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Harger Lightning & Grounding

Master Equipment Catalog

Since its beginning in 1960, Harger Lightning & Grounding has become a
leader in the grounding and lightning protection industries. Founded on the
principles of honesty, integrity and technical expertise, Harger has been
able to provide grounding solutions and lightning protection equipment for
many satisfied customers.

Harger Lightning & Grounding has built its reputation on providing
a broad line of quality products at a competitive price, coupled with
extraordinary service.

We have experience in all facets of these markets including engineering,
systems design, product manufacturing and installation. We have the
staff and facilities to handle your special requirements. Our complete
engineering and manufacturing facilities have the capacity to produce
special items as well as modify our standard component line. Let us know
the application and we can provide the necessary equipment.

In order to meet the rigorous demands of our markets, Harger maintains
an extensive inventory to ensure prompt deliveries to our customers,
domestically and worldwide. Located near Chicago, Illinois, Harger is
centrally located to serve the needs of customers from coast to coast.

Information changes after the catalog is printed.
For the most up to date information,
please go to our website at
www.harger.com

Our catalog drawings & details are available on our CD version
of this catalog. Please contact us to request a Catalog CD.
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Mission Statement

Our mission is to provide the best grounding and
lightning protection equipment in the world. We
will accomplish this by providing the most accurate
engineering designs available and supplying the
highest quality materials.

We will strive to offer the ultimate in customer
service, making every customer our first priority.
We will continue to grow our company in a
controlled, responsible and profitable manner.
We will create a stable work environment for our
team members that fosters creativity, rewards
innovation and self-motivation, and promotes a
high feeling of self-worth.

. _____________________________________________________________________________________________________________________________________________________________________________________________|
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Section 1.1.1 & 1.1.2 HAAVA/I °
L/ \E

Stranded Copper Conductors
Concentric Lay Soft-Drawn Bare Copper

ATl (:\I;Z) s'f.fl.'n%fs EERALES Aﬁ:':.(/”n(/i -

8-7 8 7 16,510 51 @
6-7 6 7 26,240 81 7 Strand Concentric
4-7 4 7 41,740 127
2-7 2 7 66,360 204

100-19 10 19 105,600 325

2[0-7 200 7 133,100 410

2[0-19 2[0 19 133,100 410

30-19 3@ 19 167,800 518

400-7 400 7 211,600 653

400-19 400 19 211,600 653

¢ Contact factory for reel sizes[gut ups.

Green Insulated Conductors

ParthNo.  (AWG)  stands  Type  MAR hoiup
67G 6 7 THW 26,240 105
6-19G 6 19 THHN 26,240 98
47G 4 7 THW 41,740 160 %
4-19G 4 19 THHN 41,740 157
27G 2 7 THW 66,360 245 19 Strand Insulated
2-19G 2 19 THHN 66,360 240
1[019G 10 19 THHN 105,600 372
2[019G 2@ 19 THHN 133,100 462
4[019G 40 19 THHN 211,600 716

e Contact factory for reel sizes[put ups.

( NOTES: A
¢ Green Insulated conductor carries a THW or THHN rating. [ther colors available upon request.

e Sizes up to 1000 MCM are available. Please contact the factory for special requests.
¢ Harger offers standard reel sizes, however we will cut to specified lengths.

e Bare Stranded conductor shall meet the requirements of ASTM B-8.

 Stranded copper conductors available tinned. Please add suffix T to part number. )

\_
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HAL‘/I ) Section 1.1.3 & 1.1.4
ZAAT i,

Solid Copper Conductors
Solid Single Soft-Drawn Bare Copper

( :";Z) Diameter CM Area Aﬁ)':";;‘,l fvtv_t'
10 10 .101 10,380 31-112
8 8 .128 16,510 50
6 6 .162 26,240 80
4 4 .204 41,470 126
2 2 .257 66,360 201

¢ Contact factory for reel sizes{gut ups.

Solid Tinned Copper Conductors
Solid Single Soft-Drawn Bare Tinned Copper

( :";Z) Diameter CM Area Aﬁ)':";;‘,l fvtv_t'
8T 8 .128 16,510 50
6T 6 .162 26,240 80
4T 4 .204 41,470 126
21O 2 .257 66,360 201

*2T can be ordered as stock items #2T-250 (250' standard reel) and #2T-500
(500' standard reel).
¢ Contact factory for reel sizes[gut ups.

NOTES:
e [ther sizes are available. Please contact factory for special requests.
¢ Solid soft-drawn conductors shall meet the requirements of ASTM B-3.
e Tinned Copper conductors shall meet the requirements of ASTM B-33.
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Section 1.1.5 & 1.1.6 HAAVA/I °
L/ I

Solid Copperweld Conductors
#6 Solid Copperweld LC 30% Dead Soft Annealed

sjusuodwo) Huipunoin
T UOIIRS

Size Approx. Wt.

Diameter CM Area

(AWG) Ibs./M ft.
6CW3D 6 162 26,240 80

¢ Contact factory for reel sizes[gut ups.

Copper Flat Strap Conductors

Flat Strap

Width Thickness Actual X-Sectional Approx. Wt.

b (Inches) (Inches) Gauge Area (in.?) Ibs./M ft.
CUFS58064 .625 .064 14 .0400 154
CUFS1032 1 .032 20 .0320 124
CUFS1516 1.5 .016 26 .0239 93
CUFS15032 1.5 .032 20 .0480 185-112
CUFS2016 2 .016 26 .0318 123-112
CUFS2032 2 .032 20 .0640 247-112
CUFS2064 2 .064 14 .1280 495
CUFS3016 3 .016 26 .0478 186
CUFS3032 3 .032 20 .0960 371
CUFS4016 4 .016 26 .0640 247-112
CUFS6016 6 .016 26 .0956 372

¢ Contact factory for reel sizes[gut ups.

NOTES:
» Most Bare Copper Flat Strap conductors are available tinned. Please add suffix T to part number.
e [ther sizes of conductors are available. Please contact factory for more information.
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AR 7L Ky Section 1.1.7 & 1.1.8

Copper Flat Strap Clamps

Strap Approx. Each Box  Approx. Box

PartNo. gie Wt (lbs) Qty. Wt (lbs.)
FSC2 2" 12 10 5
FSC3 3" 33 10 7102
FSC4 4" 1 10 10
FSC6 6" 1-13 10 12-12

¢ Used for making connection to flat strap or flat braid.

e Copper "sandwich" clamps complete with stainless steel
hardware. The top is 18" thick and the bottom is 1[@" thick.

¢ Ends are designed to allow for exothermically welding conductors
to clamp.

Tinned Copper Flat Braid Conductors

':'ii"l
:il" :,l:'ﬂ
Al :'!" ' ":' p
AF L' E 137
pe """ l:'r",'l:":""‘l: 4
A 5! ,:;'li' i ,,,li”"
i ',,::,l;,'r,",‘::h,',f,,, i ,l:"‘

igleheqgIe! :

""’I’ﬂl’_,z.u

7 i
:'i"' it
: E , IE'H THIHE?
L
\a-l:,',:,'i.,,';,',t,:,':,l:'ﬂ,' il
,l:
,"lr’

Width Thickness Actual Nominal Approx.

sl (Inches) (Inches) Gauge Circ. Mils  Ibs./M ft.
CUFB14030 .25 .030 14 4,200 16
CUFB12094 .50 .094 6 24,120 84
CUFB58062 .625 .062 4 36,000 121
CUFB34062 .75 .062 6 24,120 85
CUFB1062 1 .062 4 38,592 135
CUFB15125 1.5 125 2 120,600 420

o Contact factory for reel sizes[gut ups.

NOTES:
¢ Width and thickness on flat braid items are nominal size (not exact).
e [ther sizes of conductors are available. Please contact factory for more information.
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Section 1.1.9

®

PRAEGEL

Black Insulated Welding Cable

A (:\I;Z) ‘g:ﬁ?ge IbA:.[/"I:I”;l.:.
2WC 2 60001 302
2[0WC 20 60001 578
4TWC 4 60001 858

¢ Contact factory for reel sizes[gut ups.

NOTES:

* Rope stranded copper conductor, vinyl separator, insulated with oil and water resistant

thermoplastic rubber compound (TPE).
» For connections for electrode holder and grounding clamp to arc welder, bus, welding

box or transformer.
e Also suitable for certain 600-volt applications such as battery leads and [Umper cables.

16
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Ground Electrodes & Accessories

Index

Description Page
1.2.1 Copper Clad Steel Ground ROAS ........ovvviiiiiiiiiiiiiccine e 18
1.2.2 Tie DOwWn Ground ROAS .....cceuiiiriiieiiiei e eer e e e e e 19
1.2.3 Solid Copper Ground ROAS.........ccvuiiiiiiriiniiiriiies s srrrn e ern 19
1.2.4 Stainless Steel Ground ROAS .......cuuviviieiiiiiieiiiren e e e ee 20
1.2.5 Galvanized Steel Ground ROAS .......ccuuiiiiiiiiiiiieiii e e e e 20
1.2.6 Sectional Ground ROAS.......civvriiiiiiieriie e e e s s s e e e e nnan e 21
1.2.7 Ground Rod Couplers, Drivers, Drive Sleeves & Studs........cccccevvevnvinnnnen. 22
1.2.8 Ground ROA ClampPs .....cvu it e e ea e e 24
1.2.9 Ground Receptacles & Brass Ball StudS ........coooveveiiiiiiiiiniiiiiieeseenin e 26
1.2.10  Copper Ground Plates ..........cviiieuriiiiiiiisineeiee s rrns s s ean e 27
1.2.11  Enhanced Ground ROAS & KitS ......ccuiivuiiiiiiiiiiiiiii e eaaa 29

Enhanced Ground Rod Numbering System ........cccoovvviiiiiiiiiiniieennnnnn. 30

Copper [értical Enhanced Ground Rod KitS.......c.covvivviiniiinniinnieniennnns 31

Copper Horizontal L-shaped Enhanced Ground Rod Kits.............c........ 32

Stainless Steel [értical Enhanced Ground Rod KitS.......cccocevvviivnniennnn. 33

Stainless Steel Horizontal L-shaped Enhanced Ground Rod Kits.......... 34

Copper Sectional Enhanced Ground Rod KitS ........cccovevuiiiiniiiennnnnennnn. 35
1.2.12  Ultrafill - Earth (Ground) Enhancement Material.........cccooeviiiiiiiiiinnnneennn, 36
1.2.13  Irrigation Grounding KitS........ccuiiiiriiiriiiiinis e e e e 37
1.2.14  Mobile Ground Stake KitS .......ccuorerriiiieiiei e 38
1.2.15  Ground ACCESS WEIIS......cveuiiieiiiiiierireri et e s er e e s e ea s ea e ran s eaneeannes 40
1.2.16  Ground ACCESS WEIl COVEIS ....uiiruiiriieiiiiriierne s esesan s esns e s s e s ensennns 45

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 17



Section 1.2.1

PRAEGEL

Copper Clad Steel Ground Rods

@
g Size Approx. Each Standard Approx. Wt. UL With =
gzg Wt. (Ibs.) Bundle Ibs./Bundle Mark UPC Label
‘g,g-. 1208UPC 12" x 801 6 5 30 [@s [@s
22 1210 12" x 100 7 5 35 [@s No
3 588 5@" x 801 7 5 35 [es No
& 588RUS 508" x 801 7 5 35 [8s No "
588UPC 508" x 801 7 5 35 [&s [&s o
5810 508" x 100 9 5 45 [@s No
5810UPC 58" x 1000 9 5 45 [@s [&s
348 3@" x 80 11 5 55 [&s No
3410 3@" x 1000 13 5 65 [&s No
3412 3@" x 120 15 5 75 [&s No
110 1" x 100 23 3 69 [&s No 7

®

¢ For more information refer to Ground Rod table on page 335.

@ Listed 467

(TECHNICAL NOTES:

e NEC 2011 Article 250.53(G) (Summarized)
The electrode shall be installed so that 8[af length is in contact with the soil. It shall be driven to a
depth of not less than 8[Céxcept where rock bottom is encountered. In the case of bedrock, the
electrode shall be driven at an angle not to exceed 45 degrees from the vertical or shall be buried in a
trench that is at least 2-1[2[deep.

e UL 467 6.9.2.3 (Summarized)
A solid rod electrode of copper or other suitable non-ferrous metal, or a solid rod electrode of iron or
steel with a copper or other suitable non-ferrous metal or stainless steel [acket, shall have a diameter
not less than 12" thick.

e UL 467 6.9.2.6 (Summarized)
The copper [acket shall not be less than .010" thick at any point.

* RUS (Rural Utilities Service) ground rods have a 13 mil copper plating thickness. D
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Part No.

Rod Size

Tie Down Ground Rods

Thread Size

Approx. Each Standard Approx. Wt.

Wt. (Ibs.) Ibs./Bundle

Bundle

3410TD | 3@" x 100] 3/4-10 (1.5" long) 14 5 70
348TD | 3@" x 80J| 3/4-10 (1.5" long) 11 5 55
588TD | 50" x 80J| 5/8-11 (1.5" long) 7-102 5 37-12
586TD | 5" x 60| 5/8-11 (1.5" long) 6 5 30

Section 1.2.2 & 1.2.3

e Copper Clad Aircraft Tie Down Ground Rods are manufactured of high strength C1018
cold drawn steel with 0.010" thick copper plating.

e Threads are cold-rolled to provide superior strength. %

¢ Use plastic mold #TDGRDM (sold separately) during installation.

¢ See page 22 for tool for driving tie down ground rods (34TDDRIVER). %

Tie Down Plastic Mold

Part No. Approx. Each Wt. (Ibs.)
TDGRDM 114

Solid Copper Ground Rods

N
. Approx. Each Standard Approx. Wt. UL ]
EGELE: BT Wt. (Ibs.)  Bundle Ibs./Bundle Mark
588C 5@" x 81 10 5 50 [és
5810C | 508" x 101 12 5 60 [és
348C | 3@"x 80 15 5 75 [@s @Listed 467
3410C | 3[@" x 10 18 5 90 [és o
110C 1" x 1000 31 3 93 Cés
e All rods are full diameter.
¢ Manufactured from alloy 110 electrolytic tough pitch hard temper copper bar. Meets
ASTM B 133 & ASTM B 187.
e For more information refer to Ground Rod table on page 335.
J

APPLICATION NOTES:
e Solid copper ground electrodes are used when better conductivity and corrosion
resistance is preferred.
» Due to softness of solid copper, care must be taken when driving electrode.
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Section 1.2.4 & 1.2.5

PRAEGER

Stainless Steel Ground Rods

Size Approx. Each Standard Approx. Wt. UL N
Wt. (Ibs.) Bundle Ibs./Bundle Mark
1210SS3 | 12" x 10 7 5 35 Cés
588SS3 5@" x 801 9 5 45 Cés
5810553 | 508" x 1000 11 5 55 [8s & @ ,
Listed 467
3410SS3 | 3[@" x 1004 15 5 75 [és
¢ All rods are full diameter.
¢ Made from Solid 304 Stainless Steel.
e For more information refer to Ground Rod table on page 335.
\w

( TECHNICAL NOTES:
e UL 467 6.9.2.3 (Summarized)

e UL 467 6.9.2.5 (Summarized)

e UL 467 6.9.2.8 (Summarized)

L ° Stainless steel ground rods are used in corrosive soil conditions.

A solid rod electrode of copper or other suitable non-ferrous metal, or a solid rod electrode of
iron or steel with a copper or other suitable non-ferrous metal or stainless steel [acket, shall have
a diameter not less than 12" thick.

The stainless steel [acket mentioned in 9.2.3 shall not be less than .015 inches thick at any point.

The stainless steel [acket mentioned above on a stainless steel rod, shall be formed of an
austenitic stainless steel of the 1810 chromium, 81 nickel type.

Galvanized Steel Ground Rods

PartNo.  size AR A S o raundie UPC Label [
588G 508" x 801 8 5 40 No

588GUPC | 508" x 80J 8 5 40 [8s
5810G | 5@" x 100 10 5 50 No

5810GUPC | 58" x 100] 10 5 50 [Bs g
348G 3@" x 80J 12 5 60 No =
3410G | 3@" x 1000 15 5 75 No
126G 12" x 6001 4 5 20 No

126GUPC | 12" x 6001 4 5 20 [Bs
128G 12" x 80J 6 5 30 No

128GUPC | 102" x 80J 6 5 30 [8s I

e All rods are full diameter.
e For more information refer to Ground Rod table on page 335.

20

NOTES:
¢ Manufactured from zinc coated high strength steel.
e Meets requirements of NEMA GR-1.
e Preferred electrode when primary concern is cathodic protection to structure.
e Non UL listed.
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Sectional Copper Clad Steel Ground Rods

Section 1.2.6

Sectional Ground Rods

(4]
[=]
-
Parthe,  size RO S e e Mk
S582 | 5@"x20 2 5 10 No - 3%
S583 58" x 30 3 5 15 No g §
S585 | 5M@"x 50 5 5 25 No | ©
S588 53" x 8 7 5 35 Les
S5810 | 58" x 100 9 5 45 [és
5348 3[@" x 81 11 5 55 Ces
S3410 3[@" x 10 13 5 65 Cés
S110 1" x 1000 23 3 69 Ces
e All rods are full diameter. Ve,
e For more information refer to Ground Rod table on page 335. o
Listed 467
Sectional Solid Copper Ground Rods
Partne.  Size e S e Mtk
S582C 5@" x 20 3 5 15 No
S583C 53" x 300 4 5 20 No g
S585C 58" x 500 6 5 30 No =
S345C 3[@" x 500 9 5 45 No U
S15C 1" x 50 16 3 48 No

¢ All rods are full diameter.

Sectional Stainless Steel Ground Rods

Part No Size Approx. Each Standard Approx. Wt. UL rSectionaI Stainless Steelj
' Wt. (Ibs.) Bundle Ibs./Bundle Mark Ground Rods Notes:
S$585S53 | 508" x 501 6 S5 30 No SS-3 OType 304 Stainless Steel -
S588SS3 | 5" x 8 9 5 45 [Bs Non-ferrous UL listed.
55810553 | 508" x 1001 11 5 55 [@s Cther sizes available.
Contact factory for details.
S3410SS3 | 3[4" x 1007 15 5 75 Cés

e All rods are full diameter.
¢ Made from Solid 304 Stainless Steel.

APPLICATION NOTES:
e Sectional ground rods are used to help reduce ground resistance in poor soils such as sand and gravel.
e Doubling ground rod length theoretically reduces resistance 4001.
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Section 1.2.7

PRAEGER

Ground Rod Couplers

Grour_1d Material Box Approx. Box
Rod Size Qty. Wt. (Ibs.)
GRC12 12" Bronze 5 2-112
GRC12SS 12" Stainless Steel 5 2-112
GRC58 53" Bronze 5 2-112
GRC58SS 53" Stainless Steel 5 2-112
GRC34 34" Bronze 5 2-112
GRC34SS 3@" Stainless Steel 5 2-112
GRC1 1" Bronze 5 5
GRC1SS 1" Stainless Steel 5 5

&

Ground Box Approx. Box

PartNo. podsize Qty. Wt (Ibs.)
GRCC58 | 508" 5 2-102
GRCC34 | 3@ 5 2102

Llsted 467

a

e Corrosion resistant silicon bronze
threaded ground rod coupler for
sectional ground rods.

¢ Also available in stainless steel.
Stainless steel couplers are not
UL Listed.

o Corrosion resistant bronze ground
rod compression coupler for use
on non-sectional copper clad
ground rods.

Tie Down Ground Rod Driver

Approx. Each
Wt. (Ibs.)

34TDDRILCER 3[@" Ground Rod Driver EA 11

e For driving 3/4" tie down ground rods, #3410TD (see page 19),
without deforming the eye loop.

¢ Manufactured from tool hardened shock resistant steel.

¢ 3-piece design allows operator to remove tool in case of a [@m.

¢ Driving hammer and 3[4" ground rod drive bit not included.

Description Qty.
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Section 1.2.7

PRAEGER

Ground Rod Driver

Ground Rod
Size

Approx. Each
Qty. Wt. (Ibs.)

GRD58 | Driver & 518" Insert | 12" & 58" EA 23
GRD34I | Replacement Insert 3@" EA 6

e Drives ground rods from ground level without the need for a ladder or sledge
hammer.

3[@" insert is interchangeable with driver body.

Insert prevents driver from slipping off ground rod near ground level.

Insert prevents "mushrooming" top of ground rod.

Part No. Description

Ground Rod Drivers

Approx. Each
Wt. (Ibs.)

16
14

Part No. Description

Qty.

SMGRD58U 508" Ground Rod Driver EA
SMGRD58USHGR | 58" Ground Rod Driver EA

e SMGRD58U - Ground rod driver with slide hammer. One end is
threaded for use with threaded 5[8" ground rods and the other end
is for use with tapered 508" copper clad steel ground rods.

e SMGRD58USHGR - Ground rod driver with slide hammer, connects
to ground rods with 508" threads on both ends.

- Used to install or remove threaded ground rods.

SMGRD58U

SMGRD58USHGR

Drive Sleeves

©

Drive Studs

pate, SOLERS g e

GRDS58 5@" EA 2

GRDS34 33" EA 3

e For Copper Clad Steel ground rods.

rane, SOGLRO! B AL
GDS12 1" 5 2102
GDS58 53" 5 2102
GDS34 34" 5 2-112

GDS1 1" 3 3

Prevents "mushrooming" top of
ground rod while driving rod.

High strength alloy driving stud
prevents damage to the coupler or
ground rod threads when driving
ground rods.
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Section 1.2.8 HAAVA/I °
L/ I

Ground Rod Clamps

Universal Ground Rod Clamp - Heavy Duty

(0]
:
B,
ag Part No. ©Found Rod Conductor Box Approx. Box
gg ' Size Range (AWG) Qty.  Wt. (Ibs.)
3" 12" #6 Sol. - 350 MCM
=3
g 302U 58" #6 Sol. - 350 MCM 5 5
’ 33" #2 Sol. - 250 MCM
e Heavy duty bronze ground rod clamps. @ Listed 96
e Provides over 1-1[2 inches of contact area with cables and

ground rod.
¢ Two stainless steel cap screws secure the cable to the ground
electrode for a positive electrical connection.

Ground Rod Conductor Box Approx. Box

Part No. Size Range (AWG) Qty. Wt. (Ibs.)

305 Up thru 1" #6 - 500 MCM 5 3

e Bronze ground rod clamp features a stainless steel "U" bolt
for strength and corrosion resistance.

¢ Provides over 1-1[2" of contact between the ground
electrode and conductors.

o Accommodates two horizontal conductors thru 250 MCM.

e Accommodates one vertical conductor up to 500 MCM.

e Fits all ground rods through 1" diameter. Ideal for connecting
down conductors to ground loop conductors. @ Listed 96

@ Listed 467

APPLICATION NOTES:
o Ground Rod Clamps for lightning protection systems require 1-1[2" of surface contact between
conductor and ground rod.
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HAL‘/I ) Section 1.2.8
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Ground Rod Clamps

Ground Rod Conductor Box Approx. Box UL

PartNo. — “gire Range (AWG) Qty. Wt (Ibs.) Mark -
300LD 12" 10 Sol. - 2 Str. | 10 2 [es !\%
301LD 5@" 10 Sol. - [ Str. 10 2 Cés
302LD 3@" 10 Sol. - [ Str. 10 2 Cés
303LD 1" 8 Sol. - 40 10 6 Cés

e Light duty ground rod clamp.
e Bronze cap screw secures the cable to the ground electrode. .
o Commonly called acorn or tear drop clamp. @ Listed 467

Universal Ground Rod Clamp - Light Duty
Ground Rod Conductor Box Approx. Box UL

Part No.

Size Range (AWG) Qty. Wt. (Ibs.) Listed*
100 - 10 Sol.
1" 100 - 10 Sol. 10 2 Cés
53" 100 - 10 Sol. 10 2 Cés
3@ 100 - 8 Sol. 10 2 Cés

e Light duty ground rod clamp for securing cable to ground rod.

¢ Eliminates the need to inventory assorted different-size clamps.

e Replaces a wide range of products made for economy, standard duty, heavy
duty and extra heavy duty applications.

e Made from corrosion resistant silicon bronze.

e Accommodates 38" to 3[4" ground rods and [0 Solid to 1[0 Stranded
conductor.

e Tested to 300 inch-pounds.

UL and CSA listed for Direct Burial.

302UGRC

®

Listed 467 j%

APPLICATION NOTES:
e Ground Rod Clamps for lightning protection systems require 1-1[2" of surface contact between
conductor and ground rod.
e Light duty series (300LD, 301LD, 302LD & 302UGRC) acceptable for electrical grounding, but not
lightning protection.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 25

Section 1
Grounding Components



Section 1.2.9 HAAVA/I °
L/ I

Ground Receptacles

e 350 Series heavy duty bronze

Ground Rod Conductor Approx. Each

(2]
]
2
gg Size Type Qty. Wt. (Ibs.) floor receptacle features a
905 350-45 o Set S EA 5 flush mount cover attached to
33 - €t Screw the main body via a stainless
Rl | 350-5SS 53" Set Screw | EA 2 steel ball chain.
g 350-6SS 33" Set Screw EA 2 . It3|:ass ba”tStTd Ioca_tgd inside
@ " e receptacle provides
350-4T 10 Threaded EA 2 the termination point for
350-5T 50" Threaded EA 2 ground clamps.
350-6T 33" Threaded EA 2 e Brass ball stud is removable.
Uses 12" stud CBBSTUD12.

* Receptacle top is 3" in
diameter, height is 3-1[2" tall.

o Similar to 350 Series except

Approx. Each

Ground Rod Conductor

Size Type Qty. Wt. (Ibs.) features a bronze dual

- cable connector.
351-455 12 Set Screw | EA 2 « Accepts all conductors up
351-5SS 53" Set Screw EA 2 to 4[0.
351-655 33" Set Screw | EA 2 " Drass b S‘é”g o eBg“%‘janl'g

- ses stu .
351-4T 12 Threaded EA 2 « Receptacle top is 3" in
351-5T 5@" Threaded EA 2 diameter, height is 3-112" tall.
351-6T 34" Threaded EA 2

¢ Ground receptacle designed to be exothermically connected
to a ground rod. See page 320 for mold styles.
e Brass ball stud is removable. Uses 12" stud CBBSTUD12.

Approx. Each

Qy:  wt. (Ibs.)
SGRO] | EA 1-13@

APPLICATION NOTES:
¢ Ground Receptacles are used when temporary grounds must be established.
e Used for grounding aircrafts during refueling.
e 351 Series accept ground loop conductorsCimportant when establishing an equipotential ground plane.

Brass Ball Studs

Thread Approx. Each e Used as replacement studs
Part No. Size Qty: Wi (Ibs.) for ground receptacles.
BBSTUD14 1@" EA 100 e Can also be mounted on
» ground bars.
BBSTUD38 3@ EA 12 e Brass Ball Stud[B[4" in
BBSTUD12 2" EA 12 diameter, 1-12" total

length.
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Section 1.2.10

PRAEGER

Copper Ground Plates

Ground Plate Thickness Approx. Each

Part No.

Size (Inches) Wt. (Ibs.)
335 18" x 18" .032 6
336 24" x 24" .032 9

e Copper Ground Plate features two dual cable connectors
for a secure electrical connection.

Section 1
Grounding Components

@ Listed 96

Ground Plate Thickness Approx. Each

sl Size (Inches)  Wt. (Ibs.)
3351 | 18" x 18" 032 5
3361 | 24" x 24" 032 8

e Same as above except only has a single cable connector.

@ Listed 96

Ground Plate Conductor Approx. Each

Lelnslate: Size (AWG) Wt (Ibs.)
GP18182T | 18" x 18" 2T 4
GP18184M | 18" x 18" 4m 4-102
GP24242T | 24" x 24" T 6-102
GP242440 | 24" x 24" 4m 7

¢ Copper Ground Plate features an 18" or 24" (depending on the size
of the plate) copper conductor exothermically welded to the plate.
e Thickness is .032 inches.

Other sizes and thicknesses are available.
Please contact factory for more information.

r
TECHNICAL NOTES:
e NEC 2011 Article 250.52(A)(7) (Summarized)
Each plate electrode shall expose not less than 0.186 m? (2 ft?) of surface to exterior soil. Electrodes
of non-ferrous metal shall be at least 1.5 mm (0.06 in.) in thickness.
< NEC 2011 Article 250.53 (A)
Rod, Pipe, and Plate Electrodes. Where practicable, rod, pipe and plate electrodes shall be embedded
below permanent moisture level. Rod, pipe and plate electrodes shall be free from nonconductive
coatings such as paint or enamel.
APPLICATION NOTES:
o Copper Ground Plates are used in areas having little or no top soil.
e Can also be used to enhance ground grid systems.
\__° Can be used in conjunction with earth enhancement material such as Ultrafill. p
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Section 1.2.10 HAAVA/I °
L/ I

NEC Compliant Copper Ground Plates

Ground Plate Conductor Approx. Each

Part No.

(2]

g

Eq

ag Size (AWG) Wt. (Ibs.)

ng

Sl | GPoe212122T | 12" x 12" 2T 3-102

Ml | GPos212124m0 | 12" x 12" 400 3-102

-l | GP06212242T | 12" x 24" 2T 6-102
GP06212244[0 | 12" x 24" 4 7

o Copper Ground Plate features a 12" or 24" (depending on the size
of the plate) copper conductor exothermically welded to the plate.

¢ Meets grounding requirements of the National Electrical Code.

¢ Thickness is .062 inches.

Ground Plate Thickness Approx. Each

SEmEL Size (Inches)  Wt. (Ibs.)
GP141818 | 18" x 18" 25 27
GP142424N | 24" x 24" 25 47

e 1[4" thick bare copper ground plate.
e Field connection required.
¢ Meets grounding requirements of the National Electrical Code.

Ground Plate Conductor Approx. Each

sl Size (AWG) Wt. (Ibs.)

GP142424[DP 24" x 24" 40 52-112

e 1[4" x 24" x 24" ground plate with zig-zag sheared edges provides 66]
more edge surface area than conventional ground plates.

e 5[0bng 4[0-7 strand tail exothermically welded to center of plate.

e Meets grounding requirements of the National Electrical Code.

e Thickness is .25 inches. @ Listed 96

Other sizes and thicknesses are available.
Please contact factory for more information.

( )
TECHNICAL NOTES:
¢ NEC 2011 Article 250.52(A)(7) (Summarized)
Each plate electrode shall expose not less than 0.186 m? (2 ft?) of surface to exterior soil. Electrodes
of non-ferrous metal shall be at least 1.5 mm (0.06 in.) in thickness.
< NEC 2011 Article 250.53 (A)
Rod, Pipe, and Plate Electrodes. Where practicable, rod, pipe and plate electrodes shall be embedded
below permanent moisture level. Rod, pipe and plate electrodes shall be free from nonconductive
coatings such as paint or enamel.
APPLICATION NOTES:
e Copper Ground Plates are used in areas having little or no top soil.
¢ Can also be used to enhance ground grid systems.
¢ Can be used in conjunction with earth enhancement material such as Ultrafill. )
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HAL‘/I ) Section 1.2.11
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Enhanced Ground Rods

What is an Enhanced Ground Rod[]

Simply put, an Enhanced Ground Rod is a
conductive hollow tube ground rod, usually

Section 1
Grounding Components

manufactured from 300 stainless steel or TEST WELL FINISH GRADE
copper. They contain special hygroscopic,

electrolytic salts. These salts form a saline BREATHER

solution by absorbing moisture out of the HOLES

atmosphere. This saline solution leaches out BURY LINE—

of the bottom of the rod, which gradually
lowers resistivity of the surrounding sall,

H n H n H
forming "electrolytic roots" over time. ULTRAWELD ——

—#2 SOLID TINNED
CONDUCTOR (OR
AS SPECIFIED)
The salt mixture is critical. Harger utilizes a

special combination of Magnesium Sulfate ULTRAFILL
and Calcium Chloride. Calcium Chloride is

an [@ctive[&alt, which continually draws

moisture out of the air and forms the

solution. Many other providers of this type LEACH HOLES—]
of electrode utilize salts such as sodium
chloride, some even use common water
softener pellets. These salts do not draw

moisture out of the air, they must be 6" DIA. MIN.
activated by adding water. This may lower
resistivity initially, however, unless water Vertical

is continually added, the salts dry out over
time and resistivity of the electrode goes

back up.
To increase the efficacy of the Enhanced Ground

Rod, a very low resistance ground enhancement
material is placed around the rod. Harger proudly
uses Ultrafill; an ultra-low resistance carbon
based material.

FINISH GRADE

TEST WELL

BREATHER HOLES —{ 9

Harger exothermically attaches a conductor of
your choice to the enhanced ground rod. This
A conductor is called the tail. The tail direction is
|~ CONNECTION very important. Harger provides a design which
allows the current, either lightning or electrical
fault, to maintain a downward sloping path to
ground. Most manufacturers utilize a design
which forces lightning to go [phillCbefore

LEACH HOLES reaching the ground rod. Some manufactures
\// claim a superior “x" design. Although at first this
sounds good, it causes the contractor to make
twice as many connections, thus increasing the

Horizontal cost of installation.

BURY LINE

#2 SOLID TINNED
{onDUCTOR (OR As

SPECIFIED)

ULTRAFILL

Harger offers two basic styles, vertical and horizontal (L-shaped). We also offer a variety of lengths,
sectionals and different kits to meet your specific requirements.
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Section 1.2.11 I{..,AWH

Enhanced Ground Rod Numbering System

o(®

[értical

Horizontal "L"

sjusuodwo) Huipunoin
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@ Listed 467

Q

EGRSSlOLWGZT

Enhanced \ i
Length / Ultrafill Conductor
Ground Type
(ft) Ground P
Rod . To specify type
@rtlcal Leave Blank Material and wire code
Horizontal - Add L Include in Kit - Add G

Material None Required - Leave Blank
Copper - Leave Blank
Stainless Steel - Add SS

Inspection Well
Include in Kit - Add W
None Required - Leave Blank

The Enhanced Ground Rod Numbering System allows you to customize the product to meet your specific
needs. In the above example, the product specified is a stainless steel, 10' long, L-shaped ground rod that
includes an inspection well and 2 - 50 pound bags of Ultrafill with a #2 solid tinned 5' tail exothermically

welded to the rod. The part number is EGRSS10LWG2T.

rTECHNICAL NOTES:
e UL 467 6.9.3.1 (Summarized)
A hollow-tube, chemically-charged-rod electrode shall]
a) Be constructed of copper or an equivalent material resistant to the corrosive effects of moist soil;
b) Have an internal diameter not less than 2 inches and a wall thickness not less than .080 inch; and
¢) If the means of installation is not obvious, be accompanied by adequate installation instructions.
e UL 467 6.9.3.2 (Summarized)
The chemical charge within the rod electrode described in 9.3.1 shall be a substance that does not
cause the electrode to corrode at a faster rate than an electrode constructed of 3[4 inch trade size
rigid ferrous metal conduit.
e UL 467 6.9.3.3 (Summarized)
With reference to 9.3.2, a chemical charge of 60 percent sodium chloride and 40 percent calcium
chloride may be used if the total weight of the charge is less than 11 pounds.
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Copper Vertical Enhanced Ground Rod Kits

Section 1
Grounding Components

\__/ L
@ Listed 467

0

PartNo.  Length A" STl Trpe(aWe) | We (bsy

EGR5WG40O 50 Cés 1 50 400 Stranded 80
EGR8WG2T 8 Cés 2 50 [ Solid Tinned 135
EGR8WG2M 8 Cés 2 50 2[00 Stranded 140
EGR8WG4[ 8 Cés 2 50 400 Stranded 145
EGR10WG2T 100 Cés 2 50 [ Solid Tinned 185
EGR10WG20 100 Lés 2 50 200 Stranded 190
EGR10WG4[ 100 Cés 2 50 410 Stranded 195
EGR20WG2T 2000 Cés 4 50 [P Solid Tinned 320
EGR20WG20 2000 Cés 4 50 2[0 Stranded 325
EGR20WG4 2000 Cés 4 50 4[0 Stranded 330

e [ther sizes and conductor types available. Contact the factory for details.
[I5C@nhanced ground rods are not UL listed.

APPLICATION NOTES:
¢ Enhanced grounds are used in high resistivity soil conditions and when low resistance ground
electrode systems are critical.
¢ Conductor is welded 18" down from the top.
e [Litside diameter of copper tube is 2-1[8".
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Copper Horizontal L-shaped Enhanced Ground Rod Kits
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@ Listed 467
26" ﬁ

Part No. Dims Inspection Ultrafill Tail (Conductor) Approx. Shipping
H* x L* Well 50# Bag Type (AWG) Wt. (Ibs.)

EGRSLWG2T 2x 801 Cés 2 50 2 Solid Tinned 150
EGRSLWG2[0 2x 81 Cés 2 50 200 Stranded 155
EGRSLWG4 2 81 Cés 2 50 400 Stranded 160
EGR10LWG2T | 2[x 1000 Cés 2 50 [P Solid Tinned 205
EGR10LWG2@ | 23 1000 Cés 2 503 2[0 Stranded 210
EGR10LWG4[@ | 23 1000 Cés 2 50 400 Stranded 215
EGR20LWG2T | 23 2000 Cés 4 50 2 Solid Tinned 340
EGR20LWG2[@ | 23 2000 Cés 4 50 2[0 Stranded 345
EGR20LWG4@ | 23 2001 Cés 4 50 400 Stranded 350

e [ther sizes and conductor types available. Contact the factory for details.
[ONominal dimensions.

rAPPLICATION NOTES:

¢ Enhanced grounds are used in high resistivity soil conditions and when low resistance ground
electrode systems are critical.

e L-shaped enhanced ground rods are used when proper depth cannot be achieved due to physical
conditions such as bedrock.

¢ Conductor is welded 11" down from the top.

o [Litside diameter of copper tube is 2-1[8". )

\_
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Stainless Steel Vertical Enhanced Ground Rod Kits
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@ Listed 467

0

PartNo.  Length "G S0 e (AWe) | Wi (bsy

EGRSS5WG4M@O 501 [és 1 50 410 Stranded 80
EGRSS8WG2T 8 (és 2 503 [P Solid Tinned 135
EGRSS8WG2M 8 Cés 2 503 2[0 Stranded 140
EGRSS8WG4[d 81 [és 2 50 410 Stranded 145
EGRSS10WG2T 100 Cés 2 503 [ Solid Tinned 185
EGRSS10WG2[M 100 [és 2 50 200 Stranded 190
EGRSS10WG4[@ 100 [és 2 50 4[0 Stranded 195
EGRSS20WG2T 200 Cés 4 50 2 Solid Tinned 320
EGRSS20WG2[@ 200 Cés 4 503 2[0 Stranded 325
EGRSS20WG4[ 200 [és 4 50 400 Stranded 330

e Manufactured from corrosion resistant 300 series stainless steel.
e [ther sizes and conductor types available. Contact the factory for details.
O5C&nhanced ground rods are not UL listed.

rAPPLICATION NOTES:

¢ Enhanced grounds are used in high resistivity soil conditions and when low resistance ground
electrode systems are critical.

e Excellent for corrosive soils or cathodic protection applications.

¢ Conductor is welded 18" down from the top.

L ° [Cltside diameter of stainless steel tube is 2-3[8".
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Stainless Steel Horizontal L-shaped
Enhanced Ground Rod Kits

Listed 467

26" ﬂ

Part No. Dims. Inspection Ultrafill Tail (Conductor) Approx. Shipping
H* x L* Well 50# Bag Type (AWG) Wt. (Ibs.)

EGRSS8LWG2T 20 801 Cés 2 50 2 Solid Tinned 150
EGRSSSLWG2[0 2x 80 Cés 2 503 2[0 Stranded 155
EGRSS8LWG4[ 2x 80 Cés 2 50 400 Stranded 160
EGRSS10LWG2T | 2z 1000 Cés 2 5 [2 Solid Tinned 205
EGRSS10LWG2[@ | 23 1000 Cés 2 50 2[0 Stranded 210
EGRSS10LWG4@ | 23 1000 Cés 2 50 400 Stranded 215
EGRSS20LWG2T | 203 2000 Cés 4 5[ [P Solid Tinned 340
EGRSS20LWG2[@™ | 20 2000 Cés 4 50 2[0 Stranded 345
EGRSS20LWG4@ | 20k 2000 Cés 4 503 4[0 Stranded 350

e Manufactured from corrosion resistant 300 series stainless steel.
e [ther sizes and conductor types available. Contact the factory for details.
CONominal Dimensions

rAPPLICATION NOTES:

¢ Enhanced grounds are used in high resistivity soil conditions and when low resistance ground
electrode systems are critical.

e L-shaped enhanced ground rods are used when proper depth cannot be achieved due to physical
conditions such as bedrock.

« Excellent for corrosive soils or cathodic protection applications.

e Conductor is welded 11" down from the top.

o [litside diameter of stainless steel tube is 2-3[8".

_J
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Copper Sectional Enhanced Ground Rod Kits

Section 1
Grounding Components

O(

O(

Listed 467

Part No. Overall Section Inspection Ultrafill Tail (Conductor) Approx. Shipping
Length Length Well 50# Bag Type (AWG) Wt. (Ibs.)
SEGR10WG2T 1000 500 Cés 2 503 [ Solid Tinned 185
SEGR10WG20 100 500 Cés 2 50 2[0 Stranded 190
SEGR10WG4 100 50 Cés 2 50 410 Stranded 195
SEGR20WG2T 200 1000 Cés 4 50 [P Solid Tinned 320
SEGR20WG2[0 200 1000 Cés 4 503 2[0 Stranded 325
SEGR20WG40 200 1000 [és 4 50 400 Stranded 330
SEGR30WG2T 300 150 ES 6 5 [P Solid Tinned 450
SEGR30WG2[0 300 150 Cés 6 503 200 Stranded 455
SEGR30WG40 300 1500 Cés 6 50 400 Stranded 460
SEGR40WG2T 400 200 Cés 8 5 [P Solid Tinned 585
SEGR40WG2[0 400 200 Cés 8 50 200 Stranded 590
SEGR40WG40 400 200 Cés 8 503 400 Stranded 595

e [ther size conductors available. Contact the factory for details.

APPLICATION NOTES:
¢ Used where there are vertical height restrictions or when lengths greater than 20[3re desired.
e Conductor is welded 18" down from the top.
o [itside diameter of copper tube is 2-18".

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 35



Section 1.2.12

PRAEGER

Ultrafill - Earth (Ground) Enhancement Material

Ultrafill is a low resistance carbon based backfill material, which
dramatically lowers ground system resistance in difficult soil situations.
Ultrafill contains no bentonite or concrete components, which, in very

3 dry conditions, can cause shrinkage around the ground electrode, thus
rendering it ineffective.

Ultrafill is ideal for use in rocky soil, sand, gravel or any other high
resistance soil conditions. It is also the ideal backfill material for use
around enhanced ground rods and ground grid systems.

sjusuodwo) buipunoin
T UOIIRS

Ultrafill is easy to use, safe and effective. Unlike other backfill products,
Ultrafill is relatively dust free and does not require mixing in water prior
to installation.

Part No. Approx. Wt.

ULTRAFILL25 25 Ibs.
ULTRAFILL 50 Ibs.

Ultrafill may be either used in a horzontal trench or grid, or in vertical
applications. Ultrafill is available in 25 and 50 pound coated woven
polypropylene bags.

Installation Instructions

Vertical Applications: _—son - :
. Pounds of Ultrafill Re ed Per Foot
Auger hole to required depth. pa “ r quir r
Insert electrode in center of hole. 4 ottt et Hole Size | 508" Ground Rod 2" EGR
Pour Ultrafill to proper depth. The PR 4" 35 2.7
chart located to the right will help CONDRICTOR »
determine how much Ultrafill will 6 8.1 7.3
be required. kil 8 14.5 13.6
10" 22.6 21.8
GROUND 12" 32.6 31.8
ELECTRODE

Horizontal Appllcatlons: Pounds of Ultrafill Required Per Foot

Pour enough Ultrafill to cover _ _

bottom of trench. Place the 50t .. | Trench |__ Thickness of Ultrafill (Inches)

ground electrode into trench. Width | 1" 2" 3" 4"

Pour in additional Ultrafill to cover "

electrode to the desired depth. 4 1.2 2.3 3.5 4.6

6" 1.7 3.5 5.2 6.9

e g S N e 8" 2.3 4.6 6.9 9.3
gt e CONDUCTOR 10" 2.5 5.8 8.7 11.6

Liquid Mixing Instructions: 12" | 35 6.9 10.4 13.9

To mix Ultrafill into a slurry for pumping applications, use the

following formulad
6 parts water
1 part bentonite
1 part Ultrafill.

For example, placing a 508" x 10[ground rod in
a 4" hole would require 35 pounds of Ultrafill.

(3.5 x 10 = 35 pounds)

For example, using 2" of material in a 6" wide
by 10[bng trench would require 35 pounds of

Ultrafill. (3.5 x 10 = 35 pounds)

36

Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



HAL‘/I ) Section 1.2.13
ZAAT i,

Irrigation Grounding Kits

Part No. Approx. Wt.
IRRGRDKIT1 117 Ibs.

e For grounding and lightning protection of golf course
irrigation systems.

e Kit includes:
(1) 5/8" x 8' ground rod
(2) 50 Ib. bags of Ultrafill earth enhancement material
(1) Flint igniter
(1) #G21-588 Uni-shot exothermic weld metal
(1) 8' copper plate with a 25' tail of #6 AWG wire

’ IRRIGATION
CONTROLLER
A CONCRETE SLAB
E Pty UNKSHOT Exothermic Weld
sy #6 AWG COPPER WIRE
0521 Connection . - | GROUND ROD

COPPER GROUND PLATE
ULTRAFILL EARTH ENHANCEMENT MATERIAL

Part No. Approx. Wt.
IRRGRDKIT2 227 Ibs.

e For grounding and lightning protection of golf course
irrigation systems.
¢ Used when connecting two kits to single irrigation
controller.
e Kit includes:
(1) 5/8" x 8' ground rod
(4) 50 Ib. bags of Ultrafill earth enhancement
material
(1) Flint igniter
(1) #G31-588 Uni-shot exothermic weld metal
(2) 8' copper plate with a 25' tail of #6 AWG wire
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Mobile Ground Stake Kits

(0]

é g
=

[=}

2% '
§§' Part No. Approx. Each Wt. (Ibs.) —
I3l | MOBGRDSTK582 14

g ¢ Consists of three 5[8" x 2[dopper clad sectional ground rods,

thus achieving an overall depth of 6] D
¢ Also contains three 58" ground rod couplers, one 508" drive
stud, one u-bolt ground rod clamp and one 5[8" eyelet. ﬂ
6 FT.
N

Part No. Approx. Each Wt. (Ibs.)
MOBGRDSTK583 20

e Consists of three 5[8" x 3[dopper clad sectional ground rods,
thus achieving an overall depth of 91

¢ Also contains three 518" ground rod couplers, one 508" drive
stud, one u-bolt ground rod clamp and one 5[8" eyelet.

L]

2 O
Ha

im0 (_ (D @

APPLICATION NOTES:
» Mobile ground stakes provide temporary grounds for military communications vehicles, tanks,
COWs (Cell-site On Wheels), etc. Usually a ground loop is installed around the vehicle to help
provide an equipotential ground plane. Eyelet provides for easy means of removal.
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Mobile Ground Stake Kits

Part No. Approx. Each Wt. (Ibs.) I &
582GTEKIT 13-14 Hx

e NSN 5975-01-497-0438

e Consists of three 5[8" x 2[dopper clad sectional ground rods,
thus achieving an overall depth of 6]

e Also contains three 58" ground rod couplers, one 5[8" drive
stud and one u-bolt ground rod clamp.

¢ Bottom rod has tappered end to facilitate driving. 6 FT.

Section 1
Grounding Components

Part No. Approx. Each Wt. (Ibs.)
583GTEKIT 19-14

e NSN 5975-01-497-1496

e Consists of three 5[8" x 3[dopper clad sectional ground rods,
thus achieving an overall depth of 91

e Also contains three 58" ground rod couplers, one 5[8" drive
stud and one u-bolt ground rod clamp.

¢ Bottom rod has tappered end to facilitate driving.

=Z ©
H3
Chea———mmC D

APPLICATION NOTES:
* Mobile ground stakes provide temporary grounds for military communications vehicles, tanks,
COWs (Cell-site On Wheels), etc. Usually a ground loop is installed around the vehicle to help
provide an equipotential ground plane. Eyelet provides for easy means of removal.
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Ground Access Wells

sjusuodwo) Huipunoin
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GAW121212HD GAW121218HD GAW121224HDO GAW132418HD

Light Weight Polymer Concrete

Part No. Dimensions Approx. Each Wt. (Ibs.)
GAW121212HD | 12" x 12" x 12" deep 52
GAW121218HD | 12" x 12" x 18" deep 57
GAW121224HD] | 12" x 12" x 24" deep 67
GAW132418HD | 13" x 24" x 18" deep 97-112

e Lid & Grade Ring manufactured from 20,000 PSI high density
polymer concrete.

e Body manufactured from sheet molding compound for
exceptional toughness and reduced weight.

e Comes with 20,000rated covers.

¢ Suitable for installation and use through a temperature range
of -40[C to [POLT.

e Gray color.

COGAW121224HD is a two piece stackable, each 12" high.

ASTM C-857 Specifications

Cover Type Cover Ratings Live Load 30% Safety Test Load Test Area

Heavy Duty | 10 Ton GVW (20,000#) 8,000 10,4000 22,5681 10" x 10"
20,0000boxes and covers may be placed in locations that may see occasional non-deliberate heavy vehicles.

Covers exceed their rating by at least 20% and exceed ASTM test loads. No polymer concrete box or cover
should be placed in a full traffic, H-20, application. Meets W.U.C. 3.6.

e GLW OGross [2hicle Weight
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Ground Access Wells

Tile Well with Grated Cover

Section 1
Grounding Components

Part No. Nos';;':al Length ;Ienl IlanDm (I:pPSrE).)I()..) Cover Type A%:O)((Ibia)c :
358T 8" 24" 10-12" 8" Cast Iron Grated 57
360T 10" 24" 12-34" 10" Cast Iron Grated 83
362T 12" 24" 15-1[8" 12" Cast Iron Grated 140
368T 18" 24" 22-14" 18" Cast Iron Grated 222

¢ Available in 8", 10", 12" and 18" diameters.
¢ Diameter is measured on inside diameter of access well bottom.
e Must be shipped by truck only.

Tile Well with Concrete Cover
Pipe I.D.

Nominal Bell I.D. Approx. Each

sl o Size L) Minimum (Approx.) s Wt. (Ibs.)
358TC 8" 24" 10-12" 8" Concrete 70
360TC 10" 24" 12-3[@" 10" Concrete 97
362TC 12" 24" 15-18" 12" Concrete 151

¢ Available in 8", 10" and 12" diameters.
¢ Diameter is measured on inside diameter of access well bottom.
e Must be shipped by truck only.

APPLICATION NOTES:
» Provides ready access to ground electrode for testing and inspection purposes.
« To prevent displacement by frost, the access well must be longer than the frost line is deep.
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Ground Access Wells

sjusuodwo) Huipunoin
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360PBG 360PBS 360PBSTP

PVC Belled Hub Wells with Cover
Part No. Diameter Length Cover Type  Approx. Each Wt. (Ibs.)

360PBG 10" 24" Cast Iron Grated 20
360PBS 10" 24" Flat Steel 19
360PBSTP 10" 24" Tamper Resistant 27
362PBG 12" 24" Cast Iron Grated 28
362PBS 12" 24" Flat Steel 26
362PBSTP 12" 24" Tamper Resistant 28
368PBG 18" 24" Cast Iron Grated 71
368PBS 18" 24" Flat Steel 58
368PBSTP 18" 24" Tamper Resistant 58

e Available in 10", 12" and 18" diameters.

¢ Schedule 40 PLT wells feature a belled hub.

e Flat steel covers are 3[16" thick commercial grade steel with a zinc[Ultraseal coating.
e [ther lids available. See page 45.

APPLICATION NOTES:
e Provides ready access to ground electrode for testing and inspection purposes.
 To prevent displacement by frost, the access well must be longer than the frost line is deep.
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Ground Access Wells

PVC Well with Cover

Part No. Diameter Length Cover Type Approx. Each Wt. (Ibs.) i%;?
358PP 8" 24" Plastic 12
358PS 8" 24" Flat Steel 14
360PP 10" 24" Plastic 15
360PS 10" 24" Flat Steel 19
362PS 12" 24" Flat Steel 22
e Schedule 40 PLT well.
e Steel covers are 306" thick commercial grade steel with a zincllltraseal coating. N

e Plastic covers are manufactured from High Density Polyethylene.

HDPE Well with Cover

Part No. Diameter Length Cover Type Approx. Each Wt. (Ibs.)
GAW910 9" 10-1@" HDPE 4-112

Molded High Density Polyethylene well features a 9" diameter "twist lock"
cover with locking bolt.

Static vertical load rating 1350 PSF.

2 knock outs (mouse holes) allow for routing conductor to the inside.

For use in non-vehicular traffic areas.

PVC Slotted Well with Cover
Part No. Diameter Length Cover Type Approx. Each Wt. (Ibs.)

358P42 8" 42" Flat Steel 19

358PP42 8" 42" Plastic 17 .
360P42 10" 42" Flat Steel 30 % '
360PP42 10" 42" Plastic 26

e Schedule 40 PLT well.

e Steel covers are 306" thick commercial grade steel with a zinc[Ultraseal coating.

e Plastic covers are manufactured from High Density Polyethylene.

e Four 27" slots allow for ground electrode connections to be made before
installation of test well.

APPLICATION NOTES:
e Provides ready access to ground electrode for testing and inspection purposes.
 To prevent displacement by frost, the access well must be longer than the frost line is deep.
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Ground Access Wells

(2]
]
g
28 Access Well with 10" Cast Iron Cover e
§§ Part No. Diameter Length Cover Type Approx. Each Wt. (lbs.) ¢:/w )
Al | 360P36CILSS0 | 10" 36" Cast Iron 61 ——]
g 360P36CILS80TP 10" 36" | Tamper Resistant 61
360P42CILS80 10" 42" Cast Iron 67
360P42CILS80TP 10" 42" | Tamper Resistant 67

e 10" diameter Schedule 80 PLT well.

¢ Available in 36" and 42" lengths.

e Four 27" slots allow for ground electrode connections to be made before
installation of test well.

¢ Cast iron cover fits into cast iron ring for extra support.

¢ For use in traffic areas.

Access Well with 12" Cast Iron Cover

Part No. Diameter Length Cover Type Approx. Each Wt. (Ibs.)

362PS12CILS80 12" 12" Cast Iron 42
362PS24CILS80 12" 24" Cast Iron 61
362PS30CILS80 12" 30" Cast Iron 68

e 12" diameter Schedule 80 PLT well.
e Available in 12", 24" and 30" lengths.
e Cast iron cover fits into cast iron ring for extra support.

e For use in traffic areas. v

APPLICATION NOTES:
e Provides ready access to ground electrode for testing and inspection purposes.
« To prevent displacement by frost, the access well must be longer than the frost line is deep.
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Ground Access Well Covers

Ground access well covers are available in cast iron grated, flat steel, plastic and concrete.

Cast Iron Grated Covers
Approx. Each

Diameter Fits Test Well

Section 1
Grounding Components

Wt. (Ibs.)
10PBG 10-14" | 358T & 360PBG 7
12PBG 12-1@2" | 360T & 362PBG 10
127G 14-34" 362T 18
18PBG 18-38" 368PBG 29
18TG 22" 368T 36

Flat Steel Covers

Part No. Diameter Fits Test Well APProx. Each

Wt. (Ibs.)
8PS 8-5[8" | 358PS & 358P42 3
10PS 10-5[8" | 360PS & 360P42 5 GROUND
10PBS 11-13" 360PBS 6
12PBS 13-1@" 362PBS 7
12PS 12-3@" 362PS 8
18PBS 19-708" 368PBS 16

e Manufactured from 3/16" commercial grade steel with
a zincllltraseal coating.

Plastic Covers

Approx. Each

Part No. Diameter Fits Test Well

Wt. (Ibs.)
6PP 6-53" 356PP 1
8PP 8-5[3" 358PP & 358PP42 1
10pP 10-34" 360PP & 360PP42 2 Inverted Clew of Cover Top Clew of Cover

e Manufactured from High Density Polyethylene.

Concrete Covers

PartNo. Diameter Fits Test Well APProx- Each

Wt. (Ibs.)
8CC 10-708" x 2" 358TC 16
10CC 12-102" x 2" 360TC 24
12CC | 14-3@" x 2-3@" 362TC 29

e Specifically made for Tile Access Wells.
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Section 1.3

Ground Bars & Accessories
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Harger Ground Bar Numbering System
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Listed 467

Simply follow the steps outlined below to specify the style and size of the ground bar you need. The following
example is a ground bar with wall mounting brackets, insulators, and an exothermically welded tail. The ground
bar is tin plated 14" thick, 4" wide and 12" long. It has a hole pattern "0 with a No. 2 AWG solid tinned tail.

TGBIT 14412 [ PT

Tin-Plated / Thickness -‘V ;g-tx Tail

1. Style: GB -
GBA -
GBI -
HDGBI -
GBIT -
GBT -
GBS -
GBB -
BGB -
GBIP -
GBIA -
GBU -

Style (inches)  \Width (nches)  Hole
(inches) Pattern
Plain ground bar.
Ground bar with stainless steel angle adapters.
Ground bar with wall mounting brackets and insulators.
Ground bar with heavy duty wall mounting brackets and insulators.
Ground bar with wall mounting brackets, insulators and a 25Céxothermically welded tail.
Ground bar with tail only.
Ground bar with standoff insulators only.
Ground bar with brackets only.
Bent ground bar.
Ground bar with insulators, wall mounting brackets and plexiglass cover.
Ground bar with insulators and stainless steel angle adapters.
Ground bar with insulators, wall mounting brackets and zinc plated malleable
beam clamps.

2. Size: Thickness, width, length in inches.
3. Hole Pattern: See Pages 51-52 to specify hole pattern.

4. Tail: Specify American Wire Gauge (AWG) size and stranding required. 25' length is standard unless
otherwise requested.

5. T: Prefix designates electro-tin plated ground bar.
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Ground Bar Styles

HDGBI Series

@ Listed 467

Plain Ground Bar Heavy Duty Ground Bar with Heavy Duty
Wall Mounting Brackets and Insulators

Ground Bar with Stainless Steel Angle Adapters Ground Bar with Wall Mounting Brackets, Insulators and
a 25[Exothermically Welded Tail

GBI Series GBT Series

@ Listed 467 @ Listed 467

Ground Bar with Wall Mounting Brackets Ground Bar with a 25Fxothermically Welded Tail
and Insulators
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Ground Bar Styles

GBS Series GBIP Series
7z

sjusuodwo) Huipunoin
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Listed 467

Ground Bar with Standoff Insulators Lhly Ground Bar with Insulators, Wall Mounting Brackets
and Plexiglass Cover

GBIA Series

Listed 467

Ground Bar with Brackets Chly Ground Bar with Insulators and
Stainless Steel Angle Adapters

BGB Series GBU Series

Listed 467
Bent Ground Bar Ground Bar Universal

with Insulators, Brackets and
Zinc Plated Malleable Beam Clamp
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Ground Bar Hole Patterns
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(NOTES: )

¢ All holes are 7/16" unless specified differently. To order threaded holes, specify hole size.
The standard tapped hole size is 1/4-20 unless specified differently. Add suffix T to part number
for tapped hole.

e Slotted hole patterns accommodate "B" and "C" spaced two hole lugs (3/4" and 1" on center).

¢ Above bar patterns represent a 12" ground bar.

o All bars are available with electro-tin plating. Add prefix T to part number.
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Ground Bar Hole Patterns
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(NOTES: )

¢ All holes are 7/16" unless specified differently. To order threaded holes, specify hole size.
The standard tapped hole size is 1/4-20 unless specified differently. Add suffix T to part number
for tapped hole.

e Slotted hole patterns accommodate "B" and "C" spaced two hole lugs (3/4" and 1" on center).

e Above bar patterns represent a 12" ground bar.

¢ All bars are available with electro-tin plating. Add prefix T to part number.

_J
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HAL‘/I ) Section 1.3.4
ZAAT i,

Custom Ground Bar Design Sheet

(4]
8
TE
Width §8
e 32
V=
9 g
=
2
G
D
Thickness
I /
\/// / Length
ThicknessMMITWid th ML ength CI Plastic Cover1 or N
Tamper Resistant Hardware[dJO or N PartOMI Thickness T Width ML ength CIT
PlatingddO or N Type T T ITIT] Letteringd] or N  Size[MTColor CTIMITITIT
Holes(OPunched Tapped Combo Text Shall Read Exactly as Follows[]

Size Punched MMM Size Tapped CITTTTTTTITIT
Exothermically Welded TailCdl0 or N Size I

Stranded Solid Bare Tinned Insulated (Note: Show Cover Layout on a Separate Sheet.)
Length: (Show location of weld on bar.)
Standoff(00 or N Dim. Bar OO
TypeOInsulator MITTTTINylon All-Thread O] Bar Engraving [CEtchingdIJ or N

Text Shall Read Exactly as Follows[]

— Specify Brackets[
Part CTOC ]

Simply fill out your requirements,
submit the sheet to our factory
and we will produce your custom
ground bar in a timely fashion.

Insulators & Brackets

can be found on
pages 73 - 75.
\

Specify Insulators]
Part CTOC ]
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Section 1.3.5 HAAVA/I °
L/ I

GBI Ground Bars

"H" Pattern

Hole No. of Approx. Each

@

3

2

ag Part N Bar Si

o5 B ar size Pattern Holes Wt. (Ibs.)
=

g - GBI1416H | 1@"x1"x6" H 3 2

2 GBI14112H | 1@"x1"x 12" H 9 3

@ GBI14116H | 1@" x 1" x 16" H 13 4

¢ Mounting holes not included in total No. of Holes.
e Accommodates one hole lugs using 3[8" hardware.
e 12" bar pictured. Holes are 7[16" diameter.

"G" Pattern
. [ o] [} No. of Approx. Each
pare £l il Pattern Holes Wt. (Ibs.)
GBI1426G 1@" x 2" x 6" G 6 2
GBI14212G | 14" x 2" x 12" G 18 3
GBI14216G | 1[@" x 2" x 16" G 26 4

¢ Mounting holes not included in total No. of Holes.
e Accommodates "C" spaced two hole lugs (1" on center).
e 12" bar pictured. Holes are 706" diameter.

"P" Pattern
Hole No. of Approx. Each

Part No. Bar Size Pattern Holes Wt. (Ibs.)
GBI1426P | 1@"x2"x6" | P 10 2
GBI14212P | 1@'x2"x12"| P 26 3
GBI14216P | 1@"x2"x 16" | P 34 4

¢ Mounting holes not included in total No. of Holes.
e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center).
e 12" bar pictured. Holes are 76" diameter and slots are 716" x 11[16".

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
 Bars available electro-tin plated. When ordering, add prefix T to part number.
e [ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.3.5
ZAAT i,

GBI Ground Bars

"X" Pattern
Hole No. of Approx. Each

parie ek Pattern Holes Wt. (Ibs.)
GBI142600 | 1@"x 2" x 6" O 6 2
GBI14212[0 | 1[@" x 2" x 12" O 16 3
GBI142160] | 14" x 2" x 16" O 24 4
GBI1422000 | 14" x 2" x 20" O 32 5
GBI14224 | 1[@" x 2" x 24" O 40 6

¢ Mounting holes not included in total No. of Holes.
e Accommodates "A" and "C" spaced two hole lugs (5/8" and 1" on center).
e 12" bar pictured. Holes are 506" and 716" diameter.

"C" Pattern
PartNo.  BarSize ool Mool Ay
GBI1446C | 1@"x4"x 6" C 6 3
GBI14412C | 1@" x 4" x 12" C 15 5
GBI14416C | 1@" x 4" x 16" C 21 7
GBI14420C | 1@" x 4" x 20" C 27 8
GBI14424C | 1[@" x 4" x 24" C 33 9

¢ Mounting holes not included in total No. of Holes.
e Accommodates "B", "C" and "D" spaced two hole lugs (3/4", 1" and

1-3/4" on center). @ Listed 467
e 12" bar pictured. Holes are 716" diameter.

NOTES:
¢ Manufactured from electrolytic tough pitch copper alloy 110.
e Bars available electro-tin plated. When ordering, add prefix T to part number.
e [ther sizes available. Please contact factory for more information.
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Section 1.3.5

PRAEGER

GBI Ground Bars

@

g

2, "J" Pattern

ag Hol N . \ Each

- . ole 0.0 pprox. Eac

E % sl e Pattern Holes Wt. (Ibs.)

©

% GBI144601 1M@" x 4" x 6" O 9 3

ar GBI144120 | 14" x 4" x 12" | 27 5
GBI14416 | 14" x 4" x 16" O 39 7
GBI144200 | 14" x 4" x 20" | 51 8
GBI14424(] | 1[4" x 4" x 24" | 63 9

¢ Mounting holes not included in total No. of Holes.

Listed 467

S

e Accommodates "B", "C" and "D" spaced two hole lugs (3/4", 1" and 1-3/4"
on center).
e 12" bar pictured. Holes are 7016" diameter.

"M" Pattern
PartNo.  BarSize uol Lol Al
GBI1446M | 1@"x4"x 6" M 16 3
GBI14412M | 1[@" x 4" x 12" M 48 5
GBI14416M | 13" x 4" x 16" M 68 7
GBI14420M | 1[@" x 4" x 20" M 88 8
GBI14424M | 13" x 4" x 24" M 112 9

¢ Mounting holes not included in total No. of Holes.
e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center).
e 12" bar pictured. Holes are 76" diameter and slots are 716" x 11[16".

Listed 467

NOTES:
¢ Manufactured from electrolytic tough pitch copper alloy 110.
e Bars available electro-tin plated. When ordering, add prefix T to part number.
e [ther sizes available. Please contact factory for more information.

56 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



PRAEGEL

&

GB

Section 1.3.5

I Ground Bar Kits

2" Kits
. Hole No.of Approx. Each
Pl Ll Pattern Holes  Wt. (lbs.)
GBI14210GKTO| 1@k 2k 1000 G 14 5-112
GBI14212GKTO| 1@k 2k 120 G 18 6
¢ Refer to page 54.
. Hole No. of Approx. Each
sl L Pattern Holes Wt. (Ibs.)
GBI14210PKTO| 1[4k 2k 1000 P 20 5-112
GBI14212PKTO| 1[4k 2k 12 P 26 6

¢ Refer to page 54.

