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UNITED STATES DEPARTMENT OF AGRICULTURE 
Rural Electrification Administration 

November 20, 1986 
REA BULLETIN 50-4 

SUBJECT: Specifications and Drawings for 34.5/19.9 kV Distribution Line 
Construction (D-801). 

1. Purpose: To announce the issuance of REA Standard D-801, Specifications 
and Drawings for 34.5/19.9 kV Distribution Line Construction. 

II. General: REA has prepared this bulletin to provide borrowers with 
standard construction drawings for 34.5/19.9 kV overhead distribution 
lines. The decision to use 34.5/19.9 kV should be based on the borrower's 
individual situation and should include an economic analysis. 

This bulletin is similar to REA's Specifications and Drawings for 
24.9/14.4 kV Line Construction with increased clearance where necessary, 
the use of post insulators instead of pin insulators, and the use of dual 
dimensions (customary and metric). The metric dimensions are approximate 
equivalents for the customary dimensions. 

III. Availability of Standard: Copies of REA Bulletin 50-4 may be purchased 
from the Government Printing Office. Questions concerning this standard 
may be referred to the Chief, Distribution Branch, Electric Staff 
Division, Rural Electrification Administration, U.S. Department of 
Agriculture, Washington, D.C. 20250. 

Assistant Administrator - Electric 

Index: 
SPECIFICATIONS AND STANDARDS 

Construction Specifications and Drawings - Bul 50-4(D-801} 
Drawings - Bul 50-4(D801} 

1 



1 



SPECIFICATIONS FOR CONSTRUCTION 

1. General 

All construction work shall be done in accordance with the staking 
sheets, plans and specifications, and the construction drawings. 

The 1987 or latest edition of the National Electrical Safety Code 
(NESC), ANSI C2, shall be followed except where local regulations 
are more stringent, in which case local regulations shall govern. 

2. Distribution of Poles 

3. 

In distributing the poles, large, choice, dense poles shall be used 
at transformer, dead-end, angle, and corner locations. 

Pole Settins 

The minimum depth for setting poles shall be as follows: 

Length of Setting in Setting in All 
Pole Soil Solid Rock 

feet (meters) feet (meters) feet (meters) 

20 (6.10) 4.0 (1.22) 3.0 (0.91) 
25 (7.62) 5.0 (1.52) 3.5 ( 1.07) 
30 (9.14) 5.5 (1.68) 3.5 (1.07) 
35 (10.67) 6.0 (1.83) 4.0 (1.22) 
40 (12.19) 6.0 (1.83) 4.0 (1.22) 
45 (13.72) 6.5 (1.98) 4.5 (1.37) 
50 (15.24) 7.0 (2.13) 4.5 (1.37) 
55 (16.76) 7.5 (2.29) 5.0 (1.52) 
60 (18.29) 8.0 (2.44) 5.0 (1.52) 

"Setting in Soil" depths shall apply: 

a. Where poles are to be set in soil. 

b. Where there is a layer of soil of more than 2 feet (610 DDD) in 
depth over solid rock. 

c. Where the hole in solid rock is not substantially vertical or 
the diameter of the hole at the surface of the rock exceeds 
approximately twice the diameter of the pole at the same level. 

"Setting in All Solid Rock" depths shall apply where poles are to be 
set in solid rock and where the hole is substantially vertical, 
approximately uniform in diameter and large enough to permit the use 
of tamping bars the full depth of the hole. 
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Where there is a layer of soil 2 feet (610 mm) or less in depth over 
solid rock, the depth of the hole shall be the depth of the soil 
in addition to the depth specified under "Setting in All Solid 
Rock" provided, however, that such depth shall not exceed the depth 
specified under "Setting in Soil." 

On sloping ground, the depth of the hole shall be measured from the 
low side of the hole. 

Poles shall be set so that alternate crossarm gains face in opposite 
directions, except at terminals and dead ends where the gains of the 
last two (2) poles shall be on the side facing the terminal or 
dead end. On unusually long spans, the poles shall be set so that the 
crossarm is located on the side of the pole away from the long span. 
Where pole top insulator brackets are used, they shall be located on 
the opposite side of the pole from the gain. 

Poles shall be set in alignment and plumb, except at corners, 
terminals, angles, junctions, or other points of strain, where they 
shall be set and raked against the strain so that the conductors are 
in line. 

Poles shall be raked against the conductor strain not less than 
1-inch (25 mm) for each 10 feet (3.05 m) of pole length nor more than 
2 inches (51 mm) for each 10 feet (3.05 m) of pole length after 
conductors are installed at the required tension. 

Pole backfill shall be thoroughly tamped in full depth. Excess dirt 
shall be banked around the pole. 

Poles which have been in storage for more than 1 year from the date 
of treatment shall be ground line treated when installed. 

4. Grading of Line 

When using high poles to clear obstacles such as buildings, foreign 
wire crossings, railroads, etc., there shall be no upstrain on 
pin-type or post-type insulators in grading the line each way to 
lower poles. 

5. Guys and Anchors 

Guys shall be placed before the conductors are strung and shall be 
attached to the pole as shown in the construction drawings. 

All anchors and rods shall be in line with the strain and shall be 
installed so that approximately 6 inches (152 mm) of the rod remain 
out of the ground. In cultivated fields or other locations, as 
deemed necessary, the projection of the anchor rod above earth may be 
increased to a maximum of 12 inches (305 mm) to prevent burial of the 
rod eye. The backfill of all anchor holes must be thoroughly tamped 
the full depth. 
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After a cone anchor has been set in 
backfilled with coarse crushed rock 
anchor, tamping during the filling. 
be backfilled and tamped with dirt. 

6. Locknuts 

place, the hole shall be 
for 2 feet (610 mm) above the 
The remainder of the hole shall 

A locknut shall be installed with each nut, eyenut or other fastener 
on all bolts or threaded hardware such as insulator studs, upset 
bolts, double arming bolts, etc. 

7. Conductors 

Conductors must be handled with care. Conductors shall neither be 
trampled on nor run over by vehicles. Each reel shall be examined 
and the wire shall be inspected for cuts, kinks, or ·other injuries. 
Injured portions shall be cut out and the conductor spliced. The 
conductors shall be pulled over suitable rollers or stringing blocks 
properly mounted on the pole or crossarm if necessary to prevent 
binding while stringing. 

The neutral conductor should be maintained on one side of the pole 
(preferably the road side) for tangent construction and for angles 
not exceeding 20°. 

With pin-type or post-type insulators, the conductors shall be tied 
in the top groove of the insulator on tangent poles and on the side 
of the insulator away from the strain at angles. Post-type insulators 
shall be tight on the studs and brackets, respectively, and the top 
groove must be in line with the conductor after tying. 

For line angles of 0° to 5° in locations known to be subject to 
considerable conductor vibration, insulated brackets (material 
item da) may be substituted for the single and double upset bolts 
used for supporting the .neutral and secondary conductors. 

All conductors shall be cleaned thoroughly by wirebrushing before 
splicing or installing connectors or clamps. A suitable inhibitor 
shall be used before splicing or applying connectors over conductor. 

8. Splices and Dead Ends 

Conductors shall be spliced and dead-ended as shown on the 
construction draw~ngs. '],'here shall be not more than one spli~e per 
conductor in any span and splices shall be located at least 10 feet 
(3.05 m) from the conductor support. No splices shall be located in 
Grade B crossing spans and preferably not in the adjacent spans. 
Splices shall be installed in accordance with the manufacturer's 
recommendations. 
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9. Taps' and Jumpers 

Jumpers and other leads connected to line conductors shall have 
sufficient slack to allow free movement of the conductors. Where 
slack is not shown on the construction drawings, it will be provided 
by at least two (2) bends in a vertical plane, or one (1) in a 
horizontal plane, or the equivalent. In areas where aeolian 
vibration occurs, special measures to minimize the effects of 
jumper breaks shall be used as specified. 

All leads on equipment such as transformers, reclosers, etc., shall 
be a minimum of 16 copper conductivity. Where aluminum jumpers are 
used, a connection to an unplated bronze terminal shall be made by 
splicing a short stub of copper to the aluminum jumper using a 
compression connector suitable for the bimetallic connection. 

10. Hot-Line Clamps and Connectors 

Connectors and hot-line clamps suitable for the purpose shall be 
installed as shown on the guide drawings. On all hot-line clamp 
installations, the clamp and jumper shall be installed so that they 
are permanently bonded to the load side of the line, allowing the 
jumper to be de-energized when the clamp is disconnected. 

11. Sarge Arrester Gap Settings 

All surge arresters shall be the direct-connected type. The 
interconnecting leads shall be kept as short as possible. 

12. Conductor Ties 

Factory-formed ties shall be sagged in accordance with the 
manufacturer's recommendations. 

13. Sagging of Conductors 

Conductors shall be sagged in accordance with the conductor 
manufacturer's recommendations. All conductors shall be sagged 
evenly. The air temperature at the time and place of sagging shall 
be determined by a certified thermometer. 

The sag of all conductors after stringing shall be in accordance 
with the engineer's instructions. 
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14. Secondaries and Service Drops 

Secondary conductors may be bare or covered wires or multi-conductor 
service cable. The conductors shall be sagged in accordance with the 
manufacturer's recommendations. 

Conductors for secondary underbuild on primary lines will normally 
be bare, except in those instances.where prevailing conditions may 
limit primary span lengths to the extent that covered wires or 
service cables may be used. Serv~ce drops shall be covered wire or 
service cable. 

Secondaries and service drops shall be so installed as not to obstruct 
climbing space. There shall not be more than one splice per conductor 
in any span, and splices snall be located at least 10 feet (3.05 m) 
from the conductor support. Where the same covered conductors or 
service cables are to be used for the secondary and service drop, they 
may be installed in one continuous run. 

15. Grounds 

Ground rods shall be driven full length in undisturbed earth in 
accordance with the construction drawings. The top shall be at 
least 12 inches (305 mm) below the surface of the earth. The ground 
wire shall be attached to the rod with a clamp and shall be secured to 
the pole with staples. The staples on the ground wire shall be spaced 
2 feet (610 mm) apart, except for a distance of 8 feet (2.44 m) above 
the ground and 8 feet (2.44 m) down from the top of the pole where 
they shall be 6 inches (152 mm) apart. 

All equipment shall have at least two (2) connections from the frame, 
case or tank to the multi-grounded neutral conductor. 

The equipment ground, neutral wires, and surge-protection equipment 
shall be interconnected and attached to a common ground wire. 

16. Clearing Right-of-Way 

The right-of-way shall be prepared by removing trees, clearing 
underbrush, and trimming trees so that the right-of-way is cleared 
close to the ground and is the width specified, except that low 
growing shrubs which will not interfere with the operation or 
maintenance of the line shall be left undisturbed if so directed by 
the owner. Slash may be chipped and blown on the right-of-way. The 
landowner's written permission shall be received prior to cutting 
trees outside the right-of-way. Trees fronting each side of the 
right-of-way shall be trimmed symmetrically unless otherwise 
specified. Dead trees beyond the right-of-way which would strike 
the line in falling shall be removed. Leaning trees beyond the 
right-of-way, which would strike the line in falling and which would 
require topping if not removed, shall either be removed or topped, 
except that shade, fruit, or ornamental trees shall be trimmed and 
not removed, unless otherwise authorized. 
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17. Structures Exceeding 200 Feet (60.96 m) in Height and Structures 
in the Vicinity of Airports 

The Federal Aviation Administration (FAA) requires (14 CFR 77) that 
in cases where structures or conductors will exceed a height of 
200 feet (60.96 m), or are within 20,000 feet (6.10 km) of an 
airport, the nearest regional or area office of the FAA be 
contacted and FAA Form 7460-1 be filed if necessary. 
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Single-Phase: 

ZAl 
ZAl-1 
ZA2 
ZA3 
ZA4 
ZA5 
ZAS-1, ZAS-2, ZA5-2A 
ZAS-3, ZAS-4 
ZA6 
ZA7, ZA7-1 
ZA8 
ZA9 
ZA9-l 

Two-Phase: 

ZBl 
ZBl-1 
ZB2 
ZB3, ZB3A 
ZB4-l, ZB4-1A 
ZB5-1, ZB5-1A 
ZB7, ZB7-1 
ZB8 
ZB9 
ZB9-l 
ZB9-2 
ZB9-3 

Three-Phase: 

ZCl 
ZCl-1 
ZCl-2 
ZCl-3 

ZCl-4 
ZC2 
ZC2-l 
ZC3 
ZC3L 
ZC3-1 
ZC4-l 
ZC4-1L 
zcs-1 
ZCS-lL 
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INDEX OF CONSTRUCTION DRAWINGS 

Single Primary Support 
Double Primary Support 
Double Primary Support 
Primary 1-Phase 20° to 60° Angle 
Primary 1-Phase 60° to 90° 
Deadend (Single) 
Primary, Single Phase Tap 
Primary, Single Phase Tap 
Vertical Deadend (Double) 
Crossarm Construction Deadend (Single) 
Crossarm Construction Deadend (Double) 
Crossarm Construction Double Line Arm 
Crossarm Construction Single Line Arm 

Crossarm Construction Single Primary Support 
Crossarm Co~struction Double Primary Support 
Crossarm Construction Double Primary Support 
Vertical Construction 
Vertical Construction 
Vertical Construction Deadend (Single) 
Crossarm Construction Deadend (Single) 
Crossarm Construction Deadend (Double) 
Crossarm Construction Double Line Arm 
Crossarm Construction Single Line Arm 
Crossarm Construction Double line Arm 
Crossarm Construction Single Line Arm 

Crossarm Construction Single Primary Support 
Crossarm Construction Double Primary Support 
Crossarm Construction (Large Conductors) 
Crossarm Construction Double Primary Support 

(Large Conductors) 
Crossarm Construction (Large Conductors) 
Crossarm Construction Double Primary Support 
Crossarm Construction Double Primary Support 
Vertical Construction 
Vertical Construction (Large Conductors) 
Vertical Construction (Large Conductors) 
Vertical Construction 
Vertical Construction (Large Conductors) 
Vertical Construction Deadend (Single) 
Vertical Construction Deadend (Large Conductors) 
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Three-Phase (Cont'd): 

ZC7, ZC7-1 
ZC7-2, ZC7-3 
ZC8 
ZC8-1 
ZC8-2 

ZC8-3 

ZC9 
ZC9-l 

Crossarm Construction Deadend (Single) 
Crossarm Construction Deadend (Single) 
Crossarm Construction Deadend (Double) 
Crossarm Construction Deadend (Double) 
Crossarm Construction Deadend (Double) 

(Large Conductors) 
Crossarm Construction Deadend (Double) Large 

Conductors with Unbalanced Loads 
Crossarm Construction Double Line Arm 
Crossarm Construction Single Line Arm 

Three-Phase, Double Circuit: 

ZDC-Cl 

ZDC-C2-l 

ZDC-C3 
ZDC-C4-l 

Guy Assemblies: 

ZEl-1, ZEl-2, ZEl-3 
E2-l, E2-2, E2-3 
E3-2, E3-3, E3-10 
E4-2, E4-3 
ZES-1, ZES-2 
ZE6-2, ZE6-3 
ZE7-2L, ZE7-3L 
ZE8-2L, ZE8-3L 
Ell, E12 

Anchor Assemblies: 

Fl-1 to Fl-4 
F4-l 
FS-1, FS-2, FS-3 
F6-l, F6-2, F6-3 

Transformer Assemblies: 

ZGlOS 
ZG106 
ZG136 
Gl50, ZG150 
ZG210 

ZG312 

Crossarm Construction Double Circuit Single 
Primary Support 2 Crossarm Type 

Double Circuit Crossarm Construction 
2 Crossarm Type 

Double Circuit, Vertical Construction 
Double Circuit, Vertical Construction 

Single Down Guy, Through Bolt Type 
Single Overhead Guy, Through Bolt Type 
Single Down Guy, Wrapped Type 
Single Overhead Guy, Wrapped Type 
Crossarm Construction Deadend Guy 
Double Down Guy 
Three Down Guys (Large Conductors) 
Four Down Guys (Large Conductors) 
Single Loop Guy, Wrapped Type 

Line Anchor Assemblies 
Service Anchor Assembly 
Rock Anchor Assemblies 
Swamp Anchor Assembly 

Single Phase Transformer at 1-Phase Tangent 
Single Phase Transformer at Deadend 
Single Phase Transformer on 3-Phase Circuit 
One Auto Transformer 
Two Transformers, Cluster Mounted Open Wye­

Open Delta for 120/240 Volt Power Loads 
Three Transformers Cluster Mounted 4-Wire 

Grounded Wye-Grounded Wye for 208/120 Volt 
Power Loads 
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Secondary Assemblies: 

JS to Jl2 

Service Assemblies: 

KlO, Kll, Kl4 
KlOC 
KlOL, KllL, K14L 
KllC, Kl4C, KlSC 
Kl6C, Kl7L, Kl7 

Miscellaneous Assemblies: 

ZM2-ll 
ZM2-12A, ZM2-12A2 
M2-15A 

ZM3-1A, ZM3-4 
ZM3-2, ZM3-3 
ZM3-10A 
ZM3-16 
ZM3-19, ZMJ-20 
ZM3-19A, ZM3-20A 
ZM3-23 

ZM3-24, ZM3-25 

ZM3-24A, ZM3-25A 

ZMS-1, ZMS-6, ZMS-9, 
ZMS-22 

ZMS-7, 81 18, 20 
ZMS-13, 14, 16, 17, 

19, 21, 23 

Voltage Regulators: 

ZM7-l 

Secondary Assemblies 

Service Assemblieo 
Service Assemblies, Cable 
Service Assemblies (Large Conductors) 
Service Assemblies, Cable 
Service Assemblies (For Ranch Type House) 

Grounding Assembly Ground Rod Type 
Pole Protection Assembly 
Grounding Assembly Ground Rod Type for 
Sectionalizing Air Break Switch 

One Sectionalizing Fuse Cutout 
2 or 3 Sectionalizing Disconnect Switches 
One Sectionalizing Oil Circuit Recloser 
Sectionalizing Air Break Switch 
2 or 3 Sectionalizing Oil Circuit Reclosers 
2 or 3 Sectionalizing Oil Circuit -:-~.:closers 
One Sectionalizing Oil Circuit Recloser with 

By-Pass Switch 
2 or 3 Sectionalizing Oil Circu!t Reclosers 

with By-Pass Switches 
2 or 3 Sectionalizing Oil Circuit Reclosers 

with By-Pass Switches 

Miscellaneous Primary Assemblies 
Miscellaneous Primary Assemblies 

Miscellaneous Primary Assemblies 

One Voltage Regulator Platform Mounted 

Metering Assembly Guide Drawings: 

M8 

M8-9 

M8-10 

MS-11 

M8-12 

1 

Secondary Metering Guide Single Phase 
120/240 Volts 

Guide to Yard Pole Meter Installation (Showing 
Pump Service Carried Underground) 

Guide to Yard Pole Meter Installation (Showing 
All Building Services Carried Underground) 

Secondary Metering Guide Three-Phase, 
208/120 Volts 4-Wire Grounded Wye 

Secondary Metering Guide Three-Phase 240 Volts 
3-Wire Corner Grounded Delta 
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Guide Drawings: 

Ml9 
M20 
M21 

ZM22-l 
ZM22-2 
M24 
M24-10 
M26-5 
M27 
M27-l 

M27-2 
M28 

ZM29-1A 
ZM29-1B 
M41-l 

M41-10 

M42-ll 

M42-13 
M43-4 

M43-10 
M52-3, M52-4 

R.l 

T 

Crossarm Drilling Guide 
Pole Framing Guide 
Angle Construction Guide Crossarm to Vertical 

Const. - 20 to 60 Angle 
Tree Trimming Guide 
Tree Trimming Guide 
Cable Service Assembly Guide 
Assembly Guide of Service Mast for Ranch Type House 
Security Light Installation Guide (Unmetered) 
Transformer Connection Guide Open Wire Services 
Transform.er Connection Guide Triplex Cable 

Services 
Transformer Connection Guide Secondary Underbuild 
Transformer Connection and Service Take-off 

Guide from Secondary 
Tap Assembly Guide 
Tap Assembly Guide 
Angle Assembly Guide, Vertical Construction 

20 to 60 Angle, Copper Type Conductors 
with Formed Type Armor Rods 

Angle Assembly Guide, Vertical Construction 
20 to 60 Angle, A.c.s.R. Conductors with 
Straight or Formed Type Armor Rods 

Deadend Assembly Guide - Deadend Clamp Method 
A.c.s.R. Conductors 

Deadend Assembly Guide (Large Conductors} 
Tap Assembly Guide Copperweld-Copper and Copper 

Conductors 
Tap Assembly Guide, A.C.S.R. Conductors 
Neutral Identification and Pole Numbering Guide 

Clearing Right-of-Way Guide 
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ITEM NO. 

f+'\ C 

ek ,+/~ 
POLE TOP INSULATOR ASSEMBLY 

Ci: --- --. • ea ::: 
= .1~e :~~ I:== ~~E •z:5• - eb ·~· 

=m ~~-!+l>c·d •<ff~ 
~~ ! !11 : I ~ Position of guy I I 

=co ~-~~, (when req'd.) I I 
IN I I 

-N -~ 1 I cm I ,- I/ Neutral 

bs-~~ iu--- -- II I - - -

I I I I 
I I I I 
I I I I I 

ll J : I k '- tJ 

MATERIAL ~TEM t.:O. MATERIAL 

bl I Bolt, sinole upset ea I Insulator , post type 

c 2 Bolt, machine, 5/8" « req'd lenath eb I Bracket,pole top 

d 3 Washer , square, 2 1/4" ek Locknut• , 01 required 

cm I Insulator, spool 

Maximurr Tranc;verse 
Load: 750 lbs. (3336 N) 
Ano le: 0° - 5° 

34.5/19.9 kV PRIMARY I - PHASE, 
SINGLE PRIMARY SUPPORT 

NOV.1986 ZA I 
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ek~ ,..+, ~c -~,++ /~ 
eb 

POLE TOP INSULATOR ASSEMBLY 

'=:c ::::-ea 
= 1NE '"""''" ~ Qe ·e~---eb - r=~ 

CX) :~~ I I if> C 

;! I ,' I ! ____....Position of, guy 
=u, e ~ ~i.---- (when req d) 

-~ ~ I cm 

.- 1TV-: 
bs-d-ek /I j 

I I 
I I 
I I 
I I 
I I I 
btJ 

I I 
I I 

-- I I 
I\~ I 
I I : I 
I I 
I I 
I I I 

Ir l j 

Neutral --

ITEM NO. MATERIAL ITEM NO. MATERIAL 

bs I Bolt, single upset 

c 2 Bolt, machine, 5/8" x req'd len9th 

d I Washer , square, 2 1/4" 

cm I Insulator, spool 

Maximum Transverse 
Load: 750 lbs. l3336 N)/lnaulator 

1500 tba.(6672 N) Total 
Angle: C1'·5° 

ea 2 Insulator, past type 
eb 2 Brocke f , pole top 

ek Lock nuts, as required 

34.5/19.9 kV PRIMARY, I· PHASE 
DOUBLE PRIMARY SUPPORT 

NOV. 1986 Z A 1-1 
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ek~t~c 
i./ eb 

POLE TOP INSULATOR ASSEMBLY 

c 
·e_ - .~. 

