e S 1152, 1153

ELECTRICAL CODE—INDEX 199
J
Order No.
Jointly used poles, at crosaingy. . o e 1252C(2), 1254C(3)
extensions on___, 1220B/g2)
Dt S 12B0A(E)
Joint polea
e e e 1289D
grades of construction at crossings 1254
Joints, in conductors........___._.______ T 1166, 1261F(5), 1261G(1)(e)
fn grounding conductor____ ~=~ 1086A
Joint use of (Def. 0. 1020
b s S e e e 1222
Jurisdiction of municipal codes.___.._.____ . . Page B
............................ 1421D(2), 14228, 1423
--- l428
-- 1428
.............................................. 1422F
1284C(2)
1112
---= 1422A(8)
g N 14201
Lampa
clearances of, on Jointly used polea 1288E(8)
disconnectors for 1286E(6)
handlingof.__.___________ 1286E(6)
in battery rooms__..______ . 1148
location of .. __ 12868
muspansion for. 1286E(4)
Lanterns. __......_______ i
Lateral conductors (Def, & 5 --- 1020, 1287C, 123p
Lateral and vertical conductors --- 1289D
Lateral worling space (Def. 72) -~ 1020, 1287, 1280A
ot A s -- 1291G
Latticed structures ._________ 125213(_8)
Laws affecting interior wiring.._ Page 9
Leakage from live parte 1178
Levels, arrangement of relative..__._____________ 1220
Levers, protection from suddenly moving_ ---- 1122B, 11778
Lighting (See {llumination).. _.______ w=a 11
branch circults (Det, 12)
mergency. ...
fixture .
Instations___________ -
B i U W
Lightning arresters (Daf, L 1020, Sec. 119
BRGOE ..o NI 11948
disconnecting ... _______ - ;. === 1191
ground conductors.. . --. 1085
B e e et e 1081B(4), 10868, 1086C, 1088,
1198, 12164
QUANMDE. ..o 11944
e N s 1114D, 1180

i e e 1190A
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Order No
e e 12868
requirement for in stations.._..._________ 1190
where required --=« 1190A
Lightning protection wires ---- 1261F(8), 1268F
L i 1 S 1232

Limited metallic structures, grounding of
Line conductor (Def, 5)

clearances on poles_..__.__________
Line insulators

construction of, general
designof ____________ ____ 1210

14837
1218A(8)

1020

1437C

1422

1422

1236E, 1236G

1423E, 1423G, 1423H
14238

1484D

1430C

1126, 1420F

1430C, 1438F, 1451F
1420E, 1422B, 1422C, 1430C,
1438F

BN oF IROMIOE . - o oo i s 1124, 1131, 1148, 1214A
handling, in subway operations. ... _______ 1437C, G(1)
T N NI sk 14224, 14227, 1450F

1125C

repairing in subway operations. _ 1487G(1)

touchingof ... _.__.____ . __ -- 1422A(1), 1433G
trent everythingmsalive.____________ 1420F(1)
underground, guardingof ._____._______ ____ 1296

handling of 1487C, 1437G

repairing._____.____ 1437G
when to kil .________ -- 1422E
1125
See. 125
1252C

supporta, longitudinal_ __

ELECTRICAL CODE—INDEX 201

Order No,

Loads upon
Woesupports. ... .______________________

Location of (Del. 77)__.___.___________
buckarme relative to working space. . _
climbingspace_._____.__________
conduetors relative to working space. _ __
conductors, vertical and lateral.__________
equipment andlines ____._______________
equipment in climbing space. . __________
1TV IR e el

regulators,
tranformers___.__..._______________ """ 1114B, 1168, 1286
vertical and lateral conductora. ---= 1289A
working epace --. 1287
Locking switches.._..__.___.______________ 1174B
Longitudinal, conductors or rune_...____.__.____________ 1236, 1286G
Wading: o 12562
runs, climbing space for and protection L A . |
strength requirements, grades B, C, concrete poles______ 1261A(2)
conductors. . . 1261F
crossarms. .. ---- 1261D(8)
e U 1261C(5)

TRMONGOIN, .. o e oo cm o s s s e G 1261G

method of providing -- 12B61A(5)
steel poles - 1261A(3)(b)
Wood poles. ... oo oo o 1261A(4) (b)
strength requirements, grade D, conductora.._________ 12621
i L 1262D
e 1262C(4)
ineulators. ... . TTTC 1262G
A, 12627 |
I e e TRt e 1262F(2) |
e 1262A(1) [
strength requirements, grade N._________________ 1263
Losa of contact at railroad croseings_.____.______________ 1280D |
Law-voltage, protection (DRE s --- 1020, 1130D |
release (Del, 79).._ ... ... ___ --- 1020, 1180E
L/R for compression members.....____.___ ... ... 1261A(3)
M
Machinery, foundations for rotating...________._________ 1110C
Machines
care about 1430B
eoupled 1182B
protection from accidental starting 1130, 1480B
Magnetic forces on conductor_________________ ---. 1161C
Maintaining service on circuits.. ._____________ 1421G
Maintenance of

clearance.