*Kit Includes:

[ Grounding busbar with brackets & insulators
[@OGECLB62CLI b compression lug
[AGECLB22CIT R compression lug
[AOGECLB22CSIR compression lug
(ICGECLB2[M2CCR[@ compression lug

[ICGECLB4M2CC#@ compression lug
[I8CS68S[BIAN6x1[HS hex head cap screw
[I8C1W6SIBIBEL6 SS lock washer
[I8[N616S[BIBE6 SS hex nut
[CHCA@12CL A oz. tube of antioxidant

—

compression lug antioxidant

4" Kits
. Hole No. of Approx. Each Listed 467
FELE o alits Pattern Holes Wt. (Ibs.) @
GBI14412[KTO| 1[4k 40k 120 O 27 8
GBI14420[KTO| 1@k 40k 200 O 51 10 & S
cap screw hex nut  lock washer

o Refer to page 56.

*Kit Includes:

O OGrounding busbar with brackets & insulators
[ACGECLB62CLTH compression lug
[@3GECLB22CII R compression lug
[3OGECLB22CSLCIR compression lug
(ICGECLB2[M2CCR2[@ compression lug

[(ICGECLB4M2CC#@ compression lug
[24[CS68SBEEN6x1HS hex head cap screw
24C01W6S[BBE6 SS lock washer
[24CN616S[BBE6 SS hex nut
[ICHCA@1 AL A oz. tube of antioxidant

0

antioxidant

compression lug

e e @ e
GBI14412[KTO| 1[4k 4k 12[] O 48 8
GBI14420CKTO 1[4k 40k 2000 O 88 11
o Refer to page 56. g @
*Kit Includes: cap screw  hex nut  lock washer

ODGrounding busbar with brackets & insulators
BOGECLB62CI b compression lug
[BOGECLB22CLITR compression lug
[BGECLB22CSLI 2 compression lug
OOGECLB2[@M2CC2[@ compression lug

[ICGECLB4M2CC#@ compression lug
[44[CS68S[BELN6x1HS hex head cap screw
[441W6S[BIB[=6 SS lock washer
[@4CN616S[BBE6 SS hex nut
ICHCA@1 AL A oz. tube of antioxidant

antioxidant

compression lug
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Section 1.3.6

PRAEGER

GBIT Ground Bars

(2]

g

2, "A" Pattern

a8 Hol Conduct N f A Each

ag . ole onductor 0.0 pprox. Eac

E % paie Ealiilpe Pattern Type (AWG) Holes Wt. (Ibs.)

b=

% GBIT14412A2T | 1[@" x 4" x 12" 2T 14 13

E' GBIT14416A2T | 1[@" x 4" x 16" 2T 20 15
GBIT14420A2T | 1[@" x 4" x 20" 2T 26 16
GBIT14424A2T | 1[@" x 4" x 24" 2T 32 17

e Mounting holes not included in total No. of Holes.
e 12" bar pictured. Holes are 716" diameter.

Listed 467

"J" Pattern
PartNo.  BarSize picl  TONNG) Hoies Wt (bey |
GBIT14460T | 1[@"x 4" x 6" O 2T 9 11
GBIT144120T | 1@" x 4" x 12" 2T 27 13
GBIT144160T | 1[@" x 4" x 16" 2T 39 15
GBIT1442002T | 1@" x 4" x 20" 2T 51 16
GBIT144240T | 1[@" x 4" x 24" 2T 63 17

¢ Mounting holes not included in total No. of Holes.
e Accommodates "B", "C" and "D" spaced two hole lugs (3/4", 1" and 1-3/4" on center).
e 12" bar pictured. Holes are 706" diameter.

@ Listed 467

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Comes with a 25[é@xothermically welded tail.
e Bars available electro-tin plated. When ordering, add prefix T to part number.
¢ [Ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.3.7
ZAAT i,

GBIA Ground Bars

"Z" Pattern
Hole No. of Approx. Each

LSl = Pattern Holes Wt. (Ibs.)
GBIA1426[0 | 1[@"x2"x 6" O 6 2
GBIA14212[10 | 1[@" x 2" x 12" O 18 3
GBIA1421600 | 14" x 2" x 16" | 26 4
GBIA1422001 | 14" x 2" x 20" O 34 5

¢ Mounting holes not included in total No. of Holes.
e Accommodates "B" spaced two hole lugs (3/4" on center).
e 12" bar pictured. Holes are 716" diameter.

@ Listed 467

"M" Pattern
partho.  Barsize Ao Moo Ao tach
GBIA14412M | 1@" x 4" x 12" M 48 5
GBIA14416M | 1[@" x 4" x 16" M 70 7
GBIA14420M | 1@" x 4" x 20" M 88 8
GBIA14424M | 1[@" x 4" x 24" M 106 9

¢ Mounting holes not included in total No. of Holes.
e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center).
e 12" bar pictured. Holes are 76" diameter and slots are 706" x 1106".

Listed 467

®

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Bars available electro-tin plated. When ordering, add prefix T to part number.
¢ Ground Bar with insulators and stainless steel angle adapters.
e [ther sizes available. Please contact factory for more information.
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Section 1.3.8 & 1.3.9 HAAVA/I ’
ZAAT e,

GBIP Ground Bars

"J" Pattern
Hole No. of Approx. Each

sjusuodwo) Huipunoin
T UOIIRS

SRRk Pattern Holes Wt. (Ibs.)
GBIP1446IJMGB | 14" x 4" x 6" O 9 5
GBIP14412JMGB | 14" x 4" x 12" O 27 7
GBIP14416JMGB | 14" x 4" x 16" O 39 9
GBIP14420JMGB | 14" x 4" x 20" O 51 11

¢ Mounting holes not included in total No. of Holes.

e Accommodates "B", "C" and "D" spaced two hole lugs (3/4", 1" and 1-3/4"
on center).

e 12" bar pictured. Holes are 706" diameter.

¢ Plexiglass cover with MGB lettering. Other lettering available.

@ Listed 467

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e [ther sizes available. Please contact factory for more information.

Plexiglass Covers

All ground bars are available with lettered plexiglass covers.
Minimum lettering height is 3/8". Lettering available in several different colors.
Standard cover thickness is 1[4". [ther thicknesses available.

Please contact our factory with your special needs.
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HAL‘/I ) Section 1.3.10
ZAAT i,

BGB Ground Bars

Section 1
Grounding Components

No. of Approx. Each

el Ban Size Arrestors Wt. (Ibs.)
BGBI1848.75TEL | 108" x 4" x 8-3[4" 2 2-112
BGBI18413.25TEL | 18" x 4" x 13-14" 4 3-112
BGBI18417.75TEL | 18" x 4" x 17-3[4" 6 4
BGBI18428TEL 13" x 4" x 28" 8 5-112

¢ Manufactured from electrolytic tough pitch copper alloy 110.

e Accommodates "B" spaced two hole lugs (3/4" on center).

o Accepts bulkhead style surge arrestors with N female connectors.

e Can be mounted vertically or horizontally.

o [ther sizes[styles available. Please contact factory for more information.
e Surge arrestors not included.

BGBI1468ISB4FAA2

e 1[4" x 6" x 8" electrolytic tough pitch copper alloy 110.

e Accommodates "C" spaced two hole lugs (1" on center).

e Accepts 4 bulkhead style surge arrestors with N female connectors.

e Can be mounted vertically or horizontally.

e [ther sizes[styles available. Please contact factory for more information.
e Approximate weight is 5 pounds.
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Section 1.3.11 HAAVA/I °
L/ I

TIA-607 Style Telecommunications
Main Grounding Busbars

sjusuodwo) Huipunoin
T UOIIRS

GBIP14420TMGB

Plexiglass No. of 5/16" No. of 7/16" Approx. Each

bl LA NELETE] Cover Hole Sets Hole Sets Wt. (Ibs.)
GBI14412TMGB 1@" x 4" x 12" Copper No 12 6 6-112
GBIP14412TMGB* | 14" x 4" x 12" Copper [és 12 6 7
TGBI14412TMGB | 1[@" x 4" x 12" | Electro Tin Plated No 12 6 6-112
TGBIP14412TMGB* | 14" x 4" x 12" | Electro Tin Plated [és 12 6 7
GBI14420TMGB 1[@" x 4" x 20" Copper No 24 6 9
GBIP14420TMGB* | 1[@" x 4" x 20" Copper [és 24 6 9-112
TGBI14420TMGB | 14" x 4" x 20" | Electro Tin Plated No 24 6 9
TGBIP14420TMGB* | 14" x 4" x 20" | Electro Tin Plated [és 24 6 9-12
GBI14424TMGB 14" x 4" x 24" Copper No 28 10 10-112
GBIP14424TMGB* | 14" x 4" x 24" Copper [és 28 10 11
TGBI14424TMGB | 1[@" x 4" x 24" | Electro Tin Plated No 28 10 10-112
TGBIP14424TMGB* | 1[4" x 4" x 24" | Electro Tin Plated [és 28 10 11

*TMGB is standard lettering in black with a minimum lettering height of 3/8". Other sizes available.
Please contact factory for more information. See page 60 for plexiglass covers.

e 1[4" thick x 4" wide electrolytic tough pitch copper alloy 110.

¢ Includes 1-1[2" insulators and 1" offset stainless steel mounting brackets.

¢ Includes one 1/2 oz. tube of antioxidant (#HCAJC1/2).

506" hole sets 508" on centers. Accommodates "A" spaced two hole compression lugs.
706" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.
ther sizes available. Please contact factory for more information.

Meets "BICSI" and EIA/TIA 607 standards.
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HAL‘/I ) Section 1.3.11
ZAAT i,

TIA-607 Style Telecommunications
Main Grounding Busbar Kits

@ Listed 467

Section 1
Grounding Components

[]
N/ &
hex nut lock washer

cap screw  compression lug

GBI14420TLIGB

TMGB Busbar Kits
No. of 5/16" No.of 7/16" Approx. Each

LA IEE NEETE] Hole Sets Hole Sets Wt. (Ibs.)

GBI14412TCIGBKT | 1[@" x 4" x 12" Copper 12 6 8
TGBI14412TIGBKT | 1[@" x 4" x 12" | Electro Tin Plated 12 6 8

GBI14420TCIGBKT | 14" x 4" x 20" Copper 24 6 11
TGBI14420TCIGBKT | 1[@" x 4" x 20" | Electro Tin Plated 24 6 11

GBI14424TLIGBKT | 104" x 4" x 24" Copper 28 10 12
TGBI14424TLIGBKT | 1[@" x 4" x 24" | Electro Tin Plated 28 10 12
Kit Includes:

[ Ground bar with brackets and insulators
[BGECLB62ATH compression lug
CGECLB22CLCIR compression lug
GECLB1[M2CCL compression lug
CGECLB2[M2C2 M compression lug
(ICGECLB3[M2CLCBM compression lug
ICGECLB4M2CCH M compression lug
[M2[CS46SC1[4"-20 x 3[4" SS hex head cap screw
@200.wW4S[[@"-20 SS lock washer
[(I2[N420S[1[3"-20 SS hex nut
[BCS68S[BIA"-16 x 1" SS hex head cap screw
[BC1W6S[BI8"-16 SS lock washer
[BCN616S[B[8"-16 SS hex nut
¢ [ther sizes available. Please contact factory for more information.
e Includes one 1[2 oz. tube of antioxidant [THCAT1[A[]
e [kets "BICSI" and EIALTIA 607 standards.
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Section 1.3.11 HAAVA/I °
L/ I

TIA-607 Style Telecommunications
Grounding Busbars

sjusuodwo) Huipunoin
T UOIIRS

GBIP14212TGB

Plexiglass No. of 5/16" No. of 7/16" Approx. Each

E TS B Cover  HoleSets  HoleSets  Wt. (Ibs.)

GBI1426TGB 14" x 2" x 6" Copper No 2 2 1-112
GBIP1426TGBI | 1[@" x 2" x 6" Copper Cés 2 2 2

TGBI1426TGB 1[@" x 2" x 6" | Electro Tin Plated No 2 2 1-112
TGBIP1426TGB] | 1[@" x 2" x 6" | Electro Tin Plated [&s 2 2 2
GBI14210TGB 1@" x 2" x 10" Copper No 4 3 3

GBIP14210TGB[I | 14" x 2" x 10" Copper [&s 4 3 3-112
TGBI14210TGB | 1[@" x 2" x 10" | Electro Tin Plated No 4 3 3

TGBIP14210TGBO| 1[@" x 2" x 10" | Electro Tin Plated [és 4 3 3-112
GBI14212TGB 1@" x 2" x 12" Copper No 6 3 4

GBIP14212TGBI | 14" x 2" x 12" Copper [és 6 3 4-112
TGBI14212TGB | 14" x 2" x 12" | Electro Tin Plated No 6 3 4

TGBIP14212TGB| 1[@" x 2" x 12" | Electro Tin Plated [és 6 3 4-112

[TGB is standard lettering in black with a minimum lettering height of 3[8". [ther sizes available.
Please contact factory for more information. See page 60 for plexiglass cover.

e 1[4" thick x 4" wide electrolytic tough pitch copper alloy 110.

e Includes 1-1[2" insulators and 1" offset stainless steel mounting brackets.

¢ Includes one 1/2 oz. tube of antioxidant (#HCAJC1/2).

e 516" hole sets 5[8" on centers. Accommodates "A" spaced two hole compression lugs.
e 706" hole sets 1" on centers. Accommodates "C" spaced two hole compression lugs.

e [ther sizes available. Please contact factory for more information.

e Meets "BICSI" and EIA/TIA 607 standards.
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HAL‘/I ) Section 1.3.11
ZAAT i,

TIA-607 Style Telecommunications

- - 4
Grounding Busbar Kits
[=]
- O
£

c
o glg

\)

@ Listed 467 N/ @ 3
hex nut lock washer ]

i ey

cap screw compression lug

GBI14212TGB

TGB Busbar Kits
No.of 5/16" No. of 7/16" Approx. Each

Bar Size Material

Hole Sets Hole Sets Wt. (Ibs.)

GBI1426TGBKT 14" x 2" x 6" Copper 2 2 3
TGBI1426TGBKT 14" x 2" x 6" Electro Tin Plated 2 2 3
GBI14210TGBKT | 1[@" x 2" x 10" Copper 4 3 4-12
TGBI14210TGBKT | 1[@"x 2" x 10" | Electro Tin Plated 4 3 4-12
GBI14212TGBKT | 1[@"x 2" x 12" Copper 6 3 5
TGBI14212TGBKT | 1[@"x 2" x 12" | Electro Tin Plated 6 3 5

Kit Includes:

@ Ground bar with brackets and insulators
[BGECLB62ALTH compression lug
GECLB22CT R compression lug
(IGECLB1M2C[1 [@ compression lug
MICGECLB2[M2CR M compression lug
(GECLB3[M2CLCBM compression lug
(M2[S46S1[4"-20 x 3[4" SS hex head cap screw
M2C0.W4S[1[4"-20 SS lock washer
[(12[CN420S[11[4"-20 SS hex nut
[BCS68S[BA"-16 x 1" SS hex head cap screw
[BC1W6S[BI8"-16 SS lock washer
[BCN616S[BE"-16 SS hex nut
e [ther sizes available. Please contact factory for more information.
¢ Includes one 1[2 oz. tube of antioxidant [THCALT12A[]
o [kets "BICSI" and EIALTIA 607 standards.
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T UOIIRS

Section 1.3.12 HAAVA/I °
L/ I

Telecommunications Equipment Rack
Grounding Busbars & Kits

Telecommunications Equipment Rack Grounding Busbars are available as bar only or in kit form. All bars are

M manufactured from 1/4" electrolytic tough pitch copper alloy 110. Designed to fit 19", 23" and 35" equipment racks.

RGBH14119.25 Pictured (O ustea 467
‘ . |
4 6
17 Ll
® ® o\ e ¢ o o © o o % [C]
9/32 x 112 \— #6-32 \— @9/32"
Bar Splice Plate =
Horizontal Bars Only
Part No. Bar Size Approx. Each Wt. (Ibs.)
RGBH14119.25 | 1[4" x 1" x 19-1[4" 2
RGBH14123.25 | 14" x 1" x 23-14" 3
RGBH14135.25 | 1[4" x 1" x 35-1[4" 4

e Above bars include 3" bar splice plate.

RGBH141.523.25A Pictured (O ustea 467
23}

— %"l‘
"..,é@@@@@@@@@@@@@@@@@@@@@@
K —@@@@@@@@@@Q\@@@@@@@@@@@@@

&”
1/4 x 1/2
Horizontal Bars Only
Part No. Bar Size Approx. Each Wt. (Ibs.)
RGBH141.519.25A | 1@" x 1-1[2" x 19-1@" 3
RGBH141.523.25A | 1@" x 1-12" x 23-1@" 4
RGBH141.535.25A | 1@" x 1-1[2" x 35-1@" 5

e Accommodates "A" spaced two hole lugs.
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HAL‘/I ) Section 1.3.12
ZAAT i,

Telecommunications Equipment Rack
Grounding Busbars & Kits

Telecommunications Equipment Rack Grounding Busbars are available as bar only or in kit form. All bars are
manufactured from 1/4" electrolytic tough pitch copper alloy 110. Designed to fit 19", 23" and 35" equipment racks.

Section 1
Grounding Components

RGBHKIT14119.25 Pictured (UL ustea 467
1o
3 11,
1 il
® ® o\ @ o o o o o o (% ®

\— 9/32 x 1/2 \— #6-32 \— @9/32"
]

@)
Bar Splice Plate \

Copper Machine Screws g %
N Sas 7

o SMS0126SHWZ
k& Ring Terminal

1106WINS

Copper Flat Washer

Horizontal Kits

Part No. Bar Size Approx. Each Wt. (Ibs.)
RGBHKIT14119.25 | 1[@"x 1"x 19-1@" 1-34
RGBHKIT14123.25 | 1[@"x 1"x 23-14" 4
RGBHKIT14135.25| 1[@"x 1" x 35-14" 5

Kit Includes:

(1) 1/4" electrolytic tough pitch copper alloy 110 ground bar

(1) 3" bar splice plate with 2 slotted holes

(2) 11/16WINS: white delrin insulator

(2) SMS0126SHWZ: 12-24 x 5/8" hex washer head thread forming screw
(2) #12-24 x 3/4" copper flashed brass screw

(2) #12 copper flat washer

(8) #6-32 x 1/4" copper flashed brass screw

(8) #6 ring terminal
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Section 1.3.12 I{..,AWH

Telecommunications Equipment Rack

m - -
g Grounding Busbars & Kits )
2, 2 3
a8 _ ,,
05 Vertical Bars 0 i
5 : - 0|
H m Part No. Bar Size Approx. Each Wt. (Ibs.) Listed 467 || ‘
] RGB[145836A | 14" x 5[8" x 36" 2
@ RGB[145872A | 1[@" x 58" x 72" 4 . :
¢ Manufactured from electrolytic tough pitch copper alloy 110.
¢ Accommodates one hole lug or two hole "A" spaced lugs A
(5/8" on center). | ’
¢ Elongated mounting holes. - i
e 36" bar has 2 PEM studs 1" on center at one end for ground . .
conductor connection. 4
e 72" bar has 4 PEM studs (two at each end) 1" on center for
ground conductor connections. 0 ‘
[
b |
36"
@
%
72"
Vertical Kits
Part No. Bar Size Approx. Each Wt. (Ibs.) Listed 467
RGBLKIT145836A 14" x 508" x 36" 3-112 €3
®
RGBLKIT145872A 1[@" x 58" x 72" 7
e Manufactured from electrolytic tough pitch copper alloy 110. °
e Accommodates one or two hole "A" spaced compression lugs °
(5/8" on center). sts &
¢ Elongated mounting holes. Lw4s N5185 1

e 36" bar has 2 PEM studs 1" on center at one end for ground
conductor connection.
e 72" bar has 4 PEM studs (two at each end) 1" on center for

ground conductor connections. \ Q

GECLB22C 1106WINS

/

Kit Includes:
(1) Vertical Equipment Rack Grounding Busbar

(8) CS44S: 1/4"-20 x 1/2" stainless steel hex head cap screw
(3) 11/16WINS: white delrin insulator

(4) LW5S: 5/16" stainless steel lock washer

(8) LWA4S: 1/4" stainless steel lock washer

(3) SMS0126SHWZ: #12-24 x 5/8" hex washer head thread forming screw
(4) N518S: 5/16"-18 stainless steel hex nut 5445 SMS01265HWZ b
(1) GECLB22C: two hole long barrel compression lug

=)
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HAL‘/I ) Section 1.3.13
ZAAT i,

Telco Ground Bars

GBIS1416CGB GBIS1428EE

Section 1
Grounding Components

e 14" x 1" x 6" electrolytic tough pitch copper alloy e 1[4" x 2" x 8" electrolytic tough pitch copper alloy
110 bar. 110 bar.

¢ (3) 10-32 tapped holes designed to fit one hole lugs. ¢ (6) .438 punched holes designed to fit two hole lugs

e (2) .281 punched holes designed to fit one hole lugs. with 1" on center spacing.

e (1) 1/4-20 tapped hole designed to fit one hole lugs. ¢ (4) .313 punched holes designed to fit one hole lugs.

¢ Pre-assembled with two L 1[A6WINS insulators and ¢ Pre-assembled with two [I7[BWINS and pan head
SCrews. torx screws.

¢ Approximate weight is 1[2 pound. e Approximate weight is 1-1[4 pounds.

GB14.757.5GBE TGB1825.5CCS

Listed 467

« 1[@" x 3[@" x 7-112" electrolytic tough pitch copper alloy * 1Bk 20k 5-1[Cklectrolytic tough copper alloy

110 bar. 110 bar.
« (8) 6-32 tapped holes designed to fit one hole lugs. * (6) 11-32 holes used with 5/16" hardware.
e (2) .281 x 1/2" slots, 6-3/8" on-center for mounting. * (5) 10-32 clinch nuts.
« Approximate weight is 112 pound. * Approximate weight is 12 pound.
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Section 1.3.13 HAAVA/I °
L/ I

Telco Ground Bars

GB38414.25TI

sjusuodwo) Huipunoin
T UOIIRS

e 3[8" x 4" x 14-1[4" electrolytic tough pitch copper alloy 110 bar.

e 8 sets of 1[A" diameter holes 1-3[4" on center[CWwhich accommodates
"D" spaced two hole compression lugs.

e Comes with sandwich plate for attaching copper braid or flat strap.

e Includes silicon bronze bolts and copper spacers.

¢ Designed to be used in conlunction with exothermic ground plate
XGP3.25/3.254/0 (not included). See page 316 for ground plates.

e Approximate weight is 7-1[2 pounds.

BATTERYCONNKIT

e (2) 1/4" x 4" x 20" electrolytic tough pitch copper alloy 110 bars.

e Each bar has (27) 7/16" punched holes designed to accommodate "B" and "C"
spaced two hole lugs (3/4" and 1" on center).

e Each bar comes with a 1[4" thick plexiglass cover with 1" high red lettering.

¢ Approximate weight for complete kit is 18 pounds.
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HAL‘/I ) Section 1.3.14
ZAAT i,

FAA Style Ground Bars

GBIP14612MGPFAA3 GBIP14612CESPGFAA
Main Ground Plate Caution Electronic Single Point Ground
12" high black lettering and green & clear 12" high black lettering and green & yellow striping
striping are applied to plexiglass cover. are applied to plexiglass cover.

Section 1
Grounding Components

S
GBIP14612EMGSFAA GBIP14612TGPFAA
Electronic Multipoint Ground System Transient Ground Plate
12" high black lettering and green & orange striping are 12" high black lettering and green & red striping

applied to plexiglass cover. are applied to plexiglass cover.

e 1[4" x 6" x 12" electrolytic tough pitch copper alloy 110 bar.

e Includes insulators, mounting brackets and plexiglass covers
(ships partially assembled).

¢ 18 sets of 3[8-16 tapped holes 1" on center.

e Approximate weight is 8 pounds.
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Section 1.3.14 HAAVA/I °
L/ I

FAA Style Ground Bars

GRDASSHDPERS

G

Plexiglass cover

sjusuodwo) Huipunoin
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Listed 467

HDPE mounting plate

e 1[4" x 2" x 6" electrolytic tough pitch copper alloy 110 bar.

¢ (10) 8-32 tapped holes, (4) 10-32 tapped holes and (2) 1/4-20 tapped holes.
e 1[@" thick plexiglass cover.

e 1[2" x 2.5" x 8" HDPE mounting plate.

e Approximate weight is 5 pounds.

FAA Style Plexiglass Covers

All ground bars are available with lettered plexiglass covers.
Minimum lettering height is 3/8". Lettering available in several different colors.
Standard cover thickness is 1[4". [ther thicknesses available.

Please contact our factory with your special needs.
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HAL‘/I ) Section 1.3.15
ZAAT i,

Standoff Insulators - White

Manufactured from Delrin material. fg

o

[=]

11006WINS ZBWINS g
o8

\3@" Ground Bar Mounting Hole 0.3

c

=]

/ &

Surface Mounting Hole

Box Approx. Box

PartNo. o4, Wt (Ibs.)
1106WINS | 50 1-13
7BWINS | 20 1-1@

e For use with 1" wide or less ground bars.
¢ Surface mounting hole 14" in diameter.
¢ Ground bar mounting hole 1/8" in diameter (self-tapping).

Thread Forming Screw

v

© & © & & & & ° & o o

Box Approx. Box

Qty.  Wt. (Ibs.)
SMS0126SHWZ-50 | 50 1

e [112-24 x 5[8" zinc plated thread forming hex
washer head screw with external washer.

¢ Used with white standoff insulators
(11/16WINS & 7/8WINS).

e Removes paint on a 12-24 threaded rack hole.
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Section 1.3.15 & 1.3.16 HAAVA/I °
L/ I

Standoff Insulators - Red

sjusuodwo) Huipunoin
T uondas

8" Shape  ThreadSize  GLil" sirangin(bs) Qby.  WE(bsy.

1100A1 1" 1" Hex 14-20x 1@ AL 600 1200 25 1-102
4150S2 2" 1-12" Ctt 14 - 20 x 1A STL 1500 3000 - 4500 20 4-12
R4150S3 | 1-3@" | 1-1[2" | Round | 5006 - 18 x 1[A STL | 1500 2500 - 2700 20 5-112
R4150A4 | 1-3@" | 1-7[8" | Round | 3[@-16x 3@ AL 2000 2500 - 2700 20 5-112
R4200S5 | 1-3[@" 2" Round | 3[8- 16 x 58 STL 2500 2500 - 2700 20 6-314
4200S6 2" 2" Ctt 102 - 13 x 58 STL 2500 3000 - 4500 20 8

5250A5 | 2-12" | 2-12" Ctt 38 -16x 58 AL 3200 5000 - 5700 10 4-12
5263A8 | 2-12" | 2-58" Ctt 58-11x3MEAL 3400 5000 - 5700 10 4-314

Cther sizes available. Contact our factory for special requests.

Mounting Brackets

Wall Mount % I

Part No. I::glue n;'l:g "H" Material H[;e:t\;y QB:;( As\'l)t':o()l(l.::())x
WBKT1 706" 1" SS No 10 3
WBKT1HD 53" 1" | [P Steel Cés 10 8
WBKT1HDS 503" 1" SS Cés 10 8 633" D | g
WBKT2 706" 2" SS No 10 4
WBKT3 706" 3" SS No 10 4
WBKT4 706" 4" SS No 10 5 )
e Manufactured from 304 series stainless steel or zinc plated steel.
e Special brackets available upon request.
WBKT1

NOTES:
e See Section 1.12 on page 141 for hardware.
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HAL‘/I ‘ Section 1.3.16 & 1.3.17
ZAAT i,

Mounting Brackets

Wall Mount Kit

Mounting Heavy Box Approx. Box

Part No.

Hole Size L L Duty Qty. Wt (Ibs.)

WBKT1KIT 706" 1" SS No 5 5

e Manufactured from 304 series stainless steel or zinc plated steel.
e Special brackets available upon request.

Kit Includes:
(2) WBKT1: stainless steel ground bar bracket
(2) R4150A4: round insulator
(2) CS66S: 3/8"-16 x 3/4" stainless steel hex head cap screw
(2) W6S: 3/8" stainless steel flat washer
(2) LW6S: 3/8" stainless steel split lock washer WBKT1KIT

Universal Busbar Mounting Kit

Part No. Approx. Each Box Approx. Box

Wt.(Ibs.) Qty. Wt (Ibs.)
GBUKIT 2-13@ 10 22-102

¢ Provides material for either a Shelter or a Tower mount.

Kit Includes:
(2) WBKT1: stainless steel ground bar bracket (Shelter)
(2) MBC3816: Malleable iron angle adapters (Tower)
¢ Will accommodate up to 78" thick material.
(2) R4150A4: round insulator
(4) 280: 1/4" x 1" drive pin
(2) CS65S: 3/8"-16 x 5/8" stainless steel hex head cap screw
(2) CS66S: 3/8"-16 x 3/4" staniless steel hex head cap screw
(4) W6S: 3/8" stainless steel flat washer
(4) LW6S: 3/8" stainless steel split lock washer
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Section 1.3.18 - 1.3.20 HAAVA/I °
L/ I

Stainless Steel Angle Adapters

Box Approx. Box

PartNo. 4. Wt (Ibs.)
SSAA 10 5
SSAAKIT 5 8

e Manufactured from 304 series stainless steel.

e SSAAKIT includes two assembilies (pictured). 3/8"
stainless steel hardware fastens kit to ground bar.

e SSAAKIT also includes R4150A4 insulators.

o Will accommodate up to 1" thick material.

sjusuodwo) Huipunoin
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"Do Not Disconnect" Tag

Part No. Material Box Qty. Approx. Each Wt. (Ibs.)
GRNTAGDND Brass EA 14

¢ Used in Data Center and In-Building Telecommunications Grounding Systems
to mark both ends of groundingBonding conductors.

o 2" diameter brass tag with 1/2" high black filled lettering.

¢ Made from corrosion resistant brass.

¢ Has a round hole for mounting, screwing or wire tying into position.

Network Building Ground Tag

Part No. Material Box Qty. Approx. Box Wt. (Ibs.)

WARNING
GRNTAG607PK10 Plastic 10 12 N IF THIS CLAMP OR
— Pap— B REMOVED PLEASE
¢ Dimensions are 2.125" x 3.75". CALL THE BUILDING
o [éllow tag with green text. TELECOMMUNICATIONS
= MANAGER

e Tag is UCResistant.
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HAL‘/I ) Section 1.3.21
ZAAT i,

Intersystem Bonding Connection

Section 1
Grounding Components

Bottom [lew

Part No. Box Qty. Approx. Each Wt. (Ibs.)
IBTD EA 34

¢ Intersystem Bonding Termination Device

¢ Accepts one 6-1 AWG grounding electrode conductor, four
14-4 AWG bonding conductors and one Class I copper
lightning conductor.

e Plastic case, brass terminal with stainless steel hardware.

e Mounting hardware included.

e Slide in, snap fit lid design for easy installation and inspection.

(. - )
TECHNICAL NOTES: (Summarized)
An external accessible intersystem bonding termination for connecting intersystem bonding

and grounding conductors at the service equipment and at the disconnecting means for
any additional buildings or structures.[

L CINEC 2011 Article 250.94 Bonding For Cther Systems
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Ground Bus Systems
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Section 1.4.1 & 1.4.2 HAAVA/I °
L/ I

Introduction

Custom Ground Bus Systems

Harger Ground Bus Systems offer flexibility, ease of design and superior installation characteristics.
A variety of elbows, insulators, splice plates and bars ensure that custom design specifications are
met. HargerSltechnical support staff stands ready to assist you with your design criteria.

Some examples of Ground Bus System applications areC&lean rooms for chemical storage,
ammunitions, paints & inks, testing laboratories and pharmaceuticals.

@ Listed 467

sjusuodwo) Huipunoin
T UOIIRS

Ground Bus Numbering System

Simply follow the example outlined below to specify the type and size of the ground bus you need.
The following example is a copper ground bus that is 114" thick, 2" wide and 1200bng utilizing hole pattern "K".

S O O O e 9O

CB 14 2 144 K Oy usted 467

TN N

Material Thickness  Width Length Hole
(CB = copper bar (in.) (in.) (in.) Pattern
AB = aluminum bar)
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PRAEGER

Part No.

CB141144K
CB141144S
CB141144N

Section 1.4.3 & 1.4.4

Copper Ground Busbars

1@"

Thickness

Width

Length

144"

Approx Each

Hole Pattern Wt. (Ibs.)

12

CB141.5144K
CB141.5144S
CB141.5144N

1@"

1-10"

144"

18

CB142144K
CB142144S
CB142144N

1 Ell

zll

144"

24

ZnXR 20X 20X

e [ther sizes available. Please contact factory for more information.

-

CENTERLINE OF BAR
1w ——é 12—~ -1
L

==

TN A\ °
[

—~lr @7116" ~lr
@3/8" x 5/8" SLOT
These hole patterns are offered as standard part "K"
numbers. However, Harger stands ready to custom T T
design any hole pattern you require. | \
= 2 9
AN r
*j 1" L 23/8" X 5/8" SLOT *j 1" L
IIS"
1
* | "~

npn
INCHES

DIMEN.

INCHES

Ground Bus Sizes

DIMEN.

DIMEN. DIMEN.
'\ ngn
INCHES INCHES
18 3@
108 102
108 503
108 34
18 708

138

138 1-113
138 1-112
138 1-313
138

13 2-12
13 3
13 4
13 6
13 12
13 508
13 34

1-14
1-12
1-34

2
2-12
3
3-12
4
5
6
8

102
508
3@

1
1-14

DIMEN. DIMEN. DIMEN. DIMEN.
npn ngn I\ ngr
INCHES INCHES INCHES INCHES
38 1-12 102 4
308 2 12 5
3B 2-1012 12 6
3@ 3 12 8
3@ 3-12 3@ 1
3@ 4 3@ 1-14
3@ 5 3@ 1-112
3@ 6 3@ 2
102 3@ 3@ 2-12
102 1 3@ 3
102 1-13 3@ 3-12
102 1-12 3@ 4
102 1-33 3@ 5
102 2 3@ 6
102 2-12 3@ 7-33
102 3 313 8

12 3-1012

Maximum length per bar is 12'-0". Bus is available in both copper and aluminum.
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Section 1.4.5 HAAVA/I :
L/ I

Elbows & Splicers with Kits

@
g 90° Elbows
a Approx. Each
=0 Part No. Kit* Thickness Width ¥
= a Wt. (Ibs.)
9 g CU141EL90 No 1@" 1" 1
g R CU141ELSOKIT | [@s 1@ 1" 3@
E CU141.5EL90 No 13" 1-102" 3@
@ CU141.5EL9OKIT | [@s 1@ 1-10" 1
CU142EL90 No 13" 2" 1
CU142EL9OKIT | [@s 13" 2" 1-13
90° Elbows
Kit* Thickness Dims. A'w:oz(l'bia; h
CU1435EL90FL No 1@ 3"x 5" 1
CU1435EL9OFLKIT | [@s 13" 3"x 5" 1-13@ © o
e Used for 1[@" x 2" bar stock.
<73'4J
45° Elbows
_— : : Approx. Each Listed 467
Kit* Thickness Width Wt. (Ibs.)
. (Ibs. o
CU141EL45 No 1@ 1" 10 /3”/
CU141EL45KIT | [@s 1@ 1" 3@ f
CU141.5EL45 | No 1@ | 1o 3@ 0| ©° v
CU141.5EL45KIT | [@s 1@ 1-1" 1 o 7 -
CU142EL45 No 1@" 2" 1 457
CU142EL45KIT | [@s 1@ 2" 1-1@3

Splice Plates

Approx. Each

Part No. Kit* Thickness Width Wt. (Ibs.) @ Listed 467
CU141SPL No 13" 1" 1 | . |
CUL41SPLKIT | [Bs 13" 1" 3@ \ \
CU141.55PL No 13" 1102 33 T
CUL41.5SPLKIT | [Bs | 1@" 112" 1 e e e W
CU1425PL No 13" 2" 1 -
CUL42SPLKIT | [@s 13" 2" 1-1@

*Kit Includes:

[dCElbow or Splice Plate g
[ACCS68SBIAN6x1HS hex head cap screw .
[BCW6SBIBENS SS flat washer
[@AOW6S[BIBI6 SS lock washer
[ACN616S[BIBL6 SS hex nut

® o

washer cap screw hex nut  lock washer

NOTES:
e Slotted hole size is 318" x 5[8" spaced 1" on center.
e [Ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.4.6
ZAAT i,

"Sandwich" Style Elbow & Splicers

No Drilling Required

90° Sandwich Splice

Fits Bar Interior or Approx. Each

Thickness “viigth  Exterior Bend  Wt. (Ibs.)
SSCUEL90141INT 1@" 1" Interior 4
SSCUEL90141ECT 1@" 1" Exterior 4
SSCUEL90141.5INT |  1@" 1-102" Interior 5
SSCUEL90141.5ECT |  1@" 1-102" Exterior 5
SSCUEL90142INT 1@" 2" Interior 6
SSCUEL90142ELCT 1@" 2" Exterior 6

Sandwich Splice

@ Listed 467

Part No. Thickness Fits Bar Width Approx. Each Wt. (Ibs.)
SSCUPL141 14" 1" 102
SSCUPL141.5 14" 1-12" 1
SSCUPL142 14" 2" 1

[ther sizes available. Please contact factory for more information.
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Section 1.4.6 & 1.4.7 HAAVA/I °
L/ I

"Sandwich" Style Elbows & Splicers

No Drilling Required

Splice Plates

sjusuodwo) Huipunoin
T UOIIRS

@ Listed 467

Part No. Thickness Fits Bar Width Approx. Each Wt. (Ibs.)
SSCUPLH[41 14" 1" 12
SSCUPLH[41.5 1@" 1-12" 1
SSCUPLH[142 14" 2" 1-112

ther sizes available. Please contact factory for more information.

Insulators & Mounting Brackets

Stand-off insulators, mounting brackets and hardware
are all provided by Harger. Insulators and mounting
brackets are found on pages 74 & 75.

The hardware is in Section 1.12, page 141.

To provide proper support, bars should be mounted W)

every 2 to 4 feet.
@/ WBKT1KIT
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HAL‘/I ) Section 1.4.8
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Static Ground Kits
Static Ground Reel 20' with Clamp

Part No. Approx. Each Wt. (Ibs.)
SGR20 15

e Static ground reel with 20[detractable 332"
diameter galvanized steel bonding conductor.

¢ Includes die cast aluminum plier-type clamp with
two stainless steel points.

e Approximate 1" maximum [@w opening.

Barrel Grounding Assembly

Part No. Approx. Each Wt. (Ibs.)
ABBLITBG 30

e Static ground assembly bonds up to 16 barrels or pails.
e Comes with 4 [Cuad Leads[]

- 3 leads with 10[Cdoils.

- 1 lead with 5C¢oil.
e Bars manufactured from 304 stainless steel.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 85

Section 1
Grounding Components



Section 1.4.8 HAAVA/I :
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Static Ground Kits

Harger manufactures a variety of static ground kits.
Please contact factory for more information.

sjusuodwo) Huipunoin
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Pail Ground Strap
Part No. Approx. Each Wt. (Ibs.)
GJ2/0WC120BEMA 7

e 1000bng, temporary static bond strap
manufactured from 2/0 superflexible,
insulated conductor.

e Comes with a 200 Amp copper ground
clamp with 1-5[8" maximum [@w opening
and a compression lug for 3[8" hardware.

Barrel Bond Strap
Part No. Approx. Each Wt. (Ibs.)
G[4[MOWC36CE 5-14

e 36" long, temporary static bond strap
manufactured from 4/0 superflexible,
insulated conductor.

e Comes with two 200 Amp copper ground
clamps with 1-5[8" maximum @w opening.

Brass Ground Stud

Approx. Each Box Approx. Box
Wt. (Ibs.) (0] 372 Wt. (Ibs.)
GRDSTD1.25 14 25 6-114

e Can be attached to ground bar or to steel frame of tank
cars or trucks.

e 1-1[4" long 3[8-16 threaded stud with nut and lock washer.
¢ Used for static grounding.

Part No.
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Section 1.5

Ground Boxes

Index
Description Page
1.5.1 NEMA Type 1 Steel ENCIOSUrES ......uiiiiiiiiiiiiiiien e 88
1.5.2 NEMA Type 4 Fiberglass ENCIOSUIES .......cccuuvieruiiiiiiinennieenseerneeenes e 88
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Section 1.5.1 & 1.5.2 HAAVA/I °
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NEMA Type 1 Steel Enclosures

(0]
g
ag Part No Bar Number Approx. Each
é’g‘ : D Width of Holes Wt. (Ibs.)
3" GBBs6 | 8" 8 | 6" 2 3 7
% GB[10106 10" 10" 6" 2" 6 10 .
’ GB[12126 12" 12" 6" 2" 8 19
GBC18186 | 18"| 18" | 6" | 4" 13 20
GB[24246 24" 24" 6" 4" 19 34

o NEMA Type 1 gray steel boxes with screw cover.

e Standard bar has "H" hole pattern (see page 51).

¢ "H" hole pattern is a single row of 716" holes spaced every 1 inch.

e Two 3[8" x 1-7[8" insulators.

o [ther sizes and types available. Please contact factory for more information.

NEMA Type 4 Fiberglass Enclosures

Size Number Approx. Each

CAUTION

MULTIPOINT GROUND
SYSTEM

W D ofHoles Wt (lbs.)

ES240 | 12" | 10" | 6" 8 22

e 3[8" x 4" x 6" copper ground bar with 3 sets of 14"
holes spaced 1" on center.

e 3[4" x 9-12" x 11-1[2A" white plywood backing panel.

e Four 3[8" x 1-1[2" insulators.

¢ Front cover stenciled with 1" high black letters and
33" high black letters.

e Striping is 1[2" high green and orange.

e [ther sizes and types available. Please contact factory
for more information.
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Section 1.6

Section 1
Grounding Components

UL Listed
Supplementary Bonding Grids

(also known as Signal Reference Grids)

&
Prefabricated Copper Ground Mesh
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Section 1.6.1 HAAVA/I :
L/ I

Supplementary Bonding Grids

Today[Slelectronic environments require specialized grounding applications. Understanding
higher frequency grounds, equipotential ground planes and supplementary bonding subsystems
are imperative to protecting sophisticated equipment systems. Harger offers the knowledge and
products required to protect these delicate systems. Signal Reference Grids (SRG) are also known

as Supplementary Bonding Grids.
Note: The SRG acronym will not change. @ Listed 467

sjusuodwo) Huipunoin
T UOIIRS

( )
DEFINITIONS*:

¢ Equipotential Plane: A grid, sheet, mass, or masses of conducting material which, when bonded
together, offers a negligible impedance to current flow. (Serves as signal reference subsystem for
new facilities.)

» Higher Frequency Ground: The interconnected metallic network intended to serve as a common
reference for currents and voltages at frequencies above 30 kHz and in some cases above 300 kHz.
Pulse and digital signals with rise and fall times of less than 1 microsecond are classified as higher
frequency signals.

» Signal Reference Subsystem: A conductive sheet or cable network[thesh providing an
equipotential reference for C-E equipments to minimize interference and noise.

*Military Handbook 419A )
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HAL‘/I ‘ Section 1.6.2 & 1.6.3
ZAAT i,

Flat Strip Supplementary Bonding Grids

HargerSIFlat Strip Supplementary Bonding Grids are manufactured from 2" wide x 26 gauge soft copper
strip. They are welded together forming a 23 2[ppattern. Rolls of SRG range from 2[Ho 18[Wide and the
weight per roll is usually limited to a maximum of 250 pounds. The following page offers a design guide to
help determine what part numbers are required for the flat strip system. Signal Reference Grids (SRG) are also
known as Mesh-BN'’s, System Reference Potential Planes (SRPP) and Supplementary Bonding Grids.

Note: The SRG acronym will not change.

Section 1
Grounding Components

(APPLICATION NOTES: h o
The grid lies directly on the subfloor that supports the raised St

floor. It may or may not be glued or fastened down. "Power and
data cables lay on the grid. The advantage of this geometry is that,
due to decreased open loop area, the coupling of radiated energy
from far-field phenomena into the cables is minimized when they
are very close to the copper strips that form the signal reference
grid. The higher capacitance between the cables and the signal
reference grid also increases the protected circuitSInoise immunity O O @)
to electric fields. Minimum spacing between the cables and the signal
reference grid also reduces susceptibility to magnetic fields. Both of
these are near-field effects.
A possible disadvantage of this form of signal reference grid is the
requirement for longer bonding straps as compared to the raised
floor-based signal reference. Two bonding straps (of different O O o
lengths) to each piece of equipment substantially reduces the
impedance of the strap."d

O O O

L [2005 IEEE Std. 1100

y
Supplementary Bonding Grid (SRG) Numbering System
; ; ; Example
i i . SRG 12 46 24
SRG Width  Length [IC. Spacing
Mesh (in feet) (in feet) (in inches)
NOTES:

e 2" x .016" Copper Strip is used unless specified otherwise.
e Meets requirements of 2005 IEEE Std. 1100.

Standard SRG Sizes

Approx. Each

Description Wt. (Ibs.)
SRG105024 | 10X 50[, 24" CIC. Spacing 90
SRG125024 | 12[% 50[124" OIC. Spacing 98

e Commonly stocked.
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Section 1.6.4 & 1.6.5 HAAVA/I °
L/ I

Low Impedance Risers

(2]
)
-
59 5/16" @ @
o8 %02 =D
3- N
S
2
(0]
NG FIELD CIADE .
\Q < ECITHERCIC LIR Kit
= CINNECTICN
Part No. Material Length Riser or Kit
LIR18 2" x .016" Flat Copper 18" Riser
LIR18KIT 2" x .016" Flat Copper 18" Kit
LIR24 2" x .016" Flat Copper 24" Riser
LIR24KIT 2" x .016" Flat Copper 24" Kit
LIR36 2" x .016" Flat Copper 36" Riser
LIR36KIT 2" x .016" Flat Copper 36" Kit
LIR72 2" x .016" Flat Copper 72" Riser
LIR72KIT 2" x .016" Flat Copper 72" Kit

e Kit includes all necessary hardware.
e Use mold SRG2016K to weld LIR to SRG.

SRG to SRG Connections

\ Weld Metal \

Mold Part No. | Flat Strip Handle Clamp
UltraShot | NUWTUBE

SRG2016K 2" x.016" US32 NUWTUBE32 [H1

e The Ultraweld SRG mold and weld metal are used to exothermically weld adjacent SRG mats together in the field.
e The SRG mold can be used to make all required strip to strip connections.
e For low smoke requirements, a USSLKIT [Fage 2760s required to convert standard UltraShot molds into

low smoke-no flame molds using UltraShot weld metal only.

\
N

S

Ad[@cent SRG [hts Cross Tee Splice
Welded Together
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Section 1.6.6

PRAEGER

SRG Bonding

Pedestal Bonding to SRG

Connect pedestals per specification, typically every 6th in each direction, to the SRG using #6 AWG 7 strand
copper cable. The cable should take the shortest path between the pedestal and the SRG. The length of the wire
should not exceed 2 feet. The bond wire can either be exothermically welded to the pedestal [@referred method
or mechanically attached using a UL Listed Pedestal Ground Clamp [See page 94[]

Section 1
Grounding Components

Exothermically Welded Pedestal Connections

Mold Part Weld Metal Handle

Connection

No. | UltraShot | NUWTUBE | Clamp

[HB1SCII1| #6 Conc. to 1" Sq. Pedestal Us25 NUWTUBE25
BCF61.5016B #6 Conc. to SRG Us25 NUWTUBE25 | [H1

e For low smoke requirements, a USSLKIT [dage 276[]s required to convert standard
UltraShot molds into low smoke-no flame molds using UltraShot weld metal only.

Exothermic Connections for Bonding to Building Steel

All columns within and at perimeter of the computer room shall be bonded to the SRG using a concentric stranded
copper conductor. #6 AWG 7 strand copper is the most common conductor used for this application. The cable
should take the shortest path between the building steel and the Supplementary Bonding Grid.

Building Steel
A VA6B Mold
//
\ / #6 conc
//
/ s
€
//
#6 conc to SRG
N

‘ Weld Metal ‘ Handle

UltraShot  NUWTUBE | Clamp

Connection
No.

Mold Part

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437

CA6B #6 Conc. to Building Steel us45 NUWTUBE45 | [H1
[A4B #4 Conc. to Building Steel us45 NUWTUBE45 | [H1
[A2B #2 Conc. to Building Steel Us45 NUWTUBE45 | [H1
BCF61.5016B #6 Conc. to SRG Us25 NUWTUBE25 | [H1
BCF41.5016B #4 Conc. to SRG Us32 NUWTUBE32 | [H1
BCF21.5016B #2 Conc. to SRG US32 NUWTUBE32 | [H1

¢ For low smoke requirements, a USSCKIT [gage 276[0]s required to convert
standard UltraShot molds into low smoke-no flame molds using UltraShot weld

metal only.
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Section 1.6.7 & 1.6.8 HAAVA/I °
L/ I

Round-wire Supplementary Bonding Grid

"A Signal Reference Grid may also be economically fabricated from standard, bare round-wire
[0ined together via welding, brazing, compression or a suitable grounding clamp arrangement at
each of the crossing points". (2005 IEEE Std. 1100)

Harger offers a variety of ground pedestal clamps and conductors to achieve these obléktives.
Conductors can be found in Section 1.1, page 11. Signal Reference Grids (SRG) are also known as
Supplementary Bonding Grids.

Note: The SRG acronym will not change.

Ground Pedestal Clamps & Bonding Clamps

Part No. U-Bolt Type Pedestal Conductor Box Approx. Box

Size Size Qty. Wt. (Ibs.)
GPC2FSSO Square 1" 2" Flat Strip 5 4
GPC2FSRD Round 1" 2" Flat Strip 5 4

e Electro-tin plated copper.
¢ Includes stainless steel hardware.

PartNo.  U-BoitType  Pigost® SN O e (s
GPC6SO Square 1" (1-1/8" OD) 6 5 3-102
GPC6RD Round 1" (1-1/8" OD) 6 5 3-102
GPCasO Square 1" (1-1/8" OD) =] 5 3-102
GPC4RD Round 1" (1-1/8" OD) = 5 3-102
GPC2s0 Square 1" (1-1/8" OD) [ 5 3-102
GPC2RD Round 1" (1-1/8" OD) [ 5 3-102
GPC2[MRD1.75 Round 1-1@"-1-3@"| 20& B 5 7-102

e Accommodates cross runs without adding an additional connector. Accommodates 4
conductors in total.

e Electro-tin plated copper.

¢ Includes stainless steel hardware.

e [ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.6.8
ZAAT i,

Ground Pedestal Clamps & Bonding Clamps

Listed 96
Listed 467

Section 1
Grounding Components

. Pedestal Pipe Outside Box Approx. Box
LClEh M ERETE] Diameter Range Diameter Qty. Wt. (Ibs.)

CPC.5L¥5 | Tinned Bronze St 375" - 1" 5 2-112
e Electro-tin plated bronze includes stainless steel hardware.
e Accommodates 3 conductors from [b AWG up to 40, with a maximum

single conductor of 500 MCM or two conductors of 250 MCM.
e Fits both round and square pedestal legs up to 1" outside diameter.

Listed 96

Listed 467

Pedestal Pipe Outside Box Approx. Box
Diameter Range Diameter Qty. Wt. (Ibs.)

CPC10.25 | Tinned Bronze 1" -1.625" 75" - 1.7" 5 3
e Electro-tin plated bronze includes stainless steel hardware.

e Accommodates 2 conductors from #6 AWG up to 250 MCM.
e Fits round pedestal outside diameter range .75" - 1.7".

Part No. Material

@ Listed 96

Listed 467

Part No. Material Pedestal Pipe Outside Box Approx. Box

Diameter Range Diameter Qty. Wt. (Ibs.)
CPC1.52 | Tinned Bronze 1.5" - 2.375" 1" -2.4" 5 3-34

e Electro-tin plated bronze includes stainless steel hardware.
e Accommodates 2 conductors from #6 AWG up to 250 MCM.
e Fits round pedestal outside diameter range 1" - 2.4".
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Section 1.6.8 - 1.6.10 HAAVA/I °
L/ I

Ground Pedestal Clamps & Bonding Clamps

Conductor Approx. Box

Size (AWG) Box QtY- '\t (Ibs.)
GP1MCI 6 Sol. thru 2[0 Str. 5 2-112
TGP1MCI 6 Sol. thru 20 Str. 5 2-112

¢ Heavy duty bronze clamp includes stainless steel hardware.

e Available electro-tin plated. When ordering, add prefix T to
part number.

e Fits both round and square pedestal legs up to 1-1[8"
outside diameter.

sjusuodwo) Huipunoin
T UOIIRS

Computer Room Ground Clamps
Part No. Conductor Size

Box Qty. Approx. Box Wt. (lbs.)
(AWG) Q @ Listed 467
CRGC6 b 25 4
CRGC4 4 10 5 R}

CRGC2 P 10 5

Used when welded connections are not feasible.

Unique design allows clamps to form connections at most any angle.
Specific uses include fabrication under an existing computer room floor.
Electro-tin plated brass.

Static Floor Bonding Clamp Kit

Part No. Box Qty. Approx. Box Wt. (Ibs.)
SFBC3KIT 1 1-14

Kit Includes:
(4) CS44S: 1/4"-20 x 1/2" SS hex head cap screw
(4) LW4S: 1/4"-20 SS lock washer
(4) W4S: 1/4"-20 SS flat washer
(1) GECLB62A: #6 compression lug
e Manufactured from 110 copper alloy.
e Two piece design sandwiches firmly secures the ground strap.
¢ Wall mounting hardware, ground bar and conductor not included.
¢ Bonds static flooring system to the telecommunications bonding and grounding system.
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HAL‘/I ) Section 1.6.11
ZAAT i,

UL Listed Prefabricated Copper Ground Mesh

Prefabricated wire mesh is a simple cost effective method of enhancing ground systems.
Applications include improving the ground plane at telecommunications and radio transmitting(]
receiving facilities and reducing step and touch potentials at power plants and substations. Mesh is
also used where ground rods are impossible to drive or are ineffective because of soil conditions.

Wire mesh is manufactured from solid copper or copper clad steel wire, ranging from 110 AWG
to [H AWG. Normal spacing between conductors is 4", 6", 8", 12", 24" and 48". All [dints are silver
brazed ensuring excellent electrical continuity, corrosion resistance and superior strength.

Section 1
Grounding Components

@ Listed 467

2\
22\
B

Standard Mat Sizes

Part No. Width Length ) Conductor Con_duct_or Approx. Each
(ft.) (ft.) Size/Type (AWG) Spacing (in.) Wt. (Ibs.)
GM125066 12 50 6 6 214
GM1250612 12 50 6 12 117
GM1250624 12 50 6 24 69

o [ther sizes available. Please contact factory for more information.
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Section 1.6.11 HAAVA/I °
L/ I

UL Listed Prefabricated Copper Ground Mesh

Harger prefabricated wire mesh can be
supplied with no overhang, overlapping ends or

butt splice ends.
@ Listed 467

No Crerhang

The overlapping end configuration is designed = T =
to allow for side by side connections of adldining
mats. This type of connection provides the easiest
method of [dining two mesh sections. Adding 2" ;
to one half the conductor spacing provides the T I~
overlapping ends. For example, if the mesh size is
6" square, the overlapping end length is 5".

= S —— =
@ Listed 467

"Cerlapping” ends

Mesh Net Weight in Pounds per Square Foot

Mesh Cell Size
WireType | 4" x4" 6" x 6" 8" x 8" 12" x 12" | 24" x24" | 24" x48" | 48" x 48"
(10 Cu 0.199 0.132 0.099 0.067 0.034 0.027 0.019
8CW3D 0.257 0.171 0.129 0.087 0.045 0.035 0.024
[B Cu 0.312 0.208 0.157 0.106 0.055 0.042 0.030
6CW3D 0.451 0.301 0.227 0.153 0.080 0.061 0.043
[b Cu 0.491 0.328 0.248 0.167 0.087 0.067 0.047
¥ Cu 0.775 0.519 0.392 0.265 0.138 0.106 0.075

You need to first do the calculation for the net weight in order to calculate the gross shipping weight.
To Calculate Net Weight: Net Weight = Width (ft.) x Length (ft.) x Table Value (Ib/ft?)
To Calculate Gross Shipping Weight: Gross Weight = Net Weight + [3.38 x (Mesh Width (ft.) + 1 (ft.))]
Example: 10' x 100", #6 Cu Wire Type, 6" x 6" Cell Size, from table 0.328 (Ib/ft?)

Net Weight 010 x 100 x 0.328 [J328 Ibs.
Gross Weight = 328 + [3.38 x (10 + 1)] = 365 Ibs.
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HAL‘/I ) Section 1.6.12
ZAAT i,

Copper Ground Mesh Worksheet

2
g
: W | | OE”| =
- &
T 5E
= P = = ..3 ‘:n
RE
£
. & e — =
= G
A
OC”
J_ = I — =
No Cierhang Cverlapping ends
Example
Ground Mesh Width Length Conductor OIC. Spacing End Type
(fe.) () Size[Type (in.)
Standard Mesh Conductors
Configurations End Type __Description
Wire Sizel [, 5, [B, [0 AWG 4 Solid Copper CE1 | [eriapeing Enc
Solid Conductor 6 Solid Copper D/erl ang g
erlapping End,
Copper Clad CE2
6CW3D 3007 Conductivity Overhang 2 Ends

Wire Typeld Pure copper or copper clad

(30% conductivity) 8 Solid Copper
Copper Clad
. 8CW3D 3000 Conductivity
Mesh Size: 4 square tltllr_ough 48" square 10 Solid Copper
in 4" and 6" increments

DON'T COUNT THE OVERHANG FOR TOTAL LENGTH/WIDTH

NOTES:

¢ Overlapping ends are equal to 1/2 the O.C. spacing plus 2" unless specified otherwise.
¢ 400 DSA conductor available. Please contact factory for more information.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 99



Section 1.6.13 HAAVA/I °
L/ I

Copper Ground Mesh

sjusuodwo) Huipunoin
T UOIIRS

Perimeter
Conductor 6"

Part No. Perimeter Conductor (AWG) Approx. Each Wt. (Ibs.)

GM121266 None 50
GM121266P2T 2T 60
GM121266SPR12 4[0-19T 81

o 12[3 12[prefabricated wire grounding mesh with 6" squares made
from [b AWG solid copper.

e Available with a tinned perimeter conductor exothermically welded
to mesh.

e Mesh is silver brazed at all crossovers using a 15% or 35% silver
brazing alloy and a non-corrosive flux.

APPLICATION NOTES:
« For enhancing external grounding systems at radio, paging, cellular, etc. transmittingreceiving facilities.
o If strategically placed, mesh can be used as a safety adluinct to reduce dangerous step and touch potentials.
¢ Perimeter conductor makes for easy attachment to ground conductors.
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HAL‘/I ) Section 1.6.14
ZAAT i,

Personnel Safety Mats

Harger personnel safety mats are designed to protect against "touch potentials" under fault
conditions. Listed below are standard mat configurations, however mats can be customized by
utilizing the personnel safety mat numbering system. The following example is a safety mat that is
6[0vide x 6[0bng made up of [b solid copper conductor. Conductors are spaced every 12" and the
mat has a 1[0 AWG solid center wire.

Listed 467

Personnel Safety Mat
Numbering System

PSM 6 6 6 12 C1/0S

TN,

SPaefr;tc;/nl\rjlzlt V\é'fsgh Le(lgt%th S(i)znedEtuc':Jc;r Conduct((i)nr)Spacing CEEEZ:)nWailre
(Mesh Size)
Conductors
Standard Mat Configurations
4 Solid Copper
Mat Size: 4'x4, 4x6' 6'x6', 6'x8 6 Solid Copper
Wire Size[d 4, [b, B AWG Solid Conductor 6CW3D Copper CIa_d_
Wire Type: Pure copper or copper clad steel (30% conductivity) 3000 Conductivity
Mesh Size: 2" square through 12" square in 2" increments 8 Solid Copper
Center Wired Eptjonal - See Pagg 11, Section 1".1 for conductors 8CW3D 30|§|o(p:2$1::lﬁﬁglity
available. Comes with standard 6" overhang on

both sides of mat.

Standard Mat Sizes

Part No. Width Length ) Conductor Con_duct_or Optiona_l Approx. Each
(ft.) (ft.) Size/Type (AWG) Spacing (in.) Center Wire Wt. (Ibs.)
PSM4666C1/0S 4 6 6 6 103 Sol. 11
PSM4644C2/0 4 6 4 4 2@ 23
PSM61066C4/0S 6 10 6 6 40 Sol. 26

NOTES:
¢ 400 DSA conductor available. Please contact factory for more information.
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Section 1.7

Section 1
Grounding Components

Bonding Straps/Bonding Jumpers

Index
Description Page
1.7.1 Bonding Strap Numbering System...........coiiiiiiiiiiiiiinee e, 104
1.7.2 [he Hole Tinned Flat Braid Copper Bonding Straps.......ccccccvvviernieennnn. 105
1.7.3 Two Hole Tinned Flat Braid Copper Bonding Straps .......c.ccccevevuvienniennnns 106
1.74 [Che Hole Bare Copper Braid Bonding Strap & Kit........cccovvvvvviieiiennnnnnn. 107
1.7.5 Bonding[@rounding Straps Numbering System...........ccccieiiivinciieennn, 108
1.7.6 Bonding[Grounding STraps ........ccevviiiiiiiinnieii e 108
1.7.7 Bonding [Umper Numbering System..........cooeuuiiiiviiiniiiii e, 109
1.7.8 Che Hole Bonding [UmMpers & KitS......ccuuvviiiiiniiiiinicii e 109
1.7.9 Bonding [UMPEr Kit ....euiieiiiiiiiii et eas 110
1.7.10  Two Hole Insulated Bonding [Imper & KitS........coovverreiiiieerninneernninnnenns 110
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Section 1.7.1 HAAVA/I °
L/ I

Bonding Strap Numbering System

Bonding straps are constructed from flexible tinned copper flat braid. Available with one or two
hole compression lugs. Harger offers a variety of lengths and styles. Customizing your own straps
is simple with HargerSlbonding strap numbering system. To design your own custom bonding strap
simply follow the steps outlined below. The following example is a 12" wide, .094" thick, 12" long
bonding strap using 2 hole compression lugs with 1" CIC. spacing between 38" bolt holes.

GS 12094122 C 34

Bonding / / / Bolt Hardware

srep gy TEKes &

(in.)

No. of
Le(ﬂ,%th Holes LIC. Spacing
per side  between Bolt Hole
on 2 Hole Lugs

. Width of braid strap

. Thickness of braid strap

. Length of braid strap (O.C. from lug hole)

. Specifies one or two holes per side of strap

. C. Spacing between Bolt Hole on 2 Hole Lugs
ACh[8", B[B@", C", DL-3[4"

. Bolt hole size

g P wWN =

[e)}

SPACING
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HAL‘/I ) Section 1.7.2
ZAAT i,

One Hole Tinned Flat Braid Copper Bonding Straps

Part No. \II;\I::IIt‘:\ Thickness Equivalent Length I:I?)igsf Harsc::\:aare AIIJEI;Z?IXI 3:;( As\;)tro()l(bsB())x
(AWG) Per Side Wt. (Ibs.)
GS140306R13[@E | 1@" .030" 14 6" 1 3@" 12 10 5
GS1403012R13[@E | 1[@" .030" 14 12" 1 3@" 12 10 5
GS1403024R13[8 | 1@" .030" 14 24" 1 3@" 12 10 5

e "R" indicates Ring Lug.

\ \ SO
NN % e[| O

B I ——————————————————,

B A A A A A A A A A A A AINAINAINAINAY
N I N N SN NN N SN NS I I NI IS IS ININININI NN

RSP NININININENENININININININENLIENINININZRENEN2NNININININZ

. No. of
Part No. \;Bv:?llt(:\ Thickness Eq(uAi;:(I;(;nt Length P::IS?: . Hars(::veare Aw:?a'bi?;h g:;( Asﬁro()l(bsB())X
GS12094613@ | 12" .094" 6 6" 1 3@" 102 10 5
GS120941213@ | 12" .094" 6 12" 1 3@" 102 10 5
GS120942413@ | 12" .094" 6 24" 1 3@" 102 10 5

SESOIIR
A R R R R A A R AN
A A A N A A A A A A A A A AN SARIANA

el Thickness Equivalent Length I:Igllgsf TR AII)EI;Z(I:XI
s (AWG) PerSide 2  wt (bs.) Y- Wt (Ibs)

(GS5806215.188PTMW | 508" .062 8 15.2" 1 706" 14 10 2-112

Box Approx. Box

APPLICATION NOTES:
e Dimensions are nominal sizes.
» See page 104 for strap dimensions.
e [Ther sizes available. Please contact factory for more information.
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Section 1.7.3 HAAVA/I °
L/ I

Two Hole Tinned Flat Braid Copper Bonding Straps

AR TITRIITIIITN
NN N INININININ
MMIAANANIIANY

ISININININININS

PRt Moy hicknens Equivsient Length)l Holes) Mo W (be) Qb WE(be
GS14030102A14 | 11@" .030" 14 10" 2 53" 13" 102 10 5
GS14030162A14 | 13" .030" 14 16" 2 53" 13" 102 10 5
GS14030242A14 | 13" .030" 14 24" 2 5@" 13" 12 10 5

Thickness Eq?lia\:las::nt Length :‘:).Igsf s|g.cci;lg Hars?\zlveare A%;oabia)c " e As\ll’tr:o()l(i)sB.())x
(AWG) Per Side
GS12094122A114 | 12" .094" 6 12" 2 5@" 1@" 12 10 5
GS12094122C3[B | 12" .094" 6 12" 2 1" 3@" 12 10 5
GS12094182A1[@ | 112" .094" 6 18" 2 5@" 1@" 12 10 5
GS12094182C3@E | 12" .094" 6 18" 2 1" 3" 12 10 5
GS12094242A1@ | 102" .094" 6 24" 2 5@" 1@" 12 10 5
GS12094242C3@E | 112" .094" 6 24" 2 1" 3" 12 10 5

. Gauge No. of
vty Tckness Egumaien Length hoes (O, Mere APprocEech dox Appro oo
GS34062122A1[@ | 3@" .062" 6 12" 2 5@" i@" 102 10 5
GS34062122C3[8 | 3@" .062" 6 12" 2 1" 3@" 102 10 5
GS34062182A114 | 3[@" .062" 6 18" 2 5@" 1@" 12 10 5
(GS34062182C38 | 3@" .062" 6 18" 2 1" 3@" 12 10 5
GS34062242A114 | 3@" .062" 6 24" 2 53" i@" 102 10 5
GS34062242C3[8 | 3@" .062" 6 24" 2 1" 3@" 102 10 5
GS34062302A14 | 3@" .062" 6 30" 2 50" i@" 102 10 5
(GS34062302C3[8 | 3@" .062" 6 30" 2 1" 3" 102 10 5

APPLICATION NOTES:
¢ Dimensions are nominal sizes.
¢ See page 104 for strap dimensions.
e [ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.7.3 & 1.7.4
ZAAT i,

Two Hole Tinned Flat Braid Copper Bonding Straps

AL LLL LI
AR
e | O O
DSISININGNGNINININININININININININININININININININININININS S

w
A Approx.
i Thickness  Equlent Lengtn NS0 (OC Heare Moo | Box Apere oo
GS1062122A114 1" .062" 4 12" 2 53" 1@" 102 10 5
GS1062122C3[8 1" .062" 4 12" 2 1" 3@" 12 10 5
GS1062182A114 1" .062" 4 18" 2 58" 1@" 12 10 5
GS1062182C38 1" .062" 4 18" 2 1" 3@" 102 10 5
GS1062242A114 1" .062" 4 24" 2 5@" 13" 102 10 5
GS1062242C33 1" .062" 4 24" 2 1" 3@" 12 10 5

e Dimensions are nominal sizes.
¢ See page 104 for strap dimensions.
e [ther sizes available. Please contact factory for more information.