E E ·-"' =1 e :=~---ea 'lit N: N , 1= " e b 
oU>lt') 'i=:...--

- = ,en c-d 
=(D~--.A-~ 

NE ek...- l -C 

- f"" I 

211 min. -1--(51mm)min. -- ~P---5: .~: 
== S! ..... I 'e .. <1~ .. 1-r~ 

. Iii . 
ek ~ , ~l-

1 • -,.,, I 
- I iii I 

- ,0 co e ...i.;-=--~IJC.-

Position of guy 
( when req'd) 

I I · 
I I 
I I 

ITEM NQ. 

-~ ~ I I 
~ ~ -~-_J__ 

I I 
11 I 
I I 
I I 
I I 
' I I 
I I 
b~~J 

MATERIAL 

c 4 Bolt , machine, 5/8 " a req d length 

d 3 Washer, square 1 2 1/4" 
da I Bracket, insulated 

Maximum Trnnsverse 
Load. 7501bs.(3336N)/lnsulator 

1500 lbs. l6672 N) Total 
Angle: 5°-20° 

NOV. 1986 

·1 --,e~--
1 · I 

ITEM NQ. 

I I 
I I 
I I 
I I I 
I i I q~ 

MATERIAL 

ea 2 ln1uiator, post type 

eb 2 Bracket, pole top 

ek Locknuts , ~s required 

34.5/19.9 kV PRIMARY, I PHASE.· 
DOUBLE PRIMARY SUPPORTS 

ZA2 

-·--- .. _____ _ 



~T£M NO. 

bo I 

Cl I 

cd I 
d I 

PLAN 

0) ~j o-ek"' r i Lrllr{l}cd i.,~o 
~-~-~- ~---=we d I! I \ 
- -..!. ~ I I \k 

: E IO I ' _9 ~ !!: I 

V@ /I I 
- Po~t~on of r I 

Y ~ukal r··K----------

MATERIAL 

Shackle, anchor 

Angle auembly, neutral 

Angle assembly, primary 

W«uher, square, 2 1/4" 

' I ce 
I ; I 
I I 

IJ I I I 
b_l 

NOTE, 
For units ce and cd 
see guide drawings 
M41-I or M41-IO 

ITEM NO. MATERIAL 

1k Lock nuts, os required 

k 3 Insulator, 1u1p1nsion, 10" 
o I Bolt,eye, 5/8" 11 req' d length 

Ant;,le: 20°-60° 
34.5/19.9 kV PRIMARY, I· PHASE 

NOV. 1986 ZA3 
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- I 
E o-d-ek I -.,, e '\ ,e - ca 

=o I ~ / p 
-~ - (l C<J----4 / 

=,,, 1 
11 "'- o·d· k 

I 

- ~ ,,_ I av G 
=o e ·~· uy',,. ·~ 

~{E Position of.Kl I ---~ 'Z a -I 
- "' E ~ ~ U) Guys L<:1 - ,._ 

~Guy k -
xt f1""' tx 

J 
-o-d-ek'\ I j I I 

PLAN 

;fii'~mj-e 
E ft) U) I ,._ o-d-ek 11 - I I I av 

I ! I cc~I 

I 1 I t av 
o-d-ek t 

I i I --~~-\=~ --
I ! I ¥ cc 

1 1 I 
I 
I 

4-1 SECTION x-x 

NOTES: 
For units ca and cc 
see guide drawi nos 
M42- II and M42- 13 

•TEM NO. MATEIIIAL ITEM NO. MATERIAL 

av Jumpers, as required ek Locknuh, 01 required 
ca 2 Deadend , aHembly , priMary 0 4 Bolt, eye , !/8 -- • req d length 

cc 2 Deadend , assembly , neutral p Connector• , as req'd 
d 4 Washer, square, 2 1/4" II 6 Insulator, 1u1pen1io11, 10" 

Anole: 60°-90° 
34.5/19.9 kV PRIMARY 

I-PHASE 

NOV. 1986 ZA4 



-- E 
_q ~ 
VI~ -

ITE M NQ MATERIAL 

ca I Deadend assembly, primary 

cc I Deadend assembly , neutral 

d 2 Wosher, square, 2 1/4 " 

- --------- 1 

NOV. 1986 

ITEM NO. 

ek 

k 3 

0 2 

PLAN 

NOTE= 
For units ca and cc 
see guide drawings 
M42·1 I and M42-13 

MATERIAL 

Lock nuts, as required 

Insulator, suspension, Io" 
Oort, eve , 5/8" 11 req' d length 

34.5/19.9 kV PRIMARY 
I-PHASE, DEADEND (SINGLE) 

ZA5 



I p ::n--p ., .. 
l:ulll .,,,. av 

a= /av s~ : =.., s>·d-e::,J.'· / ... 

= .. ,ill ?i~ h~ - -~ ! Ii I Lbo ~~~T~ ~ L1~ 1 - '° 
o· d-e?l J. · ca =~ ! ( j-- \ ca 

'fl] k 
- aa 

- - I E = E = - I 

-0 E I ,-- ~ oecnj \, .. 
E +- - _, !?? _, ~l Pos1t1on of Guy 

-~ ! l.JJ Position of ~ C\I N I() .::: ~f-1-"JY - Guy 

=~~, ff n"' 
I !'1 cc 

/p I l , cc 
1-1 I 1 - ).-.-'-lo+- --- ..-1-p+- ---

o-d·eku I· I I ' 

' 
p 

ii 
I 

ZA5-I ZA5-2 

NOTES: 
I. ZA5-l and ZA5-2 assemblies may be used with the following 

drowings: ZAI, ZAI-I, and ZA2. 

2. See drawings ZM29-IA, ZM29-IB for tap assembly guide. 

3. Specify ZA5·2A for tap to existing eyebolt. 

4 For units ca and .cc see guide drawings. M42· 1 I and 
M42-13. 

ASSEMBLY UNIT 

ZA5·1 ZA5·2 ZA5·2A 

ITEM MATERIAL NO. REQ 1D NQ. REQ'O NQ. REQ10 
aa Nut, eye, 5/8" I ! 

av Jumpers, aa required 

bo Shockla, anchor I I 

ca Deadend GIHmbly, primary I I I 

cc Oeadend a1sembly ,neutral I I I 

ti Washer, square, 2 1/4" 2 2 

k Insulator, 1uspon1ion 10" 5 3 
0 Bolt ,eye, 5/8" • req'd len9th 2 ! I 

p Connectora, a• req'd 

•k Locknufl 1 01 required 

34.5119.9 kV PRIMARY 
SINGLE PHASE TAP 

NOV. 1986 ZA5·1, ZA5·2 ,ZA5- 2A 



Tap -
' 

I JI J("JI 
\ I 'J 

/ I " J 

ca k I i I 
= e I: I _Cf: (J_j 
• ~ r:r.-1 

I I I 
cc,, aa\ I ! I 

Neutral , I 1 _ 
Tap ·--7'-'+-Cd-r--C+~-

- I fi I~ .. ., ___ ., 
p 14=J 

I 

NOTE= 
ZA5-3 

ZA5 ·3 assembly may be used with 
the following drawings= ZA4, ZA5, 
ZB4·1, and ZC4·1. 

Dotted jumpers are for use / 
on tanc;ient structures ,c-d·ek :~ 

~ 1i 1i'' 
- r- ..,_ ~~=t~ i i,! 1 ~ , I_L 

\. f A I ~ I \ 1,_ 
V '8/ .T \ 

ca 
PLAN \ 

av,~ 'e 
----""':=:...,...:,--e-a-a....\_ ~ 

.b :::: O'I ~ 
'",,.~ i=i.. ..... 

c~eh-----~ 
Tap --1...;?~~ ! L.u,;.,i'l, 1 '1_, ,1 :r ---r- I I ""' (··bl~ r, i i'' J Ir .. 

• ,.. ' E .,.., :?:, I .J '.I 'J ....... e /. i I 1 _,.,.._ k/ aa , 

-it_ I . I -~ . - E 
- --- - • I I -0 E 

Position of /bl I I -~ ~ 
Guy ,',J ~ 

rQ 
I : I 

aa I i I P 
Neutral ~Tap \ '. ,J=~ ; 1 

- + ,pJt- --p..~ -
I .L:..../ _/ 

I•· r----
l~J 

NOTE: ZA5-4 
ZA5·4 assembly may be used with 
the following: ZA3,ZA5,ZB3, 
ZB5-l,ZC3, and ZC5-I 

See drawing ZM29-IA, ZM29-IB for tap assembly ;uide 
See drawings M42-1 I and M42·13 for units ca and cc. 

ASSEMBLY UNIT 

2A5-3 ZA5-4 

ITEM MATERIAL NQ REQ 1 D NQ REQ'D 

oo Nut ,eye 5/8" 2 2 

av Jum,era,as required 

c Bolt,machine, 5/8" xreq'd 2 

ca Dtadend a11embly , primary I I 

cc~ Dtodtnd anembly , neutral I I --~---·-------------+------!,-...---~ 
d Washer, aqua re 2 1/4" 2 

ea lflaulator, post type I 
• b Bracket, pole top I 

tk Locknut, , 01 rtof.~ire_d_--;;-----------------~----+----~ 
k lnaulator 1 1u1pen1ion 10" 3 3 t---t-----........;._.;,.._ _________________________ -4 _ ___;:;....__--+-_........;._---1 

P Co11nectora, as required 

34.5/19.9 kV PRIMARY 
SINGLE PHASE TAP 

NOV. 1986 ZA5- 3,ZA5-4 
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SOURCE :1r .. , LOAD .. 
... - !;i K . , 

: ' ,_ 
, .. i. 

/ p 'c: ' '="\ 

'mil ~R~~:.<ca (t.h 

"'c·d·ek =- e- I~ . -
-! ~ a-d?l I I aa - ; I I 

- V I -0 E 

I ' I 
- E j._. I + e -9: ,,/! ! 1 -· a, 

v - I ··r Position of/ Lo 
~ UJ -

- Guy fr'1 m --itlt~c- -4- t ~} 

I U '-Position of --T_i -.r-
I I neutral when 

o·d-~k I ~aa 'av I i I not deadend 

l~J l...jd 
NOTE= 

ZA6 may be used with drawings such as ZM3-IA, 
ZM3-IOA, ZM3-23, ZM5-18 (as shown) 

For units ca and cc see guide drawings M42-II and M42-13. 

1TEM NQ MATERIAL ITEM NO MATERIAL 

aa 2 Nut, eye, 5/8" d 4 Washer, square , 2 1/4" 

av Jumpera, aa required ek Locknuts, as required 

C 2 Bolt, machine, 5/8" • req' d ltnc;ith k 6 Insulator, suspension, 10" 

ca 2 Deodend assembly, primary 0 2 Bolt,eye, 5 /S"x req'd length 

cc 2 Dtadtnd 011embly, neutra I p Connectors, as required 

---- ·-

34.5/19.9 kV PRIMARY , I- PHASE 
VERTICAL DEADEND (DOUBLE) 

I 

NOV. 1986 ZA6 

T 



NOTES= 
I. See drawing ZE5-I for 

crossarm loading limitations 

2.Designate as ZA7-I for 
assembly with three 
cross arms 

Guy--1 

n-d-ek . , 

r-~---;'_ ±-------A-, 
I ;-- _ Al 

' .... .... ! 
-+---------- -- .. --·-----------+-

PLAN 

3. For units ca and cc see guide drawings 
M42-II and M42-13. 

ITEM NO. 

aa 2 

ca I 

cc I 

cu 4 

d 10 

ek 

MATERIAL 

Nut, eye 5/8" 

0.adond assembly, primary 

Oeadend os11mbl y, neutral 

Brace, wood 28 11 

Wosher, 1quart , 2 1/4" 
Lock nuts 1 01 required 

ITEM NO. MATERIAL 

Q 2 Crossarm, 3 51'8"x 4 5/8"118'-0" 

i 4 Bolt carriage 3/811 11. 4 1/211 

j 2 Screw, IOQ 1/2 11 x 4 11 

k 3 Insulator, suspension 10 11 

n 3 Bolt,double orming,5/8" xreq'dlength 

34.5/19.9 kV PRIMARY I-PHASE 
CROSSARM CONSTR.-DEADEND (SINGLE) 

NOV. 1986 ZA7,ZA7-l 



6" -·-'152 
mm) 

31-6 11 3 1-6 11 ----+-----=----';;__--(IO67 mm} (1067mm) 
"'=' 

I 

=cnl } n-d{k 

~~ 

6" 
(152 
mm) 

-rcc~·11l- - --- •,, n ~~~- - ---, o--.-

"t::-' '*" I l+A "' 
~=m~ ';l, -cu I 

Position of : ( j 
Guy I 

II I I 
I i I I Neutral~! 

I I ~ Guy~ I 
I I V /k I cc, '1 

I /ek. ·" w ...i::/.v±:::==-=-::::::!:-:==l"'::::::::=:-!"-====·"~=-=n:-=-d-==~k=!:: v~aa 
n-d-ek ........ t:::.:====-=-==::=.====::...;...=====+=-=-===~;:::r £ao 

~av 

~ 

T . ,,, .. 
\. I ,J .& .. 

/i 
00 ............... n-d-ek I 

I 
cc/I I 

I 
NOTE 1 

,,A__ 
~ 

l"-ca Guy---1 
I 

ITEM 

aa 
av 

ca 

cc 

cu 

d 

ek 

For units ca and cc see ouide 
drawings M42·11 and M42-13. 

NO. MATERIAL 

4 Nut, eye , 51'9 ' 
Jumpers, a, required 

2 Dtadend anembly, primary 

2 Deadend aasembly , neutral 

4 Brace,wood, 28" 

10 Wa1her, square 2 1/4 ti 
Lock nuts, a, required 

ITEM 

I 

i 

l 
k 

n 
p 

I I 

PLAN 

NO. MATERIAL 

2 Crossarm, 3 5/8 tlll 4 5/atl II 8 1- o" 
4 Bolt,carriage 3/811 114 1/2" 

2 Screw, log 1/2" II 4 t1 

6 lnsulator,suspension, 10" 

3 Bolt, double arming 5/8" 11 req'd lengtt 

Connectors, as required 

I 

34.5/19.9 kV PRIMARY, I-PHASE 
CROSSARM CONSTRUCTION- DEADEND(DOUBLE) 

NOV.1986 ZA8 
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411 
~ 

102mm) 
3 1-A11 

(1118mm) 

- en-, Ci.:I. -cnl N E 
::: .J""'ea ,~e ·---- .... -=---...,r-, i:~~ I I 

3 1-e" 4 11 

(1118mm) (102mm) 

Neutra~"' I /a f 
n-d-e~ ~~ 

"- .. d _ ..... _ 
'i' 

- ~,---C1---,1i 

~l+A~­=~1~.~, -cu I 

.. ,--
T I 

Position of I I I j 
Guy I 

I I I 
I I I 
I I I ,..µ Neutral~ 

n-d /ek 
...! I -.... I 

- '1' ~ "T .... \ ,J .. .I 

Jl+-

-f{( JJ I :aH-

ITEM NO. MATERIAL 

o 2 Insulator, pin type ,(ANSI Closs 55·3) 

d 2 Washer, square 3 11 

d 10 Washer, square 2 V4" 

f 2 Pin.crossarm.steel.5/8 111103/411 

I 2 Crossarm 3 5/8" a 4 5/8" a 8 1
- 0 11 

i 4 Bolt, carriage, 3/8"a 4 1/2" 

Maximum Transverse 

,, 

I 
I 

,.. "i -, 
I 

I 
PLAN I 

MATERIAL 

j 2 Screw, log l/2""a 4"" 

n 3 Bolt ,double orminQ, 5/8'' ueq'd length 

ea 2 Insulator, post type 

ek Locknut, as req' d 
cu 4 Brace,wood, 2811 

Load= 7501b1 (3336N)/lnsulator 
15001b, (6672 N) Total 

34.5/19.9 kV, I- PHASE 
CROSSARM CONSTRUCTION· DOUBLE LINE ARM 

Angle= 0°-20° 

NOV. 1986 ZA9 
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4" 
~ 

(102 
mm) 

3'-e" 4" 
1 (1118mm) r02mm) 

~, =:1_~ i .... ~~ c·d," ,-;-, 0\ Neutral"-,~ ,,a 

3'-e" 
(1118mm) 

~t,__-'~----~ "'-.11r-_'_.J.L..----1----c-~---.., .. ~.;;.; f . ,t,--_... __ 

V I ~~·.· ,' "i : I . I . cu 
O'lro / .. 
~ '-· j 

Position of/ I ! I 
Guy when req'd I ; I 

I I I 
I ' I ilJ 

I 

... 

c-d ek 

PLAN 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

a I Insulator, pin type ,(ANSI class 55·3) j I Screw, lag l/2 11 x 4 11 

C I Bolt, machine, 5/8 11K req'd length ea I Insulator, post type 

d 2 Washer,square,2 1/411 

' I Pin.crossarm, 5/8 11 x 10 3/411 ek Locknuh, as req'd 

I I Crossarm 3 5/811 x 4 5/8" x 8' - o" cu 2 Brace,wood, 28" 

i 2 Bolt, carriage, 3/8" 1 4 l/211 

I 
Neutral~ 

a-f ,"-- I 

,:- ~"!¢n 
I I 

I 
I 

Maximum Transverse 
Load : 750 lbs (3336 N) 
AnQle: 0° • 5° 

34.5/19. 9 kV, I - PHASE 
CROSSARM CONSTRUCTION-SINGLE LINE ARM 

NOV. 1986 ZA9-I 



4 11 3 1-811 

"I. 3 1 -8 11 4 11 

(102mml[::"'m) (1118 mm' ·1 r(l02mm l I 
r I-, lf .~. E r, ea~~- -;fir--- ::= I -· -co ::= = ,gi c-d-ek I I g\ -· ·-: I ·- I - - ·~· a,i~ ."-) I • C: 

...L.-(d~" "' - + + k .l!o.:'l .... 
cu . 1 l '---c-d V 

~ I 11 "'· ... 
e I ,, I' 

-0 e 
f /~- .~. "!' I I _, 

0 

~1--N 
co - vv J 

Position of G~ ;1 ~-
when req'd. I cm 

bs-d-ek I I I I 
I ! 1 I I I 
UJ Ltd 

' I 

I 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

C I Bolt, machine, 5/8" xreq'd length bs I Bolt, single upset 

d 3 Wosher, square, 21/4" cu 2 Brace, wood 1 28 11 

0 I Crossarm, 3 5/8 11 x 4 5/8" x 8 1 - o" ea 2 Insulator, post type 

i 2 Bolt, corr iage, 3/8 11 11 4 1/211 ek Locknuts ,as req'd 

j I Screw. loa l/2"x req'd lenath cm I lns11lator 1pool 

Maximum Transverse 
Load , 7501bs ( 3336N) 

34.5/19.9 kV I TWO PHASE Angle : 0° - 5° 
SINGLE PRIMARY SUPPORT 

NOV. 1986 281 



4" 31 -811 3'-e" 4" ~1') (I024 - min. 
(1118mm) (1118mm) (102mm) (51mm) 

e I - ,- , ..,_ ___ 
::!:= e I I ea~.=.::. ---~" 

~ := .. -· E .:=: -· -~ ·-· ·-"' . -• IO ·-· =<n <n n·d-ek 9~ :=: ·-"' ' -~ea ~ ·-· ~ "-J I ·-~ : -'E:!· ·~· ·~ -..... .._ 

D-- --• ... ----~ ,fl..---lk- - -Ct s== 
;~n-d·ek V ·. I I~""--; 

l"W r--..n-d-ek " I -e 6" -0 e 
0 - I 

I o~~w.---"" co - /-tr-cm 
bs-d-ek I I I 

I ! l I I I 
I I I , I I I I 

' 

l~J Lµ 
I 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

d 11 Washer, square, 2 1/4" bs I Bolt, sing le, upset 

g 2 /8" i/811 I II _Crossorm,35 1145 x8-0 cm I Insulator IPoOI 

i 4 Bolt ,carriage, 3/8" x 4 1/2" cu 4 Brace,wood, 28" 
j 2 Screw, lat 1/2" x 4• ea 4 lnaulator, post type 

" 3 Bolt, double arming, 518"-.req'd length ek Lock nuts, a, rtq'd 

Maximum Transverse 
Load: 750 lbs (3336N)/lnsulotor 34.5/19.9 kV, TWO PHASE 1500 lbs (6672 N) Total 
Angle= 0°-5P DOUBLE PRIMARY SUPPORT 

NOV. 1986 ZBl-1 



4'' 3' -811 3' -811 4" 
(102mm;I j ~ (1118mm) (1118mm) rnwnl 

._ .•..--- r , 
E 

n·d·ek I l g\ 
,1111~--

:G) E :=~ ea- :=~ 
I'-- :: ~ea :st - IO 

"'' 
n-d-ek 

~ 'C ~ 

D-- •, - /t-- - -I M • 
y 

-~'; ~y~ -e 
-0 e ·W-- . I.· cu 

(15:mm) 

-· 0 
N CD "'"'E ~- j - t- _!J~r~ 

Position of Guy 
c-d-ek I I l~do 

I i I 
I 

I 
I I 

I i I I 

4d Neutral--/ I I 
-- I I I -~ e n·d·ek 

/ da E E Guy\ \i I qin J~ I/ ~ 

- ~l!IIJ ' ll1 

I ~d-ek ' ---,i{ r;::,, -. t--.. 

l ·ti I' 1)- -
, - -- .I I)] ., 

{' -/ ... \ :I' gJ" \ I 

\ c·d·ek I \ I 

\ 
\ \ 

\ \ 

' 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

C I Bolt,mochine, !VB"areq'd length n 3 Bolt ,double arm int, 5/8' xreq' d length 

d II Wa1her, 1quare 2 1/4" ea 4 ln1ulotor ,post type 
do , Bracket, insulated ek Locknut,, a, req'd 

' 2 Cro11arm I 3 5/8" I 4 518" I e'. o" cu 4 Brace, wood 28" 
i 4 Dolt, carri19e, 3/8" 1 4 1/2" 
j 2 Screw ,lag, 1/2" x req'd len9th I 

Maximum Transverse 
Load: 750 lbs i3336 N)/lnsulator 34.5/19.9 kV TWO PHASE 1500 lbs 6672 N) Tot al 

DOUBLE PRIMARY SUPPORT 
AnQle: 5°- 200 

NOV. 1986 282 
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O>~ o-d"rr~cd 
=~ j ek~,-+ I~\ ~- bo\ cd\ // 

= e-- ~ I bo o·d"" +.~' i\ 
-!·! ~sition of /~ :'1..Jr Guy/ <:t' \ 

Guy :...=/ 1 k \ 

+------.J + ~-+- _ PLAN 

;~] x1 1
1 I 11fx 

-'I~ I 
V,C\J ~ =:~r~ 1 T, 

Ni~ / 1 I Neutral / 

~sition o} j T-ll~c:--- lcl ;1 
Guy I G i I : l _uy_""~-~.i \ 

Note= 
LJ SECTION x-x ', 

I. If future conversion is likely, allow space at top of pole for middle 
phase. Designate as ZB3A for this construction. 