wood poles




202 VOLUME 1—INDEX

Order No.
Manholes (Def, s T 1020, 1292
avold smokingin____________ 1486E, 1452D
avoid use of flames in 1436E, 1452D
conductor location in 1293, 1295, 1296
conatruction of . ___ 1292
cOvers. .. ... 12927
dimengions__ _ 1292B
drainage___________ 12920
ducts entrance into 1291F
R oo o 1202
guarding of Hve parts i ..oooooeoo 1298
guards and gusrdingof ... "I 1295, 14368, 1436D, 14524,
14p2C
MU ooty 1298
jointly used 1291E
location of 1290C, 1292
1202A
..................... 1292E
1486E, 1452D
___________________ 1292A
1292G
.......... 1292G
1292D
1496, 1452
1292B(2)
1020
1172
1110B
1271
1214C
1086A
Master service (Def. 1020
Materials for.____________ 1011A
ground conductora 1086
g 1124C(8)
Mats, floora and platforma, insulating, ag guards for
live parta of,
TR s b i 1124
PRI MU, .ot o 1124C(6), 11264, 1176, 1422
s S e 1186A
i e S 1179
Mechanieal protection of conduetors. .. __________ 1085C, 1130F, 11614, 1289¢C
Messages, Tepeatingof ._...___ . ___ - 1420L
Messengers___... . _____ 12627
communication cable 12611(2), 12627 (1)
communication conductors paired 1261J(1), 12627
i et e s 1261J(1)(b)
T ; 1262J(1)
specially inatslled cable 1261G(1)(a)
strength________________ 12611(2)
o ot B O 1261G
Metal
eabinets gounding... ... _ 1178
molding (See metal raceways)
poles (see nlso poles). ____ e B S 1261A
pronndingof ..o g T 1280A(4)
R e S 12B0A(4)
use of guyg with_.._____________TTTTTTTTTTC --. 1261C, 1282F
TECOWIIE BB ..., cyecinsitcc g 1032
protection for vertical and lateral conductors.________ 1289C, 1289D(2), 1289F(1)
Protection of control elreult. _.....________._. . 1130F

ELECTRICAL CODE—INDEX 203
Order No.
sheathed cable (See also eable).o._.__________________ 11684, 1280C, 1242, 1261G(1),
i 12611(1), 12878
CUMTRORR, ... e e e s 1230C
Meters, care about live PRI, oo s i 1481C
ewrrent-transformer secondaries_.._.___________ 1035B(3), 14318
open circuits at connections_____.._____ 1481D
POPOCIRE NN, e csomc i i S 1431G

special tools. .. ________ """ —eee 481F

taped joints....________ ____ " ---- 1481B
water, ground connections near_.__________ ---- 1086A, B, 1037
shuntingof ... _____ T --- 1087A

Methods for protective grounding._... ______ «-- Bec. 108, 1030
Methods, of connection toground_..._________ __ --- 1085, 1087

of construetion. _______ --- 1011B

of first-aid instruction...._..__. 7" 1410D

of providing longitudinal strength_.___________ 1261A(6)
Minimum

s S 1124

polesizes._._______ " 1261A(4)(f), 1262A(6)

sizes of conductors. . 1261F(2), 12621, 1263D(2)
sizes of crossarma_.__._.______ T 1262D(2)
Minor, communieation lines (Def. 76 & 83)____
Miscellaneous requirementa for overhead lines
Modification of,

e SR
Mleture and Wt ey
Molding (See wood molding and metal raceways)
WO s o S e s 1239
Motion-picture
studios general (Def, L R 1020
Motor eircuit switeh (Del. 88)...____..__________ " 1020
Motor generators, controlof.______________ ---- 1180C
Motors and generators....__________ «--- 1180, 1185
control devicesfor.._.__________ ---- 1130, 1185A
A e RN ---- 1185B
guards for live partsof ___..______ " --- 1131, 1184A
Identification of....______ T --- 1129
in hazardous locations_____ 1186B
leadsof._______ 1133B, 1134A
loeation.._______ e 11858
speed limita for 1130C
starters for______ 11364
SRIOIBAL Do~ i ot omemmere 1183A
Movable equipment D8y 1020
Moving parts, care about, by employeea_________ --- 1430C

guardingof ____________
Protection againet
Multi-outlet assembly (Def. 87)___

Multiple, artificial grounds________ 1031B(5), 1036C, 10389
i - IS S 1241D(3)
gl e 1031B, 1031C, 1036C, 1039
Municipal codes jurlsdietion.________ YT Page 8
N
Nameplates........ . .. 1129
Nature of ground BOMOOOHOR . i See. 103~
Neutral conductors, goundingof_.___________ -------- 1081, 1081B(5)
clearance__________ memsmecae_o.. 1280D
uee of elrcuit breakeraon..._________ T 1160B

New construction (Del. 88)
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’ Order No.
N-grade construction.___.__._.___._._________________ 1263
Noncombustible construetion.. _________________________ 11108
Noneurrent-carrying parts -
grounding_._.______.__________________ 1032, 1033, 1034, 1123

frames of generatora, cases of transformers, ete.______ 1123B, 11348, 11854, 1193

in urban districts metal conduit, cable aheath, ete. 1215B

where leakage is liable to occur and create hazard.____ 1178

isolation guarding and marking,
Notifieation to other utilities
Number of artificial grounds

.