One Hole Bare Copper Braid Bonding Strap

‘ L

Braid Gauge No. of Hardware Approx. Each Box Approx. Box

PartNo.  \yigth Thickness g ivalent (AWG) °"9tM  Holes  size Wt. (Ibs.)  Qty. Wt (Ibs.)

GS58101TIE | 706" .070" 7 10" 1 706" 14 10 2-112

One Hole Bare Copper Braid Bonding Strap Kit

Braid . No. of O.C. Hardware Approx. Each Box Approx. Box
width Thickness  length '\ 1.0 Spacing  Size Wt. (Ibs.) Qty. Wt (Ibs.)

GS438070BF1014KIT 706" .070" 10" 1 10-18" 13" 14 10 2-12

o [ther sizes available. Please contact factory for more information.
Kit Includes:
(1) GS438070BF1014: copper flat braid bonding strap
OCHAALG1 RCAluminum antioxidant 12 oz. tube
[A[N420S[1[4"-20 x 12" stainless steel hex nut screw
ATB44S1[4"-20 x 12" stainless steel machine screw
RO W4S[1L[@" stainless steel split lock washer
@CBWA4SL[@" star lock washer

GS438070BF1014

I e

[544S N420S SW4 Lw4s
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Section 1.7.5 & 1.7.6 y e o - 4

Bonding/Grounding Straps Numbering System

BGSlSlZD3[8

B d/' Number Length (m)
ondin . o
Groundigg of Braids (tlgrcningll? Hole OIC.

sjusuodwo) Huipunoin
T UOIIRS

Spacmg

Strap Hardware
Termlrgia!)W|dth (See Chgrr: BBelow)  Size
(See Chart A Below)

Chart A Chart B
ndard Terminal Width i

R O3@" A"

s o1 B O13@"

T J1-3@" coi

uai-13" D O1-313"

od1-12" EO1-13"

w O1-34" FO1-12"

o2t

OO2-3@"

aoo3t

Bonding/Grounding Straps

Approx. Each

Number Terminal Length Terminal Hole O.C. Hardware

pare of Braids Width End to End Spacing Size Qty. Wt. (Ibs.)
BGS1512D3(8 1 1" 12" 1-3@" 3@" EA 12
BGS1S24E3(8 1 1" 24" 1-14" 3@" EA 1
BGS2S12E12 2 1" 12" 1-13@" " EA 1
BGS1[12F12 1 1-12" 12" 1-12" " EA 102
BGS1[18D1[2 1 1-12" 18" 1-3@" 2" EA 34

e Terminal ends come tinned as standard. Bare, silver, nickel are available.
e Braid comes tinned as a standard.
e [ther sizes are available. Please contact factory for more information.
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HAL‘/I ) Section 1.7.7 & 1.7.8
ZAAT i,

Bonding Jumper Numbering System

Bonding [Umpers are constructed from round conductors, insulated or bare. Available with one or two
hole compression lugs. Harger offers a variety of lengths and styles. Customizing your own [mper is
simple with HargerSlbonding [Wmper numbering system. To design your own custom bonding Wmper
simply follow the steps outlined below. The following example is a [b-7 AWG green conductor, 6"
long with 2 hole compression lugs that have 508" CIC. spacing between 1[4" bolt holes.

GLH7G62A 1@
=TT

Section 1
Grounding Components

Bonding Length No. of Bolt Hardware
Wmper (in.) Holes Size
Conductor Per Side [1C. Spacing
Type between Bolt Hole
on 2 Hole Lugs
i L i
© o1 ] LT[0 9

O.C. Spacing——l |<—
@] | : | |[@

1. Conductor type

2. Length of bonding [Wmper

3. Specifies one or two holes per side of jumper

4. OC. Spacing between Bolt Hole on 2 Hole Lugs
ACh[E", BCB@", C", b-3@"

5. Bolt hardware size

One Hole Bonding Jumpers & Kits

Conductor No. of Holes Hardware Approx. Each Box Approx. Box
Type Per Side Size Wt. (Ibs.) . Wt. (Ibs.)

G[B7G12114 No 67G 12" 1 13" 14 10 5
G[B7G1211[4KITS | [és 67G 12" 1 13" 1-13 5 6-14

G[B7G18114 No 67G 18" 1 13" 13 10 5
G[B7G1811M4KIT5 | [as 67G 18" 1 13" 1-18 5 6-14

G[B7G24114 No 67G 24" 1 13" 14 10 5
G[B7G2411M4KIT5 | [@s 67G 24" 1 i@" 1-14 5 6-114

e [ AWG x 7 Strand Green THW insulation. Kit includes all necessary hardware.
e [ther sizes and types available. Please contact factory for more information.
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Section 1.7.9 & 1.7.10 HAAVA/I °
L/ I

Bonding Jumper Kit

(2]

=]

2 | L |
2, | |
gg I R [

o% A B
$s <

gn @

(=]

3

o

3

T

(]

Conductor No. of Holes Hardware Hardware Approx. Each Box Approx. Box
Per Side Size A Size B Wt. (Ibs.) Qty. Wit. (Ibs.)

GJ67G72EMSKIT 67G 73-13" 1 143" 3@" 2 5 10

Part No. Type Length

e [ AWG x 7 strand green THW insulated.
¢ Bonding Wmper for 14" stud to ground bar or ground metal body.
e Includes 1/2 ounce antioxidant (HAAJC1/2) and 3/8" hardware.

Two Hole Insulated Bonding Jumpers & Kits
| L |

ip

L-oc. Spacing

@ @ @ @ @
Yy P Py Py Oy

Conductor Leng No. of I-_Ioles Harqware Jump_er Approx. Each Box Approx. Box
Type Per Side Size or Kit Wt. (Ibs.) Qty. Wit. (Ibs.)

G[B7G82A114 67G 8" 2 13" [Wmper 18 10 1-114
GB7G82A1[EAKIT 67G 8" 2 1@" Kit 138 10 1-114
G[B7G82A1M4KIT5 67G 8" 2 13" Kit 34 5 3-34
G[B7G102A14 67G 10" 2 143" [Wmper 14 10 2-112
G[B7G102A1[4KIT 67G 10" 2 13" Kit 114 10 2-112
G[B7G102A14KIT5 67G 10" 2 13" Kit 1-114 5 6-14
G[B87G122A1[14 67G 12" 2 13" Wmper 14 10 2-112
G[B7G122A1[4KIT 67G 12" 2 13" Kit 14 10 2-112
G[B7G122A1M4KIT5 67G 12" 2 1@" Kit 1-114 5 6-14

e [ AWG x 7 Strand Green THW insulation. Kit includes all necessary hardware.
e Spacing between bolt holes is 5[8" on center.
o [ther sizes and types available. Please contact factory for more information.
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PRAEGER

Section 1.8

Section 1
Grounding Components

Compression Lugs, Connectors
& Tools

Index
Description Page
1.8.1 [he Hole COmMPresSion LUGS.....cuuuiiieeririeririneseesnnssssssnsssernnssseennnnns 112
1.8.2 Specialized COmMPressSion LUGS ...c...vviverruiiiireinnieirinessssnssssssn s eennnnns 112
1.8.3 Two Hole Long Barrel Compression LUGS ........ccuvuiiirennnneeennnineennaneens 113
1.8.4 Slotted Long Barrel COmpression LUGS ......ccvveriirirniiriennneeernnseseennnnss 114
1.8.5 C-Type CompreSSiON TaPS....uieieurerrrrirerenrenassnsensensenessnsensensennssnsensenns 114
1.8.6 Mechanical Compression TOOIS........vivivieiriiierie e 115
1.8.7 Hydraulic Compression TOOIS & Di€S........covvveeririeriniiireriiineeernneeeeeennns 116
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Section 1.8.1 & 1.8.2 HAAVA/I °
L/ I

One Hole Compression Lugs

Conductor Hardware Long Color Box Approx. Box

Part No.

@
gzg Size (AWG) Size Barrel Code o Wt. (Ibs.)
‘?,gr GECL6 6 1@" No Blue | 50 1
ERA | Gecies 6 1@ @s | Blue | 50 1-102
3 GECL633 6 3@" No Blue | 50 2
- | GECLB63 @ 6 3@" [és | Blue | 50 1-12
GECL4 4 13" No Gray | 50 1-102 N
GECLB4 4 13" [és | Gray | 50 2 0
GECL2 2 506" No Brown 50 2 Standard Barrel
GECLB2 2 516" [@s | Brown | 50 2
GECL23[8 2 3@ No | Brown | 50 2 @ Listed 486
GECLB23[8 2 38" s | Brown | 50 2
GECL214 2 14" No Brown 50 2
GECLB21[@ 2 13" @s | Brown | 50 2
GECL1[@ 1m 3@" No Pink | 10 12 \
GECLB1M@ 1M 3@" (@s Pink 10 1 >
GECL2(M 2m 3@" No | Black | 10 1 O
GECLB2M 20 3@" [&s | Black | 10 2
GECL4M 4 12" No | Purple | 10 1 Long Barrel
GECLB4[@ 4@ 2" [és Purple 10 3

Specialized Compression Lugs

’

0

/
‘@ J
A GECLB62EIA GECLB62EIA90

Conductor Hole Spacing Hardware Bend Color Box Approx. Box

Part No.

Size (AWG) Range Size Angle Code Qty. Wt. (Ibs.)
GECLB62EIA | [bor [b FLEC] .5" - .625" 14" No Bend | Blue 50 1-112
GECLB62EIA90 | [b or [b FLEO] .5" - .625" 14" 90° Blue 50 1-112
¢ Designed to fit standard EIA spacing.
( )
NOTES:

e Manufactured from electro plated tinned copper.

e For use on copper or tinned copper conductors.

¢ Lugs have inspection ports.

e [ther sizes available. Please contact factory for more information.
» See page 148 for antioxidants.

. _J
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HAL‘/I ) Section 1.8.3
ZAAT i,

Two Hole Long Barrel Compression Lugs

Section 1
Grounding Components

Conductor O.C. Dim. Hardware Color Box Approx. Box

PartNo. i o (AWG) B/THoles  Size Code . Wt (Ibs.)
GECLB62A 6 625" 13" Blue | 50 1-102
GECLB62B 6 75" 3@ Blue | 50 2
GECLB62C 6 1" 3@ Blue | 50 2
GECLB42A 4 625" 13" Gray | 25 1-12
GECLB42B 4 75" 13" Gray | 25 1102
GECLB42C 4 1" 3@ Gray | 25 2
GECLB22A 2 625" 1@ | Brown | 25 1-102
GECLB22B 2 75" 3@ | Brown | 25 1-12
GECLB22BS 2 Sol. 75" 3@ White | 25 2
GECLB22C 2 1" 3@ | Brown | 25 2
GECLB22CS 2 Sol. 1" 3@ White | 25 2102

GECLB1M2C 1m 1" 3@ Pink | 10 2
GECLB1MM2D 1 1.75" 12" Pink | 10 2
GECLB2MM2C 2m " 3@ Black | 10 1-102
GECLB2[[@2D 20 1.75" 12" Black 10 1-12
GECLB3M2C 3 1" 3@ | [tange | 10 2
GECLB4M2C 4m 1" 3@ | Purple | 10 2
GECLB4I2D 4m 1.75" 12" | Purple | 10 2102
GECLB2502C 250 " 3@ ellow | 10 3
GECLB2502D 250 1.75" 12" [éllow 10 4
GECLB5002C 500 1" 3@ | Brown | 10 5
GECLB5002D 500 1.75" 12" | Brown | 10 8
GECLB7502C 750 1" 3@ Black | 10 10
GECLB7502D 750 1.75" 12" Black | 10 11

e Manufactured from electro plated tinned copper.

For use on copper or tinned copper conductors.

Lugs have inspection ports.

ther sizes available. Please contact factory for more information.

For copper exothermic lugs, see pages 314-315 (SXL, OXL, BXL & JXL)
See page 148 for antioxidants.
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Section 1.8.4 & 1.8.5

PRAEGER

Slotted Long Barrel Compression Lugs

sjusuodwo) Huipunoin
T UOIIRS

Conductor Hole Spacing Hardware Color Box Approx. Box

Size (AWG) Range Size Codes Wt. (Ibs.)
GECLB62BC b Str. 75" to 1" 3@" Blue 50 2
GECLB62BC250BK b Str. .75"to 1" 33" Blue 250 10
GECLB22BCS 2 Sol. 75" to 1" 33" White | 50 2
GECLB22BCS250BK 2 Sol. 75" to 1" 3@" White | 250 13
GECLB22BC [P Str. .75"to 1" 38" Brown | 50 2
GECLB22BC250BK [P Str. 75" to 1" 3@" Brown | 250 16

e Manufactured from electro plated tinned copper.
e For use on copper or tinned copper conductors.
¢ Lugs have inspection ports.

e 250 pack comes in one gallon bucket.

¢ See page 148 for antioxidants

C-Type Compression Taps

Connects two copper conductors together with a hydraulic crimp tool.
Please refer to the chart for the appropriate connector.

Heavy Duty C-Taps

Conductor (AWG) Die Box Approx. Box

Run Tap Index Qty. Wt. (Ibs.)
crages | oramaed | tboranded |ogg | 50 2-102
CT4446 D“Egtrsirl‘i‘ffd D“Ditrsaorl‘%ed BG | 50 2112
e | gl | Al | < || s
crans | gt | B | ¢ w0 |
cran | Mgl | B8 | o |
o | e Asmad o o
crampm | 2 2tanded | 2M Standed |y, 1 (00) uisted 455
v g Memwd o 0
e LS | it | 0 ||

114
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PRAEGEL

&

C-Type Compression Taps

Light Duty C-Taps

Conductor (AWG)

Color

Box Approx. Box

Part No.
Run Tap Code Qty. Wt. (lbs.)
[Cb Stranded [B-[b Stranded
CT4666LD OB, [ AWG 12 - [B AWG Brown | 100 2
[# Stranded [# Stranded
CT2248LD [B Stranded b Stranded Pink 100 4
[P Stranded [12-[6 Stranded
2 Stranded D Str. - [P Sol.
[P Solid [B Str. - [B Sol.
[l Stranded [H Str. - (K Sol.
CT2222LD 1 Solid B Str. - [B Sol. [fange | 50 5
1[0 Stranded 2 Str. - L2 Sol.
1[0 Solid [# Str. - (A Sol.

e [ther sizes available. Please contact factory for more information.

Mechanical Compression Tools

Part No.
MCT 24"

5

Length Approx. Each Wt. (Ibs.)

e Dieless ad[ustable compression tool with steel handle.

e Works with copper conductor sizes [B AWG through

250 MCM and aluminum conductors #8 AWG through 4/0.
e For use with compression lugs and light duty compression

taps.

= Approximately 2 tons of force.

Part No.

MCT81/0 | 10-12"

3

Length Approx. Each Wt. (Ibs.)

e Handy compression tool terminates copper compression

connectors in wire sizes [B AWG through 1[0.

¢ Handle length facilitates two-handed crimps when necessary.

= Approximately 2 tons of force.

¢ Dies included.

Section 1.8.5 & 1.8.6

@ Listed 486
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Section 1.8.7 HAAVA/I °
L/ I

Hydraulic Compression Tools & Dies

%)

sjusuodwo) Huipunoin
T UOIIRS

Part No. Qty. Approx. Each Wt. (Ibs.) Part No. Qty. Approx. Each Wt. (Ibs.)

B131LCA | EA 11.55 HT131LC | EA 11.55

¢ Used when crimping lugs and splices up to 800 e Used when crimping lugs and splices up to 800
MCM, insulated terminals up to 400 MCM and c-taps MCM, insulated terminals up to 400 MCM and c-taps
up to 350 MCM. up to 350 MCM.

¢ Hydraulic "C" head tool features a large 1.65 inch ¢ Hydraulic "C" head tool features a large 1.65 inch
[@w opening allowing for easier insertionlrtemoval of [@w opening allowing for easier insertionrtemoval of
large size compression terminations and [dints. larger size compression terminations and [@ints.

e Crimping head rotates 180 degrees to facilitate ¢ Crimping head rotates 180 degrees facilitating usage
usage in confined spaces. in confined spaces.

¢ Provides 14.6 ton crimping force. e Provides 14.6 ton crimping force.

¢ Used with die sets MY-C, ME-C & MC-C. e Will accept all semicircular slotted dies common to

¢ Available in 7 die kit. Contact the factory for details. most 12 ton tools.

e Available in 7 die kit. Contact the factory for details.
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PRAEGER

Section 1.9

Section 1
Grounding Components

Mechanicals
Terminal Lugs, Split Bolts & Pipe Clamps

Index
Description Page
1.9.1 Dual Rated Two-Hole Aluminum Lay-INn LUG......coovvvniiiiimnnniiernineneennnn, 118
1.9.2 [Che-Hole Tinned Copper Lay-In LU ......ovvvieeiiiiiiniiierene v e 118
1.9.3 Copper Terminal LUGS ...cuuuvieeiieeieierreeesessessessn s esn s s ssnesesasesnesennnnees 118
1.9.4 Copper [ffset Terminal LUGS ....ccvuvieruiieeniiiernierees s sssnseenssennssennnes 119
1.9.5 Copper SPIEt BOIS ...uiviieiii e 119
1.9.6 (0r=1 0] (Sl @01 T g T<To (o) 53 120
1.9.7 [570) T 11T I @1 F=1 1o =3P PPPR 121
1.9.8 Rebar & Water Pipe Clamps........ccuvuiiiiriiiinniiiiinineris s eesn s s s s eeenns 122
1.9.9 Tinned Bronze Cable Tray Clamp......cccooeviiiiiiiierinieiieseen e ese e eennnes 122
1.9.10  Pipe BoNding Straps.......ciieriiieniiieriiieriesersssesnnssssssssnssssssssnssssnsesnns 123
1.9.11  Water Pipe Ground Clamps.......ccoierieiiiiiiniins s s s s s s eneens 123
1.9.12  Conduit Bonding Clamps .......coiieeruirieeernineirnneseressessennnssessnesssssnns 123
1.9.13  CPC Pipe Ground ClampPs .......ccceeruirimmrrnirerennnserrnnnssrsnnsssssnsssssnnnns 124
1.9.14  Universal PIpe ClampPS.......cuuuiiiiriruiniirirnisririsssssnn s ssrena s essnn s sssnnnns 125

(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIonsJ

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 117



Section 1.9.1 -1.9.3

PRAEGER

Dual Rated Two-Hole Aluminum Lay-In Lug

Conductor Range (AWG) Bolt Hole
Maximum Minimum Size

0.C.
Spacing

Approx. Each

LTS, Wt. (Ibs.)

Qty.
L12[0142 200 14 13" 5" | EA 14

e Approximately 1-5[8" x 1-1[2" electro-tin plated aluminum lug allows attachment of
copper or aluminum conductors to racks and cabinets.

¢ Includes two 3/8" x 1" hex head socket set screws. Requires a 3/16" Hex Key (not
included).

e Meets ANSI J-STD-607-A two-hole mounting recommendations.

e UL Listed

¢ Allows grounding of racks and cabinets utilizing standard EIALTIA hole spacing.

¢ Parallel mounting direction allows for better cable management.

¢ When using copper conductors, apply Harger #HAAJC8 Antioxidant (page 148).

sjusuodwo) Huipunoin
T UOIIRS

One-Hole Tinned Copper Lay-In Lug

Conductor Range (AWG)

Bolt Hole Box Approx. Box
Maximum  Minimum Size Qty. Wt. (Ibs.)

TCLI414DB 4 14 1o 10 34

e Used for grounding or continuous loop bonding in applications such as
pool grounding or PClarray frame grounding.

e Approximately 1-1[8" x 3[8" x 7[8" electro-tin plated copper lug.

¢ Includes slotted stainless steel set screw.

e Tongue accepts [0 screw.

¢ Allows conductor to be laid in without cutting conductor.

e Corrosion resistant.

¢ Suitable for direct burial.

Part No.

Listed 467
@ Listed 486

Copper Terminal Lugs

Conductor Range (AWG) Bolt Hole Ampere Box Approx. Box

Part No.

Maximum

Minimum

Size

Rating Qty. Wt. (lbs.)

GEL1 8 Str. 14 Sol. B 35 100 2-114
GEL2 4 Str. 14 Sol. 1@" 70 100 5-102
GEL3 100 Str. 8 Sol. 50e" 125 50 5-114
GEL4 250 MCM 6 Sol. 38" 250 25 5

@ Listed 486
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HAL‘/I ‘ Section 1.9.4 & 1.9.5
ZAAT i,

Copper Offset Terminal Lugs

Conductor Range (AWG
Part No. ge ( ) Bolt Hole Ampere Box Approx. Box

Maximum  Minimum Size Rating Qty. Wt. (Ibs.)
GE[L1 10 Str. 14 Str. (B 25 100 2-102
GE[12 6 Str. 14 Str. (B 50 100 2-1@
GE[L3 2 Str. 8 Str. 13" 70 100 4
GE[14 10 Str. 8 Str. 13" 125 25 3
GELL5 400 Str. 2 Str. 3" 225 25 6
GEOL500MCM | 500 MCM 100 Str. 12" 400 10 8
Copper Split Bolts
Conductor Range for Minimum Box Approx. Box
Equal Main (AWG) Tap Qty. Wk (Ibs.)
GESB6 4 Sol. - 8 Sol. 16 Sol. | 100 7-13
GESB2 2 Str. - 6 Sol. 14 str. 50 6
GESB1M@M 100 Str. - 4 Sol. 14Sol. | 20 3-13
GESB2[M 20 Str. - 2 Sol. 14 str. 15 3-13
GESB4[@ 4[0 Str. - 100 Sol. 10 Sol. 10 3-3@
GESB250 250 MCM - 1/0 Str. 10 Sol. 10 3-33@ @ Listed 467

e Suitable for direct burial.

@ Listed 486

(Ether sizes available. Please contact the factory for more information.)
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Section 1.9.6 HAAVA/I °
L/ I

Cable Connectors

1 Bolt Bonding Connectors

Conductor Box Approx. Box

Part No. Material Range (AWG) Qty. Wt. (Ibs.)

208 Copper [b-40 10 2-112
208T ETPBO 6 - 40 10 2-112
- - - @ Listed 467
o Approximately 7[8" x 1-5[8" one bolt, two piece connector splices
conductor up to 906" diameter. @ Listed 96

5/16" x 1-7/8" stainless steel carriage bolts, flat washer and nut included.
Manufactured from high conductivity copper alloy.

Recommended installation tool - 12" deep socket wrench, end wrench or
nut driver.

e Suitable for direct burial.

CETPB - Electro Tin Plated Bronze.

1 Bolt Parallel Connectors

. Conductor Box Approx. Box
PartNo. Material  p.ge (AWG) Qty. Wt (Ibs.)
B1BC Copper #6 - 250 MCM 10 4
TB1BC ETPBO #6 - 250 MCM 10 4
¢ Approximately 2" square, two piece connector provides over 1-1[2" surface @ Listed 467
contact between conductors. .
e 5/16" x 1-7/8" stainless steel cap screw with flat washer and nut included. @ Listed 96

e Manufactured from high conductivity copper alloy.

¢ Recommended installation tool - 1[2" socket wrench, end wrench or nut driver.
 Suitable for direct burial.

CETPB - Electro Tin Plated Bronze.

2 Bolt Parallel Connectors

Conductor Box Approx. Box ‘ .
Range (AWG) Qty. Wt. (Ibs.) Listed 467

204 Copper #6 - 250 MCM 10 4-100 @ Listed 96
204T ETPBOI #6 - 250 MCM 10 4102

o Approximately 2" x 1-3[4" two piece connector used for splicing cables and rods.

e 5/16" x 1-7/8" stainless steel carriage bolts, flat washers and nuts included.

e Manufactured from high conductivity copper alloy.

e Recommended installation tool - 1[2" deep socket wrench, end wrench or nut driver.
e Suitable for direct burial.

CETPB - Electro Tin Plated Bronze.

Part No. Material
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Bonding Clamps

Listed 467

Cable to Flat Metal Connectors
Conductor Box Approx. Box

Listed 96

GG

Part No. Material

Range (AWG) Qty. Wt. (Ibs.)
213 Copper [b-40 10 4-112
213T ETPBOI b - 40 10 4-112
o Approximately 1-3[4" x 2" two piece, one bolt connector connects conductors Z
through 9/16" diameter to flat metal objects up to 1/2" thickness such as steel
ladders, small I-beams, channel, etc.
e 5/16" x 1-1/4" stainless steel cap screw with flat washer included.

¢ Manufactured from high conductivity copper alloy.
¢ Recommended installation tool - 1[2" socket wrench, end wrench or nut driver.
e Suitable for direct burial.

CETPB - Electro Tin Plated Bronze.

@ Listed 467
@ Listed 96

Bonding Plate
Conductor Box Approx. Box

Part No. Material

Range (AWG) Qty. Wt. (Ibs.)
217 ETPBO b - 4@ 5 3-12

e Features a pressed-in stud which ensures a flat mounting surface.
e Approximately 2-1[2" x 3-1[4" cast bonding plate provides over
8 square inches of bonding surface.
¢ Dual cable pressure connector accepts conductors up to 916" diameter.
e Two 506" mounting holes provide secure mounting.
e Recommended installation tool - 1[2" socket wrench, end wrench or nut driver.
e Suitable for direct burial.
[ETPB - Electro Tin Plated Bronze.

Flange Bonding Clamp

Conductor Box Approx. Box
Range (AWG) Qty. Wt. (Ibs.)

223 Copper b - 40 10 20
223T ETPBO b - 40 10 20

e Approximately 3-3[@" x 2-12" bonding plate provides over 8 square inches of
bonding surface.

e Large cable connector offers 3" of contact between the bonding plate and the cable.

e Accommodates conductors up to 906" diameter.

e Ideal for bonding to steel I-beams up to 1" thick.

¢ Recommended installation tool - 1[2" socket wrench, end wrench or nut driver. @ Listed 467

e Suitable for direct burial. @ Listed 96

Part No. Material

[ETPB - Electro Tin Plated Bronze.

APPLICATION NOTES:

e It is imperative to properly prepare the bonding surface before applying the bonding lug or plate. All
paint, rust, moisture and debris must be removed. The use of a rasp (see page 326) or grinding tool is
recommended to ensure all surface oxidants have been removed. Generously coat the bonding surface
with the appropriate antioxidant (see page 148), then install the bonding lug or plate.
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Section 1.9.8 & 1.9.9 HAAVA/I ’
ZAAT e,

Pipe Bonding Straps

OD Tube Conductor Approx. Each Box Approx. Box

Part No.

Size Size (AWG) Wt. (Ibs.) Qty. Wt. (Ibs.)
231S2-2 | 1-12"-2-12"| 2 Solid 102 25 12-102
231S2-4 | 1-12"-2-12" | 4 Solid 102 25 12-102
231S2-6 | 1-12"-2-12" | 6 Solid 12 25 12-12

For use in agricultural environments such as milking parlors or hog confinement facilities.
Aids in the establishment of an equipotential ground plane thus reducing problems
associated with stray voltage.

Stainless steel bonding strap designed to fit 1-1/2" to 2-1/2" outside diameter tubing.
Comes with a 5 foot copper conductor exothermically welded to the strap.

Cable Tray Clamps

Tinned Bronze Cable Tray Clamp

Box Approx. Box
Qty. Wt. (Ibs.)
TBCTC #6 Solid through 250 MCM 10 5

Part No. Conductor Range (AWG)

Used for bonding galvanized steel or aluminum cable trays to the @ Listed 467
grounding electrode system. @ Listed 96
TBCTC can replace 3 clamps from other manufacturers due to its superior

conductor range taking design.

Electro-tin plated cast bronze.

Two-piece connector provides a 1-1[2" linear surface contact between
conductors and the clamp.

18-8 stainless steel ribbed neck 3/8" bolt with low profile #4 Phillips head
can be driven into a 0.44" hole to prevent rotation during installation.
Aluminum conductors should be wire brushed and used with a [ihc based
antioxidant (HAAJC8 page 148).

Recommended installation toolsCDI6" socket wrench, open-end wrench
or nut driver, 706" drill bit, [# Phillips screw driver and a hammer.
Recommended torque 15 ft-Ibs.

Suitable for direct burial.

Conductor Size
(AWG)

CRGC6 b 25 4

Part No.

Box Qty. Approx. Box Wt. (Ibs.)

Listed 467

®

CRGC4 2 10 5
Used for bonding galvanized steel or aluminum cable trays to the grounding
electrode system.
Used when welded connections are not feasible.
Unique design allows clamps to form connections at most any angle.
Electro-tin plated brass. %
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Rebar & Water Pipe Clamps

Part No Rebar Pipe Conductor Box Approx. Box
’ Range Range Range (AWG) Qty. Wt. (Ibs.)
RB12A 3@"-1" | 1@"x1" | 10 Sol. - 2 Str. 10 2-112
RB12B 3@"-1" | 1@"x 1" | 10 Sol. - 2 Str. 10 2-112

Manufactured from high conductivity copper alloy.
Approved for direct burial in earth or concrete.

¢ Lay-in feature speeds installation.

RB12A is for parallel mounted conductors.

RB12B is for perpendicular mounted conductors.

[ ]
Section 1
Grounding Components

Ground Rod Conductor Box Approx. Box
or Pipe Size Range (AWG) Qty. Wt. (Ibs.)

BGC4 " - 1" 1o - p 3
BGC41.25-2 1-104" - 2" [no - 2 10 6
BGC42.5-4 2-12" - 4" no - p 10 9

¢ Bronze clamp has many uses such as bonding to ground rods or copper
water pipes.

Part No.

@ Listed 467

Conduit Bonding Clamps

Part No. Conduit Conductor Box Approx. Box
Range Range (AWG) Qty. Wt. (Ibs.)
BGC4SCS 12" - 33" 1o - 2 10 2-112
TBGC4SCS 12" -3@" 1o - 2 10 2-112
TBGC4SCSSsd| 112" - 34" 1o -2 10 2-112
e Bronze clamp for bonding conduits that are flush mounted to a surface “%

such as a wall, floor or ceiling.
e "Low Profile" design utilizes 1/4" diameter long machine screws.
[Electro tin plated bronze.
[dIncludes stainless steel hardware. Rated for direct burial.

Listed 467

S
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CPC Pipe Ground Clamps

¢ Wide conductor range; #6 Solid through 250 MCM. e Dual UL Listing (UL96 and UL467).
e Also used for pedestal grounding. o Acceptable for direct burial.

CElectro Tin Plated Bronze includes stainless steel hardware. e Tamper Resistant comes with break away nuts.

Listed 96
Listed 467

sjusuodwo) Huipunoin
T UOIIRS

Pipe Range .5/.75

Tamper Nominal Pipe Pipe Outside Box Approx. Box

Material

Resistant Size Range Diameter Qty. Wt. (Ibs.)
CPC.5LF5 No ETPBI 5" -.75" 375" - 1" 5 2-112
CPC.5LY5TP [és ETPBC] 575" 375" - 1" 5 2-112

Listed 96
Listed 467

Pipe Range 1/1.25

Tamper Nominal Pipe Pipe Outside Box Approx. Box

Resistant el Size Range Diameter Qty. Wt. (Ibs.)
CPC10.25 No ETPBO 1" -1.25" 75" -1.7" 5 3
CPC101.25TP Cés ETPBO 1"-1.25" 75" -1.7" 5 3

e Feature [quick connect[Ibi-directional design.
e Pressed stud design ensures a flush mounting surface.

@ Listed 96
@ Listed 467

Pipe Range 1.5 through 6

Tamper Nominal Pipe Pipe Outside Box Approx. Box

Resistant L Size Range Diameter Qty. Wt. (Ibs.)

CPC1.52 No ETPBCI 1.5"-2" 1"-24" 5 3-3[4

CPC1.52TP Cés ETPBOI 1.5"-2" 1"-24" 5 3-34
CPC2.513 No ETPBI 2.5"-3" 2.25" - 3.5" 5 5
CPC2.503TP Cés ETPBO 2.5"-3" 2.25" - 3.5" 5 5

CPC3.5[4 No ETPBOI 3.5"-4" 3.2"-4.5" 5 6-114

CPC3.54TP Cés ETPBCI 3.5"-4" 3.2"-4.5" 5 6-114

CPC5[8 No ETPBOI 5"-6" 4.75" - 6.63" 5 8-314

CPC5[ETP Cés ETPBOI 5"-6" 4.75" - 6.63" 5 8-314

e Feature [quick connect[Ibi-directional design.
e Pressed stud design ensures a flush mounting surface.
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Universal Pipe Clamps

Nominal Box Approx. Box
Pipe Size Qty. Wit. (Ibs.)

UPC.750.25 | Tinned Copper | .75" - 1.25" | 10 9
UPC1.52 | Tinned Copper | 1.5"-2" 10 9-112
UPC2.53 | Tinned Copper | 2.5" - 3" 5 6
UPC3.5[@ | Tinned Copper | 3.5"-4" 5 7 ¢ UPC.750.25

UPC5[8 Tinned Copper 5" -6" 5 9

e All clamps provide 1-1/2" of contact area to ensure sufficient @ Listed 96
electrical contact for both ground fault and lightning current. @ Listed 467
e These clamps can be connected to ground conductors via
exothermic connections and[dr standard compression lugs.
e Lug ends are 1[@" x 1" and have holes that are 3[8" diameter
1" on center spacing.
e The UPC.750.25 provides bi-directional grounding capabilities
making it the perfect connection for grounding fence rail to
fence post applications.
¢ All clamps are manufactured from highly conductive tinned
copper and feature stainless steel hardware.

Material

LE Style Mold
See page 297
Nominal Box Approx. Box Section 5.5

Material

Pipe Size Qty. Wt. (Ibs.)
UPC8C Tinned Copper 8" 5 14
UPC10C | Tinned Copper 10" 5 15-114
UPC12C | Tinned Copper 12" 5 17-3[4

¢ Provides bi-directional grounding capabilities making it the perfect
connection for grounding large diameter pipes.

¢ Clamps include mechanical connector to connect ground conductors @ Listed 96
#6 AWG thru 250 MCM.

o Clamps can also be connected to ground conductors via exothermic @ Listed 467
connections and[dr standard compression lugs.

e Manufactured from highly conductive tinned copper; includes
stainless steel hardware.

¢ Provides 1-1/2" of contact area to ensure sufficient electrical contact
for both ground fault and lightning current.

e Lug ends are 1[4" x 1" and have holes that are 716" diameter
1" on center spacing.

e For conductors larger than 250 MCM exothermically weld to
the clamp.

e Rated for Direct Burial.

LE Connection Type
Cable Lug Mold Weld Metal
Size Size Part No. | yltraShot | NUWTUBE
[2Sol. | 1@"x 1" | LE-2S141B | US65 | NUWTUBE65
20 | 1@"x1"|LE-2M141B | US65 | NUWTUBE65
4@ |1@"x 1" | LE-4[@141B | US90 | NUWTUBE90
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Section 1.10

Section 1
Grounding Components

Swimming Pool Grounding

Index
Description Page
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Section 1.10.1 HAAVA/I °
L/ I

Typical Pool Grounding Layout
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Pool Grounding Components

Section 1
Grounding Components

1 - One-Hole Tinned Copper Lay-In Lug 6 - CPC Pipe Clamps
Part No. Conductor Range (AWG) Bolt Hole Size Part No. Material gtz)m;‘P:‘pe Plg;a zut;ﬂfe
TCLI414DB 4-14 1o € nange ameste
« Suitable for direct burial. CPC1.52 | Tinned Bronze 1.5"-2 1"-2.4
e See Page 118 for more information. CPC2.503 | Tinned Bronze 2.5"-3" 2.25" - 3.5"

 Suitable for direct burial.

e Conductor Range #6 - 250 MCM.

o [ther sizes available.

e See Pages 124 & 203 for more information (Grounding & LP

Sections).
2 - Copper Split Bolt @) Listed 467
Conductor Range for Minimum Ta
Equal Main (AWG) P
GESB6 4 Sol. - 8 Sol. 16 Sol.
* Suitable for direct burial. 7 & 8 - Cable to Cable Ultraweld

» See Page 119 for more information.

Exothermic Connection Molds

Part Weld Metal Required

No. | ultrashot | NUwTUBE | Handle
PT8S8SB | US25 | NUWTUBE25 MH1
PS8SSL | US25 | NUWTUBE25 | MH3 (Included)
PSBS6SL | US25 | NUWTUBE25 | MH3 (Included)

3- Copper Offset Terminal Lug e See Page 278 for more information.
Part No. Conductor Range (AWG)  Bolt Hole Size
GE[L2 14 Str. - 6 Str. B

Not Suitable
for Direct Burial

» See Page 119 for more information.

Exothermic Connection Molds

Part ‘ Weld Metal ‘ Required

Packing
No. | yitrashot | NUWTUBE | Handle | Mat'l No.

RP38SB | US25 | NUWTUBE25 | MH1 WRPSLO
RP4L8SA | US25 | NUWTUBE25 | Included | CERPM1
RCB8SB | US65 | NUWTUBEES | MH1 WRPSLO
RB12A 3@ -1 10 Sol. - 2 Str. RC#8SB | USG5 | NUWTUBESS | MH1 WRPSLCI

RBI12B | 38" - 1" | 10 Sol. - 2 Str. | RCB8SB | USG5 | NUWTUBESS | MH1 WRPSLL]
e Suitable for direct burial.
e See Page 123 for more information.

» See Pages 307 & 308 for more information.
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Section 1.10.2 & 1.10.3 y e o - 4

/ \ / . Listed 467

12 - UL L|sted Prefabricated
#8 Solid Copper Ground Mesh
Re_bar Conductor Conductor Part No. Width Length Con_duct_or Approx. Each

Size Type (AWG) Length (ft.) (ft.) (ft.) Spacing (in.) Wt. (Ibs.)
GM350812 50 12

e Prefabricated rebar grounding assembly with exothermically GM375812 3 7> 12 42
welded connection. GM3100812 3 100 12 51

e Standard 24" long rebar.

¢ Can be wire tied or welded to rebar cage prior to concrete pour.

e See Page 196 for more information.

sjusuodwo) Huipunoin
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Part No.

RB3GA8S[H

e [ther mesh sizes and wire gauges available.
* See Page 98 & 99 for more information.

Pool Grounding & Bonding Technical Notes

r
TECHNICAL NOTES:
¢ 680.26 Equipotential Bonding* (Summarized)
(A) Performance. The equipotential bonding required by this section shall be installed to reduce voltage
gradients in the pool area.
(B) Bonded Parts. The parts specified in 680.26(B)(1) through (B)(7) shall be bonded together using solid
copper conductors, insulated covered, or bare, not smaller than 8 AWG or with rigid metal conduit of brass or
other identified corrosion-resistant metal. Connections to bonded parts shall be made in accordance with 250.8**,
An 8 AWG or larger solid copper bonding conductor provided to reduce voltage gradients in the pool area shall not
be required to be extended or attached to remote panelboards, service equipment, or electrodes.
(1) Conductive Pool Shells. Bonding to conductive pool shells shall be provided as specified in 680.26(B)(1)(a)
or (B)(1)(b). Poured concrete, pneumatically applied or sprayed concrete, and concrete block with painted or
plastered coatings shall all be considered conductive materials due to water permeability and porosity. Cnyl liners
and fiberglass composite shells shall be considered to be nonconductive materials.
(a) Structural Reinforcing Steel. Unencapsulated structural reinforcing steel shall be bonded together by steel
tie wires or the equivalent. Where structural reinforcing steel is encapsulated in a nonconductive compound,
a copper conductor grid shall be installed in accordance with 680.26(B)(1)(b).
(b) Copper Conductor Grid. A copper conductor grid shall be provided and shall comply with (b)(1)
through (b)(4).
(1) Be constructed of minimum 8 AWG bare solid copper conductors bonded to each other at all points of
crossing. The bonding shall be in accordance with 250.8 or approved means.
(2) Conform to the contour of the pool and the pool deck.
(3) Be arranged in a 300 mm (12 in.) by 300 mm (12 in.) network of conductors in a uniformly spaced
perpendicular grid pattern with a tolerance of 100 mm (4 in.).
(4) Be secured within or under the pool no more than 150 mm (6 in.) from the outer contour of the pool sheII.J
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HAL‘/I ) Section 1.10.3
ZAAT i,

Pool Grounding & Bonding Technical Notes

(2) Perimeter Surfaces. The perimeter surface shall extend for 1 m (3 ft.) horizontally beyond the inside
walls of the pool and shall include unpaved surfaces as well as poured concrete surfaces and other types
of paving. Perimeter surfaces less than 2 m (3 ft) separated by a permanent wall or building 1.5 m (5 ft) in
height or more shall require equipotential bonding on the pool side of the permanent wall or building. Bonding
to perimeter surfaces shall be provided as specified in 680.26(B)(2)(a) or (2)(b) and shall be attached to the
pool reinforcing steel or copper conductor grid at a minimum of four (4) points uniformly spaced around the
perimeter of the pool. For nonconductive pool shells, bonding at four points shall not be required.
(a) Structural Reinforcing Steel. Structural reinforcing steel shall be bonded in accordance with
680.26(B)(1)(a).
(b) Alternate Means. Where structural reinforcing steel is not available or is encapsulated in a nonconductive
compound, a copper conductor(s) shall be utilized where the following requirements are met:
(1) At least one minimum 8 AWG bare solid copper conductor shall be provided.
(2) The conductors shall follow the contour of the perimeter surface.
(3) Only listed splices shall be permitted.
(4) The required conductor shall be 450 to 600 mm (18 to 24 in.) from the inside walls of the pool.
(5) The required conductor shall be secured within or under the perimeter surface 100 to 150 mm
(4 in. to 6 in.) below the subgrade.
(3) Metallic Components. All metallic parts of the pool structure, including reinforcing metal not addressed
in 680.26(B)(1)(a), shall be bonded. Where reinforcing steel is encapsulated with a nonconductive compound,
the reinforcing steel shall not be required to be bonded.
(4) Underwater Lighting.
(5) Metal Fittings.
(6) Electrical Equipment.
(7) Fixed Metal Parts. All fixed metal parts shall be bonded including, but not limited to, metal-sheathed
cables and raceways, metal piping, metal awnings, metal fences, and metal door and window frames.
Exception No 1[Those separated from the pool by a permanent barrier that prevents contact by a person
shall not be required to be bonded.
Exception No 2: Those greater than 1.5 m (5 ft.) horizontally of the inside walls of the pool shall not be
required to be bonded.
Exception No 3: Those greater than 3.7 m (12 ft.) measured vertically above the maximum water level
of the pool, or as measured vertically above any observation stands, towers, or platforms, or any diving
structures, shall not be required to be bonded.
(C) Pool Water. An intentional bond of a minimum conductive surface area of 5600 mm? (9 in.?) shall be
installed in contact with the pool water. This bond shall be permitted to consist of parts that are required to be
bonded in 680.26(B).

Section 1
Grounding Components

¢ 250.8 Connection of Grounding and Bonding Equipment**
(A) Permitted Methods. Equipment grounding conductors, grounding electrodes conductors, and bonding
[umpers shall be connected by one of the following means[]
(1) Listed pressure connectors
(2) Terminal bars
(3) Pressure connectors listed as grounding and bonding equipment
(4) Exothermic welding process
(5) Machine screw-type fasteners that engage not less than two threads or are secured with a nut
(6) Thread-forming machine screws that engage not less than two threads in the enclosure
(7) Connections that are part of a listed assembly
(8) Other listed means
(B) Methods Not Permitted. Connection devices or fittings that depend soley on solder shall not be used.

[NEC 2011 Equipotential Bonding Article 680.26
L [(INEC 2011 Connection of Grounding and Bonding Equipment Article 250.8
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Section 1.11

Section 1
Grounding Components

Fence Grounding/Bonding Equipment

Index
Description Page
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1.11.5 Fence Gate Assemblies
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Section 1.11.1 HAAVA/I °
L/ I

Universal Pipe Clamps

(0]

3 5 mn

e ] Nominal Box Approx. Bo ¢ All clamps provide 1-1[2" of contact area to

2 Part No. Material omin X ABprox- Box ensure sufficient electrical contact for both

=) Pipe Size Qty. Wt. (Ibs.) i :

ag . ” " ground fault and lightning current.

Q¢ UPC.7500.25 | Tinned Copper | .75" - 1.25" | 10 ° « These clamps can be connected to ground

g - UPC1.5[2 | Tinned Copper | 1.5"-2" 10 9-112 conductors via exothermic connections

2 UPC2.53 | Tinned Copper | 2.5" - 3" 5 6 E"dmrjta”da{dmﬁomﬁfessc'log 'UQ?‘- les that

= X I e Lug ends are x 1" and have holes tha

’ UPC3.5[4 | Tinned Copper | 3.5" - 4 > 7 are 3[8" diameter 1" on center spacing.
UPC5[@E Tinned Copper 5"-6" 5 9 e The UPC.750.25 provides bi-directional

grounding capabilities making it the perfect
connection for grounding fence rail to fence
post applications.

e All clamps are manufactured from highly
0 conductive tinned copper and feature
stainless steel hardware.
0
UPC .7501.25
@ Listed 96

Listed 467

LE Style Mold
See page 297
Section 5.5

LE Connection Type

Cable Lug Mold Weld Metal
Size Size Part No. | UltraShot | NUWTUBE

(R Sol. | 14" x 1" | LE-25141B US65 NUWTUBEG5
20 |1@"x 1" | LE-2[0141B US65 NUWTUBEG65
40 |1M4"x 1" | LE-4[0141B usao NUWTUBES0
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HAL‘/I ) Section 1.11.2
ZAAT i,

Fence Clamp Assemblies

Section 1
Grounding Components

FCAUCL2T120 FCAUER4/048 FCAUBL2T48R4/036
3" Post 6" Post 1.5" Post
Left Ground Conductor is Right Ground Conductor is Left Ground Conductor is
[P AWG Tinned Solid x 1000bng 400 Concentric x 40bng [2 AWG Tinned Solid x 4(0bng &
No Right Ground Conductor No Left Ground Conductor Right Ground Conductor is

4[0 Concentric x 3[0bng

Follow the steps outlined below to specify the Fence Clamp Assembly you need.

The following Single Wire Left example is a Fence The following Double Wire example is a Fence Clamp

Clamp Assembly Ultraweld with a nominal post size of Assembly Ultraweld with a nominal post size of 1.5"-2"

2.5"-3" with the left side of clamp exothermically welded with the left side of clamp exothermically welded to 250

to 2T AWG conductor that is 10' (120") long. MCM conductor that is 4' (48") long and the right side of
clamp exothermically welded to 40 conductor that is 3]
(36") long.

FCAU C L 2T 120 FCAU B L 25CM 48 R 4/0 36
|

-~ T N ; Left Side Right Side
ggnnig Left Side Left Side Fence Ground Ground
Assembl Conductor Ground Clamp Conductor Conductor

UItraweI?:Il Designator Conductor Assembly Length Length
) Length Ultraweld (in.) (in.)
o post Left Side (in.)
Nominal Post Size Ground Left Side Right Si
(See Chart A Below) Conductor Conductor C(I)gndtuiltdoi
Size Desi t .
(See Chart B Below) esignator Designator
Nominal Post Size Left Side Right Side Ground
(See Chart A Below) Ground Conductor
Conductor Size
Size (See Chart B Below)
(See Chart B Below)
Chart A Chart B
Nominal Post Size Codes Ground Conductor Size Codes
A [.75" - 1.25" 2 R AWG Bare Solid
B [1.5"-2" 2T 02 AWG Tinned Solid
C D2.5'|l’ - 3|’|' i-[z] g%ﬁ(\:WG Barg Stranded Note: 1[0 - 40 are supplied in
D IZI3I;5 -"4 >0 02 Concentr!c standard 19 strand unless otherwise
EDIS"-6 oncentric requested. 250 MCM and larger are

4[0 0400 Concentric

25CM = 250 MCM Concentric
3CM = 300 MCM Concentric
35CM = 350 MCM Concentric

supplied in 37 strand.
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Section 1.11.3 HAAVA/I °
L/ I

Fence Fabric Grounding Clamps

Conductor Box Approx. Box

@
g
2
28 PatNo  gize (awG) Qty. Wt (Ibs.)
ng
g8 FGC8 [B 25 5
3" FGC6 b 25 5
g FGC4 % 25 5
FGC2 W) 25 5
FGC2M0 200 10 3
FGC2-4M0 | [R &40 | 10 3

Tamper Resistant

Conductor Box Approx. Box

PartNo. g e (AWG) Qty. Wt (Ibs.)
FGCTP B 25 5
FGC6TP 5 25 5
FGCATP % 25 5
FGC2TP w 25 5
FGC26TP | [2& b | 25 5
FGC2MTP 2 10 3
FGC2-4MTPO] [R&4M | 10 3

([ . Y

NOTES:
[Accepts a (2 AWG and[dr 400 AWG conductor.

« Unique design allows clamp to form connections at most any angle.
e Specific uses include connection to both fence fabric and barbed wire.
e The conductor maintains a direct path to ground while connected to an oblect
that is parallel, perpendicular or in any degree in between.
e Electro tin plated brass clamp comes complete with stainless steel hardware.
e Allows for use with most metallic surfaces including galvanized.
. ° [ther sizes available. Please contact factory for more information. -

Fence Ground System

Fence grounding systems are designed to provide
protection against dangerous dbuch[potentials. The
fence fabric ground clamp is an integral component of
this personnel safety system.
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HAL‘/I ) Section 1.11.4
ZAAT i,

Flexible Gate Jumpers

8

Part No. Jun_1per Conductor Size Approx. Each Box Approx. Box g
Size (AWG) Wt. (Ibs.) Qty. Wt. (Ibs.) . g

GOI2S24 | 2 AWG 2 solid 12 10 5 '%‘3,
GI2[M24 | 2[0 AWG 2[0 concentric 1 10 10 g:g
G024 | 40 AWG | 400 concentric 1-102 10 15 3
(&)

e Can be used with the universal pipe clamps or can be exothermically welded
to the fenceldate post.

e Three sizes designed to fit either a #2 solid, 2/0 stranded or 4/0 stranded
exothermic mold.

¢ Flex [Umpers made from welding cable.

e Standard length is 24" long.

e [ther lengths available. Please contact factory for more information.

Gate mper welded
directly to posts.

Gate [mper welded to
UPC clamp.
See page 134 for UPCES]

VD (Pipe) Connection Type (Range Taking) LE Connection Type
Cable Nominal Mold Weld Metal Cable | Lug Mold Weld Metal
Size Pipe Size Part No. UltraShot | NUWTUBE Size | Size | PartNo. | yjtraShot | NUWTUBE
[2 Sol. | 1-1[@" to 4" Pipe | [D-2S[1.25[3B US65 NUWTUBE65 [2Sol. | 1@"x1"| LE-2S141B | US65 | NUWTUBEGS
20 | 1-1@"to 4" Pipe | [D-2[0C1.250#B | US115 | NUWTUBE115 20 |1@"x1"|LE-2[0141B| US65 | NUWTUBEGS
40 | 1-1@"to 4" Pipe | [D-4M[1.25[3B | US150 | NUWTUBE150 40 |1@"x1"|LE-4[0141B| US90 | NUWTUBE9O
*See page 292 for more VD (Pipe) Connection Types. [($ee page 297 for more LE Connection Types.
NOTE:

Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through
issues with the pipe (typically with 2/0 or 4/0 conductors), adding sand inside the fence post well
past the exothermic connection may solve this problem. Another solution would be to use a smaller
conductor such as a [2 AWG [Umper which uses a smaller size weld metal. The last solution may
be to use mechanical fence clamp assembly such as the ones found in Section 1.11 on page 135.
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Section 1.11.5 HAAVA/I °
L/ I

Fence Gate Assemblies
(Exothermically Welded)

sjusuodwo) Huipunoin
T uondas

FGAUDBR2WC18
4" Fence Post
1.5" Gate Post
Fence Post is on the Right
2 AWG [mper x 1-1[20bng
No Ground Conductor

FGAUCBL4/0WC2425CM48
3" Fence Post
1.5" Gate Post
Fence Post is on the Left
4[0 MWmper x 200bng
250 MCM Ground Conductor x 4' long

Follow the steps outlined below to specify the Fence Gate Assembly (Exothermically Welded) you need. The following
example is a Fence Gate Assembly Ultraweld with a nominal fence post size of 2.5"-3" and a nominal gate post

size of 1.5"-2" with the fence post on the left, a 4/0 AWG welding cable that is 2' (24") long and a 250 MCM ground
conductor that is 4' (48") long.

FGAU C B L 4/0WC 24 25CM 48

Fence Gate — -K ) \ Ground**
Assembly Fence Post Side Flexible [mper Conductor
Ultraweld (L= Left or Length (in.) :

R = Right) Length (in.)

Flexible lmper Ground**
Nominal Fence Post  Nominal Gate Size Conductor Size
Size Post Size (See Chart B Below) (See Chart C Below)
(See Chart A Below) (See Chart A Below)
Chart A Chart B Chart C
Nominal Post Size Codes | | Flexible [Mmper Size Codes Ground Conductor Size Codes| Note: 1@ - 4
A [1.75" - 1.25" 2WC O [R AWG Welding Cable 2 02 AWG Bare Solid are supplied
B [I1.5"- 2" 2[@WC 020 AWG Welding Cable| | 2T R AWG Tinned Solid in standard 19
C [J2.5"-3" 4[MWC 0400 AWG Welding Cable| | 2-7 CJCR AWG Bare Stranded | strand unless
D [J3.5" - 4" 1[0 O 10 Concentric otherwise
E 5" - 6" 2[0 O20@ Concentric requested.
4[0 400 Concentric 250 MCM and
25CM = 250 MCM Concentric | larger are
**If ground conductor is not required, then leave ggyMingoMl\(ll:yMancentrth supplied in
ground conductor size and length blank. — oncentric | 37 strand.
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HAL‘/I ) Section 1.11.5
ZAAT i,

Fence Gate Assemblies
(Compression Lugs)

Section 1
Grounding Components

Nominal Gate Nominal Fence Post Jumper Jumper Approx. Each

Post Size Range Size Range Size (AWG) Length Wt. (Ibs.)

FGA1.5[2-2.5[32WC24 1.5"-2" 2.5"-3" 2 24" 2-112
FGA1.5[2-3.5[42WC24 1.5"-2" 3.5" - 4" p 24" 3
FGA1.52-5[82WC24 1.5"-2" 5"-6" p 24" 3-12

« Integral component of a fence grounding system.

¢ Helps eliminate dangerous touch potential.

¢ Used when it is not feasible to exothermically bond to fenceldate posts.

¢ Flex [Umper assemblies use [ AWG Welding Cable.

¢ Shipped unassembled.
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Section 1.12

Section 1
Grounding Components

Hardware & Accessories
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Description Page
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Section 1.12.1 HAAVA/I °
L/ I

Stainless Steel Screws

Hex Head Cap Screws

PartNo. ThreadSize Length D°X Approx. Box

Qty.  Wt. (Ibs.)
C5445-100 13-20 10" 100 1-14
C5465-100 13-20 33" 100 1-102
C5485-100 1[3-20 1" 100 2
CS545-100 5016-18 12" 100 2
CS575-100 5016-18 70" 100 3
CS58S-100 506-18 1" 100 3
CS5105-100 5016-18 1-1@" 100 4
CS645-100 38-16 10" 100 3
CS665-100 38-16 3@ 100 4
CS685-100 38-16 1" 100 5
CS610S-100 3[8-16 1-14" 100 5
CS6125-100 38-16 1-102" 100 6
CS616S-100 3[8-16 2" 100 6
C5885-100 102-13 1" 100 9
C51085-100 508-11 1" 100 15-102

Slotted Round Head Machine Screws

PartNo. Thread Size Length D°X APProx. Box

Qty. Wt (Ibs.)

MS103S-100 10-24 3@" 100 12
MS106S-100 10-24 34" 100 12
MS108S-100 10-24 1" 100 12
MS44S-100 13-20 12" 100 1
MS46S-100 14-20 3@" 100 1-14
MS48S-100 14-20 1" 100 1-112
MS412S-100 14-20 1-12" 100 2-114

Tamper Resistant Bolts

Box Approx. Box

Part No. Thread Size Length Qty. Wt. (Ibs.)

RHBB64S-10 3038-16 ia" 10 13
RHB[B65S-10 3[8-16 5@" 10 12
Before After
NOTES:

e Manufactured from 18-8 stainless steel.
e [ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.12.2
ZAAT i,

Stainless Steel Washers & Nuts

Flat Washers
Inside Outside Box Approx. Box

Part No.

Diameter Diameter Qty. Wt. (Ibs.)
W45-100 13" 5@ | 100 102 @
W5S-100 506" 3@" 100 12 \/

W6S-100 3@" 1" 100 1
W8S-100 1" 1-13" 100 2

Section 1
Grounding Components

Lock Washers

Part No. Size Box Approx. Box

Qty. Wt (Ibs.)
LW4S-100 13" 100 102
LW5S-100 516" 100 12 @
LW6S-100 3@" 100 1
LW8S-100 2" 100 1-102

Star Washers

e, sie G e
SW4S-100 13" 100 12
SW5S-100 506" 100 102
SW6S-100 3@" 100 10
SW8S-100 12" 100 12

Dragon Tooth Washers

Box Approx. Box

Part No. Size Qty. Wt. (Ibs.)
DTW4-100 14" 100 12
DTW6-100 3@" 100 12
DTW8-100 2" 100 12

NOTES:

e Manufactured from 18-8 stainless steel.
¢ Sold in 100 piece packages.
o [ther sizes available. Please contact factory for more information.
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Section 1.12.2 HAAVA/I °
L/ I

Stainless Steel Washers & Nuts

Belleville Washers

parcro. BOLHOS M W mhckness et sy on. oty

BW4S-100 14" 0.500" | 0.255" 0.038" 0.047" 376 100 12 @
BW6S-100 3@" 0.750" | 0.380" 0.040" 0.059" 392 100 102 \_/
BW8S-100 916" 1.125" | 0.567" 0.038" 0.073" 268 100 1

¢ 301 Stainless Steel

e Maintains bolt pre-load over time.

o Allows for differential thermal expansion without loss of load.
¢ Provides even loading over contact area.

Fender Washers

Part No Inside Outside Box Approx. Box
’ Diameter Diameter Qty. Wt. (Ibs.)
FW6S-100 38" 1-13" 100 1-112
FW8S-100 12" 2" 100 2-112
Nuts

Thread Box Approx. Box

Raiises Size Qty. Wt (Ibs.)
N420S-100 |  1[@-20 100 1
N5185-100 | 5006-18 | 100 1-102
N6165-100 |  3[E-16 | 100 1102 -

N813S-50 132-13 50 2

Tamper Resistant Nut

Thread Box Approx. Box e _——
Size Qty.  Wt. (Ibs.) ‘
N518SBLCN-10 | 51618 10 103 ‘ \ ’

Before After

NOTES:
e Manufactured from 18-8 stainless steel.
e [ther sizes available. Please contact factory for more information.
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HAL‘/I ) Section 1.12.3
ZAAT i,

Silicon Bronze Screws, Washers & Nuts

Hex Head Cap Screws
Box Approx. Box

Part No. Thread Size Length

Section 1
Grounding Components

Qty. Wt (Ibs.)
CS46B-100 1@-20 33" 100 1-112
CS58B-100 | 5016-18 1" 100 3
CS68B-100 3[8-16 1" 100 4-112

Lock Washers
Box Approx. Box

Part No. Size Qty. Wt. (Ibs.)
LW4B-100 14" 100 12
LW5B-100 506" 100 12
LW6B-100 3@" 100 34
Flat Washers
Part No. _Inside Qutside Box Approx. Box
Diameter Diameter Qty. Wt. (Ibs.)
W4B-100 14" 53" 100 14
W5B-100 506" 34" 100 102 v
W6B-100 3@" 1" 100 34
Nuts

Part No. Thread Size DOX APProx. Box

Qty. Wt (Ibs.) @
N420B-100 |  1[-20 100 102 =
N518B-100 | 5006-18 | 100 1-102 ~-
N616B-100 |  3[B-16 100 1-102
NOTES:

¢ Sold in 100 piece packages.
e [ther sizes available. Please contact factory for more information.

Neoprene Washers

Box Approx. Box

Part No. Size Qty. Wt (Ibs.)

W6R-50 3@" 50 34

W6R-100 3@" | 100 1-12

W8R-50 " 50 34 v
W8R-100 12" | 100 1-102
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Section 1.12.4-1.12.6 HAAVA/I °
L/ \E

Thread Forming Screw

h-h-ths.t
S s

® = = s @ e & = 5 & o

Box
Qty.
SMS0126SHWZ-50 50
e [112-24 x 5[8" zinc plated thread forming hex
washer head screw with external washer.
o Used with white standoff insulators

(11/16WINS & 7/8WINS).
e Removes paint on a 12-24 threaded rack hole.

Approx. Box

Wt. (Ibs.)

Nails

Ringed Common

Box

Qty.

Approx. Box
Wt. (Ibs.)

Diameter
Head

Description

274-100 4d Copper Ringed 1-12" 3" 100 34
274S-100 | 4d Stainless Steel Ringed -1 506" 100 34
A274-100 4d Aluminum Common 1-508" 14" 100 102
275-100 6d Copper Common 2-18" 14" 100 1-14
2775-100 | 6d Stainless Steel Ringed 2" 38" 100 1
Sheet Metal Screws
- Box Approx. Box

Part No. Description Qty. Wt (Ibs.)

290-100 No. 12 x 5[8" Long 100 34

291-100 No. 12 x 1" Long 100 1

e Stainless steel pan head sheet metal screw.
¢ Use for fastening cable loops and[dr bonding terminals to
thin sheet metal surfaces.
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HAL‘/I ) Section 1.12.7 -1.12.9
ZAAT i,

TEK Screws
Teks / 3
Part No. LD AS\II)trO)I(I;BOX e No. 12-14 x 3[4" long stainless steel Teks [B self
Qty. - (Ibs.) drilling and threading screw.
295-25 25 14 « General purpose screw for use with 12 through 26
295-100 100 34 gauge steel.
Teks / 5
Part No. DB°X Approx. Box e No. 12-24 x 1-1[@" stainless steel Teks [ self
Qty. Wt. (lbs.) drilling and threading screw.
296-25 25 12 e Heavy duty screw for use with 1[@through 26
296-100 | 100 1-14 gauge steel.

o Ideal for installing bonding plates.

Expansion Anchors

Box Approx. Box

Part No. Description Qty. Wt (Ibs.)
280-25 1[4 x 1" Long 25 12
280-100 1[4 x 1" Long 100 2-114
281-25 1[4 x 1-12" Long 25 34
281-100 1[4 x 1-12" Long 100 2-34

¢ Has stainless steel pin and [@mac [V body for corrosion
resistant installation.
e This anchor requires a 1[4" diameter mounting hole.

Abrasive Pad & Cold Galvanizin

R

Abrasive Pad Cold Galva;i;ing Spray

Part No. Box Qty. Unit Wt. (oz.) Part No. Qty. Unit Wt. (oz.)
3MABPAD 12 2 CGS EA 16
e Pad removes oxidation from surface when e Instant cold galvanizing spray provides protection
properly used. Critical step when making a equal to hot dip galvanizing.
low resistance connection. e Used for touching up surfaces affected by welding.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 147

Section 1
Grounding Components



Section 1.12.10 HAAVA/I °
L/ I

Antioxidant Joint Compound

Aluminum
Box Approx. Box

Part No. Size Qty. Wt. (Ibs.)
HAALT12 12 oz. 12 12
HAALT8 8 oz. 12 6

sjusuodwo) Huipunoin
T UOIIRS

¢ [Xide inhibiting [@int compound used to improve
electrical conductivity and enhance the integrity of
the connection.

¢ Synthetic base with suspended zinc particles.

¢ Material is gray in color.

e Recommended for aluminum to aluminum

(

connections, aluminum to copper connections and ANTIOXIDANT
aluminum conduit threads. JOINT
CompouNP
Copper

Box Approx. Box

Part No. Size Qty. Wt. (Ibs.) \\\_///

HCALQ1[2 12 o0z. | 12 102
HCALJ8 8 oz. 12 6

Ckide inhibiting [Gint compound used to improve
electrical conductivity and enhance the integrity of the
connection.

Synthetic base with suspended copper particles.
Material is copper in color.

Recommended for copper to copper connections,
copper threads and all grounding applications.

Part No. Qty. Unit Wt. (oz.)
NCIICLR EA 8
NOeOXeID® Antioxidant Paste
Cold applied clear antioxidant for aluminum

to aluminum, aluminum to copper and
copper to copper connections.

148 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



PRAEGER

Section 2
Lightning Protection
Components

Index
Description Page
2.1 Lightning Conductors & ACCESSOMES .....cuuuviirrrniriierrnieisrere e erene e eeennns 151
2.2 Air Terminals & ACCESSOIIES .uuuiiruiiiiriiiiriererieeeriessrnaesrss s e e e esnesernaes 161
2.3 Air Terminal BaseS ......iuvuiiiriiiiiiiiieie e er e s s ene e e e ra e 177
2.4 Thru-Roof[Wall Connectors, Assemblies & ACCESSONIES .....uvvvrenrenrennnnn. 187
2.5 Lightning Conductor Cable Connectors & Clamps........ccovevvveviieniennnnen. 195
2.6 Bonding Lugs & PIates ......ccuuuiiiiiiiiiiiiriin e 205
2.7 Lightning Warning System.........cccuviiiiiiiinicei e 211

(UL Definitions

96[LL standard for lightning protection components
50H2: Harger's number for lightning protection (assigned by UL)

4670L standard for grounding components
2S01: Harger's number for grounding (assigned by UL)

468[UL listing for lugs
KZMW: Harger's listing for lugs (assigned by UL) )
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Notes HAA?A/IH

Installation Training
e Taught by an industry expert

e Covers all installation practices

[: Lightning Protection

=
]

e Review NFPA 780 requirements

e Classes available monthly

e [lew an installed system

T uonas

e Hands-on learning

\_/ e Earn CEC hours[dcertain states apply)

HARGER ¢ No charge to attend
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Sign up now [ httpITiAww.harger.com(fraining[Iptdates.cfm
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Section 2.1

Lightning Conductors

& Accessories
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Section 2.1.1 HAAVA/I
L/ I

®

Class I Copper Conductors
These conductors are intended for use on structures
up to and including 75' in height.