2. For units cd and ce see guide drawings M41-I and M41·10. 

ITEM NO. MATERIAL 

d 2 Washer, square 2 1/4" 

k 6 Insulator, suspension, 10" 

o 2 Bolt ,eye 5/8" • req'd len9th 

bo 2 Shackle, anchor 

Angle: 20° - 6 0° 

ITEM NO. MATERIAL 

cd 2 An9le assembly, primary 

ce I An9le aHembly, neutral 

e k Lock nuts, as required 

34.5/19.9 kV, TWO PHASE 
VERTICAL CONSTRUCTION 

NOV. 1986 ZB3,ZB3A 
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ITEM 

d 

k 

0 

p 

00 

ca 

av 

NOTE= 

Guy 

PLAN 

(1219mm min.) 
SECTION X-X 

I. If future conversion is likely, allow space at top of pole for middle 
phase. Designate as ZB4-lA for this construction. 

2. For units ca and cc see guide drawings M42·11 and M42-13. 

NO. MATERIAL 

6 Wosher, square, 2 1/4" 

12 Insulator, suspension, 10" 

l B~t, eye, 5/8" xreq'd len9th 

Connector, as required 

2 Nut, eye, 5/8" 

NOV. 1986 

1 

ITEM NO. MATERIAL 

av Jumpers, as required 

bo 2 Shackle , anchor 

ca 4 Deodend ossembl primary 

cc 2 Deodend assembly, neutral 

ek Locknuts, 01 required 

34.5/19.9 kV, TWO PHASE 
VERTICAL CONSTRUCTION 

284·1 ZB4-IA 



NOTE: 

I k 
O'>,...oc_,e=---o--d---e-k-,--, h 

~E - -E ~-- ~C-{l.{L_- -
:~ ~ I rNf\J "ca 

-~ I _L 
Position of/I I 

-..,. ~ Guy I II 4'- 0 II min. 

( 1219mm min.) 

E 
o E 

I (1') 

- (\J ·-

o-d-ek"" 111 o 

.,, i ,-- ,:~b: ~fqRri---
-..!. ~ I I 00 

I I 
Posi~t io_n_o_f /--1 - , 
Guy I I I 

I o-d-ek I I 
..L-t ---~-~h~~ -qJ cc 

I. If future conversion to three phase is likely, allow space at top of pole for 
middle phase. Designate as Z B 5 ·IA for this construct ion 

2. For units ca and cc see guide drawings M42-I I and M42-13. 

ITEM NO. MATERIAL 

d 3 Washer,square, 2 1/4 11 

k 6 lnaulatar, suspension, Id' 
a 4 Bolt,eye, 5/8 11 x,req'd length 

aa I Nut, eye, 5/8" 

1 

MATERIAL 

ca 2 Deadend assembly, primary 

Cf I Deadend assembly,neutral 

bo I Shackle, anchor 

ek Locknuts,asrequ~ed 

34.5/19.9 kV TWO PHASE 

VERTICAL CONSTRUCTION- DEA DENO (SINGLE) 

NOV. 1986 285-1,285-IA 
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6" 
(152 
mm) 

31 
- 6 11 

(1067mm) 

-• E co E 
- • II--
It) ~ Position (?f Guy -

NOTES: 
I. See drawing ZE5-I for 

crossarm loading limltotlons. 

2.0eslgnate as ZB7- I for 
assembly with three crossarrns. 

3. For units co and cc see 
guide drawings M42- I I and 
M42·13. 

ITEM NO. MATERIAL 

d II Wosher 1 1quore 2 1/4" 

0 2 Croeearm 3 5/8" a 4 5/B"x 8 1 - 0 11 

4 Bolt,corriage 3/8"x 4 1/2 11 

2 Screw la 1/2" it 4 11 

k 6 lneulator aus sion 10' 
n 3 Bolt,double arming, 5/8" a req'd length 

0 I Bolt,eye, e/811 ll req'd length 

31 -6 11 

(1067mm) 

-d-ek-cc 

6" 
(152mm) 

I Guy,1 

I 

! 
n-d-ek .i .. 
----- _.!,._ _ -- - - - _..J.._ .. 

' -----

~: 
caX 

I PLAN 

I 

ITEM NO. MATERIAL 

ao 2 Nut eye, 5/811 

co 2 Deodend ossembl rimor 

cc I Deodend 0111mbl 

cu 4 Brace wood 28" 
.... Locknut• H required 

34.5/ 19.9 kV, TWO PHASE 

CROSSARM CONSTRUCTION- DEADEND (SINGLE) 

NOV. 1986 287,287-1 



6" 
(152mm) 

NOTE, 

31 -611 

(1067mm) 

For units ca and cc see 
guide drawings M42·11 and 
M42 -13. 

(1067mm) 

n·d-ek 

I 
aa + 
~ ---t + 

6" 
052mm) 

o-d-ek f 
Neutral cc ~ I aa 

" ~ cc - - r~ 

o-d-ek/+ 
I 

SECTION X-X 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

C 4 Bolt, machine, 1/2" x req'd length p Connectors as required 

cl 12 Washer, ,qua re 2 1/4" aa 5 Nut, eye, 5/8" 

d 4 Wa,her round 1 3/8" dia. av Jumpers as required 

2 Cro .. arm 3 s a" .. 4 5/a" .. a· - o" ca 4 Deadend assembly, primary 

II 12 I ln,ulator .u, ens ·on 10" cc 2 Dead end assembly, neutral 

n 4 Bolt,double arming, 5/B"xreq'd length cu 2 Brace wood 60" s an 

0 I Bolt eye, 5/8"x req'd length ek Locknut,, as required 

34.5/19.9 kV, TWO PHASE 
CROSSARM CONSTRUCTION- OEAOEND (DOUBLE) 

NOV. 1986 288 
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4" 
-'"-

3' - a" 1511 2' - 5 11 411 

(IO~ (1118mm) (381mm' (737mm) (102mtn) 
mm, -E 

=$!~ 
ea 

-~~ ~.~. ._ .. 
t-........f;i'a 

·="' . _ .. ........ .,.,. .. 
l'i ·-~ •-== .. n-d-ek..__ n--tek :s~ 'E:l"' 

- '-'.Cl- - -~, y- ~,..)..;-- - ~ci: 

Cl-V I I I ........ i ... 
I I I ,v . . I ' .. "-cu - (152mm) 

I ,. 
Position of Guy I I J 

I I I when req'd 

I I -- I I Neutral 
-~ E I .5 E 

0~ 
n-d I n-d-ek 

I I N It> ~ .:. ~ .... j ~ - l( --:----- ' --llOJ) )) --
I I ... -1+\- I ..- d-ek { I ~ \. ,I I .....A. 

l !( I- - I ,--HD)); )) 

' 
I ~ .... - .... /' -,, 

I I I 
ek/a-f I 

I I 

L J I I I 

ITEM NO. MATERIA:... ITEM NO. MATERIAL 

0 2 lnaulator,pln t~pe,(ANSI class 55-3) n 3 Bolt double arminQ 5/8" x req'd lenath 

d 10 Woaher aquare 2 1/411 cu 4 Brace.wood 28 11 

f 2 Pin,crouorm, atHI, 5/8 11 x 10 3/4 11 ea 4 Insulator. 1>01t tvDe 

9 2 Crosaorm, 3 5/8" x 4 5/8" x 8 - o" 
I 4 Bolt.carriage. 3/811 x 4 l/211 ek Locknuh 01 required 
j 2 Screw lag l/2"x 4 11 

Maximum Transverse 
Load: 750 lbs (3336 N) / Insulator 34.5/19.9 kV TWO PHASE 

15001bs (6672N) /Total CROSSARM CONSTRUCTION- DOUBLE LINE ARM 
Anole: 0°- 20° 

NOV. 1986 ~89 



4" I_,__ 

(102 
mm) 

:3' - 8" 
(1118mm) 

ea E 

1511 

(381mm) (737mm) (102mm) 

FV/ : !Ai 
:::: en ~ ·-· - ti, -~ ·-·-80 . ~ . .,_ ____ _._._~, 
·-• d I '~" I C- '""-.. I I 

·-· ._ .. 
•o=olo 
·o• 

I : - -4t, 'c- -: ;j>..._- - __ I 

ITEM NO. 

a I 
C I 

d 2 
f I 

a I 

I I I 
I ' 

I 
I I 
I I 
I I 
I I I 
I I 1 
I I I 

4d 

MATERIAL 

"' J 

Insulator, pin type,(ANSI class 55·3) 

Bolt, machine, 5/8 11 a req'd length 

Walher,1quare, 2 1/411 

Pin,crassarm, 1tHI, 5/B"a 103/4• 

Crossarm 3 !S/811 x 4 5/B"x 8 1-0" 

'- ....._ .... 
'i 'O 

-cu 

~TEM NO. 

i 2 

j I 

cu 2 

ek 

ea 2 

I 

~m) 

MATERIAL 

Bolt,carriage, 3/8 11 11 4 1/211 

Screw, lag, 1/2" x 4 11 

Brace, wood 28 11 

Locknut, as required 

Insulator, post type 

Maximum Transverse 
Load: 7501bs(3336N) 34.5/ 19.9 kV, TWO PHASE 
Ang le: 0°- 5° CROSSARM CONSTRUCTION-SINGLE LINE ARM 

NOV. 1986 289-1 



4'-e" 
(1422mm) 

n-d-ek 

I I I - I 
c- I I ·e ~ n-d-ek I 

ea"--... I 9~ "' g"" A/ l 
= I ... 

@ ~ - - ' -~ ,- I ' T ·' -n-d-ek -4--1--+- l ~~ f {1 "' ,.,, 
I'\ - = .!. - r-, 

~ l./ - ~- I~ ~ V ... -.-
I 

I I I I 

I I I I 
PLAN 

This construction should be used where future conversion to three phase is likely. 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

0 2 Insulator, pin type,(ANSI Class 55-3) n 4 Bolt, double arming, 5/8 11 11. req'd length 
C 4 Bolt,,nachint 1/2"• req'd length cu 2 Broce, crossarm, wood, 60 11 1pon 

d 10 Waaher,aquare 2 1/411 ea 4 Insulator, post type 

d 4 Washer,round I 3/811 

t 2 Pin,crossarm,ate.i 5/811 ll 10 3/4" •k Locknut, as req d 

g 2 Cro11arm 3 5/811 ll 4 5/811 11. I 0 1 
- 0 11 

Maximum Transverse 
Load 7501bs(3336N} Insulator 

15001bs(6672N) Total 
34.5/19.9 kV , 2 - PHASE 

CROSSARM CONSTRUCTION - DOUBLE LINE ARM 
Angle = 0°-20° 

NOV. 1986 ZB9-2 

1 



4" ---- 4'-e" 19 11 I 31-1 11 4" 
( 102 mm) ( 1422 mm) 483 mm) 940mm) (102mm) 

1.~. ea ~~ ea . .... 
1~-·/ 

'= -· t-.............9-0 c-d-ek -· ,=, •. =: I•-• gie r , : I•>=~ -O'I I c• t•:c. ~e- I _,;,,-
I I I "" ' 4---- ' - - --- - --+ I I I I ... -~ ,,~ ....... 0 ,,. 

O'I ~ 1 I c-d-
I I 
I I "cu 

Position of~ I c-d-el< 
I I I 

'i I I 
I I .,, 

I I I I 

I I 

~ea 
df\ : Neutral I 

(-j-t- a-f ~'.~rr .,,c-d-ek Cf) - @ - ~ -11 fl'-
I ~' I c-d - ek 1 

I I I 
I I I I 

I I I I 

This construction should be used where future conversion to three phase is likely. 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

0 I Insulator, pin hoe. (ANSI class 55-3) 9 I Croaarm, 3 5/811 11 4 5/S"x 101-0 11 

C 2 Bolt, machine, 5/8 11 x req'd length cu I Broce, crossarm, wood, 60 11 span 

C 2 'Bolt,mochine, 1/2" areq'd length ea 2 ln111lator ,poet type 

d 3 Wosher, square, 2 1/4" 

d 2 Wosher ,round, I 3/8" ek Locknufs 01 required 

f I I Pin, cro11arm, steel 5/811 x 10 3/4 11 

Moximum Transverse 
Load: 7501bs ( 3336N )/Insulator 34.5/ 19.9 kV, 2 -PHASE 
Angle: O O - 5 ° CROSSARM CONSTRUCT ION - SINGLE LINE ARM 

NOV. 1986 ZB9-3 



4" 3'-e" 3 1-811 

(I02m~ ~m-m ) I ( 1118 mm) 

I a~-~~ I 
.tll e i1 ea...........___ '=::. 

: ~~ ~ ~ I ir1 · ;; : 

4" 
~ 

(102mm) 

Q\ ;st - ~ I 1 [>c-d-ek ~: == 
·~L.!!~----_-__ --_.....; ... ~'~-:...-:...-:...-:;.--Cl__,.---_-_-_-:,.~//'-"-:;-.....,.-:::----_:::.·-+· --

:1 J y ·~nN i_ ~ c~i 

- N ( j ..._ _____ -_ .......... _ -!- -
Position o~ Guy I 11 
when req cl I I 

bs-d-ek I I I 
cm 

I 

I v Neutral 

~ l)lj 
- ~ jllil" I I 

I I I 
I I I 

ll I})- - - ----,- - --Cf m~-

Lµ 

ITEM NO. MATERIAL 

C 5 Bolt I machine, 5/8" areq'd length 

d 5 wa,11er ,aqua,,. 2 1/4" 

o I Cro11arm, 3 5/8"x4 5/8"• 8 1-0" 
I 2 Bolt, carrl aae 3/811 

• 4 1/2" 
j I Screw I lag• 1/2" a,4" 

1»1 I Bolt. linalt. UDNt 

cm I Spool lnau la tor 

Maximum Traf)tverse 
Load: 7501bs \3336N)/lnsulator 

\ - /T I -, 
CJ c-d-ek I ; 1 

I I 

PLAN 

ITEM NO. MATERIAL 

cu ! 2 Brace, wood 28"" 
ta 3 lnaulator, po1t type 

tb I Brocket, pole top 

•k Locknut• a, required 

34. 5/19.9 kV, 3- PHASE 

I 
I 

Angle: Cf'- 5° ___ ::ARM CONSTRUCTION-SINGLE PRIMARY SUPPOR1 

NOV. 1986 ZCI 



4" 3'-e" 3' -8 11 

4• :Lt::) (1()2 min. 
(1118mm) I (1118mm) 

u~~~-- 1s1:~-ffffl) 

ea~~ -I ,•. 

=~ i!! !~( l H 
=~1~eb~ I 

~ ea-,..~e~! 
1, ... 1 .. -· : S. :,....ea ---· I ---

=a) ~ 
; I 

I c-ek i~ : ::c 4-. .,.. .. 2e 
•i- ·1 .... . ,.. . ../n-d-ek : '"" . I '"'"" ·=: '° I =~ I : ~:.,..,n-d-ek ~, c· -Q I - - . u - IE -- - - . i', ... - -~-~ ..... =cn !~ I I -J ..... ~ ' - I . - e r,~·· .. ' ·o e 52mm) I 

-~ 0 
U) Position of guy 1 ~ J cu -- --- when reqd ~ -

,-· -~cm 
---11:5!---

I I 

bs-d-ek I I I I I 
I I I I I I I I 
I I I I 
I I I I 
I I ek) I I 
I I I I 
l~ _J ~~ ,_J 

I' \ 
\+-r 

!K~ 
POLE TOP INSULATOR ASSEMBLY 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

C 2 Bolt,mochine, ~"x req'd lenath cm I Spool lnsulotor 

d II Wa19'er, 1quore, 2 1/4" cu 4 Broce, wood, 28" 

9 2 Cro1aorm 3 5/8" x 4 5/8" x s· -o" ea 6 Insulator. post type 

I 4 Bolt corr loge 3/811 x 4 1/2" eb 2 Brocut pole top 
j 2 Screw,Lag 1/2" x,4" •k Locknut, aa required 

" 3 Bolt,double arming 5/B"x required bl I Bolt,Slnale u, .. t 
Maximum Tran1ver11 

34.5/19.9 kV, 3-PHASE Load= 750 lbs (3336N)/lnsulator 
15001bs (6672N}Total CROSSARM CONSTRUCTION ·DOUBLE PRIMARY SUPPORl 

Angle : 0°- 5° 

NOV. 1986 ZCl-1 



ITEM NO. 

C 

C 6 

d 2 

d 10 

I I 

4" .I 
(I02m~ 

-: E 
o E _, 0 
N_ 

U) 

PLAN 

3' - e" 
(1118mm) 

Position of guy 

when req'd 7:---, 
bs-d-ek f I 

I 
I I 
~.>J 

cm 

MAT£RIAL ITEM NO. 

bl I 
cu I 

Wa1her,round I 3/8 1dla. IQ 3 
Wa1her, 1quare, 2 1/4" lb I I 

CrOIIGrm 3 518" 11 4 5/8° 11 e' - o" •Ir. 

Cffl 

Maximum Transverse 

3'-e" 4" 

(102mm) 

NOTE= 
This construction required 
for all conductors having a 
breakinQ strength of more 
than 4500 lbs (20016 N) 

MATERIAL 

Bolt tin 11 upset 
Brace, wood, 60 span 

Insulator, po1t type 

Braclr.et,pol1 top 

Loclr.nufl OI required 

lntulotor, 1pool 

34.5119.9 kV Load : 750 lbs (3 3 36 N )/Insulator 
Angle= o•- 2• 3 - PHASE CROSSARM CONSTRUCT ION 

(LARGE CONDUCTORS) 

NOV. 1986 ZCl-2 

1 



-
~~ ftt\T:=.t':::::===-t=~' ~~=-=-=~=ft 

f 

TEM NO. 

C 4 
C 

• 13 

3 1-8 11 

(1118mm)­
E 
E 

- N - 0 .. _ -

Position of guy 
when req1d 

MATERIAL 

t 2 Crossarm, S 5/811 a 4 !Ve" a 81 
- o" 

" 4 Bolt ,double ar11ln9, 5/811 ueq~ Int 
ea • llnulator, ,oet type 

3' - a" 
(1118mm) 

n-d-ek 

ITEM NO. MATERIAL 

CII 2 Brace, wood 6011 apon 

da I Brocket Insulated 

eb 2 
ek Locknuts as required 

34.&19.9 kV. 3-PHASE 
Maalmum Tran1ver11 
Load: 7501b1(3336N)/lnsulator 

15001bs(6672N) Total 

CROSSARM CONSTRUCTION- DOl&.E PRIMARY SUPPORT 
(LARGE CONDUCTORS) 

AnQlt= a"- 5• 
ZCl-3 NOV. 1986 

-- _J_ 



4" 

(C2mm) I 

Position of guy 
- when req'd 71- __ 

c-d-ek I 1 

ITEM NO. MATERIAL 

d 2 Wosher , round, I 3/8" dlo. 

t I Cro•arm 3 5/8", 4 5/811 
• a' -0" 

cu I I Brace, wood 6011 span 

Maximum Transverse 

I I 
l~J 

ITEM 

do 
IQ 

eb 
ek 

3'- a" 4" I (I02mm) (1118mm) 

ea 

NO. MATERIAL 

I Braoket Insulated 
4 lntulotor, poat type 
2 Bracket, pole top 

Locknull a, required 

34. 5/ 19.9 kV Load: 7501bs (3336N)/lnsulator 
AnQle 2°-5° 3-· PHASE CROSSARM CONSTRUCTION 

(LARGE CONDUCTORS) 

NOV. 1986 ZCl-4 

T 



4" 31 -811 

(102 (1118mm) 

NOTE= 
When the transverse load is 

31 -811 

(1118mm) 

~ea 

4 1

2' 1 ~2"<min> 
(51mm) 

mm) 

g 

l/ek 

)f, \f~-:-
eb 

C 

/n-d-ek 

more than 750k<3336N)per inuator, 
construction similar to ZC 3 
should be used 

POLE TOP INSULATOR 
ASSEMBLY 

ITEM NO. M.-rEIUAL ITEM NO. MATERIAL 

cu 4 Brace wood 28" 
da I Bracket, Insulated 

n 3 Bolt, double armin9 5/B"ueq'd len th ea 6 Insulator, Post type 
, 2 cn,sm,111, 3 5/e". 4 5/e". a· - o'' eb 2 Brocket, pole top 

I 4 ek LOcknuts 01 req d 
J 2 

Maximum Transveree 
34.5119.9 kV, 3-PHASE Load: 7501bs(3336N)/lnsulator 

15001bs(6672N) Total CROSSARM CONSTRUCTION- DOUBLE PRIMARY SUPPORT 
Angle 5°- 20° 

NOV. 1986 ZC2 

1 



ITEM NO. 