Obatruction of highway______._______
Obatruction on poles. . _____
Oil filled apparatus_________
Hghtnipurrastens. . cogoiaiar o
requirements for, general
switches

Omission of guys, communication line erossings_ . _.._._... 1262C(2)
Open ication duct: ---- 1361H
Openelveattn, ... . o ---- 1431D
Open wire communication lines - ---- 1287A
Open wires (Def, 89)
Operating

of electrical equipment and lines
Order, of grades of construetion__.______________________ 1241C
of the Public Service Commisaion Page 5
Organization diagram____.__________
Outlet (Def, 90) . ... __.____________
Outline lighting (Def. 81)___________
Overhead and underground lines = "
accessibility. .. ...

d

gn and conatr
tallation and main
Overhead lines, operation
grounding when worked on________
miscelianeous requirements________
precautions in climbing strugtures

Painting ateel poles. . oo oo ool 1261A(3)
Paired conductors 1235A(1)(a), 12617, 12621(3),
12631

Panelboard (Def. 92)(See switchboards)_ . ______________ 1020
Parts to be grounded 1215B
Passageways_ _ .. 1112F
guarding equipment near._ _ ememeo--- 1124A(2), 11864, 1190B -
Penalties. ... ... __._______ 1013C
Pendants (See also portables) 111D
Permanent supporting surface for workmen______________ 1124A

ELECTRICAL CODE—INDEX

Order No.
Permanently grounded (Def. 98)._______________________ 1020
Permisaion
o

Phase, failwre..._._________________________________
Physicians addresses 1410C, 1441
Pine poles (see poles)
Pins,gradeof .________________________ _______________ 1243C

1261

1262F

1276, 1278

---- 1261, 1262F(1)

____________________ 1261E

Pipe connections for grounding. -- 1086A, 1087
size for artifieial .. _____.______________ -- 1086B, 1037D, 1085C
BYBLEm BTOUNER, . o e e m G 1031B(5), 10368
Platforms, insulating (See mats)
probachion o, o e e RS s 1112
Plug connectors. .. 1111E, 1186B

Pluge attachment_______ 1111E
Plug-type switchboards 1186B
Pointa
of attachment of grounding conduetors________________ 1081, 1087
A.C.ogystems________________________ 1031B
D.C.aystems. ... _________________ .. 1031A
Poleface (Def. 94) ... _________________ 1020
Poles
attachment of guysto.___________~ i 1282C
clearances from, conductors_ __ 1234, 1235, 1239
frombydrants._._________________ 1231A
rom tuilN oo e e i 1231D
from street corners and curba. 1231B, 1231C
rubbish.._ 1231E, 1280A
climbing of________ - 1280A(2)(b)
ecommunication. .. ._.._..___ 1263A
conerete. __________________ 1261A(2)
deflection and deformation of . --- 1260, 1261A(6)(b)
depth of setting...._________ e A e 1261, 12628
e LT 1286
Sxposuretofiren .. oo oo L o oo 1231E, 1280A(1)
foundations. .. ______ --- 12614, 1261B
grade of ___ 1243A, 1261A
grounding__ 128DA(4)
guards for____ 1280A(2)(a)
[ {1 POt - wemcanmmewm=nes 12610, 1262C, 1282
head clearance 1286D
identification of -~ 12B0A(6), 1286A
jointly used, grades of -~ 1243A
relative conductor levels 1220
supply communication eircuits 1222
loading 1254
e el R et e r 1281, 1262A(4), 1286B
longitudinal strength of, special cases._________________ 1261A
maintenanee___________________ 1261A(4), 1262K
minfmumsizes..____________________________________ 1261A(4)(g), 1262A(6),
1262A(8), 12634
obstructing teaffe..___________ 1231

i T [ R e S 1280A(T)
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precautions when climbing.______________ 14838, 1451B
Pprotection, against elimbing 1280A(2)(b)
againstfire __.______________ 1280A

against mechanical injury

protective contings 1261M
SOOI oo 1261A(4) (), 1262A(5)
i e 1261, 1262B

i e R ---- 1261A(4)(g), 1262A(7),
steel _____________ 1261A(3)

flexible 1261A(6)(b)

foundations -- 1261B, 1262B

strength of 1261, 1262, 1263A

at angles and dead ends 1261A(T)

for grades B and C 1261A

for grade D 1262

forgradeN._____._____ "~V 1263A

when used jointly________ 12434, 1261G(1)

atresses in, maximum._...______________TTTTTCTC 1261A(3)(d), 1261A(4) (d),

1261B(2)(a)

testing of, before eimbing...___________ 1483B, 1451A

top diameter___________ --- 1261A(4)(f), 1262A(6)

warnlngelgns. ... . . T 1214C, 1280A(3)

e L 1261A(4), 12624, 1268A
i R 12394, 1280A(5), 1433C, 1451B
Porcelain, bushings.____________ 1138B

Somalabors. oo T See, 127, 1271, 1283
---- 1148
e et 1189A, B
-- 1020
--- M37TH
__________________________ 1084
e S 14371
equipment, grounding of 1034, 1085
1111E
1034
1111E
14871
......................................... 1216B and C
Potheads, use of 11634, 1297D(2)
Power circuita in central office 1450G
Prime movers, apeed limit for 1130A