E
‘ @ Listed 96

Part No. No. of Stl:and X-Sec_tional ETP* A_pprox. Approx. Wt. Ree!/ (ofo]]] Ap!)rox. Reel/
Strands Size AreainCM Diameter Ibs./M ft. Size Coil Wt. (Ibs.)
24-25CLIL 24 14 AWG 98,600 No 706" 320 250 8
- 24-50CIL 24 14 AWG 98,600 No 706" 320 500 16
= 24-100 24 14 AWG 98,600 No 706" 320 1000 37
§- 24-250 24 14 AWG 98,600 No 706" 320 2500 90
?\3 29-25COIL 29 16 AWG 72,500 No 3@" 203 250 5-114
% § 29-50COIL 29 16 AWG 72,500 No 3@" 203 500 10-12
Bl | 29-100 29 |16AWG| 72,500 | No | 3" 203 1000] 24
e > 29-250 29 16 AWG 72,500 No 3@" 203 2500 55
'g 29-500 29 16 AWG 72,500 No 33" 203 5000 112
§ 29T-25COLO 29 16 AWG 72,500 [és 3@" 203 250 5-14
B 29T-50COLOO 29 16 AWG 72,500 [és 3@" 203 500 10-112
29T-10001 29 16 AWG 72,500 [és 3@" 203 1000 24
29T-25001 29 16 AWG 72,500 [és 3@" 203 2500 55
29T-5001 29 16 AWG 72,500 [és 3@" 203 5000 112
32-25COIL 32 16 AWG 80,000 No 706" 213 250 5-12
32-50CCIL 32 16 AWG 80,000 No 706" 213 500 11
32-100 32 16 AWG 80,000 No 706" 213 1000 27
32-250 32 16 AWG 80,000 No 706" 213 25000 62
32-500 32 16 AWG 80,000 No 706" 213 5000 122
32T1-25COOLO 32 16 AWG 80,000 Cés 706" 213 250 5-112
327-50COLOO 32 16 AWG 80,000 Cés 706" 213 500 11
32T-100 32 16 AWG 80,000 Cés 706" 213 1000 27
327-250 32 16 AWG 80,000 Cés 706" 213 2500 62
32T-5001 32 16 AWG 80,000 Cés 706" 213 5000 122
CETP - Electro Tin Plated
~

(TECHNICAL NOTES:

maximizes the surface area of the conductor while allowing greater installation flexibility.
e Class I Minimum Requirements:
- 187 pounds per 1,000 feet.
- Cross-sectional area of 57,400 circular mils.
- Minimum strand size 17 AWG.
L Conductors are marked every 30With a green ink dot for cable fastner spacing.

« Class I lightning conductors are manufactured using a special rope lay process. This process

_J
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HAL‘/I ) Section 2.1.2
ZAAT i,

Class II Copper Conductors
These conductors are intended for use on structures
greater than 75' in height.

‘ ’ @ Listed 96

No. of Strand X-Sectional ETP* Approx. Approx. Wt. Reel/Coil
Strands Size AreainCM Diameter Ibs./M ft. Size

Approx.
Part No.

Reel/Coil Wt.
(Ibs.)

28-25CCIL 28 |14AWG| 115,000 No 1" 375 250 9-112
28-50CCIL 28 | 14AWG| 115,000 No 102" 375 5007 19 %
28-100 28 | 14AWG| 115,000 No 102" 375 1000 39 g
28-250 28 |14AWG| 115,000 No 102" 375 25000 103 E
28T-25CCILO 28 | 14AWG| 115,000 | [@s 12" 375 25001 9-112 o ‘é
28T-50CCILO] 28 | 14AWG| 115,000 | [@s 12" 375 5000 19 8%
28T-1000] 28 | 14AWG| 115,000 | [@s 1" 375 1000 39 $§
28T-250071 28 |14AWG| 115000 | [@s 12" 375 25000 103 2
40-28 28 0865 | 211,500 No 508" 660 25000 174 %
CETP - Electro Tin Plated =

[ TECHNICAL NOTES: A
e Class II lightning conductors are manufactured using a special rope lay process. This process
maximizes the surface area of the conductor while allowing greater installation flexibility.
e Class II Minimum Requirements:
- 375 pounds per 1,000 feet.
- Cross-sectional area of 115,000 circular mils.
- Minimum strand size 15 AWG.
L ° Conductors are marked every 30With a green ink dot for cable fastner spacing. -
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Section 2.1.3 HAAVA/I °
L/ I

Class I Aluminum Conductors
These conductors are intended for use on structures
up to and including 75' in height.

@ Listed 96

No. of Strand X-Sectional Approx. Approx. Wt. Reel/Coil Approx. Reel/Coil

LTS 2 Strands Size AreainCM Diameter Ibs./M ft. Size Wt. (Ibs.)
A24-25CIL 24 14 AWG 98,600 706" 95 250 2-112
A24-50C[IL 24 14 AWG 98,600 706" 95 5001 5

= A24-100 24 14 AWG 98,600 706" 95 1000 13
E A24-250 24 14 AWG 98,600 706" 95 25001 28
H A24-500 24 | 14AWG| 98,600 7006" 95 50001 56
gg, A28-25CLIL 28 14 AWG 115,000 " 112 2500 3
§§r A28-50CIL 28 14 AWG 115,000 " 112 5003 6
i:, A28-100 28 14 AWG 115,000 " 112 1000 13
E A28-250 28 14 AWG 115,000 2" 112 2500 33
.‘§D A28-500 28 14 AWG 115,000 " 112 5000 66
=

rTECHNICAL NOTES: A
e Class I lightning conductors are manufactured using a special rope lay process. This process
maximizes the surface area of the conductor while allowing greater installation flexibility.
e Class I Minimum Requirements:
- 95 pounds per 1,000 feet.
- Cross-sectional area of 98,600 circular mils.
- Minimum strand size 14 AWG.
¢ Conductors are marked every 30With a green ink dot for cable fastner spacing.

\_
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HAL‘/I ) Section 2.1.4 & 2.1.5
ZAAT i,

Class II Aluminum Conductors
These conductors are intended for use on structures
greater than 75' in height.

@ Listed 96 4 ' -
A37R (rope lay)
Part No No. of Strand X-Sectional Approx. Approx. Wt. Reel/Coil Approx. Reel/Coil
* Strands Size AreainCM Diameter Ibs./M ft. Size Wt. (Ibs.)
A37R-25CLIL 37 13 AWG 192,000 19032" 190 2500 5
A37R-50CLIL 37 13 AWG 192,000 19032" 190 5001 10
A37R-100 37 13 AWG 192,000 19032" 190 1000 23
A37R-250 37 13 AWG 192,000 19032" 190 2500 56
A37R-500 37 13 AWG 192,000 19032" 190 50000 112
(. )
TECHNICAL NOTES:

e Class II Minimum Requirements:
- 190 pounds per 1,000 feet.
- Cross-sectional area of 192,000 circular mils.
- Minimum strand size 13 AWG.
L Conductors are marked every 30With a green ink dot for cable fastner spacing.J

Bonding Conductors

@ Listed 96

No. of Strand X-Sectional Approx. Approx. Wt. Reel Approx. Reel

AR Strands Size AreainCM Diameter Ibs./M ft. Size Wt. (Ibs.)
14 Copper 14 16 AWG 28,000 14" 92 1000 11-14
A10 Aluminum 10 14 AWG 41,100 506" 39 1000 6
A4 Aluminum 1 4 AWG 41,740 13[B4" 39 1000 6

e A4 is a solid, single conductor.

TECHNICAL NOTES:
e Class I & II Minimum Requirements:
- Copper bonding conductorsC17 AWG, 26,240 circular mils.
- Aluminum bonding conductors[14 AWG, 41,100 circular mils.
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Section 2.1.6 & 2.1.7 HAAVA/I °
L/ I

Cable Clips
PartNo.  Material "o BECR0 T nductors” Q. W (Ibsy.
250 Copper 28 20 100 1
A250 Aluminum A28 NA 100 12
¢ Hole diameter is 5/32 (.156 in.)
e Use with 277S. See page 146. @ Listed 96

c Pre-formed Cable Clips
5 . Fits Lightning Fits Grounding Box Approx Box
a il Conductors Conductors Qty. Wt (Ibs.)
AP | AL [ Auminum AL0 NG 100 102 -
g.% ACC2 | Aluminum A28 & A24 NA 100 12
i:a ACC3 | Aluminum A37 NIA 100 12 7
o .
_g ACC4 | Aluminum A37R NEA 100 12 @
3 Cccc1 Copper 14 2 Str.,, 4 Str,, 2 Sol. 100 2
7 CCC1T ETPCO 14 2 Str, 4 Str., 2 Sol. | 100 2 @ Listed 96 @

Ccce2 Copper 29 & 32 1[0 Str. & 2[@ Str. 100 2-114

ccezt ETPCO 29 & 32 100 Str. & 2[@ Str. 100 2-114

CCC3 Copper 28 & 24 400 100 2-112

cce3T ETPCO 28 & 24 4@ 100 2-112

Ccc4 Copper 40-28 250 MCM 50 2-314

CCC4T ETPCO 40-28 250 MCM 50 2-34

e Copper cable loop fasteners manufactured from .045" x 5[8" (1110 soft drawn
electrolytic tough pitch copper coil.

e Aluminum cable fasteners manufactured from .051" x 5[8" 3003-0 aluminum.

e 9/32" (.280 in.) hole to accept 1/4" hardware.

¢ See fasteners on page 146.

LIETPC - Electro Tin Plated Copper

( )
TECHNICAL NOTES:
e Conductors shall be fastened to the structure upon which they are placed at intervals not exceeding
0.9 m (3 ft).*
« Clips for securing copper conductors shall be cast or made from sheet copper with a minimum
thickness of 0.032 inch (0.81 mm) and a minimum width of 3/8 inch (9.5 mm).**
¢ Aluminum clips for securing aluminum conductors shall be of cast aluminum or made from sheet
aluminum with a minimum thickness of 0.051 inch (1.3 mm) thick and a minimum thickness of 1/2
inch (12.7 mm) wide.**
[Per NFPA 780 Conductor Fasteners Section 4.10
LI][IJJL96 Standard for Lightning Protection Components Sections 15.1 & 15.2
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HAL‘/I ) Section 2.1.8
ZAAT i,

Standing Seam Clamps

Box Approx Box
Qty. Wt. (Ibs.) ;

i
CusC Copper | 50 6-102 @ Listed 96
ALSC | Aluminum | 50 3-1@
¢ Designed for use on standing seam roof applications.

e Can be used on seams that have widths of 14" or less.
e Cable clips not included. (See page 156)

Part No. Material

Used with [I151xxI
series base

1]
el
c
(]
o
o
Qo
£
o
~°
c
€0
28
Q
Q3
no
a
[=)]
£
f=1
el
=
2
-

Box Approx Box

Part No. Description Qty. Wt. (Ibs.)
SSSC1 Stainless Steel - 1 Bolt 10 2
SSSC2 Stainless Steel - 2 Bolt 10 2

¢ Designed for use on standing seam roof applications.
¢ Can be used on seams that have widths of 1" or less
e Maximum clamp depth is 5/8".

e Cable clips not included. (See page 156)

NOTE:
e Clamps can be used in conjunction with a #CCC/#ACC cable clip (See page 156) for cable
fastening applications or use two clamps to secure either a #151121 or #15138I base (See
page 178) to the seam.
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Section 2.1.9 HAAVA/I °
L/ I

Adhesive Cable Holders

Box Approx Box

Part No. Material Qty. Wt. (Ibs.)
261 Stamped Copper 100 8-114
A261 Aluminum 100 4
261T ETPCO 100 8-114
e Economical stamped copper adhesive cable holder.
- Fack ntaling cable holder cesigned to permit maximum Lt 56

movement of thermally expanding or contracting cables.
LETPC - Electro Tin Plated Copper

Z uonpas

Box Approx Box
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Part No. Material Qty. Wt. (Ibs.) N
262 Stamped Copper 500 45
A262 Aluminum 500 22
262T ETPCO 500 45
e Superior stamped copper cable holder secured by a surface
compatible adhesive. @ Listed 96 i
¢ Will not "roll-up" or loosen due to cable pull as will the i
round type.

¢ Use on any flat surface where a fast, secure, adhesive
cable holder is required.

¢ Designed for use with all cables thru 400 or up to
916" diameter.

e Turned up edges for reduced puncture hazard and pooling
area for increased adhesion.

CETPC - Electro Tin Plated Copper

( TECHNICAL NOTES: )

¢ Conductors shall be fastened to the structure upon which they are placed at intervals not exceeding
0.9 m (3 ft).*

« Clips for securing copper conductors shall be cast or made from sheet copper with a minimum
thickness of 0.032 inch (0.81 mm) and a minimum width of 3/8 inch (9.5 mm).**

e Aluminum clips for securing aluminum conductors shall be of cast aluminum or made from sheet
aluminum with a minimum thickness of 0.051 inch (1.3 mm) thick and a minimum thickness of 1/2
inch (12.7 mm) wide.**

[Per NFPA 780 Conductor Fasteners Section 4.10
LIZﬂ]JJL96 Standard for Lightning Protection Components Sections 15.1 & 15.2

_J
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HAL‘/I ) Section 2.1.10
ZAAT i,

Adhesives

Rubber

Part No. Approx. Each Box Approx Box

Wt. (Ibs.) Qty. Wt (Ibs.)
264 10 2 20

e Fast drying rubber adhesive for bonding to rubber membrane roofing.
e Minimum application temperature is 40°F.
¢ Application coverage (per gallon) is 40 #CUBU or #AUBU bases or

100 #262 adhesive cable holders on smooth rubber roofing. v

TECHNICAL NOTE:

¢ Contractor must verify adhesive compatibility with roofing contractor or manufacturer.

RUBaig apresVE

M-1 Structural Sealant
Box Approx Box
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Part No. Color

(01472 Wt. (Ibs.)
M1-100Z-B Black 24 26
M1-100Z-G Gray 24 26
M1-100Z-L Limestone 24 26
M1-100Z-W White 24 26

¢ 10.1 fluid oz. cartridge

e Tough thermosetting adhesive.

¢ Develops 300 PSI shear strength on metal, masonry and wood. Not for use
on TPOor hypolon roofs.

e Capable of 3001 elongation and can accommodate dimensional changes in
construction materials down to minus 20[E.

¢ Contains no volatile organic solvents. (No VOC's)

e Can be used in confined spaces and also to bond solvent-sensitive materials
such as expanded polystyrene foam (EPS).

¢ Service temperature[340[F to 200[F

rAPPLICATION NOTES: A

Excellent for Emergency Repairs -
* Multipurpose structural sealant is designed for difficult bonding and sealing applications such as low slope
commercial roofing. It bonds aggressively to EPDM, PVC, BUR, coal tar, SBS mod bit, granulated APP,
many types of coated metal, metal flashing details, and FRP.
e Some Galvalume™ or Kynar coated roofs may require NP1 polyurethane sealant.
¢ Excellent for underwater emergency repairs.
* Non-slump, self-fixturing mastic that cures to a durable bond with exposure to atmospheric moisture.
Heavy Duty Construction Adhesive -
» Tough thermosetting adhesive that can be used to permanently bond structural assemblies such as
coping, metal edge, skylights.
e Capable of bonding steel deck to bar [@ints and metal sandwich panels to roof and wall purlins.
o Application coverage (per tube) is approximately 15 cable holders or 5 bases.
e Must be installed on a clean, free of dirt surface in temperatures not below 30°F.

. _J
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Section 2.1.11 HAL‘/I °

L I\S =
Cable Guards
-
PVC
Approx. Each Box Approx Box
LTSl Wt. (Ibs.) Qty. Wt (Ibs.) —— .

320 1-102 3 5 ] ' s

“
e 3[4" OID. x 8[bng PLT pipe cable guard for protecting §§\| \\\‘\E?"’
all cables thru 4[0. (] \\ N \‘;‘//
¢ Three galvanized fastening clips furnished for mounting \_,E \:t\\ :’//’/
with nails or screws. t\\\\ 5:///’
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Plastic
Approx. Each Box Approx Box

PartNo.  Color Wt (lbs)  Qty. Wt (Ibs.)
321B Black 1 5 >-102
321G Gray 1 5 >-102

e 1/2" x 8' extruded thermo plastic cable guard with flanges provides
concealment and protection for cables and down conductors.

rTECHNICAL NOTE: A
e Down conductors located in runways, driveways, school playgrounds, cattle yards, public walks, or
other locations subject to physical damage or displacement shall be guarded. Metallic guards shall be
bonded at each end. The down conductor shall be protected for a minimum distance of 1.8 m (6 ft.)
above grade level.[]
LEI}\IFPA 780 Protecting Down Conductors Sections 4.9.11, 4.9.11.1 & 4.9.11.2 P
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PRAEGER

Section 2.2

Air Terminals & Accessories

=]

Index £

N

S2

Description Page §§

221 Class I COPPEr AIF TEIMINAIS ......vveeeeereeeereesesereeeesesseseseesesesesesessesesenns 162 g

2.2.2 Class II Copper Air TermMiNaAlS......c.viiuiieriiiiiieeiierie e a e eaas 163 =
2.2.3 Class I Aluminum Air TerminalS.......ccueveeerrernnrerriereenrernneersneernaseennnes 164
2.2.4 Class IT Aluminum Air TErmMinalS .......cvveveiireririeriie e 164
2.2.5 Safety Tip Air Terminals = STAT ..ccvuiiiiiiiee e 165
2.2.6 Air Terminals with Safety Cable..........cooiiiiiiiiiiiii e 166
2.2.7 Specialty Air TerminalS.......cocvuoiiiriiiiereie e 167
2.2.8 Air Terminal ASSEMDIIES .....ceuiirriiiriiei e 168
2.2.9 Air Terminal Adaplers. ... 169
2.2.10  Air Terminal BraCeS......uivuuuiiiriiiiiiiii it r s s ra e aa s 172
2.2.11  Air Terminal EXtENSIONS .....uiiiviiiiiiiiiirie et e 173
2.2.12  Extension RO COUPIENS .....coiiiiuuiiiiieiiiieriins s ersin s s srns s e srnn s s eana s e ees 174
2.2.13  Decorative FinialS .......coieuuiiiiiiiiiiiiiiiesee e e 175

(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIonsJ

NOTE:
Air Terminals are also known as Strike Termination Devices (STD) or
Lightning Rods.
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Section 2.2.1

3/8" Diameter

Part No. ) Part No. I_’art No. Length Box Approx Box
Copper Nickel Plated Tin Plated Qty. Wt. (Ibs.)
3810CUAT | 3810CUATN | 3810CUATT | 10" 10 5-112
3812CUAT | 3812CUATN | 3812CUATT | 12" 10 6-114
3816CUAT | 3816CUATN | 3816CUATT | 16" 10 7-34
3818CUAT | 3818CUATN | 3818CUATT 18" 10 9
3824CUAT | 3824CUATN | 3824CUATT | 24" 10 10-112
3836CUAT | 3836CUATN | 3836CUATT | 36" 10 18-314
3848CUAT | 3848CUATN | 3848CUATT | 48" 10 21

PRAEGEL

Class I Copper Air Terminals

e Manufactured from highly
conductive electrolytic tough
pitch copper alloy 110.

¢ Conductivity greater than
9907 when annealed.

o Utilizes standard 3[8" UNC
threads.

e Adapters sold separately. See
pages 169-171.

¢ Longer lengths available.
Please contact factory for
more information.

@ Listed 96

@

=

\_

rTECHNICAL NOTES:

e Class I air terminals are used on structures up to and including 75Cih height.

e For longer air terminals, select an air terminal and combine with extension rods and couplers on
pages 173 & 174.

e Class I Minimum Requirements:
- Minimum diameter is 3/8" solid.
- The tip of an air terminal shall be not less than 254 mm (10 in.) above the object or area

it is to protect.[]

[INFPA 780 Air Terminal Height Section 4.6.2.1
e Air terminals shall be secured against overturning or displacement by one of the following
methods: (1) Attachment to the object to be protected, (2) Braces that are permanently and
rigidly attached to the structure. Air terminals exceeding 600 mm (24 in.) in height shall be
supported at a point not less than one-half their height.]
[INFPA 780 Air Terminal Support Sections 4.6.2.2.1 & 4.6.2.2.2

J

162
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HAL‘/I ) Section 2.2.2
ZAAT i,

Class II Copper Air Terminals

1/2" Diameter O
PartNo.  PartNo.  PartNo. | __ .. Box Approx Box [l Ma"“fac.t“ref f“’"l“ highly A
Copper Nickel Plated Tin Plated 9t qty. wt. (Ibs.) C%Zguccgvee? sﬁgo ﬁ'g toug
1210CUAT | 1210CUATN | 1210CUATT | 10" 10 6-12 o Eonduct?\ﬁty gregter tHan 9907
1212CUAT | 1212CUATN | 1212CUATT | 12" 10 7-34 when annealed.
1216CUAT | 1216CUATN | 1216CUATT | 16" | 10 10-102 . tL’;i'iZ?jS standard 102" UNC
" reads.
1218CUAT | 1218CUATN | 1218CUATT | 18 10 11-304 « Adapters sold separately. See
1224CUAT | 1224CUATN | 1224CUATT | 24" 10 15-112 pages 169-171.
1236CUAT | 1236CUATN | 1236CUATT | 36" 10 23-13 . IF-)longer Iengtthavailablf- : 2
" ease contact factory for more |z ()
1248CUAT | 1248CUATN | 1248CUATT | 48 10 31 information. % §
2 £
@ Listed 96 @ N§
&
F=hs]
$3
a
- (=]
5/8" Diameter - =
Part No. PartNo. | . .. Box ApproxBox * Utilizes standard 5[8" UNC ml 5
Nickel Plated Tin Plated "9 Qty. Wt. (Ibs.) threads. _ =
¢ Longer lengths available.
5810CUAT | 5810CUATN | 5810CUATT | 10" 10 9-314 Please contact factory for
5812CUAT | 5812CUATN | 5812CUATT 12" 10 11-314 more information.
5816CUAT | 5816CUATN | 5816CUATT | 16" 10 15-34
5818CUAT | 5818CUATN | 5818CUATT | 18" 10 17-34
5824CUAT | 5824CUATN | 5824CUATT | 24" 10 23-112
5836CUAT | 5836CUATN | 5836CUATT | 36" 10 35-114 i
5848CUAT | 5848CUATN | 5848CUATT | 48" 10 47
f
Listed 96 | *
=
( - )
TECHNICAL NOTES:
e Class II air terminals are used on structures greater than 7500h height.
e For longer air terminals, select an air terminal and combine with extension rods and couplers on
pages 173 & 174.
e Class II Minumum Requirements:
- Minimum diameter is 1/2" solid.
- The tip of an air terminal shall be not less than 254 mm (10 in.) above the object or area
is it to protect.d
[CINFPA 780 Air Terminal Height Section 4.6.2.1
e Air terminals shall be secured against overturning or displacement by one of the following
methods: (1) Attachment to the object to be protected, (2) Braces that are permanently and
rigidly attached to the structure. Air terminals exceeding 600 mm (24 in.) in height shall be
supported at a point not less than one-half their height. O
LEI]]NFPA 780 Air Terminal Support Sections 4.6.2.2.1 & 4.6.2.2.2 )
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Section 2.2.3 & 2.2.4 HAAVA/I °
L/ I

Class I Aluminum Air Terminals

1/2" Diameter N
Box Approx. Box ]
Part No. Length
Qty. Wt. (Ibs.) ¢ Manufactured from highly conductive
1210ALAT | 10" 10 2-112 aluminum.
1212ALAT | 12" 10 2-3@ . U(tjilizes stanlc(ljard iy L|JNCSthreads. o
" N o Adapters sold separately. See pages 169-171.
1216ALAT 16" 10 3102 ¢ Longer lengths available. Please contact
1218ALAT | 18 10 3-34 factory for more information.
1224ALAT | 24" | 10 5 {
Ml | 1236ALAT | 36" | 10 8-13@ Oy usteass |}
il 1248ALAT | 48" 10 10
5
H : : - <
5 Class II Aluminum Air Terminals
28 ,
ge 5/8" Diameter
= N N
g Part No. Length g:;( As\I’?tm()l(l-)ngX
.‘§D 5810ALAT 10" 10 3-12 o ManL!factured from highly conductive
Al | 5812ALAT | 12" | 10 4 aluminum.
° o Utilizes standard 58" UNC threads.
5816ALAT | 16" 10 5-14 e Adapters sold separately. See pages 169-171.
5818ALAT | 18" 10 6-34 e Longer lengths available. Please contact
5824ALAT 24" 10 833 factory for more information. g
5836ALAT | 36" 10 12-3[4 g
n Listed 96 E
5848ALAT | 48 10 17-102 @ g
€
~

( TECHNICAL NOTES:
e Class I air terminals are used on structures up to and including 7500h height. Class II air terminals
are used on structures greater than 750h height.
» For longer air terminals, select an air terminal and combine with extension rods and couplers on
pages 173 & 174.
¢ Class I Minimum Requirements:
- Minimum diameter is 1/2" solid.
- The tip of an air terminal shall be not less than 254 mm (10 in.) above the object or area
it is to protect.[]
e Class II Minumum Requirements:
- Minimum diameter is 5/8" solid.
- The tip of an air terminal shall be not less than 254 mm (10 in.) above the object or area
is it to protect.[]
[INFPA 780 Air Terminal Height Section 4.6.2.1
¢ Air terminals shall be secured against overturning or displacement by one of the following
methods: (1) Attachment to the object to be protected, (2) Braces that are permanently and
rigidly attached to the structure. Air terminals exceeding 600 mm (24 in.) in height shall be
supported at a point not less than one-half their height.1J

LEIEI}JFPA 780 Air Terminal Support Sections 4.6.2.2.1 & 4.6.2.2.2 )
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HAL‘/I ) Section 2.2.5
ZAAT i,

Safety Tip Air Terminals - STAT

Revolutionary new air terminal designed with safety as well as efficacy in mind. The
air terminallSltip consists of a sphere approximately 3[4" in diameter. The rounded
tip helps minimize personnel inlUries caused by accidental falls.

Part No. Diameter Length Class A(I:::ﬁ::{n g:;( AS\II’t':O()I(I.:sB.c),X Q

3812CSTAT 3@" 12" I Copper 10 7
3816CSTAT 3@" 16" I Copper 10 8-102
3818CSTAT 3@" 18" I Copper 10 9-314
3824CSTAT 3@" 24" I Copper 10 11-13 ‘g
1212ASTAT " 12" I Aluminum 10 3-14 §
1212CSTAT " 12" II Copper 10 8-112 §
1216ASTAT " 16" I Aluminum 10 4 glg
1216CSTAT " 16" II Copper 10 11-14 {3 g
1218ASTAT " 18" I Aluminum 10 4-114 2
1218CSTAT " 18" Il Copper 10 12-112 £
1224ASTAT " 24" I Aluminum 10 5-112 g
1224CSTAT 2" 24" II Copper 10 16-114 =
5812ASTAT 5" 12" II Aluminum 10 4-12 .
5812CSTAT 5@" 12" II Copper 10 12-112 J
5816ASTAT | 5" 16" II | Aluminum | 10 5-3@
5816CSTAT 5" 16" I Copper 10 16-112 ;
5818ASTAT 5@" 18" II Aluminum 10 7-114 o
5818CSTAT 58" 18" I Copper 10 18-112
5824ASTAT 5@" 24" II Aluminum 10 9-14 2
5824CSTAT 5@" 24" II Copper 10 24-114 g

e Copper safety tipped air terminals available in electro plated tin (add suffix T to part
number) or nickel plating (add suffix N to part number). @ Listed 96

Longer lengths available. Please contact factory for more information.
58" diameter STATs have standard 58" UNC threads.

Adapters sold separately. See pages 169-171.

For added safety, use with flexible adapters. See page 170.
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Section 2.2.6

PRAEGEL

Air Terminals with Safety Cable

®

A
[
(=]
=
S
a - Copper/ Approx. Each Box Approx. Box
gm Part No. Diameter Length Class Aluminum Wt (Ibs.) Qty. Wt. (Ibs.) :
4y | 1212CUAT-WSC36 | 102" 12" II Copper 3@ 10 7-102 :
Q'E 1212ALAT-WSC36 12" 12" I Aluminum 14 10 2-112 &
g 1224CUAT-WSC36 1" 24" 11 Copper 1-102 10 15 =
3 5812ALAT-WSC36 5@" 12" 11 Aluminum 12 10 5
"' @ Listed 96
&
e
O
Safety Tip
. Copper/ Approx. Each Box Approx. Box
Part No. Diameter Length Class Aluminum Wt (Ibs.) Oty. Wt. (Ibs.) L
1212ASTAT-WSC36 12" 12" I Aluminum 14 10 2-112 {
1224CSTAT-WSC36 " 24" II Copper 1-112 10 15 i
1224ASTAT-WSC36 1" 24" I Aluminum 12 10 5 §
3824CSTAT-WSC36 3@" 24" I Copper 1-114 10 12-112 d
=

( NOTES: 7

e Copper air terminals available in electro plated tin (add suffix T to part number) or
nickel plating (add suffix N to part number).

e Comes with attached 36" safety cable.

e Cable prevents air terminal from falling off structure if air terminal detaches from base.

e Longer lengths available. Please contact factory for more information.
o Adapters sold separately. See pages 169-171. )

\_
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HAL‘/I ) Section 2.2.7
ZAAT i,

Specialty Air Terminals

Bent Copper Clad Air Terminals
Approx. Each

Part No. Diameter Length Class

Wt. (Ibs.)
5810BCCATTSE 508" 70 | 1 9

e For protecting security cameras mounted on poles.

e Manufactured from 5/8" x 10' copper clad ground rod.

e Thread size is 5[8" in diameter and 6" in length.

e Comes with (2) #IN1011S jam nuts, (2) LW10S lock washers and
(2) W10S flat washers.

o [ther sizes available. Please contact factory for more information.
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2"
Lightning Rod Clamps
Part No. "A" Approx. Each Wt. (Ibs.)
LRCSS3[16[3 8" 2-12
LRCSS30612 12" 3-112

e Manufactured from 3/16" x 2" 304 stainless steel.
Includes 3[8-16 stainless steel hardware.
Can be mounted using stainless banding systems such as
BAND-IT® by others or by welding.
o [ther sizes available. Please contact factory for

more information.

Closed Circuit TV Copper Clad Air Terminal
Approx. Each
Wt. (Ibs.)

CCTLTCAT58 5@" 53" II 7
e For protecting security cameras mounted on poles.

e Manufactured from 5/8" x 8' copper clad ground rod.
e [ther sizes available. Please contact factory for more information.

Part No. Diameter Length Class

18%" —-‘
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Section 2.2.8 HAAVA/I °
L/ I

Air Terminal Assemblies

SSATMSC2
(not included)

— (7 B

£ Copper Air Terminals with Fiberglass Mast Assembly
% Part No. P';;Jze[z:ﬂgstsh Aif)':'z‘:rslfi:al CEEiE CI(E))I(::l(:lscigr G R
(ft)  Length(in.) (+/-1") P  length(ft) Wt (Ibs)
CUFATM-10 14 26 32 10 43
CUFATM-50 14 26 32 50 50
CUFATM-90 14 26 32 90 60
CUFATM20-5-15* 20 60 28 15 45

[$hips partially assembled

e Designed for use with towers or other structures which require long air terminal extensions.

e Protects tower lighting, antennas and miscellaneous equipment from direct lightning strikes.

¢ Copper braided lightning conductor is exothermically attached to the air terminal and extends
past the end of the pole in various lengths.

e Mast is manufactured from heavy duty, rigid 1/4" thick fiberglass.

e Requires separate mounting assembly such as #SSATMSC2.

Air Terminal Mast Mounting Assembly

Part No. Qty. Approx. Each Wt. (Ibs.)
SSATMSC2 | EA 1-112

e Mounts CUFATM assembly (above) to vertical
pole or tower platform.

e Mounts 2" mast to 2" OD tube.

¢ Manufactured from stainless steel.

¢ Includes 38" stainless steel hardware.
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HAL‘/I ) Section 2.2.9
ZAAT i,

Air Terminal Adapters

S o

Standard £
. Thread Diameter Box  Approx. Box s
Part No. Material A B Qty. Wt. (Ibs.) g-
120 Copper 30" 508" 40 4 Ne
120N Nickel Plated | 308" 58" 40 4 ‘%E
120T Tin Plated 3@" 53" 40 4 "’a_°.
121 Copper 2" 53" 40 4 g
121N Nickel Plated 12" 58" 40 4 £
1217 Tin Plated 102" 5@" 40 4 3
Al121 Aluminum 2" 53" 40 1-112
122 Copper 508" 58" 40 4
122N Nickel Plated 53" 5@" 40 4
122T Tin Plated 58" 53" 40 4
122-5[8F12F Copper 53" 2" 40 4
Al122 Aluminum 53" 53" 40 1-112
A122-5[8F12F Aluminum 58" 12" 40 1-112
123 Copper 3@" 3@" 40 5
123N Nickel Plated 3@" 3@" 40 5
123T Tin Plated 3@" 3@" 40 5
124 Copper 38" " 40 4-114
124N Nickel Plated 3@" 12" 40 4-114
124T Tin Plated 3@" 2" 40 4-114
125 Copper 2" 12" 40 4-114
125N Nickel Plated 2" 2" 40 4-114
125T Tin Plated 2" 2" 40 4-114
A125 Aluminum 2" 2" 40 1-112

¢ Used to engage standard air terminal threads with different thread sizes
found in various air terminal base assemblies. All threads are UNC.
e [ther sizes available. Please contact factory for more information.
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Section 2.2.9 HAAVA/I °
L/ I

Air Terminal Adapters

Flexible Female Threads
Thread Diameter Box Approx. Box

Part No. Material A B Qty. Wt. (Ibs.) @ Listed 96
126 Copper 12" 5@" 10 6-114
A126 Aluminum " 53" 10 4
127 Copper 12" 2" 10 6-114
A127 Aluminum 12" 12" 10 4
128 Copper 53" 58" 10 6-114
A128 Aluminum 53" 5@" 10 4 N

Female
Thread

Z uonpas

CEmmrm=s §

[
[(=]
=
(= d
S
=
[(=]
v
(]
-
(]
(o]
(=5
=]
=
(o]
o
3
©
(=]
=
(]
=
(o
"]

Flexible Male Threads
Thread Diameter Box Approx. Box

Part No. Material A B Qty. Wt. (Ibs.)
127M Copper 12" 12" 10 6-112
A127M Aluminum " 12" 10 4-114
128M Copper 5@" 5@" 10 6-112
A128M Aluminum 50" 53" 10 4-114
129M Copper 53" 2" 10 6-112
A129M Aluminum 53" 2" 10 4-104
(NOTES: )

e Flexible air terminal adapters are used with air terminals located underneath
window washing or other mobile equipment.

e Come complete with stainless steel spring and safety chain.

e Overall length of Male thread adapter is 4-3/4".

e [Verall length of Female thread adapter is 4-1[4".

¢ Can be used in conlunction with safety tipped air terminals. See page 165.

L e [ther sizes available. Please contact factory for more information. )

170 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



HAL‘/I ) Section 2.2.9
ZAAT i,

Air Terminal Adapters

Swivel
. Thread Diameter Box Approx. Box
Part No. Material A B Qty. Wt. (Ibs.)

133 Copper 3@" 3@" 10 4-13

133N Nickel Plated 3@" 3@ 10 4-113

133T Tin Plated 3@ 3@ 10 4-113

134 Copper 3@ 12" 10 4

134N Nickel Plated 3@" 12" 10 4

134T Tin Plated 3@" " 10 4

135 Copper 3@" 58" 10 3-12 .
135N Nickel Plated 3@" 53" 10 3-12 =
135T Tin Plated 3@" 53" 10 3-12 s
136 Copper 1" " 10 3-34 £
136N Nickel Plated 1" 12" 10 3-34 T E
136T Tin Plated 12" 12" 10 333 8%
A136 Aluminum 10" 1" 10 1-112 X
137 Copper " 508" 10 3-112 g
137N Nickel Plated v 58" 10 3-102 £
1377 Tin Plated 12" 5@ 10 3-12 2
A137 Aluminum 1" 53" 10 1-102

138 Copper 503" 503" 10 3-112

138N Nickel Plated 53" 5@" 10 3-12

138T Tin Plated 5@" 5@" 10 3-12

A138 Aluminum 53" 53" 10 3-112

139 Copper 5@" 1" 10 3-12

A139 Aluminum 5@" 1" 10 3-12

¢ Used to plumb air terminals to vertical where the bases are mounted on
sloping surfaces.
e Stainless steel screws allow the adapter to be locked in any position.

Swivel - CUSM & ALSM Series

Internal Threaded Box Approx. Box ~/A
Material Threacll\ed Top MaIeBStud Qty. Wt. (Ibs.) ~
CuUsi2M Copper 2" 2" 10 5
CUS12MT Tin Plated 2" 2" 10 5
CUS38M Copper 3@" 38" 10 5
CUS38MT Tin Plated 38" 38" 10 5
CUS58M Copper 58 508 10 2 @ Listed 96
CUS58MT Tin Plated 58" 53" 10 2
ALS12M Aluminum 2" 2" 10 2
ALS58M Aluminum 53" 53" 10 2
* Male thread configuration designed to fit internally threaded air terminal bases. a‘ B ‘%
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Z uonpas

Section 2.2.10 HAAVA/I °
L/ I

Air Terminal Braces

Length

@ Listed 96

Part No. Adhesive F(_aet Type Standard Max. Air Terminal Box Approx. Box
Copper/Aluminum Lengths Supported Qty. Wk (Ibs.)
140-18 |  ----- Screw Hole 18" 24" 10 12-112
140-18AD Copper Adhesive Feet 18" 24" 10 12-3[4
A140-18AD Aluminum Adhesive Feet 18" 24" 10 12-314
140-24 | - Screw Hole 24" 36" 10 16
140-24AD Copper Adhesive Feet 24" 36" 10 16-114
A140-24AD Aluminum Adhesive Feet 24" 36" 10 16-14
140-36 | = - Screw Hole 36" 60" 10 20
140-36AD Copper Adhesive Feet 36" 60" 10 20-114
A140-36AD Aluminum Adhesive Feet 36" 60" 10 20-114
14048 | - Screw Hole 48" 72" 10 22
140-48AD Copper Adhesive Feet 48" 72" 10 22-114
A140-48AD Aluminum Adhesive Feet 48" 72" 10 22-114

¢ Galvanized steel tripod braces are used for the support of air terminals that exceed 24" in length.

¢ Constructed of 14" steel rod with welded [dints and a zinc[Ultraseal plating.

¢ Braces available with 316" holes for anchoring with screws or nails or with adhesive feet when mounting
to roofing membranes or similar surfaces where penetrations cannot be made.

¢ Lengths given are prior to installation. Please take technical notes below into consideration before ordering.

e Meets UL requirements.

(TECHNICAL NOTE:

e Air terminals shall be secured against overturning or displacement by one of the following methods[]
(1) Attachment to the object to be protected (2) Braces that are permanently and rigidly attached to the
structure. Air terminals exceeding 24 in. (600 mm) in height shall be supported at a point not less than
one-half their height.OJ

LEINFPA 780 Air Terminal Support Sections 4.6.2.2.1 & 4.6.2.2.2

_J
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HAL‘/I ) Section 2.2.11
ZAAT i,

Air Terminal Extensions

Part No. A(I::;?:;; Length Diameter g:;( A‘T” tl:o()l(l.):())x %
144-12 Copper 12" 3@" 10 12 =
144-24 Copper 24" 3@" 10 1
144-36 Copper 36" 3@" 10 1-12
144-48 Copper 48" 3@" 10 2
144-60 Copper 60" 3@" 10 2-112 N
145-12 Copper 12" " 10 34
A145-12 Aluminum 12" " 10 14
145-24 Copper 24" 2" 10 1-12
A145-24 Aluminum 24" 12" 10 12
145-36 Copper 36" " 10 2-14 ~
A145-36 Aluminum 36" 2" 10 34 5
145-48 Copper 48" 12" 10 3 g
A145-48 | Aluminum 48" 12" 10 1 @
145-60 Copper 60" 1" 10 3-3@
A145-60 Aluminum 60" " 10 1-114
146-12 Copper 12" 5@" 10 1-114
A146-12 Aluminum 12" 5@" 10 12
146-24 Copper 24" 508" 10 2-112
A146-24 Aluminum 24" 5@" 10 1
146-36 Copper 36" 5@" 10 3-34
A146-36 Aluminum 36" 5@" 10 1-112
146-48 Copper 48" 53" 10 5
A146-48 Aluminum 48" 5@" 10 2
146-60 Copper 60" 58" 10 5-14
A146-60 Aluminum 60" 5@" 10 2-112

Solid copper or aluminum extension rods are used to extend
standard air terminals to lengths required.

Extension rods are available in lengths up to 12 feet and have
standard UNC threads at each end.

Meets UL requirements.

Cther sizes available. Please contact factory for more information.
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C uondss

Section 2.2.12 HAAVA/I °
L/ I

Extension Rod Couplers

PartNo. il Diameter o0 A lhey i

147 Copper 3m" 10 2-313 ?;
148 Copper 12" 10 2-112
A148 Aluminum 2" 10 1 E
149 Copper 53" 10 1-34 Z
A149 Aluminum 538 10 1 __/

e 13[16" x 2" coupler connects air terminals to extension rods, or
used to connect sections of rods together.

e All threads are UNC.

e Meets UL requirements.

(@
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HAL‘/I ) Section 2.2.13
ZAAT i,

Decorative Finials

Decorative finial enhances building aesthetics while being part of a functional lightning protection system.
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Part No. Material Qty. Approx. Each Wt. (Ibs.)
BF16I1[2 Copper EA 3

e 16" decorative finial with 1/2" diameter internal thread.
¢ Meets UL requirements.

Without Base

With Base

.. . Internal Approx. Each
Part No. Description Material Thread Qty. Wt. (Ibs.)
BF271112 Finial Copper 2" EA 21
BF27BASE Base Copper " EA 19

e 27" decorative finial with 1/2" diameter internal thread.
e Meets UL requirements.
e Base sold separately.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 175



Notes HAAVA/I :
L/ I

Z uonpas
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PRAEGER

Section 2.3

Air Terminal Bases

=]

Index £

'

s

Description Page 8 §

231 HOMZONAl BASES......e.veeeerreseeeseesseessesesssessssssssssessssesssessessssssasnssnsans 178 £

2.3.2 UNIVEISaAl BASES .. ivvuuieiriiienieerssesnnsersssenn s srnssesnsersssensnssrnnsssnnnsennns 179 =
2.3.3 Parapet Base EXENSIONS .....c..viviiiiiiiieii i a e e 179
2.3.4 SWIVEI BASES ..vvuiiriiiiiiiieiiii et s st s e e e e s e s e e e ae e r e e aa s 180
2.3.5 I o | I 2 TP 180
2.3.6 Ridge Saddle Bases .........ccevruiiirirniiiiiiiisieeiis s srsns s s esn s e ran e eennns 181
2.3.7 1[2 Ridge Saddle Bases ........cceuueriiiruniiiiininieiiis s ssrsi s ren s s ren e eees 181
2.3.8 Pipe RailiNg BasSES ........oiiiiimiiiiiiiiiniriii e e s 182
2.3.9 CoNcealed BaSES .....cuvieruiirriiresierraserssseen s e e e e e e 184
2.3.10  Chimney FIUE BaSES.......cuuuiiiirrruiiierriiiissenrasseesnessssssnsssssssnasssssnanssenes 185
2.3.11  DOME BaSES....iiuuiiuiiiieiiiiieii e ese s s ra e 186
2.3.12  Standing Sam BasSES .........ciiiuuiiiiiiiiiiiiiii e 186

(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIonsJ
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Section 2.3.1 HAAVA/I °
L/ I

Horizontal Bases

Internally Threaded Hub Bases

Internally Box Approx. Box
Part No. Material Threaded Hub Qty s\',)t (II.:s )
Diameter ' : '
151381 Copper 38" 5 3-314
15138IT ETPBL] 3@" 5 3-314
151121 Copper 2" 5 3-3[4
15112IT ETPBO ia" 5 3-3[4
A151121 Aluminum 12" 5 1-14

Externally Threaded Hub Bases

Externally Box Approx. Box
Part No. Material Threaded Hub Qty \Fl’\ll)t (II.:s )
Diameter ' ’ '
151 Copper 58" 5 3-114
A151 Aluminum 58" 5 3-114
151T ETPBO 5@" 5 3-114

¢ Adapter needed. See page 169.

or narrow extruded shapes.
o Accepts all Class I & Class II conductors.
* Two mounting holes are provided for secure mounting using machine or self tapping screws.

NOTES:
¢ 1-3[4" x 4" base is ideal for use where mounting area is very small such as on skylight frames
CETPB - Electro Tin Plated Bronze

rTECHNICAL NOTES:
e A threaded hub provided for the attachment of the air terminal shall have at least five full threads and, if internally threaded,
shall have a wall thickness of not less than 1/16 inch (1.6 mm) measured at the base of the threads.*
 Each base support shall incorporate a connector fitting for connection to the lightning conductor. The conducting
cross-sectional area of the base support, between the connector and the base of the air terminal, shall be equal to or greater
than that of the conductor. The conductor shall contact the base for not less than 1-1/2 inches (38 mm) on all sides of the cable.*
e At least two mounting holes that will accept a No. 10 - 24 or larger bolt or screw shall be provided in the support so that it can
be permanently and rigidly fastened.J
LIZI]JL 96 Standard for Lightning Protection Components Sections 7.2, 7.4 & 7.5

J
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HAL‘/I ‘ Section 2.3.2 & 2.3.3
ZAAT i,

Universal Bases

UBU Series - Horizontal & Vertical Bases

. Wl Box Approx. Box
Part No. Material Thre_aded Hub Qty. Wt. (Ibs.)
Diameter

CUBU38I Copper 3@" 5 4-14
TCUBU3S8I ETPBOI 38" 5 4-13 Listed 96
CuBU12I Copper 12" 5 4-14
TCUBU12I ETPBO " 5 4-14
AUBU12I Aluminum 12" 5 1-112
CUBUS58I Copper 53" 5 4-14
TCUBU58I ETPBO 5@" 5 4-14
AUBUS58I Aluminum 5@" 5 1-112

e 2-5[8" x 3" base features a universal mounting design allowing it to be
installed either horizontally or vertically.

Utilizes a variety of mounting applications such as self tapping screws, nails
or adhesives.

e Accepts all Class I & Class II conductors.

CETPB - Electro Tin Plated Bronze
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Parapet Base Extensions

Base Air Terminal Offset
Part No. Material Thread Threaded Clearance
Diameter A Diameter B

Box Approx. Box

Qty.  Wt. (Ibs.)

BPBE2 Copper " 2" 10
BPBE2-3[8 Copper " 3@" 2" 10 5
BPBE2-3[8[3[8 Copper 3@" 3@" 2" 10 5
BPBE2-5[8[%[8 Copper 5@" 5@" 2" 10 5
BPBE3 Copper " " 3" 10 7-112
BPBE3-33 Copper 2" 3@" 3" 10 7-112
BPBE3-3[8[3[8 Copper 3@" 3@" 3" 10 7-112
BPBE3-5[8[%[8 Copper 5@" 5@" 3" 10 7-112
APBE2 Aluminum " " 2" 10 2-112
APBE2-5[8 Aluminum " 5@" 2" 10 2-112
APBE2-5[8[5[8 | Aluminum 5@3" 5@3" 2" 10 2-112
APBE3 Aluminum 2" 2" 3" 10 5
APBE3-5[8[3[@E | Aluminum 5@3" 5@" 3" 10 5
¢ Used when mounting air terminal bases under copings that have up to a 2" or 3" overhang.
e Provides a 2" or 3" extension (measured from inside of air terminal to parapet wall).
e Manufactured from highly conductive copper or aluminum alloys.
e Stainless steel [@m nut provides for proper positioning of air terminal.
¢ Available electro-tin plated. When ordering, add prefix T to part number.
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Section 2.3.4 & 2.3.5 HAL‘/IH
L/

Swivel Bases

UBS Series with Swivel Adapter

. ettt Box Approx. Box
Material Thl_'ead Hub Qty. W (Ibs.)
Diameter
CuBS38 Copper 3@" 5 4-112
TCUBS38 ETPBO 38" 5 4-112
CuBS12 Copper 2" 5 5-112
TCUBS12 ETPBO 2" 5 5-112
AUBS12 Aluminum 2" 5 1-112
CuBS58 Copper 53" 5 5
TCUBS58 ETPBO 58" 5 5
AUBS58 Aluminum 503" 5 5

e 2-5[8" x 3" base features a swivel adapter intended for installation on
angled surfaces.

o Utilizes a variety of mounting applications such as self tapping screws,
nails or adhesives.

o Accepts all Class I & Class II conductors.

CETPB - Electro Tin Plated Bronze.

Z uonpas
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Vertical Bases

. Intemnally Box Approx. Box
Material Threaded Hub
Diameter Qty. Wit. (Ibs.)

157 Copper 38" 10 2-112
157T Copperd 3@" 10 2-112
158 Copper " 10 2-112
158T Copperd 12" 10 2-112
A158 Aluminum 2" 10 1-14
A158R Aluminum 12" 10 1-14
158-5[8 Copper 53" 10 2-112
158-58T Copperd 53" 10 2-112
A158-5[8 Aluminum 5@" 10 1-114
A158R-5[8 Aluminum 5@" 10 1-14

e 2-1[2" long, vertical base connector features 14" mounting hole and
two stainless steel cap screws to assure a good electrical connection.

e For all standard cables up to 12" in diameter.

e #A158R and #A158R-5/8 fits aluminum cables up to 19/32" diameter.

CElectro Tin Plated

180 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



AR 7L Ky Section 2.3.6 & 2.3.7

Ridge Saddle Bases

Threaded Hub

Box Approx. Box

Part No. Material Diameter
Int. Ext. Qty. Wt (Ibs.)
160 Copper 3@" 58" 10 10
160T Copperd 3@" 58" 10 10
A160 Aluminum 12" N[A 10 4-112
A160-5[8 Aluminum 58" NA 10 4-112

e 2" x 12" base fits easily to most any surface.
e Accepts all Class I & Class II conductors.
[Electro Tin Plated

NOTE:
¢ See page 169 for adapters.

1/2 Ridge Saddle Bases

Threaded Hub

Box Approx. Box

i Diameter
Part No. Material Qty. Wt (Ibs.)
Int. Ext.
CURS6.75 | Copper 3@" 5@" 10 10
ALRS6.75 | Aluminum | 12" NA 10 5

e 2" x 6-3/4" base fits easily to most any surface.
e Accepts all Class I & Class II conductors.

NOTE:
¢ See page 169 for adapters.
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Z uonpas

Section 2.3.8 HAAVA/I
L/ I

Pipe Railing Bases

@ Listed 96

Air
Terminal
Diameter

Nominal Pipe Outside Diameter

EEEEL Size Range Pipe Size Range

CPRB.50AT38 ETPBO Sr-1" 0.84" - 1.315" 3@" 5 3-34
CPRB.50AT12 ETPBO] Sr-1 0.84" - 1.315" 1" 5 3-34
CPRB.50AT58 ETPBOI S5r-1 0.84" - 1.315" 5@" 5 3-34
APRB.5AT12 Aluminum Sr-1 0.84" - 1.315" 12" 5 2-12
APRB.5AT58 Aluminum Sr-1 0.84" - 1.315" 5@" 5 2-112

OElectro Tin Plated Bronze

Vertical

Matoril  NGialPipe  Cutside Dameter  rominai
iameter
CPRB1.5[2AT38 ETPBO 1.25" - 2" 1.315" - 2.4" 3" 5 5
CPRB1.5[2AT12 ETPBO 1.25" - 2" 1.315" - 2.4" 2" 5 5
CPRB1.5[2AT58 ETPBO 1.25" - 2" 1.315" - 2.4" 508" 5 5
APRB1.5[2AT12 Aluminum 1.25" - 2" 1.315" - 2.4" 2" 5 2-1012
APRB1.5[2AT58 Aluminum 1.25" - 2" 1.315" - 2.4" 503" 5 2-112
CPRB2.5[3AT38 ETPBO 2.5"-3" 2.25" - 3.5" 33" 5 7-1012
CPRB2.5[3AT12 ETPBO 2.5"-3" 2.25" - 3.5" 2" 5 7-102
CPRB2.5[3AT58 ETPBO] 2.5"-3" 2.25" - 3.5" 5@" 5 7-112
APRB2.5[3AT12 Aluminum 2.5"-3" 2.25" - 3.5" 2" 5 2-112
APRB2.5[3AT58 Aluminum 2.5"-3" 2.25" - 3.5" 508" 5 3
CElectro Tin Plated Bronze
NOTES: A
o Swivel adapter design allows for mounting at any angle.
e Fits all main size conductors up to 906" diameter.
¢ Air terminal not included. p
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HAL‘/I ) Section 2.3.8
ZAAT i,

Pipe Railing Bases

@ Listed 96

2
o
(]
c
=]
Qo
g
(]
o~
52
. . . . Air Approx. to
Material N;i::l:::lze opt;ts:is?zzlaRr::tir Terminal g:;( Box Wt. }s
9 P 9 Diameter ' (Ibs.) ':.,
[
CPRB3.54AT38 ETPBO 3.5"-4" 3.2"-4.5" 38" 5 8-314 £
CPRB3.5[4AT12 ETPBO 3.5" - 4" 3.2"-4.5" " 5 8-314 E‘
CPRB3.54AT58 ETPBO 3.5"-4" 3.2"-45" 58" 5 8-314
APRB3.5[4AT12 Aluminum 3.5"-4" 3.2"-4.5" 12" 5 3-314
APRB3.5[4AT58 Aluminum 3.5"-4" 3.2"-45" 5@" 5 4
CPRB5[BAT38 ETPBC] 5"-6" 5.63" - 6.63" 3@" 3 6
CPRB5[BAT12 ETPBO 5"-6" 5.63" - 6.63" " 3 6
CPRB5[BAT58 ETPBO] 5" -6" 5.63" - 6.63" 58" 3 6
APRB5[BAT12 Aluminum 5"-6" 5.63" - 6.63" " 3 3-314
APRB5[BAT58 Aluminum 5" -6" 5.63" - 6.63" 5@" 3 3-314

OElectro Tin Plated Bronze

NOTES:
» Swivel adapter design allows for mounting at any angle.
e Fits all main size conductors up to 906" diameter.
¢ Air terminal not included.
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Section 2.3.9 HAAVA/I °
L/ I

Concealed Bases

Concealed Base Assemblies

Z uonpas

Material Riser Bar R!ser Bar Box Approx. Box
Length Diameter Qty. Wt. (Ibs.)
155-6 Copper 6" 3@" 10 6-114
155-12 Copper 12" 38" 10 12-112
155-18 Copper 18" 3@" 10 18-3[4
156-6 Copper 6" 2" 10 5-114
A156-6 | Aluminum 6" 12" 10 4-114
156BM-6 Bi-Metal 6" " 10 7-112
156-12 Copper 12" 1" 10 10-14
A156-12 | Aluminum 12" 2" 10 8-114
156BM-12 | Bi-Metal 12" " 10 14-3[4
156-18 Copper 18" 2" 10 15-112
A156-18 | Aluminum 18" " 10 12-104
156BM-18 | Bi-Metal 18" 1" 10 22

o [értical concealed base assembly designed to be mounted on ridge boards or roof trusses.
¢ Horizontal concealed base assembly is designed for use on flat roof decks or other flat surfaces.
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Concealed Base Assemblies

Material Riser Bar R!ser Bar Box Approx. Box
Length Diameter Qty. Wt. (Ibs.)
157-6 Copper 6" 3@" 10 5
157-12 Copper 12" 38" 10 6
157-18 Copper 18" 3@" 10 8
158-6 Copper 6" 2" 10 6
158BM-6 Bi-Metal 6" 2" 10 6
158-12 Copper 12" 2" 10 9
158BM-12 Bi-Metal 12" 2" 10 10
158-18 Copper 18" 2" 10 12
158BM-18 Bi-Metal 18" 2" 10 12
A158-6 Aluminum 6" 12" 10 3
A158-12 Aluminum 12" 2" 10 4
A158-18 Aluminum 18" 2" 10 6

e Aluminum concealed base assemblies utilize stainless steel riser bars.

184

(NOTES: )
e Accepts all Class I and Class II conductors.
e Stainless steel [@m nut and washer are provided along with a special neoprene
sealing washer to assure a watertight installation.
e Bi-metal consists of stainless steel riser bar and bronze base.
« Air terminal adapters needed for these type of bases. See page 169 for adapters.
L Cther lengths available. Please contact factory for more information. )
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HAL‘/I ‘ Section 2.3.9 & 2.3.10
ZAAT i,

Concealed Bases

Concealed Ridge Saddle Assemblies
Riser Bar Riser Bar Box Approx. Box

Al I Length Diameter Qty. Wt. (Ibs.)

162-6 Copper 6" 2" 10 12-112
A162-6 Aluminum 6" 12" 10 8-112
162-12 Copper 12" 2" 10 5
A162-12 Aluminum 12" 12" 10 11-112
162-18 Copper 18" 2" 10 18 A
A162-18 Aluminum 18" 1" 10 14-114 L
e 2" x 12" concealed base assembly designed for use on pitched roof ’
decks in the insulation space. ;'/
¢ Permits concealment of roof conductors where they otherwise may not 1 ™
be concealed because the under side of the deck is exposed. & -%
1]
(7))

e Accepts all Class I & Class II conductors. :
e Furnished with a stainless steel washer _and [am nut, as well as a s “\‘\\\“‘“\T\\g?
neoprene washer for a complete watertight installation. R

'o,% 3.
R

Q
R

Lightning Protection Components

NOTES:
« Air terminal adapters needed for these type of bases. See page 169 for adapters.
e For other available riser bar lengths, please contact factory for more information.

Chimney Flue Bases

Maximum Internally
Part No. Material Material Class Threaded Hub
Thickness Diameter

Box Approx. Box
Qty. Wt. (Ibs.)

CFB1.5 | Tinned Copper 38"

CFB2.25 | Tinned Copper 2-114" I 3" 5 6-114
AFB1-112 | Aluminum 1" I 1" 5 2
AFB1-508 | Aluminum 1" II 5@" 5 2

¢ Accepts all Class I & Class II conductors.
¢ Used when protecting chimneys from direct lightning strikes.
e [ther sizes available. Please contact factory for more information.
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Z uonpas

Section 2.3.11 & 2.3.12 HAAVAM ’
ZAAT e,

Dome Bases
Externally
Part No. Material Threaded Hub grx Awtro()l(l.)gt))x
Diameter Y- . .
164 Copper 53" 5 7-112
Al164 Aluminum 5@" 5 6

¢ Base features four 4" straps with two 316" mounting holes per strap.

[0

e Straps manufactured from 1" wide soft temper copper or aluminum
which easily forms to fit all conical shapes.
e Accepts all Class I & Class II conductors.

NOTES:
« Air terminal adapters needed for these type of bases.
See page 169 for adapters.

Standing Seam Bases

Externally Box Approx. Box
Part No. Material Threaded Hub ot \l;\lljt (Il.as )
Diameter Y- ’ )
BSB Copper 58" 5 3-34
ALSB Aluminum 5" 5 2102 @ Listed 96

¢ Used to connect air terminal and conductor to a seam.

e Fits up to 1" wide seam.

e [ni directional base design allows conductor to be coursed parallel or
perpendicular to seam.

e Accepts all Class I & Class II conductors.

NOTES:
« Air terminal adapters needed for these type of bases.
See page 169 & 171 for adapters.

Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437

186



PRAEGER

Section 2.4

Thru-Roof/Wall Connectors,
Assemblies & Accessories
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Description Page E
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2.4.2 Thru-ROOfTIVAll ASSEMDIIES. ... eueeieieieiieie et r e e e rer e esnrene 190
2.4.3 THIU-ROOT ACCESSOMES ..uivrenenierrneninseenensesenensaseesnsesesnsasensnsnsensnsnsenen 192
2.4.4 Pitch Pockets & Roof FIashings ..........cccuviiiiiiiiiiiiiii v 194

(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIonsJ
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Z uonpas

Section 2.4.1 HAAVA/I :
L/ I

Thru-Roof/Wall Connectors

N\

@ Listed 96

L\

]~

‘ /

7
\

Right Angle to Straight Connection
Type of Material  Threaded Bar Box Approx. Box
A B Length Qty. Wit. (Ibs.)

225-6 Copper Copper 6" 10 12-3[4
A225-6 | Aluminum | Aluminum 6" 10 7-114
225BM-6 | Aluminum | Copper 6" 10 11-114
225-12 Copper Copper 12" 10 15-3[4
A225-12 | Aluminum | Aluminum 12" 10 8-112
225BM-12 | Aluminum | Copper 12" 10 13-314
225-18 Copper Copper 18" 10 18-3[4
A225-18 | Aluminum | Aluminum 18" 10 9-34
225BM-18 | Aluminum | Copper 18" 10 16-114
A225BM-18 | Copper | Aluminum 18" 10 16-114

e Thru-roof or thru-wall connectors are used when making roof or wall penetrations
because of the difficulty of sealing stranded lightning conductor cables.

e Features include 12" diameter threaded rod, neoprene sealing washers and
stainless steel [@m nuts to assure a watertight installation.

e Fits all main size conductors up to 906" diameter.

¢ Other configurations available. Please contact factory for more information.

rTECHNICAL NOTES: A
¢ Requirements covering exposed systems also shall apply to concealed systems, except conductors shall be
permitted to be coursed under roofing materials, under roof framing, behind exterior wall facing, between wall
studding, in conduit chases, or embedded directly in concrete or masonry construction.[]
e Where a conductor is run in metal conduit, it shall be bonded to the conduit at the point where it enters
the conduit, at the point where it emerges from the conduit, and at all locations where the conduit is not
electrically continuous.
LIII}\IFPA 780 Concealed Systems, General Sections 4.15.1.1 & 4.15.1.2 )
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HAL‘/I ) Section 2.4.1
ZAAT i,

Thru-Roof/Wall Connectors

Type of Material Threaded Bar Box Approx. Box
Connection Length Qty. Wt. (Ibs.)
226-6 Copper to Copper 6" 5 9
A226-6 Aluminum to Aluminum 6" 5 4-314
226BM-6 Copper to Aluminum 6" 5 6-314
226-12 Copper to Copper 12" 5 10-114
A226-12 Aluminum to Aluminum 12" 5 6
226BM-12 Copper to Aluminum 12" 5 8
226-18 Copper to Copper 18" 5 11-112
A226-18 Aluminum to Aluminum 18" 5 7-114
226BM-18 Copper to Aluminum 18" 5 9-114

e Thru-roof or thru-wall connectors are used when making roof or wall penetrations
because of the difficulty of sealing stranded lightning conductor cables.

e Features include 12" diameter threaded rod, neoprene sealing washers and stainless
steel [@m nuts to assure a watertight installation.

e Fits all main size conductors up to 916" diameter.

¢ Other configurations available. Please contact factory for more information.

rTECH NICAL NOTES: A

¢ Requirements covering exposed systems also shall apply to concealed systems, except conductors shall be
permitted to be coursed under roofing materials, under roof framing, behind exterior wall facing, between wall
studding, in conduit chases, or embedded directly in concrete or masonry construction.[]

e Where a conductor is run in metal conduit, it shall be bonded to the conduit at the point where it enters
the conduit, at the point where it emerges from the conduit, and at all locations where the conduit is not
electrically continuous.]

LEl}\IFPA 780 Concealed Systems, General Sections 4.15.1.1 & 4.15.1.2
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Section 2.4.1 & 2.4.2 HAAVA/IH
L/ I

Thru-Roof/Wall Connectors

Bonding Plate to Flat Surface Base Connection
Type of Material  Threaded Bar Box Approx. Box

AR A B Length Qty. Wit. (Ibs.)
U219ATR-6 | Aluminum | Aluminum 6" 5 5
U219BMTR-6 | Copper | Aluminum 6" 5 8
U219TR-6 Copper Copper 6" 5 9-112
U219ATR-12 | Aluminum | Aluminum 12" 5 6
U219BMTR-12 | Copper | Aluminum 12" 5 9
U219TR-12 Copper Copper 12" 5 10-112

Thru-roof or thru-wall connectors are used when making roof or wall
penetrations because of the difficulty of sealing stranded lightning conductor
cables.

e Features include 12" diameter threaded rod, neoprene sealing washers and
stainless steel [@m nuts to assure a watertight installation.

Fits all main size conductors up to 916" diameter.

[ther sizes available. Please contact factory for more information.
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Thru-Roof/Wall Assemblies

Thru-Roof Connectors
Approx. Each Box Approx. Box

@ Listed 96

Part No. Description

Wt. (Ibs.) Qty. Wt. (Ibs.)

ATRC1 Aluminum 34 10 7-1012
CTRC1 Copper 1 10 10
BMTRC1 | Bi-Metal 33 10 7-3@
BMTRCIU | Bi-Metal 33 10 7-3@ ”g

e Economical, low profile assembly provides a water tight mechanical
connection through the roof when 1" PT conduit is used.

¢ Used through finished roof surfaces or when exiting above the
finished roof, such as in or on top of a parapet wall.

¢ Used when 230 series thru-roof units are not feasible.

e #BMTRC1 thru-roof connectors provide a bi-metal connection
between aluminum roof components and copper down conductors.

e #BMTRC1U thru-roof connector provides a universal connection
for one aluminum and[dr one copper roof component and a copper
down conductor.

e Fits all main size conductors up to 916" diameter.

e #ATRCI1 fits all main size conductors up to 19/32" diameter. BMTRC1U

[ 17T

[/

TECHNICAL NOTE:
¢ No bend of a conductor shall form an included angle of less than 90 degrees, nor shall it have a radius of
bend less than 203 mm (8 in.).*
[INFPA 780 Conductor Bends Section 4.9.5
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HAL‘/I ) Section 2.4.2
ZAAT i,

Thru-Roof/Wall Assemblies

Horizontal Base Connectors
Riser Approx. Each Box Approx. Box

PartNo.  Description . gth Wt (Ibs.) Qty. Wt. (Ibs.)

230H-12 | Copper roof 12" 2-112 10 25
conductor
230H-18 | to copper 18" 3-14 10 32-102

downlead cable

230H-24 with horizontal 24" 3-10 10 35
base connector.

230HBM-12 | Aluminum 12" 2 10 20
roof conductor
230HBM-18 | [© copper 18" 2-1@ 10 22-112

downlead cable
with horizontal
base connector.

230HBM-24 24" 3 10 30
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Vertical Base Connectors

Riser Approx. Each Box Approx. Box
Length Wt. (Ibs.) Qty. Wt. (Ibs.)

Part No. Description

2300312 | Copper roof 12" 2-102 10 25
conductor

2300318 | to copper 18" 3-13 10 32-102
downlead cable

2300324 | With vertical 24" 3-102 10 35
base connector.