C I 

C 4 

d II 

4111 4 

--:,_ 
.!: E 
EE 

:N -in -
t 

4" 
(I02mm) 

- e ·en E 
I rt) - ~ 

1"> = 

NOTES: 

I 

\ 

i 
3 1 -1 11 

(940mm) 

I 
I I 

----1ta 

\ \ 

1911 4' -a" .I 4" 

l(483mm1 (1422mm) I (102mm) 

ea" --r, 
I 

I. Center phase wire or neutral wire may be located on the opposite side 
of the pole where necessary to avoid crossing of wires 

2. Neutral may also be mounted on the crossarm. 
3 When the transverse load is more than 7501bs (3336 N) per insulator 

construct ion similar to ZC3- I should be used. 

MATERIAL ITEM NO. MATERIAL 

Bolt• machine• 5/8' x req 'd length g 2 Crossarm• 3 51'8" JI 4 5/8" J1 101 -0" 

Bo". machine, 1/2 11 11: req'd length n 4 Bolt, double arming, 5/8"x req 1d length 

Washer ,square 2 1/4 11 cu 2 Brace.wood, 60" span 

Washer, rot.Sid 1 3/8" dio. do I Bracket, lns.uloted 

ek Locknuta as re 1d 

MAXIMUM TRANSVERSE 34.5/19.9 kV, 3 PHASE 
CROSSARM CONSTUCTION DOUBLE PRIMARY 

LOAD: 750 lbs (3336 N)/lnsulator 
1500 lbs(6672N) Total 

ANGLE: 5°- 20° 

NOV. 1986 ZC2-I 

1 



Position of 
Guy 

NOTE= 

1 
cd 

:O)lro~ o~r, J 
-~~-~-~+-- I 

= ~g; ~ I ' I ~b0k I cd 
';> ~ ~ I I o-d~·ek J~ // ~ (\J ,- ' I I \"' ~ -·· • I - -- --1- -

'....d Guy / r' "'"~ ' -- ~ \ r~ bok, ·---_)1-t-~+--- PLAN \ 

~-d·e k I~ I led \ 

=o ~ Ld 
-~ ~ t' , 

- I I I 
---t--~--

'o I~ I I ------, led 
I 

ce', / 
• 1 ~ ~- I i ,x 
~ ~w 1' I 1'1.. Position of Guy 

I g '=='""" -(\J t""':q ce 

-----· -1- -i-'-=--------
1 I 
b~J 

'",· I - -- - (--1--\.!\ 
Guy/ t"' \\ 

SECTION X-X 

\ 
\ 

For units cd and ce see guide drawings 
M41-I and M41-IO. 

ITEM NO. MATERIAL IT9J N.O. MATERIAL 

d 3 Waaher,equare 2 1/4" cd 3 Anal• assembly, primary 
ll 9 lllaulotor, tu1P9nato11 10" ce I Angle a ... mblr, neutra I 

o 3 Bolt,•r•, ~"• req'd length ek Locknut, • required 
bo 3 Shackle, a11cllor 

AnQle :fQ•-60° 34.5/19.9 kV PRIMARY, 3-PHASE 
VERTICAL CONSTUCTION 

NOV. 1986 ZC3 

1 



ITEM NO. 

• 4 
k • 
0 5 
I I 

N I 

=~Et J~~l,u•-~/==8=U0::C-~ r1i.r1 __ _ ~~~--t- ~~~ 
Position/ I I 

= ..2,t Guy I 
~ I I I 
~m I 
~ I 

I I 
I L r1~ ·'°M_,---o..,,.m:J:•.. :==ere~ ~ ~ - -

/ T I NOTE= 
Poslt ·,on I For units ca and cc 

:
0 

9/ Guy I I see 9uide drawings 
E M42·11 and M42·13 

-J m I I 
~ I k cd 

ek I I bo 
'\.I ._ / =4c;r- ~ !Qe -t- ~~w--

Pfsjtion I I 
=o Jo Guy I I 
-''°' I ~ii I 
I- r-1 I 
~ I I /0 

~- ,:-;- ,,, 
o-d·ek I aa.,......... 

t->J 

-

MATERIAL 

Wllllh9r I lqU9rl 2 1/4 " 

l111ul•tor, ... ,,n,lon, 10" 

Bolt. IYI. 5/8".a req'd lengtll 
Clevl1, 11condary, ,winging, insulated 

Nut,1r1, 5/8" 

I 

J I 

~ ~t-~ 0 r Section x-x \ -, \ 
X 

Neutral --
s 

ITEM NO. MATERIAL 

bo 4 Shackle, ancllor 

Cd 3 Anal• a111mblr, primarr 

1k Locknut, a, req d 

IU 3 Link,extension, insulated 

34.5/19.9kV-THREE PHASE 
VERTICAL CONSTRUCTION, LARGE CONDUCTORS 

NOV. 1986 ZC3L 
-·-··-·······-··-··---·· ·------

1 



= me 
en "'e 

- ..;. - E e-
....o:'o = e -

o s '° 
-; ~ --f11 tPosltion I !1 'of Guy , , 

ITEM NO. 

I 'Position 
of Guy 

MATERIAL 

d' 8 Wa1her aciuare, 2 1/4 11 

II 9 l111ulator, auapen1ion, 10" 

• 4 Clo••, auspension 

IN 4 Shackle, Anchor 

Angle: K>°-20° 

1 

I 
I 
I 
I 

' ' 
\ 
\ 
\ 

' ' ' 

' PLAN 

' 

' ' ' 
' ' ' 

ITEM NO. 

NOTE: 
Bond c!~~is bolts 
together at each 
conductor position 

MATERIAL 

er 4 Bracket,an9l11 5/8" 
ef 8 B01t,cl1vi1,5/B"• req'd length 
ek Locknut• as req d 

34.5/ 19.9 kV 
VERTICAL CONSTRUCTION 

LARGE CONDUCTORS 

NOV. 1986 ZC3-I 



cc 

o-d-ek 

T~f~+'cc--
Guy ~ o-d-ek 

SECTION Y-Y 
ITEM NO. MATERIAL 

d 8 Washer: square 2 1/4" 
k 18 Insulator ••pension ,o" 
0 12 Bolt ,eye, 5/8" a req 1d ten th 

Connectors 01 req'd 

oa 4 Nut e 5/8" 

bo 

PLAN 

NOTE= 
For units ca and cc see 
guide drawings M42·1 I 
and M42-13. 

0 

-cQl- -r -MC:l!!t-=a __ /...,._ 

~ l o-d-ek I 
41 -011 .. 

( 1219 mm) 
SECTION X-X 

ITEM NO. MATERIAL 

av Jumpers as required 
bo 4 Shackle anchor 

ca 6 Dtadend assembly, primary 

cc 2 Oeadend a11embly, neutral 

ell Locknuh as required 

Anole60°- 90° 34.5/19.9kV, 3- PHASE 
VERTICAL CONSTRUCTION 

NOV. 1986 ZC4-I 



- --.,JI- ~, ;u 
-en ~E ·JfL __ , ~=CD'.![ -t--r=:[-

T~e ~11 )~ 

- E -o e .~ 
- N ·-.... 

=1(m--av-7---
!:; I I Position of Guys 

I I 
I I o-d-\ I , I /oo /00 L _ ~;::a.~o ~:na::: p 

+-=it)"""T.a.e·~r~q;f ----- =~ ~E 
E~~-~I - it, 

- ~=it)rr ~1 = e <D I 
o e t: I I R:>sition of Guys 

I S!? 
-. ~ I I 

..... o-d- ek : I 

L \:.-~~' ~o l==~ 

PLAN 

NOTE: 

-~J ~e = ~ 8E 
~ ~ ~ m .....,. ______ ..., 

.... : E 
it)~ I 

I. For units ca and cc 
see guide drawings 
M42-11 and M42-13 . 

t:: 1 I Position of Guys 

I I 
Xtl I I tX 

- E - E o en ·-- N ·- L I I cc 
I I / 

--cf--p·IO-+- ::-Fc--- - I ,-1 -~,~ - ~... ~ 
~o-d-e: ~ 

SECTION x-x 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

d 8 Wuher,equare, 2 1/4" bo 6 Shackle,anchor 
k 18 Insulator ,auapen1ion 10 11 ca 6 Deadend C111embly, primary 

0 I Bo1t,1ye 5/8" • req'd leftgth cc 2 Deadend aasembl~ neutral 

' Connectors OI rtq d ek Locknutl as req 1d 
IV Ju111p1ra II req d, eu 6 Link11xten1lon, in1ulated 

ANGLE 60° - 90° 34. 5 / 19.9 kV - THREE PHASE 
VERTICAL CONSTRUCTION, LARGE OONOUCTORS 

NOV. 1986 ZC4-IL 

1 



•TEM NO. 

d 4 

It 9 

0 6 
GO 2 

bo 2 

MATERIAL 

Washer square 2 IA" 
ln111lator 1u1pe111ioa 10 " 

=.,~o-d-ek 1, / N: E ~,-~+----
-": ~ I u \ca -_ ~ I I 

= e -- I 
o e --/n I 

I 0, I I 

- N Position I I 
'lit"-= of Guy 1 4 1 0 11 • I - mm. 

I I i {1219mm min) 

o-d-ek I I 
-..... --~t-~-+--

=o ~ ~;,J bo 
-·~ ,·-t9' k 
~ ~ o-d- ek I o !d"i 

- =Ii~--}:: / ~ ~--

-11~ l tt' I 
= e E__-rl 
o E ft 
_ , ~ Position I I 

"I" of Guy I ' I 
o-d-ek I I /cc 

__ \J_ -b~--------
l .. .:J 

.TEM NO. 

ca 3 

cc I 

NOTE= 

I. For units ca and cc 
see guide drawings 
M42-II and M42-13. 

MATERIAL 

O.Odend auembly, primary 
O.adend assembly, neutral 

Bolt, •r• 5/8", '" d lnitll tk Locknut. as req d 

Nut. tYt 5/8 • 
Shackll CMCIIOI' 

345/19.9 kV. 3- PHASE 
VERTICAL CONSTRUCTION- DEADEND (SNGLE) 

NOV. 1986 ZC5-I 



ITEM NO. 

• 4 

II ' • 4 

• 3 

ca 5 

= .. m~})!e :h i ~ ~e ~ .. .t-~-:::ao==:c:J:ig"'" .. M . - -
o-d-ek.....,l • ,- ~ 

17-rH - I I I 
= E Position I I 
'1 ~ of Guy I I 

-,.,. ~ I I 
- I I 

. _ o-d-ek I 1 : i i 
-=~1- --e!= !10=• ====t:J:I:[,1 • • 

vr1 
P . . I I _ e os1t1on I 

-o E of Guy I 1 
-; ~ I I 

= o-d-ek I I I 

ca 

I 

_jt~- --~~L ·D==·=cn:I'"'~ ~~-+- __ 

T71-~1 
I I 

0 ~ Position 1 •· I 
-~ ~ of Guy 1 : I 

.:; I I 
I I I cc I I/ I I 

..... •----,t----t>+------
/ 1 I 

.I- I 
o-d-ek"·"'""' 

MATEIIIAL 

NOTE= 
I. For units ca and cc 

see guide drawings 
M42-II and M42-13. 

MATERIAL 

Walher,ICIUOrt , 2 1/4 " cc I Deadend auembly,neutrol 

l111ul I tor. eu1penlion 10" 
IDlt, eye, 5/8" • ..... , ........ 
Stlaclde,anchor 

Deaclend •Htnblv. arttnarv 

1 

ek Locknut, as req'd 

eu 3 Link, eaten1lon.tnaulated 

34.5/19.9 -kV- THREE PHASE 
VERTICAL CONSTRUCTION, DEA DENO (SINGLE) 

.LARGE CONDUCTORS 

NOV. 1986 ZC5-IL 
---- ------- --- -~~--



ITEM 

d 

I 

J 

k 
II 

e 
= E 
U> ~ 
I CO 

-.,, Q -

NOTES= 

(1067mm) (1067mm) 

=co~ -----,,--~= 

k 

co---_..... I 
I 
I 

6 II 

(152mm) 

aa ek-n-

PLAN 

I 

"'L ,-:r 

~o-d-ek 

I ""cc 
I 
I 

SECTION X-X 

I 
I 

I.See drawing ZE5-I for crossarm loading limitations .. 
2. Designate as ZC7- I for assembly with three crossarms . . 
3.For unit's ca and cc see guide drawings M42-II and M42-13. 

NO. MATERIAL ITEM NO. MATERIAL 

13 Washer, •cauore, 2 1/4 11 oa 2 Nut, eye 5/8 11 

2 Cra.aarm 3 5/B'x 4 5/8 xS-0 co 3 Dea dend assembly, primary 

4 Bolt,carrloge, 3/8 a 4 1/2 cc Deadend a11em bl y , neutra I 
2 Screw, lag I /2 1 4 cu 4 Broce I wood 28 11 

9 ln1u la tor 1uapen,1on d y I Bolt,eye 1 double armlng5/8 xreq'd Ieng 

3 Bolt,double arml11 5 /8 " a req 1d lengt ek Locknut I a1 required 

34.5/19.9 kV, 3-PHASE 
CROSSARM CONSTRUCTION -DEADEND (SINGLE) 

NOV. 1986 ZC7,ZC7-I 

---- --·· - -----
l 



052mm 

II 

(838mm) 

-r - E en m 
N 
~ 

Position of Guy 

1'- II 2 1 - 911 

(533mm) (838mm) 
6" 

(152mm) 

k 

I I I I I 

,-.£J&- - -- _...,'ll.....- - -"..!i... - -~-------"lo-., 
NOTES= 
I. See drawing ZE5-I 

for crosser m 
loading limitations. 

2.0esignote as ZC7-3 
for assembly with 
3 crossarms. 

3. For units ca and cc 
see guide drawings 
M42-II and M42-13. 

ITEM NO. MATERIAL 

n-d-ek 

bo 

c 4 Bolt, machine, 1/2" req'd length 

d 18 Washer, square, 2 V4" 

d 4 Washer, round , I 3/8" dia. 

g 2 Crossarm, 3 5/8 "x 4 5/8" x IO' - o" 
k 9 Insulator, suspention 10" 

n 6 Bolt, double arming, 5/8"x req'd lemath 
o Bolt, eye, 5/8 a req'd length 

1-0--

I / 
n-d-ek t.___aa 

= j 1"-cc 
o m I 
1-

-v ~ I 

ITEM NO. 

aa 5 Nut, eye 5/8" 

I 
I 
I 
I 
I 
I 

MATERIAL 

bo I Shackle anchor 

ca 3 Deadend assembl , primor 

ca 

cu 2 Broce,crossarm, wood, 60"spon 

ek Locknuts, as req'd 

34.5/ 19.9 kV 3· PHASE 
CROSSARM CONSTRUCTION-OEAOEND (SINGLE) 

NOV. 1986 ZC7·2 ZC7-3 



3 1
- 6 11 

(1067mm) ( 1067mm) 

___ _.al=-----. I= 1 
=oi U> IQ "' _ ___.. ...... 

- e -.,, e 
_, oi 
..., O> -

ITEM NO 

I 
I 

$ECTON X-X 

MATERIAL 

ek- n-d 

c 4 Bolt,maclllne, 1/2" 1 req'd length 
d 14 Wather, equare, 2 1/4" 

d 4 Wa"*, round 1 :YB" dla. 

o 2 Cl'Olsarm 3 ~··x 4 5/8" x 81 -0" 

k 18 Insulator, 1111pen1lon 10" 

n 4 Bolt, doulllt armillJII , 5/8 " areq'd lllncath 
0 4 Bolt,eye, 5/8 • reqd length 

p Connectors as req'd 

NOTE= 
I. For units ca and cc 

see oulde drawings 
M42-I I and M42-13. 

I 
I 

I 
ca~ 

--0 

ITEM NO MATERIALS 

aa 8 Nut, eye, 5/8" 

av Jumpers and leads as Nq1d 

bo 2 Shacklt,anchor 

ca 6 Oladend assembly ,primary 

cc 2 Dladend aaaembl neutral 
cu 2 Bract, wood, 60" span 

ek Locknut• as rtq d 

34.5/19.9 kV, 3-PHASE 
CROSSARM CONSTRUCTION-DEADENO(O()UBLE) 

NOV. 1986 zce 



6" 
152 
mm 

NOTE= 

21
- 9 11 

(838mm) 

k 

I. For units ca and cc 
see guide drawings 
M42-II and M42-13. 

ITEM NO MATERIAL 

C 2 Bolt, mochine 5/8" a req'd length 
C 4 lt,maclllne 1/2 a req'd lenoth 
d 4 lier round I 318" dia. 

d 20 lltr , uar, 2 1/4 " 

II 2 Cro•arm 3 !VS' a 4 5/8" a e' -0" 
k 18 IMulator, suspension 10" 

2 1 
- 911 

(838mm) 

• 6 Bolt,double •mtng 5/8" a req'd length 

0 2 Bolt,•Y' 5/811 a req'd lenqth 
p C.onntctora. aa required 

ITEM 

00 

av 
bo 

ca 
cc 
cu 

ea 

eb 

ell 

611 

(152 mm) 

NO 

10 

2 

6 
2 
2 

I 

I 

I 
I 
I 
I 
I 
I 
I 
+ aa.......__ 

MATERIAL 

Nut ,eye, 5/8" 
Jumpen or leads required 

Brace,crossa,1111 wood 60 "span 

Insulator ,poet type 

racket pole 

Locknuta ca required 

34.5/19.9 kV, 3- PHASE 
CROSSARM CONSTRUCTION-DEAOEND(DOUBLE) 

NOV. 1986 zce-1 



(1067mm) (1067mm) NOTE: 

c-d·ek 
I 

ELEVATION 

MATERIAL 

Bolt, machine, 5/8" 1 req'd length 

.. 
Waeller,round, I 319• dla. 
Crossarm, 3 5/8Na 4 5/8 11 a 8 '- 0 11 

2 Screw la 1/2" a 4" 

II 8 Insulator 1uspensloo 10 " 
11 4 Bolt, double arming 5/8 11 a req d length 
o 3 Bolt ,eye, 5/8 a req d lengt II 

bo 

ITEM NQ 

I. For units ca and cc 
see guide drawings 
M42-II and M42-13. 

~ 

= E 
OE 

_I 92 
VN 

c:> 

MATERIAL 

p Connectors as "*IUired 

u I ~ Clamp gu:,, 6" -Navy duty 

aa T Nut,e:,e, 5/8" 

av Jumpen as requlNd 
b o 6 Shackle, anchor 

ca 6 Deaden4 osumbl prl111Gr 

cu 2 Brace,wood ,60" span 
ek Locknuh as req d 

34.5/19.9 kV, 3-PHASE 
CROSSARM CONSTRUCTION-DEADEND(DOUBLE) 

(LARGE CONDUCTORS) 

NOV. 1986 ZCS-2 

l 



-e .,, e ,_ 
.,, a, 

.e 

3' - 6 11 

(I067mm) 

I ' I n 
Afc.d-ek I I J 

I . \af 
bo A--c-d \... 

'/""r."\ 
c:::;=--. ':x r. z: 

ITEM NO. 

C I 
C: 4 

d 21 
d 4 

I 3 
j 2 

k 18 

bo 
SECTION A-A 

ELEVATION 

MATERIAL 

It 111aclllne 5/8 11 1 r 'd tll 
Bolt, •clllM, I.fl a req d len1tll 

wa111er 1quore 2 1/4" 
Wuller raund I !/8" 
CrotNrtn 3 5/81114 5/8" a 8 1 -o• 
Screw lag 1/2 a4 

lnlulator I IUIPlflt)on 10" 

31 - 6 11 

(I067mm) 

n 6 Bolt, double armln 1 518" 1 req d ltntt 
0 3 Bolf I ._. I 5 8 • req d 1tngt1, 

ITEM NO. 
p 

II 11/l 
aa 7 
av 

bo 6 
ca 6 

cc 2 
cu 2 
tk 

I 
-Is, 

n-d-ek 
~ 

MATERIAL 

Comectora as req d 
Clamp,guy, 6"heovy duty 

Nut,eye 5/8" 
Jumpera GI required 
Shackle, anchor 
Dladend a11embly, primary 

Deodtnd at1tmbly,Mutra I 
Broce,wood, 60" span 
Locknut• 01 req d 

34.5/19.9 kV, 3- PHASE 
CROSSARM CONSTRUCTION-OEADEND (00.JBLE) 

LARGE CONDUCTORS WITH UNBALANCED LOADS 

NOV. 1986 ZCS-3 

1 



4 11 3 1 - 111 1g" 1911 3' -1 11 
_ 4 11 

(I 02 mm) l (940 mm) 1 (483mmJ (483mm) (940mm) ~ (102 mm) 

• •• , - • Q :.,:~ I /IQ 
O•• :-• \ ,_., V ;= .. ~ t == -,.,,.. 1}"\ -f k '-· 
; r:: • ·en E~.... : c: I ; ~ ..... / c-d-e :,;: O 
i-.r,~--- ..;.., .J Ill • --I-~,------+'-_ I • ! ! i --

6" ..,~ 
(152 mm) · 

en 1~~ '-..... ""-. 1 • = N~,..,. 'V-1 .,,,. 
- ~ i ---cu 

Position of1 Gu; ~ 1 n-ek 
when req d I 1 

lu,, 
I I 

J 

I 
I 
I 

n-d-ek I 
A/ .J_ 

I 
I 

J 

' 

PLAN 

...... 

t 
I 

' ' I 

n-d-ek 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

0 2 Insulator. pin ti,peJANSI Clan 55-3) n 4 Bolt, double orrnlng, 5/8" a req'd length 
C 4 Bolt,11N1Chln1 1/2"• req'd length cu 2 Brace, croasarm, wood, 60" span 

4111 10 Wolher,1quare 11/4" ,a 6 Insulator. post t11pe 

d 4 Wmhtr,round 13/J" 
f 2 Pln,croH•m,•t•I 5/8" x 10 3/4" '" Locknut• a1 req'd 

' 2 Cro11ar111 3 5/811 145/811 1101 - O" 

Maximum Transverse 
Load : 7501bs(3336N)lnaulotor 

15001bs(6672N) Total 
34.5/19.9 kV , 3- PHASE 

CROSSARM CONSTRUCTION - DOUBLE LINE ARM 
Angle : 0°- 20° 

NOV. 1986 ZC9 

T 



ITEM 

Cl 

C 

C 

d 
d 
f 

4" 
~ 

( 102 mm) 

3' _ , .. 

(940mm) 
1911 19 11 

(483mm) (483mm) 

3• _ , .. 

(940mm) 
4" 

(102mm) 

NO. 