Private plant grounding

Proceeding of work i i e A 1423G and H
Protecting (see also guarding) arcing 1124
OO = s e secme s oo 11604, 1161, 1175
conductors, longitudinal runs_________
vertiealruns___________________\ " 1236H, 1238C
control cireuits. ______________
endsand joints_____________
movingparts._______________ 1122, 1177B
station equipment._____________ -- Sec. 118, 1175
Lo s S e S 1421H, 1433H, 1451H
working, by L A 1123C, 1173, 11858, 1423D
by ewitches and disconnectora._._______ " 14211
Protection against, arcing insulator..._______
arcing of underground cable

deteriorating agencies. _______

ELECTRICAL CODE—INDEX

Order No.
Protection
low and under s, R 1130D
of conductors. .._.._________ " -- 1160, 11614, 1297B
of control eireuita__.._______ --. 1140F
PPRE QORI o cmsciisiiintiae o 1238C
of exposed communication Hnes.__......___._______ 1287
of longitydinal rune. ... 77T 1236G
Protective, arrangements of equipment_.___________ Sec. 112
covering
formetalparte.ooo..._.___ 1261M
for stes] supporting structures 1261A(8)(g)
o DT SO --- MI11F, G, 1444
grounding._.___________ " Sec. 108
o A 1424
i b i 1411
Public Service Commission, Order______ Page 6§
Pulling cables....____.________ 1436F, 1452E
Puncture voltage for insulator._______ 1273, 1274
Q
Qualifications of employees. 1410E, 1443
Qualified (Def, 96) 1020
o o N i 1421C
R
ol R 1020
Racks
on unication lines at crogsi L W - 1262E
on supply lines, vertical ____________ 12864 (4)
climbing spacefor_..___________ 1236G(1)
Railings_._______________ T 1112, 1124C
groundingof..________ " = 11288
guards for svitehbourds, . .o 1186A
i = T N S e 1131B
Railroads
e L 1232
crosaing vertical separation of communieation conductors 1238E
increase vertical clearance of linesover.__________ 12328, C
tracks, horizontal clearance to poles 1231D
Rails clearance of polesfrom__..________ 7T 1231D
Railway construetion___.__._____ ~ T 1289
assurance against losa of power_ __ . 1289D
at railway crossings..___________ 12428, 1289D
guards under bridges._._____________ 1289E
high voltage contact eonduetor, . oueoioiaiia o 12898
Bupporta for contact conductors._.______ 12894
Shirdrallee. . ... T 1289C
Railway crossings by electric railways.._______ 12894
elearance of conductors above rails. 1232
of trolleys above raila.__________ 1232A
grade of construction at._________ 1242, 1243
Railway, feedera grades of construction 1242B
Rain-tight (Def, 98) 1020
Rating (Det. 99)..________ 7 1020
Ratio, of flashover to puneture volt 1278
Readily accessible (Det. 200)...___.._..________ T 1020
- Readjustment of e S 1238B
Realization of intent of rules. .o 1018

207 |
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Order No.

Receptacle outlet (Def. W e msmcmmmag e - lo2o
Reconstruction (Def, 102)
Record of defects. e e 1218A(4)
Reduction in number of wires, permisaible. .. ____________ 1264B
Redwood poles (see poles)
Regulators, induetlon..._..____.______ . 11148, 1152, 12868
Reinforced concrete poles. ____________ S e e 1261A(2)
Relations between various classes of linea________________ Sec. 122
Relative levelsof wires_.___________ 1220, 1238A(1)

WO o e 1220C(1)

minor extensionsa____________ --- 1220B(2)

preferredlevels...._____..____.________ - 1220B(1)

supply and communication lines 1220B

supply lines of different voltage 1220C
Remotecontrol________________ 11704, 1171, 1174B, 1191B
Removinggrounds_ __.__._____________ 1424E
Repairing and inspecting ______________ 1012
Repairing, lines._________________ 1213A(5), 1262K

atation equipment. 1123C

subway equipment______ 1437G

1420L
1213A(5), 1262
1435G, 1462F

1435G, 14361, 1437N, 14511,
1462F

1430H
...................... 14231
Requirementa for
L 1100
Part 2
1110
Part 1
1411B, 1422D
1154
1164
1038
14108
1410G
14231
1421E
1410D, 14204, 1442 v
Rheoatats.. ... .. . _ Sec. 115, 1154, 1170A
location of 1154
Rights-of-way, construction on fenced 1242
Rigid conduit (Def, 25) 1020
Risers.._._._____________ 1232C, 1297
1297E
1216B
1261A(8)
1232
Roadway, clearance of wires and conductors above___ 1232
for electric railway wirea 12894, 1289B
Rods, anchor 1282G
Rod size [or artificial grounds - 1037D
Roofs, attaching conduetorato.._____________ " 1280C
conductors crossings _.______.________ . 1234C
Rooms and spaces -- 1010
Rotating equipment______ e maiccencceaaeaoa.. Dee 118

1431G, 1432G, 143K, 1434G,

BLECTRICAL CODE—INDEX 209
Order No,
Rotating machiwery_________ See. 113, 1110C
attendanceof _________ . -- 1411A
groundingof .. ________ 1032, 1033, 1034, 11324
guarding live parts of .______ T N 1131B
guarding moving parts___________ T
Rubber
L 3 11264, 1178, 14228, 1434C
e 1124C
Rubbish near poles____ 1280A(1)
Rules, bookof ._______ 5 L 14104, 1410C, 1440, 1441B