230VBM-12 | Aluminum 12" 1-12 10 15
roof conductor

230VBM-18 | L copper 18" 2-1 10 22-102
downlead cable
ith vertical

230VBM-24 | o vertea 24" 2-102 10 25

base connector.

[ NOTES:
e No. 230 series thru-roof assemblies offer superior strength and are compatible with a wide range
of roofing systems.
e Assemblies feature a 2-3[" CID. PLT tubing support.
e The support not only provides additional strength to protect against breakage, but also presents a smooth,
rigid surface for the installation of various types of membrane boot flashings.
e Assemblies are available in various standard lengths with vertical connector (V) or horizontal base connector
(H) for copper down conductors.
e Dual cable connector accommodates two main size conductors up to 906" diameter.
e Also available in aluminum and other lengths are available on special order. Please contact factory for more
L information. p
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Section 2.4.2 & 2.4.3 HAAVAM ’
ZAAT e,

ALUMINUM
CONDUCTOR
(TOP)

COPPER
CONDUCTOR
(BOTTOM)

Listed 96

Horizontal [2rtical | |

Bi-Metal

—_— Riser Approx. Each Box Approx. Box
Part No.  Description | . oth Wt (Ibs.) Qty. Wt (Ibs.)

230H18BM Horizontal 18" 2 10 20
230V18BM Cértical 18" 2-112 10 25

¢ Aluminum or copper roof conductor to copper downlead cable with horizontal or
vertical base connector.
¢ For more information see Notes on Page 191.

Z uonpas
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Thru-Roof Accessories

Threaded Riser Bar

Box Approx. Box

Part No. Material "A" "B" Qty. Wt (Ibs.)
240-6 Copper 3@" 6" 10 1-3[4
240-12 Copper 33" 12" 10 3-114
240-24 Copper 3@" 24" 10 6-112
241-6 Copper 2" 6" 10 3-114
241S6 Stainless Steel | 112" 6" 10 2-314
241-12 Copper 2" 12" 10 6-112
241512 Stainless Steel | 12" 12" 10 5-314
241-24 Copper 2" 24" 10 13
241524 Stainless Steel | 112" 24" 10 11-112

¢ High quality threaded riser bar can be furnished in any length up to 6 feet.
e [ther lengths available. Please contact factory for more information.

Neoprene Washers
Box Approx. Box

Part No. Size

Qty. Wt (Ibs.)
W6R-50 3@ | 50 3@
W6R-100 | 3@" | 100 1-112
WB8R-50 12" | 50 3@
W8R-100 | 112" | 100 1-12
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HAL‘/I ) Section 2.4.3
ZAAT i,

Thru-Roof Accessories

@ Listed 96

Cap & Cable Connectors
Box Approx. Box

Part No. Material Qty. Wt (Ibs.)
244 Copper 5 4
A244 Aluminum 5 1-112
244T ETPBO] 5 4

¢ Special fitting designed to fit standard 2" schedule 40 PVC pipe.

¢ Assures a watertight [Qint when appropriate sealant is used
(See page 159).

e Rugged cable clamp accepts up to two Class II conductors.

e Center hub has 1/2" x 13 thread to fit standard 1/2" riser bars.

CETPB - Electro Tin Plated Bronze

Base Plates
@ Listed 96
Part No Material EAAPPIO: X
' Qty. Wt. (Ibs.)
245 Copper 10 3-112
A245 Aluminum 10 1-14
245T ETPB] 10 3-102

¢ Heavy duty base plate designed for use with standard 2" schedule 40 PLC pipe.
¢ Three mounting holes permit secure mounting to roof decks.

e May be used on top of or below concrete or metal roof decks.

e Center hub is threaded for 1[2" x 13 standard riser bar.

e Recessed ring is provided to seat PLT pipe and to assure a rigid assembly.

e 1[@" mounting holes.

[ETPB - Electro Tin Plated Bronze

Base Plates / Cable Connectors @ Listed 96
Box Approx. Box

Part No. Material Qty. Wt (Ibs.)
246 Copper 10 8-112
A246 Aluminum 10 3-114
246T ETPBOI 10 8-112

e Combination base plate and cable connector engineered
to provide easy, secure mounting to any roof deck.

¢ Dual cable connector accommodates two main size
conductors up to 916" diameter.

¢ Three mounting holes assure secure mounting.

LETPB - Electro Tin Plated Bronze

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 193

Section 2
Lightning Protection Components



Section 2.4.4 HAAVA/I :
L/ I

Pitch Pockets & Roof Flashings

Pitch Pockets

Part No. Material Approx. Each

Wt. (Ibs.)
227G Galvanized Steel 1-34
227C Copper 1-3[4

¢ Galvanized steel pitch pocket used on built-up roofs.

e 10" x 10" - 22 gauge flashing has a 4" square pitch
reservoir 4" high.

e Pitch pocket may be used with the 230 series
thru-roof assemblies or with conduits up to 4" in diameter.
For 230 series thru-roof assemblies, see page 191.
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Roof Flashings
. Approx. Each
Part No. Material Wt. (Ibs.)
228G Galvanized Steel 1-14
228C Copper 1-14

¢ Galvanized steel roof flashing designed for use with the 225
or 226 thru-roof assemblies or 155, 156 or 162 concealed air
terminal assemblies when penetrating flat built-up roofs.
For 225 series thru-roof assemblies, see page 188.
For 226 series thru-roof assemblies, see page 189.
For 155 & 156 concealed air terminal assemblies, see page 184.
For 162 concealed air terminal assemblies, see page 185.
¢ Flashing is fabricated from 22 gauge galvanized steel and is
10" x 10" with a 708" riser tube 4" long.

NOTE:
( e [ther lengths available on special order. Please contact factory for more information.
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Section 2.5

Lightning Conductor Cable
Connectors & Clamps

Index
Description Page
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2.5.2 2 Bolt Parallel CoONNECLOIS. .....ivviieiieiierieriie et e e e 196
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(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIonsJ
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Section 2.5.1 & 2.5.2 HAAVA/I
L/ I

Rebar Grounding Assemblies

Rebar Grounding Assemblies Numbering System
RB5GA 28 X 10

Rebar Size  Conductor  Length of
Type Conductor

Rebar Conductor Conductor Box Approx. Box
Class

el Size Type Length (ft.) Qty.  Wt. (Ibs.)

RB3GA8SH 1
RB4GA32% 4 32 5 I 1 2-102
RB5GA2TS 5 2T 5 NIA 1 2-112
RB5GA28010 5 28 10 II 1 6-14
RB6GA4[MO5 6 40 15 NIA 1 13-112 5

¢ Prefabricated rebar grounding assembly.

e Standard 24" long rebar.

¢ Exothermically welded connection.

e Can be wire tied or welded to rebar cage prior to concrete pour.

¢ Conductor can be stubbed out for connection to a downlead or ground grid.
e [ther sizes available. Please contact factory for more information.

2 Bolt Parallel Connectors

Box Approx. Box

Part No. Material Class

Qty. Wt. (Ibs.)
204 Copper II 10 4-12 @ Listed 467
A204 Aluminum II 10 2-112 @ Listed 96
2041 ETPB II 10 4-12

o Approximately 2" x 1-3[4" two piece connector used for splicing

cables and rods.
e Accommodates all standard size Class I and Class II conductors

up to 17[32" diameter.
e Accommodates ground cable sizes ranging from #6 AWG up to 250 MCM.
5/16" x 1-3/4" stainless steel carriage bolts, flat washers and nuts included.
204 manufactured from high conductivity copper alloy.
[A204 manufactured from high conductivity aluminum alloy.
Recommended installation tool - 1[2" deep socket wrench, end wrench
or nut driver.
e [ D04 is suitable for direct burial.
CETPB - Electro Tin Plated Bronze
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HAL‘/I ‘ Section 2.5.3 - 2.5.5
ZAAT i,

4 Bolt Connectors

Part No. Material Class Box Qty. Approx. Box Wt. (Ibs.)

205 Copper II 10 4-314
A205R Aluminum II 10 2
205T Copper | 1II 10 4-31@ Listed 96

¢ Approximately 4" long connector provides 2" of surface contact between conductors.
Accommodates all standard size Class I and Class II conductors up to 17[32" diameter.
[A205R accommodates all standard size Class I and Class II conductors up to 19[32" diameter.
Four 5016" hex head stainless steel cap screws assure a positive electrical connection.

[R05 manufactured from high conductivity brass alloy.

[A205R manufactured from high conductivity aluminum alloy.

e Recommended installation tool - 12" socket wrench, end wrench or nut driver.

[Electro Tin Plated
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2 Bolt Connectors

Part No. Material Class Box Qty. Approx. Box Wt. (Ibs.)

206 Copper II 10 2-314
A206R Aluminum II 10 1-14
206T Copperd II 10 2-314

¢ 3" long connector provides 1-1[2" of surface contact between conductors.
e Accommodates all standard size Class I and Class II conductors up to 17[32" diameter.
e [A206R accommodates all standard size Class I and Class II conductors up to 19[32" diameter.
e Two 506" hex head stainless steel cap screws assure a positive electrical connection.

e [206 manufactured from high conductivity brass alloy.

e [A206R manufactured from high conductivity aluminum alloy.

¢ Recommended installation tool - 12" socket wrench, end wrench or nut driver.

[Electro Tin Plated

"T" Connectors
Part No. Material Class Box Qty. Approx. Box Wt. (Ibs.)

207 Copper I 10 5

Listed 96
A207 | Aluminum | I 10 2 e
207T ETPBO | 1I 10 5

e 2" x 2-1[4" - "T" connector splices two perpendicular conductors.

e Accommodates all standard size Class I and Class II conductors up to 916" diameter.
e Two 506" x 7[8" hex head stainless steel cap screws assure a positive electrical connection.
e [207 manufactured from high conductivity copper alloy.

e [A\207 manufactured from high conductivity aluminum alloy.
e Recommended installation tool - 12" socket wrench, end wrench or nut driver.

[ETPB - Electro Tin Plated Bronze
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Section 2.5.6 & 2.5.7 HAAVA/I °
L/ I

1 Bolt Bonding Connectors

Box Approx. Box

Part No. Material Qty. Wt. (Ibs.)

208 Copper 10 2-112
A208 Aluminum | 10 1-114
208T ETPBO 10 2-112 Listed 467

@ Listed 96

e Approximately 78" x 1-5[8" one bolt, two piece connector splices
bonding conductor to all standard size Class I and Class II conductors
up to 916" diameter.

Accommodates ground cable sizes ranging from [b AWG through 4[0.
5/16" x 1-3/4" stainless steel carriage bolt, flat washer and nut included.
208 manufactured from high conductivity copper alloy.

[A208 manufactured from high conductivity aluminum alloy.
Recommended installation tool - 12" deep socket wrench, end wrench
or nut driver.

e Suitable for direct burial, except Aluminum.

CETPB - Electro Tin Plated Bronze

Z uonpas
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Cross Run Connectors

Box Approx. Box

Part No. Material Class

Qty. Wt (Ibs.)

210 Copper II 10 4-112
A210 Aluminum II 10 2
210T ETPBO II 10 4-102

e 1-12" x 1-12" two bolt, two piece connector splices perpendicular
intersecting standard Class I and Class II conductors up to 906" diameter.
Two 506" x 1-1[2" stainless steel carriage bolts assure a positive
electrical connection.

210 manufactured from high conductivity copper alloy.

[(A210 manufactured from high conductivity aluminum alloy.
Recommended installation tool - 12" socket wrench, end wrench

or nut driver.

CETPB - Electro Tin Plated Bronze
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HAL‘/I ) Section 2.5.8
ZAAT i,

Bi-Metal Connectors

Bi-Metal 2 Bolt 2 Piece

Part No. Material Class Box Qty. Approx. Box Wt. (Ibs.)
210BM Bi-Metal I 10 2-112

e 1-1[2" x 1-1[2" two bolt, two-piece, bi-metal connector allows splicing of
aluminum and copper conductors.

e Ideal when splicing aluminum conductor off vents to main copper conductor run. @ Listed 96

¢ Accepts all main size lightning conductors up to 916" diameter.

e Two 506" stainless steel carriage bolts assure a positive electrical connection.

e Manufactured from high conductivity copper and aluminum alloys.

Bi-Metal 4" Long 4 Bolt
Box Approx. Box

Part No. Material Class Qty. Wt (Ibs.)

211R Bi-Metal II 10 4-114

o Approximately 4" long, four bolt bi-metal connector provides a
non-electrolytic connection between copper and aluminum conductors.

e Brass side accepts all main size conductors up to 17[32diameter.

¢ Aluminum side accepts all main size conductors up to 19032 [tHiameter.

e Four 506" hex head stainless steel cap screws assure a positive
electrical connection.

e Manufactured from high conductivity brass and aluminum alloys.

e Recommended installation tool - 12" socket wrench, end wrench or nut driver.

Section 2
Lightning Protection Components

Bi-Metal 6" Long 4 Bolt

Part No. Material Class Box Qty. Approx. Box Wt. (Ibs.)
2110 Bi-Metal II 10 7

¢ 6" long, four bolt bi-metal connector provides a non-electrolytic
connection between copper and aluminum conductors.

Accepts all main size lightning conductors up to 3[4" diameter.

Four 506" x 12" hex head stainless steel cap screws assure a positive
electrical connection.

Manufactured from high conductivity brass and aluminum alloys.
Recommended installation tool - 112" socket wrench, end wrench or nut driver.

e Aluminum materials shall not be used within 460 mm (18 in.) of the point where the lightning protection
system conductor comes into contact with the earth. Fittings used for the connection of aluminum down
conductors to copper or copper-clad grounding equipment shall be of the bimetallic type. Bimetallic
connectors shall be installed not less than 460 mm (18 in.) above earth level.*

TECHNICAL NOTE:
[INFPA 780 Use of Aluminum Sections 4.5.2, 4.5.2.1 & 4.5.2.2

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 199



Section 2.5.8 & 2.5.9 HAAVA/I ’
ZAAT e,

Bi-Metal Connectors

Bi-Metal 1 Bolt Parallel Connector
Box Approx. Box

Part No. Material Class Qty. Wt. (Ibs.)

BM1BC Bi-Metal 11 10 5-14

2" x 1-1[2" one bolt, three piece, bi-metal connector allows splicing of
aluminum conductors to copper conductors.

Ideal when splicing aluminum conductor off vents to main copper conductor run.
Eliminates the need for an additional connector.

[Che 506" x 1-1[4" stainless steel pressed bolt assures a positive electrical connection
and a damage free installation when properly installed on a membrane roof.

Bi-metal materials manufactured from copper and aluminum alloys.

Recommended installation tool - 12" socket wrench, end wrench or nut driver.

TECHNICAL NOTE:

e Aluminum materials shall not be used within 460 mm (18 in.) of the point where the lightning protection
system conductor comes into contact with the earth. Fittings used for the connection of aluminum down
conductors to copper or copper-clad grounding equipment shall be of the bimetallic type. Bimetallic
connectors shall be installed not less than 460 mm (18 in.) above earth level.*

INFPA 780 Use of Aluminum Sections 4.5.2, 4.5.2.1 & 4.5.2.2

Z uonpas

[
[(=]
=
(= d
S
=
[(=]
v
(]
-
(]
(o]
(=5
=]
=
(o]
o
3
©
(=]
=
(]
=
(o
"]

1 Bolt Parallel Connectors

Box Approx. Box

Part No. Material Class

Qty. Wt. (Ibs.)

B1BC Copper II 10 4
. @ Listed 467
A1BC Aluminum II 10 1-112
TB1BC ETPBO II 10 4 @ Listed 96

¢ Innovative pressed bolt design ensures a smooth flat surface; no damage when
used on membrane roofs and provides greater ease of installation.

e Approximately 2" square, two piece connector provides over 1-1[2" surface
contact between conductors.

¢ Accepts all lightning conductors and rods up to 5[8" diameter and grounding
conductors ranging from #6 AWG up to 250 MCM.

e 5/16" x 1-1/4" stainless steel cap screw with flat washer included.

e [B1BC manufactured from high conductivity copper alloy.

e [A1BC manufactured from high conductivity aluminum alloy.

e Recommended installation tool - 1[2" socket wrench, end wrench or nut driver.

e Suitable for direct burial, except Aluminum.

CETPB - Electro Tin Plated Bronze
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HAL‘/I ‘ Section 2.5.10 & 2.5.11
ZAAT i,

Parallel Cable Connectors

PartNo. Material Class 00X APProx. Box

Qty. Wt. (Ibs.)
212-112 Copper II 10 4
A212-12 | Aluminum 11 10 1-112
212-102T ETPBO] II 10 4

e 2" square, two piece connector provides 1-1[2" surface contact between conductors.
¢ Accepts all lightning conductors and rods up to 5[8" in diameter and grounding
conductors ranging from [b AWG through 4[0.

Bottom casting is drilled and tapped 1[2-13 UNC coarse thread.

Top piece is bored out to accept 12" threaded rod.

Primary use is attaching conductors to allthread.

No hardware provided.

[R12-12 manufactured from high conductivity copper alloy.

[A212-1[2 manufactured from high conductivity aluminum alloy.
Recommended installation tool - 112" socket wrench, end wrench or nut driver.
LETPB - Electro Tin Plated Bronze

Cable to Flat Metal Connectors

PartNo. Material Class 00X APProx.Box

Qty. Wt. (Ibs.)
213 Copper II 10 4-102
A213 Aluminum | 11 10 1-33 @ Listed 467
213T ETPBOI Il 10 4-112

I
=/ @ Listed 96

¢ Approximately 1-3[4" x 2" two piece, one bolt connector connects
all lightning conductor cables through 9/16" diameter to flat metal objects
up to 12" thickness such as steel ladders, small I-beams, channel, etc.
5/16" x 1-1/4" stainless steel cap screw with flat washer included.

213 manufactured from high conductivity copper alloy.

[A213 manufactured from high conductivity aluminum alloy.
Recommended installation tool - 112" socket wrench, end wrench

or nut driver.

e Suitable for direct burial, except Aluminum.

CETPB - Electro Tin Plated Bronze
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Section 2.5.12 & 2.5.13 HAAVA/I °
L/ I

Sillcock Ground Connector

Box Approx. Box

Part No. Material Class

Qty. Wit. (Ibs.)
SCGC Copper II 5 4-3[4

¢ Manufactured from cast bronze, brass and stainless steel.

e Accepts all Class I and Class II copper conductors up to 906" diameter.

 Allows for required bonding of water pipe system to lightning protection system.

e Mounts directly on sill cock threads.

e Recommended installation tool - channel locks, 12" socket wrench, end wrench
or nut driver.
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Strap Type Pipe Clamps

Material No_minal Pipe (_)utside Approx. Each Box Approx. Box
Size Range Diameter Wt. (Ibs.) . Wt (Ibs.)
231-4 Copper 3" -4" 3.5" - 4.5" 2 10 20
A2314 Aluminum 3"-4" 3.5"-4.5" 1 10 10
231-6 Copper 4" - 6" 4.5" - 6.625" 2 10 20
A2316 Aluminum 4" - 6" 4.5" - 6.625" 1 10 10
231-8 Copper 6" - 8" 6.625" - 8.625" 3 10 30
A2318 Aluminum 6" - 8" 6.625" - 8.625" 2 10 20
231-12 Copper 8"-12" 8.625" - 12.75" 3 10 30
A23112 | Aluminum 8"-12" 8.625" - 12.75" 2 10 20

¢ 2" wide electro plated tin copper strap with heavy duty bonding lug for use with all cables
b AWG through 4[0.
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HAL‘/I ) Section 2.5.14
ZAAT i,

CPC & APC Pipe Clamps

¢ Wide conductor range; #6 Solid through 250 MCM. e CPC series only Dual UL Listing (UL96 and UL467).
[CIElectro Tin Plated Bronze includes stainless steel ¢ CPC series only acceptable for direct burial.
hardware.

Pipe Range .5/.75
Nominal Pipe Pipe Outside Box Approx. Box

Part No. Material

Size Range Diameter Qty. Wkt. (Ibs.)
CPC.5L¥5 ETPBO 5" - 75" 375" - 1" 5 2-112

Listed 96
Listed 467

Section 2
Lightning Protection Components

Pipe Range 1/1.25
Nominal Pipe Pipe Outside Box Approx. Box

ikl Size Range Diameter Qty. Wt. (Ibs.)
CPC101.25 ETPBO] 1"-1.25" 75" -1.7" 5 3
APC101.25 Aluminum 1"-1.25" 75" -1.7" 5 2
¢ Feature [quick cqnnectmbi-directional design. @ Listed 96
e Pressed stud design ensures a flush mounting surface.

Listed 467

Pipe Range 1.5/2-5/6

Nominal Pipe Pipe Outside Box Approx. Box

SuEizEnL Size Range Diameter Qty. Wt. (Ibs.)
CPC1.512 ETPBO 1.5"-2" 1" -2.4" 5 3-34
APC1.512 Aluminum 1.5"-2" 1" -2.4" 5 2
CPC2.503 ETPBI 2.5"-3" 2.25" - 3.5" 5 5
APC2.503 Aluminum 2.5"-3" 2.25" - 3.5" 5 2-112
CPC3.5[4 ETPB] 3.5"-4" 3.2"-4.5" 5 6-14
APC3.5[4 Aluminum 3.5"-4" 3.2"-4.5" 5 3
CPC5[E ETPBO 5"-6" 4.75" - 6.63" 5 8-34
APC5[8 Aluminum 5"-6" 4.75" - 6.63" 5 5
e e ot

Listed 467
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PRAEGER

Section 2.6

Bonding Lugs & Plates

Index §

Description Page § g
-}

2.6.1 [270) T 11T I I8 T L= PP 206 g
2.6.2 BONAING Plates ....ccvuiiiiiiiiiii et 208 §n

(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIons]
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Section 2.6.1 HAAVA/I °
L/ I

Bonding Lugs

Box Approx. Box
Qty. Wt. (Ibs.)
216 ETPBO 10 1-314

A216 Aluminum | 10 1-1132

e 2-7[8" long cast lug for use with bonding conductors size
b AWG through [CH AWG.

1" x 1" tang features a 506" mounting hole.

Two stainless steel bolts provide a secure connection.
Lug has 1-12" of surface contact to conductor.
Recommended installation tool - 716" socket wrench,
end wrench or nut driver.

CETPB - Electro Tin Plated Bronze  —

Part No. Material

Bi-Metal

Z uonpas

Box Approx. Box

Part No. Material

Qty. Wt. (Ibs.)
216BM | Bi-Metal | 10 2-112

e 136" x 3-1[4" bi-metal secondary bonding lug allows bonding
to aluminum or steel surfaces from copper cable runs.

¢ For secondary bonding of small metallic bodies that require an
aluminum connection for compatibility such as gutters, ladders,
mechanical units and drain vents.

e Two 506" x 3[4" stainless steel bolts assure a positive electrical
connection.

o Will accommodate bonding or main size lightning conductors or
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Listed 96

[Cb solid to 4@ concentric conductors. 0
¢ Eliminates need for an additional connector.
¢ Recommended installation tool - 1[2" socket wrench, end 0

wrench or nut driver.

TECHNICAL NOTES:
¢ A connector fitting shall be constructed so that @ minimum of 1-1/2 inches (38 mm) of each conductor
can be secured within the connector.[]
e The fitting shall be provided with at least two 1/8 inch (3.2 mm) high projections on an interior surface
that embed in the conductor when the connector is compressed around the conductor.[]
(WL 96 Standard for Lightning Protection Components Sections 10.3 & 10.4
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HAL‘/I ) Section 2.6.1
ZAAT i,

Bonding Lugs

Box Approx. Box

Qty. Wt. (Ibs.)
218 Copper II 5 3

A218 Aluminum II 5 2-114
218T ETPBO II 5 3

¢ 4-1[4" long cast lug for use with main size conductors up to 906" diameter.
e [A218 accommodates main size conductors up to 19[32" diameter. >
e 2" x 1-3[4" tang features a 716" diameter mounting hole.

e Two standard steel hex head cap screws provide a secure connection.

e Lug has 1-1[2" of surface contact to conductor.

¢ Recommended installation tool - 1[2" socket wrench, end wrench or nut driver.
[ETPB - Electro Tin Plated Bronze

Part No. Material Class

o

Heavy Duty

Box Approx. Box
Qty. Wt. (Ibs.)
222 Copper II 10 5-14
A222 Aluminum I 10 2

222T ETPBC I 10 5-114

Part No. Material Class
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@ Listed 96

e 3-1[2" x 1-3[4" cast lug provides over 3-1[2 square inches of bonding surface.
¢ Dual pressure type cable connector will accept all main size conductors up to 916"
in diameter.

Z.
» Tang features a 3[8" mounting hole. f.

e Recommended installation tool - 12" socket wrench, end wrench or nut driver.
CETPB - Electro Tin Plated Bronze

Bi-Metal

Box Approx. Box

Part No. Material Class

Qty. Wit. (Ibs.)
BMBL Bi-Metal II 10 4-114

¢ For bonding of larger metallic bodies that require an aluminum connection
for compatibility such as mechanical units, copings, rooftop cable tray and
antenna frames. Recommended for vertical mounting applications.

e 2" x 4-306" x 0.10" aluminum base plate has over 4 square inches of
surface contact.

¢ Bi-metallic mechanical connector provides 1-1[2" of contact length with
conductors.

¢ 18-8 Stainless Steel Ribbed Neck 3/8" Bolt with low profile No. 4 Phillips
head is pre-driven into the lug to prevent rotation during installation.

TECHNICAL NOTES: }

¢ A connector fitting shall be constructed so that a minimum of 1-1/2 inches (38 mm) of each conductor
can be secured within the connector.(J
e The fitting shall be provided with at least two 1/8 inch (3.2 mm) high projections on an interior surface
that embed in the conductor when the connector is compressed around the conductor.[J
(WL 96 Standard for Lightning Protection Components Sections 10.3 & 10.4
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Z uonpas

Section 2.6.2 HAAVA/I
L/ I

Bonding Plates

@ Listed 467
@ Listed 96

Part No. Material Class D°X Approx. Box

Qty. Wk (Ibs.)
217 ETPBO II 5 3-12
A217 Aluminum II 5 1-102

e Features a pressed-in stud; ensures flat mounting surface.

e Approximately 2-1[2" x 3-1[4" cast bonding plate provides over 8 square inches of
bonding surface.

e Dual cable pressure connector accepts all main size conductors up to 916" diameter.

e Two 56" mounting holes provide secure mounting.

e Recommended installation tool - 1[2" socket wrench, end wrench or nut driver.

e Suitable for direct burial, except Aluminum.

CETPB - Electro Tin Plated Bronze

Bolt Hole

Material Hole  Hole . Box Approx. Box

Size Type Qty. Wt. (Ibs.)

219-3[8 Copper 3@" Tapped II 5 3-112
A219-3[8 | Aluminum | 3@3" Tapped 11 5 1-112
219-3[8T ETPBOI 38" | Tapped II 5 3-112
219-112 Copper 1" Tapped II 5 3-112
A219-112 | Aluminum | 112" Tapped II 5 1-112
219-102T ETPBO 12" | Tapped II 5 3-12
219-5[8 Copper 5@" Thru II 5 3-112
A219-58 | Aluminum | 508" Thru II 5 1-102
219-5[8T ETPBO 5@" Thru II 5 3-112

219-1 Copper 1" Thru I 5 3-112 &
A219-1 Aluminum 1" Thru II 5 1-112
219-1T ETPBO 1" Thru II 5 3-112

¢ 2-12" x 4" cast bonding plate provides over 8 square inches of bonding surface.

e Dual cable pressure connector accepts all main sized conductor up to 916" diameter.
¢ Used over anchor bolts to ground steel columns.

e Recommended installation tool - 12" socket wrench, end wrench or nut driver.
CETPB - Electro Tin Plated Bronze

[ TECHNICAL NOTES: )

¢ A bonding plate shall have a minimum thickness of not less than 3/32 inch (2.4 mm). The thickness shall
not be less than 5/16 inch (7.9 mm) for bosses for screw threads.*

¢ A Class I bonding plate shall have a minimum surface contact area of 3 square inches (19.4 cm?).*

¢ A Class II bonding plate shall comply with the material and dimensional requirements for Class I bonding
plates.

¢ A bonding plate for utilizing the steel framework as a conductor shall have a surface contact area of not
less than 8 square inches (52 cm?).*

LEl]JL 96 Standard for Lightning Protection Components Sections 14.1, 14.2, 20.1 & 20.2

.
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HAL‘/I ) Section 2.6.2
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Bonding Plates

Heavy Duty

Box Approx. Box
Qty. Wt. (Ibs.)

220 Copper 11 10 12-112
2207 ETPBO] II 10 12-112

e 3-3[4" x 3-3[@" heavy duty bonding plate provides over 14
square inches of bonding surface.

e Large cable connector offers 3" of contact between the
bonding plate and the cable.

e Accommodates all main size conductors up to 916" diameter.

o Will accept up to four cables.

e Four 506" mounting holes.

e Recommended installation tool - 12" socket wrench, end
wrench or nut driver.

CETPB - Electro Tin Plated Bronze

Part No. Material (o ETT

@ Listed 96
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Flange
. Box Approx. Box )
Part No. Material Class Qty. Wt (Ibs.) Listed 467
223 Copper 1I 10 20 Listed 96
A223 Aluminum II 10 8
223T ETPBOI II 10 20

¢ 3-3[4" x 2-1[2" bonding plate provides over 8 square inches of
bonding surface.

¢ Large cable connector offers 3" of contact between the
bonding plate and the cable.

e Accommodates all main size conductors up to 906" diameter.

e Ideal for bonding to steel I-beams up to 1" thick.

e Recommended installation tool - 12" socket wrench, end
wrench or nut driver.

e Suitable for direct burial, except Aluminum.

LETPB - Electro Tin Plated Bronze

APPLICATION NOTE:

e It is imperative to properly prepare the bonding surface before applying the bonding lug or plate. All
paint, rust, moisture and debris must be removed. The use of a rasp (see page 327) or grinding tool is
recommended to ensure all surface oxidants have been removed. Generously coat the bonding surface
with the appropriate antioxidant (see page 148), then install the bonding lug or plate.
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Section 2.6.2 HAAVA/I °
L/ I

Bonding Plates

Box Approx. Box

Part No. Material Class Qty. Wt. (Ibs.)

BMBP Bi-Metal II 5 3-34

¢ Allows copper conductors to be bonded to aluminum surfaces.

e Provides over 8 square inches of bonding surface.

¢ Aluminum - Dual cable pressure connector accepts all
aluminum main size conductors up to 916" diameter.

e Copper - Dual bolt connector accepts all copper main size
conductors up to 12" in diameter.

e Recommended installation tool - 12" socket wrench, end
wrench or nut driver.

Aluminum

Z uonpas
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@ Listed 96

( )
TECHNICAL NOTES:
¢ A bonding plate shall have a minimum thickness of not less than 3/32 inch (2.4 mm). The thickness shall
not be less than 5/16 inch (7.9 mm) for bosses for screw threads.*
e A Class I bonding plate shall have a minimum surface contact area of 3 square inches (19.4 cm?).*
e A Class II bonding plate shall comply with the material and dimensional requirements for Class I bonding
plates.
¢ A bonding plate for utilizing the steel framework as a conductor shall have a surface contact area of not
less than 8 square inches (52 cm?).*
(L 96 Standard for Lightning Protection Components Sections 14.1, 14.2, 20.1 & 20.2

210 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



PRAEGER

Section 2.7

Lightning Warning System
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Section 2.7.1 g.ynmﬂ

Strike Guard Lightning Warning System

Strike Guard employs state-of-the-art technology to address
the most demanding lightning safety and equipment
protection applications.

Designed for critical industrial applications, Strike Guard

monitors cloud and cloud-to-ground lightning within a user- |
set radius and provides relay-contact signaling at user-set

lightning activity thresholds. Patented optical signal processing

and proprietary optical-coincidence technology prevents false

alarms.

Part No. SG001 Strike Guard Components
Strike Guard sensor data are communicated via lightning-proof

fiber-optic cable to an independent Lightning Data Receiver with
system status and Alarm Mode indicators, relays, and PC output.

Strike Guard Delivers]

¢ Fully automatic alarm triggering in selectable range

¢ 20 mile detection radius

* No false alarms[Patented technology .

¢ Sensor and communication self-test Strl k uard
e Sensor is battery powered for easy installation &
¢ Durable fiber-optic communication with connector-less technology /
o NEMA 4X enclosure

¢ Lightning Data Receiver with battery-back-up

e [ptional, Strike Oew, Windows-based display software

o Strike Guard Simulation Software for training and testing

Strike Guard patented technology provides significant improvement over first-generation lightning sensors to enable
automated generator activation, data back-up, and lightning evacuation plans with utmost confidence.

&7

- L
Cumen T R
{4 -
StrikeGuard . —— 1
#  BYRILE WiEW SOFTwang
ALATRM
LEIHTHIMG FLASH COUWTE BY RANGE CATEGDRT B PAST F‘a_-j MiWUTES ey s i
CAUTION YOI » kilags s [ ".'||i ™
WARKING [CLCE « R AP & [T R— T
o e
TOTAL FLAEH COUNT by |
v 8 -
e
4
o o L 1l i
.
T cahon Ao
rzf P
Fima

Part No. SG002 The optional Strike Dlew Software for Windows" offers
PC-based audible and visual alarm functions, data logging, and system
monitoring.

Lightning Warning System
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HAL‘/I ) Section 2.7.2
ZAAT i,

WAVE Siren & Transmitter

WALE employs state-of-the-art technology to address the most demanding
audible and visual notification and warning applications over areas of less
than an acre to hundreds of acres.

Designed for critical safety applications, the WALE Transmitter broadcasts
digitally encrypted messages to activate WALE Siren Stations within a

three mile radius. The Transmitter accepts contact-closure signaling for
automated triggering during programmable hours of operation. WALCE

relies on low-frequency RF communication to operate in noisy environments
and over challenging terrain.

WALE Siren Station horns are modular in design to provide audible
notification specific to the desired coverage area and application. Based on
coverage area and sound pressure level requirements, Siren Stations can
be ordered with up to four 100 W re-entrant horn, high efficiency
compression-drivers.

?
WALE SIREN DELICERS] A S ] ™
e Automatic or manual wireless siren actuation within a three mile radius WAVEA I re n

¢ Secure encoded communications

e Comprehensive, automatic self-test for RF communication and system status

e Multiple compression driver mounting for greatest flexibility

e Siren Station NEMA 4X enclosure

¢ RF transmission test signal for Siren Station site selection

e Manual key operation or automated operation with contact-closure signal

e Programmable hours of operation for automated external control

e Solar- or AC-powered Siren Station available Part No. SOLAR-SS

¢ High capacity, battery back-up for uninterrupted operation in a lightning environment

Part No. WAVE-SS03
Other configurations available.
Contact the factory for details.

1]
el
c
(]
o
o
Qo
£
o
~°
c
€0
28
Q
Q3
no
a
[=)]
£
f=1
el
=
2
-

WALE Siren and Strike Guard combine to provide a fully automated lightning warning system. Strike Guard easily
connects to the WALE Transmitter to trigger the WALE Siren Stations and WALE Power Sequencers for audible
lightning hazard notification and equipment protection across the golf course.

Part No. WAVE-TRO1 The WALE Transmitter sends secure codes to activate an
unlimited number of Siren Stations and Power Sequencers
within a three mile radius.

WA\rE;-._Si;\;‘sf'F; e 0 S
£ H‘ The WALE Transmitter offers]
_ » 1. Easy programming through front panel switches and LCD
- 2. Comprehensive, automatic system status monitoring
3. Manual control or automated activation from external contact-closure
WALE Transmitter 4. Manual selection of desired transmission via front panel quick-select knob

»

The WALE Siren Station offers]

1. Simplified installation and flexibility through modular design

2. Solar or AC power input

3. [ptional strobe light to provide visual indication of conditions

4, External indicators of system status

5. Super-high sound pressure level Cddirectional or omni-directional

WALE Siren
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Section 2.7.3 HAL‘/I

LI\ =~

Complete Lightning Warning System

STRIKE GUARD SENSOR
(Typically roof—mounted)

FIBER OPTIC CABLE
h (FROM RECEIVER)
1—4 HORN WAVE
SIREN STATION
(SHOWN MOUNTED WHIP ANTENNA
ON POLE)

~

COAX CABLE —(

AN A AN A A AL A SN

STRIKE GUARD
RECEIVER
BONDING CABLE

(KEEP AS SHORT AS
POSSIBLE)

N

12" INTERFACE
STRIKE GUARD
SOFTWARE CABLE

POWER CABLES

AC SURGE
SUPRESSOR

WALL OUTLET

-~

Strike Guard / WAVE SIREN e ——
LIGHTNING WARNING SYSTEM J[ ﬁa® (847) Sas-8700

LIGHTNING PROTECTION-GROUNDING -EXOTHERNIC © 2009

214
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Section 3
Communications Site
Equipment
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Notes HAAVA/I :
L/ I
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Section 3.1

Wireless Communications Equipment
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Section 3.1.1

Shelter Grounding Components
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Section 3.1.1.1 HAAVA/I °
L/ I

Shelter Interior Layout

KEYED NOTES

€ Uo13S

NO.27G, #2AWG STRANDED, GREEN INSULATED
CONDUCTOR. INTERNAL PERIMETER GROUND BUS.
CONNECTED TO MGB AT ONE END. TYPICAL

BOND AC ELECTRIC SERVICE TO MGB PER
NFPA 70

TELCO GROUND TO MGB

SHELTER COUNTERPOISE GROUND LOOP. NO. NO. EPK12, ENTRANCE PANEL KIT WITH
2T, SOFT-DRAWN TINNED SOLID COOPER THROUGH WALL MOUNTING OF EXTERIOR

EQUIPMENT RACK CHASSIS AND EQUIPMENT
CONDUCTOR RUN 30" MIN. OR BELOW FROST GROUND BAR AND INTERNAL (MGB) GROUND

GROUND CONDUCTORS TO MGB
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LINE. BAR.
BOND EXHAUST FAN AND AIR VENTS TO INTERNAL BOND BETWEEN UTILITY GROUND AND THE EPK12 ENTRANCE PANEL KIT PROVIDES A
PERIMETER GROUND BUS CONDUCTOR WITH NO. SHELTER COUNTERPOISE WITH NO. 2T, @ GROUND STRAP (1/32" X 3") ASSEMBLY THAT IS
6-7G CONDUCTOR, NO. CT2248LD TAP AND NO. SOFT-DRAWN TINNED SOLID COOPER EASILY EXOTHERMICALLY WELDED TO THE
GECLB62A LUG CONDUCTOR SHELTER COUNTERPOISE.
BOND DOOR FRAME TO INTERNAL PERIMETER
G(';OUND SUS CONDUSTOR il ULTRAWELD NO. GD5825B CONNECTION UPS EQUIPMENT GROUND CONDUCTOR TO

: WITH NO. US65 OR NUWTUBE65 WELD METAL MGB

CONDUCTOR, NO. CT2248LD TAP AND NO. GECLB62A
LUG

ULTRAWELD NO. PT252SB CONNECTION
WITH NO. US65 OR NUWTUBE65 WELD METAL
OR NO. RT252SB WITH NO. US45 OR
NUWTUBE45 WELDMETAL. TYPICAL

TO TOWER GROUND ELECTRODE SYSTEM

NO. 5810, 5/8"X10" COPPER CLAD GROUND

NO. HSC STYLE HALO STANDOFF CLAMP ROD. UTILITY SERVICE GROUND

BOND CABLE TRAY TO MGB

HVAC UNIT

HVAC EQUIPMENT GROUNDING CONDUCTOR
TO MGB

COAX ENTRY PORT

SIONORONONONS

DO O G

\Z & ®  LIGHTNING PROTECTION-GROUNDING -EXOTHERMIC
% 301 ZIEGLER DRIVE GRAYSLAKE, IL INTERIOR SHELTER LAYOUT
4A 60030 (847) 548-8700

HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 o 800-842-7437 « www.harger.com NTS
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Section 3.1.1.2

Lightning Arrestor Brackets

Ceiling Mount
Approx. Each

Part No. Description Wt. (Ibs.)
CGARRBKT04 4 Unit 18
CGARRBKTO08 8 Unit 21
CGARRBKT12 12 Unit 24
CGARRBKT16 16 Unit 28

e Manufactured from 110 alloy copper bar.

e Arrestor bracket is designed to be mounted to the ceiling
of a communication building where communication lines
enter the building through the side wall.

¢ Bracket can hold 4 large flange mount lightning arrestors
and comes with a 250ail of (2 AWG solid tinned
conductor for connection to an exterior ground loop.

¢ Bars are connected with tinned #2 AWG flexible copper
conductor.

¢ Ships assembled.

Ceiling/Wall Mounts

Part No. Description Configuration Width

CGARRBKT12

Approx. Each

Wt. (Ibs.)
LABKT12UGBAS 12 Unit 4x3 27" 17
LABKT18UGBAS 18 Unit 6x3 39" 25

e Manufactured from 1/8" thick 110 alloy copper bar.
e Premounted self clinching nuts speed installation.
¢ Can be ceiling or wall mounted.

¢ Ships unassembled.

Single Point Ground Window
Approx. Each

Part No.

Wt. (Ibs.)
CUSPGW 11

e Flexible installation solution for a single point grounding panel.
e Ground assembly has melamine backing plate with predrilled
16" on center mounting holes.
e Comes with[J
(2) sandwich plates with hardware
(20ft.) 0.016" x 12" copper flat strap
(4) concrete lead mounting hardware
(14) mounting screws
(1) 1/2 oz. tube of HCAJIC1/2 antioxidant
¢ Custom configuration available. Contact factory.

Accommodates bulkhead arrestors with DIN or N female connectors.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 221
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Section 3.1.1.3 HAAVA/I °
L/ I

Entrance Panel Kits

A\n]n]go
D e PTIC
»

EPK12 12 Unit 52
EPK16 16 Unit 53
EPK24 24 Unit 71-112

e Complete 12, 16 and 24 unit entrance panel ground kits
provide the lowest possible impedance to ground for
coaxial ground shields and arrestors by utilizing robust
flat ground straps.

¢ Unique flat ground strap assembly incorporates 3
low impedance (1/32" x 3") copper straps that are
exothermically welded to a 14" x 1" copper bar that has
2 AWG solid tinned conductor exothermically welded at
either end for easy attachment to ground ring.

e Ground strap assembly attaches to the exterior ground
bar via 3 integrated sandwich type ground clamps.

e Exterior ground bar has landings (3/8" bolt holes on
3/4" centers) to accommodate up to 16 coaxial
ground leads.

e Maximum wall thickness of 9".

e Longer extension bars are available.

¢ Ships unassembled.

§ EPK12 Kit Includes: EPK16 Kit Includes: EPK24 Kit Includes:

3 (1) Interior ground bar (1) Interior ground bar (1) Interior ground bar

5 (1) Exterior ground bar (1) Exterior ground bar (1) Exterior ground bar

<) (2) Through wall mounting bars (2) Through wall mounting bars (2) Through wall mounting bars
=33 (1) Flat ground strap assembly (1) Flat ground strap assembly (1) Flat ground strap assembly
2 gr. (12) Surge suppression ground straps (16) Surge suppression ground straps (24) Surge suppression ground straps
as (1) HCAIC1/2 joint compound (1) HCAIC1/2 joint compound (1) HCAJC1/2 joint compound

e w (24) Sets stainless steel fasteners (32) Sets stainless steel fasteners (48) Sets stainless steel fasteners
2

E

rab A 5

2 ’ A

Channel Support

Approx. Each R
QY- Wt (Ibs.) .

EPKPPCST5

¢ 5' plastic protective channel supports (includes a front & back). g
¢ Fastens flat ground strap to shelter surface and protects strap
from damage.
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Section 3.1.1.4

TCEP4[3

Bulk Head Entry Panel Kits

Description

12 Unit

Approx. Each
Wt. (Ibs.)

60

TCEP4[4

16 Unit

60

QO O O O

TCEP4[4

O O O o.

0
0

¢ Entrance panels can accommodate either 12 or 16 coaxial entries. o

o 5[8" diameter holes accept surge arrestors. 0

e The entrance panel and ground bar are integral to the unit being
fabricated from a single copper plate ensuring the lowest possible
impedance between the entrance panel and ground bar.

e Entrance panels are made from tinned plated 110 copper alloy.

¢ Respectively, the panel ground bus have 12 and 16 sets of hole[]
slots to accommodate lugs with 3[8" holes on 34" to 1" centers.

e Weatherproof plugs are included to seal unused ports.

e The panel has two robust flat copper ground straps (0.032" x 2" x
10" long) exothermically welded to ground bus to provide a low
impedance path to the ground grid.

¢ The ground straps are exothermically welded in the field to the
ground grid.

Approx. Each
Wt. (Ibs.)

TCEP4[4HS 16 Unit 43-112

¢ Entrance panels can accommodate either 12 or 16 coaxial entries
and DIN arrestors. Contact factory for specifications.

e The entrance panel and ground bar are integral to the unit being
fabricated from a single copper plate ensuring the lowest possible
impedance between the entrance panel and ground bar.

e Entrance panels are made from tinned plated 110 copper alloy.

e Respectively, the panel ground bus have 12 and 16 sets of hole[]
slots to accommodate lugs with 3[8" holes on 34" to 1" centers.
See page 113 for lugs.

o Weatherproof plugs are included to seal unused ports.

Description

Section 3
Communications Site Equipment
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Section 3.1.1.5 HAAVA/I °
L/ I

Halo Standoff Clamps

APPLICATION NOTE:
e Halo Standoff Clamps are used for mounting interior halo ground rings.

HSC100 HSC100C
. Box Approx. Box
Part No. Clip Style Conductor Range Qty. W (Ibs.)
HSC100 | Stainless Steel wlInsulating Rubber Grommet | [b AWG Insulated to [C2 AWG Bare 1 14
HSC100C Bare Copper [6 AWG Insulated to 2[0 AWG Bare | 1 14

e Will hold the halo 1" off of the wall.
¢ Supplied with two anchors for mounting to both masonry and stud walls.
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HSC150 HSC150C
. Box Approx. Box
Part No. Clip Style Conductor Range Qty. Wt (Ibs.)
HSC150 | Stainless Steel wldnsulating Rubber Grommet | [b AWG Insulated to (2 AWG Bare | 1 14
HSC150C Bare Copper 6 AWG Insulated to 2[0 AWG Bare | 1 114

e Will hold the halo 1-12" off of the wall.
¢ Supplied with two anchors for mounting to both masonry and stud walls.

Box Approx. Box e 304 SS clip with insulating rubber grommet.

Part No. e CC5 fits conductors #6 AWG insulated through
. Wt. (Ibs.
Qty t. (Ibs.) 2 AWG bare.
ccs 100 1-102 « CC7 fits conductors #2 AWG insulated through
Ccc7 100 1-112 2[0 AWG bare.

e CC5 and CC7 have .265" mounting hole.
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HAL‘/I ) Section 3.1.1.5
ZAAT i,

Halo Standoff Clamps - R56* Compliant

APPLICATION NOTE:
¢ Halo Standoff Clamps are used for mounting interior halo ground rings.

HSC100R56 HSC100CR56
- Box Approx. Box
Clip Style Conductor Range Qty. Wt (Ibs.)
HSC100R56 | Stainless Steel wlInsulating Rubber Grommet | [b AWG Insulated to [2 AWG Bare | 1 14
HSC100CR56 Bare Copper b AWG Insulated to 2[0 AWG Bare | 1 114

e Will hold the halo 2" off of the wall.

Section 3
Communications Site Equipment

HSC150R56 HSC150CR56
. Box Approx. Box
Clip Style Conductor Range Qty. Wt (Ibs.)
HSC150R56 | Stainless Steel wlInsulating Rubber Grommet | [b AWG Insulated to CR2 AWG Bare | 1 14
HSC150CR56 Bare Copper b AWG Insulated to 2[Q AWG Bare | 1 114

¢ Will hold the halo 2-132" off of the wall.

*R56 is Motorola, Inc. Standards and Guidelines for Communication Sites
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Section 3.1.1.6 - 3.1.1.8 HAAVA/I
L/ I

Rack Isolating Pad

Approx. Each

Qty: Wt. (Ibs.)
IP0621520.5MOTO | EA -1

¢ Used to isolate racks from conductive flooring such
as concrete and prevent multiple ground paths.

e .0620k 15k 20-12CGP3 Phenolic Isolation Pad
designed to fit Motorola equipment racks.

¢ Includes six isolating shoulder washers designed to
accommodate 1[2CAnchors.

¢ Other sizes and configurations available. Please
contact factory for more information.

Conduit Bonding Clamps

Conduit Conductor Box Approx. Box
Range Range (AWG) Qty. Wt. (Ibs.)
BGC4SCS 12" -3[@" o - 2 10 2-112
TBGC4SCS 12" - 34" [no - 2 10 2-112
TBGC4SCsss| 12" - 314" 1o - 2 10 2-112 S

¢ Bronze clamp for bonding conduits that are flush mounted to a surface
such as a wall, floor or ceiling.

e "Low Profile" design utilizes 1/4" diameter long machine screws. @ Licted 467
CElectro tin plated bronze. st
7l [Llncludes stainless steel hardware. Rated for direct burial. \5
(o]
g
W
Door Jumpers
Approx. Each Box Approx. Box
PartNo.  Length "4 (lhs) Qty. Wt (ibs.) -
GS12094122A114 12" 12 10 5
GS12094182A104 18" 12 10 5
e Door jumpers made from 1/2" x .094 flexible tinned copper flat braid.
e Two holes spaced 58" on center per each end.
e Braid is 4 guage equivalent.
¢ Dimensions are nominal size.
e Hole size is 1@", L—
©
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Tower Grounding Components
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Exterior Grounding Layout

TYPE VA2SV1.5x4B (WELD MOLD) AND US45 OR NUWTUBE45 (WELD METAL

SIZE) — ONE PER GATE. SEE DETAIL "FG”
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12'-0" x 12'—0" GROUND MAT WITH NO. 6 AWG. SOLID

BARE COPPER CONDUCTOR AT 6” 0.C. EACH WAY, 24" BELOW GRADE OR
FROST LINE, WHICH EVER IS LOWER. NO. 2T, #2 AWG SOLID TINNED

NO. 5810, 5/8” x 10°—0" COPPERCLAD GROUND ROD SPACED AT 16’
MINIMUM WITH ULTRAWELD CONNECTION TYPE "GO582SB” (MOLD NUMBER)
NUWTUBEW45 (WELD METAL SIZE) AT THREE PLACES PER NO. 2T GROUND

COPPER GROUND CONDUCTOR SHALL BE ATTACHED TO THE MAT USING
CONDUCTOR.

AND NUWTUBE9O (WELD METAL SIZE-ONE PER LOCATION) SEE DETAIL "G".
ULTRAWELD CONNECTION PTBS2SB (MOLD NUMBER) AND US45 OR
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Section 3.1.2.1

Section 3
Communications Site Equipment

NTS

ULTRAWELD CONNECTION TO 3" — 4" DIA. FENCE POST TYPE VAZSV1.5x4B
(MOLD NUMBER) AND US45 OR NUWTUBE45 (WELD METAL SIZE)- ONE PER
TYPICAL WIRELESS COMMUNICATION SITE
EXTERIOR GROUNDING PLAN

LOCATION. SEE DETAIL "FG”
PROVIDE CONNECTION TO EXTERIOR POWER AND TELEPHONE GROUNDING

@ SYSTEMS AND WATER SERVICE.
ULTRAWELD CONNECTION WITH NO. US45 OR NUWTUBE45 (WELD METAL

SIZE)— ONE PER LOCATION.

@ ALL CONDUCTIVE BODIES SHALL BE BONDED TO THE GROUNDING SYSTEM.
GROUND TOWER (2 LOCATIONS) WITH NO. HD2SA (MOLD NUMBER)

@ BOND WAVE GUIDE SUPPORTS TO EXTERIOR GROUND LOOP.

HARGER LIGHTNING & GROUNDING
847-548-8700 o 800-842-7437 « www.harger.com

60030 (847) 548-8700

SEE DETAIL "GB".
ZIEGLER DRIVE GRAYSLAKE, IL

® LIGHTNING PROTECTION »GROUNDING EXOTHERMIC
301

o=

VA
7\

ULTRAWELD CONNECTION WITH NO. USB5 OR NUWTUBEE5 (WELD METAL SIZE

— ONE PER LOCATION).
GROUNDED TO TOWER AT THE TOP AND BOTTOM OF THE TOWER AND EVERY

SOLID COPPER INTERIOR GROUND BAR WITH INSULATORS AND 1/4"x3"x14.5"
EXTERIOR GROUND BAR.(INSTALL NEAR THE POINT WHERE THE COAX LINES
75’ OR LESS IF THE TOWER IS TALLER THAN 150"

ENTER THE SHELTER) SEE DETAIL "EPK”.
1000) LOCATED AT 2°—6” MIN. BELOW GRADE OR 6" BELOW THE FROST

CABLE TO CABLE CONNECTION WITH NO. PT2S2SB (MOLD NUMBER)
INSULATOR AND BEAM CLAMP STANDOFFS. COAX CABLES SHALL BE

@ NO. 2T, #2 AWG SOLID TIN COATED COPPER CONDUCTOR (201 LBS. PER
LINE, WHICH EVER IS LOWER.

() NO. EPKI2, 12 UNIT ENTRANCE PANEL KIT WITH INTEGRATED 1/47x57x24”
(5) NO. CBIAT 44241, 1/4"x4"x24" SOLID COPPER TOWER GROUND BAR WITH

==

© 2013

®
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PRAEGER

Exterior

Section 3.1.2.1

Grounding Layout

PT2S2SB ULTRAWELD CONNECTION
WITH US65 OR NUWTUBEBS WELD
METAL

NO. 2T, #2 AWG SOLID TINNED
COPPER GROUND CONDUCTOR
(201 LBS. PER 1000’)

7

NO. 5810, 5/8” X 10 ————»

COPPER CLAD GROUND ROD

GO582SB ULTRAWELD CONNECTION
WITH US OR NUWTUBESO WELD
METAL

GROUND ROD DETAIL "G”

VA2SV1.5x4B ULTRAWELD
CONNECTION WITH
NUWTUBE45 WELD METAL

NO. GJX2524, NO. 2
SOLID FLEXIBLE GATE
JUMPER

VA2SV1.5x4B ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL

NO. 2T, #2 AWG SOLID

TINNED COPPER CONDUCTOR
201 LBS. PER 1000’

FENCE GROUNDING DETAIL "FG”

NO.

GRO

ENTRANCE PANEL DETAIL "EPK”

4" x 24" SOLID COPPER

INSULATORS.

GROUND BAR DETAIL "GB”

NTS NTS

NO. CGKB SERIES,|
COAX CABLE
GROUND CLAMP

GBIA14424M, 1/4” x

UND BAR WITH

COAX CABLE J

NO. 6 AWG. NSULATED/

SOFT DRAWN COPPER
CONDUCTOR DOWN TO
EXTERIOR GROUND BAR

COAX GROUNDING DETAIL "CGK”

NTS

(<
S

RE STYLE ULTRAWELD
CONNECTION TO REBAF\
VERIFY SIZE OF REBAR
PRIOR TO ORDERING.

VA2SB ULTRAWELD

NTS NTS

CONNECTION TO REBAR.
VERIFY SIZE OF REBAR
PRIOR TO ORDERING.

CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO
STRUCTURAL STEEL AT
LOWEST AVAILABLE
LOCATION

VA25V1.5X4B ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO STEEL
POST AT LOWEST
AVAILABLE LOCATION

ULTRAWELD DETAILS

HD2SA ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO BASE
OF STEEL AT LOWEST
AVAILABLE LOCATION

NTS

301 ZIEG
600.

BaRESER

LIGHTNING PROTECTION » GROUNDING «EXOTHERMIC

LER DRIVE GRAYSLAKE, IL
30 (847) 548-8700

TYPICAL WIRELESS COMMUNICATION SITE
EXTERIOR GROUNDING DETAILS

© 2013

HARGER LIGHTNING & GROUNDING

847-548-8700 » 800-842-7437 « www.harger.com

NTS
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Section 3.1.2.2 HAAVA/I °
L/ I

Tower Air Terminals

Stainless Steel A
Part No. Qty. Approx. Each Wt. (Ibs.)
586SS3AT EA 6-14
o Tower air terminals are mounted on top of and on the sides ]
of towers to help protect tower lighting, antennas, dishes, o Lo
etc. from direct lightning strikes. i
e 5[8" diameter x 6[0bng air terminal made from 304 stainless
steel.
o Air terminal features 2" of 5[8"-11 UNC coarse threads and |
comes complete with 2 each of stainless steel @m nuts, lock 7#’% _
washers and flat washers. Listed 96
Solid Copper 1 Used where solid copper air terminals are preferred.
h I o 1[2" diameter x 4[0bng solid copper air terminal.
Part No. Qty. Approx. Each Wt. (Ibs.) e Air terminal features 2" of 1[2"-13 UNC coarse
1248SCAT | EA 3-112 AN threads and comes complete with 2 each of
0 d stainless steel jam nuts, lock washers and flat
d washers.

@ Listed 96

[\ e 5[8" diameter x 500bng air terminal made from

0

o

g: Copper Clad Steel copper clad steel (10 mil).

2 Part No. Qty. Approx. Each Wt. (lbs.) ¢ Air terminal features 2" of 5[8"—_11 UNC coarse
9 | s535CCAT | EA 4-13 threads and comes complete with 2 each of

S8 50" stainless steel jam nuts, lock washers and flat
ws washers.

Fw e Copper clad steel provides superior strength and
g is less susceptible to wind shear than solid copper
g air terminals.

3 4

::E i =

) * 5[8" diameter x 5[bng air terminal made from
Copper Clad Steel A copper clad steel (10 mil).
Part No. Qty. Approx. Each Wt. (Ibs.) e Air terminal features 2" of 5[8"-11 UNC coarse
585CCAT-200 | EA 14-102 thrt_aads and comes complete with 2 each of
stainless steel jam nuts, lock washers and flat
washers.
e 2500df 2[0 AWG 19 strand copper conductor
i’ exothermically welded to air terminal.
| e Tail can be exothermically welded to steel tower,
ground bar or connected to a down conductor.

NOTE:
e [ther sizes are available. Please contact factory for more information.
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HAL‘/I ) Section 3.1.2.3
ZAAT i,

Guy Wire Clamps
Conductor to Guy Wire —~
Box Approx. Box = \

PartNo. . Wt (Ibs.)

<
SSC25875 ‘\"\
* Can be used for connecting 2 dissimilar \V/

conductors such as copper and
galvanized steel.

e [he bolt stainless steel clamp comes
with stainless steel hardware.

e Accommodates up to 7[8" guy wire
and 400 AWG conductor.

Conductor to Pipe or Guy Wire
Box Approx. Box

R Qty. Wt (Ibs.)
SSGC.7500-[D 5 3-34
SSGC1.0001.625-[D 5 4
SSGC1.6252.375-[D | 5 5
$SGC2.3753.5-(D | 5 5-102 & &5
¢ Can be used for connecting 2 dissimilar ' iy ’=
conductors such as copper and ¢

galvanized steel.

¢ [he bolt stainless steel clamp comes with
stainless steel hardware.

e Accommodates up to 1" guy wire and
4[0 AWG conductor.

whed
o
[}
£
=
=3
O
[IT]
¥
=
o
g2
5]

9.9
(" =]
(1]
=
c
=
£
£
[<]
O

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 231



Section 3.1.2.4 & 3.1.2.5 HAAVA/I °
L/ I

Banjo Clamp

Box Approx. Box

PartNo. o4, Wt (Ibs.)

BQ 10 4-114

¢ Tinned bronze clamp attaches lightning
conductor cable to lattice towers.

e Accepts up to 4[0 AWG conductor.

e 1/2" external hub fits into most banjo
brackets.

€ Uo13S

Approx. Each Box Approx. Box
Wt. (Ibs.) Qty. Wt. (Ibs.)

SSAA 12 10 5
SSAAKIT 102 5 8
e Manufactured from 304 series stainless steel.
e SSAAKIT includes two assemblies (pictured). 3/8"
stainless steel hardware fastens kit to ground bar.

e SSAAKIT also includes R4150A4 insulators.
e Will accommodate up to 1" thick material.

Part No.
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HAL‘/I ) Section 3.1.2.6
ZAAT i,

Tower Standoff for Round Members
TSO Series

e The fast, easy and economical way to make quality attachments of ground
bars and other components to round tower members.

e Manufactured from 300 series stainless steel for optimum compatibility.

e 3[8-16 x 5[8" stainless steel hex head cap screw and lock washer included.

¢ Available with or without stainless steel hose clamps in a variety of sizes.

e Sold as 10 pack.

Tower Standoffs

Band Clamp Pack Approx. Box g
PartNo.  “yhcluded Qty. Wt (Ibs.) K
TSO No 10 2-112 \

TSOM No 10 2 -
3
£
=
=
]

g

50

S

o

=]

£

£

. 8

Tower Standoff with Hose Clamp
Part No Band Clamp Round Member Pack Approx. Box
: Included Size 0.D. Qty. Wt (Ibs.)

TSLL.7500.75 [es 75" - 1.75" 10 2-112 @

TS[C2[2.75 [es 2" -2.75" 10 3-112 =

TS[C3[3.75 [es 3"-3.75" 10 3-112

TS[C4[4.75 [as 4" - 475" 10 4

TSLC5[8.75 [es 5" -5.75" 10 4

TS[6[8.75 [es 6" - 6.75" 10 4
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Section 3.1.2.7 HAAVA/I °
L/ I

Insulated Tower Standoff for Round Members
TSOINS Series

e The fast, easy and economical way to make a quality isolated coaxial ground
bar mount to round tower members.

o Manufactured from 300 series stainless steel for optimum compatibility.

e 3[8" x 1-1[2" insulator with 3[8-16 x 5[8" stainless steel hex head cap screw
and lock washer included.

¢ Available with or without stainless steel hose clamps in a variety of sizes.

¢ Sold as 10 pack.

Insulated Tower Standoffs

Band Clamp Pack Approx. Box
Included Qty. Wt. (Ibs.)

TSCINS No 10 4-34
TSOMINS No 10 5

e TSCINS uses Tower Standoff TSI
e TSOMINS uses Tower Standoff TSOM.

Part No.

€ Uo13S
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Insulated Tower Standoffs with Hose Clamp
Part No Band Clamp Round Member Pack Approx. Box g
. Included Size 0.D. Qty. Wt. (Ibs.)

TSLTINS.7501.75 Lés 75" - 1.75" 10 6-14
TSLTINS2[2.75 Cés 2" -2.75 10 6-114
TSLTINS33.75 Cés 3"-3.75" 10 6-14
TSLTINS4[4.75 Cés 4" - 475" 10 6-112
TSLTINS5[5.75 Cés 5" -5.75" 10 6-112
TSLCTINS6ME.75 Cés 6" - 6.75" 10 6-112
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HAL‘/I ) Section 3.1.2.8
ZAAT i,

Tower Standoff for Snap-Ins
TSOSI Series

)

-
e The fast, easy and economical way to provide snap-in mounting of coaxial < '\:\_' SN
cables to round tower members. o 4
e Manufactured from 300 series stainless steel for optimum compatibility. 911 o
¢ 3[4" hole for snap-in. Snap-In not included. ‘\\_0 _L

¢ Available with or without stainless steel hose clamps in a variety of sizes.
e Sold as 10 pack.

Tower Standoff for Snap-Ins
Band Clamp Pack Approx. Box

PartNo. 'y cluded Qty. Wt (Ibs.)

TSCBI No 10 2-3[4

e Snap-In not included.

Section 3
Communications Site Equipment

Tower Standoffs for Snap-Ins with Hose Clamp

Band Clamp Round Member Pack Approx. Box

aaie Included Size0.D.  Qty. Wt (lbs.)
TSCTSIL.2501.75 Cas 1.25"-1.75" | 10 3-1@
TSCLSI202.75 Cas 2" 275" 10 3102
TSCLSI3E.75 Cas 3"-3.75" 10 3102
TSCTSI4[@.75 Cas 4" - 4.75" 10 333
TSCTSISE.75 Cas 5" - 5.75" 10 333
TSCTSI6E.75 Cas 6" - 6.75" 10 4

e Snap-In not included.
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Section 3.1.2.9 - 3.1.2.11 HAAVA/I °
L/ I

Band Clamps

PartNo. G pange Qty.  WE. (Ibsy.

SSBC12-50 1.06" - 2" 50 3
SSBC23-50 2.06" - 3" 50 3-112
SSBC34-50 3.06" - 4" 50 4-114 its
SSBC45-50 4.06" - 5" 50 5
SSBC56-50 5.06" - 6" 50 6
SSBC67-50 6.06" - 7" 50 6-34

e Stainless steel band clamps attach hangers to round

members.
¢ Sold as 50 pack. ~—

Stainless Steel Down Conductor Standoff

Approx. Each Pack Approx. Box

Wt. (Ibs.) Qty.  Wt. (Ibs.)
SSDCSOI 102 5 3-102

¢ Range taking down conductor cable clamp with tower standoff.

¢ Fast, easy and economical way to attach down conductors to round tower
members.

e The small side of the clamp accommodates bare stranded conductors from
6 up to 2[0 AWG while the large side accommodates from 20 to 40 AWG.

¢ The small side of the clamp accommodates insulated conductors from [B up
to 2[0 AWG while the large side accommodates from [l up to 400 AWG.

e Manufactured from stainless steel to allow use with any type of wire.

¢ Available with stainless steel band clamp. See above for sizes.

¢ Sold as 5 pack.
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Stainless Steel Down Conductor Angle Adapter

Approx. Each Pack Approx. Box

SELELL Wt. (Ibs.) Qty.  Wt. (Ibs.)

SSDCAA 102 5 4

¢ Range taking down conductor cable clamp with tower standoff.

¢ Designed to attach to flat steel tower members.

e Fast, easy and economical way to attach down conductors to flat tower
members.

¢ The small side of the clamp accommodates bare stranded conductors from
b up to 2[0 AWG while the large side accommodates from 20 to 4[0 AWG.

e The small side of the clamp accommodates insulated conductors from [B up
to 2[0 AWG while the large side accommodates from Il up to 40 AWG.

e Manufactured from stainless steel to allow use with any type of wire.

¢ Sold as 5 pack.
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Section 3.1.2.12 & 3.1.2.13

Slotted Long Barrel Compression Lugs
(Telecommunications)

Listed 486

Conductor Hole Spacing Hardware Color Box Approx. Box
Size (AWG) Range Size Codes Wt. (Ibs.)
GECLB62BC b Str. 75" to 1" 38" Blue 50 2
GECLB62BC250BK b Str. 75" to 1" 3@" Blue 250 10
GECLB22BCS [P Sol. 75" to 1" 33" White 50 2
GECLB22BCS250BK 2 Sol. 75" to 1" 3@" White | 250 13
GECLB22BC [P Str. 75" to 1" 3" Brown | 50 2
GECLB22BC250BK [P Str. 75" to 1" 38" Brown | 250 16

¢ Manufactured from electro plated tinned copper.
e For use on copper or tinned copper conductors.
¢ Lugs have inspection ports.
e 250 pack comes in one gallon bucket.

g

£

o

=

i

Copper Flat Strap Clamps ng

=]

Strap Approx. Each Box Approx. Box S

PartNo. 'gioe Wt (Ibs) Qty. Wt (Ibs.) -

FSC2 2" 102 10 5 g

FSC3 3" 33 10 7-102 ©
FSC4 4" 1 10 10
FSC6 6" 1-1@ 10 12-102

¢ Used for making connection to flat strap or flat braid.

e Copper "sandwich" clamps complete with stainless steel
hardware. The top is 118" thick and the bottom is 1[4" thick.

e Ends are designed to allow for exothermically welding conductors
to clamp.