I 

2 
2 
3 

2 
I 

• c.:i .. 
~='" ~;;;;.'"--.-·~, 
•=• I I 

f~0 c-d-ek ~ _,.:;, 
+-+'---- I ! - ~ - I I 

-.!, =en~"-...! I-,~......._ ~ ; 
~ "-. "'- 1 I c-d-

~ j 'cu 
Position of Guy ; I c-d-ek 

I I I WI 
I I 

J 

----..... -­,.. 

I I I I 
I I I 

I ,,IIP\i ..... a-f : Neutral I 
~ ~ , ~ I-" .,.c-d-ek 1--_ .=-.:::;•;;:=:.~ ...... lcT't"~ d ! ~ ---~-I +-

I I : I 
I I : I 

MATERIAL ITEM NO. MATERIAL 

Insulator, pin tvDe, (ANSI class 55-3 l ' I CrOIIClrm, 3 5/8"x 4 5/8"x 101-0" 
Bolt, machine, !5/8" x req'd length cu I Brae,, croNCJrm,wood, 60 11 apan 

'Bolt,mochine, 1/2" xreq'd length ea 3 l11111lator,po1t type 

Waah1r 1 aquare, 2 1/4" 

Wa1her ,round, l 3/8" 1k Locknut, aa required 

Pin, cro11arm, 1teet 5/8" X 10 3/411 

Maximum Transverse 
Load: 7501bs ( 3336N )/Insulator 
Angle: 0°-5° 

34.5/19.9 kV, 3-PHASE 
CROSSARM CONSTRUCT ION - SINGLE LINE ARM 

NOV. 1986 ZC9-I 
------ ------···· 



= e o e 

(940mm) 

-e 
e 

en 
: N 
O>N -

1911 19 11 

( 483mm) (483mm) 
e 
E 

I :~(7) 
O'>N -,. , 

I 
I 

-· 0 N-
U> - I 
------~- -in-, 

bs-d-ek lJJ cm 

ITEM NO. MATERIAL 

c 3 Bolt 1 111achine 5/8" x req1d 11119th 

I CrOHGrffl 3 5/8 11 1l 4 5/811 1101-0· 

I Cros1arm 3 5/81114 5/811 181-0• 
2 Bolt 1 carrla11 3/8" a 4 1/211 

TEM 

j 

bl 
cu 

cu 

Cffl 

10 

Ill 

3 1-1 11 

(940mm) 
4" 

(102mm) 

f 1 c-d-ek 
~/ 

I 
I I 

t 1.......-c-d-ek 
-IJ 

I I 
1,1 __ 

I 
I c-ct-

-•.,....... 
I LINE~ 

i--..lH 

NO. 

I 

2 
I 

• 

--Wt---
1 I 
I I 
I I 
~ J 

MATERIAL 

Brace wood 28" 
lnadator • ool 
Insulator post type 
Locknut, 11 req'd 

Maximum Transverae 
Load: 750 lb1. ( 3336 N) 
Angle :0°-5 ° 

34.5/ 19.9 kV, 3-PHASE 
CROSSARM 'CONSTRUCTION- DOUBLE CIRCUIT 

SINGLE PRIMARY SUPPORT 

NOV. 1986 ZDC-CI 



I I 
I I 

\ \ 

6" 
(152mm) 

E II I 
E~ 

_, 0 (152mm) 

I 
I 

\ 

f 
Position of Guy 

3 1-811 

(1118mm) 

~ 
: .IOl 

c:n (\J 
.N 

t 
w LINE #I -

I I I 
I I I 

0 

0 
\ 
\ \ \ \ 

3 I - 111 

(940mm) 

u 

.Y.L.i-J LINE #2 

Posttion of Guy /i C~~;--
c-d-ek I I 

-

ITEM NO. MATERIAL 

c Bolt, machine, 5/8" x req'd length 

c 4 Bolt, machine, I /2" 11 req'd length 

d 21 Washer, square, 2 I/ 4" 

d 4 Washer, round, I 3/8" 

g 2 Cro11arm, 3 5/B'lt ;4 5/8 IO -0 

g 2 Crossarm, 3 518''114 5/B'x 8' -0'' 

4 Bolt, carriage, 3/8" x 4 1/2" 

Maximum Transverse 
Load: 750 lbs.(3336N)/lnslJ<nor 

15001bs.(6672N) Total 
Angle: 5° - 20° 

TEM NO. MATERIAL 

2 Screw, lag, 1/2" x 4" 

n 7 Bolt, double arming, 5/B"x req'd length 

cu 4 Brace, wood 28 11 

cu 2 Brace, wood , 60" 1pan 

da I Bracket, insulated 

ea 12 lnsu lcrtor, po1t type 

ek Locknut• 

34.5/19.9 kV 3- PHASE 
CROSSARM COOSTRUCTION - DOUBLE CIRCUIT 

NOV. 1986 ZDC-C2-I 



:~~10-d{kr1~ /Cd 
-~f ·~+---

=~ ~:-w: ' l -.. ~ jg_ - Position of guys 
ai - -:. I I 

I I I 
----~- ~-t----

- e I I bo 
0 E I I 

I 0) I 
.- (\I I 

- I 
I I I 

-~;:-1- - 0 -1---o-d-ek ~ ~ cd 

=~ ~ I I 
-- ~ I I 
~ I I I _:=..__ _ Position of guys 

I I 
I I 
I I 
L:) .. J 

I 

-oe 
I E 

- O'I ·­N -

k / 
o-d-ek ~ / 

~, I 
'0'' 

lc?1~ bo / 
I Cd 

"'(...,, I I I ~ Guy----+ -------

ltJ1 f#,.._ I 
--iC-+ 17\. --!"' I I I 

NOTE= \ PLAN 

• .. ,,,,) '"·~ I 
"I"" I I V ' 

\ 
For units cd and ce \ 
see guide drawings \ 
M41-I and M41-10. 

ITEM NO. MATERIAL 

d 6 Woaher, 1quore, 2 1/4' 

k 18 Insulator, 1u1pen1ion, 10 11 

o 6 Bolt eve 5/8" 1t r•ad 
bo 6 Shackle , anchor 

Angle= 20°-60° 

----- ·------~---

.TEM NO. MATERIAL 

cd 6 Ano le auembly, primary 

c, I Anole 011embly, neutral 

ek Locknuta as req'd 

34.5/19.9 kV, 3- PHASE 
VERTICAL CONSTRUCTION DOUBLE CIRCUIT 

NOV. 1986 ZDC-C3 

\ 



~e ~ise 
of Guys 

Position of Guys 

Guys~~ ~:~,._ O·:·r 
ca_..........t 

ITEM NO. MATERIAL 

d 14 washer, square, 2 1/411 

k 36 lnaulator, suspension, 10" 

0 22 Bolt, eye 5/8" • req'd len th 
p Connectors, as req'd 

aa 8 Nut ,eye, 5/8 

Angle: 600-90° 

=..., 1 
e ~ 

·o ~ o-d-ek o-d-ek 

-,.'.. ...... ~ __ Gu~~/o --

7 1 -0" (min) 
(2134mm) 

PLAN 

EM 

av 

bo 

ca 

cc 
ek 

o-d-ek 

NO. 

8 

12 

2 

p 

NOTE= 
For units ca and 
cc see guide 
drawings M42-II 
and M42-13 

MATERIAL 

Jumpers, as req' d 

Shackle, anchor 

Deadend assembl rimar 
Deadend assembly, neutral 
Locknuts,as req'd 

34. 5/19. 9 kV, 3 - PHASE, DOUBLE Cl RCUIT 
VERTICAL CONSTRUCTION 

NOV. 1986 ZDC-C4- I 



P. 

y 

or Clip 

-.....v-,.----Ck ZEl·I 
ZEl·2 

ITE MATERIAL 
c Bolt, mactline, 5/8" x req'd length 

d Washer, square 2 1/4 • 

d Washer, curvod , l "a 3" 

Screw, la 1/2" a 4" 
p Connectors, as roq'd 

u Deadend for guy 1trand 

v Guy attachment 

r Guy wire, S. M., 7 strand 

av Jumper, No.4 1tra ded Al. alloy or equiv. 

ck Clamp, anclior rod bonding 

ek Lock nuts 01 req'd 

1 c-d 

V 
I I 

L -av 

~ 
ZE 1-3 

This may be substituted 
for wrapped type 9uy 
provided guy tension m 

I I I 
I I 

will not exceed 8500 lbs. 
(37808N}. 

Other accepted and equivalent 
(item u) dead·end material 
may be substituted for the 
ones shown. 

Z El·I 
1/4 "Guy Wirt 

NV RE0°D. 

2 ·Light Duty 

I 

req' d longth 

I 

ASSEMBLY UNIT 
Z El-2 

318'1:;uy Wirt 

Nil RE0 1 D. 

2 • Heavy Duty 

I 

req'd I ength 

I 

Z EI ·3 
7/t&"Guy Wirt 

NA RE01D. 

2 ·Heavy Duty 

1-Heav Out 

req'd · leng.tl'I 

I 

34.5 / 19.9 kV 
SINGLE DOWN GUY, THROUGH BOLT TYPE 

NOV. 1986 ZE I· l,ZEl-2,ZEl-3 

·----·-----



U p 00".. J;:d 
~)' ~~ ~l~~--

y ~~, 

av~P 
II 11 

PLAN OF POLE II A 11 ek ti;:29 rl,£ ab r305m 

A··1Tv-L2 u 
// J T (178mm) 

/
1 I I I 

/ I I 
,1 I I 

// IJd 
I Pi~ 

/ I I 
11 I I 

I I I I 
;t I I I 
~ ~/ 

NOTE= 

"A" 
r, 
T I d . -¥ 

Serve or Clip 

., 
P~lav 

Staple here I I 
only I 

Connect to Neutral 
Conductor and 
Ground Wire when 
present. 

I] p ~, 
I I 
I I 
I I I 

i. 
Other accepted and equivalent items of deadend materia I 
substituted for the 3-bolt clamp shown. 

may be 

ASSEMBLY UNIT 

E2-I E2-2 E2-3 
1/4" Guy Wire 3/8" Guy Wire 7/16"Guy Wire 

ITEM MATERIAL 

d Wnher , 1q1,are 2 1/4 " I 

d Washer, round 3" I I 

u Deadend for auy strand 2· Light Duty 2- Heavy Duty 2- Heavy Duty 

, Guy wire, S.M. 7- strand req'd len9th req'd len9th req'd le119th 
• Nut, thimble type eye , 5/8" I I I 
ao Bolt,thimble type, 5/8 .. I I I 
av Jumpers I no. 4 stranded, Al. alloy or equiv. I I I 
p Connectors, as req'd 

ek Locknut• GI req'd 

34.5/19.9 kV 
SINGLE OVERHEAD GUY, THROUGH BOLT TYPE 

NOV. 1986 E 2 • I • E 2 · 2 , E 2- 3 

....•.. -····--- ------
1 



NOTES· 
I. Other accepted and equivalent 

(Item u) Quy damps may be sub­
stituted for the 3- bolt clamps 
shown. 

2. Assemblies El-2 and El-3 (throuQhbolt 
type) are preferred units. PLAN 

Serve or clip 

Connect to neutra I 
Conductor and Qround 
when present. 

E3-IO 
GUY MARKER 

- - =- - = 
ck ASSEMBLY UNIT 

See CJuide drawings M30-I and M30-2. E3-2 [3-3 E3-IO 
1 3/B" Guy Wire 7/16'~ Wire Guy Marker 

ITEM MATERIAL No. REQ'D No. REQ'O 

c Bott,machlne, 5/8" x req'd length I I 

, Collnectora , a, req 'd 

11 Clamp, guy 2-Heavy Duty 2-Heovy Duty 

r Gur Wire, S-M, 7-atrand req'd length req'd length 

ov Juinper I Ro. 4 atranded .Ill alloy or eqiv. 

•• Guy marker I e!.o" min. length 

a.J Guy Hook , J 2 2 
bk Guy Plate, 4" x 8 1

~ 14 gauge 2 2 
8 8 

ck Clamp, anchor rod lloncllng 

ell Locllnuts •• req'd 
34.9/19.9 kV 

SINGLE DOWN GUY, WRAPPED TYPE 

NOV. 1986 

1 



I p.II "'II·~,, --.. StarAe here ~;Y;~~~ 
I '~ av 

,I I f J I Connect to Neutral---f I P 

I </ I I Conductor and Ground 
wire when present. I_J 

11 LJ NOTE= ni 
/ Fi1 I. i:;::;::~t t~:;s~: ::-3 I I 

/ / I I ferred uni ts. I I 
/ I I I 2. Other accepted and equivalent I I I 

_/ wllL' I (item u) guy clamps may be I I 
. substituted for the 3 bolt 
;' ·clamps shown. I I I 
~ ~ 

Pole A 

ASSEMBLY UNIT 

E4·2 • E4-3 
3/8" Guy Wirt 7/16" Guy Wire 

ITEM MATERIAL No. RE01D No. RE01D 

C Bolt, machine, .5/8" a req'd length 

p Connector, , a, req 'd 

u Oeaclllld for guy strand 2- Heavy Duly 2-Heavy Duty 

' au, Wire, S M, 7 1trand req 'd len9th req d length 

av Jumper, no. 4 stranded Al. alloy or equiv. 

bj &uy Hook,J 2 2 

bk Guv Plate 4 111 8 :· 14 aouae 2 2 

h Nail. I penny. aolv. • • 
ell Locknut,• reqd 

34.5/ 19. 9 kV 
SINGLE OVERHEAD Gu,· WRAPPED TYPE 

NOV. 1986 E4-2,E4-3 

- ···-------·-··· --



r1 n """ 1 r·1 r1f 1t1J+ --

H' 11 11 n-d-ek 

Y u 11 i 11 

~::::llfiD~+-----r---~p!\;$p,(11 f rtt ~r ;f ::- - -

11 11 n-d-ek 

ZE5·1 I /4 "strand 
ZE5·2 3/8 .. strand 

PLAN 

=oe ~-~~:,,ll~v 
-~ i ·~~1 J L~J l,..,,i~1~(i.-

lf u "JJ 

ITEM NO. 

C I 

d 9 

II 2 
p 

u 

:. NE 
NOTE: ~~E 

For oonductors having a breaking 
strength of more than 4500 lbs. 
(200t6N)reduce to 10° maximum 

MATERIAL ITEM NO. MATERIAL 

Bolt,inachlne, 5/8" x reqd length al I Staple, ground wire 

Walher, aquare, 2 1/4 " oo I Bolt, thimble type eye, 5/8"• req'd len 

Bolt double armin 5/8" x req'd len th av Jumper no.4stranded Al. alloy or equiv. 
bj 2 Guy Hook, J 

bp 
ob 2 Nut,thimble type eye, 5/8" ek 

NOV. 1986 

-------· r· 

34.5/19.9kV 
DEADEND GUY 

CROSSARM CONSTRUCTION 

ZE5-I ZE5-2 



NOTES: 
I. When two guys are attached to one anchor rod 

use 3/4 11 K 8 1
- 0 11 twin thimble type eyerod. 

2. Spacing between anchors shall be sufficient to 
provide maximum holding power for each anchor. 

3. For loose soils, concrete or other pole footings 
are recommended. 

4. Refer ·to Dwgs. ZE3-2 and ZE-3 for details 
of Wrapped guy when used in place of thrOUQh 
bolt type guy shown in this drawing. 

5. Arcing horns shown dotted may be 
installed as required for pole protection 

For details of arcing horns 
refer to drawing ZMI0-14. 

6. Other accepted and equivalent 
Item "u" deadend material may be 
substituted for 3-bolt clamps sho 

ZE6-2 3 / 8 11 Strand 
ZE6-3 7/16 11 Strand 

51-011 min. 
(1524mm) 

ITEM NO. MATERIAL 

c 2 Bolt,machine, 5/8 x req d length 

d 2 Waaher, aqua re , 2 1/4" 
P Co'nnector1 aa re411 1d 
u 5 Deodend for guy atrandl, heavy duty 

v Guy attachment(heavy duty for ZE6·3) 

NOV.1986 

u/ 

TEM NO. MATERIAL 

y Guy Wirt S. M., T 1trand 

ov Jumpera • required 

ck Clamp uy bol'ld, aa Nq1d 
ek Locknut• aa Nqulred 

34.5/19.9 kV 
DOUBLE DOWN GUY 

--= E 
O E 

0 
I -- co N-

E6-2iZE6-



NOTES= 

I. Where three separate anchors are installed 
the minimum separation shall be five feet (1.52m). 

2.Spacing between anchors shall be sufficient 
to provide maximum holding power of each 
anchor. 

3 For loose soils,concrete or other 
pole footings are recommended. 

4. Other accepted and equivalent 
(item u) deadend material may be 
substituted for automatic 
deadend shown. 

ASSEMBLY UNIT 

= i 
Oe 

I a, 
-.i 

ZE7-2L- 3/B"GuyWire ZE7·3L·7/16 11 Guy Wire 
ITEM MATERIAL 

' 
wire S.M. 7Strand 

umpera, No. 4 stranded Al. alloy or equiv. 
Clamp, guy bondln9, 01 req d 

tk Locknut, as req'd 

No. Re ulred No. Re uired 
3 3 

3 3 
3 3 

6 6 
3 3 

req'd len th req'd len9th 
as req'd as req'd 

34.5/ 19.9 kV-THREE DOWN GUYS 
(LARGE CONDUCTORS) 

NOV. 1986 ZE7-2L 7-3L 



NOTES 
I. Spacing between anchors shall be suff lcient to 

provide .maximum holding power of each anchor. 

2. For loose soils, concrete or other pole footings 
are recommended. 

3. Wrapped ouys may be substituted for pole 
bands shown. 

4. Other accepted and equivalent (item u) 
deodend material may be substituted 
for the ones shown. Formed type 
grips may be used only with 
suitable attachments Otem v) 
as recommended by grl p 
manufacturer. 

J 
9 

I 
I I 
I I I 

~ 
ASSEMBLY UNIT 

- -- E 
0 E 

I OI -.. ~ 

0 E 
E 

I OI 
-.. ii 

: E 
OE 

I !:!? 
- N .. -

ZE8-2L- 3/8"GuyWire ZEB- 3L- ~16 " Guy Wire 

ITE MATERIAL 
p CotllillCton, aa req d 

u Deoclend for IIIY etr•d 
V Guy llttachNnt I pole lland type 

'/ Guy Wire, S.11. Tetran,t 

av umpers, No. 4 1tronded Al. alloy or equiv. 

ck Clofflp. CJUY ltondtn; 

NOV. 1986 

No. Req'd No. Req'd 

8 
4 

req d leqth 

QI req d 

2 

34.5/19.9 kV 
FOUR DOWN GUYS 

(LARGE CONDUCTORS) 

8 
4 

reqd length 

QI reqd 

2 

ZE8-2L ZE8-3L 



y 

====-~--+--

t:::::::~ . ~·~•;zm• :;""'":! 
~ ~ 'serve or clip 

u SECTION Y-Y 

t t 
y y 

or clip 

ASSEMBLY IJ',JIT 

Ell El2 
l/4"Guy Wire 3/8" Guy Wire 

ITEM MATERIAL No. Req'd No. Req1d 

c Bolt,machine, 5/8 11 11 req'd lenoth 
p Connectors as req d 

u Clamp I guy I- LI ht Out 

y Guy Wire, S.M., 7 strand Req'd length 

av Jumper,# 4 stranded Al. alloy or equiv. 

bj Guy hook,J 2 2 

bk Guy plate 4" x 8" 14 uo e 2 2 
bp Nail, 8 penny golv. 8 8 
ck Clam anchor rod bondin 
ek Locknuts 01 req'd 

345/19.9 kV 
SINGLE LOOP GUY1 WRAPPED TYPE 

NOV. 1986 Ell El2 



CONE 

X 

Size of hole to be 
same as anchor 

Fl-IC, Fl- 2C, Fl- 3C 
Ra1ing is designated maximum holding power 
in hardpan and rocky soil. 

Rating is designated 
maximu!11 holding 6" 
power '" (152mm) 
ordinary soil. 

EXPANDING 

Approx after 
strain is 

applied 

45° 

Size of hole to be 
same as unexpanded 

anchor. 

Fl-I, Fl-2, Fl-3, Fl-4 
Note=Projection of anchor rods above earth 

may be increased to a max of 1211 (305mm) in 
cultivated fields or other locations 
where necessary to prevent burying 
of the rod eye. 

Holdin9 Power In Ordinary Soil 

SCREW 

Approx. after 
strain is 

applied 

Fl-IS, Fl-25, Fl-3S, Fl-4S 
Rating ,s designated 
in ordinary soil. 

maximum holding power 

Rating is designated 
maximum holding 
power in ordinary 
soil. 

A ppr ox. ofter 

PLATE 

Fl-IP, Fl-2P, Fl-3P, Fl-4P 

ASSEMBLY UNIT 

Fl - I Fl- 2 Fl - 3 

strain is 
applied 

Fl-4 

ITEM MATERIAL NO. NO. NO. NO. 
• Rod, anchor, thimble eye 

, 
I 5/f! x 7'-rf I 5/B"x7'-o" 

11 Rod anchor twin • • I 3/4"xe'-d' I 3/4'.' X 8'-d' 
z Anchor _______________ type I I 

LINE ANCHOR ASSEMBLIES 

NOV. 1986 F l-1 TO 4 

----·-·····-"--,. 



F4-1S 
SCREW 

F4- IE 
EXPANDING 

MATERIAL 
a Rod andlor thimble t •1• 5/8 '1 6 - 0 

l Anchor, Nrvlce 
Designated maximum holding power in sand 

F4-1S 

NO. 

Approx. after strain 
is applied 

NOTE= 

Approx after strain 
Is applied 

be same as un -
expanded anchor. 

Projection of anchor rod above 
earth may be increased to a 
max. of 12 11(305mm) in cultivated 
fields or other locations where 
necessary to prevent burying 
the rod eye. 

ASSEMBLY UNIT 

f4.-IE 

NO. 
$ I I. II 

SERVI CE ANCHOR ASSEMBLY 

NOV. 1986 F4-I 

1 



Normally 

Earth 

Rock 

18" 457mm min. for sound solid rock 
30"(762mm)min. for stratified rock 

F5- I 

F5-3 

NOTES: 

Solid 
Rock 

Wedge 

Guy Bolt 18" (457 mm) 
Rock Anchor 15 3 81 mm 

F5-2 

I. Only one guy shall be attached to a 
rock anchor. Where more than one ouy 
is. required space anchors 2feet (610 mm) 

11'1 in imum and where practical they 
shall be in direct line with pole. 

2. Do not anchor to any boulder which 
measures less than Sfeet (1524mm) in two 

direction, at ri9ht an9les to each 

other. 