1410A(1), 1440

Sec, 144, Sec. 145
- See. 142 and 143
1410A(2), 14400

- 1020
____________ 1242
8
Safe supports for WORI L oo =---------- 14211, 14338, 1433D, 1450D,
1451A
Safety appliances, furnishing_._______ 1126, 1411F, 1444
useof__ _ - 420G
Safety belts, inspection of__ _ - 1411G
provision of 1444C
BRSOk e 14207, 1450D
Salety loops on ladders 2 1112
Sags (Del, 104) 1020
basis of computation Shmemmseesiiioaicao o . 12B1F4)
communication lines erossings contuet conductors_______ 1261J(2)
conduetors on samesupport.____._______ mesmme-wo._.. 123BB
different, on same supports_________ -. 1238B(3)
gradesBand C______________ -~ 1261F(4), 1261J(1), 12611(2)
D.__-.._-._-...__-__.___. . IEGEI(-&),IESEJ{Z}
B oo T 1263E(3)
inereased clearancea for__ --- 1235A(2)
messenger.__________________ = 1261J(1) (b), 1262J(2)
readjustment of .___________ . - 1230E, 1238B(3)
serviee leads 1263E(3)
Scopeof code______ = : 1000
onlines...._______ -—-- See. 120
Sealable equipment (Def, W -~ 1020
Sealing conduit, hazardous locations.___________ - 1164A
Sealing laterals_._______ sesemsamssesascoioa.. 12010
Secondaries
grounding of --- 1081
instrument transformers__ o 10330, 1151
Selection of insulators 1276
Separutz.polelim.-s______.__...__.._. - 1223
grounds and ground conductor__ . ____ --. 1036, 1037J, 1039
Separation in anydirection...____________ -~ 1238C
Sepuration of (see also clearances) bare paris__ -~ 1124, 11844
cables underground _ _ e ae 1291, 1284
circuits and equipment on jointly used poles._______ 1238
communication and supply lines_____ . g TS
communication equipment and supply lines________ - 124RE
communication lines and supply equipment________ NP (.t |
conductors, and noneurrent-carrying parts_______ e LOORIS
stsuppnrts...__________.__.___ _____ P T - 1235A(2)
attached to hridgeu__..__.___,_______.___.. D
attached to buildings. ____ ... vy - 12358
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Order No,
T S TS S 1294 A
not carried on crossarms._______ e ~mremm-as 12838D
of differant voltagea on pame crossarm.__ === 1236A(B)
of anme voltage elassifieation ; 12388
on horizontal crossarms___________ 12388
1235A
12364
12354(4)
1288C
12354, 1238
1238
1291R
1223
riners, communication and supply 1297A
Verblell oot 1238
Series circuits, clearances for 1230B
gradeof _______ 1242A
handling of____ 14221
postbionof . _.........o_ . 1285A(5)
precaution when working on__- 14348, 1434F
reporting defects of 1434G
testingof__________ "~ 1484F
Series BRI, e st 1132B
Seriea lamps
bridgingof ___________ 1434D

disconneetion.__________ i
handlingof__________ R

12B6E\6), 1434F
1434C

installation of 1286E
12B6E
128618
........................................... 1434
Service (Def, 106) 1020
USRI Wi o 1020, 1263E(4)
conduetor (Def, Werwss 1020
conduit, grounding ________ 1082
erossings, grade of construetion. . ________ 1242
drops, cabled (Def, e — - 1020, 1263E(4)
connectionsof . __________ 12858
Bupply.._________ 1263E
entrance (Def. 106)_ 1020
equipment (Def. 106) 1020
hazard by interruption of _____ e s 1176
insulation 1263E(1)
leads, crossarm____ 1243B
L i 12434
maintaining on cirenjts_ 1421G
materials________ 1263E(1)
pipe (Def, 108). . ______________ 1263E(1)
pipe (Def, L 1020
raceway (Defl. 97)____ = 1020
mstoring-..___...__-__.__..___ 1421F, 1423K
sag_____,'_.__.__.___._____-___ 1263E(3)
Bive.__________ 1263E(2)

Setting poles. ... .. ___ 1261B(1), 12628

ShadingIamps_‘_____.._______ﬁ_,-.___________,__-.__. 1111c
Shafting, g'uardingul’.____,___..___“________.. 1122
SheR (DL 300 o e 1020
Shielding equipment from deteriorating agencies 1128
Shields ____ e e e TR
Shock, avoiding._______ i Smmemcmemeee oo T428R, ©

BELECTRICAL CODE—INDEX 211
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Short-opan erossing congtruction. . _____ s e JERIIC
Should (Def, L e S S 1020
Shunting water mefers._________ s=sa. HIBTA
. e OO 1261A(5)
Bignal (see ecommuniention)
Signaling apparatus, fire and police
special supply civeuits for___________ 1220B(3)
Signe, danger_________ 1214, 14111
o U R 1214C(3)
Signs warning
an proteotivedevice ... . 1411H
forbridges.... ____.__ " SRR T 1280A(8)
for disconnectors and switches..___________ 11744, 1174B
for equipment under test --. 1482W -
for exposed live parta____ - 14111
for fire extinguishers....______________"TTTTTC -. 1118
T e 1214B, 1280A(2), 1280A(3)
for gtarting devioes. ... _ T 1430B

for gtation entrances_ _____ ——

for traffic protection__
Simultaneous application of loads_ A
Size of

Slack in overhead conductors. _____ N
Stippery floors___..___________
Sockets
ingulating____________ e v e T R s
Solid enclosure in hazardous locatfons.._________
Spacing blocks for COMBRIME. , oo
Span lengths (Def, 109)__._________
Spans, averaged_ ______ e e e A s
increased clearnnce for g e
length of, communieation line at railway erossings. . ____
paired eonductors ..
supply line_____ S =5

parts (see arcing parts)