L
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Notes HAAVA/I :
L/ I
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PRAEGER

Section 3.1.3

Ground Kits & Accessories

Index
Description Page
3.1.3.1 Coax Ground Kits with Captive Hardware.........ccccovvvvvuiiiiiinninieeinninneenns 240
3.1.3.2  Universal Ground KitS .......cooveeuuiiiimriiiiiierianseernss s srsnsssessne s sesnaeasees 241
3.1.3.3  Weather Proofing KitS .......coiviiuiiiiiiiiiiiiiii i era e 241
3.1.3.4  Lightning Arrestor KitsS ........oocuuuiiiiiiriiiiiii e 242
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Section 3.1.3.1 HAAVA/I
L/ I

Coax Ground Kits with Captive Hardware

Part No. Part No. Coax Approx. Each
Green Black Size Wt. (Ibs.)
NIA CGKBB1[4-3[8 1[4 to 38 1-112
CGKB3[8-5 | CGKBB3[E-5 | 3[8 Corrugated 1-112
CGKB1[2-5 | CGKBB1[2-5 112 Corrugated 1-112
CGKB5[8-5 | CGKBB5[8-5 508 Corrugated 1-112
CGKB7[8-5 | CGKBB7[8-5 718 Corrugated 1-112
CGKB1-1[4-5 | CGKBB1-1[4-5 | 1-1[4 Corrugated 1-112
CGKB1-5[8-5 | CGKBB1-5[8-5 | 1-5[8 Corrugated 1-112
CGKB2-1[4-5 | CGKBB2-1[4-5 | 2-1[4 Corrugated 1-102

e 2-bolt coax ground kit featuring captive hardware design
allows greater ease of installation while providing a
functional, high quality ground.

¢ Designed to eliminate over tightening and damaging the
coax shield.

e 5[ground conductor available in Green or Black.

¢ Complies with MIL-STD-188-124B.

Kit Includes:

(1) Preformed copper ground strap complete with "captive
hardware

(1) 5' of #6-7 strand AWG THW ground conductor

(1) "Universal" style ground lug which accommodates 3/4" CGKBB1[3-3[8
to 1" spaced holes

(2) Sets of stainless steel hardware to attach ground lug to
ground bar

(1) Butyl Mastic (2-1/2" x 24")

(1) Black electrical tape (2" x 20")

NOTE:
[  Other sizes and configurations available. Please contact factory for more information.
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Universal Ground Kits

Part No. Qty Approx. Each

. Wt. (Ibs.)
UGKB-5 EA 1-33
UGKB-50] EA 1-33

e Accommodates transmission line sizes 12" through 2-1[4".

e 5[af Black b AWG ground lead provided with special
factory attached ground lugs.

¢ "Universal" style ground lug accommodates 34" to 1"
spaced holes on ground bar.

e Stainless steel hardware and waterproofing materials
included.

e UGKB-5CIdoes not have the factory lug attached.

e Complies with MIL-STD-188-124B.

Factory Lug 3 I [Ole)
TE ors| A5 19
o< 07
@S
TP g =

|
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Weather Proofing Kits ag

£

Rolls of Rolls of Approx. Each g

Part No. Mastic Tape Qty. Wt. (Ibs.) E

WP1KIT 1 1 EA 102 ©
WP3KIT 3 2 EA 1-112
WP5KIT 5 3 EA 2-102

¢ Used to weatherproof electrical connector [Unctions and grounds.
¢ Includes 2" x 20premium all weather vinyl electrical tape.
e Includes 2-1/2" x 2" Butyl Mastic.
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Lightning Arrestor Kits

RDDPIrQO
U

[ ) »
LABA42A2GKCGB | 12" 10" 5" 20 ]
LABB42A2GKCGB | 16" 14" 6" 20 Antenna Chst
« Enclosure provides water tight environment for both (Hot includedD]
surge arrestors and connectors. ][
¢ Surge arrestors protect against lightning induced surge ]; Antenna
Mot includedd

currents.
e Lightning arrestor ground bar design allows the
addition of 2 more arrestors.
¢ Coax ground kits provide low impedance ground path.
e Coax ground bar provides ground point for coax lines = _’I
as well as antenna mount.
Kit Includes:
(1) NEMA 4X molded fiberglass reinforced polyester
enclosure
(2) Premounted bi-directional surge arrestors
(1) Lightning arrestor ground bar
(2) Coax ground kits Coax grounding kit
(1) Coax ground bar

NE[CA 4Cenclosure

Arrestor ground bar

|— T —|

Arrestors

%0 O

20l Coaxial collection ground bar

006

Approx. Each o

Wt. (Ibs.)
LAB1210600 | 12" | 10" | 6" 20

¢ Enclosure provides water tight environment for both
surge arrestors and connectors.
e Surge arrestors protect against lightning induced surge
currents.
e Lightning arrestor ground bar design allows the
addition of 1 more arrestor.
¢ Coax ground kits provide low impedance ground path.
e Coax ground bar provides ground point for coax lines
as well as antenna mount.
Kit Includes:
(1) NEMA 4X molded fiberglass reinforced polyester
enclosure
(3) Premounted bi-directional surge arrestors
(1) Lightning arrestor ground bar
(3) Coax ground kits
(1) Coax ground bar
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APPLICATION NOTE:
e Lightning arrestor box kits are used in wireless rooftop NEMA 4X enclosure
communication applications such as broadband point to
point, point to multi-point and other similar type systems.
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Section 3.2

Premise Wiring/Data-Com
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Data-Com Grounding & Bonding Applications

B

i

€ Uo13S

< > Signal Reference < : > Low Impedance < :> BCE ULTRAWELD < > VHO ULTRAWELD < : > VA ULTRAWELD < : > SRG ULTRAWELD
Grid Riser Connection Connection Connection Connection

5 =, ©

7 GPC Pedestal @ CPC Pipe Clamp L12/0142 Dual 10 GECLB @ 1 CT C-Tap @ 2 Telecommunication
Clamp Rated Lay-In Lug Compression Lug Ground Bar
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Network Building
Rack Ground Bar Rack Ground Bar Ground Jumper Ground Jumper Conductor Ground Tag

<] 3> RGBHKIT Horizontal A RGBVKIT Vertical Insulated RGJ Rack Unit Bonding

18

®  LIGHTNING PROTECTIONGROUNDING+ EXOTHERMIC ) ) o
301 ZIEGLER DRIVE GRAYSLAKE, IL Data-Com Grounding & Bonding Applications
60030 (847) 548-8700
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Section 3.2.2

Data-Com Grounding & Bonding

O O O]
O] O] O

@ Listed 467
(o] O] (o]

1 - Supplementary Bonding Grids
Part No. Description

SRG105024 | 100x 50[ 24" CIC. Spacing

SRG125024 | 120x 50 24" CIC. Spacing

e 2" x .016" flat copper conductor
e See Pages 90 & 91 for more information.

2 - Low Impedance Risers & Kits

Part No. Material Length Riser or Kit
LIR18 2" x .016" Flat Copper 18" Riser
LIR18KIT | 2" x .016" Flat Copper 18" Kit
LIR24 2" x .016" Flat Copper 24" Riser
LIR24KIT | 2" x .016" Flat Copper 24" Kit
LIR36 2" x .016" Flat Copper 36" Riser
LIR36KIT | 2" x.016" Flat Copper 36" Kit
LIR72 2" x .016" Flat Copper 72" Riser
LIR72KIT | 2" x .016" Flat Copper 72" Kit

¢ See Page 92 for more information.

B RS

3,4, 5, 6 - Ultraweld Connections
Low Emission Exothermic Molds

Part No. Weld Metal Fliter Required Handle
BCF61.5016B us25 USSCFLR1.8 MH1
VHO61SQMX Us25 USSCFLR1.8 MH4

[A6B us45 USSCFLR1.8 MH1

SRG2016K USs32 USSCFLR1.8 MH1

o All Low Emission Molds Require USCONTROLLER.
e See Page 276 for more information.

Equipment

@ Listed 467

7 - GPC Pedestal Clamps

Part No. U-Bolt Ped_estal Conc_luctor
Type Size Size
GPC6SI Square 1" (1-1/8" OD) b AWG
GPC6RD Round 1" (1-1/8" OD) b AWG
GPC4sOd Square 1" (1-1/8" OD) h AWG
GPC4RD Round 1" (1-1/8" OD) % AWG
GPC2sd Square 1" (1-1/8" OD) 2 AWG
GPC2RD Round 1" (1-1/8" OD) 2 AWG
GPC2[@RD1.75 Round 1-1[80 1-3[40 2@ & [b AWG
e See Page 94 for more information.
: @ 5 Listed 96
@;}ﬂj @ @ Listed 467

Part No. Pipe Outside

CPC.5L¥5 | Tinned Bronze 375" - 1"

CPC10.25 | Tinned Bronze 1" -1.25" 75" - 1.7"

CPC1.52 | Tinned Bronze 1.5"-2" 1"-2.4"

CPC2.53 | Tinned Bronze 2.5"-3" 2.25" - 3.5" ‘:
CPC3.5[@ | Tinned Bronze 3.5" - 4" 3.2" - 4.5" '%
CPC5@E | Tinned Bronze 5"-6" 4.75" - 6.63" a

e See Page 124 & 203 for more information.

Communications Site Equipment

@ Listed 486

9 - Lay-In Lug

LI2[0142

1-5[8" x 1-12"

Electro-tin Plated Aluminum (6061-T6)
2(0 to 014 AWG

(2) 3/8" x 1" Hex Socket Set Screws
3/16" Hex Key (not included)

Dual Rated, UL486B Listed

¢ See Page 118 for more information.

Material
Accepts Conductors
Includes
Requires
Features
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Section 3.2.2

PRAEGEL

Data-Com Grounding & Bonding Equipment

10 - GECLB Compression Lugs

Part No. Ca_ble 0.C. Dim. Harqware Color
Size B/T Holes Size Code
GECLB62A 6 5@" 1@" Blue
GECLB62C 6 1" 3@" Blue
GECLB22A 2 5@" 13" Brown
GECLB22C 2 1" 3@" Brown
GECLB1[M2C | 1@ 1" 3@" Pink
GECLB2[M2C | 2@ 1" 3@" Black
GECLB3[@2C | 3@ 1" 3@" [Crange
GECLB4[02C | 40 1" 3@" Purple

¢ See Page 113 for more information.

@@ Listed 486

Part No.

CT2248

11 - Heavy Duty C-Taps

Conductor
Run

[P Stranded
2 Solid

Conductor
Tap

[# Stranded
B Solid

CT2222

[P Stranded
2 Solid

[P Stranded
2 Solid

» See Page 114 for more information.

@ Listed 467

12 - Telecommunication Ground Bars

@ Listed 467

13 - Horizontal Rack Ground Bars & Kits

Part No. Bar Size Bar or Kit
RGBH14119.25 14" x 1" x 19-1[@" Bar
RGBHKIT14119.25 1[@"x 1" x 19-1[4" Kit
RGBH14123.25 1[@" x 1" x 23-1[@" Bar
RGBHKIT14123.25 1@" x 1" x 23-1[@" Kit
RGBH14135.25 14" x 1" x 35-1@" Bar
RGBHKIT14135.25 1[@" x 1" x 35-1[4" Kit

e Bar includes splice plate. Kit includes splice plate,
mounting hardware and ring terminals.
e See Pages 66-67 for more information.

=

& Kits
No. of No. of

Bar Size 5.4:.2 74;'&

Sets Sets
GBI1426TGB 14" x 2" x 6" 2 2 Bar
GBI1426TGBKT 1@" x 2" x 6" 2 2 Kit
GBI14212TGB 13" x 2" x 12" 6 3 Bar
GBI14212TGBKT | 1[@" x 2" x 12" 6 3 Kit
GBI14412TMGB | 1[@" x 4" x 12" 12 6 Bar
GBI14412TMGBKT | 1[@" x 4" x 12" 12 6 Kit
GBI14420TMGB | 1[@" x 4" x 20" 24 6 Bar
GBI14420TMGBKT | 1[@" x 4" x 20" 24 6 Kit

e Kit includes lugs and

hardware.

¢ See Pages 62-65 for more information.

o,
[1%e <
1" :
“ .
LA &
B e @;@
IACIPLRE , )
0@ 0 o o @ Listed 467
Ww 0
L3
®
14 - Vertical Rack Ground Bars &
Kits
Part No. Bar Size Bar or Kit
RGB[145836A 14" x 508" x 36" Bar
RGBLKIT145836A | 14" x 508" x 36" Kit
RGB[145872A 1@" x 508" x 72" Bar
RGBLKIT145872A | 14" x 5[8" x 72" Kit

e Kit includes lug and all necessary hardware.

¢ See Page 68 for more information.
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Data-Com Grounding & Bonding Equipment

O O | 3¢
© 3 (@ umi
01 ©0c3 if
15 - Insulated Ground Jumpers & Kits 16 - Rack Bonding Jumper Kit
Part No. Conductor Length No. of Holes Hole Jumper LI L RGL67G1082AKIT
Type PerSide  Size orKit Conductor Type b AWG x 7 Strand THW Green
GIB7G82A13 67G 8" 2 1@" | mmper Conductor Length [EL:3
GIB7G82A1@KIT 67G 8" 2 IER No. of Holes 2
G[B7G102A1@ 67G 10" 2 1@" | mmper Hole Size 1@
GIB7G102A1@KIT 67G 10" 2 @ | Kt On Center Spacing [ER
G[B7G122A14 67G 12" 2 1@" | mmper .
- e Kit includes all necessary hardware.
GB7G122A14KIT 67G 12" 2 1@" Kit

o [6 AWG x 7 Strand Green THW insulation.
o Kit includes all necessary hardware.
e See Pages 110 for more information.

L

A B

17 - One Hole Unit Bonding Conductor Kits

whed

o

]

£

2

=3

Conductor Lenath No. of Holes Hole Hole Approx. Each Box Approx. Box g

Type 9 Per Side Size A Size B Wt. (Ibs.) Qty. Wt. (Ibs.) ™m9

e

UBC61411[4KIT5 6TWGIS 14 1 13" 1a" 1-102 5 7-112 .3 ﬁ

o

UBC61411[410KIT5 6ITWGIS 14 1 13" o 1-112 5 7-102 §§

UBC61811[4KIT5 6[TWGIS 18 1 13" 13" 2-112 5 12-112 .g

UBC61811[410KIT5 6TWGI$ 18 1 1@" o 2-112 5 12-102 E

UBC63211M4KIT5 6ITWGIS 32 1 13" 13" 3 5 15 §
UBC63211[410KIT5 6TWGI$ 32 1 1@" o 3 5 15
UBC63811[410KIT5 6ITWGIS 38 1 13" o 3 5 15

¢ Conductor type is [b CITW wire with Green insulation and yellow spiral stripe.
o Kit includes 5 [Umpers and 1 antioxidant (HAALQ1 2]

18 - Network Building Ground Tag

Part No. Material Box Qty. Approx. Box Wt. (Ibs.) WARNING
GRNTAG607PK10 Plastic 10 12 IF THIS CLAMP OR
- - " " WIRE IS LOOSE OR MUST
e Dimensions are 2.125" x 3.75". BE REMOVED PLEASE
o [@llow tag with green text. CALL THE BUILDING
° Tag is UDResistant. TELECOMMUNICATIONS
= MANAGER
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Section 4
Ground Testing Equipment

Section 4
Ground Testing Equipment
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An Introduction to Ground Testing by Megger®

Before performing a ground test, it

is advisable to develop a working
familiarity with two important concepts[]
how the tester accomplishes the
measurement and what the operator
must do to assure a proper test.

Choose the Proper Instruments

The first consideration is helpful in
the selection of an instrument and the
fundamental application of the test.
Ground tests are frequently attempted
with a variety of ohmmeters that
happen to be conveniently at hand.
This practice is doubly damaging
because it may result in an incorrect
measurement that is accepted by the
operator.

Two-point measurement with a
multimeter will give a loop resistance
of the circuit that is defined by the
arbitrary points of connection, and
this will include in its path the soil
between those points. But, so what[
This is not necessarily an indication
of the electrical condition that the
ground electrode has established with
the surrounding soil. Furthermore,
the measurement itself can be made
inaccurate by the influence of transient
currents that travel in the soil from a
variety of sources.

Understand the Test

To perform a ground test, a dedicated
ground tester, not a generalized
ohmmeter or multimeter, is requisite.
The manner in which the ground tester
uniquely accomplishes its purpose

is diagrammed in the accompanying
simplified schematic. Its operation is
similar to, but in a sense opposite,
that of the familiar Megger® Insulation
Tester.

The instrument uses two precise
measuring circuits (voltage and
current), and combines the values
through ChmElLaw to give the desired
measurement (resistance).

The two test circuits are established
through the soil by strategic placement
of probes, attached via leads to their
respective terminals. The current
terminal, lead, and probe set up a

test current of a unique, square wave
frequency, apart from the harmonics

of utility power, through the soil to the ground under test. It is only this current that
contributes to the measurement, leaving interfering transients out. Likewise, the voltage
probe enables measurement of the drop over the soil to its critical point of placement.

Both circuits are completed by connection of a second pair of terminals (or a common in
the case of three-terminal testers) to the ground under test. (See Figure 1.)

Understand the Test Environment

Providing the most applicable and highest quality tester, however, is only the first part of
the operatorBlresponsibility. No ground tester can perform a successful test all by itself

since a ground test is never routine. The operatorSlknowledge and skill must always be
an essential element of a proper test.

The proper placement of the probes is critical and defies standardization of procedure.
A degree of trial and error cannot be avoided, because the earth is not a defined circuit,
like a piece of equipment. The experience and ability of the operator are valuable in
reducing this process to an efficient level, and no instrument can substitute for this
factor.

The resistance environment with which the ground electrode is surrounded, whether it
be a single rod or complex grid, is determined by a critical volume of soil. This volume
may be thought of as an area of electrical field influence around the electrode. It has at
the same time both a fixed nature, determined by soil type, structure of the electrode,
electrical demands upon it and other factors, and a variable component, determined by
transient factors like moisture and temperature.

Put simply, this entire critical volume must be measured, for it is what influences the
flow of fault current from the ground electrode into the earth. For the proper volume
to be measured, probes must be sufficiently spaced. Only the operator’s knowledge
can accomplish this placement properly and efficiently. Because soil conditions are
never precisely the same, there is no set method to predict spacing in advance, and no
instrument design can eliminate the operator.

Space the Probes Properly

If the potential probe is too close, measurements are taken within the electrodeSlsphere
of influence, and different readings would be obtained with other placements. Indeed,

a quality tester will give an accurate measurement to that point, but it is not taking into
account all the resistance that a fault current will meet.

M — : minlnl =
| \? HHs
—* | = 1
Armmeter (1
I .\,___,/I
El % ter (E t :
o volimeier (E) [T
cr & '

% e

Figure 1: Simplified schematic of four-terminal instruments
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This is what happens when shortcut
two-point tests are made. (See
Figure 2.) If the current probe is too
close, its electrical field will overlap
that of the ground electrode, and

the potential probe will find itself
making measurements in an electrical
environment of conflicting influences.
(See Figure 3.)

With adequate spacing, however,

the potential probe will make its
measurement beyond the boundary

of maximum resistance exerted by the
field influence of the ground electrode,
in an area where additional distance
does not contribute significantly to

the tested electrodelIresistance, and
measurements will be reasonably
stable. This uniformity of measurement
will persist with increasing distance until
the sphere of influence of the current
probe is entered. This is the method
that is referred to as Fall of Potential
(also called the “three-point method,”
in reference to the three points of soil
contact established by the electrode
under test and the two probes). It is
the method described by IEEE Standard
[B1 as the recognized basis for earth
testing in the U.S. (See Figure 4.)

Conclusion

Simplified methods have been
developed from the full Fall of Potential
concept, and their descriptions are
readily available in the literature. These
various methods take advantage of
simplifications of the calculus associated
with a typical Fall of Potential graph to
provide quick and easy mathematical
tests that will throw out the results of
tests made with inadequate setups,
and accept only those results that are
accurate and reliable measurements.

Familiarization is necessary for the
proper conduct of earth tests, and with
this familiarization, the knowledgeable
operator can reduce trial and error, and
indeed the work itself, to minimal levels.

Section 4.1

Hesistance

Distance “P" from Ground Electrode

Figure 2: Insufficient spacing of potential probe

In:.-..n.l
Ie

Elecir e Auxilinry i
Poiential Curren
i i (D Electrode ()
Electrode (P} P
IJ \J
¥
.
= rd
€3 P
a -
=] -

Dstance “P from Ground Electrode

Figure 3: Insufficient spacing of current probe
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Figure 4Correct probe spacing
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Section 4.1

TESTING LARGE SYSTEMS

Large ground systems are an
important part of the protection of

the electricity supply network. They
ensure that fault current will enable
protective devices to operate correctly.
A substation must have a low ground
resistance to reduce excessive
voltages developing during a fault
which could endanger safety of nearby
people or animals.

In order to obtain a low enough value
of ground resistance, ground systems
may consist of an earth mat covering
a large area or many interconnected
rods. Suitable test techniques must
be used for large systems to ensure
that valid readings are obtained. This
is unlike a small single electrode (i.e.,
a lightning conductor or domestic
ground) which can be simple to test.

Fall of Potential Testing

For single electrode grounds, such

as domestic grounds and lightning
conductors, the influence on the
surrounding soil is limited and current
test spikes can be quite close (typically
30 to 60 ft.) to the electrode under
test. It is usually quite easy to find a
flat portion of the ground resistance
curve which should be close to the
resistance of the electrode.

Testing several points or drawing up

a curve will help the understanding

of the area around the electrode. It is
always best to check results by using a
different direction or a longer distance
to the test spikes. This will help to
eliminate errors caused by nearby
buried conductors and other parts of
the electrical system interfering with
the results.

The Slope Method

This method enables measurement

of a large ground system without
finding the flat portion of the
characteristic curve. This can reduce
the test distances and, in addition, the
electrical center of the ground system
is not required for measurement, few
calculations are necessary and the
result can easily be checked giving
added confidence to the test.

PRAEGER

The Slope Method involves taking three readings at 20%, 40% and 60% to the
current spike distance. The differences between these readings are used to fit to a
mathematical model of the resistance characteristic. The coefficient of slope, u, is
calculated fromO

u= (Rso - R40) / (R4o - Rzn)

As with all ground testing, it is best to check the results by plotting the full
characteristic and repeating the test using a different direction for the test spikes or a
larger distance to the current electrode.

Large Ground Systems

The physically large areas used by ground systems such as those in substations and
power stations result in large [fesistance areasCAnd consequently large distances to
the test spikes. This can typically give a value of resistance to earth of less than 0.5 Q
allowing a good path for the large prospective fault current.

The distance to the current electrode should be ten times the maximum dimension of
the ground system. For a single, 6 ft. long electrode this is not usually a problem with
a remote test spike at 60 ft. However, this may be impractical for a substation with a
300 ft. square ground mat. A current electrode is required approximately 3,000 ft. from
the site. In cases like these, a measuring technique such as the slope method can be
used. This reduces the length of cable runs and is less likely to overlap with other local
ground systems which may interfere with the result.

Increase the Resolution

The Megger™ DET2[2 is ideal for measuring large ground systems including substation
ground mats, power station grounding and communication systems. When measuring
ground resistance of less than 1 Q, the 1 mQ resolution allows real readings to be
made without instrument errors overwhelming the results.

Using either the Fall of Potential Method or the Slope Method on large systems, means
that small differences between low readings are required. The extra digit of resolution
makes these variations more accurate and suitable for use with the reference tables
commonly available in engineering manuals.

Noise Interference

High noise interference relection allows ground resistance readings to be made even
in the presence of induced noise. A small test signal has to be retrieved from a much
larger total signal.

To remove the effect of noise from a ground test, a frequency of 128 Hz is often
used. This is close enough to line frequency to give a result that can be used to make
calculations of ground fault current. This frequency avoids harmonics of the standard
line frequencies to allow filtering of the test signal. A filter can then remove the 50 or
60 Hz interference from the total signal.

Many ground testers can only reject noise of a single frequency. This may be
acceptable in a laboratory but is inadequate for most real situations. Electrical networks
contain noise consisting of the fundamental frequency of the supply and its harmonics
plus high frequency noise from switching etc., and induced signals from other sources.
In generic ground testers, this type of interference can cause significant measurement
errors without alerting the user. Such instruments cannot relekct the noise even though
it is insufficient to trigger a high noise indicator.

Sometimes electrical noise may be short term and testing can be delayed until the
noise has decreased, for example, a passing train when testing a railway system.
However, in most cases background noise cannot be removed and so a suitable
instrument specification is required.
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The Megger® DET2[2 uses a
sophisticated filtering system that
can relect more noise than any
other earth tester available. Test
frequency adlUstment and selectable
levels of noise filtering also help to
remove stray noise that could affect
the reading. A high current range
increases the test signal strength in
comparison with the noise.

In extreme cases it may still be
necessary to carry out the test when
the noise has decreased. However,
the DET2[2 can keep going at higher
resolutions long after other earth
testers have given up.

Conclusion

The latest generation of digital ground
testers greatly simplify the testing of
electrical ground systems. However,
care is still needed interpreting the
results. Error indicators can alert

the user to misconnected leads or
conditions that may lead to an invalid
reading but simply taking one reading
is not sufficient to measure the
resistance of any ground electrode.

It is always best to repeat a ground
test using a different direction or
distance to verify the results. This
may remove any errors from hidden
differences in the soil and increase
confidence in the results.

When selecting a ground tester, ensure
that the resolution and accuracy are
suitable for the application. Instrument
errors can lead to unnecessary
expense in the design or maintenance
of ground systems or, worse still,
unsafe installations.

Use a Megger™ DET2[2 if testing low
values (<1 Q), or in the presence of
induced noise. A high level of noise
filtering is required for accurate results
in real life situations.
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Section 4.1

LAZY SPIKE METHOD

Certain field conditions such as asphalt preclude the use of driven ground rods when
attempting to test a ground system. In the past, the operator would have been
unable to make the required test. New technology has led to the development of the
adzy spikeCmethod of ground testing, an approach that allows for effective testing
even under these types of adverse conditions.

Lazy spike takes advantage of the exceptional resistance tolerances built into

the Megger® Ground Testers[durrent and voltage circuits in order to provide the
operator with a means of dealing with the oft-encountered problem of no available
soil to make contact. The “spike” (contact probe) doesn't have to break the surface
in order to take a valid measurement. Suppose the test is being performed in a
congested urban area, a sprawling parking lot, or an airport. Cder-technology
testers used to require fairly high voltages and currents in order to operate. Contact
resistance with the surrounding soil posed a problem, and mandated a solidly driven
probe. With recent technology, however, sensitivities have improved so that mere
surface contact is frequently sufficient. And as could be expected, Megger models
offer the best capabilities on the market.

When making a measurement using the lazy spike method, simply lay the probes
on the surface at the normal distances. Pouring water on the probes will improve
the contact. Hook the leads to the probes and measure the resistance of the ground
electrode under test.

Now, suppose you have set up to test, say, lighting grounds on an expansive mall
parking lot. There is no soil surface nearby, so the contact probes are laid on the
surface and wetted down. Oops! The Megger Ground Tester’s convenient and
indispensable warning indicators light, informing the operator that insufficient
contact has been made. Is the opportunity lostCNo[Simply substitute a coiled
metal chain for the straight spike, clip on the lead, and wet down the area.
Coiled metal chain provides an excellent surface contact for the conductance of
electrical current, and even better, it can be infinitely varied. Just add more length,
until contact resistance is brought within the testerGlalready broad range, and the
warning indicators extinguish.

Proceed with the test! Megger’s top-of-the-line capabilities are amenable to the kind
of variety and flexibility that will keep you operating.
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Section 4.1 HAAVA/I °
L/ I

SOIL RESISTIVITY TESTING (4 point method)

[0} The most common method utilized for measuring soil resistivity is the Four Point Method using the equally spaced Wenner
o Arrangement. This method is commonly referred to as the Four Pin Method. This method is the most accurate method in

2 practice for measuring the average soil resistivity of large volumes of earth. This method utilizes a specialized ground test
7y instrument that has a four-terminal arrangement. Small electrodes are driven into the earth, all at depth B and spaced (in a
‘&& straight line) at equal distance intervals A. The test current (I) is passed between the two outer electrodes (C1 and C2) and
a §' the voltage (V) is measured between the two inner electrodes (P1 and P2). The instrument knowing the voltage and current
Y calculates the resistance from Ohms law (V/I) and gives the resistance (R) in ohms.

c

=

=

(]

2

SMALL-SIZED TEST
ELECTRODES

A = 20 B [APPROX)

Four Point Method using Equally Spaced Pin Arrangement

The average soil resistivity p (ohmecm) is calculated by the following formula where R is the resistance measured in ohms,
(A) is the pin spacing expressed in centimeters and (B) is the depth that the pins are inserted into the soil also expressed in
centimeters and = is the constant 3.1416.

- 4.m-A-R
P= 24 A

1+ -
VA2 +4B* NA + B

(A and B in cm)

This soil resistivity (p) value is an indication of the average soil resistivity to a depth which is equal to the pin separation
distance (A). If the condition whereby the pin separation distance (A) is more than 20 times the pin depth (B) then the formula
for resistivity above can be simplified to the following:

p=2m-4-R
(Ain cm)

In practice pin separation distance A is measured in feet, so the following formula can be used to calculate the average soil
resistivity when A is expressed in feet. The constant takes into account the conversion from feet to centimeters.

p=191.5-4-R
(A in feet)
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Megger® Ground Testing Equipment

High Sensitivity Ground Resistance Tester

The Megger™ DET2[2 remains the line leader with its remarkable 40 Cltolerance feature
and .001 resolution readings. In addition, the DET2[2 has matchless added capabilities
that make it virtually undefeatable in field testing in the worst electrical environments.

Section 4
Ground Testing Equipment

The features of the DET2/2 include an interference filter (on/off) and test current
control (high/low). But above all, the test current frequency is adjustable in half-Hertz
increments over the full range from 105 to 160 Hz. If soil transients are affecting the
measurement, a display annunciator alerts the user. The operator need only dial to a
different test frequency, away from the troublesome harmonic, while observing the
annunciator disappear and the reading stabilize.

When testing in extreme electrical environments around utility substations or heavy The DET2[2 s ideal for testing complex

. - i - . . systems such as encountered in larger
industrials, the extra capabilities of the DET2[2 will quickly prove indispensable. substations or telecommunications

grounding systems.

Part No. Range Resistance Power Source Display Wt.

DET2[2 0.010 @ - 19.99 kQ Rechargeable Battery Digital 11 Ibs.

Application

Testing Instrument

Testing Application Requirements Type

Resistivity

Examples

Large, complex grounding Large substationsC] Highest accuracy and | 4-terminal
systems[&xtreme ac 9€ S Cés precise resolution high
. switchyard : o
interference voltage present required sensitivity

¢ See page 259 for Ground Test Kits.

Three Terminal Ground Resistance Tester

The Three-Terminal Ground Resistance Tester is the economical choice for electrical
contractors, plant electricians, telephone and CATtechnicians making routine
ground resistance tests on single electrodes and other simple grounding systems. The
instrument is easy to use for quick measurement of resistances from 0.5 to 500 ohms.

Designed for simplicity of use, the instrument is operated by a single three-position
switch to read the measurement, check the probe resistance and turn the instrument
off. Measurements are displayed directly in ohms; range changing, multipliers or
calibration adlustments are not necessary.

Part No. Range Resistance Power Source Display Wt.
250260 0.5Q-500Q 4C Batteries Analog 3 Ibs.

Application Testing Instrument
quirements Type

High resolution

Testing Application Resistivity Re

Examples

Pole grounds[]
residential wiring systems required

Simple ground system No 3-terminal
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Section 4.2

Megger® Ground
DET4 Cont

DET4TR2
Rechargeable battery

PRAEGER

Testing Equipment
ractor Series

DET4TD2
Dry cell battery

The four-terminal model adds soil resisitivity measurement to ground
resistance and bonding. With this added function, the tester has

full capability for all measurements necessary for location, design,
installation, and maintenance of a grounding system.

Features:

o IP54 rated

¢ 2, 3 and 4 point testing

¢ Resistance measurement range to
¢ Selectable 25 [CJor 50 Cloutput

* Simple one button operation

e Hardwearing carry case

200,000 Q

o Delivered with FREE calibration certificate

Kit includes:
¢ Lead and stake kit

All models have a rugged, field-ready case design that
assures toughness and facilitates easy use. The large selector
switch and LCD promote ease of operation and viewing, to
reduce error and enhance efficiency in the field. Automatic
indicators warn the operator of insufficient probe contact.
The uniquely designed selector permits two-, three-, and
four-terminal tests to be performed by selection alone.

All models are rated IP54 against moisture and dirt
penetration, making them a match for field weather and
environmental conditions that would quickly render a lesser

upon purchase. A variety of extra leads are available to meet
unusual field challenges.

"Grounds" are considered normally "dead", when in fact
they are often "live", a situation that invites accident and
inlUry. These new instruments are provided with an additional
100 Ccheck to enable the operator to verify safety before
proceeding. For protection against arc flash/arc blast, the
units are rated to IEC1010-1 CAT I1[J100 [

Measurement range is from 0.01 Q to 20 kQ at 200
accuracy. Noise protection of 40 [peak-to-peak is the best on

instrument out of service. They come provided with carrying the market.
case, leads and stakes, so as to be fully ready for field use
Selection Guide DET4TR2 DET4TD2
2-wire Resistance ° o
3-wire Resistance ° o
4-wire Resistance ° o
Resistance Range | 0.01 to 2000 @ | 0.01 to 2000 Q
& Accuracy 200 O3 digits | 200 O3 digits
Earth [dltage Range 0to 100 O 0 to 100 O
Display Digital Digital
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Megger® Earth/Ground Resistance &

o
(]
Leakage Current Clamp Testers E
=
Part No. Description Approx. Each Wt. (Ibs.) E"E
DET10C Clamp-LCh Ground Resistance Tester 1-12 gé
DET20C Clamp-Ch Ground Resistance Tester 1-112 mf
c
Description Features & Benefits o E
The Megger models DET10C and 20C measure earth/ ¢ Easy and fast clamp-on "
ground resistance and current flow using clamp-on operation. No need for cables ‘ ~
technology. The instruments induce a test current or auxiliary rods[stakes. \
into the system without the need to disturb existing e Large LCD display screen that
connections. Either unit is a useful addition to the more can be read in bright sunlight.
traditional methods of earth[ground resistance testing e Measures ground resistance
that may require disconnection and the use of stakes from 0.025Q to 1550Q.
or ground rods. Simply clamp around the conductor or ¢ Direct reading of continuity
stakelrbd and measure the resistance to ground fast and ground loop resistance.
and accurately. e Measures ground leakage or
The DET10C and 20C can also be used to measure phase current from 0.2mA to
earth[ground resistance in multiple loop installations 35A.
without disconnecting the earth or ground. This allows e Large [@w opening to
the user to perform the test quickly and easily in accommodate a variety of
total safety, with the added convenience of having a conductors.
single point of measurement to read the earth[ground e Indication of high noise
resistance. content that may affect
Each instrument also provides a true RMS current readings.
measurement reading to better indicate potential e Lightweight[Cbnly 750g
measurement problems and provide a useful overview (1.65Ibs), yet exceptionally
of the dynamics of the general earth[ground system. rugged for regular field use.
The units are rugged, compact and have configurable ¢ Hold function for difficult to
audible alarms. They also feature auto shutdown reach installations.
(which is also configurable), data storage and self e Auto-off to save on battery power.
calibration on power-up, and are supplied with a ¢ Configure high and low alarms with audible indication
calibration loop Call contained in a rugged carry case. for fast field checks.

The DET20C also comes with a USB interface cable and ¢ On board storage of test results (up to 8180 records).

is compatible with Megger Download Manager Software e Calibration check loop to insure proper operation.

(included) allowing further analysis and storage of data. ¢ Rugged, yet lightweight storage case contains
complete testing kit.

Application ¢ USB interface for download of test data for later
The DET10C and 20C have a variety of applications analysis (DET20C).
including™

* Use to measure resistance and continuity of
grounding loops around pads and buildings.

¢ Use on multi-grounded systems without disconnecting
the ground rod[Stake under test.

e Use to measure leakage current flowing to ground or
circulating in ground systems.

Included Accessories:
(1) Carrying case (DET10C & DET20C)

« Use on cell towers, RF transmitters and (1) Calibration loop (DET10C & DET20C)
telecommunications sites. (1) Battery (fitted) (DET10C & DET20C)
« Use to inspect and verify lightning protection (1) USB interface cable (DET20C)

systems. (1) Download Manager Software (DET20C)

¢ Use on a variety of consumer installations, including
pools, spas, etc.
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Section 4.3

PRAEGER

Megger® Earth/Ground Resistance &

Leakage Current Clamp Testers

Specifications

Conductor size[
Battery typeld

Display typeld

Range selection]
erload indication
Power consumptiond
Battery lifed

Auto power down[]
Sampling timed
[Cperating temperatured
Storage temperatured
[berating humidityd
Storage humidityd
Dimensions[]

35mm @ approx.

9[JIEC 6 LR61 alkaline

4 digits 9999 counts LCD
Automatic within function
"L" on display

40 mA

3000 measurements approx.
5 minutes approx.

0.5 seconds

0 to 50C1C

-20[XC to 601C

Less than 85[0 RH

Less than 750 RH

10.8"L x3.9"Wx 1.9"H
276mm L x 100mm W x 47mm H

Data logging capacity DET10C[J1116 records
Data logging capacity DET20C[J8180 records

Electrical S ificati .
Range @ Resolution Accuracy @
0.025-0.250 Q 0.002 Q + 1.5% + 0.05 Q
0.25-9.999 Q 0.02 Q +1.5% +0.1Q
10-99.99 Q 0.04 Q +2.0% +0.3Q
100 - 199.9 Q 0.4Q +3.0% +1.0Q
200 - 400 Q 2Q +50% +5Q
400 - 600 Q 5Q +10% +10Q
600 - 1500 Q 20Q 0200

(1) Loop resistance non-inductive, external field <50 A/m,
external electrical field <1 V/m, conductor centered in jaws.
(2) Resistance measurement frequency: 1.667 KHz

Alarm Type Range Resolution
High Alarm 0-1550Q 1Q
Low Alarm 0-1550Q 1Q
peskaas C“Ire“t Resolution Accuracy i e T 7 )
Range @ T M LEA oyt en e
0.200 - 1.000 mA 0.001 mA 02.000 J0.05 mA The DET20C being used to test a pole ground.
1.00 - 10.00 mA 0.01 mA 02.000 0J0.03 mA
10.0 - 100.0 mA 0.1 mA 02.000 dJ0.3 mA
100 - 1000 mA 1mA 02.00 O3 mA
0.20-35A 0.01 A 02.000 O0.03 A

(3) Auto range, 50/60Hz, true RMS to crest factor <3.5
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Harger Ground Test Kits

Accessory test kits are designed for doing three point measurements on larger sites.

Section 4
Ground Testing Equipment

Description Approx. Each Wt. (Ibs.)
GTKIT300 | Test Kit with 30000bng test leads & 12 spikes | EA 20
GTKIT500 | Test Kit with 500[0bng test leads & 12 spikes | EA 25

GTKIT Includes:

(2) 300' or 500' long test lead reels. Durable reel with leads made from #18 AWG
(65/36) test lead wire.
(12) Test spikes. Spikes are 24" long and made of steel with a dipped zinc ultra-seal
finish.

Description Qty. Approx. Each Wt. (Ibs.)
GRDTESTPIN 24" Ground Test Spike EA 1
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HARGER ULTRAWELD

Section 5

Exothermic Connections
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ion 5. AVIA L] . N
Section 5.1 ”L’R" 'ﬂ D HAQA/I
Connection Types
Connection  Catalog Connection  Catalog
Type Item Page Type Item Page
l AD No BBVTVS No
_AH No W BC No
% BA Yes 302 % BCB No
% BAU No % BCE No
% BB Yes 302 < &> BoF No
m BBC No % BCU No
@ BBDEHS No % BCX No
% BBDVS No @ BD Yes 299
ﬁ BBE No l BDELVS No
% BBHTVS No ﬁ BDERVS No
% BBT No @ BDW No
@ BBTHS No @ BE Yes 300
% BBUVS No y BH Yes 300
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N . INVIAL . ion 5.
HAQA/I ”L’R,nv’ EL D Section 5.1
Connection Types
Connection  Catalog Connection  Catalog
Type ltem Page Type Item Page
™\
% BHBBVTD No 5‘ BLDVS No
BHEBHBT No & BLHS No
% <z
% BHEBHT No % BLLVS No 5
/ g
% BHEBVTD No ‘ BLRVS No ng
St
% BHEBVIT Mo % BMB No 5
:
% BHEBVTU No ? BN No >
%ﬁ BHEXC No % BO No
& BHFA No % BP No
5 BHFBHF No g, B8 Yes 217
% BHFBHT No % BT Yes 303
% BHFBHX No @ BTE No
@ BHFBHXC No % BU Yes 301
@ BL No % BUW No
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Section 5.1 ”L’R{;‘%JIIEL D HAA?A/I ‘

Connection Types

Connection Catalog Connection  Catalog
Type ltem Page Type [tem Page
BV No s omp No
BVFBVF No % CIHU No
c
g BVFBVFT No % CIVA No
s
Sp BVFBVT No j} CIVD No
g @) CAHD No B CIVDO No
: <%, cacHD No @ CIVH No
——
% CAHT No &) CvL No
\
CACIHT No Ta| CIVR No
\
CAVA No @ CIVT No
CACIVA No @ CIVU No
CAVU No % CS No
CACIVU No % cT No
CH No _ DPRDT No
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HAQA/I ”L’R, EL D Section 5.1
Connection Types
Connection Catalog Connection  Catalog
Type Item Page Type Item Page
;
DPRDVT No E'~ﬁ EGPSG No
d
No 0 EGPVBS No
U
No ? FGRBS Yes 320
_ DX1C No % FGRGD Yes 320
EGPBS No % FGRGO Yes 320
EGPCB Yes 317 % FGRIGD Yes 320
i
EGPCT Yes 317 % FGRIGO Yes 320
iy
EGPCVD No %\ G11 Yes 312
EGPCVU No ?\ G21 Yes 312
EGPGRT No S G31 Yes 312
EGPHB No Yes 312
EGPID Yes 317 L GASO No
EGPIO Yes 317 Q@ GB No
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Section 5.1 ”L’R{;‘%JIIEL D HAA?A/I ‘

Connection Types

Connection  Catalog Connection  Catalog
Type ltem Page Type Item Page
% GCB No < GHLE No
&
% GCBA No %§7 GHSD No
(=
g @ GCD No m GHSO No
s
2y % GCH No @ GHSRT No
g % GCT No % GHVSX No
@ % GCU No & GLA No
%@ GCV No % GLV No
% GD Yes 282 %@ GO Yes 284
% GE No % GoC No
% GF Yes 283 % GoT No
@ GG Yes 286 % GOXO No
% GGH No % GOXX No
% GH No % GP No
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HAECER ULTRAWELD Section 5.1

Connection Types

Connection Catalog Connection  Catalog

Type Item Page Type Item Page
@ GPHSD No % GTC No
% GPT No @ GU No
S0, GRH90B No % GUBV No £
% GRHT No @@& GUC No 0g
% GROT No % GV No 5

:

% GRS No QEE GVSAS No >
% GRST No E@ GVSD No
% GRT No % GVSO No
% GRXO No E@ GVSP No
&@ GS Yes 285 @ GVSS No
E@ GSC No @ HB Yes 287
@ﬁ GSSD No HBCP No
@(@E GT Yes 286 HBUVS No
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Connection Types

Connection Catalog Connection  Catalog
Type ltem Page Type Item Page
HBVS No HRV30TR No
HCHP No HRVI0B No
= HCLVS45 No HSVB No
s
Sp HCTVS45 No HSVC No
§ HD Yes 287 HT Yes 289
g HPHCX No HTCP No
HRCT No HU Yes 289
) HRDHT No HVBB No
S\
HRH90B No HVBM No
HRHCX No HVBT No
N,
HRPHT No 2 LBJ Yes 298
HRT No . LE Yes 297
HRV30TL No % LU No
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N ‘ INIA L ’ ion 5.
HAQA/I ”L’R,nv’ EL D Section 5.1
Connection Types
Connection  Catalog Connection  Catalog
Type ltem Page Type [tem Page
% LV No RATD No
%% PB Yes 277 RATU No
% PD No RB Yes 305 [
@ PHD No RCB No g
sE
\%’0 ég
(<. PRLE No RCD No y
:
% PRPT No RCU No 5
/ PS Yes 278 RE Yes 306
% PT Yes 278 RHCVT No
@ PU No RMFPL No
@ PV No RMFPLB No
@ PVD No RMFPR No
@ PVDD No RMFPRB No
% PVDU No RMFT No
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jon 5. AVIA L] . N
Section 5.1 ”L’Rﬁﬁﬂ”ﬂ D A%A/I
Connection Types
Connection  Catalog Connection  Catalog
Type Item Page Type Item Page
RMFTB No \’ SRG No
D
RMVH Yes 310 @ VA Yes 290
= RMVL Yes 311 C?‘, VACP No
H W
o RMVR Yes 3 @ VBS No
2 RMVLB No @ VCDVS45 No
g
@ RMVRB No @ VCTVS45 No
RO Yes 307 @ VD Yes 290
ROC No @ VDO No
Yes 308 @ VH Yes 293
Yes 309 % VHO No
/
Yes 279 | VL Yes 293
RUC No @ VLO No
\
RVT No VR Yes 203

Al
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HAECER ULTRAWELD Section 5.1

Connection Types

Connection  Catalog

Type ltem Page

VR45DT No VU Yes 295

VRCD No VUo No

VRCT No X0 Yes 280 [

VRCU No XX Yes 281 0.2
S5

VRH90B No :

:

VRV45T No >

VRVCAD No

VRVCAU No

VSAU No

VSHB No

VSHBS No

VT Yes 295

VTO No
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Section 5.2 ”L’R{;‘%JIIEL D AA?A/I ‘

Exothermic Process

Exothermic Process

The Exothermic Process is an effective and safe method of welding copper to copper or
copper to steel for the purpose of producing permanent electrical connections. Exothermically
welded connections are produced from the energy and molten copper metal liberated from an
exothermic reaction between powdered copper oxide and aluminum. The exothermic reaction
takes place at a theoretical temperature of 4600[F and as a result, molten copper alloy is
created and used to melt the conductors and cast the finished connection. The exothermic
reaction takes place in a semi-permanent graphite mold that will last 50 or more welds if
properly cared for. The process is simple and easy to implement providing an on-site means to
make welded electrical connections without requiring external power, equipment or the special
training usually required for brazing and welding. The process will provide a finished connection
that will never corrode, loosen or increase in resistance. The finished connection also provides
an ampacity that exceeds that of the conductors being [dined.
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HAA?A/!EH@ V//4 rarey ) Section 5.2
Exothermic Process

NUWTube Pour & Shoot Process

T .. \

Step 1: Step 2: Step 3:
e Torch dry the mold before e Clean and dry conductors e Insert disk into mold
making the first connection e Insert conductor into mold
¢ Close handle clamp and lock

mold

(7]
c
o
F=]
3}
7]
c
c
(=]
(&)
0.9
§E
=
(S =
22
v %
w
ke
o
3
©
™
=
=

-

Step 5:

Step 6: .

e Remove Clear plastic cap from ¢ Remove [tange cap from « Ignite material located on top
NUWTube NUWTube of the lid using a flint igniter
e Pour weld metal into mold e Pour 2[3 of the starting (FLTIG)
material on top of weld metal
e Close lid

e Sprinkle remaining starting
powder in the lidSlignition

e After the connection is
complete, open the mold and
remove the connection

e Remove slag and clean
mold before making the next
connection

Note[When exothermic welding, always wear proper clothing, safety glasses and gloves.
Harger offers Ultraweld training. Please contact the factory for more information.
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Section 5.2 ”L IIFA%JIIEL D AA?A/I ‘

UltraShot® Exothermic Process

UltraShot Drop-In Process

Step 201
e Clean and dry conductors e Close handle clamp and e Attach cord to UltraShot
and mold lock mold igniter
e Insert conductors into mold e Insert UltraShot drop-in
into mold
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Step 401

¢ Push and hold both igniter e Reaction is made
buttons at the same time e [pen mold and remove
connection
e Remove slag before next
connection

.. ¢

A completed UltraShot connection

Note[When exothermic welding, always wear proper clothing, safety glasses and gloves.
Harger offers UltraShot training. Please contact the factory for more information.
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Section 5.3

FAEGER ULTRAWVELD
Mold Numbering System

Mold Numbering System
The Part Number gives, in code, the complete information of the mold.
e Type of connection, conductor size(s) and mold price key.

¢ Some connection types have more than 2 characters.

XX-XX XX X

"]
Connection Code for H
Type Secondary ©
Conductor £
Code for Mold Price S
Primary Key ‘2,‘3’
Conductor 25
e
]
g
%
[]
RT 4/0 2/0 B J GO 341/0B JBS2SsB JVA3/0V3B g
T TTINTTI I :
4m Price 33" PKrice Type Price 3m Price
Stranded KEV Ground Ey Kgy Cable Kgy
Type Run Type Rod . Type 3
20 1@ [P Solid Pipe
Stranded Stranded Conductor Cartical
Tap Tap Pipe
SRG 2016 K FGRGO 34 4/0 F
Price Price
2"X 3@!!
oot Ground Kev
Copper Type Rod
Type Strip Run vP 4
& Tap Concentric
Tap
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Section 5.4
ZAAT i,

ULTRAVELD
Low Smoke-No Flame System

Harger Lightning & Grounding offers the industryGlbest Low Smoke-No Flame System
for indoor applications, confined spaces, high-risk fire environments and added safety for
operators. The process uses HargerGlstandard Ultraweld molds, standard UltraShot weld metal
and standard USCONTROLLER ignition system with a consumable filter to produce a finished

connection with minimal smoke emission and zero flame.
e The filter should be changed every connection to ensure the best performance.
e Ignition is accomplished with the use of a USCLNTRLLLER.

G uonPas

Low Smoke-No

USCCNTRLCLLER

Low Smoke-No Flame Kits

Part No.

Weld Metal Size

Approx. Each

Flame [Cbld Wt. (le.)
USSKIT1 25 thru 115 6
USSKIT2 150 thru 300 6
USSKIT3 400 6
Kit Includes:

dOLow Smoke-No Flame Adapter Clamp [OSSCADPTRO
[MOReplacement Filter Housing
[MoCLow Smoke-No Flame Filters

Low Smoke-No Flame Filters

Part No.  Qty. Approx. Each Wt. (Ibs.) PartNo. Filter Housing Alwzoa-bza)ck
USCCNTRLCLLER | EA 11 o
USSCFLR1.8 | SAFHB25115 12
USSCFLR2 | SAFHB150300 12
USSCFLR3 SAFHC400 12

¢ Sold as 10 pack.

Replacement Filter Housing

Weld Metal Approx. Each
AL Size Wt. (Ibs.)
Low Smoke-No Flame Adapter Clamp SAFHB25115 25 thru 115 102
Part No. Qty. Approx. Each Wt. (Ibs.) SAFHB150300 150 thru 300 12
USSCADPTR EA 4 SAFHC400 400 34
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A2y U TRAVELD Section 5.5
BS / PB Cable to Cable

Mold Information:

« Molds listed are for stranded cable. For solid @ Listed 467
conductor, add suffix "S" after conductor number. PB
i.e. 45 04 AWG solid conductor. (Parallel Tap of
e Price Key is the Bold Letter in the Mold Part No. Horizontal Cables)

¢ Molds with Price Key "L" SC1.D WITH HANDLES.

o If Handles not required, add suffix "-X" after the
Mold Part No.

¢ Handles for "L" Price Key molds DCONLCT INCLUDE

Flint Igniters. PB Connection Type

e For mold Wear Plates, add suffix "WP" to the end of Cable Size Mold Weld Metal
the Mold Part No. See page 324 for details. Run | Tap | PartNo. | UltraShot | NUWTUBE
Required Tools & Accessories: b b PB-66B Us25 NUWTUBE25
MH1 - Handle for "B" Price Key Molds [BSol | PB-48SB us32 NUWTUBE32
MH2 - Handle for "C" Price Key Molds ry | [DSol | PB-465B US32 | NUWTUBE32
FLTIG - Flint Igniter when Price Key is "L" b | PB46B | US32 | NUWTUBES2
g Y o PB-44B US32 | NUWTUBE32
Recommended Tools & Accessories: D Sol | L2 Sol | PB-252SB US65 NUWTUBEGS
CCBRSH1 - Card Cloth Brush CBSol | PB-285B US32 | NUWTUBE32
MCBRSH1 - Mold Cleaning Brush [bSol | PB-265B US32 | NUWTUBE32
) b PB-26B US32 | NUWTUBE32
% PB-24B US45 | NUWTUBE45
=) PB-22B US65 | NUWTUBEGS

CB Sol | PB-1M8SB US45 | NUWTUBE45
06 Sol | PB-1M06SB US45 | NUWTUBE45
w3 PB-1M06B US45 | NUWTUBE45

BS 1@ 4 | PB-1M4B US65 | NUWTUBESS
, (2 Sol | PB-1M2SB US65 | NUWTUBESS

(Butt End Splice of ) PB-12B Us65 NUWTUBE65
Horizontal Cables) 10 | PB-1M1MB | US90 | NUWTUBESO

[B Sol | PB-2[08SB Use5s NUWTUBE65
[b Sol | PB-2[06SB Use5 NUWTUBE65
b PB-2[06B USs65 NUWTUBE65
R PB-2[04B Us65 NUWTUBE65

BS Connection Type 20 | psol | pe-2m2SB | US90 | NUWTUBEQO
Cable Mold Weld Metal (2 | PB2M2B | US90 | NUWTUBE9O
iz Part No. 1M | PB2M1MB | US115 | NUWTUBE115
ESB se| :sltes: U"Jg;;wt ,\:ng:; 20 | PB2M20B | US115 | NUWTUBE115
o Bl Use | NOWTURE>: CBSol | PB-4M8SB | US90 | NUWTUBESO
Dol | BoosL o NUWTUBES CbSol | PB-4M6SB | US90 | NUWTUBEQQ
> BoooL o3 NUWTUBES2 b | PB4M6B | US90 | NUWTUBE9O
o Boams | ueas NUWTUBES W | PB4M4B | US90 | NUWTUBESO
e peoms | Uses NUWTUBEES 4M | [RSol | PB-4M2SB | US115 | NUWTUBE115
e esmB | Usoo NUWTUBESG (2 | PB-4M2B | US115 | NUWTUBE115
e BeamB | 0890 NUWTUBES \M | PB-4M1MB | US115 | NUWTUBE115
250 MCM | BS-25CMB | US115 | NUWTUBEL15 20 | pB-4l02[0B | US115 | NUWTUBE11S
300 MCM | BS-3CMB | US115 | NUWTUBEL15 40 | PB-4040B | US150 | NUWTUBE150
350 MCM | BS-35CMB | US150 | NUWTUBE150
500 MCM | BS5CMB | US200 | NUWTUBE200
750 MCM | BS-75CMC | US300 | 2-NUWTUBE150
1000 MCM | BS-IMMC | US400 | 2-NUWTUBE200
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ‘
Cable to Cable PS / PT

Mold Information:
¢ PS molds listed are for solid or concentric stranded PT Connection Type continued

copper conductors. -
. . Cable Size Weld Metal
« PT molds listed are for stranded cable. For solid 'z Mold
Run | Tap Part No. | yjtraShot | Ultraweld

conductor, add suffix "S" after conductor number.

MCBRSH1 - Mold Cleaning Brush

&

PT-2[08B US65 NUWTUBE65
[® Sol | PT-2[06SB Usoo NUWTUBESO

b PT-2[06B Us9o NUWTUBESO
PS 200 = PT-2[04B Us9o NUWTUBESO
[P Sol | PT-2[02SB Usoo NUWTUBE90

i.e. 4S 04 AWG solid conductor. [2 Sol | [2 Sol | PT-252SB uUse5s NUWTUBE65
e Price Key is the Bold Letter in the Mold Part No. EBE§°' PPTT'ZZSSS: Hgig mgmgggig
¢ Molds with Price Key "L" & "M" SC1.D WITH HANDLES. ol | PT-265B USA4S NUWTUBE4S
o If Handles not required, add suffix "-X" after the Mold ) b PT-26B US45 NUWTUBE45
Part No. o PT-24B us65 NUWTUBE65
e Handles for "L" & "M" Price Key molds DCONLCT INCLUDE L2 Sol | PT-22SB US65 | NUWTUBEGS
Flint Igniters. 2 PT-22B us65 NUWTUBE65
=3l « For mold Wear Plates, add suffix "WP" to the end of the B o s | o0 | NwTooEee
g Mold Part No. See page 324 for details. 0B Sol | PT-106SB US65 NUWTUBESS
I Required Tools & Accessories: 1m b PT-1[06B Us65 NUWTUBE65
: MH1 - Handle for "B" Price Key Molds (¥ | PT-1[04B | US65 | NUWTUBEGS
4™ FLTIG - Flint Igniter when Price Key is "L" & "M" o L | oo | NowTooees
e+ O o
F3:4 Recommended Tools & Accessories: 1M | PT-1MiMB | US90 NUWTUBESO
Rl CCBRSHI - Card Cloth Brush B Sol | PT-2085B | US65 | NUWTUBE6S
()]
o
=)
=]
=
(0]
2
(=]
H

(Parallel Thru Splice of [2 | PT-2M2B | US90 | NUWTUBE9O
Horizontal Cables) {0 | PT2miMB | US115 | NUWTUBEL1S
PS Connection Type 20 |PT-2M20B| US115 | NUWTUBE115
- OB Sol | PT-38SB | US90 NUWTUBES0
Cable Size Mold Weld Metal [B | PT-3M8B | US90 | NUWTUBESO
Run | Tap | PartNo. | UltraShot | NUWTUBE [bSol | PT-3M6SB | US90 | NUWTUBE90
B Sol | [BSol | PS-8S8SL Us25 NUWTUBE25 b PT-3006B us9o NUWTUBESO
B B PS-88L USs25 NUWTUBE25 3m ™ PT-3[04B US115 NUWTUBE115
B Sol | CBSol | PS-6S6SL | US25 | NUWTUBE25 [2Sol | PT-3M2SB | US115 | NUWTUBE115
3 6 PS-66L Us25 NUWTUBE25 2 PT-3[02B Us115 NUWTUBE115
4 Sol | 4 Sol | PS-454SM Us32 NUWTUBE32 1@ | PT-301MB | US115 | NUWTUBE115
] ) PS-44M US32 NUWTUBE32 20 | PT-3[02[0B US150 NUWTUBE150
[2 Sol | [2Sol | PS-252SM us45 NUWTUBE45 30 | PT-3[3MB | US150 | NUWTUBE150
CB Sol | PT-4M8SB |  US90 NUWTUBES0
B | PT-4MSB Us90 NUWTUBES0
PT 05 Sol | PT-46SB | US90 NUWTUBE9O
_ b | PT-406B Us90 NUWTUBE9O
(Parallel Thru Splice of 4 | PT-4M4B | US150 | NUWTUBE150
Horizontal Cables, Tap 4M | CR2Sol | PT-4M2SB | US150 | NUWTUBE150
Listed 467 Conductor Over Run) 2 | PT-4M2B | US150 | NUWTUBE150
. 10 | PT-410B | US150 | NUWTUBE150
PT Connection Type 20 | PT-4M2MB| US150 | NUWTUBE150
- 30 | PT-4M3MB| US200 | NUWTUBE200
Cable Size Mold Weld Metal 40 | PT-4M4MB | US200 | NUWTUBE200
Run Tap | PartNo. | UltraShot | NUWTUBE
b 3 PT-66B US25 | NUWTUBE25
CBSol | PT-48SB US32 | NUWTUBE32
=] PT-48B US32 | NUWTUBE32
4 | CbSol | PT-46SB US32 | NUWTUBE32
6 PT-46B US32 | NUWTUBE32
o PT-44B US32 | NUWTUBE32

278 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



Section 5.5

HAEGER ULTRAWVELD
RT

Mold Information:
 Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
¢ For mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 324 for details.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush

Cable to Cable

@ Listed 467
® RT

(Tee of Horizontal
Run & Tap Cables)

MCBRSH1 - Mold Cleaning Brush g
g
2
c
RT Connection Type RT Connection Type continued |.n§
Cable Size Mold Weld Metal Cable Size Mold Weld Metal 5 E
Run Tap Part No. UltraShot | NUWTUBE Run Tap Part No. UltraShot | NUWTUBE B2
N9 b RT-66B Us32 NUWTUBE32 2 RT-3CM2B us9o NUWTUBES0 @ §
oH oh RT-44B US32 | NUWTUBE32 10 RT3qMLoB | s NoWTUBES Py
2 Sol 2 Sol RT-252SB Us45 NUWTUBE45 Pi?jtl\)/l 3m RT-;EM3§83 55519500 NLllJWTUBE150 E
b RT-26B us45 NUWTUBE45 4m RT-3CM4/0B US150 NUWTUBE150 ©
o i RT-24B us45 NUWTUBE45 250 MCM | RT-3CM25CMB US150 NUWTUBE150 g
2 Sol RT-22SB Us45 NUWTUBE45 300 MCM RT-3CM3CMB Us200 NUWTUBE200
e RT-228 US45 | NUWTUBE4S 2 RT-35CM2B US90 | NUWTUBESO
b RT-1[06B us45 NUWTUBE45 1@ RT-35CM1/0B Us9o NUWTUBE90
i RT-1[04B us45 NUWTUBE45 20 RT-35CM2/0B Us9oo NUWTUBES0
10 2 Sol RT-1[02SB Us45 NUWTUBE45 350 30 RT-35CM3/0B Us150 NUWTUBE150
[ RT-1002B US45 NUWTUBE45 MCM 400 RT-35CM4/0B Us150 NUWTUBE150
1@ RT-1[01[0B Us9oo NUWTUBES0 250 MCM | RT-35CM25CMB |  US200 NUWTUBE200
b RT-2[06B US45 NUWTUBE45 300 MCM | RT-35CM3CMB USs200 NUWTUBE200
% RT-2[04B Us45 NUWTUBE45 350 MCM | RT-35CM35CMB USs200 NUWTUBE200
>m 2 Sol RT-2[02SB Us45 NUWTUBE45 » RT-5CM2B Usao NUWTUBES0
[ RT-2[02B Us45 NUWTUBE45 1@ RT-5CM1/0B Usoo NUWTUBES0
1@ RT-2[01[0B Usoo NUWTUBESO 20 RT-5CM2/0B Us9o NUWTUBE90
20 RT-2[0200B USs90 NUWTUBESO 500 40 RT-5CM4/0B US150 NUWTUBE150
5 RT-3[6B Us45s NUWTUBE45 MCM | 250 MCM | RT-5CM25CMB USs200 NUWTUBE200
] RT-3[04B us45 NUWTUBE45 300 MCM RT-5CM3CMB US200 NUWTUBE200
2 Sol RT-3[02SB Us45 NUWTUBE45 350 MCM | RT-5CM35CMB Us200 NUWTUBE200
3m p RT-3[02B Us45 NUWTUBE45 500 MCM RT-5CM5CMB US300 2-NUWTUBE150
1@ RT-3[010B Uso0 NUWTUBE9S0 1@ RT-75CM1/0B US150 NUWTUBE150
200 RT-3[0200B Us90 NUWTUBESO 2@ RT-75CM2/0B US150 NUWTUBE150
3@ RT-3[030B US115 | NUWTUBE115 4@ RT-75CM4/0B US150 NUWTUBE150
5 RT-4[06B Us90 NUWTUBE90 750 | 250 MCM | RT-75CM25CMB Us200 NUWTUBE200
[m) RT-4[04B Us9oo NUWTUBES0 MCM | 300 MCM | RT-75CM3CMB US200 NUWTUBE200
[P Sol RT-402SB Us90 NUWTUBE90 350 MCM | RT-75CM35CMB US250 NUWTUBE250
m) RT-4[02B Usoo NUWTUBE90 500 MCM | RT-75CM5CMC US400 2-NUWTUBE200
40 1@ RT-4[010B Us90 NUWTUBE90 750 MCM | RT-75CM75CMC Us500 2-NUWTUBE250
20 RT-4[020B Usoo NUWTUBES0 1@ RT-1MM1/0B US150 NUWTUBE150
3m RT-4[030B US115 | NUWTUBE115 20 RT-1MM2/0B US150 NUWTUBE150
40 RT-4[04[0B US150 NUWTUBE150 40 RT-1MM4/0B US150 NUWTUBE150
D RT-25CM2B US90 | NUWTUBE9O 1000 | 250 MCM | RT-IMM25CMB | US200 | NUWTUBE200
1@ RT-25CM1/0B Us9o NUWTUBE90 MCM 300 MCM | RT-1MM3CMB Us200 NUWTUBE200
250 2 RT-25CM2/0B Us90 NUWTUBE90 350 MCM | RT-1MM35CMB USs250 NUWTUBE250
MCM 3m RT-25CM3/0B US150 NUWTUBE150 500 MCM | RT-1MM5CMC US400 2-NUWTUBE200
am RT-25CM4/0B | US150 | NUWTUBE150 750 MCM | RT-IMM75CMC | US500 | 2-NUWTUBE250
250 MCM | RT-25CM25CMB | US150 | NUWTUBE150 1000 MCM | RT-IMMIMMC | US500 | 2-NUWTUBE250
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ‘
Cable to Cable X0

Mold Information:
¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 4S 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
» For mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 324 for details.
Required Tools & Accessories:
MH1 - Handle for "B" & "Q" Price Key Molds
MH2 - Handle for "Z" Price Key Molds
Recommended Tools & Accessories: @ Listed 467

‘I EEEEEEEN »
CCBRSH1 - Card Cloth Brush : Cost Effective ¢.