ASSEMBLY UNIT 

F5- I F5-2 F5-3 

ITE MATERIAL No. REQ 1D No. REQ 10 No. REQ 1D 

1 Anchor rock 
bm Tlllmble u 

ROCK ANCHOR ASSEMBLIES 

NOV.1986 



ITEM 

.·~ .. . . : . 
• ! • • .... . . ...... : ""· .. · · .. : ..... . 

..... :. ·. : ..... 
··. '.. ..... 

. .... 
. , . 

. . " . . . .. . . . . : : . 
. :;·· .. ': .. . .. . . 

. .... ' .... . . .. 

MATERIAL 
z Anchor, swamp 

Designated 11101dmuffl holding power 

Nut, thimble type eye 

Pipe, alvanized 01 req'd 

I 

F6-I 

FIRM 
SOIL 

ASSEMBLY UNIT 

F6-2 F6-3 

NO. TYPE NO. TYPE NO. TYPE NO. TYPE 

SWAMP ANCHOR ASSEMBLY 

NOV. 1986 6-1 F6-2 F6-3 , ' 



PLAN 

E +------e 
·m ~ -----~ 
-- e ·co i E 

_, ~ 
N r----e 

E -
N E 

•--- !!? -,ft E - - .... _1 IO 

an 

TEM NO. IIATIRIAL 

.. 
X ---+·e 
e 

co .... 
p _, ~ -

c 2 Bolt,machine, 5/8° Jreq'd length 
d 2 Wash tr, square, 2 V4 
p Connectora,aa ,equired 

at Arrester, surge 
an Transformer, CSP 

NOV. 1986 

NOTES: 
I. See guide drawings for details of 

transformer secondary and service 
connections 

2. Arresters must be connected directly 
to transformer bushing. 

3. Current limiting fuse (item aol to be 
used in locations where the available 
fault current exceeds 800A. 

TOI NO. 

----.-...--­.... ::e ·-· ·-· "i.:2-• .-! ,......., 
)_ !~ f-
).lt-

I 

In I 
I I 
I 1 

_' I 
I Neutral -:r~--~ ,, , 

MATERIAL 

op I Clamp,hot line, tap assembly 

av Jumpers, stranded ,as required 

bv I Rods, armor 

ell Locknuts as required 

og I Fuae, current limiting 

34.5/19;9 kV 
SINGLE PHASE TRANSFORMER 

AT l·PHASE TANGENT 

ZGl05 



SECTION x-x 
r-1, 
b-' ,..-~ 
,~r.'\J 

& 
Jj 
Jll 1 
I I I 

ae I I 
I 
I 
I 

TEii NQ MATERIAL 

c 2 Bolt fflGChine B x req'd length 

d 2 Wa•h•r, square 2 1/4 
p Connectors, 11 r,q'd 

ae I Arrester , surge 

an T,an•former, CSP 

. T -

NOTES: 

I.See QUide drawings for details of 
transformer secondary and service 
connections 

2.Arresters must be connected directly 
to transformer bushing. 

3. Current limiting fuse (item ag) to be 
used in locations where the availablt,.. 
fault cu·rrent exceeds 800A. Ee 

r--, :1 
I\.. II i\. I I =a, ~ 

op-bv/ --+u-~~):ril el 

I I 
I 
I 
I 
I = e 

NE 
I ..... --a, ,.._ -

-e 
o E 
-· a, ~ N -

Neutral ~~- :-~ ~ 

ITEM NO. 

9 1n :1 ~ 
c-J- i~~ i 

~, },_I = E C•d-ek CO Ip... 
-.!.. IO 

<~= ~+ +-----i !. 

1--kl 

MATERIAL 

op I Clamp,hot line tap,assembly 

av Jumpers, stranded, as req d 

bv I Rods, armor 

ek Locknuh as req'd 

ag I Fuse, current limiting 

34.5/19.9 kV 
SINGLE PHASE TRANSFORMER 

AT OEADEND 

NOV. 1986 ZG 106 



ae ·-- e - E co ,... 
-.!.. It) 

~ -

TEM NO. MATERIAL TEM NO. MATERIAL 

c 2 Bott, machine, 5/8 x req'd length on I Trans former, CSP 
d 2 Washer, square 2 V4" op I Clamp, hot line , tap assembly 

p Connectors as re·qulred av Jumpers, stranded, a, required 

ae Surge arrester bv Rods , or mor 
09 I Fuae, current limitint ek Lock nuts 

34 .5 / I 9 .9 kV 
SINGLE PHASE TRANSFORMER 

ON THREE PHASE CIRCUIT 

NOV. 1986 ZG 136 



1' -IO" 

Blade 
Cutout) 
~ 

S.A 

an 

C.L FUSE 

34.5/19.9kV 
SOURCE 

r, 
I I 

LOAD 

ag 

s'-011 

(1524mm) 

Blade 
Cutout) 125/72 kV ®J--:~ SOORtt 

WIRING DIAGRAM 
12.5/7. 2 kV SOURCE 

av 

ITEM NO MATERIAL 

C 2 
C 4 
d 13 
I I 

2 
I 

.. 2 

• lengtll 

• I 
p 2 , 

GO 3 
o• 
of 
OY Jum,-,. , st,..,...,• r•• d 
GIi I Tron1for-, auto 

• bu 2 
ca 2 1-
cc t 
cu 2 .. 
•• INulalor •I I pe with 
oe 
of 
•k 

t S1r11ct11ral timber 16 -0 . , I , .... currant 1111111111 

!!2!ll.! 
I. AU atructural t1111111en •• IN treated 

per REA •peclflcatl-

2. O.•l111ate • Gl50 wlla11 12.5/7.2 kV I• 
Ille aource and ZGl50 when 34.5/19.9 
kV I• Illa M1Urca. Strike out ltt .... (of 
alMI ff) IA -••rial U•t ,diidl do 1101 apply, 

I. L'o, Ulllt• ca GMI cc •H guide 
•••111 .. IIMZ-11 •d 11142-13 . 

.;"i..ALM+­_..,~ 
4~ C11rrent li111iting fllH (it•• ag) to be 

11Hd in locatiaH •II•• t~• available 
fault c11trant HCHd• IOOA. At Iha 
34.5/ 19.9 kV H11roa. 

1 Specify thl• It- ta Ila f.,•l•h•41 lay tlla Iran.tar_, 
••nuf•oturar. 

34.5/19.9kV - 12.5 / 7.2 kV 
ONE STEP - UP/STEP-DOWN 

TRANSFORMER 

NOV.1986 



,._ 6 • 2'- 1!' 
1451mm l660m111) 

X 

3'- •• 
(II II mt11 I 

!I' -8" 
I 1118mml 4" 

10 "'"' 

X 

on 

I 
~ .{ 

I ,n -- ~ 
= oE 

I E - . 
"' oi 

= E 
Oe -· o· 
(II iii 

e 
= E 
ID N 

I'-I 

.-2 

E 
:I. E 
ID t-

·' 
... .., ~ 

• E 
ID~ _, "' -. 
•ID ~ 
·' ... - "' ·----------.1.~ 

ag 

!14.5119.9 11v· 

240/120 V. 

WIRING DIAGRAM 

SECTION X-X 

ITl'.M NG 

• 5 -.-. 519• a ......... .. 

• 4 -- I lf4" 
, I - S 111•a 4 llt'al'·O" 
I I hllc-. W a41/Z 
j I S.-, ... 1/1"•4" 

S.A. 2 c-ter -- I 
p c-,- .,.,..; .... 

.. 2 ......... ,. 

dlo I lrHlol 1r•1lo<Mor 
•• IR111lator OIi t ,. Wlttl T • ,,u, 

fo 5 1'N111fo,1111e, HColMlar, l:N'eckitt 

tlr. L.Ocll,111ut1 

•• It lrect •ff• II" 
•• :a .................. . 

NON: 

<:;urrent limiting fuse (item oo) to be 
used in locations where the 
available fault current exceeds 
800A. 

34.S /19.9 kV 
TWO TRANSFORMERS,CLUSTER MOUNTED 

OPEN WYE - OPEN DELTA 
SINGLE PHASE AND THREE PHASE POWER LOAD 

NOV. 1986 ZG210 



31-6• 3 '-S" 
11067mm) (I0671ffld 

X 

, 
X 

= 1 
Oa, 

I -
- N ·= 

E 
• E 
0 a> 
_1 N 

co~ 

• 1 
00 
1'°, ie 

TANGENT LINE ASSEMBLY 

A 34.5 /19.9 kV 
~-+------------
N 

H----~---"----+---+­
~--4----____._-+-

A--- -120 1208 V. 

WIRING DIAGRAM 

MATERIAL 

• 2 .,.." 
3 &/8 1 4 5/8 1 8T-O 

Bolt corria 3/8 • 4 1/Z 
SCr__!•, 1119 1/ 2 l 4 as req'd 
Bait, double or111in9, 5/8 '!...!!1d 1 
C.....ectar1 c-•~1ion lype_ 

p C-ctof1 at required 
1H 3 5., orrHltr 
of 3 Cutout 
an 3 
0 
av 

• bu 3 
cu 4 
dlll 
~ lotw GI , 

ek Lodlllull 
fo 3 Tro111for- nconda, lll'CICII" 

• 3 Li'* oundl11 
Cl I 3 FHt, c:wrtfll li111ttint 

• Specif:, tlltM lttat 19 Ille fllfllt1IIM 11:, IN 
manwfaat-. 
NOTES· 

Far tr-farma" 75 •vA and 
lor~r ust two clustff llroctiets 

2. Single butlli n9 tnmafor111ers "'Ill' 
be used if dHired. 

3. Re-c1111ntcl internal windinlJS of 
secondorJ as shown 

4 For mtltri119, see drawing 11118-11. 

Primary and secondary 
neutrals mus I be 
inltrconnected 

II. C•rfft llaltln1 fwH lift• •1> to 
119 wM4 In looatlant wller• t111 

owallaltla fault oarrtnt .. oetd• 
IOOA. 

345/199kV 
THREE TRANSFORMERS, CLUSTER MOUNTED 

SECTION X-X 

4 -WIRE GROUNDED WYE - GROUNDED WYE 
FOR 120 / 208 VOLT POWER LOADS 

NOV. 1986 ZG312 



ITEM NO. 
C 

d 

0 

' II 

• 
CIII 

p 

\ 

(For use on copper) 

d\ 

ek/ J6 ( For use on aluminum) 
30°to 60° 

0 

/bs d l \ 
--'1---

JS ek/ 

5o fO 60° I 
ek J7C 

30° to 600 

s 

i 

JII 

cq 

I 

to 

I 
~ 
Jl2 

For use on Self Supporting 
Service Cable 

MATERIAL ITEM NO. MATERIAL 
Bolt I machine, 5/8" IL req'd length bl Bolt, 1l119le,vpaet 

Washer, square 2 1/4" bn Ctomp 1 loop 1 deadend 

Bolt, eye, 5/8" x req'd len th cq Sleeve, offset, aplicin 
Connectors 01 raq'd da Bracket, Insulated 

Bolt I double upHt, Insulated to TrC1111former Hcondory bracket 

Ctevl1, secondary ,swinging, Insulated ek Locknut, as req d 

Insulator , spool 

SECONDARY ASSEMBLIES 

NOV. 1986 J5 fO Jl2 



I 
ek 

IT NO 

C 

cl 
0 

ar 

,,.,., ar 
:~======::.=== 

PLAN 

far -KIO-

- ... ~-=--=-
_., II 

II 
11 

JL 
ir 

•• 

\ 
~ =:. =::CCl:J::=-=-

ELEVATION 

-Kl4-

ELEVATION 

MATERIAL 

Bolt, machine, 5 /8" u1q1d ... 9th as 
Wolher, square 2 J/4" bh 
Bolt,eye, 5/8" IL req'd len9th lk 
Wire holder 

-....Jn'!T\-- -- - -- --.~~-----------

as 

- K II-

~:.-==-=-== 
:: 
jL 

lf 
II 

" \\ 
'~--- C ,-=== 

ELEVATION 

NOTE= 

NO 

Service connectors to be 
insulated compression type. 

MATERIAL 

Clevl1 1 11rvlc1, 1wln9ln9 1 in1ulated 
Clevl1 1 11rvlc1, dlad1nd, Insulated 

Locknuta • req'd 

SERVICE ASSEMBLIES 

NOV. 1986 KIO Kl I Kl4 

1 



(89mm 
inin. 

NOTE: 

tape 

GroDve diame1er of 
insulator I 3/4' (44mm) 

LOOP TYPE 

FORMED TYPE 

TEM NO. MATERIAL 

p Connec1ors, as req d 

as Clevis, service, insulated 

bn Clamp, loop deodend 

bt Wire holder, clevis type, insulated 

#24 woodscrew 

WEDGE TYPE 

A88 
BR I CK OR MASONRY 

NOTE= 
Wedge and preform•d service dead· 
ends in sizes shown on paoe dt of the 
List of Materials may be subst. for those 
shown on KIIC, K14C,Kl5C,ond Kl6C. 
This type construction should be used for 
3 or 4 conductor service cables with 
bare AC SR neutra I. Service conneetors 
to be insulated compression type. 

TEM NO. MATERIAL 

dt Service deodend, wedge type 

d t Service dead end, formed type 

d q Eye screw, elliptical I /2" • 6" 

3 /4 1111 3 1/2" Hpansion shield 

SERVICE ASSEMBLIES, CABLE 

NOV. 1986 .KIOC 



It 

PLAN 

KIOL 

l-====c):=C) 
ELEVATION 

Kl4L 

L 
ELEVATION 

MATERIAL 

• lt,mochlne, !5/8" a req'd length 

cl 
0 

p Connectors, as req' 

NOV. 1986 

. ---·---- ·----·---·-· ···-··-·-·-"· 

KIil 

L 
ELEVATION 

NOTE 
· L This type construction should be 

used for #2 covered aluminum 
and larger. 

2. Service connectors to be 
insulated compression type. 

ITEM NO. MATERIAL 

or 

as 

bh 

ek 

Wireholder 

levls service 1wln In in1ulated 

Clevi1 1ervlce deadend lnsu I ated 

Locknut• 01 req'd 

SERVICE ASSEMBLIES 
(LARGE CONDUCTORSl 

KIOL Kl IL Kl4L 



ITEM NO. 

C 

d 

0 

p 

• 
oil 

-Kl5C-

1" 
(178mm) 

min. 

-Kl4C-

MATERIAL 

BoH IIIOdline , 5/8 a req d length 

Wosher, square~ 2 I /4 • 

Bolt, eye, 5/8" a req' d lenvfh 
Connectors as req'd 

aevis teCOndar Nini inaulated 
Nut,eye 

tape 
/_ 

NOTES: 
This type construction should be 

used for 3 or 4 conductor .service cables 
with bore ACSR neutral. 

Service connectors to be 
insulated compression type. 

Groove diameter of insulators 
I 3/4 11 (44mm} minimum for loop 
deadend. 

TEM NO. MATERIAL 

01 Clevis, service swinging 

bn Clomp, loop deadend 

do Brocket insulated swin In 
dt Service deadend 
ek Locknut, as re 'd 

SERVICE ASSEMBLIES, CABLE 

NOV. 1986 



«tt·~::jbh""''~ _.., ~ 0 0 • 

U 78nun ) ds 

2 1/2 11 conduit -Kl7L-
-Kl6C- :::: -

"""' Armor tape . ...rp 
-~-- j~ 

- -
ol p • D F'--1') 

~ ..... , - ... ""l 
I : 0 

I ' "...t4 V I Groove diameter ..... -ARn/p - ~ 

of insulator I 3A" 
.... b (44mm) minimum. NOTE I This type constr. should be used 

NOTE1 This type constr. should be used for No. 2 covered aluminum 
for three conductor service cables conductor. 
with bare ACSR neutral. 

I 

~i3}a• 
NOTES: 

I. Service connectors to be iisulated 
. ' I ds compression type. 

-Kl7-
2. For arrangement of service as-
sembly units see drawing M24- 10. 

::, -
- ~ --

n:::m c=::::> -. -
-

-i:::: \ p"" 
C=a 

.TEM NQ. MATERIAL .TEM NO. MATERIAL 

p Connectors a1 r1q1d dr Clevis, conduit insulated 

bn Clamp, loop deadend ds Wireholder, conduit 

•' 

SERVICE ASSEMBLIES 
(FOR RANCH TYPE HOUSE) 

NOV. 1986 Kl6C,Kl7L,Kl7 

---------~--------



Neutral 

03are or covered) 
Copper 

= e 
OE ,., - .,, 
Cl) & ai 

Steel 

MATERIAL 

P Connectors, 01 requirtd 

oi I Rod, 9round, ateel, 5/8" dia. min. 
aj I Clamp, 1round red 

Pole Qround wire 

Compression connector 
when required 

NOTES: 

l Ground wire to be located on same side as 
neutral conductor and in -quadrant opposite 
climbing space or pole t.op pin. 

2.Staples on ground wire shall be 2'-Q 11(610mm) 
apart except for a distance of 81-01 {2438mm) 
above ground and 8 1-011(2438mm)from top 
of pole where they shall be 6 '' ( 152 mm) 
apart. 

TEM NO. MATERIAL 

al Staples, round wire, as re uired 
cj Ground wire, No. 6 copper or equiv. 

conductivity aa required 

GROUNDING ASSEMBLY-GROUND ROD TYPE 

NOV.1986 ZM2-II 

-----~··· --- "T 



ii ,{, 
<t-- -,: 

-d---t 
I I 

I I ;p -----w--
cj-.r1 

~,.-J 
al -;l 

Ground. wire ,soft 
annealed iron, 
• C" Qa I vanized , 
No. 5 BWG or 
5 /16'!... '3 strand 

I ZM2-12A 

ITEM MATERIAL 

p Connectors 

al Staples, ground wire 

bp Nails, oolvonized, I II , round head 

cj Ground wire, .,ft gnnealed iron,"c" lvanlzed 

or 5/1611
• 3 strand 

dh Groundin9 plate, butt type, oolvanized steel 

No., BWG 

PLAN OF 
PLATE 

NOTES= 

I. Ground wire to be located 
on same side as neutral con­
d.lctor and in quadrant opposite 
climbing space or pole top pin. 

2. Staples on ground wire shall be2~ 
(610 m~ apar1 except for a distance 
of 8~011(2438mm) above Qround 
and 8 ~ 0 11(2438mm) from toe of 
pole where they shall be 6 
(152 mm) apart 

ASSEMBLY UNIT 

ZM2- 12A ZM2-12A2 

as req'd as req'd 

OS req1d os reqcl 

4 

as rt 1d as re 1d 

POLE PROTECTION ASSEMBLY 
WRAP-AROUND TYPE(A): PLATE TYPE ( A2) 

NOV. 1986 ZM2-12A ZM2-12A2 

1 



:ri 
: .J 
I 
I 
I 
I 
I 
I 
I 

-v-
11 
11 

r- :: 
' ii 
A 

Compression 
connector 

p when req'd 

A 

al 

= i 
0 E 

_, a, 

V £ii 

2 1- 6 II 

( 762mm) 

DETAIL OF PLATFORM 

DETAIL OF 
PLATFORM GROUND 

-t-1 

aj 

$k7,f~~~~I= 

cj ~/ 

~,q_r, ~ i I 
Clam~d braid JI!' I I 

(Galvanized aj ~l steel) 
al__.... _J 

TEM NO. MATERIAL 

p Connectors,os req'd 

Steel 

to be furnished l t' J 
with controls --_.,, 

. 
DETAIL OF SECTIOO ·~-A" 

ITEM NO. MATERIAL 

c i Ground wire, No. 2 copper or e ufv. 
ai Rod,vround,steel, 5/811dia.K8 1 -0" conductivity, as req'd 

aJ Clamp, round rod 
al Staples, around wire, as req'd 

dp 2 Groundin connector and lockwasher 
I Ground Ing iron platform plate 

GROUNDING ASSEMBLY - PLATFORM TYPE 
FOR SECTIONALIZING AIR BREAK SWITCH 

NOV. 1986 M2-15 A 



WI 
u 
er 
::, 
0 
(f) 

E 
: E 
"' (\J in 
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I - O'I -~-r en (\J 
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''f-{ 
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I '. I ~ e 
1 1 I --o ~ 
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rr1 

1 
' I I ' 1__.li_ I rrr·--1.. 

of-

152 
nvn) 

w u 
er 
::, 
0 
(/) 

21
- 6 11 

(762mm) 

= E 
0 E 
IV 

- . (\J 

It) !!? 

ZM3- 4 Z M 3- 4 ZM3-IA 
ITEM MATERIAL NO. REQUIRED NO. REQUIRED 

c Bolt, 1nachine 1 5 /8 1 required lenoth 2 

d Washer, square, 2 1/4" 2 2 

g Croaaarm, 3 5/8"• 4 5/~~--o_"------+----------+-------'----... 
Bolf carria e 3/B"x 4 1/2" 2 --------+----------+----------1 
Screw,lag, l/2"x4" I 

Connector comprHeion 1ype 2 2 

af Cutout fuse sin le lhot 

av Leads or · umpera as required 

cu Brace wood 28" 2 -------------------------------e II Locknut, 

fit Bracket, e1ten1ion 

34.5/19.9 kV,1-PHASE 

ONE SECTIONALIZING FUSE CUTOUT 

NOV. 1986 ZM3-IA ZM3-4 

1 



21-0 11 ,._ 6" ...... 31 -6 11 .~ ~mm) (457mm) ~1(1067mm) ., mm)I 

I 

NOTES: 
For V-phase installations 

I 
I = E 
I o e 

I O'I 

I I ~ ~ 
I I I 
I I I 
1-*t-
'<-W 
I ,..LOAD 

omit switch and related items 

on center phase. Designate as 
ZM3-2. 

For unit cc see guide 
drawing M41-I. 