Special, authorization for station operatfon__________
permission (Def. B0 e
Precautions, supply lines on unusual supports.___ =
supply eircuits for operating signal equipment__________
L= [o] Y e S

Specially installed cables__

Speed control____________

Speed limit, motora. ___________
prime movers._______________ o

s e VN i

Splices

at erossings Ay e e SR
for main leg members__ =N
in leg members. _

11104, 1411H
1438H, 1436B, 1451H, 14524
12681

1261E, 1262F
12631
1230E

1127A
1262D(8)

1020, 12621

1252D

12328, 12838
1262A(4) (b)
12621(3)

1261F(2), 1263D(2)
1232

12844, B

1220B(3)
43F
12414, 1261G

1130C
11304
1261A(4), 1262A(T

1261F(5), 12621(5) |
1261F(5), 12621(5) |
12681A(3)(g) |

1261G(1), 1206A '
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Order No.

Spurs.or climbers, care and wseof..__.._________ 14831, 1451C
s i 1112

88 supporting surface for workmen___ ___ o 1124A

s SN s zaa 3118

i i i 1112
Starters (see also controllers)

motor TR o o bl s | 1130D
i 1127A, 1135B, 1154, 1170A
Station, S Do S R S See. 111

equipment, authorization to work on

it o RS 1124

guarding moving parts 1122

identifieation Oficmwesi, & _ = ~ 1129

in hazardous locations. ___ 1127

Inspectionof .. ________ " 1121

Mahtog..._.._____ T -~== 1111

protective grounding 1123, 1182, 1178, 11858,

1193, 1423D
wiring for illumination________ 1166

1126
Stations, (Def, 43) authorization for operationof ________ 1020, 1421D(2)
construction of, exits 1112
1112
1112
1112
1124 A
1113
1110B, 1123B
1129
1111, 1148, 1168
1110B, 1124, 1153
1100
1013D, 1124A
- 1110B, 11148, 1153

- Paga 11
1214C

1112
1112

1131B

1280A(5), 14518
12394

1280A(5)

1433C, 14518

Stopping devices..._________ 1130
aopipmEnt. e e 1130B

Btorage, about switchboards 1180B
insupply stations_.________ 1110B

Storage batteries.____ See. 114
classification of ___ -- Sec, 114
conductors___._________ y .- 1148
guarding live parts of__ 1147
illumination e e 1144, 1148

1140
imolationef _____ . _ __ H e ISKApR: § 7 & |
rooms, illumination of . ____ 1111, 1148

precautions to follow in = 1430, 14501
ventilation e 1142
T o S, - 1 |
Strain insulatora (see alan Insulators). __________ " 1272

BELECTRICAL CODE—INDEX 213 |

|

Order No. |

Btreet lighting equipment_______________ LT 12868 |

are lamp digeonnects_ ___ 12B6E(6) |
clearance from ground___ 1286E(2)

clearance from pole. . . 1286E(1) [
insulators in suspension ropes.._ 1286E(5) |
horizontal clearance.._______ 1286E(3)
SN o e 1286E(4)
Street openings, eudtdingof. oo o 14368, 1452C |
Street railways, construction..._._________________ 1289 |
grade of conductors_ 1242B |

thidrafla......._________ TR 1289C l
tracks, separation from ducts and manholes_ 12904, 1290C, 1293, 1204
trolleys, guarding under bridges. 1234D(2), 1289E il
included in transverse load_____ 12562B(2)
minimum sigs_____ 1263G
Bupporta________________ 1252B(2), 1289A
gsuspension of high voltage 1289B
Strength of
SOMMIHOARION COhIML <o o aivcmi e 12611
conductor fastening__________ 1261E
1261F
1000
12618, 1262B
1124B
1261C, 1262, 12828
12611(2)
12617
12617(2)(a)
12613(2)(b)
................... 1261E(1), 1262F(2)
............. 12624
1261F(f)
1261A(8)
1261G
1261A(5)(b)
1261F(6)
1261A(4)
strength requirementy_ Saa See. 126
Stresaes, in conductors.____ e 1261F(4)
NIRRT 1161C
Stringing wires.._________ - 14227, 14937, 1435F, 1451G
Structural steel._________ 1261A(3)
Structure conflict L) S 1020, 1241E
ea (zee poles) =
Substantial (Def, b T ---- 1020
Substations (See stations)
IO o 1110D
Subway and tunne| operation._________ 4 1437
Suddenly moving parts, protection from 1122B, 1177B
Supervision of employees .. ___ " 1420D
Supply cable, classification for gradea___ 1241A
i b A N s 1261G
Supply equipment Lo T [ ——————
eeparation from communiecation conductors
Supply lines (Def, L
Approaching ______ 1485D, 1451D
branch connectiong of _______ 1285B
clearance above ground rails__ 1232
SR I e e 1238 |

communication lines used in operation of supply lines ___ 1288
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Order No.

construction and maintenance gonmral. 1210, 1211
construction under railways_....______________ " 1291B, 1204

_____ 1238
o-- 1242, 1243
--- 1214, 1296
--- 1286A, 1286A
inspectionand teats._.____._________ . --- 1218
--- 1276B
.- 1222
......................... 1421D, 14224, B, C, 1428, 1488,
1461F

Bupply systems
operating rulea for. . ouooooioiio i Sec. 141 and 142

Supports, (see also foundations)

battery rooms_.____ i e e 1144
conductor (see insulators)
foreable. ... __..__________ 1202G

--- 14201, 1433B, 1450D, 1451A
................. 1433D
............................. 12B6E(4)
Buspension insulators, (see also insuletors)
B CrOSSINgN. oo i 1278G
Increased cl i P 12328, 128388
material fpr street lamps.__....__.___________ 1286E(4)
B (D AR 1020
Switchboards and panelboards (Def. 5 e e 1020, Sec. 118
aosommibility of ... 1180C, D
........... 1180D, 1183, 1186B

care about, employees_. ___________
dead-~front.