8 2-Piece Design &
\ J \4

X0

(Cross of Horizontal Cables,
Lapped & Not Cut)

MCBRSH1 - Mold Cleaning Brush

4gpenEnnnnn®

c
(=3
o
s
o
g
Q
‘-3'2 § XO Connection Type XO Connection Type continued
F(;' vl Cable Size Mold Weld Metal Cable Size Mold Weld Metal
S Run | Tap Part No. | UltraShot | NUWTUBE Run Tap Part No. UltraShot NUWTUBE
2 ) [ [13166B Us45 NUWTUBE45 ] X0-25CM2Q US150 NUWTUBE150
5 i | Dh | e | USES | NUWTUBESS | | o) | o | 0hcuaioq | U0 | NUWTUBEZSO
S :
a 2 Sol | [P Sol | [I}2S2SB | US90 | NUWTUBESO MCM | 3@ | XO-25CM3/0Q US300 | 2-NUWTUBE150
o = 248 us65 NUWTUBE65 4@ X0-25CM4/0Q US300 2-NUWTUBE150
2 228 Us90 NUWTUBE90 250 MCM | X0O-25CM25CMQ US300 2-NUWTUBE150
H [r+1004Q US115 | NUWTUBEL15 e X0-3CM2Q US150 NUWTUBE150
10 e r11mQ US115 | NUWTUBE115 1m X0-3CM1/0Q US250 NUWTUBE250
10 |O010Q | US150 | NUWTUBEL50 300 2m X0-3CM2/0Q US250 NUWTUBE250
[ [320M2Q US150 NUWTUBE150 MCM 30 X0-3CM3/0Q US300 2-NUWTUBE150
2 1@ 32010Q US200 NUWTUBE200 4@ X0-3CM4/0Q US300 2-NUWTUBE150
20 32[020Q US200 NUWTUBE200 250 MCM | XO-3CM25CMz Us400 2-NUWTUBE200
o (T132Q US150 | NUWTUBELS0 300 MCM | X0O-3CM3CMzZ US400 2-NUWTUBE200
1@ |O33010Q | US200 | NUWTUBE200 e X0-35CM2Q Us200 NUWTUBE200
30 20 33M20Q Us200 NUWTUBE200 1@ X0-35CM1/0Q US250 NUWTUBE250
3@ 33M30Q US250 NUWTUBE250 200 X0-35CM2/0Q US300 2-NUWTUBE150
=) [T34[02Q US150 | NUWTUBELS0 350 3@ X0-35CM3/0Z US400 2-NUWTUBE200
MCM 4 X0-35CM4/0Z Us400 2-NUWTUBE200
1M | O34010Q | US200 | NUWTUBE200
250 MCM | XO-35CM25CMZ US500 2-NUWTUBE250
4@ 2 | O34@020MQ | US200 | NUWTUBE200
300 MCM | X0O-35CM3CMZ US500 2-NUWTUBE250
30 ) [D4M03[0Q | US250 | NUWTUBE2S0 350 MCM | XO-35CM35CMZ US500 2-NUWTUBE250
4[0 | O34[040Q | US250 | NUWTUBE250
] X0-5CM2Q US250 NUWTUBE250
1m X0-5CM1/0Q US300 2-NUWTUBE150
2 X0-5CM2/0Z US400 2-NUWTUBE200
500 30 X0-5CM3/02 US500 2-NUWTUBE250
MCM 4@ X0-5CM4/02 US500 2-NUWTUBE250
250 MCM | XO-5CM25CMZ US500 2-NUWTUBE250
300 MCM | XO-5CM3CMZ USs750 3-NUWTUBE250
350 MCM | XO-5CM35CMZ US750 3-NUWTUBE250
500 MCM | XO-5CM5CMzZ USs750 3-NUWTUBE250

280 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



HAA?A/!EH@ U TRAVELD Section 5.5
XX Cable to Cable

Mold Information:
¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

(Cross of Horizontal Cables,
Tap Cable Cut, Cables in
Same Plane)

@ Listed 467

XX Connection Type XX Connection Type continued
Cable Size Mold Weld Metal Cable Size Mold Weld Metal
Run Tap Part No. UltraShot | NUWTUBE Run | Tap Part No. UltraShot | NUWTUBE

b b [TJ66B Us32 NUWTUBE32 » XX-3CM2B US115 NUWTUBE115
o o [T344B US45 NUWTUBE45 1m XX-3CM1/0B US150 | NUWTUBE150
200 XX-3CM2/0B US150 NUWTUBE150
[2 Sol | [P Sol [142S2SB uUse65 NUWTUBE65 5224 3m XX-3CM3/0B US200 NUWTUBE200
o [ [T324B USs65 NUWTUBE65 4@ XX-3CM4/0B Us200 NUWTUBE200
o (1228 uS65 NUWTUBE65 250 MCM | XX-3CM25CMB USs250 NUWTUBE250
% 31 M04B Usoo NUWTUBE9QO 300 MCM | XX-3CM3CMB US250 NUWTUBE250
10 [ (1310028 us90 NUWTUBES0 2 XX-35CM2B US150 NUWTUBE150
1@ [M31[01[@B Usoo NUWTUBES0 1@ XX-35CM1/0B Us200 NUWTUBE200
2 [T32002B US115 NUWTUBE115 2@ XX-35CM2/0B Us200 NUWTUBE200
200 1@ (13201 @B Us115 NUWTUBE115 350 3@ XX-35CM3/0B Us200 NUWTUBE200
200 [13202@B US115 NUWTUBE115 MCM 40 XX-35CM4/0B Us200 NUWTUBE200
) 33028 US115 NUWTUBEL15 250 MCM | XX-35CM25CMB US250 NUWTUBE250

300 MCM | XX-35CM3CMB US250 NUWTUBE250

1M =331 0B US115 | NUWTUBE115
3m 2m e 05150 | NUWTUBELSO 350 MCM | XX-35CM35CMB | US250 NUWTUBE250
3m (3303 MmB US150 | NUWTUBE150 ) XX-5CM2B US200 NUWTUBE200
7 T US115 | NUWTUBELLS 1M XX-5CM1/0B US250 NUWTUBE250
20 XX-5CM2/0B US250 NUWTUBE250
1M (340108 US150 | NUWTUBE150
3m XX-5CM3/0C US300 | 2-NUWTUBE150
4m 20 (34020B US150 | NUWTUBE150 500
4m XX-5CM4/0C US300 | 2-NUWTUBE150
3m (340308 US200 | NUWTUBE200 MCM
2 C4M4mE US200 | NUWTUBE200 250 MCM | XX-5CM25CMC | US300 | 2-NUWTUBE150
300 MCM | XX-5CM3CMC US400 | 2-NUWTUBE200
L2 XX-25CM2B US115 | NUWTUBE115 350 MCM | XX-5CM35CMC | US400 | 2-NUWTUBE200
10 XX-25CM1/0B US150 | NUWTUBE150 500 MCM | XX-5CM5CMC US500 | 2-NUWTUBE250
250 2 XX-25CM2/0B US150 | NUWTUBE150

MCM 3@ XX-25CM3/0B Us200 NUWTUBE200
4@ XX-25CM4/0B US200 NUWTUBE200
250 MCM | XX-25CM25CMB US200 NUWTUBE200
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Section 5.5

UL
Cable to Ground Rod

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number. i.e. 4S 04 AWG solid conductor.
» Molds listed are for tapered ground rods. For threaded sectional rods, add suffix
"S" after the ground rod number. i.e. 58S [J58" sectional ground rod.
¢ Molds with Price Key "L" SC1.D WITH HANDLES.
« If Handles not required, add suffix "-X" after the Mold Part No.
¢ Handles for "L" Price Key Molds DO NOT INCLUDE Flint Igniters.
« Price Key is the Bold Letter in the Mold Part No.
¢ For mold Wear Plates, add suffix "WP" to the end of the Mold Part No.
See page 324 for details.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
FLTIG - Flint Igniter when Price Key is "L"
Recommended Tools & Accessories:
CCBRSHL1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

GD Connection Type

AVELD

PRAEGEL

GD

@ Listed 467

GD

(Single Cable Dead Ended to
Top of Ground Rod)

GD Connection Type continued

Ground Cable Mold Weld Metal Ground Cable Mold Weld Metal
Rod Size Part No Rod Size Part No
Size ' UltraShot | NUWTUBE Size ' UltraShot NUWTUBE
b GD-126L Us25 NUWTUBE25 b GD-346L Us32 NUWTUBE32
R GD-124L Us25 NUWTUBE25 3 GD-344L us45 NUWTUBE45
[P Sol GD-122SB Uses NUWTUBE65 [P Sol GD-342SB Us9o NUWTUBE90
2 GD-122B Uses NUWTUBE65 2 GD-342B Us9o NUWTUBESO
o 1@ GD-121[0B Us90 NUWTUBESO 1@ GD-341[0B Us9o NUWTUBESO
20 GD-122[0B Us9o NUWTUBESO 2@ GD-342[0B Us9o0 NUWTUBE90
30 GD-123[0B Us9o NUWTUBESO 3@" 3@ GD-343[0B Us9o0 NUWTUBE90
400 GD-124[0B Us9o0 NUWTUBE90 4@ GD-3440B Us90 NUWTUBES0
250 MCM | GD-1225CMB Us9o NUWTUBE90 250 MCM | GD-3425CMB Us9o NUWTUBESO
300 MCM | GD-123CMB Us90 NUWTUBESO 300 MCM | GD-343CMB US115 NUWTUBE115
b GD-586L us32 NUWTUBE32 350 MCM | GD-3435CMB US115 NUWTUBE115
% GD-584L us32 NUWTUBE32 500 MCM | GD-345CMB US150 NUWTUBE150
2 Sol GD-582SB USs65 NUWTUBE65 750 MCM | GD-3475CMB US250 NUWTUBE250
[ GD-582B Use5 NUWTUBE65 1@ GD-101[0B US150 NUWTUBE150
1@ GD-581[0B Us9o NUWTUBESO 200 GD-102[0B US150 NUWTUBE150
5g" 200 GD-582[0B Us9o NUWTUBESO 3@ GD-103[0B US150 NUWTUBE150
3@ GD-583[0B Us9o0 NUWTUBE90 4@ GD-104[0B US150 NUWTUBE150
40 GD-584[0B Usoo0 NUWTUBE90 1" 250 MCM | GD-1025CMB US150 NUWTUBE150
250 MCM | GD-5825CMB Us90 NUWTUBESO 300 MCM | GD-103CMB US200 NUWTUBE200
300 MCM | GD-583CMB US115 NUWTUBE115 350 MCM | GD-1035CMB Us200 NUWTUBE200
350 MCM | GD-5835CMB US115 NUWTUBE115 500 MCM | GD-105CMB Us200 NUWTUBE200
500 MCM | GD-585CMB US150 NUWTUBE150 750 MCM | GD-1075CMB US250 NUWTUBE250
1000 MCM | GD-101MMC US300 2-NUWTUBE150
NOTES:

* Molds listed are for copper-clad steel ground rods.

e For welding to full size copper-clad steel, stainless steel, galvanized steel or solid copper
ground rods, add letter "F" to ground rod size. For sectional ground rods, add letter "S"

to ground rod size. See chart on page 335 for details.
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HAA?A/!EH@ U TRAVELD Section 5.5
GF Cable to Ground Rod

Mold Information:

¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

¢ Molds listed are for tapered ground rods. For
threaded sectional rods, add suffix "S" after the
ground rod number. i.e. 58S [15[8" sectional
ground rod.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:
MH1 - Handle for "K" Price Ke y Molds
MH2 - Handle for "D" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

GF

(Parallel Thru Horizontal Cables
(Tap Over Run) to Top of
Ground Rod)

)
c
.0
el
%]
(V]
c
c
(=]
(&)
n.2
SE
GF Connection Type GF Connection Type continued g2
1]
n o
Ground | cable | Mold Weld Metal Ground | cable | Mold Weld Metal &
Size Size Part No. UltraShot NUWTUBE Size Size Part No. UltraShot NUWTUBE %
b GF-126K Us90 NUWTUBESO b GF-346K Us9o NUWTUBESO f;u
= GF-124K US115 NUWTUBE115 [ GF-344K US115 NUWTUBE115 5
2 Sol GF-122SK US115 NUWTUBE115 2 Sol GF-342SK US150 NUWTUBE150 =)
1o » GF-122K US115 NUWTUBE115 » GF-342K US150 NUWTUBE150
1@ GF-121[0K US150 NUWTUBE150 1@ GF-341[0K USs200 NUWTUBE200
20 GF-122[0K USs200 NUWTUBE200 3@" 20 GF-342[0K US250 NUWTUBE250
30 GF-123[0K US250 NUWTUBE250 30 GF-343[0D US300 2-NUWTUBE150
4@ GF-124[0K US250 NUWTUBE250 4@ GF-344[0D US300 2-NUWTUBE150
b GF-586K USs90 NUWTUBE90 250 MCM | GF-3425CMD Us400 2-NUWTUBE200
% GF-584K US115 NUWTUBE115 300 MCM | GF-343CMD US500 2-NUWTUBE250
P Sol GF-582SK US150 NUWTUBE150 350 MCM | GF-3435CMD USs500 2-NUWTUBE250
[ GF-582K US150 NUWTUBE150 = GF-104K US150 NUWTUBE150
1@ GF-581[0K USs200 NUWTUBE200 [ GF-102K Us200 NUWTUBE200
53" 200 GF-582[MK US250 NUWTUBE250 1@ GF-101[0K US250 NUWTUBE250
30 GF-583[@D US300 2-NUWTUBE150 1" 200 GF-102[@D US300 2-NUWTUBE150
4@ GF-584[0D US300 2-NUWTUBE150 30 GF-103[@D Us400 2-NUWTUBE200
250 MCM | GF-5825CMD Us400 2-NUWTUBE200 4@ GF-1040D Us400 2-NUWTUBE200
300 MCM | GF-583CMD US500 2-NUWTUBE250 250 MCM | GF-1025CMD USs500 2-NUWTUBE250
350 MCM | GF-5835CMD US500 2-NUWTUBE250

NOTES:
 Molds listed are for copper-clad steel ground rods.
e For welding to full size copper-clad steel, stainless steel, galvanized steel or solid copper
ground rods, add letter "F" to ground rod size. For sectional ground rods, add letter "S"
to ground rod size. See chart on page 335 for details.
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ‘
Cable to Ground Rod GO

Mold Information:

» Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number. i.e. 4S [14 AWG solid conductor.

» Molds listed are for tapered ground rods. For threaded sectional rods,
add suffix "S" after the ground rod number. i.e. 58S = 5/8" sectional
ground rod.

¢ Molds with Price Key "L" and "M" SC1.D WITH HANDLES.

¢ Handles for "L" and "M" Price Key Molds DO NOT INCLUDE Flint Igniters.

« If Handles not required, add suffix "-X" after the Mold Part No.

e Price Key is the Bold Letter in the Mold Part No.

« For mold Wear Plates, add suffix "WP" to the end of the Mold Part No. @ Listed 467
See page 324 for details.

=3l Required Tools & Accessories: G O
o MH1 - Handle for "B" Price Key Molds
E MH2 - Handle for "C" Price Key Molds (Horizontal Thru Cable to
Bl FLTIG - Flint Igniter when Price Key is "L" or "M" Top of Ground Rod)
m -
g7y Recommended Tools & Accessories:
XY CCBRSHL - Card Cloth Brush
=f MCBRSH1 - Mold Cleaning Brush
au
g . . .
3 GO Connection Type GO Connection Type continued
(0]
8 Ground | cable Mold Weld Metal Ground | cable Mold Weld Metal
a Size Size Part No. UltraShot NUWTUBE Size Size Part No. UltraShot NUWTUBE
b G3126L US32 NUWTUBE32 3 G3346L us45 NUWTUBE45
) G3124L Us32 NUWTUBE32 ! G3344M us65 NUWTUBE65
[(2Sol | G}122SB Us90 NUWTUBE90 2 Sol G[3342SB Us90 NUWTUBES0
) G3122B Us90 NUWTUBE90 ) G[¥342B Us90 NUWTUBES0
13" 1m G31210B US90 NUWTUBE90 1m GI341MB | US115 NUWTUBE115
20 G3122[0B US90 NUWTUBE90 20 G3I342[MB | US115 NUWTUBE115
3m G3}123[MB | US115 | NUWTUBE115 3@" 3m GI343MB | US115 NUWTUBE115
4m G[}124MB | US115 | NUWTUBEL15 4m GI344MB | US115 NUWTUBE115
250 MCM | GO-1225CMB | US150 | NUWTUBE150 250 MCM | GO-3425CMB |  US150 NUWTUBE150
300 MCM | GO-123CMB | US200 | NUWTUBE200 300 MCM | GO-343CMB | US200 NUWTUBE200
3 GL3586L US32 NUWTUBE32 350 MCM | GO-3435CMB Us200 NUWTUBE200
% GII584L us32 NUWTUBE32 500 MCM | GO-345CMB Us250 NUWTUBE250
D Sol GL}582SB USs90 NUWTUBE9O 750 MCM | GO-3475CMC Us400 2-NUWTUBE200
) G[3582B US90 NUWTUBE90 10 G}101MB | US150 NUWTUBE150
1m G3581MB Us90 NUWTUBE90 20 G}102[B | US150 NUWTUBE150
5@ 20 G[3582MB | US115 | NUWTUBEL15 30 G}103MB | US150 NUWTUBE150
3m G¥583MB | US115 | NUWTUBEL15 4m G3104MB | US150 NUWTUBE150
4m G¥584MB | US115 | NUWTUBEL15 r 250 MCM | GO-1025CMB |  US200 NUWTUBE200
250 MCM | GO-5825CMB | US150 | NUWTUBE150 300 MCM | GO-103CMB | US200 NUWTUBE200
300 MCM | GO-583CMB | US200 | NUWTUBE200 350 MCM | GO-1035CMB |  US200 NUWTUBE200
350 MCM | GO-5835CMB | US200 | NUWTUBE200 500 MCM | GO-105CMB | US250 NUWTUBE250
500 MCM | GO-585CMB | US250 | NUWTUBE250 750 MCM | GO-1075CMC |  US400 | 2-NUWTUBE200
1000 MCM | GO-101MMC | US500 | 2-NUWTUBE250

NOTES:
» Molds listed are for copper-clad steel ground rods.
e For welding to full size copper-clad steel, stainless steel, galvanized steel or solid copper
ground rods, add letter "F" to ground rod size. For sectional ground rods, add letter "S"
to ground rod size. See chart on page 335 for details.
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HAA?A/!EH@ U TRAVELD Section 5.5
GS Cable to Ground Rod

Mold Information:

¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

o If Frame not required, add suffix "-X" after the
Mold Part No.

¢ Handles for "R" Price Key Molds DO NOT
INCLUDE Flint Igniters.

¢ Price Key is the Bold Letter in the Mold Part No. GS
¢ For mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 324 for details. (Horizontal Thru Cable to
Required Tools & Accessories: Side of Ground Rod)
MH1 - Handle for "P" Price Key Molds
MH2 - Handle for "Y" Price Key Molds eUNEEEEEENEN,
MH4 - Handle for "R" Price Key Molds s Cost Effective ‘s
FLTIG - Flint Igniter when Price Key is "R" B 2-Piece Design &
Recommended Tools & Accessories: o

4geeennnnn®

CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

(7]
c
o
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c
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w
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GS Connection Type GS Connection Type continued
Gg’“;d Cable Mold Weld Metal Gg’“;d Cable Mold Weld Metal
O - (o] -
Size Size Part No. UltraShot NUWTUBE Size Size Part No. UltraShot NUWTUBE
3 GS-126R US65 NUWTUBE65 3 GS-346R US65 NUWTUBE65
e’} GS-124R USses NUWTUBE65 e’} GS-344R Uses NUWTUBE65
2Sol | GS-122SR US65 NUWTUBEG5 2 Sol | GS-342SR USs65 NUWTUBEG5
() GS-122R US65 NUWTUBE65 () GS-342R US65 NUWTUBE65
" 1m GS-1210P US115 | NUWTUBE115 3" 1M GS-341[MP US115 NUWTUBE115
20 GS-1220P US115 | NUWTUBE115 2m GS-342[MP US115 NUWTUBE115
3m GS-123MP US150 | NUWTUBE150 3m GS-343MP US150 | NUWTUBE150
4@ GS-1240P US150 | NUWTUBE150 4m GS-344[0P US150 | NUWTUBE150
250 MCM | GS-1225CMP | US150 | NUWTUBE150 250 MCM | GS-3425CMP | US200 | NUWTUBE200
3 GS-586R uSs65 NUWTUBE65 500 MCM | GS-345CMY US500 2-NUWTUBE250
e’} GS-584R US65 NUWTUBE65
[2Sol | GS-582SR US65 NUWTUBE65
) GS-582R US65 NUWTUBE65
- 1m GS-5810P US115 | NUWTUBE115
20 GS-5820P US115 | NUWTUBE115
3m GS-583MP US150 | NUWTUBE150
4m GS-584[0P US150 | NUWTUBE150
250 MCM | GS-5825CMP | US150 | NUWTUBE150
500 MCM | GS-585CMY | US400 | 2-NUWTUBE200

NOTES:
¢ Molds listed are for copper-clad steel ground rods.
e For welding to full size copper-clad steel, stainless steel, galvanized steel or solid copper
ground rods, add letter "F" to ground rod size. For sectional ground rods, add letter "S"
to ground rod size. See chart on page 335 for details.
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I
Cable to Ground Rod GT

Mold Information:

» Molds listed are for stranded cable. For solid conductor, add suffix "S" after conductor
number. i.e. 4S 04 AWG solid conductor.

» Molds listed are for tappered ground rods. For threaded sectional rods, add suffix
"S" after the ground rod number. i.e. 58S [J508" sectional ground rod.

« Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:
MH1 - Handle for "K" Price Key Molds

MH2 - Handle for "D" Price Key Molds GT
Recommended Tools & Accessories: (Horizontal Thru Cable Plus Tap
CCBRSH]. = Card C|0th BrUSh Cab|e to Top of Ground Rod)
MCBRSH1 - Mold Cleaning Brush
Cc
(=3
= - - -
g GT Connection Type GT Connection Type continued
o
ol | Ground | o hle Mold Weld Metal Ground | (e Mold Weld Metal
m Rod Size Part No Rod Size Part No
X o Size | UltraShot | NUWTUBE Size | UltraShot | NUWTUBE
;:;" q b GT-586K US90 NUWTUBE90 b GT-346K Us90 NUWTUBE90
38 ] GT-584K Us90 NUWTUBE90 ) GT-344K Us90 NUWTUBESO
= 2 Sol | GT-5825K Us115 NUWTUBE115 2 Sol GT-342SK Us115 NUWTUBE115
o » GT-582K Us115 NUWTUBE115 ] GT-342K Us115 NUWTUBE115
S 53" 10 GT-5810K US150 NUWTUBE150 10 GT-34100K US150 NUWTUBE150
2 20 GT-582[0K US200 NUWTUBE200 3@" 20 GT-3420K USs200 NUWTUBE200
2 3M GT-5830K US250 NUWTUBE250 30 GT-343MK Us250 NUWTUBE250
o 4 GT-5840K US250 NUWTUBE250 4[@ GT-34400K USs250 NUWTUBE250
2 250 MCM | GT-5825CMD | US300 | 2-NUWTUBE150 250 MCM | GT-3425CMD | US300 | 2-NUWTUBE150
300 MCM | GT-343CMD US400 | 2-NUWTUBE200
350 MCM | GT-3435CMD | US400 | 2-NUWTUBE200

Ground Rod to Ground Rod GG

Mold Information:

* Molds listed are for tappered ground rods. For GG Connection Type

threaded sectional rods, add suffix "S" after the Ground Heavy Duty Mold

ground rod number. i.e. 585 I5[8" sectional sRi‘;: PM:I;: Weld Metel

ground rod. art No. | UltraShot | NUWTUBE
« Price Key is the Bold Letter in the Mold Part No. ég" Sgiéﬁz Sgigg zﬂﬁyﬁggéfgo
Required Tools & Accessories: 3@ CC-34C Us400 | 2-NUWTUBE200

MH1 - Handle for "B" Price Key Molds

MH2 - Handle for "C" Price Key Molds

GRCC - Ground Rod and Cable Clamp.
See page 332 for details.

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush GG
MCBRSH1 - Mold Cleaning Brush (Butt Splice of Vertical

Ground Rods)

NOTES:
* Molds listed are for copper-clad steel ground rods.
¢ For welding to full size copper-clad steel, stainless steel, galvanized steel or solid copper
ground rods, add letter "F" to ground rod size. For sectional ground rods, add letter "S"
to ground rod size. See chart on page 335 for details.
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A~y [ TRAVELD Section 5.5
HB / HD Cable to Steel Surface

Mold Information:
e HB mold cable is off the steel surface.
o HD mold cable is on the steel surface. @ Listed 467
» Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 4S 04 AWG solid conductor.
¢ Molds with Price Key "A" SOLD WITH FRAME.
o If Frame not required, add suffix "-X" after the Mold

Part No.
e Frame for "A" Price Key Molds DO NOT INCLUDE H D
Flint Igniters.
e Price Key is the Bold Letter in the Mold Part No. (Horizontal Cable to Horizontal
e For HB mold Wear Plates, add suffix "WP" to the Flat Steel Surface, ON Surface) "
end of the Mold Part No. See page 324 for details. ,§
Required Tools & Accessories: . 9
MH1 - Handle for "B" Price Key Molds HD Connection Type £
MH?2 - Handle for "C" Price Key Molds Cable Mold Weld Metal S
FLTIG - Flint Igniter when Price Key is "A" Size | PartNo. | Ultrashot | NUWTUBE i
Recommended Tools & Accessories: EBEEO' mDD'G:: 322? mgmgggig % g
CCBRSH1 - Card Cloth I_3rush n HD-4A US45 NUWTUBE45 a8
MCBRSH1 - Mold Cleaning Brush D Sol HD-2SA Us45 NUWTUBE45 o
UMHDKIT - Hold Down Kit ] HD-2A us4s NUWTUBE45 %
UMMHDA - Hold Down Kit when Price Key is "A" 10 HD-10B US90 NUWTUBESO 3
20 HD-2[0B US90 NUWTUBE90 o
3m HD-3MB | US115 | NUWTUBE115 g
4m HD-4B | US115 | NUWTUBE115
250 MCM | HD-25CMB | US115 | NUWTUBE115
300 MCM | HD-3CMB | US150 | NUWTUBE150
350 MCM | HD-35CMB | US200 | NUWTUBE200
500 MCM | HD-5CMB | US200 | NUWTUBE200
750 MCM | HD-75CMC | US300 | 2-NUWTUBE150
1000 MCM | HD-IMMC | US400 | 2-NUWTUBE200

@ Listed 467 (Horizontal Cable to Horizontal Flat
Steel Surface, OFF Surface) NOTE:

e For HD mold, may need Mold Sealer
(MLDSLR, see page 326)

HB Connection Type on conductors 1[0 and larger.

Cable Mold Weld Metal

Size Part No. | UltraShot | NUWTUBE

b HB-6B Us65 NUWTUBE65
2 Sol | HB-2SB Us65 NUWTUBE65

2 HB-2B Us65 NUWTUBE65

1m HB-10B Us90 NUWTUBES0

2 HB-2[0B Us90 NUWTUBE90

30 HB-3MB | US115 | NUWTUBE115

4m HB-40B | US115 | NUWTUBE115

250 MCM | HB-25CMB US115 NUWTUBE115
300 MCM | HB-3CMB US150 NUWTUBE150
350 MCM | HB-35CMB Us200 NUWTUBE200
500 MCM | HB-5CMB Us200 NUWTUBE200
750 MCM | HB-75CMC US300 2-NUWTUBE150
1000 MCM | HB-1MMC US400 2-NUWTUBE200

UMHDKIT

Patented

UMHDKIT with Mold & Handle
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ’
Cable to Steel Surface / Pipe HB / HD

Mold Information:

e HB mold cable is off the pipe surface.

« HD mold cable is on the pipe surface.

¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

¢ Molds with Price Key "A" SOLD WITH FRAME. ‘ )

¢ Molds with Price Key "A" do not use a handle. @ Listed 467

e Frame for "A" Price Key Molds DO NOT INCLUDE

Flint Igniters. H D

« Price Key is the Bold Letter in the Mold Part No. ) )
(Horizontal Cable to Top of Horizontal

e For HB mold Wear Plates, add suffix "WP" to the Steel Pipe, ON Surface)
c end of the Mold Part No. See page 324 for details. '
g Required Tools & Accessories: HD (Pi -

, I nnection T

% MH1 - Handle for "B" Price Key Molds (Pipe) Connection Type
a FLTIG - Flint Igniter when Price Key is "A" Cable Mold Weld Metal
«Jl Recommended Tools & Accessories: Size | PartNo. | ultrashot NUWTUBE
=3y CCBRSH1 - Card Cloth Brush Eg :B:i::ﬁ Sgig mgmgggf}g
‘.3‘: g MCBRSH1 - Mold CIeamn_g Brush 2 Sol HD-2S**A US45 NUWTUBE45
el UMHDKIT - Hold Down Kit w7 HD-2%*A US45 | NUWTUBE45
o OR 1m HD-1[0**B us90 NUWTUBE9O
% CSKITHP - Chain Support Kit for Horizontal Pipe gg :g:gg::: 55519105 |\'1\IL5JV\\,/VTTJJ§EE19105
Q UMMHDA - Hold Down Kit when Price Key is "A 40 HD-4[**B US115 | NUWTUBELLS
%’n 250 MCM | HD-25CM**B |  US115 | NUWTUBE115

**Add Pipe Size to Mold Part No.
See chart to the left.

CABLE TO HORIZONTAL STEEL PIPE (HB & HD)
Use Mold Part No. with Pipe Size (**) Indicator

Cable Nominal Pipe Size | Pipe Size Indicator
12" and Smaller Nominal Pipe Size®
[l and Smaller 14" and Larger None @ Listed 467
28" and Smaller Nominal Pipe Size®
100 thru 250 30" and Larger None

Example[1L[@ cable to 2-1[2" pipe CJHB-1[02.5B

¢ See page 334 for pipe sizes. H B

(Horizontal Cable to Top of Horizontal
Steel Pipe, OFF Surface)

HB (Pipe) Connection Type

Cable Mold Weld Metal
Size Part No. UltraShot | NUWTUBE
< 1@ HB-1[0**B Us90 NUWTUBE90
ol 2 HB-2[M**B Us90 NUWTUBE90
g Patented 3@ HB-3M**B US115 | NUWTUBE115
- . 4 HB-4[0**B US115 | NUWTUBE115
UMHDKIT CSKITHP 250 MCM | HB-25CM**B | US115 | NUWTUBE115

**Add Pipe Size to Mold Part No.
See chart to the left.
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HAA?A/IH ”L l:‘@‘,’EL D Section 5.5
HT / HU Cable to Steel Surface

Mold Information:

¢ HT mold cable is on the steel surface.

e HU mold cable is off the steel surface.

¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

¢ Molds with Price Key "A" SOLD WITH FRAME.

o If Frame not required, add suffix "-X" after the Mold
Part No.

e Price Key is the Bold Letter in the Mold Part No.

e For HU mold Wear Plates, add suffix "WP" to the
end of the Mold Part No. See page 324 for details.

2@ HU-2[0B US115 NUWTUBE115
3@ HU-3[0B US115 NUWTUBE115
4@ HU-4[0B US150 NUWTUBE150
250 MCM | HU-25CMB US150 NUWTUBE150
300 MCM | HU-3CMB US200 NUWTUBE200
350 MCM | HU-35CMB US250 NUWTUBE250
500 MCM | HU-5CMC US300 2-NUWTUBE150

Required Tools & Accessories: H U §
MH1 - Handle for "B" Price Key Molds B
MH2 - Handle for "C" Price Key Molds (Horlizontal IThrquabIe to Horifzontal g
FLTIG - Flint Igniter when price key is "A" Flat Steel Surface, OFF Surface) §

Recommended Tools & Accessories: i n.2
CCBRSH1 - Card Cloth Brush HU Connection Type §E
MCBRSH1 - Mold Cleaning Brush Cable Mold Weld Metal ts
UMHDKIT - Hold Down Kit Size | PartNo. | UltraShot | NUWTUBE » 2
UMMHDA - Hold Down Kit when Price Key is "A" 10 HU-10B US90 NUWTUBESO 5

z
[
5

HT

(Horizontal Thru Cable to Horizontal
Flat Steel Surface, ON Surface)

HT Connection Type

Cable Mold Weld Metal

Size Part No. | UltraShot NUWTUBE
b HT-6A us45 NUWTUBE45
=’} HT-4A us45 NUWTUBE45

[P Sol HT-2SA Us45 NUWTUBE45
2 HT-2A Us45 NUWTUBE45
1m HT-10B Us90 NUWTUBE90

UMHDKIT
2@ HT-2[0B US115 NUWTUBE115

3@ HT-3[0B US115 NUWTUBE115
400 HT-4[0B US150 NUWTUBE150
250 MCM | HT-25CMB US150 NUWTUBE150
300 MCM | HT-3CMB Us200 NUWTUBE200
350 MCM | HT-35CMB Us200 NUWTUBE200
500 MCM | HT-5CMC US300 2-NUWTUBE150

UMHDKIT with Mold & Handle
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G uonPas

Section 5.5 ”L
Cable to Steel Surface

Mold Information:

* Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

* For VA mold Wear Plates, add suffix "WP" to the
end of the Mold Part No. See page 324 for details.

Required Tools & Accessories:

MH1 - Handle for "B" and "K" Price Key Molds
MH2 - Handle for "C" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush
MSKIT - Magnetic Support Kit

@ Listed 467
VA

(Cable Down at 45° to Vertical
Flat Steel Surface)

VA Connection Type

Cable Mold Weld Metal
Size Part No. | UltraShot | NUWTUBE
3 [A-6B us45 NUWTUBE45
m’} [A-4B Us45 NUWTUBE45
2 Sol [A-2SB Us45 NUWTUBE45
] [(A-2B Us45 NUWTUBE45
1m A-10B Us90 NUWTUBE90
200 A-20B Us90 NUWTUBE90
3@ [A-30B Us115 NUWTUBE115
4@ [A-40B USs115 NUWTUBE115
250 MCM | VA-25CMB | US115 NUWTUBE115
300 MCM | VA-3CMB US150 NUWTUBE150
350 MCM | VA-35CMB |  US200 NUWTUBE200
500 MCM | VA-5CMB US200 NUWTUBE200
750 MCM | VA-75CMC | US300 | 2-NUWTUBE150
1000 MCM | VA-1MMC US400 | 2-NUWTUBE200

AVELD

PRAEGER

(Vertical

VA / VD

VD

Downward Cable to

Vertical Flat Steel Surface)

VD Connection Type

Cable Mold Weld Metal
Size Part No. | UltraShot | NUWTUBE
b [D-6B us45 NUWTUBE45
w7} D-4B Us65 NUWTUBE65
2 Sol D-2SB Us65 NUWTUBE65
) D-2B Us65 NUWTUBE65
1@ [D-1[0B US115 NUWTUBE115
20 [D-20B Us115 NUWTUBE115
3@ [D-3MB US150 NUWTUBE150
4@ [D-40B US150 NUWTUBE150
250 MCM | VD-25CMB |  US200 NUWTUBE200
300 MCM | VD-3CMB US200 NUWTUBE200
350 MCM | VD-35CMB | US250 NUWTUBE250
500 MCM | VD-5CMK US300 | 2-NUWTUBE150

Patented

MSKIT

with Mold Handle
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H‘ N7

LI\ =~

VA

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add suffix "S"

R ULITRAS

N4 '

V. 7/

ELD

Section 5.5

Cable to Steel Surface / Pipe

after conductor number. i.e. 4S 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.

¢ For mold Wear Plates, add suffix "WP" to the end of the Mold Part No.

See page 324 for details.
Required Tools & Accessories:

CSH1 - Chain Support Handle clamp for "B" Price Key Molds OR

MH1 - Mold Handle for "B" Price Key Molds AND
CSKIT - Chain Support Kit
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

VA (Pipe) Connection Type (Range Taking)

N

@D

O

N

VA

(Cable Down at 45° to Side of
Vertical or Horizontal Steel Pipe)

@ Listed 467

**Add Horizontal or Vertical Pipe
Orientation and Pipe Size Indicator.
See chart to the right.

Cable Nominal Mold Weld Metal Cable Nominal Mold Weld Metal
Size Pipe Size Part No. UltraShot | NUWTUBE Size Pipe Size Part No. UltraShot | NUWTUBE
1-12" to 4" Pipe | [A-6[1.25[4B us45 NUWTUBE45 2" to 4" Pipe [A-1[QC204B Us90 NUWTUBESO
4" to 6" Pipe [A-6[24[6B us45 NUWTUBE45 4" to 6" Pipe [A-1[0C4C6B uUs9o NUWTUBESO
b 6" to 10" Pipe [A-6[610B us45 NUWTUBE45 1@ 6" to 10" Pipe [A-1[06[10B Us90 NUWTUBESO
12" to 30" Pipe [A-6[1230B Us45 NUWTUBE45 12" to 30" Pipe [A-1[002030B Usoo NUWTUBESO
32" Pipe or Larger [A-6B us45 NUWTUBE45 32" Pipe or Larger [A-1[0B uUs90o NUWTUBESO
1-1[2" to 4" Pipe [A-41.5(4B Us45 NUWTUBE45 2" to 4" Pipe [A-2[0C204B Usaoo NUWTUBES0O
4" to 6" Pipe [A-4C4[6B us45 NUWTUBE45 4" to 6" Pipe [A-2[0C4[6B Us90 NUWTUBESO
= 6" to 10" Pipe [A-4[6[10B us45 NUWTUBE45 2 6" to 10" Pipe [A-2[0C610B Usaoo NUWTUBES0O
12" to 30" Pipe [A-4102(30B us45 NUWTUBE45 12" to 30" Pipe [A-2[00230B uUs90o NUWTUBESO
32" Pipe or Larger [A-4B us45 NUWTUBE45 32" Pipe or Larger [A-2[0B Usoo NUWTUBESO
12" to 1" Pipe [A-2SCEOB us45 NUWTUBE45 2" to 4" Pipe [A-3[0C204B US115 NUWTUBE115
1-12" to 4" Pipe | [A-2S1.504B us45 NUWTUBE45 4" to 6" Pipe [A-3[OC4C6B US115 NUWTUBE115
[ 4" to 6" Pipe [A-2S[4(6B us45 NUWTUBE45 3@ 6" to 10" Pipe [A-3[060B US115 NUWTUBE115
Sol 6" to 10" Pipe [A-2S[H610B us45 NUWTUBE45 12" to 30" Pipe [A-3[@O2030B US115 NUWTUBE115
12" to 30" Pipe [A-2S[12[30B Us45 NUWTUBE45 32" Pipe or Larger [A-3[0B Us115 NUWTUBE115
32" Pipe or Larger | [A-2SB US45 | NUWTUBE45 7" to 4" Pipe 402038 | US1l5 | NUWTUBELLS
1-12" to 4" Pipe [A-2[1.5[4B us45 NUWTUBE45 4" to 6" Pipe [A-4[QC4(6B US115 NUWTUBE115
4" to 6" Pipe [A-2[4[6B us45 NUWTUBE45 4@ 6" to 10" Pipe [A-4[06[10B US115 NUWTUBE115
2 6" to 10" Pipe [A-2[®6[10B us45 NUWTUBE45 12" to 30" Pipe [A-4[0O2030B Us115 NUWTUBE115
12" to 30" Pipe [A-2[020(30B us45 NUWTUBE45 32" Pipe or Larger [A-4[0B US115 NUWTUBE115
32" Pipe or Larger [A-2B us45 NUWTUBE45
VA (Pipe) Connection Type
Cable Mold Weld Metal CABLE TO VERTICAL STEEL PIPE
Size Part No. | UltraShot | NUWTUBE Use Mold Part No.; add "V" with Pipe Size (**) Indicator
3 [A-6**B us45 NUWTUBE45 Cable Nominal Pipe Size Pipe Size Indicator
™ [A-4**B uUs45 NUWTUBE45 0% thru 250 30" and Smaller Nominal Pipe Size®
[2 Sol | [A-2S**B Us45 NUWTUBE45 32" and Larger None
2 [A-2**B us45 NUWTUBE45 "o
Example[IR cable to 2-1[2" pipe [CI[A-2[2.5B
10 | CA1D**B | US90 | NUWTUBESO P e
2 (A-2[0%*B USs90 NUWTUBE9Q CABLE TO HORIZONTA!. STFEL PIPE .
3m [A-3[0**B US115 NUWTUBE115 Use Mold Part No.; add "H" and Pipe Size (**) Indicator
4m [A-4[0*%*B US115 NUWTUBE115 Example[I 20 cable to 6" pipe [J[A-2[0H6B

¢ See page 334 for pipe sizes.

NOTE:

Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through issues with the pipe (typically
with 2/0 or 4/0 conductors), adding sand inside the fence post well past the exothermic connection may solve this problem.
Another solution would be to use a smaller conductor such as a 2 AWG [Umper which uses a smaller size weld metal. The
last solution may be to use mechanical fence clamp assembly such as the ones found in Section 1.11 on page 133.
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Section 5.5

UL
Cable to Steel Surface / Pipe

Mold Information:

* Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:
CSH1 - Chain Support Handle clamp for "B" Price
Key Molds

OR
MH1 - Mold Handle for "B" Price Key Molds AND
CSKIT - Chain Support Kit

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

G uonPas

AVELD

PRAEGER

VD

VD

(Vertical Downward Cable to Side of
Vertical or Horizontal Steel Pipe)

VD (Pipe) Connection Type

VD (PIPE) T
H H Cable Mold e eta
Connection Type (Range Taking) Size Part No. | UltraShot | NUWTUBE
Cable Nominal Mold Weld Metal 3 [D-6**B US45 NUWTUBE45
Size Pipe Size Part No. UltraShot | NUWTUBE ) [D-4%*B Us65 NUWTUBE65
[2 Sol | 1-1@" to 4" Pipe | [D-2SC1.25[3B US65 NUWTUBE65 [2 Sol | [D-25**B USe5 NUWTUBEGS
- (% [D-2**B USs65 NUWTUBEG65
1@ 1-1[3" to 4" Pipe | [D-1[0.25(4B Us115 NUWTUBE115 20 [D-2[0**B Us115 NUWTUBE115
- % k
20 | 1-1@" to4" Pipe | (D-20C1.2503B | US115 | NUWTUBEL15 | e | veizy | NOWTUBELe
4@ 1-1[3" to 4" Pipe | [D-4[0[.25(4B US150 NUWTUBE150 250 MCM | VD-25CM**B Us200 NUWTUBE200
**Add Horizontal or Vertical Pipe
Orientation and Pipe Size Indicator.
VD (FENCE POST) See chart below.
Connection Type (Range Taking)
CABLE TO VERTICAL STEEL PIPE
Cable | Nominal Round Mold Weld Metal Use Mold Part No.; add "V" with Pipe Size (**) Indicator
Size | Fence Post Size Part No. UltraShot | NUWTUBE Cable Nominal Pipe Size | Pipe Size Indicator
[P Sol | 1-1[@" to 4" Post | [(D-2S[1.25[4B Use65 NUWTUBE65 30" and Smaller Nominal Pipe Size®
[# thru 250 2" and L N
2 | 1-1@"to 4" Post | [D-2(1.25[4B Us65 NUWTUBE65 32" and Larger one
1M | 1-1@"to 4" Post | [DRFP-1MB US90 | NUWTUBE9O Example[L2 cable to 2-1(2" pipe [I[D-2(2.5B
— CABLE TO HORIZONTAL STEEL PIPE
20 | 1-1["to 4" Post | [DRFP-2[0B us30 NUWTUBES0 Use Mold Part No.; add "H" and Pipe Size (**) Indicator
4@ 1-1[3" to 4" Post [DRFP-4[0B Us115 NUWTUBE115 Example[T2[0 cable to 6" pipe (J[D-2[H6B
¢ See page 334 for pipe sizes.
NOTE:

Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through issues with the pipe (typically
with 2/0 or 4/0 conductors), adding sand inside the fence post well past the exothermic connection may solve this problem.
Another solution would be to use a smaller conductor such as a [2 AWG [uUmper which uses a smaller size weld metal. The
last solution may be to use mechanical fence clamp assembly such as the ones found in Section 1.11 on page 133.
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A~y [ TRAVELD Section 5.5
VH/VL/ VR Cable to Steel Surface

Mold Information:
e Molds listed are for stranded cable. For solid /
conductor, add suffix "S" after conductor number.
i.e. 4S 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
e For VH mold Wear Plates, add suffix "WP" to the
end of the Mold Part No. See page 324 for details.
Required Tools & Accessories: VL
MH1 - Handle for "B" Price Key MOIFIS (Horizontal Dead End Cable to Vertical
Recommended Tools & Accessories: Flat Steel Surface®)
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

. . @
MSKIT - Magnetic Support Kit VL Connection Type -?:’
Cable Mold Weld Metal 9
Size Part No. | UltraShot | NUWTUBE 5
b [1-6B US45 | NUWTUBE45 n O
) (1-4B US45 NUWTUBE45 c'E
2 Sol 1-2SB US45 NUWTUBE45 25
2 1-2B US45 NUWTUBE45 oS
1@ [1-10B USs90 NUWTUBE90 » g
200 [1-2[0B Us90 NUWTUBE90 .
3M [1-30B US115 | NUWTUBE115 2
VH 4m [1-40B | US115 | NUWTUBEL15 s
250 MCM | VI-25CMB | US115 | NUWTUBE115 4
(Horizontal Thru Cable to Vertical 300 MCM | VL-3CMB US150 NUWTUBE150 5
Flat Steel Surface) 350 MCM | VL-35CMB | US200 | NUWTUBE200
500 MCM | VL-5CMB US200 | NUWTUBE200

VH Connection Type

Cable Mold Weld Metal

Size Part No. | UltraShot | NUWTUBE *NOTES:
b [H-6B us65 NUWTUBE65 e [1 is a Left Hand mold.

IZIZD;OI S_’:'Z‘g-"s ngg mgmggggg « To order a Right Hand mold, change the 1 in
o CH-2B US65 NUWTUBE65 the Mold Part No. to VR. Example: VR-6B.

10 [H-1[0B US115 NUWTUBE115
200 [H-2[0B US115 NUWTUBE115
3@ [H-3[0B US150 NUWTUBE150
400 [H-4[0B US150 NUWTUBE150

250 MCM | VH-25CMB | US150 | NUWTUBE150 \
)\ -

Patented L.

VR

(Horizontal Dead End Cable to Vertical
Flat Steel Surface®)

MSKITHSVS with Mold Handle
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Section 5.5

ULTRAVELD HAEGER
Cable to Steel Surface / Pipe VH/VL/ VR

Mold Information:

» Molds listed are for stranded cable. For solid conductor, add suffix "S"
after conductor number.
i.e. 45 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

* For VH mold Wear Plates, add suffix "WP" to the end of the Mold Part
No. See page 324 for details.

Required Tools & Accessories:

For VH mold: MH1 - Mold Handle for "B" Price Key Molds AND
CSKITHSVM - Chain Support Kit for VH Mold

For VL & VR molds: MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:

VL

(Horizontal Dead End Cable to Side
of Horizontal Steel Pipe®)

VL (Pipe) Connection Type

= CCBRSH1 - Card Cloth Brush Cable Mold Weld Metal

g MCBRSH1 - Mold Cleaning Brush Size Part No. | UltraShot| NUWTUBE

o = ) [1-6%*B Us45 NUWTUBE45
L] ) [-4%*B US45 NUWTUBE45
m 2 Sol [1-2S**B US45 NUWTUBE45
Ry e ) [1-2%*B us4s NUWTUBE45
R O 1@ [1-1[M**B Us90 NUWTUBESO
38 2 (1-2[0**B Us90 NUWTUBE9O
&u CSKITHSVM 3@ (1-3[M**B US115 | NUWTUBE115
@ (Required for VH Mold) 4 [1-40**B US115 | NUWTUBE115
3 250 MCM | VL-25CM**B | US115 | NUWTUBE115
5 VH %@&E **Add Pipe Size and Horizontal Pipe to

c;>' Mold Part No. See chart below.

("]

(Horizontal Thru Cable to Side
of Vertical Steel Pipe)

N
VH (Pipe) Connection Type
Cable Mold Weld Metal
Size Part No. | UltraShot | NUWTUBE °NOTES:
b (H-6**B us65 NUWTUBE65 e [1 is a Left Hand mold.
DZDS‘ | Ell?jl-l-;s****BB ngg mﬂmﬂgggg « To order a Right Hand mold, change the 1 in
0 B . -Gk k
D CH-2**B US65 NUWTUBESS the Mold Part No. to VR. Example: VR-6**B.
1m [H-10**B US115 | NUWTUBE115
20 [H-2[0**B US115 | NUWTUBE115
3m CH-30**B US150 | NUWTUBE150
4m [H-4[0**B US150 | NUWTUBE150 VR
250 MCM | VH-25CM**B | US150 | NUWTUBE150

(Horizontal Dead End Cable to Side

**Add Pipe Size and Vertical Pipe to of Horizontal Steel Pipe®)

Mold Part No. See chart below.

CABLE TO HORIZONTAL STEEL PIPE
Use Mold Part No.; add "H" with Pipe Size (**) Indicator

CABLE TO VERTICAL STEEL PIPE
Use Mold Part No.; add "V" with Pipe Size (**) Indicator

Cable Nominal Pipe Size | Pipe Size Indicator Cable Nominal Pipe Size | Pipe Size Indicator
m - - — m - - —
O and Smaller 12 "and Smaller Nominal Pipe Size 1 and Smaller 12 "and Smaller Nominal Pipe Size
24" and Larger None 14" and Larger None
" ) " N " ) ) o
100 thru 250 28 "and Smaller Nominal Pipe Size 10 thru 250 28 "and Smaller Nominal Pipe Size
30" and Larger None 30" and Larger None

Example[I R cable to 2-1[2" pipe [0 [H-2[2.5B

Example[I D2 cable to 2-1[2" pipe [I[1-2H2.5B

¢ See page 334 for pipe sizes.

¢ See page 334 for pipe sizes.
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A~y [ TRAVELD Section 5.5
VT / VU Cable to Steel Surface

Mold Information:
 Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
e For VT mold Wear Plates, add suffix "WP" to the
end of the Mold Part No. See page 324 for details.
Required Tools & Accessories: VU
MH1 - Handle for "B" and "K" Price Key Molds
MH2 - Handle for "D" Price Key Molds (Vertical Cable Dead End to
Recommended Tools & Accessories: Vertical Flat Steel Surface)
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush
MSKIT - Magnetic Support Kit

VU Connection Type

Cable Mold Weld Metal

Size Part No. | UltraShot | NUWTUBE

w3 CU-6B US65 NUWTUBEGS

H [U-4B US65 NUWTUBESS

[2Sol | [W-2SB | US65 NUWTUBESS

2 [U-28 Us65 NUWTUBESS

1m [U-10B | US150 | NUWTUBE150

20 [U-20B | US150 | NUWTUBE150

3 CU-30K | US200 | NUWTUBE200

40 [U-40K | US200 | NUWTUBE200

VT 250 MCM | VU-25CMK | US200 | NUWTUBE200

300 MCM | VU-3CMK | US250 | NUWTUBE250
. . 350 MCM | VU-35CMD | US300 | 2-NUWTUBE150
(VemcaF'l;thg‘;egfg'fr;;’c\é‘;rt'ca' 500 MCM | VU-5CMD | US400 | 2-NUWTUBE200
750 MCM | VU-75CMD | US500 | 2-NUWTUBE250

VT Connection Type
Cable Mold Weld Metal
Size Part No. | UltraShot | NUWTUBE
b [T-6B Us9oo NUWTUBESO
" [T-4B Usaoo NUWTUBESO
[P Sol [T-2SB US115 NUWTUBE115
[ [T-2B US115 NUWTUBE115

10 O-10K Us200 NUWTUBE200
2@ O-20K Us200 NUWTUBE200
3@ O-30K US250 NUWTUBE250
400 OT-40K US250 NUWTUBE250
250 MCM | VT-25CMK US250 NUWTUBE250
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ’
Cable to Steel Surface / Pipe \"AWA"LY

Mold Information:

* Molds listed are for stranded cable. For solid ©
conductor, add suffix "S" after conductor number.
i.e. 4S 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For VT mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 324 for details.

Required Tools & Accessories:

CSH1 - Chain Support Handle clamp for "B" and "K"
Price Key Molds VU
OR
_ ngn N D (Vertical Cable Dead End to
MH1 - Mold Handle for "B" and "K" Price Key Molds Side of Cartical or Horizontal

AND Steel Pipe)
CSKIT - Chain Support Kit
Recommended Tools & Accessories:

CCBRSH1 - Card Cloth Brush VU (Pipe) Connection Type

® MCBRSH1 - Mold Cleaning Brush Cable Mold Weld Metal

a Size Part No. | UltraShot | NUWTUBE

S 06 CU-6**B US65 NUWTUBE65

w h [U-4**B US65 NUWTUBE65
Patented 2 Sol [U-25**B US65 NUWTUBE65
atente ] [U-2*%*B Us65 NUWTUBE65

10 [U-1[@**B US150 NUWTUBE150
2@ [U-2[@0**B US150 NUWTUBE150
3@ [U-3M**K Us200 NUWTUBE200
400 [U-40**K us200 NUWTUBE200
250 MCM | VU-25CM**K us200 NUWTUBE200

(=
=3
=
o
g
o
2
m
X
(=]
o
=
(]
=
3,
0
0
=]
3
3
(0]
2
(=]
=3
("]

**Add Pipe Size and Horizontal or

CsKIT Vertical Pipe to Mold Part No.
See chart below.
(Vertical Thru Cable to Side of
Vertical or Horizontal Steel Pipe)
VT (Pipe) Connection Type
Cable Mold Weld Metal
Size Part No. UltraShot | NUWTUBE CABLE TO VERTICAL STEEL PIPE
w3 T6**B US90 NUWTUBE90 Use Mold Part No.,-add V Wlt!’l Pipe Slze ( : ) Indlc.ator
) [T-4**B USs90 NUWTUBE9SO Cable Nominal Pipe Size | Pipe Size Indicator
2 Sol [T-2S**B Us115 NUWTUBE115 % thru 250 28" and Smaller Nominal Pipe Size®
2 [T-2%*B US115 | NUWTUBE115 u 30" and Larger None
1@ T-1[0**K Us200 NUWTUBE200 -
om [T-2[**K US200 NUWTUBE200 Example[T2 cable to 2-12" pipe O [T-2[2.5B
3@ [T-3[M**K US250 NUWTUBE250 CABLE TO HORIZONTAL STEEL PIPE
4@ [T-4[0**K Us250 NUWTUBE250 Use Mold Part No.; add "H" with Pipe Size (**) Indicator
250 MCM | VT-25CM**K Us250 NUWTUBE250 Example[IT R0 cable to 6" pipe OJ [T-2[0H6B
**Add Horizontal or Vertical Pipe ¢ See page 334 for pipe sizes.

Orientation and Pipe Size Indicator.
See chart to the right.
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A2y U TRAVELD Section 5.5
LE Cable to Lug or Busbar

Mold Information:
 Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
¢ For mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 324 for details.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush

- i (Butt End Splice of Horizontal
MCBRSH1 - Mold Cleaning Brush Cable to Lug or Busbar)

See pages 314 & 315 for Lugs.

7))

=

S

hed

Q

()]

c

c

=]

(&)

n.Q

§E

SE

LE Connection Type LE Connection Type continued » &

Cable Lug Mold Weld Metal Cable Lug Mold Weld Metal 5

Size Size Part No. UltraShot | NUWTUBE Size Size Part No. UltraShot | NUWTUBE g

3 1Bx1 LE-6181B US45 | NUWTUBE45 250 1@x1 LE-25CM141B Us90 NUWTUBE90 ©

w7 1Ex1 LE-4181B US45 | NUWTUBE45S voM | 1@x1-13 | LE-25CM141.25B | US90 NUWTUBE90 =
2Sol | 1@x1 LE-2S181B US45 | NUWTUBE45 131' é‘l 1'1[2 LEL'E2532T411:11':B 3228 Eﬂmﬂzzg

X .

2 18 x1 LE-2181B US45 | NUWTUBE45 Ijgf\’,l 1@x1-1@ | LE-3CM141.25B |  US90 NUWTUBEQ0
1@ 1Bx1 LE-1[0181B US45 | NUWTUBE45 1@x1-12 | LE-3CM141.5B Us90 NUWTUBE9O

l@x1 LE-1[0141B USe5 | NUWTUBEGS 350 | 1@x1 LE-35CM141B US115 | NUWTUBEL15
- 1@x1 LE-2[0181B US65 | NUWTUBEGS | | “°0 | 1@ x 1-1@ | LE-35CM141.25B | US115 | NUWTUBELLS
1@x 1 LE-2[0141B US65 | NUWTUBE6S 3x1 | LE-35CM381B | US150 | NUWTUBEL50

sm | 3@6x1 | LE3M3161B | US | NUWTUBE9O 1@x1-12 | LE-5CM141.5B | US200 | NUWTUBE200
1@x1 LE-3[0141B US90 | NUWTUBE90 s00 | 1@x2 LE-5CM142B US200 | NUWTUBE200
306x1 | LE-4[03161B US90 | NUWTUBESO | | mcm | _ 3B x1 LE-5CM381B US200 | NUWTUBE200
1@x1 LE-4[M141B Us9o NUWTUBE90 3@ x1-12 | LE-5CM381.5B us200 NUWTUBE200
40 | 1@x1-1@ | LE-4M141.25B | US90 | NUWTUBESO 3Bx2 | LE5CM382C | US300 | 2-NUWTUBE150
1@x1-10 | LEAMI4158 | USO0 | NUWTUBESO | |~ | 1[@x2 | LE-75CM142C | US300 | 2-NUWTUBEL50
vy | 3Bx1-12 | LE-75CM38L5C | US300 | 2-NUWTUBE150

3Bx2 LE-75CM382C US300 2-NUWTUBE150

3Bx2 LE-1MM382C US400 2-NUWTUBE200
7006 x 2 LE-1IMM7162C US400 2-NUWTUBE200
1@ x 2 LE-1MM122C Us500 2-NUWTUBE250

1000
MCM
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ’
Cable to Lug or Busbar LBJ

Mold Information:

* Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

» For mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 324 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

(Butt End Splice of Horizontal
Cable to Lug Bent J)

See page 315 for Lugs.

c

(=3

o

s

o

=3

m

e

aa .

38 LBJ Connection Type

au Cable | Lug Mold Weld Metal

0 . .