1 
6" 

, .. 2 .... , 

I 

I 

SOURCE• 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

C 4 

d 4 

d 3 

I 2 

k 18 
6 

" 2 

0 4 

aa 4 

Bolt,mochlne, l/2"a req'd length 
Washer I round , I '3/8" 

Washer I square , 2 1/4 " 
Crouorm 3 !5/8"" 4 518 x 8 -0 

lnsulator,1u1pen1ion, 10" 

Clamp deadenlt 
Bolt I double arminQ, 5/8 A '8Q d lenQth 

olt, eye, 5/8" a req'd . leNJth 

Nut,eye, Sia 

bo 6 Shackle anchor 
cc 2 Deadend auembly neutro I 

cu 2 Brace, cro11arm, wood 6011 span 
ek Locknut, as req d 

lb 3 Switch, disconnect with mounting 

hardware 

34.5/ 19.9 W 
TWO OR THREE SECTIONALIZING 

DISOONNECT SWITCHES 

NOV. 1986 ZM3-2 ZM3· 



• 
av 

Load Source 

r 1 
,,r.ft I ~"".Ii l \'-"'rJI \-,,J 'r~ "'"L··: I r1 ~-n I --, L .... t.,.,.i L ... I l1.. I 11:.1 I ...... 
1, ,, 1, ... "''"' ""~ I 'II"" 

I I 

j 

I I 
I I 

I 

MATERIAL 

Bolt,mochine, 5/8 x req d length 
2 Wosher , aquare, 2 1/4" 

Arrestor sur e 

Jumpers, strand 

T£M 

be 

•k 
ti 
t. 
p 

NOTE= 
The recloser terminal bushing 

connected directly to the coil 
should be connected to the source. 

---_,.f 
- OI -(n N 

N 

- E -o e 
I !!! 

- N ..,. = 

fj 

NO. MATERIAL 

I Reclo11r, oil circuit 
Locknut, 01 req d 

2 Connector hot line 

2 Bracket extension 
Connectors as reqd 

345/19.9 kV 
ONE SECTIONALIZING OIL CIRCUIT RECLOSER 

NOV. 1986 ZM3-IO'A 

T 



----~ •,,z_• ___ .... ,,. 
113171111111 

0 

0 0 

PLAN VIEW 
OF SWITCH ARRANGEMENT 

lnuatiftt Spacer -f= 
l-o' I.: I IJl.-

1 "'E 
- Cl) 

IO = 

Operating Pipe 
I 1/2" St'd 1.P.S. -

Top, of grOund rod, 
lo bt 12"(305mml 

Clamp and Braid ~ 
to bt furni1h1d 
with controls 

Staple 

No.2 Cu. 

DETAIL OF A-A 

5~0 11 Q'.~~~~·n _ 
I 'C) -
; No 2 ff.' _, !:I 
; Copper_ . I ~ !! 
I ?' "t:) & 
I I ··-'it, !: i 
L-l~l- !! 

$1:.LIION X·X 

lOetoil of Ground Grid) 

Bolt maclline 1/2 1 re di ~•.:..no;.t;:;.h __ _ 

t--~-+"'~_..,w"'asll=•r_.1 ... 2,,_,t/4 sgu~- ------1 
d 4 Washer rOUlld I 3/8 6a. 

NOTE• 
For CJroundinCJ as11ml>ly,s11drawinCJ ZM2-15 

34.5/19.9kV PRIMARY,3-PHASE 4-WIRE STAR 
SECTIONALIZING AIR BREAK - SWITCH 

NOV. 1986 ZM3-16 



: E 
OE 

- I °' ·­S)I _. 

I 
It 
'-i 

SECTION X·X 

11-911 

(533rnnt (533 m,n (I0671'111n) 

n·d -ek 

fi 

LOAD 
,, ~ " 

.. I ~i:1 ~<=I j,.c= =~"' 
L' "' V 

fi 

I 
I 
I 
ti -
I 

lJj 

MATERIAL 

c 3 lioll, machine, 5/8 1~ rtq'd le"ltll 

8 Boll ,mac:lline, 1/i'a req'd len9t11 

d 23 Wa•ll•r square, 2 1/4" 

d 8 Wa•h•r I 311• dia. 

Q 

Q 2 Crauarm S 1,41 1114 :V.1118 1-0" 

n 8 Bo1t,do11blearmin1,5/8 111 req'd 11th 

p Connectors o• req'd 

00 Nut, eye 5/8 11 

oe 3 Surge arrH ter 

J11111pen,atra11de,f "req'd 

Ila :S Reclaaar, ail circuit 

NOTES: 
I. The recloHr terminal bushing connectc,d 
directly to the coil 1hould be connected 
to the source. 
2. For V·Phoae in1tallations omit recloaer 
ond related items on center phase. 
Designate a, osaembly ZM3·19. 

3. Eoch recloaer tonk 1hall have two 
connection, to ground 

4. Where saitable hanger is not furnished 
with the recloser a standard tranaformer 
hanger may be used as indicated. 

!4.5/19.9 kV 
TWO OR THREE SECTIONALIZING 

OIL CIRCUIT RECLOSER 

NOV.1986 ZM3·19,ZM3-20 



= i o e 
I 0, 

v !I 

-fi 

I 

g 

NOTES: 
I. The redoaer terminal bushi"O marked source 

should be c0rtnected to the source. 

2 For V- pfloN installotlons omit recloser and 
related items on center phase. Designate os 
assembly ZM3-19A. 

3. Each recloaer tonk shall hove two comectloos 
to ground. 

___ LQAJL SOURCE - -

___ ae 

I I 

- ,--4:~ ~r- - -,..-
'- -- -; ... :i------~' 

I I 
; . J 

ITEM 

ea 
be 

p 

ae 
f i 

ov 
dm 

NO MATERIAL 

I ln51,totor • pc,st type 

3 Recloser, oil circuit 
Connectors •J5 req d 

3 Sure arrester 

6 Cor,r,ecfor, t,ot fir,e 

Jumpers , stro"ded, os req 0d 
Brocket , cluster type , with 14 

adopter plate 

34 5/19.9 kV. TWO 0A THREE 
SECTIONALIZING OIL CIRCUIT RECLOSE:IIS 

NOV. 1986 ZM3- 19A ZM3-20A 



!I ~. 
,l!J.7 

~ n-d-ek 

'"-
,~? 

fP.~ / A 'o? 
0 -~" ,.,,,,: 

I ... ,("~'la . - I ... •1: ::::11 ..... -. . - \~ ,.. ,: 

Ij 
'Y - ,,!..)..._ fN'l,}li p V 

CJ 
-,-.;- --.,.), 
-~- NOTE= 
,,:r·=,. The reclostr terminal ; bushing marked eource 

PLAN 
should be connected 
to the source. 

6" 31
- 611 2 1-9 11 9" 6" 

Cl~mm1 (1067 mm) (838 mJll) (229 r2mm) 
"'" - E mm) t.J =en ~E 

11, )If - ,;-e } /{ -en N ~e 
-rf-81 - i :...-. -Ill ~-

I 

){V. -= e - j 
I'll e 

cu 11 I ~ ) It> 
I i I I t1J '•j -io;r 

I I ~av ~--~ l~~ -0 e I I 08
\ ·E~ 

I ! I• I , 1 " -· -N 
,; I~ ~ c::::::J 

1;- : ~ 4ll-j ~ be 

c-~ jJ Cj / 
'f.1 J t.~ 

ITEM NO. MATERIAL ITEM NO. MATERIAL 
I 

C 2 8olt,machine, 5/8" 11 reqd. len;th ae I Lightnin; arrester 

d 12 Washer, square, 2 1/4" av Jumpers, stranded ,as required 

9 2 Crassarm,3 5/B"x 4 5/8"11 8 1-0" be I Rec loser, oil circuit 

i 4 Bolt, carria;e, 3/8 11 11 4 1/2" cu 4 Broce , wood , 28 11 

j 6 Screw, ICIQ, 1/'L' x 4• ek Locknuts 

n 3 Bolt, double armln; 5 /8" x req1d. len;th fi 2 COAnector , hot line 

p Connectors, os required sj I Switch, recloser, by -poss 

Ii 2 Bracket, extension 
34.5 / 19.9 kV 

ONE SECTIONALIZING OIL CIRCUIT RECLOSER 
WITH BY- PASS SWITCH 

NOV. 1986 ZM3- 23 

1 



4 1
- 6 11 

(1372mm) 

2 1
- o" 

(610•m> 

4 1
- 6 11 

(1372mm) 

4 1-211 

(1270111m) 

,oe 

1011 

(254mm) 

LOAD 
~ 

rr£ NO. MATHAL 
C 10 
C 14 
d 10 
d 14 
II I 
II 3 
II II 
I •• 
II • 5/8 a re 'd le Ill 
0 I 
p 

•• i 
•• I .., •• re ulf•• 

•• I 
Ila • cc z 
cu I •••• 

SOURCE • I .... 
LM1t1111ta •• re Ired 

• Co1111ector , ••t II•• 
S Switch roalaHr 111,-, .. • 

* Spoaffr HIia 1,- to Ila f11rnl•II•• 
., ... recloaor ........... ,.,. 

!!.2!!!• 
L TIie rac:1 .. ar taralnal h1llln11 

ca1111oc1a• ,i,ocflr 111 tllo c:ail 

••••• Ila -••••• to tll• •-•• . 
•. ... v ............... 11 ... _ .. , •••••• , ••• ,. •• , •• It••• 011 

... ,., , ..... DHl111ata .. z•s-14. 
I. lacll racklH tHII 111011 II ova two 

ao111actl0111 to 1rou11•. 

4. Wllar• 1111taltl• IIHtar 1, not 
fllnl1il•• wltll tlla reoloaar o 
•t••••r• tra11otor••r •••• ., .. , .. .... .. . ...... , ... 

54.5/lt.9 kV 
2or 3 SECTIONALIZING OIL CIRCUIT RECLOSERS 

WITH BY- PASS SWITCHES 

NOV. 1986 ZM!-24 ZM!-25 



--1 

: 'l 
~ E •• -· in 

SECTION X-X 

be 

I di 
bJj.• 

ITEM NO. MATERIAL 
C 

C 

• • 
' II 
" 
p 

aa 2 Nut,.,., $/I 

•• 3 Li ... 11111 ....-, 

aw JllfflPl'S' atralldld aa re '41 

3 Aac:IOMr, oil cir.it 

llo 6 Shackle ancllelr 
CC 2 DaadaH GHHIIIIJ 

c11 2 Broce, era .. ,. _. 10 apaa 

d111 Brocket, clulter tJpa, witll adopt" plate • re4' d 

all 

fl 6 c-far, llat llae I tap ....iii, 

• 3 Swltcll racloaer - paaa 

!QI§ 

l The recloaer terminal bushing connected 
directly to the coil should be connectad 
to the source. 

2. For V-Phole installations omit recloHr 
and related items on center phaH. 
De1ionate GI ZM3-24A. 

3. Each recloser tonk shall hove two 
comections to 'ground. 

4. Where suitable hanger ii not furnished 
with the recloaer a standard transformer 
hanger may be used a, indicated. 

S4.5 /19.9 kV 
2 or 3 SECTIONALIZING OIL QRCUIT RECLOSERS 

WITH BY- PASS SWITCHES 

NOV. 1986 ZM3-24A ZM3-25A 



op 

ITEM 

p 
ae 
af 
a 
av 
f i 

p 

ZM5-I 

n 

ZM5-22 

· MATERIAL 

Connector 
Surge arrester 

Cutout, sin le· shot 
Clamp, hot me 
Jumper 
Connector hot line 

Load 

av 
\ ·c 

. ..n~~ 
<O-

Z M 5 -6 

ZM5·1 ZM5·6 ZM5·9 ZM5·22 

I 2 2 

2 2 

MISCELLANEOUS PRIMARY ASSEMBLY 

NOV. t986 ZM5·1,ZM5·6 ZM5·9,ZM5· 22 



eb 

c-d-ek 

::-~ ea 
r-~ 
r- . ....._ 
c;:.__::> 

{ ) 

E,1 
· : I 
JI 

I I 
L..o 

ZM5-18 

d (19~0 o oa / k) / 
'\i. + ~~[]§]~~ < < I 

ek/b.J bo \ \ \ 

4 1 -011 

( 1219mm) 

ZM5-8 

f'-11 c;;:;~ .......-ea ,..- --..,~ 
,..- ----, 

aa I I / 
''a( < (] gB 

r- ......., 
r ~ 

,-- - ......., t l 11! > -1 

ITEM 

C 

d 
k 
0 

00 

bo 
ea 
eb 
ek 

k~ \ \ 

ZM5-20 

MATERIAL 

Bolt, machine 5/8" x req d length 
Washer,square 2 114·· 
Insulator, suspension 10·· 
Bolt, eye 5/8" x req d length 
Nut, eie 5/a·· 
Shackle anchor 
Insulator, post type 
Bracket, pole top 
Lock nuts, as required 

1,1 

-4---
1 

ZM5-7 

ZM5-7 ZM5·8 ZM5-18 ZM5·20 

2 
I 2 
3 
2 
I 
I 

I ! 
I 

34.5/19.9 kV 
MISCELLANEOUS PRIMARY ASSEMBLIES 

3 

I 

NOV.1986 ZM5-.7.8.l 8 .20 

1 



~~aa 

ZM5-21 

0 o. 

ZM5-17 

I 

/cu 

'o 

j~ 

ek~~'"'l-~t====:;;::;:ec:::tl~[J __ IIP 

Up J 

ZM5·19 

I .. 
ITEM MATERIAL 

c Bolt,machine, 5/811 xreq1d length 
c Bolt ,machine, 1/2 ·· xreq d length 
d Washer ,square 2 1/4 
d Washer. round I~ .. dia. 
CJ Crossarm 3 5/8 x 4 5/8 x 8 - 0 
CJ Cronarm 3 518x4 5/B"'xlO-O 
i Bolt,carriaQe 3/8 .. x 4 V2" 
j Screw, 109 V2" x 4 " 
o Bolt ,eye 5/8 'x reqd length 

aa Nut ,eye 5/8 .. 
b o Shackle anchor 
c II Brace wood ~ 

e c Brocket ,offset, neutral ,insulated 
e k Locknuts 
eu Ltnk,extension, insulated 

bo 
/ eu 

(Q--... ,,----..... · .. ----'---.fl-·---,__,.=-it 
~ II~ 

'IP - "' • - I L 12 II .. I 
(305mm) 

ZM5 -23 

c·d·ek~~ 

~ 

ZM5-13 

4 1-0 II 
(1219mm) 

.1. ~ ... I 
ZM 5 .14 (1219mm) 

5 1 -0 11 

~/c·d-ek 

s'-011 j 
(1524mm) ZM5·16 (1524mm) 

ZM5·13 ZM5·t4 ZM5·16 ZM5-17 ZM5-19 ZM5-21 ZM5·23 

' ' I 
2 
I 2 2 I 
2 

I 
I 

I 
I 2 

I 
I 
I I 

I I 
I 

3 I I I · 1 

I 

MISCELLANEOUS PRIMARY ASSEMBLIES 

NOV.1986 ZM5·13.14.16117,l 9,21 ,23 



br"'k 

-----­·-· ... ·~· t='I 

I -· .-• I -:\.1".'I ----t~~, .-:.·i:.-
1 ··c ·i=t 

1 r~ 
L.!.J 

c·d-ek 

bu 

SC 

''-0" 
(1524mm I 

4" 
(102mm) 

,.I, 
111 

C: ·e 
• 0 

I 

·2 

3 1- 8" 
(1118mm) 

I I Countersink all 
log screws 

a 
a c-d-ek w 

r, 
I I 
I I 

= I 
0 ... 
IN 

- ,n 
,n = 

'II 
G' • .. 

----·-

WIRING DIAGRAM 

ITEM N MATERIAL 
c 4 Boll, mocll,ne, I 2 are cf ll l1n9III 

c 4 Boll moch,n1 5/8 • req d ltn Ill 
c 4 Boll mocnin1, 3/4 are · d 11n 111 
ti 4 Washer round I 3/'e.!e.B _____ _. 
d 16 Waahtr,squore, 2 1/4 

2 Cronorm 3 5/11 • 4S/Ba II -0 
4 Bolt,corroa91, 3/8""."'41/ 
2 Screw lo 1·12 a 4 

Screw 109 1/2 • 5 as req'd. 
2 Clam deadend 

* a, B - an arrester 
av Jumpers stranded as re d 
br Clla,n link, 5/8 • 3/4 

* bu I Connector solder less 
cu 4 Brace,wood 28 
sc I Ae ulalor step t pe 
s k I Reoutator , by-pass aw,tcll 
k 2 Insulator suspension, 10 

2 Structural limber 4 • 10 • 6 - 0 

* Specifr 11111 111m to be furn,slled br Ille 
manufacturer 

2'- 6" 
(762~ 

sk 

SECTION X-X 

NOTE• All structural timber and planks to be 
treated per REA specification 

34.5/19.9 kV 
SINGLE PHASE STEP WLTAGE REGULATOR 

PLATFORM MOUNTED 

NOV.1986 ZM7-I 



ITEM NO. MATERIAL 

2 Screw lag, t/2"x4" 

p Conriectors,aa req'd 

IC Conduit, I 1/4 , as req d 

gel Strops , conduit, ps req 1d 

18 I Condulet, type LB 

WIRING DIAGRAM 
For more detailed wiring diagram, 
see REA Bulletin 161 - 12 

B A 

To System 
Neutra I 

Service 
Head 

i 
I 

I I 
;.,._J 

TRIPLEX SERVICE 

ITEM NO. MATERIAL 

h Meter box meter and test block 

sd Transformer, current 

lffl Wire No.12 ,lnsuloled for current 

In Wire No.14, insulated for potential 
Senlce lleod 

SECONDARY METERING GUIDE 
SINGLE PHASE 120 / 240 VOLTS 

NOV. 1986 MS 



I I 
1,..-=:Ea:~ 

Connector 

Notes: 
I. If over ctrrent 
device is used at this 
poi,t UF coble may be 
tubstltuted for USC: 
cable underground. 
2. Conductor sizes 
will be in accordance 
with service load. 

Conduit or E. M.T. 

· GUIDE TO YARD POLE METER INSTALLmON 

(SHOWING PUMP SERVICE CARRIED 
UNDERGROUND) 

NOV. 1986 MS-9 



Und er;round 
to house 

Neutral 

I. If over current device is 
used at this point l.Fcable 
may be substituted for 
USE cable underground. 

2. Conductor sizes will be in 
accordance with service load 

3. This installation may be 
substituted for overhead 
construction on loadside of 
meter 

-----Underground to 
barn 

GUIDE TO YARD POLE METER INSTALLATION 
(SHOWING ALL BUILDING SERVICES CARRIED 

UNDERGROUND) 

NOV. 1986 MS-10 



B C A 
WIRING DIAGRAM 

C 

-~--
I 

J 
Meter: 2 stator 1 NOTE= 
2.5 ampere 120 I For more detailed 
\dt. Multiplier= drawing and wirinQ 
CI' _nameplate I diagram • see REA 
ratio. r-r. I Bulletin 161-12. 

LJ1 
=.t~ I - I 

---- 'J~ 

gh bJ ge 

ITEM NO. MATERIAL 

4 Screw, lag 

Connectors, as req'd 

Jum rs Insulated 
Conduit, I 1/4 , a, req d 

Straps, conduit , a1 req d 

I Condulet t pe" LB" 

T 

DETAIL 11 A 11 

Connections from C.T. 1s to Service Head 

ITEM NO. MATERIAL 

gh I Meter box, meter and test block 

1d 2 Transformer, current 

1111 Wire,No.12, lnsul. for current 
1n Wire, No.14, in1ul. for potential 

Service head 

SECONDARY METERING GUIDE 
THREE PHASE, 208/120 VOLTS 

4 WIRE GROUNDED WYE 

NOV. 1986 MS-II 



.!I- ... ,, 

~1- l ,. I\ I 111 fl 
I I 1 1 ~ I I\ 
I I I I I I \ 

_J_.L '- ..... 11. .. L ..1-\--~ 1'•••··~ ~·w,---~ ••••••.1 ,, i ,-:.,..,,...,\ 1""i\J I , ' r "h I )'-'"'~~ ':l.~I ,dt _. ' 
--- ...... -ir-~ II t"1•-'- -- - --
-- - - - -'- I. .1 _., ,,.-:11...,. - - - - -I ~1 r,; ,, '"~ I 

I L..I .,., L 1 
L • I 11 I 1 I : 
L ..... I II IC'lf"j I 

_,- I J_ 1 'a- I r:---r--1' f~---r) : ,- -~-.. -.:---.- ..... 

See 
Detail 11/41 

I I t{ I I I 
L TL-,-' L-... ) __ J 

1 • I 
11 I 
JI ~-­..... 1--v,;~'-
I 1r--'---' 
p I 

sn/ 

C 

NOTE= 

C.T. 

A B 
WIRING DIAGRAM 

For more detailed wiring diagram, see 
REA Bui le1in 161-12 

---~-
J 

(- ... -..:">i 

ITEM NO. MATERIAL 

4 Screw, 109, 1/2" k 4" 
p Connectors, as req d 

fC Conduit, I 1/4 , as req d 

gd Straps , conduil as req' d 

•• Conclulet type 11 LB" 

NOV. 1986 

Service 
Head 

I I 
I I 
I I 
I 
I 
I 

I 
I 
I 
I 

--·--' I sd 
... - "') ) _..,, ,_ 

DETAIL 11 A11 

Connections from C.T!s 10 Service Head 

ITEM NO. MATERIAL 

gh Meter boll, meter and tesl block 

Id 2 Transformer current 
sm Wire, No. 12 , insul. for current 

,n Wire, No. 14 , lnsul. for potential 

SECONDARY METERING GUIDE 
THREE PHASE 240 VOLTS 

3 WIRE CORNER GROUNDED DELTA 

M 8-12 



"TOLERANCES 
SIZES .OF HOLES 

Go No t;o 

(j) ~. ,, .,. N Ya:' 
© ~I' N ~.2;... .5/8 N 

TYPICAL 
. ENLARGED 

SECTION o; . 

I/. •• I'--- ±,'9 
g- - - ±Y""" 

L ~o 
T • L.~ . h. • I rz.! , , . . ,2:°';...i . . -J 1 

~ "f ,~1--6"}i~1~0~;--l-i:if," t--/! ,; J~ 1.:"'.a;I· /:6~,~ 
i------------ /()'- o.·'------------, 

. 9 Type 05 -· ,·----·---·--·· ....... - ----· ----- . --·--- .. ·---- .. --------....., 
. I 

·1 

I 
i· 

NOV.1986 

CROSSARM DRILLING GUIDE 

·M19 

-- - --·-- -------------------~ 



* • 0 
C 

• • rn 

: -

I 

5f> 

= CID 

CCO 

a: 
0 
I -(\I 

·Through-bolt holes must be parallel and in} 
the aame plane . 

HOLES: Drill 11/1611 diameter. 

GAINS: Gains are to be flat with plane at 
right angle, to bolt hole. 

Neutral bolt hole anutt •• et eo• angle 
with througll-ltolt hole,. 