BLECTRICAL CODE—INDEX 216

Order No.
---- 1020, Sec. 117

-a 1176

--- 11704, 1218
--- 1170B
—ee 1174

conatruction of, for good contacts. ... .. ___.._._____ 1174D
frame on rotating equipment__________________ --- 1181C

--- 1178, 1178
-=a 1179
..................... 1144, 1148
....... mcemeemmma-- 1216B

--- 1086A

--- 1296B

--- 1170B

1143
1170A, 1188
......... 11704, 1179, 1216B
..... 1171
..... 11704, 1171, 1172
..... 1114, 1171, 1174C
-—-= 1171
was 1ATR

................................... 1081B(2) & B(8)(e)
T
Tablea
clearances
fromliveparta. .. . 11244, 1422C
underground risers__________.__________________ -- 1282C, 1297TE
vertical and lateral conductors__ 1239D
wires crossing wirea. . __ 12834
wires from, bridges..__. 1234D(1)
buildings__________ 1234C(4)
ground or rails__..___ 12382
supports. . .____.._____ 1235A.(8)
climbing space._..____._________ 1236E(3)
crossarm, separation.....__.____ 123BA(1)
e e o 1261D(4)
depth of settingpoles.______________________________ 1261B(2)(b), 1262B
foundations for poles, strength._________________ ---- 1261B(2)(b), 1262B
grades of construction, communieation conductora. . ____ 1242
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Order No,
Shmultiple cromlngs. . ..o i 1241D
supply conduetors_._________ 1242
guys, strength for grades Band C.________ ---- 1261C(6)
i S -- 1262C
horizontal clearances and separations -- 1286A
illuminatjon intensities in stations_____ = 111
insulator test VORI e 1274
isolation by elevatio it ———— 112M]
loading specifications. ... 77T 1261
Mmessenger communication cables, size_ _ _ 1262J(1)
POl LI OO, oot 1261B(2)(b), 12628
saga of communication conductors, copper & steel.______ 12621(4)
S i o N --- 1263E(3)
slzea . __________ --- 1263E(2)
steel poles, L/R ratio. --- 1261A(8)(D)

thickmess of metal__

Uoitatresses...... ___ -- 1261A(3)(d)
vertieal clearancea and separations -« 1238A
wood poles, allowable o IR 1261A(4)(e)
depth of setting............ T 1261B(2)(b), 1262B
e st IS i 1262A(1)
ultimate stresses__________ ---- 1261A(4)(c)
working space about live et L 1124A
Tag (Def. A s 1020, 1411F(5)
distinetive character - l423C
removaloef ... _____ -=e 14287
b SR e 11748, 1411F(5), 1421F, 1430B
Tegging, clreutta......._.._________ T 1421F
OO MR st 1423C
Taped jolnt meters..ooooocovoee e 1431B
o et e 1422A(6)
Taping ends and joints...._____._________~ T 1165
o, e 1231B
in crossing apans__ --- 1261F(5), 12621(5)
OOl BRI ooy oo oo Page 8
Telephone and telegraph (see communication)
Temperaturea
of rheostats and resistance devices..____________ 1154
Pprotection against excessive
Temporary installations.______
modification of rules.________ 1013, 1410A(3)
WV AR s s it i

wiring, disconnection of -« 14371
for stations --x 1186
--~ 1437L
Tensions in, cable messengers, -- 12627(2)
conductors (Def, 116) 1020, 1261F(4)
Terminal bages

construction._
Testing.
and splicing live cables

........... 1121B, 1411, 1422, 1434C
-- 1213A(3)

BLECTRICAL CODE—INDEX 217
Order No.

Teats for, ingulators_.._.______________ 1274, 1276 |

e N Sy iy 1261A(3)(g)
Thermal protecti IR e i S 1161
. 1261A(8) (e)
Third-rail collector

guarding or isolating 1289C
Through bolts 1239F(4), 1289G(4)

Tie wires and other fastenings for, communication
et L 1262H
supply lines. _ -- 1248C, 1261E(1)(a)
Bpecial casea 1261
Toe boards for, floors 1112
platforma 1112
oo 1112
surfaces above live parta_____ 1124C(T)
L0, - oo i e e 1431F

---- 1261A(4) (g)
1020
-- 1485E, 14518

................................... 14224(1)
Towers (gea poles)
Traffie, protection of 1421H, 1483H, 1451H
Sec. 115
1081B, 1033B
Bec. 115
1081B, 1151, 1152
1124, 1153, 12388
1114, 1151, 1153, 1288, 1286
1031

1114B, 1153
onpoles.__________ 1286B
vault (Def. 118)__________ "~ 1020, 1168, 1162
Transmission lines (see supply lines)__ Part 2