All polaa shorter than 50 feet mu,t be bored, 
roofed. and oained before treatment, eacapt 
that Cla11 7 and ,mallar pole1 need not be 
gained uni••• requa,ted by puroha,er. Roofa 
.. , be flat or at a 15 • angle at the IM"04ucer11 

option. 

• Bottom of llrand or center of •etal disk shall be 10· t 1" 
from pole l,utti 141:t 1• •ark for poles 551 and longer. 

If insured warranted pole, Brand •1w". 

Manufacturer'• Mark and Date of Treatment, 
(Month and Year) . 

Brand with ,roper lan9th and 01011 • 

Brand with apecie1, praaervativa coda 011d retention. 

Tolerance: 

Hol11 

On the gain t l/811 from the centerlillN of the 
hole, . 

On the tide oppo1ita th• toin ! 1/4 • fro• the 
centerline• of th• holea . 

Location - measured from roof 
Gain aide ± 1/4" 
Oppo1ite aide t 112" 

Diameter :t 1/18" 
&aln1 out of parallel t 1/2 • 

** Optional• anti-split bolt hole to be drilled only when so specified 
by the purchaaer. 

Brand butt with proper 
length and claH 

POLE FRAMING GUIDE 

** 

NOV. 1986 M20 



Notes= 
For angles in the opposite direc­

tion interchange the position of con-
ductors 2 and 3 on the angle pole. 

If used for transposition add an 
extension link to neutral support to 
locate the neutral at the same dis­
tance from the pole as the phase 
conductors. 

-: E 
0 E 

I O> 
- cii v:: 

-: E 
0 E 

I 0> 
- C\i ,::t; 

2 

3 

N 

For 60° to 90° angles use similar con­
ductor arrangement with pole top assembly 
unit ZC4 - I at angle pole. 

-----------------,---

ANGLE CONSTRUCTION GUIDE 
CROSSARM TO VERTICAL CONST.-200TO 60°ANGLE 

NOV. 1986 M21 

-- ---- -------- ----~-



z 
0 
:< 
U) 
a, 
a, 

N 
3: 
I\) 
I\) 

I -

-i 
::u 
fT1 
fT1 

-i 
::u 
~ 
~ 
z 
Ci) 

Ci) 
C 
0 
fT1 

Before Trimming 

=o e 
- ' If) U) a, .... .... 

Right Way Wrong Way 

NOTE: 
No parts of tree should be closer than 61-011 ( 1.83 m} from open wiring. 
Trimming should leave tree with symmetrical appearance. 



Righi Woy 

Bark will strip dow11 
Ille frunk here 

For small branches 
omit Cuts 11" I and 6" 2 

REMOVAL (F HEAVY SIDE LIMB 

cu,,1 !JI :1
1_cu,,2 

Wrong Woy 

"' \ (Slope for good drainage) 
j \ Bark will strip down 
I \ \ [ Ille trn /Im 

Ii I I! 
Righi Woy Wrong Woy 

REMOVAL OF VERTICAL L /MB 

NOT£: C0<1f final cul with tree paint. 

TREE TRIMMING GUIDE 

NOV. 1986 ZM22-2 
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, 
: I I 

· · 1 I 
· I , f Line pole 

I . I 
· I I 
I ' I · 
I I 
I I 
I I 
IJ 

~OTES: 

150 1 

(45:72 m) 
max. span 

PLAN 

I 
I. I 

· 1 I 

I I 

Plastic wire 
guard and 
tape or spacer 

I j-...__lntermediate pole 

I I 
I · I 
I I 
L 

15d 
( 45.72 m) 
max.span 

-<t 

I. Services as short as possible are preferred. 
2.Refer to secondary and service assemblies for construction details. 

. II II 
Clearance "A mlninum 

To &,ottom of drip loop 10'(3.05 m) 

To service assembly and 
service drop conductor 12 '(3.66m) CABLE SERVICE ASSEMBLY GUIDE 
In span. 

NOV. 1986 M24 
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Stud­
Cot1atruction 

NOTES: 

: 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

.=~ 
I I 

I 
I 
r 

Conductor Tension 
(See note# 3) 

s U) C 

"e E 
-11:: E e E -o E E C E O'l 0 V N ..... (X) :R .... IC) 0 Q) V 

~c .... ... 
~ I() ... -..., 0 • .2 (\j -moat • fC') 

• 

211 r. 4 11 blocking 
between rafters must be 
solidly installed. 

2 

:U) 

I 

fC') 

-0 z 

~/2 1/2"conduit 

I 
I Block Construction -
I 

2 1/2" reducer to size 
- -­of meter socket 

furring 

wire to ground rod 

Clearance "4' Minimum 

To bottom of drip loop 10·-o-
(3.0:hl) 

To service assembly a &ervice 12-0" 
dro1> conductor in s1>an (3 ...... , 

I 
I 

.1 

pipe flashing 

Bolts in block joints 
embedded in mor tor 

strap 

I. If length of conduiteaCNds IQ feet ( 3.05 ml coupling will be permitted on end adjacent to meter. 
2. Meter to be located s'-6"U676mm) from ground level. 
3. Maaimum tension d conductor not to exceed 50°/o of ultimate strength. 
4. For Hrvice asMMbties ... drawings Kl6C, K17, K17L. 
S. Service cor,nector• to be insulated compression type. 
6. This dime11slon o lies to both dri loo and s on. 

2 1/2'' Conduit ,-'-. r~;-
I I 
I 

- 00 
E 

U) e 
- I 

,.__ 
U) 

fC')0 

... -
l 

Wood 

.5 
E 

-C( 

: 

ASSEMBLY GUIDE OF SERVICE MAST 

FOR RANCH TYPE HOUSE 
----·..------------... -----
NOV. 1986 M24-IO 



Ground to 
bracket 

Neutral , / 

Conductor1 

-• e co E 
L1 -----

I 

I I 
I I I 
I I I 
I I 
I I 
I I 
I I 

NEW POLE 

-e ... 
0, . 

• C 
It) ·­- e 

=co _, 
a, 

-e 
I --------a, 

•a,:: -

-e 
0 -co - . S C o-
' e -g 

/ Ground Line 

EXISTING YARD POLE 

SECURITY LIGHT INSTALLATION GUIDE 
(UNMETERED) 

NOV. 1986 M 26·5 



Neutral 

PRIMARY TANGENT 
SERVICE TAKE-OFF AT 
TRANSFORMER LEVEL 

NOTE: 
Tron_sformen may be mounted in alternate 
po1istion1 and quadrant• as practical in 
order to facilitate sorvic11 in directions 
not shown. 

PLAN 

E 
= E 

N 10 
- 0 ,.., 

• ic, 

PRIMARY TANGENT 
SERVICE TAKE -OFF BELOW 

TRANSFORMER 

PRIMARY DEADEND 
SERVICE TAKE-OFF AT 
TRANSFORME.R LEVEL 

PLAN 

--

i I : E 
N II> -o 

'* -~ 
1 II .. 

,J • 

~ 

-+---+wkfc;::r-~ ----L.g 

lh-
-+---19d'c:=:[3 

f, -~t-' 
PRIMARY DEAOENO 

SERVICE TAKE-OFF BELOW 
TRANSFORMER 

NOV.1986 

TRANSFORMER 
co·NNECTION Gt.iiDE 

OPEN WIRE SERVICES 



I =w1~ I -
'T 
I 
I 

eJ 
PRIMARY TANGENT 

SERVICE TAKE-OFF AT 
TRANSFORMER 

NOTES 

PLAN 

PRIMARY TANGENT 
SERVICE TAKE·OFF 

BELOW TRANSFORMER 
I. Secondary bushing not to be u"d for bi·metol connection. 
2. Transformers may be fflOUnted 111 alternate positions ond quadrants as practical 

in order to facilitate Hrvice, not 1t,own. 

J~ 
I 
I 
I _,, 

PRIMARY DEAOENO 
SERVICE TAKE ·OFF AT 

PLAN 

I N -
"t ~ 

er 

I • .. 
• • ,---PRIMARY OEAOEND 

SERVICE TAKE·OFF 
BELOW TRANSFORMER 

E 
E 
N .,, 
; 

TRANSFORMER _...._----------------------~ 
iRA!IICif'ORMER CONNECTION GUIDE 

TklPLEX CABLE SERVICES 

NOY.1986 M27·1 
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PLAN 

= i 
NE 
~ .. 
¢~ 

-
- E - e N It> 
-o 

it) -

PRIMARY TANGENT 
SECONDARY TANGENT 

PLAN 

.... 
= e Ne ~. 
~; 

PRIMARY TANGENT 
SECONDARY OEADENO 

• 

PLAN 

Neutral 

-
I =NI 

I - in 

-;:::Q::=k!~~11--f--~ 
I I 
I I 
I I I 

,:8::=8=~~ lt 
.. ~ 

PRIMARY DEADEND 
SECONDARY DEADEND 

TRANSFORMER CONNECTION GUIDE 
SECONDARY UNDERBUILD 

NOV. 1986 



NOTES: 
I. Use compression type 

connectors. 
2. Stranded aluminum 

alloy or stranded soft-
drawn copper is 
recommended tor the 
grounding loop 

conductor. 

~- Secondary bushinCJ not 

PLAN 

to be used for bi-metal 
connection. Spades or ~..c::JE<=-=~:a 
copper studs may be used. 

-- -- T 

I I 
~-- J - ... TRIPLEX CABLE 

TRANSFORMER CONNECTION AND SERVICE 
TAKE-OFF GUIDE FROM SECONDARY 

NOV. 1986 

·-·-~·------~--··-··-------



r~--
; E ~r-
• le 
·11 _, 

N §-······-·· 

COMPLETE ASSEMBLY 
ZCI ,ZA5-2 and ZM5·7 ( if needed) 

I 
I j I 

.. 

COMPLETE ASSEMBLY 
ZCI and ZB7 

•.., . 
-! --~ ~},. 

I I 
I I 
I I 
I I -4'-t~. !I : ~~~Top 

I fi 
bLI 

COMPLETE ASSEMBLY 
ZA5·2 and ZA I 

NOTE 

COMPLETE ASSEMBLY 
Z A5· 3 and ZA4 

TtH\ draw,n9 illustrates the odd1t1on 
at standard lop ouemblaes lo other 
Slandard pole lop ossem1:11 ,es 

TAP ASSEMBLY GUIDE 

NOV.1986 ZM29-IA 



:u:rrur~~<-~--r - ~ II I -- --- , r 
:I' ft I 

/.
1:I 

, I t I . 1 

-~ ~ -~ir·<·*; 
Neutral Top '~ I 1 . - ~ -+., ~-----Substitute eye bolt for I I eye nut on ZA5·3 

I I 
i:o I ;:,~fk{k{LJ •' ~ ~t~ I . \J 

- ! -\J"t'------
------£ f 

I I 
I I 

l~,r:J 
1 ll' 
LIU 

COMPLETE ASSEMBLY 
ZA5·3,ZC4-I and ZMI0.·14 

COMPLETE ASSEMBLY 
ZA5·4,ZB3 and ZMIO·l4 

COMPLETE ASSEMBLY 
ZA5·3, Z B4· 1 and ZMI0-14 

t 
t 

: I .... 

'"L_ 
r 

NOTE· 

COMPLETE ASSEMBLY 
ZA5·3 and ZA5 

This drawing 1ll~slrates the odd1toon 
of standard lap auemt,hes to other 
standard pole lop o~sembhH 

TAP ASSEMBLY GUIDE 

' 

NOV. 1986 ZM29· IB 



Use suspension 
clamp item 11m11for C ~.::I:r:iJ...~ 
conductors with "'-..._ 
armor rods .... .J..-J......_ 
exceeding 19mm '- -~~ - ~ 
overall diameter J.. _ ~ 

/ ....... 
'----...l ,, 

l'::l0'.i--- Ci 
Tie Wire~ 

PRIMARY 
ANGLE ASSEMBLY 1cd 11 

except at telephone crossing 

~ek 

_J_ I\ 
\ iT 

o-d 

NEUTRAL AND SECONDARY 
ANGLE ASSEMBLY 1ce11 

except at crossings of railroad 
tracks and limited access 
highways. 

TEii NO. MATEIIIAL 

c Bolt, machine, 5/8' 1 req'd. ltngth 

m Clamp, 1u1pen1ion 

1 Cltvi1 1 Hcondorw,1win9in9 1in1uloted 

ek Locknut,, GI req'd. 

d Wosher, square, 2 1/4 

FOR TELEPHONE CROSSING 
ANGLE ASSEMBLY 11cd 11 

with 2·bolt suspension clamp 

Lag screws 
required only 
when necessary 
to develop the 
full strength of 
the brae ket . 

NEUTRAL AND SECONDARY 
ASSEMBLY 11ce11 

•except ot crossings of railroad 
tracks and limited access 
highways. 

TEM NO. MATERIAL 

Screw, log, 1/2" K 4 11 

bo Shockle,onchor 

o Bolt i eye, 5/ e" x req'cl len th 

ci Clevis, thimble, side openin 

do Bracket, insulated 

ANGLE ASSEMBLY GUIDE, VERTICAL CONSTRUCTION 
20° TO 60° ANGLE, COPPER TYPE CONDUCTORS 

WITH FORMED TYPE ARMOR RODS 

NOV. 1986 M41-I 
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Armor rods 
and clips---..::.--

/ ' PRIMARY 
ANGLE ASSEMBLY 1bd11 

except at telephone crossing 

,...-ek 
-1< 

_ _L+ +-
\ I/ 

o-d --
~RAL AND SECON~ 

ANGLE ASSEMBLY 11ce11 

except at crossings of railroad 
tracks and limited access 
highways. 

TEM NO. MATERIAL 

c Bolt, machine, 5/8 req d lenoth 

m Clomp, 1u1pen1ion 

s C levi1, 11condory, 1win9ino, insulated 

ek Locknut,, 01 required 

~ TELEPHONE CROS~ 
ANGLE ASSEMBLY 11cd 11 

with 2·bolt suspension clamp 

~TRAL AND SECON~ 
ASSEMBLY 'be" 

except at crossings of railroad 
tracks and limited· access 
highways. 

TEM NO. MATERIAL 

d Wosher,· square 2 1/4" 
Screw, 100, 1/2" x 4 

bo Shackle, anchor 

o Bolt, eye, 5/B"x req'd len9th 
da Broe ket, insulated 

ANGLE ASSEMBLY GUIDE, VERTICAL CONSTRUCTION 
20°TO 60° ANGLE,ACSR CONDUCTORS WITH 

STRAIGHT OR FORMED TYPE ARM OR RODS 

NOV. 1986 M41-IO 



r----

1 I /1 /i 'I /' 
~ l..-;---r-f I -{ -I I ,-I I 

-<JI r<J':t ~ ki r-l ~ ,rnoctl===c:J=u=,i11 ;:::::s::::=-==:::1-==s:: 

I ,, \I \I "-~ I J J J 

I I ( 
I I 
I I Armor , 7 11 6 11 

Tape""- I (178mm) U!52mmf I ~ min. 

-~----,:1: ~ ~ • ' ' 
I s~ ""'bn 

PRIMARY DEADEND 
ASSEMBLY 

II II ca 

-s 

I I 
l-eJ 

NEUTRAL ANO SECONDARY 
DEADEND ASSEMBLY 11cc" 

NOTES= 
I. Armor tape wrapping to ext.end not more than two wraps beyond the mouth 

of spool insulator. 

2. For 1/0 and larger use spool of 3 11 (76mm) minimum groove diameter on 
neutral and secondary deadend. 

ITEM NO. MATERIAL 
I Clamp, deadend · 

I Cl1vi1, secondary, swinging, insulated 

NOV. 1986 

ITEM NO MATERIAL 
bn Clamp, loop deadend 

DEADEND ASSEMBLY GUIDE 

DEADEND CLAMP METHOD 
A.C.S.R. CONDUCTORS 

M42-II 



ITEM NO. MATERIAL 
Clomp, d1ad1nG 

PRIMARY OEADEND ASSEMBLY 
ff II ca 

NEUTRAL OEADEND ASSEMBLY 
II Cb II 

SECONDARY DEADEND ASSEMBLY 

NOV. 1986 

II II cc 

ITE NO. MATERIAL 

OEADEND ASSEMBLY GUIDE 
(LARGE CONDUCTORS) 

M 42-13 



==_,,_,,,.,..{~"-~:;~w Formed type tap armor rod 
'~-~.) ' ~, . 
• -!:. ...: ~ II I 
.(. ··'- 5 ',-,-> 

,-:-,.:- - -;_::, II (I 7nm)I 
;--_,__ 15 I 

't::..- -fr·- ,J381mm) min. 1 

', "l TAP FROM PRIMARY LINE 

11 l NOTE= -1\,,--
1 
-p- To be used on existing construction where 
I full length armor rods were not installed. 

-L~-- ,--

rt--1 ,P 
== ~~ .. ~·~·~,Cf~r~:;::--~ =-=-~~= 

tj_J TAP FROM NEUTRAL OR SECONDARY LINE 

r+-, WITH CONNECTOR 
I II II 

I I I J1 J1 ,;1, ~~~ /bv 
-r!'~---h:< I ~.(' I t,.-<' I r',,------vr,7, 1/////1,,~---

'if ~r(.. I r l..-( t'\.-4 f'-'.::., , ..... ~'"::"•__Jr,, ---
1 I '"", 1 , I , I ',, ~,-~ ~ormed type tap 

J "' " - T~ .... , 1 armor rod 
~:: _J TAP FROM PRIMARY DEAOEND 

.... WITH HOT LINE CLAMP 
( ~). 

· I Add third connectors at 11 X11 for solid 
I I I copper conductors. 

NOTES ! X 

i. g;~}!i:~;~~~:g:·-tdt -~~ ~~~~;:~·,.-.'-.. --.... -.-.\-.:,::::m:L~~ 
deadend if preferred. r '-J TAP FR9M NEUTRAL OR SECONDARY DEADEND 

2. When installing armor rods on existing lines, both conductor and armor rods should 
· be wire brushed to provide clean contact surfaces. A corrosion inhibitor should be 

applied before or immediately after brushing. 

3. Taps to be slack. 
Size of solid conductor )( 

No. 6 Copper 18.(457mm) 
No. 4 Coooer li::ll ,_, 

ITEM NO. MATER·IAL ITEM NO. MATERIAL 
P Connectors,as required bv Tap armor rods, bronze 

f i Connectors,hot line tap assembly 

TAP ASSEMBLY GUIDE 

COPPERWELD-COPPER ANO COPPER CONDUCTORS 

NOV. 1986 M43-4 



- -~-- .. ,- ... ,.__. .. ,.....__ .....,...._.._.,._~ - - -- IOC~ - - --~ ... i:,.._-....--.... ..:::.~<;:a ... ',;::.,11'i'=!:=-~..::-.-.:: .... ~-:--"':. ::i-~~ - - -
I I 1511 ,, ' 

t!'.---~ c~-..'.i:> (381mm) Use extra length armor 
~i =i~ Tap < > rods as specified for 
er-:--=> " 'r double supports. 
'---r"> I 

.L - - ' 
\...--( -,\ r·~, 

i I I 
I :i.. -\,-T-p-
-t--.- -p,-

TAP FROM PRIMARY LINE 
WITH HOT LINE CLAMP 

,t~ / 
- - - ,;ac-...,. ......... -n,::- .. ...._ ... 9J .... , ___ Je.,-.-... c- --~~~-- - -
---~-~.:::-ii-"'::),\.."'l- ~~~"liaf{.:, .. ~---=--~--.....-=-- 0 ---

~~/1 
I_ J Tap ~i TAP FROM NEUTRAL OR SECONDARY LINE 

Ir ~ WITH CONNECTOR 

311 5 11 

I JI I '~ /l -;'i (76 027 /bv 
&.- -I I .., t I mm mm) -{a---i.~'l.'-(' • a.< I t.-:{ , ~ "'---:: -::.:: / / w / / / / / / ~ 
-~""\ I\..~ I "",I' r,} ,'"::~-.:J ~P,. 

J I \I \I \I \ ~ 
... \I \J .... {: ,g,'--- f i 

~~~J ~ Top 
,~,::)i TAP FROM PRIMARY DEADEND 
I I I WITH HOT LINE CLAMP 

I I For tap without hot line clamp omit I I armor rods and extend pigtail. 

-c~~-- L~v-~,z-=~~=~a,...1 = = = 
'~ -l;,.r@p =---".!;' = ~-~ 

llJ TAP FROM NEUTRAL OR S;;;NDARY DEADENO 
NOTES= 

I. On new construction, tap may be made directly over armor rods provided conductor 
is thoroughly cleaned and inhibitor used before installing. 

2. When installing armor rods on existing lines, conductor should be wire brushed 
thoroughly and inhibitor used before installing rods. 

ITEM NO. MATERIAL 
P Connector 
f i Connector, hot line top assembly 

NOV. 1986 

l 

ITEM NO. MATERIAL 
bv Top armor rods, formed type 

TAP ASSEMBLY GUIDE 
A.C.S.R. CONDUCTORS 

M 43-10 



,n 
I I 

~ (QI 

' 

LW 
M52·4 

9 
I CN h 

; I 

"a' 
I 

IA23 
May be placed 

IA 
23 

instead of as shown 

M52-3 
NOTES= 

=o e 
•• 

Cl)~ 
N -

I. Numbers and letters shall: 
a) be of cutout aluminum or ele~troplated soft 

steel, fastened to pole with galvanized or 
. aluminum barbed I II round head nailsior 

b) be either die stamped or printed with a 
reflectorized background on individual pieces of 
aluminum and mounted in an aluminum holder 
and fastened to pole with aluminum barbed round 
head nails. If numbers smaller than I 1/211 are 
used, they shall be reflectorized. 

2. Pole legends to be I 1/211 .to 3 11 high. ·Reflectorized 
numbers and letters may be 111 to 3 11 high. 

3. 11CN11 to be 2 11 high. · 
4. Pole to be staggered 30° from direct facing highway. 

When line crosses highway or R.R., legend 
should face same. 

5. On poles having limited climbing space due to special 
special equipment, pole legend should be so 
located as to leave climbing space quadrant 
unobstructed. 

ITEM NO. MATERIAL ITEM NO. MATERIAL 

az Pole numbers ond letters 01 req' d 

NOV. 1986 

1 

ee Letters,"CN"with l"nail 

NEUTRAL IDENTIFICATION AND 
POLE NUMBERING GUIDE 

M52-31M52·4 



CLEARING RIGHT-OF-WAY GUIDE 

NOV. 1986 RI 
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