Transverse loading, (see also loading) __________________~ 1262B
averaging sparlengths.._________ "7 1252D
special requirements..........___.____ T 1261A(5)
strength (line supports)___________ 1261A(3) (m), 1261A(4)(a), 12624
three poles 1261A(1)

1282C

1280C
1281
1231F
1281
.............. 1281
Trolley contact di ]
attached to bridgea._______________ 1234D
clearance above rails and ground 1232, 1238A
grade of 1242B
1234D(2)
1289D
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Trolloy feedera.....oooe oo 1220B(1), 12334, 1242B
Trouble reporting to chief operators, 1430H
Tunnel (see subway) WORMING O« e 1487

Twisted-pair conduetora (see paired conductors)

Two workmen required_ 1411B, 1422D, 1432F

Type of guards..__________ 1124C
U
Ultimate fiber stresses, wood poles.._._______ 1261A(4)(c)
Ultimate strength of
BBl e 1261A(3)(d)
W00 POleB. i e e e 1261A(4) (e)
Underground, cables (see enbles)

duetors (ses cond )
conduit and ducts (see duets)

equipment, multiple connections of _
MO, oo i i e

lines, com icati pany operating rules..._______ 1452
crossings under railwaya 1290C, 1298, 1294
operation 1436
MO n e 1232C, 1297C
yat A 1462
L 1290A
supply, operationof.. ________________ " 1436, 1437
Under voltage protection._.__________________ 1130D
Unguyed supports at railrond erosafngs._ . _______ --- 1252C
Uniformity with existing construction. . 1013
Unqualified workmen_...._____._______ 1411C
Unsafe supports. ____.__ S 1433D
Urban districts (Def. 119)____________ 1020
grade of conductorsin.___..______________ 1242
Use of
approved material and conatruction methoda________ --- 1011
ground as part of circuit 1215C
of guy ineulators_..___________ 128388
Utilization equipment (Def. 120) 1020
\ 4
Vapor-tight (Def. L L SR [ ]
Vault, transformer (Del. 118) 1020, 1114B, 1158, 1172
‘Ventilated (Def. 122)_____________ 1020 j
Ventilation of, battery rooms. 1141, 1142, 1145, 1292D

moanholes. - .o 1292D

11358
...................................... 1110B, 1114B, 1158
1282

1232B

increase for suspension insulators 1232B
increase for voltage.._______________ " 1232B
Vertical conductor (Def. 123) (see also conductora)________ 1020, 1238D
BEERORBIVERY O i i i o i 1288B(2)
climbing space. ) o 1236H
separations for__...________ 1238
be s 0T " 12562A, 1262E

Vertical separations of
conductors and noneurrent-carrying parta..___________. 1288E
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conductors on,samepole_.________________
T
line conduetors on horizontsl crossarme..._____________ 1238B
Visitors : 1411C
Voltage (Def, 124) -~ 1020
increased clearance for : 1232B(2), 1233B(2), 1235A(2)
w
Waivingorders_.._________________ .
Warning employees___________
Warning signs (see aigns)______ ---- 1214C, 1280A(8), 1411H
warnings and barriers...____._____.________ " 1432E
Watchman atmanholes._.._______________ " 1486D, 1452C
‘Water pipe connections ---- 1086A, 1037
Water pipegrounds..______________ 10364
Waterproof (Def, 126).._.___________________ -- 1020
Water aystems, grounding to ) -~ 10864, 1037
Watertight (Def. 126) _____________ .- 1020
‘Weather conditions______ -~ 11108, 1250, 1251
‘Weatherproof (Def., 127)__ -- 1020
o 1110B
Well casing grounding on__ 1039B
‘Width of working space_ _ _ 1125B
WIRAPIRSIRL...o..c ey piasisimmicsioncie s e o L 1251
Wire (see conductors)
gauges (Def, 128) ___ T TP P S, (1 |
raceways,groundingof._..______.________ 1082
Wireleas (see radio)
Wirea
ing lightning ar 1192
handling_._._._.__________ 1422H & 1
protection from falling________ 1421H(2)
stringingof .. _____________________ 14227, 1435F, 1451G

vertical clearance, above ground and rails

Wiring

1282

diagram for, eql.f[pment andlines________.___________ 1411D
equipment in manholes..________ --= 1209

for illumination:_..__ RSvairaiis --- 1166

lightning arrester grounds. . _______ 1192

on switchboards, arrangement_________ 1180C, D, 1184A
Wood, molding, uge of -~ 1289C, 1289D(2), 1289F

poles (see also poles) 1261A(4), 12624, 1263A
__________ 1261A(4)(c)
Y8 o e i 1261C
........ 1261A(4)(b)
.............. 1261A(4)(1)
e et 1261A(4)(g)
.................. 1261A(4)(D
—eo- 1261A(4)(0)
Working space. -~ 1287
nboutequipment....._.____________ U 1112, 11244, 1126A, B,
1131D, 1164
aboutlightningarrestera_...________________ 1190B, 11918
about awitchboards. -- 1180B, D, 1186C
3
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inmnholu...---__-_--.---. .......................... 1292B(2)
e 1125
Interal (Def, Mool et memamceasadan 1020, 1287
Hektabgamitors.—. T 1190B, 11918
e e S 1237A
oRstruction of, by cenductors....._________ 1237C, 12394
i g Ao 12878, D, 12394, 12864, D
e . O 11254 '
.................................. 1126B
# request -2. l423B
--. l422G
14211

14118, 1422D, 1432F
.................................. 1411C
11868
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