S Size Size Part No. UltraShot | NUWTUBE

a b | 18x1 | LBEb181B US32 | NUWTUBE32

f-} h | 1@x1 | LB4181B US32 | NUWTUBE32

= 2Sol | 1@x1 | LBERS181B US32 | NUWTUBE32
2 | 1@x1 | LBER181B US45 | NUWTUBE45

10 1@x1 | LBE1M181B us45 NUWTUBE45
1@x1 | LBR[M181B Us45 NUWTUBE45

20 306 x 1 | LBR[3161B uses NUWTUBE65
3m 1@x1 | LBEBMO181B Use65 NUWTUBE65

306 x 1 | LB=B3161B uses NUWTUBE65
4m 1@x1 | LBKO181B uses NUWTUBE65

306 x 1 | LBK3161B use5 NUWTUBE65
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HAA?A/!EH@ U TRAVELD Section 5.5
BD Cable to Busbar

Mold Information:

¢ Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number. i.e. 4S 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds

MH2 - Handle for "C" Price Key Molds BD
MLDSLR - Mold Sealer
Recommended Tools & Accessories: (Downward Vertical Cable to Top
CCBRSH1 - Card Cloth Brush of Horizontal Busbar with Face in
MCBRSH1 - Mold Cleaning Brush Vertical Plane)
- - - (7]
BD Connection Type BD Connection Type continued £
2
Busbar | Cable Mold Weld Metal Busbar | Cable Mold Weld Metal 9
Size Size Part No. UltraShot | NUWTUBE Size Size Part No. UltraShot | NUWTUBE g
1m BD-1811B US90 NUWTUBE90 o
18 x 1 20 BD-1812[0B Us90 NUWTUBEQ0 ég gg‘gggégg Sgﬁg mgmﬂggﬂg in 2
40 BD-1814(0B US115 NUWTUBEL15 4m BD-38241B US150 NUWTUBELS0 | [ £
. S5
10 BD-18211B Uso NUWTUBESO 250 MCM | BD-38225CMB | US150 | NUWTUBE150 | [E=
200 BD-1822(0B Us90 NUWTUBE90 3@x2 | 300MCM | BD-3823CMB | US200 NUWTUBE200 | [}
1@x2 40 BD-1824[0B US115 NUWTUBE115 350 MCM | BD-38235CMB |  US200 NUWTUBE200 o
250 MCM | BD-18225CMB US115 NUWTUBE115 500 MCM | BD-3825CMB US250 NUWTUBE250 -
300 MCM | BD-1823CMB US150 | NUWTUBE150 750 MCM | BD-38275CMC |  US400 | 2-NUWTUBE200 g
350 MCM | BD-18235CMB US150 NUWTUBE150 1000 MCM | BD-3821MMC | US500 | 2-NUWTUBE250 &
1m BD-1411[MB Us115 NUWTUBE115 i =
0 Buums | s | Namens AN -
4m BD-1414MB US150 NUWTUBE150 pre BD-3834B US150 NUWTUBELS0
1@x1 | 250 MCM | BD-14125CMB US150 NUWTUBE150

250 MCM | BD-38325CMB US150 NUWTUBE150
300 MCM | BD-3833CMB Us200 NUWTUBE200
350 MCM | BD-38335CMB US200 NUWTUBE200
500 MCM | BD-3835CMB USs250 NUWTUBE250

300 MCM BD-1413CMB Us200 NUWTUBE200 3Bx3
350 MCM | BD-14135CMB Us200 NUWTUBE200 & WIDER
500 MCM BD-1415CMB US250 NUWTUBE250

1m BD-141.51[0B US115 NUWTUBE115 750 MCM | BD-38375CMC | US400 | 2-NUWTUBE200
2m BD-141.52[0B Us115 NUWTUBE115 1000 MCM | BD-3831IMMC | US500 | 2-NUWTUBE250
4m BD-141.54[0B US150 NUWTUBE150
250 MCM | BD-141.525CMB | US150 | NUWTUBEL50 1m BD-1221[B |  US150 | NUWTUBEL50
1@x1-10 | 300 McM | BD-141.53CMB | US200 | NUWTUBE200 20 BD-1222[0B | US150 | NUWTUBE150
350 MCM | BD-141.535CMB |  US200 NUWTUBE200 40 BD-1224(08 Us200 NUWTUBE200
500 MCM | BD-141.55CMB | US250 | NUWTUBE250 1@x2 | 250MCM | BD-12225CMB | US200 | NUWTUBE200
750 MCM | BD-141.575CMC |  US400 | 2-NUWTUBE200 300 MCM | BD-1223CMB | US250 | NUWTUBE250
350 MCM | BD-12235CMB |  US250 NUWTUBE250
1@ BD-1421[0B US115 NUWTUBEL15 500 MCM | BD-1225CMC US300 | 2-NUWTUBE150
200 BD-1422[0B US115 NUWTUBE115 750 MCM | BD-12275CMC |  US500 | 2-NUWTUBE250
4m BD-1424[0B US150 NUWTUBE150
250 MCM | BD-14225CMB US150 NUWTUBE150 10 BD-123100B US150 NUWTUBE150
1@x2 300 MCM | BD-1423CMB US200 NUWTUBE200 20 BD-1232[0B US150 NUWTUBE150
350 MCM | BD-14235CMB USs200 NUWTUBE200 400 BD-1234[0B Us200 NUWTUBE200
500 MCM BD-1425CMB US250 NUWTUBE250 1@x3 | 250 MCM | BD-12325CMB Us200 NUWTUBE200
750 MCM | BD-14275CMC Us400 2-NUWTUBE200 & WIDER | 300 MCM | BD-1233CMB USs250 NUWTUBE250
1000 MCM |  BD-1421MMC US500 | 2-NUWTUBE250 3(5)8 mgm 83%11223335&4: Sgggg 2%%351520
10 BD-1431MB Usits | NUWTUBE115 750 MCM | BD-12375CMC | US500 | 2-NUWTUBE250
20 BD-1432[0B Us115 NUWTUBE115
4m BD-14340B US150 NUWTUBE150
i@x3 | 250MCM | BD-14325CMB US150 NUWTUBE150
@ WIDER | 300MCM | BD-1433CMB US200 NUWTUBE200

350 MCM | BD-14335CMB Us200 NUWTUBE200
500 MCM BD-1435CMB Us250 NUWTUBE250
750 MCM | BD-14375CMC Us400 2-NUWTUBE200
1000 MCM | BD-1431MMC USs500 2-NUWTUBE250
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Section 5.5

uL

Cable to Busbar

AVELD

PRAEGEL

BE / BH

®

Mold Information:

e Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.

i.e. 45 04 AWG solid conductor.

o Price Key is the Bold Letter in the Mold Part No.
o For BH mold Wear Plates, add suffix "WP" to the
end of the Mold Part No. See page 324 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:

CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

(Horizontal Cable Tap to Edge of

BH

(Horizontal Flat Busbar Tap to
Horizontal Run Cable)

BH Connection Type

c
=3
=
o
g
I3
3
m
X
o
(=4
=
o
o
3
0
o)
o
3
3
o
2
)
=3
(7]

(7]
]
%‘ Horizontal Flat Busbar) Cable | Bus/Lug Mold Weld Metal
> Size Size Part No. UltraShot | NUWTUBE
. 18 x1 BH-1[0181B US65 NUWTUBES5
BE Connection Type 101 1@ BH-1M141B US90 NUWTUBES0
Bus/Lug | Cable Mold Weld Metal op | 1Bx1 BH-2[0181B US90 NUWTUBE90
Size Size PartNo. | UitraShot| NUWTUBE 1@x1 BH-20141B US115 | NUWTUBEL15
- T oo ToREe 306x1 | BH-3M3161B USI15 | NUWTUBEL1S
1@x 1 BH-3[0141B USI50 | NUWTUBE150
2Sol | BE-141.525B US65 NUWTUBESS5 30 : |
1@x1-12 | BH-3M141.5B US200 | NUWTUBE200
e BE-141.528 US65 NUWTUBEGS 1@x2 BH-3[0142B US250 | NUWTUBE250
1m BE-141.510B |  US90 NUWTUBE90
\Axiim| 20 BE-141.520B |  US90 NUWTUBE90 306x1 | BH-4M3161B USI50 | NUWTUBE150
& WIDER 3m BE-141.530B |  US90 NUWTUBE90 ap | 1@x1 BH-4[0141B USI50 | NUWTUBE150
4m BE-141.54B |  US90 NUWTUBE90 1@x 1-12 | BH-4141.5B US200 | NUWTUBE200
250 MCM | BE-141.525CMB |  US115 | NUWTUBEL15 1@x2 BH-4[0142B US250 | NUWTUBE250
300 MCM | BE-141.53CMB | US115 | NUWTUBEL15 ax1 | Brzscviae | Usiso | NUWTUBELS
350 MCM | BE-141.535CMB | US150 | NUWTUBE150 || 250
500 MCM | BE-141.55CMB | US200 | NUWTUBE200 || mcm | 1B X 1-102) BH-25CML41.58 | US200 | NUWTUBE200
: 1@x2 | BH-25CM142B | US250 | NUWTUBE250
1 BE-381.51(0B us90 NUWTUBES0 1@x1 BH-3CM141B US200 | NUWTUBE200
2m BE-381.520B |  US90 NUWTUBES0 300
1@x1-102 | BH-3CM141.5B | US250 | NUWTUBE250
3m BE-38153MB | USI15 | NUWTUBELLS || McM | “73 7 e SeM e Uosoo | 2NUNTUE=15
4m BE-381.54MB | US115 | NUWTUBEL15
3Bx1-102 | 250 MCM | BE-381.525CMB | US150 | NUWTUBE150 1@x1 | BH-35CM141B | US200 | NUWTUBE200
& WIDER | 300 MCM | BE-381.53CMB | US150 | NUWTUBE150 || 350 | 1@x 1-1M@ | BH-35CM141.25B | US250 | NUWTUBE250
350 MCM | BE-381.535CMB | US200 | NUWTUBE200 || MCM | 1@x 1-13 | BH-35CM141.5B | US250 | NUWTUBE250
500 MCM | BE-381.55CMB | US250 | NUWTUBE250 1@x2 | BH-35CM142C | US300 | 2-NUWTUBEL50
o e o | oo | o | b
: o | 1@ 1102 | BH-SCMI4LSC | US300 | 2-NUWTUBELS0
10 BE-121.510B | US115 | NUWTUBELLS 1@x2 BH-5CM142C US400 | 2-NUWTUBE200
20 BE-121.52[08 |  USL15 | NUWTUBELLS 1@x 110 | BH-75CM141.5C | US400 | 2-NUWTUBE200
3m BE-121.53B | US150 | NUWTUBEL50 || 750
1@x2 | BH-75CM142C | US500 | 2-NUWTUBE250
4l BE-121.54[08 | USI50 | NUWTUBELSO |} MCM | 3.9 13| BH-75CM381.5C |  US500 | 2-NUWTUBE250
1% 1-102 | 250 MCM | BE-121.525CMB |  US200 | NUWTUBE200 :
& WIDER | 300 MCM | BE-121.53CMB | US200 | NUWTUBE200 || 1000
350 MCM | BE-121.535CMB | US250 | NUWTUBE250 || mcm | X 1-1(2 | BH-IMMI41.5C | USS500 | 2-NUWTUBE250
500 MCM | BE-121.55CMC | US300 | 2-NUWTUBE150
750 MCM | BE-121.575CMC |  US400 | 2-NUWTUBE200
1000 MCM | BE-121.5IMMC | US500 | 2-NUWTUBE250

300
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HAA?A/!EH@ U TRAVELD Section 5.5
BU Cable to Busbar

Mold Information:

¢ Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 45 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories: B U
MH1 - Handle for "K" Price Key Molds
MH2 - Handle for "D" Price Key MOI_ds (Upward Vertical Cable Tap to Edge
Recommended Tools & Accessories: of Horizontal Busbar with Face in
CCBRSHL1 - Card Cloth Brush Vertical Plane)

MCBRSH1 - Mold Cleaning Brush

(7]
c
o
BU Connection Type BU Connection Type continued B
o
Busbar | Cable Mold Weld Metal Busbar | Cable Mold Weld Metal 5
Size Size Part No. | yltraShot | NUWTUBE Size Size Part No. | yltrashot | NUWTUBE | i
10 BU-1811K US115 | NUWTUBE115 1m BU-381.51MK | US150 | NUWTUBE150 | S
1B x1 2m BU-18120K US115 | NUWTUBE115 2m BU-38L.520K | US150 | NUWTUBE150 | [Ezf
4m BU-1814K US115 | NUWTUBE115 4m BU-381.54[0K | US150 | NUWTUBE150 | [k
- - X
D BU18L51OK | USLLs | NUWTUBELLs || 3B 1-LE2 | 250 MCM | BU-381.525CMK | US150 | NUWTUBEL50 &
& WIDER | 300 MCM | BU-381.53CMK | US200 | NUWTUBE200
2m BU-181.520K | US115 | NUWTUBE115 -
350 MCM | BU-381.535CMK | US200 | NUWTUBE200 3
1Bx1-12 | 40 BU-181.54[0K | US115 | NUWTUBE115 o
500 MCM | BU-381.55CMK | US250 | NUWTUBE250 3
& WIDER | 250 MCM | BU-181.525CMK |  US115 | NUWTUBE115 750 MM | BU3sL cosemp | Usaoo | 2-nuwTtusiaoo | I
300 MCM | BU-181.53CMK | US150 | NUWTUBE150 : s
350 MCM | BU-181.535CMK |  US150 | NUWTUBE150 1m BU-12110K US200 | NUWTUBE200 >

10 BU-14110K | USI50 | NUWTUBELS0 20 BU-1212[0K | US200 | NUWTUBE200

4m BU-1214K US200 | NUWTUBE200

20 BU-1412[0K US150 | NUWTUBELS0 250 MCM | BU-12125CMK | US200 | NUWTUBE200

4m BU-1414K US150 | NUWTUBE150 12x1

300 MCM | BU-1213CMK US250 NUWTUBE250
350 MCM | BU-12135CMK US250 NUWTUBE250
500 MCM | BU-1215CMD US300 2-NUWTUBE150
750 MCM | BU-12175CMD US500 2-NUWTUBE250

10 BU-121.51[0K US200 NUWTUBE200
200 BU-121.52[0K US200 NUWTUBE200
400 BU-121.54[0K US200 NUWTUBE200
1@ x 1-1132 | 250 MCM | BU-121.525CMK US200 NUWTUBE200
& WIDER | 300 MCM | BU-121.53CMK US250 NUWTUBE250
350 MCM | BU-121.535CMK US250 NUWTUBE250
500 MCM | BU-121.55CMD US300 2-NUWTUBE150
750 MCM | BU-121.575CMD US500 2-NUWTUBE250

1@x1 250 MCM | BU-14125CMK US150 NUWTUBE150
300 MCM | BU-1413CMK Us200 NUWTUBE200
350 MCM | BU-14135CMK US200 NUWTUBE200
500 MCM | BU-1415CMK US300 2-NUWTUBE150

100 BU-141.51[0K US150 NUWTUBE150
20 BU-141.52[0K US150 NUWTUBE150
400 BU-141.54[0K US150 NUWTUBE150
1@ x 1-12 | 250 MCM | BU-141.525CMK US150 NUWTUBE150
& WIDER | 300 MCM | BU-141.53CMK US200 NUWTUBE200
350 MCM | BU-141.535CMK Us200 NUWTUBE200
500 MCM | BU-141.55CMK US300 2-NUWTUBE150
750 MCM | BU-141.575CMD US400 2-NUWTUBE200

1@ BU-3811M0K US150 NUWTUBE150
200 BU-3812[0K US150 NUWTUBE150
400 BU-3814[0K US150 NUWTUBE150

250 MCM | BU-38125CMK US150 NUWTUBE150
300 MCM | BU-3813CMK US200 NUWTUBE200
350 MCM | BU-38135CMK Us200 NUWTUBE200
500 MCM | BU-3815CMK US250 NUWTUBE250
750 MCM | BU-38175CMD US400 2-NUWTUBE200

3Bx1
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I
Busbar to Busbar BA / BB

®

Mold Information:
o Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush BB

(Horizontal Busbar Butt Splice,
Busbar Face in Vertical Plane)

Cc
-
- -
g BB Connection Type
o
8 Busbar Mold Weld Metal
%" ” Size Part No. | yitraShot | NUWTUBE
3.1 BA 1Bx1 BB-181B Us45 NUWTUBE45
85 1B x2 BB-182B Us90 NUWTUBE9O
3= (Busbar 90°, Tap Down, Run
o Horizonta|l Busbar Face in 36 x 1 BB-3161B uses NUWTUBEG65
o Vertical Plane) 306x2 | BB-3162B USs115 NUWTUBE115
-
3 1@x1 BB-141B Us90 NUWTUBE9O
Q 1@x 1-1@ | BB-141.25B | US115 NUWTUBE115
S BA Connection Type 1@x 1-12 | BB-141.5B US150 NUWTUBE150
3 1@x2 BB-142B US200 NUWTUBE200
Busbar Mold Weld Metal 1@x3 BB-143C US400 | 2-NUWTUBE200
Size Part No. | yitrashot | NUWTUBE 1@x4 BB-144C US500 | 2-NUWTUBE250
1@x1 BA-181B us45 NUWTUBE45 3Bx1 BB-381B US150 NUWTUBE150
1@ x2 BA-182B USs90 NUWTUBESO 3@ x 1-12 | BB-381.5B US250 NUWTUBE250
3@x2 BB-382C US300 | 2-NUWTUBE150
306x1 | BA-3161B uses NUWTUBEG5 3@x3 BB-383C US500 | 2-NUWTUBE250
306x2 | BA-3162B US115 NUWTUBE115
12x1 BB-121B US200 NUWTUBE200
1dx1 BA-141B us90 NUWTUBESO 12 x2 BB-122C US400 | 2-NUWTUBE200
1@x1-13@ | BA-141.25B | US115 NUWTUBE115

1@ x 1-1[2 | BA-141.5B US150 NUWTUBE150
1[@x2 BA-142B US200 NUWTUBE200
1@x3 BA-143C US400 2-NUWTUBE200
1@ x4 BA-144C Us500 2-NUWTUBE250

3Bx1 BA-381B US150 NUWTUBE150
3@ x 1-112 | BA-381.5B US250 NUWTUBE250

3@x2 BA-382C US300 2-NUWTUBE150

3Bx3 BA-383C US500 2-NUWTUBE250

1@2x1 BA-121B US200 NUWTUBE200
1@ x 2 BA-122C US400 2-NUWTUBE200
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FHAREGER ULTRIWVELD Section 5.5
BT Busbar to Busbar

Mold Information:
¢ Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

RUN BT

(Busbar Tee, Tap Down, Thru
Horizontal Run, Busbar Face
TAP in Vertical Plane)

2
.0
el
Q
@
c
c
15
(s}
n.2
BT Connection Type §E
el
Busbar Size Mold Weld Metal g :g
Bar Run Bar Tap Part No. UltraShot | NUWTUBE @ ]
1@x1 1@x1 BT-181181B USs9o0 NUWTUBES0 é
108 x 2 & WIDER 1@x2 BT-182182B Us200 NUWTUBE200 g
306 x 1 306 x 1 BT-31613161B US115 NUWTUBE115 E
306 x 2 & WIDER | 306 x 2 BT-31623162B Us200 NUWTUBE200 =2
1@x1 1@x1 BT-141141B US150 NUWTUBE150

14 x1-14 1[4 x 1-1[4 | BT-141.25141.25B us200 NUWTUBE200
1@ x 1-112 1@ x 1-12 | BT-141.5141.5B US250 NUWTUBE250

1[4 x 2 & WIDER 1[@x2 BT-142142C Us400 2-NUWTUBE200
3Bx1 3Bx1 BT-381381B US250 NUWTUBE250
3Bx1-112 3@ x1-12 | BT-381.5381.5C Us400 2-NUWTUBE200
3@ x 2 & WIDER 3Bx2 BT-382382C US500 2-NUWTUBE250
1@2x1 12x1 BT-121121C US300 2-NUWTUBE150
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I °

Cable to Rebar

~

f APPLICATION NOTES:

Ultraweld Connections Used
for Grounding Reinforcing Bars

The Ultraweld process is ideal for providing permanent connections of grounding conductors
and lightning protection conductors to rebar. Exothermically welding to the rebar ensures that
the concrete encased connection will last the duration of the structure. To ensure that the
connection is made properly, the mill scale must be removed from the rebar in the area of the
connection. In addition to the normal materials used to make an Ultraweld connection, packing
material is also required. The packing material serves as a sealant barrier between the mold
and the rebar and thus prevents weld metal leakage. A piece of packing material is good for
one connection.

G uonPas

Ultraweld Connections to Structural
Reinforcing Bar

The Ultraweld process is only to be used for attaching conductors to rebar and not as a means
to provide a structural welded [dint of the rebar itself. The welding of ground conductors to
rebar using the Ultraweld process will not be harmful if the stresses in the rebar are below its
yield point. Design stresses for rebar are normally below 601 of the nominal yield strength
thus Ultraweld exothermic welding process should not be detrimental under design stresses.
In practice it is best to make grounding attachments to rebar in areas away from the point of
maximum stress. It is best to make connections near the free end of the rebar.
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HARGER ULTRAWELD Section 5.5
RB Cable to Rebar

Mold Information:

 Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number. RB
i.e. 4S5 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For information on sizes not listed, please
contact the factory.

Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
WRPSLLI- Wrap Sleeve

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush

(Tee of Horizontal Thru Rebar
& Horizontal Tap Cable)

Gmportant: See Packing Material Notes)

RB Connection Type
Rebar | Cable | Mold | Packing Weld Metal . .
Size | Size | Part No. | Mat'l No. | yjtrashot | NUWTUBE PaCklng Material Notes
(b | RB-36B | WRPSLL] | US45 NUWTUBE45 . )
O | RB-34B | WRPSLO | US45 NUWTUBE45 Packing Material or Wrap Sleeve(s)
[P Sol | RB-32SB | WRPSLO Us65 NUWTUBE65 are necessary when making Ultraweld
3 [[% RB-32H|]3 WRPSLS Us65 NUWTUBE65 connections to Rebar. The two types of
1 RB-310B | WRPSL Us90 NUWTUBE90 ;
200 | RB-32MB | WRPSLOJ |  US90 NUWTUBES0 material used are CERPM or WRPSLV‘.
30 |RB-33MB| WRPSLO | US115 | NUWTUBE115 CERPM Packing Material is a ceramic
4M | RB-340B | WRPSLO | US115 | NUWTUBE115 fiber material and can be used for one
05 RB-46B | WRPSLCI US45 NUWTUBE45 connection only. CERPM is packaged in
) RB-44B | WRPSLL] us4s NUWTUBE45 quantities of 25 per box.
[P Sol | RB-42SB | WRPSL Uses NUWTUBE65 WRPSLCICopper Wrap Sleeve is
2 | RB-42B | WRPSLO | US65 NUWTUBE65 ;
* | 1m |RB-41mB| WRPSLO | US90 | NUWTUBESO wrapped around the rebar for certain
>m | RB-42mB | WRPSLO) | US90 NUWTUBE9O connection styles. WRPSLLlis packaged in
3 | RB-43MB | WRPSLO | US115 | NUWTUBE115 quantities of 50 per box.
40 | RB-4400B | WRPSLL] | US115 | NUWTUBE115 Be sure to specify Packing Material No.
b | RB-56B | WRPSLO | US90 NUWTUBESO when ordering Mold and Weld Metal. See
[H | RB-54B | WRPSLO |  US90 NUWTUBE9O pages 325 & 326 for Packing Material.
(2 Sol | RB-52SB | WRPSLL] |  US90 NUWTUBESO
g 2 | RB-52B | WRPSLO | US90 NUWTUBE90
1M | RB-51MB | WRPSLO | US115 | NUWTUBE115
20 | RB-520B | WRPSLO] | US115 | NUWTUBE115
30 | RB-53MB | WRPSLO | US150 | NUWTUBE150
40 | RB-54[0B | WRPSLO | US150 | NUWTUBE150
b | RB-66B | WRPSLO | US90 NUWTUBE90
h | RB-64B | WRPSLO] | US90 NUWTUBESO
(2 Sol | RB-62SB | WRPSL] |  US90 NUWTUBESO
6 2 | RB-62B | WRPSLO | US90 NUWTUBE9O

1@ | RB-61[MB | WRPSLO US115 NUWTUBE115
2@ | RB-62[0B | WRPSLO US115 NUWTUBE115
30 | RB-63MB | WRPSLO US150 NUWTUBE150
4[0 | RB-64[0B | WRPSLO US150 NUWTUBE150
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Section 5.5 ”L l:‘@‘,’EL D HAA?A/I ’
Cable to Rebar RE

Mold Information:
RE

» Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S (04 AWG solid conductor.
* Price Key is the Bold Letter in the Mold Part No. (Tee of Vertical Thru
Required Tools & Accessories: RebaT;& g'aogl'égnta'
WRPSLV or CERPM - Rebar Packing Material P
CSH1 - Chain Support Handle clamp for "B" & "K" Price Key Molds
OR
MH1 - Handle for "B" and "K" Price Key Molds

Y

=

CILCSKIT - Chain Support Kit for [V & Larger rebar ,>
=

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush
MCBRSH1 - Mold Cleaning Brush @ Listed 467

RE 7 & Larger

=
5
s
o
=
g
~~ - - -
‘-3‘3 ) RE Connection Type RE Connection Type continued
a Ml | Rebar | Cable | Mold | Packing Weld Metal Rebar | Cable | Mold Packing Weld Metal
g Size Size | Part No. | Mat'l No. | yitrashot | NUWTUBE Size Size Part No. | Mat'l No. | yitraShot | NUWTUBE
=
a [3) RE-36B WRPSLO us45 NUWTUBE45 b RE-66B WRPSLO us45 NUWTUBE45
° =3 RE-34B WRPSLO Use5 NUWTUBE65 = RE-64B WRPSLO uUse5 NUWTUBE65
= [P Sol | RE-32SB | WRPSL] Use5 NUWTUBE65 [P Sol | RE-62SB WRPSLO uUse65 NUWTUBE65
3 % RE-32B WRPSLO uses NUWTUBEG65 6 % RE-62B WRPSLO uses NUWTUBEG5
1@ RE-31[@B | WRPSLO] US115 NUWTUBE115 1@ RE-61[0B WRPSLO US115 NUWTUBE115
200 RE-32[@0B | WRPSLOI US115 NUWTUBE115 200 RE-62[0B WRPSLO US115 NUWTUBE115
30 RE-33[B | WRPSLO US150 NUWTUBE150 30 RE-63[0B WRPSLO US150 NUWTUBE150
4@ RE-34[@B | WRPSLO US150 NUWTUBE150 4@ RE-64[0B WRPSLO US150 NUWTUBE150
[3) RE-46B WRPSLO us45 NUWTUBE45 b RE-7L6K CERPM3 us45 NUWTUBE45
s RE-44B WRPSLO Use5 NUWTUBE65 s RE-7L4K CERPM3 uUse5 NUWTUBE65
[P Sol | RE-42SB | WRPSL] Use5 NUWTUBE65 [P Sol | RE-7L2SK | CERPM3 uUse5 NUWTUBE65
4 % RE-42B WRPSLO uses NUWTUBEG5 700 % RE-7L2K CERPM3 uses NUWTUBEG5
1@ RE-41[@B | WRPSLO] US115 NUWTUBE115 Larger 1@ RE-7L1[0K | CERPM3 US115 NUWTUBE115
200 RE-42[0B | WRPSLO US115 NUWTUBE115 200 RE-7L2[0K | CERPM3 Us115 NUWTUBE115
30 RE-43[B | WRPSLO US150 NUWTUBE150 30 RE-7L3[0K | CERPM3 US150 NUWTUBE150
4@ RE-44[@B | WRPSLO US150 NUWTUBE150 4@ RE-7L4[0K | CERPM3 US150 NUWTUBE150
b | RE-56B | WRPSLO] | US45 NUWTUBE45 | **Requires Chain Support Kit (#CSKIT) for welds
™ RE-54B WRPSLO Use5 NUWTUBE65 made to [V and Larger rebar.
[P Sol | RE-52SB | WRPSLO uUse5 NUWTUBE65
5 % RE-52B WRPSLO uses NUWTUBEG65
1@ RE-51[@B | WRPSLC] US115 NUWTUBE115
200 RE-52[0B | WRPSLO] US115 NUWTUBE115
30 RE-53[B | WRPSLOI US150 NUWTUBE150
4@ RE-54[@B | WRPSLO US150 NUWTUBE150

(Important: See Packing Material Notes On Page 305.)

306 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



HARGER ULTRAWELD

RO

Mold Information:

¢ Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 45 [14 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold Part
No. See page 324 for details.

Required Tools & Accessories:
MH1 - Handle for "B" and "Q" Price Key Molds
WRPSLOor CERPM - Rebar Packing Material
UMHDKIT - Hold Down Kit

Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush

Section 5.5

Cable to Rebar

(Cross of Horizontal Cable
Lapped Over Horizontal Rebar)

@ Listed 467

MCBRSH1 - Mold Cleaning Brush g
- el
RO Connection Type 9
c
Rebar | Cable | Mold Packing Weld Metal S
Size | Size | Part No. | Mat'l No. | yitraShot | NUWTUBE 0 g
c
3 RO}36B | WRPSLO |  US65 NUWTUBE65 25
O | RO34B | WRPSLO |  US65 NUWTUBE65 9%
[2Sol | RE32SB | WRPSLO | US90 | NUWTUBE9O » 2
3 [} RO}32B | WRPSLO | US90 | NUWTUBE9O
1M | RO310Q | WRPSLO | US115 | NUWTUBE115 2
20 | RO32MQ | WRPSLO | US115 | NUWTUBE115 3
30 | RO33MQ | WRPSLO | US150 | NUWTUBE150 g
4M | RO34MQ | WRPSLO | US150 | NUWTUBE150 5
3 RC}46B | WRPSLO |  US65 NUWTUBE65
O | RO44B | WRPSLO |  US65 NUWTUBE65
[RSol | R}42SB | WRPSLO | US90 | NUWTUBE9O
4 =2 RC}42B | WRPSLO | US90 | NUWTUBE9O UMHDKIT
1M | ROM10Q | WRPSLO | US115 | NUWTUBE115
20 | ROM2MQ | WRPSLO | US115 | NUWTUBE115
30 | RO43MQ | WRPSLO | US150 | NUWTUBE150
4M | ROM440Q | WRPSLO | US150 | NUWTUBE150
b RO}56B | WRPSLO |  US65 NUWTUBE65
4 | RO54B | WRPSLO |  US65 NUWTUBE65
[2Sol | RO}52SB | WRPSLO | US90 | NUWTUBE9O
c &2 RO}52B | WRPSLOI | US90 | NUWTUBESO
1M | RO51MQ | WRPSLO | US115 | NUWTUBE115
20 | ROS2MQ | WRPSLO | US115 | NUWTUBE115
30 | RO53MQ | WRPSLO | US150 | NUWTUBE150
4M | RO54MQ | WRPSLO | US150 | NUWTUBE150
b | RO6L6B | CERPM1 Us65 NUWTUBE65
4 | RO6L4B | CERPM1 Us65 NUWTUBE65
[ Sol | RO6L2SB | CERPM1 US90 | NUWTUBESO
600& | [ | RO6L2B | CERPM1 US90 | NUWTUBESO
Larger | 1@ |RO6LIMB| CERPM2 | US115 | NUWTUBE115 Patented
20 |RO6L2MB| CERPM2 | US115 | NUWTUBE115
30 |RO6L3MB | CERPM2 | US150 | NUWTUBE150 _
4M |RO6L4MB | CERPM2 | US150 | NUWTUBE150 UMHDKIT with Mold & Handle

** Requires Hold Down Kit (#UMHDKIT) for welds
made to [b and Larger rebar.

(Important: See Packing Material Notes On Page 305.)

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437

307



c
=3
=
o
g
I3
3
m
X
o
(=4
=
o
o
3
0
o)
o
3
3
o
2
)
=3
(7]

G uonPas

Section 5.5 ”L l:‘@‘,’EL D HAA?A/I
Cable to Rebar RP

Mold Information:
¢ Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S (04 AWG solid conductor.
¢ Molds with Price Key "A" SOLD WITH FRAME.
o If Frame not required, add suffix "-X" after the Mold Part No.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
WRPSLV or CERPM - Rebar Packing Material
Recommended Tools & Accessories:
CCBRSH1 - Card Cloth Brush @ Listed 467
MCBRSH1 - Mold Cleaning Brush
UMHDKIT - Hold Down Kit
UMMHDA - Hold Down Kit when Price Key is "A"

RP

(Parallel Cable Tap of
Horizontal Cable to Thru
Horizontal Rebar)

RP Connection Type

Rebar | Cable Mold Packing Weld Metal
Size Size Part No. | Mat'l No. | yitraShot | NUWTUBE

b RP-36B WRPSLO Us25 NUWTUBE25
= RP-34B WRPSLO Us32 NUWTUBE32
[P Sol | RP-32SB WRPSLO Us45 NUWTUBE45
m2 RP-32B WRPSLO Us45 NUWTUBE45
100 RP-31[0B | WRPSLO Us9o NUWTUBES0
2@ RP-32[0B | WRPSLO Us9o0 NUWTUBES0
3@ RP-33[B | WRPSLO US115 NUWTUBE115
400 RP-34[0B | WRPSLO US115 NUWTUBE115

b RP-4L6A CERPM1 Us25 NUWTUBE25

4 & ™ RP-4L4A CERPM1 Us32 NUWTUBE32
Larger | [ Sol | RP-4L2SA | CERPM1 uUs45 NUWTUBE45
2 RP-4L2A CERPM1 uUs45 NUWTUBE45

10 RP-41[0B | WRPSLO Us9o NUWTUBES0
20 RP-42[0B | WRPSLO Us9o NUWTUBES0
3@ RP-43[B | WRPSLO US115 NUWTUBE115
400 RP-44[0B | WRPSLO US115 NUWTUBE115

100 RP-510B | WRPSLO Us9o0 NUWTUBES0
20 RP-52[0B | WRPSLO Usoo NUWTUBES0
3@ RP-53[MB | WRPSLO USs115 NUWTUBE115
400 RP-54[0B | WRPSLO US115 NUWTUBE115

1M | RP-6L1[B | CERPM2 usoo NUWTUBES0
610 2[@ | RP-6L2[MB | CERPM2 Us9o NUWTUBES0
Larger | 3 | RP-6L3M@B | CERPM2 USs115 NUWTUBE115
4[0 | RP-6L4[0B | CERPM2 US115 NUWTUBE115

** Requires Hold Down Kit (#UMHDKIT) for welds
made to [b and Larger Rebar.

UMHDKIT

Patented

UMHDKIT with Mold & Handle

(Important: See Packing Material Notes On Page 305.)
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V. 7/

HARGER ULTRAWELD

RS

Mold Information:

¢ Molds listed are for stranded cable. For solid conductor, add suffix

"S" after conductor number. i.e. 4S (04 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold Part

No. See page 324 for details.
Required Tools & Accessories:

MH1 - Handle for "B" and "P" Price Key Molds

WRPSLOor CERPM - Rebar Packing Material

**CSKITHSVM - Chain Support Kit for #7 and Larger rebar
Recommended Tools & Accessories:

CCBRSH1 - Card Cloth Brush

MCBRSH1 - Mold Cleaning Brush

Section 5.5

Cable to Rebar

RS

(Horizontal Thru Cable to Side
of Vertical Rebar)

RS Connection Type RS Connection Type continued
Rebar | Cable | Mold | Packing Weld Metal Rebar | Cable | Mold Packing Weld Metal
Size Size | Part No. | Mat'l No. | yitraShot | NUWTUBE Size Size Part No. | Mat'l No. | yjtraShot | NUWTUBE
b RS-36P WRPSLO Us90 NUWTUBESO b RS-66P WRPSLO Usaoo NUWTUBESO
[ RS-34P WRPSLO Us90 NUWTUBESO 2 RS-64P WRPSLO Usoo NUWTUBESO
[R2 Sol | RS-32SP | WRPSLO Us90 NUWTUBESO [2 Sol | RS-62SP WRPSLO us9o NUWTUBE90
3 2 RS-32P WRPSLO Us9o0 NUWTUBES0 6 2 RS-62P WRPSLO us9o NUWTUBE90
1@ RS-31[@P | WRPSLO Us115 NUWTUBE115 1@ RS-61[@P | WRPSLO US115 NUWTUBE115
200 RS-32[0P | WRPSLO Us115 NUWTUBE115 20 RS-62[@P | WRPSLO US115 NUWTUBE115
3@ RS-33@P | WRPSLO USs150 NUWTUBE150 3@ RS-63[MP | WRPSLO US150 NUWTUBE150
4@ RS-34[@P | WRPSLO US150 NUWTUBE150 4@ RS-64[@P | WRPSLO US150 NUWTUBE150
b RS-46P WRPSLO Us90 NUWTUBESO b RS-7L6B CERPM3 Usaoo NUWTUBESO
" RS-44P WRPSLO Us90 NUWTUBESO = RS-7L4B CERPM3 Usoo NUWTUBESO
[R2 Sol | RS-42SP | WRPSLO Us90 NUWTUBESO [R2 Sol | RS-7L2SB | CERPM3 us9o NUWTUBE90
4 2 RS-42P WRPSLO Us9o0o NUWTUBES0 700& 2 RS-7L2B CERPM3 uUs90o NUWTUBE90
1@ RS-41[@P | WRPSLO Us115 NUWTUBE115 Larger 1@ RS-7L1[@B | CERPM3 US115 NUWTUBE115
20 RS-42[@0P | WRPSLO Us115 NUWTUBE115 20 RS-7L2[@B | CERPM3 US115 NUWTUBE115
3@ RS-43[@P | WRPSLO USs150 NUWTUBE150 3@ RS-7L3[0B | CERPM3 US150 NUWTUBE150
4@ RS-44[@P | WRPSLO US150 NUWTUBE150 4@ RS-7L4[@B | CERPM3 US150 NUWTUBE150
N9 RS-56P | WRPSLO Us9o NUWTUBE90 | ** Requires Chain Support Kit (#CSKITHSVM)
) RS-54P | WRPSLO Us90 NUWTUBE90 for welds made to [V and Larger rebar.
[R2 Sol | RS-52SP | WRPSLO Us90 NUWTUBESO
5 [ RS-52P WRPSLO Us9o0o NUWTUBES0
1@ RS-51[@P | WRPSLO US115 NUWTUBE115
20 RS-52[@0P | WRPSLO Us115 NUWTUBE115
3@ RS-53@P | WRPSLO Us150 NUWTUBE150
4@ RS-54[@P | WRPSLO USs150 NUWTUBE150

Patented

CSKITHSVM

CSKITHSVM with Mold & Handle

(Important: See Packing Material Notes On Page 305.)
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Section 5.5

ULTRAWVELD HAFGER

Cable to Rail RMVH

Web Grounding Connections

e Welded grounding connections to the web of 85 Ib. to 140 Ib. standard rails.

o If the ampacity requirement cannot be met with a single conductor listed, then two or more smaller conductors
can be used.

¢ Molds listed are for concentric conductors.

¢ Mold frame includes adjusting screws to position the mold at the neutral axis of the rail.

RMVH

Mold Information: (Rail Mold Vertical Web Horizontal Cable)

¢ Molds listed are for concentric stranded cable.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "K" Price Key Molds
RMFRMW105C - Rail Clamp
Flint Igniter (FLTIG) included with MH1
Recommended Tools & Accessories:
CCBRSH2 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
RASP - Rasp for cleaning rail

G uonPas
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RMVH Connection Type
| MoldPartNo. | Weld Metal

Size

o Ultraweld exothermic materials meet requirements
of AREMA 8.1.34.

310

4 Concentric RMVH4-WEB-K | NUWTUBESOR
2 Concentric RMVH2-WEB-K | NUWTUBE9OR
1 Concentric RMVH1-WEB-K | NUWTUBE9OR MH1
1[0 Concentric | RMVH1/0-WEB-K | NUWTUBE115R ‘Q
200 Concentric | RMVH2/0-WEB-K | NUWTUBE115R RMFRMW105C )
4[0 Concentric | RMVH4/0-WEB-K | NUWTUBE150R - ‘;‘§
==Y

The adlusting screws on mold frame
position conductor at neutral axis of rail
where stresses are minimal.
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Section 5.5

HAEGER ULTRAWVELD
RMVL / RMVR Cable to Rail

Web Grounding Connections

RMVR

(Rail Mold Vertical Web Right Hand Mold)

Mold Information:
¢ Molds listed are for concentric stranded cable.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "K" Price Key Molds
RMFRMW105C - Rail Clamp
Flint Igniter (FLTIG) included with MH1
Recommended Tools & Accessories:
CCBRSH2 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
RASP - Rasp for cleaning rail

RMVL

(]

c

S

hed

Q

()]

c

c

=]

(&)

(Rail Mold Vertical Web Left Hand Mold) pi g

25

(S =

. 3%

RMVR Connection Type o

Size | Mold Part No. | Weld Metal 3

4 Concentric | RMVR4-WEB-K | NUWTUBEG5R ,3

2 Concentric | RMVR2-WEB-K | NUWTUBE65R =
1 Concentric | RMVR1-WEB-K | NUWTUBE65R
10 Concentric | RMVR1/0-WEB-K | NUWTUBE9OR
200 Concentric | RMVR2/0-WEB-K | NUWTUBESOR
4 Concentric | RMVR4/0-WEB-K | NUWTUBE115R

RMVL Connection Type

Size ‘ Mold Part No. ‘ Weld Metal
4 Concentric RMVL4-WEB-K NUWTUBE65R
2 Concentric RMVL2-WEB-K NUWTUBE65R
1 Concentric RMVL1-WEB-K NUWTUBE65R
1[0 Concentric | RMVL1/0-WEB-K | NUWTUBE9OR
2[@ Concentric | RMVL2/0-WEB-K | NUWTUBE90R
4[0 Concentric | RMVL4/0-WEB-K | NUWTUBE115R

¢ Ultraweld exothermic materials meet requirements
of AREMA 8.1.34.
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of AREMA 8.1.34.

The adlusting screws on mold frame
position conductor at neutral axis of rail
where stresses are minimal.

o Ultraweld exothermic materials meet requirements




Section 5.6 ”L IIFA%JIIELD HAA?A/I ’
Uni-Shots - NUWTube Gl1l1/G21/ G31/ G41

@ Listed 467

G11 G21 G31 G31*
Type Mold Part No. Ground Rod Size Cable Size
Solid Stranded
= Gll i, G11588NU ...cvvvervireeiireeenns SE" e T I S B
=3 (O G11584NU...ccevviiirreiieennnnns 5" i, [0 PR I S 4, b
S (3 G11582NU v C]F: L I 2, B
% (5 G11581MNU ..covvevveveveeeeeen, 11 S 200, 1Mo, 1@,
m (C 5 IR G11582MNU ..vvvveeereeeeneie YIS TR I PPN 2@
ge (73 RN G21588NU ..o 5 L CB, DB ovevveeeeereeneesis B
22 (CP A . G21584NU....ccvniiiveneeeeennnns 5" e, B, A e ()
38 (7 N G21582NU ..vvvveecerreene, 15 LI R [p, CB
2'”" (P2 R G21581MNU .ovvvveeeieeeeeenee 5" e, 200, 1M 1@,
) . (€} IR G31588NU ....eeverrieeeriieenns YIS R (B, (B oceeeerreeeeieeeenns B
2 u G31ererreeeeererrrennn, G31584NU .o, 11: A S o4, 06
%. G31l.iieiiieee e, G31582NU ...cvvveriieeiiieenne YIS TR I I 2, B
H (€0 R G31581MNULL...cvveeeeeeeeennee 11 200, 1M 1@,
u (L R G41588NU.....cvvvviveeeerinnnn YIS R (B, (B ooreervveeeesnieeeens B
(L5 R G41584NU ......vvvvviieeeiis 5" i, [0 P I S 4, [b
GALl.oooiiieiiiieees G41582NU....cevveviieeeeeinennn YIS TR I I R 2, B
NUWTube
(Traditional)
Type Mold Part No. Ground Rod Size Cable Size
Solid Stranded
() AT G11348NU...ceeviiinieieeenins 3@" ., [T I SN [B
Gll.viiiiiiiiiieenns G11344NU....ovveiiiee e, 3@" e (B, (R e 4, b
[ R G11342NU..covvviiiniieeeis 3@" ., [ I [, B
(G TR G11341M@NU .oocvereeveee e 3@" . 2@, 1M, 1@,
[ R G11342[ANU ..covvveeeeeneeeeee, 3@" I P 20
(CA R G21348NU...cevviveeiieeennns 3@" ., (B, (B oiieeeeeeeeennnnnne B
(e X G21344NU ..o ]z L 0B, T o, %, Ob
(CA R G21342NU...ceevieeeiieeens 3@" ., [, C2 e 2, B
(CPA R G21341M@ANU ..covvveeevvreeeen, 38" ., 210 P 10 10,
(1 G31348NU...ccvvvivvriiieeenns 3@" ., (B, (B ieeeeeeeeeeennnnns B
G31l.iviiieiiieeenee G31344NU....covevviiieeeiienn, 3@" e (B, (A e 4, [®
[cicH G31342NU ..vcvreererereiiies c]: L [ [p, B
(€13 TR G31341MNUL..ccovvveee e, 3@" . P10 N0 DR 1@,
[T 5 G41348NU......ovveviiiieennns 3@" ., (B, [Boiiieeerieieerniens B
[ 5 G41344NU .....coevvveiiieeeeeees 3@" ., (B, A s 4, b
[T 5 G41342NU.....ovvvvviieeenns 3@" ., [ I 2, B
NOTES:

¢ Disposable single use ceramic mold provides convenience and ease of use.

e Add "F" at the end of the part number to designate use on a full size ground rod.
e Packaged 12 per box.

¢ Requires only a Flint Igniter (FLTIG) to make a connection. See page 325.

¢ No frames or handle clamps are required.
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HARGER ULTRAWELD

G11 / G21 / G31 / G41

G11 G21 G31

Section 5.6

Uni-Shots - UltraShot

%

G31*
Type Mold Part No. Ground Rod Size Cable Size
Solid Stranded

[ G11588US.........ce oeeee. oY I (B, [(B.ierier s B
(3 5 G11584US........cce et 11 | B, H#.......... #, b
(3 G11582US.......eev vneee. Y5 | IR L, (R e 2, (B
(3 I G11581MAUS......... ...... YIS | I 200, 1@............. 1@,
(3 G11582[@US ......... ...... oY S| I A 10 200
(3 5 T G11584[US......... ...... S5@O...ccieiin e, L0 4@
(7 G21588US......uvvnr vunnne S5BO...ccceevee (B, [Burrerreeres vevees B
[CA G21584US.......cccv e, Y | I B, H#A............. 4, [b
(7 R G21582US.....uvvnnr unnne S5BO....ccceeeenne [ 2, (B
[CPA I G21581MMUS......... ...... Y| I 200, 1@............. 1@,
G21l.iiiiieennns G21582[0US.......... ...... S5Ot e, 2., 20
[CPA T G21584[MUS......... ...... Y1 | I LA 4[@
G3l.iiennns G31588US.......ceev v, S5O0t [B, (B.iiereer cees B
G3l.iiiennnns G31584US......cceev vunees YIS | I [B, #A............ 4, b
G31l.iiiinns G31582US.....cevev e, S5O0 0, (2. e [, B
G3l..iieenns G31581M@uUs....... ...... S5O 20, 1@ ............. 1@,
G4l..oivennn, G41588US.......cccev v, YIS | I [B, (Buiireees ceees B
G4l G41584US......ovn. e 15| B, A e, %, Ob
GH oo, G41582US......overre oo 11 [ AR O, LR e e, 2, [B UltraShot

GA1PS ..o, GA1PS8US......vverrverrrens e B, [Bovveeerees o, B (Electronic)
Type Mold Part No. Ground Rod Size Cable Size

Solid Stranded

Gll.iiiiin, G11348US....ccceen cunnee ] | [B, [B.rrreees evnne B
(G35 T G11344US......ccccv ... 3@, [B, H#............. 4, b
Gll.iiiiinn, G11342US...ccoveeen e 3@, [ 2, (B
(G2 T G1134100US......... ...... ] I | I S 1@, 1@,
Gll.......oee... G11342[MUS......... ...... ] | P P10 [ 20
[ G1134400US......... ...... 3@ s L1 0 4@
(CA I G21348US.....cceeeannee. @0 B, [(Bueereer s B
(€72 G21344US........uvv veneee 3@ B, A e ™, b
G21l.iiiiiieanns G21342US.....ceeee anneee 3[@0......eeeee O, (R e, [, B
(2 G21341MMUS.......... ...... 3@0O............... 2@, 1@............. 1,
G21l.iiiiieanns G21342[AUS.......... ...... 3@ s P10 D 2@
(2 G21344M0US.......... ...... ] | I P 110 P 4@
(1) R G31348US......uvvnr vennee ] | (B, [Bueerrreres veees B
[ G31344US....ceees v ] | I [ 4, b
(1) G31342US.....uvvvnr venne 3@0.....ccevnneee M, [(Reeeeee e, 2, B
G3l.iinnnn, G31341M@Us....... ...... O] I | I S 200, 1@ ............. 1@, 1
[T G41348US.......cee e G | I S (B, (Buerreies veees B
[ G41344US......ccceuv e ] | B, H.eeeee . 1, b
GHlovrerrne, G41342US...ocvcvees v ] | IS R [p, CB

(NOTES: See Notes on Page 312. USCCNTRLLLER required to make UltraShot Uni-Shot connection. See page 322)
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Section 5.7

ULTRAWVELD PRAEGER
Tinned Copper Lugs Straight & Offset

LT
a

®

LT
a

c
g ‘ B ‘
g O I
%0
20 SiL L
o=
=0 -
35 . Straight Offset No. of | Screw 0.C.
g = Lug Size Part No. Part No. Holes | Size | Dimension T w A B
§ S[1-181 [T1-181 1 3@ 18 1 12 | 738
) 1Ex1 S[1-1812B [11-1812B 2 308 .75 18 1 538 3
%. S[1-1812C [11-1812C 2 12 1 18 1 5038 3
2 S[1-1812D | [11-1812D 2 12 1.75 18 1 5038 3
S[1-3161 [11-3161 1 38 306 1 916 | 1-1[8
3006 x 1 S[1-31612B | [11-31612B 2 38 .75 306 1 5038 3
S[1-31612C | [11-31612C 2 12 1 306 1 508 3
S[1-31612D | [11-31612D 2 12 1.75 306 1 508 3
S[-141 [T1-141 1 12 114 1 538 | 1-13
1@x1 S[1-1412B [11-1412B 2 38 .75 14 1 5038 3
S[1-1412C [T1-1412C 2 12 1 114 1 538 3
S[1-1412D | [11-1412D 2 12 1.75 14 1 5038 3
S[1-141.5 [T1-141.5 1 5038 1@ |1-12 | 3@ | 1-12
1@x1-102 S[1-141.52B | [11-141.52B 2 33 .75 1@ |1-12 | 538 3
S[1-141.52C | [11-141.52C 2 12 1 14 | 1-12 | 538 3
S[1-141.52D | [11-141.52D 2 12 1.75 1@ |1-12 | 538 3
S[1-1422B [T1-1422B 2 3@ .75 14 2 53 3
1@ x2 S[1-1422C [11-1422C 2 12 1 114 2 538 3
S[1-1422D | [11-1422D 2 12 1.75 114 2 53 3
S[1-381.5 [T1-381.5 1 538 38 | 1-12 | 34 | 1-12
3@ x 1-102 S[1-381.52B | [11-381.52B 2 38 .75 3@ | 1-12 | 58 3
S[1-381.52C | [11-381.52C 2 12 1 3@ | 1-12 | 58 3
S[1-381.52D | [11-381.52D 2 12 1.75 3@ |1-12 | 58 3
S[1-382 [T1-382 1 5038 38 2 1 |2-18
3@ x 2 S[1-3822B [11-3822B 2 38 .75 38 2 538 3
S[1-3822C [11-3822C 2 12 1 38 2 53 3
S[1-3822D | [I1-3822D 2 12 1.75 38 2 538 3

For Use with LE Style Molds on Page 297.
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N4 '

HARGER ULTRAWELD

Bent & Bent J Tinned Copper Lugs

[ | \
i
. Bent No. of | Screw 0.C.
Lug Size Part No. Holes | Size | Dimension l bl A N
B[1-181 1 38 138 1 7006 | 708
1Ex1 B[1-1812B 2 38 .75 18 1 5038 3
B[1-1812C 2 12 1 18 1 5038 3
B[1-1812D 2 12 1.75 138 1 538 3
B[1-3161 1 12 306 1 538 | 1-14
3006 x 1 B[1-31612B 2 38 .75 306 1 538 3
B[1-31612C 2 12 1 306 1 5038 3
B[1-31612D 2 12 1.75 306 1 5038 3
B[1-141 1 1 14 1 58 | 1-14
1@x1 B[1-1412B 2 38 .75 14 1 508 3
B[1-1412C 2 12 1 14 1 538 3
B[1-1412D 2 12 1.75 14 1 538 3
B[1-141.5 1 538 14 | 1-12 | 3@ | 1-112
1@ x 1-102 B[1-141.52B 2 3@ .75 1@ | 1-12 | 58 3
B[1-141.52C 2 12 1 1[4 | 1-12 | 58 3
B[1-141.52D 2 12 1.75 1[4 | 1-12 | 58 3

For Use with LE Style Molds on Page 297.

. Bent ] No. of | Screw 0.C.
Lug Size Part No. Holes | Size | Dimension T |WI A B
(1m-18138 1 38 1@ | 1 |58 |1-14
[1m-181 1 12 1@ | 1 |53 1-14
1@ x1 | [OI-1812C1[14 2 14 1 1@ | 1 | 58 3
(IM-1812C3(8 2 38 1 1@ | 1 | 58 3
[-1812D 2 12 1.75 1@ | 1 | 58 3
3006 x 1 [11-3161 1 12 36| 1 | 58| 1-114
(IM-31612D 2 12 1.75 36| 1 | 538 3

For Use with LB] Style Molds on Page 298.
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Section 5.8 ”L l:‘@‘,’EL D HAA?A/I °

Equipment Ground Plates

( )
APPLICATION NOTE:

Equipment ground plates are cast into concrete
structures to offer convenient connection points to

the ground system. The cast ground plates are made
from high quality copper alloy and are easily
exothermically welded to copper conductors. The
resulting connection has an ampacity that surpasses
that of the conductor or the stud.

stud size listed.

\- J
c
3
g A 3/8-16 x 1/2" DEEP
o Pa 0 . o 0 ppra 4" HOLES
X - ]
Hq | (GP2.52.540 | 40 AWG Conc | EA 2 1)
4 | xGP2.5/2.55cM | 500 MCM Conc | EA 2 !@—
f;"" e Stud fits mold openings for concentric strand conductor of I
g | X ”
2
2
(=]
H

1750 1/2-13 x 1/2" DEEP

2 HOLES
Approx. Each -

Part No. Stud Size Qty. Wt. (Ibs.) .

[GP1.7503.254[0 | 400 AWG Conc | EA 1-102

¢ NEMA hole spacing.
¢ Stud fits mold opening for concentric strand conductor of
stud size listed.

®

1/2-13 x 1/2” DEEP
4 HOLES

Approx. Each

Stud Size (0] 472 Wt. (Ibs.)
[GP3.25[3.254[ | 400 AWG Conc | EA 2-12
XGP3.25/3.255CM | 500 MCM Conc | EA 2-112 e
¢ NEMA hole spacing.
¢ Stud fits mold openings for concentric strand conductor of
stud size listed.

NOTES:
¢ Use Ultraweld Type EGPCB or EGPCT molds to make straight splices or
tee connections with ground conductors to equipment ground plates.
¢ Custom assemblies available. Please contact factory for more information.
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HAA?A/IH ”L l:‘@‘,’EL D Section 5.8
Equipment Ground Plate Molds

Mold Information:

¢ Molds listed are for stranded cable. For solid conductor, add suffix “S” after conductor number.
i.e. 4S 04 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP” to the end of the Mold Part No. See page 324 for details.

Required Tools & Accessories:

MH1 - Handle for “B"” Price Key Molds

Recommended Tools & Accessories:

CCBRSH1 - Card Cloth Brush

MCBRSH1 - Mold Cleaning Brush

Plate | .. Mold Weld Metal ] -
Stud Size PartNo. | yltrashot | NUWTUBE Eq“;ﬁ:‘t:':sgg:'&d 2
y °
40 10 |EGPCBAMIMB | US90 | NUWTUBE90 B
40 200 | EGPCB4M2MB | US90 | NUWTUBESO “ E
4 40 | EGPCB4MAMB | US90 | NUWTUBE9O . ‘2
40 10 |EGPCTAM1MB | US115 | NUWTUBE115 £E
40 2[0 |EGPCT4M2MB | US115 | NUWTUBEL15 gg
40 40 | EGPCT4MA4MB | US150 | NUWTUBE150 » 2
4m 10 | EGPID4MIMB | US150 | NUWTUBE150 5
40 200 | EGPIDAM2MB | US150 | NUWTUBE150 s
40 40 | EGPID4MA4MB | US150 | NUWTUBE150 Ground Electrode 5
4m 100 | EGPICHMIMB | US150 | NUWTUBE150 System >
40 20 | EGPICHO2MB | US150 | NUWTUBE150
4 40 | EGPICHMAMB | US200 | NUWTUBE200
Mold Type
Connection
Ground
Plate
Assemblies

NOTE:
o Style EGPID and EGPIJassemblies have posts formed from the Ultraweld connection
that fit into 1/2" pipe that is used for support and positioning the ground plate.
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Section 5.8 ”L l:‘@‘,’EL D HAA?A/I °

Prefabricated Equipment Ground Plate Assemblies

~

-
APPLICATION NOTE:

Equipment ground plates are cast into

concrete structures to offer convenient

high quality connection points to the Equipment Ground * -
ground system. The equipment ground Plate Assembly .
plate assemblies provide ease of

LinstaIIation and reduce labor. - L

e The assembly is made to customer specifications per
the part numbering system shown below.

¢ Equipment ground plates are manufactured from high
quality cast copper alloy.

e Meets requirements of Federal Specification
QQ-B-691B.2 and ASTMB584.

e The copper conductor is factory welded using the
Ultraweld process.

Ground Electrode

a4«
X x% System

G uonPas

Part Numbering System:
"XGP" + "Style" + "Ground Plate Designation Code" + "Conductor" + "X" + "Conductor Length (in.)"

XGP BS D 1/0 X 24

(=
=3
=
o
g
o
2
m
X
(=]
o
=
(]
=
3,
0
0
=]
3
3
(0]
2
(=]
=3
("]

Prefix Style Conductor Length
ty Ground Plate (ing.,)
Designation
Code

RT Style GO Style

NOTE:
e Style GD and GO assemblies have posts formed from the Ultraweld connection that fit

into 12" pipe that is used for support and positioning the ground plate.
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HAA?A/I ‘ ”LM%‘I’EL D Section 5.8

Equipment Ground Plate Assemblies

Ground Plate Designation Code:

Ground Ground Plate
Plate Part Number Stud Size Ground Plate Figure

Code
o) a— 1/2-13 x 1/2” DEEP
/ 2 HLES
©7T IE

A | [GP1.7503.2540 40 AWG Conc i I_ )
IR
Il i) :
| I =
S
1n 9
3/8-16 x 1/2" DEEP gE
B [GP2.5[2.540 | 40 AWG Conc 4 Holes 82
a) %3
I &
C XGP2.5/2.55CM 500 MCM Conc . s

1/2-13 x 1/2" DEEP
4 HOLES

D [GP3.25[3.254[ | 400 AWG Conc

)
P—
)

E XGP3.25/3.255CM | 500 MCM Conc

|

Part Numbering Example:
Part NumberCXGP BS D 1/0 X 24 is a [GP3.25[3.254[0 Equipment Ground Plate with

1[0 conductor 24" long welded with Ultraweld BS connection.

Most Common Assemblies:

Part No. Stud Size (047 G L

" Wt. (Ibs.)
[GPBSD2[MM2 | 2(0-19 AWG Conc | EA 2
[GPBSD1MC24 | 1[0-19 AWG Conc | EA 2

e NEMA hole spacing.
e Stud fits mold openings for concentric strand conductor of
stud size listed.
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Section 5.9 ”L l:‘@‘,’EL D HAA?A/I °

Aircraft Ground Receptacle

Approx. Each
Part No. Qty. ':"\),: ?Ibs.)

e Ground receptacle designed to be
exothermically connected to a Listed 96
ground rod.

APPLICATION NOTES:
e Aircraft Ground Receptacles are used when temporary
grounds must be established.
¢ Used for grounding aircrafts during refueling.
e Receptacle[top is 3" in diameter, height is 3-112" tall.

G uonPas

Mold Types for Aircraft Ground Receptacles
FGRBS FGRGD FGRG[I FGRIGD FGRIGO]

(=
=3
=
o
g
o
2
m
X
(=]
o
=
(]
=
3,
0
0
=]
3
3
(0]
2
(=]
=3
("]

NOTE:
e Style FGRIGD and FGRIGassemblies have posts formed from the Ultraweld connection

that fit into 1/2" pipe that is used for support and positioning the ground plate.

Brass Ball Studs

Thread Approx. Each

el Size Q- we. (Ibs.)
BBSTUD14 13" EA 12
BBSTUD38 3m" EA 12
BBSTUD12 12" EA 12

¢ Used as replacement studs for floor ground receptacles.
¢ Can also be mounted on ground bars.
e Brass Ball Stud[B[@" in diameter, 1-1[2" total length.

NOTE:
[ o Custom assemblies available. Please contact factory for more information.
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Section 5.10

AVELD

Flexible Gate Jumpers

PRAEGER UL

Conductor Size

Approx. Each Box

Approx. Box

(AWG) Wt. (Ibs.) Qty. Wit. (Ibs.)
G[I2S24 | [P AWG R solid 12 10 5
GII20024 | 2[0 AWG 2[0 concentric 1 10 10
G[I4[@24 | 4@ AWG 4[0 concentric 1-112 10 15

¢ Can be used with the universal pipe clamps or can be exothermically
welded to the fenceldate post themselves.

¢ Three sizes designed to fit either a #2 solid, 2/0 stranded or 4/0 stranded
exothermic mold.

e Flex [Umpers made from welding cable.

e Standard length is 24" long.

e [Ther lengths available. Please contact factory for more information.

(0]
c
o
S
Q
Q
o
c
Q
o
n .2
§E
=
(S =
3%
” %
w
z
[}
3
(]
F~
=
=]

Gate mper welded to
UPC clamp.
See page 134 for UPCE]

Gate [mper welded
directly to posts.

VD (Pipe) Connection Type (Range Taking) LE Connection Type

Cable Nominal Mold Weld Metal Cable | Lug Mold Weld Metal
Size Pipe Size Part No. UltraShot | NUWTUBE Size Size | PartNo. | yjtraShot | NUWTUBE
[ Sol. | 1-1@" to 4" Pipe | [D-2SC1.25(4B Us65 NUWTUBE65 | | R Sol. | 1@"x 1" | LE-2S141B | US65 | NUWTUBE65
20 | 1-1@"to 4" Pipe | [D-2[001.25[3B | US115 | NUWTUBE115 20 | 1@"x1"|LE-2M0141B| US65 | NUWTUBESS
4mM | 1-1@"to 4" Pipe | [D-4MC1.25(3B | US150 | NUWTUBE150 40 |1@"x1"|LE-4M141B| US90 | NUWTUBESO

*See page 292 for more VD (Pipe) Connection Types. [$ee page 297 for more LE Connection Types.

NOTE:

Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through
issues with the pipe (typically with 2/0 or 4/0 conductors), adding sand inside the fence post well
past the exothermic connection may solve this problem. Another solution would be to use a smaller
conductor such as a [2 AWG [Umper which uses a smaller size weld metal. The last solution may
be to use mechanical fence clamp assembly such as the ones found in Section 1.11 on page 133.
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Section 5.11 ”L IIFA%JIIEL D HAA?A/I ‘

Materials, Tools & Accessories

UltraShot Controller

Part No. Qty. Approx. Each Wt. (Ibs.)
USCCNTRLCLLER EA 11

e Patented copper drop-in cartridge consumed during the
reaction process.

¢ Rugged long lasting 12-volt rechargeable battery control unit
ignites hundreds of connections on a single charge.

e Six-foot controller cord standard, 15-foot cord optional.

e Cartridge is consumed leaving no waste such as plastic or
metal containers on the [ab site.

e Long lasting Ultra-reliable ignition process allows for little to
no downtime on the site.

G uonPas

Controller Cords

Part No. Description Qty Approx. Each Wt. (Ibs.)
EA 18

USLEAD6 | 6[Controller Cord
USLEAD15 | 15Controller Cord EA 108

e Allows for flexibility in tight spaces as well as maintaining a safe
distance from the reaction.

Shoulder Strap
Part No. Qty Approx. Each Wt. (Ibs.)
USCTRLSTRP EA 2 '
e The removable, adlustable shoulder strap allows the user
to transport the controller unit hands-free.

(=
=3
=
o
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Car Charger
Part No. Qty Approx. Each Wt. (Ibs.)
USCARCHARGER EA 12

e 12 volt charger allows the Controller to be recharged on
the go.
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A~y 2arey ) Section 5.11
Z AT,
Materials, Tools & Accessories

Weld Metal
UltraShot® UltraShot® (Drop-In) Weld Metal
¢ The weld metal, a mixture of copper oxide and aluminum, is Size Qty. Per Size Qty. Per
packaged in individual, moisture resistant copper drop-ins. Carton Carton
e The copper d_rop—in is con_sumed c_Iuring the reaction process. US25 20 US200 10
e Each drop-in is marked with the size.
e The drop-ins are packaged in a box containing either Us32 20 US250 10
5 units per box [4 boxes per case[[110 units per box us45 20 US300 10
(3 boxes per caselCbr 20 units per box [0 boxes per casel] US65 20 US400 5
] Us9o 10 Us500 5 "
Us115 10 uUse00 5 §
US150 10 US750 5 9
g
(&)
n 9
SE
%
[]
:
NUWTube® NUWTube® (Pour & Shoot) Weld Metal £
e The weld metal, a mixture of copper oxide Pe Pe
and aluminum, is packaged in individual, Size %t:.:tonr Size %tg;tonr
moisture resistant plastic tubes.
¢ Dual chamber design holds starting material and NUWTUBE15 20 NUWTUBES0 10
weld metal separately, in the same tube. NUWTUBE25 20 NUWTUBE115 10
. Efsy tl% i\‘/jvefl‘giféb":itlh E‘;'Of COdDegtC;’jcPs- Coteria NUWTUBE32 20 | NUWTUBE150 | 10
ear e al, Crange arting erial.
e Each cartridge is marked with the size. NUWTUBE45 20 NUWTUBE200 10
¢ Each box also contains instructions NUWTUBE65 20 NUWTUBE250 10
and metal disks. Che metal disk is
used for each connection.
Cast Iron NUWTube® Cast Iron NUWTube®
e For use on ductile iron surfaces. Weld Metal
¢ Dual chamber design holds starting material Qty. Per
and weld metal separately, in the same tube. Size C ’
" " . . L arton
¢ "Red Dot" on cap designates the starting material side.
e Each cartridge is marked with the size. NUWTUBE25CI 20
e Each box also contains instructions and metal disks. NUWTUBE32CI 20
[Che metal disk is used for each connection. NUWTUBE45CI 20
NUWTUBE65CI 20
NUWTUBE90CI 10
NUWTUBE115CI 10
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Materials, Tools & Accessories

Molds

e Depending on the care and treatment of the mold, it will
average 50 or more welds. Substantially more with the
UltraShot process.

e The Low Smoke-No Flame process uses an integrated
filter system on the mold and electric ignition of the weld
metal to produce a finished connection with minimal
smoke emission. Ideal for indoor and confined space
working conditions. See page 276.

o For the Low Smoke-No Flame process, ignition is
accomplished with the use of a USCCNTRLCLLER.

¢ [bld Handle not inluded.

G uonPas

(=
=3
=
o
g
o
2
m
X
(=]
o
=
(]
=
3,
0
0
=]
3
3
(0]
2
(=]
=3
("]

Wear Plates

 Wear plates help extend the life of the mold. A"va\"'?:'e N“v“\‘,ber of

e The openings of the mold get worn down due to forcing TyTJe Plaetaers
a mold shut over "out of round" conductors, the ends of BH 5
conductors hitting and chipping the openings, etc.

e Wear plates can be supplied for all molds for cable sizes[] BS 2
2 Solid, 1@ AWG through 500 CCCand Copperweld GD 2
cable 701110 through 190I6. GO 3

e To order, add the suffix "WP" to the Ultraweld part GS 3
number. Example[CRT-4[04[0B-WP HB 1

HU 2
LE 1
PB* 3
PT* 4
RO 2
RS 2
RT 3
A 1
H 2
T 2
[N 4
N 4

[Wear plates only available

on 1[0 stranded and larger or
Copperweld 7110 and larger run
and tap cables. Also available from
[P solid run and tap cables.
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Materials, Tools & Accessories

. . Flint Igniter
N
’1

Mold Accessories

Flint Igniters

Part No. Description Qty. Approx. Each Wt. (Ibs.)

FLTIG Flint Igniter EA 14
FLTIGELCT 36" Extention EA 1-112
RPLFLT Replacement Flints | EA 138

¢ When making an Ultraweld connection, Flint Igniters are used to

ignite the starting material.
e Flint Igniters comes with MH1 and MH2 handle clamps. 36" Extension
¢ Replacement Flints are also available.

e Self-igniting Torch Head is designed to fit

Torch Head :
14 or 16 ounce propane cylinders. 1n
Part No. Qty. Approx. Each Wt. (Ibs.) e Torches are required to remove moisture ,§
TRCHD EA 1-13@ from the mold and conductors before making 3

the Ultraweld connections.
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Adapting Molds to Fit Conductors

e Wrap Sleeves can be used when welding
cables smaller than indicated on mold tag.

¢ When the cable opening in the mold
is larger than the cable, copper Wrap
Sleeves are wrapped around the cable
until the diameter is about the same size
as the mold cable opening.

o A copper Wrap Sleeve is also used for
wrapping around rebar for certain
connection styles.

Wrap Sleeves

Approx. Box
Wt. (Ibs.)

Part No. Box Qty.

Adapter Sleeves

Cable Size ‘ Use in
: Mold for
Concentric .
Strand Solid Stranded 0.D
ADPSL® 12, 14 1o, 12, 14 b .156 d11 1.00 25 14
ADPSL4 [V, 8, 10 b, 8 R 227 177 1.00 50 14
ADPSL2A b b [ .292 .198 1.00 25 14
ADPSL[2B [#,5 [B, 4 2 .287 .246 1.00 50 14
ADPSLO 4 n@ [ .340 .246 1.00 50 14
ADPSLO [T Y 1 1@ .370 .307 1.00 25 14
ADPSL2[0 i 1@ 20 420 .359 1.00 25 14
ADPSLBM 1@, 1 20 30 452 .389 1.00 25 14
ADPSL4T 200, 1 3@ 4@ .524 437 1.50 50 14

¢ Adapter Sleeves can be used when welding cables smaller than indicated on mold tag.
o Adapter sleeves slide over the cable to adapt smaller size cables to a larger size mold.
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Section 5.11 ”L’R{;‘%JIIEL ° AA?A/I )
Materials, Tools & Accessories
Adapting Molds to Fit Conductors continued

Ceramic Rebar Packing Material
Box
Part No. Approx. Box Wt. (Ibs.
Qty. PP (Ibs.)
CERPM1 25 13
CERPM2 25 13
CERPM3 25 13

¢ Packing consists of preformed ceramic batting.

e Packing is required on all rebar connections to prevent leakage.

e Some connection styles may require wrap sleeves in place of
ceramic packing.

\

Mold Sealer
Part No. Qty. Approx. Each Wt. (Ibs.)
MLDSLR EA 1
e Mold Sealer is for sealing slightly worn molds to guard
against leakage from large stranded conductors.
¢ Available in a convenient 1 pound package.

Cable & Work Surface Preparation

[
0]
(e}
=
o
=
(%)}

Cold Galvanizing Spray Q
Part No. Qty. Unit Wt. (oz.)
CGS EA 16 ~—1
e Instant cold galvanizing spray provides protection GALSS,,%E%‘NG
equal to hot dip galvanizing.
¢ Used for touching up surfaces affected by welding.

Rasp

Part No. Qty. Approx. Each Wt. (Ibs.)
RASP EA 2-112
e Ideal for removing mill scale and rust from steel surfaces.
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Cable & Work Surface Preparation continued
Card Cloth Brush

Part No. Qty. Approx. Each Wt. (Ibs.)
CCBRSH1 EA 114

e The Card Cloth Brush has short, stiff, metal bristles which are generally
preferred for cleaning concentric conductors and busbars, that are not
heavily oxidized.

Cable Cleaning Brush
Part No. Description

CCBRSH2 Cable Cleaning Brush 34
CCBRSH2R | Replacement Brush Pair EA 14

e Ideal for cleaning concentric stranded cable, especially very dirty or
oxidized conductors.
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Mold Care & Use

Mold Cleaning Brushes
Part No. Qty. Approx. Each Wt. (Ibs.)
CICBRSH1 EA 14
CICBRSH2 EA 1006

¢ Slag can be removed from molds by using a [bld Cleaning Brush. CICBRSHI
e The brush is especially useful on vertical split molds.
¢ Consistent and proper use of the brush will aid in maintaining or

[ICBRSH2

exceeding the average mold life of 50 connections.

Mold Cleaning Spades

Part No. Weld Metal Sizes Qty. Approx. Each Wt. (Ibs.)
CICSPD25015 25-115 EA 14
CICSPD1500400 150 and larger EA 114

e Slag can be cleaned from the molds by using a [bld Cleaning Spade.

¢ The cleaning spade is especially useful on horizontally split molds.

¢ The cleaning spades are specifically designed to fit the mold crucible for
a given range of weld metal sizes.

¢ Consistent and proper use of cleaning spades will aid in maintaining or
exceeding the average mold life of 50 connections.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 327



Section 5.11 ”L IIFA%JIIEL D HAA?A/I )
Materials, Tools & Accessories
Disks

Box Approx. Box

Qty. Wt. (Ibs.)

Used in molds using 33" 20 18

DISK15[85 15 thru 65 weld metal

DISK90[I15 Used in molds using

90 thru 115 weld metal L 10 138
Used in molds using " \
DISK150(500 150 thru 250 weld metal 1-102 10 14 —
e The disk rests on the bottom of the crucible and holds the weld metal powder in
place until the reaction occurs.

¢ A new disk is required each time a weld is made.
e Disks are included with the NUWTUBE Weld Metal.

Description Diameter

(7]

8

o . .

> Disk Kit
Part No. Qty. Approx. Each Wt. (Ibs.)
DISKKIT1 EA 14

o A Disk Kit contains three sizes of steel disks[]
60 small, 30 medium and 30 large.
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Mold Fastening & Mounting
Mold Handle Clamps

Approx. Each

Application Qty. Wt. (Ibs.)
MH1 | For All molds with B, E, K, P & Q mold price key (3" wide) | EA 2-3[4
MH2 | For All molds with C, D, F, 0& Cmold price key EA 3-112
MH3 | For Combo molds with L & M mold price key EA 114
MH4 | For Combo molds with R mold price key EA 1-12

Mold Handle Clamps are required for all molds.

Some molds are used with specialized frames.

Handle clamps MH1 & MH2 come with a flint igniter (FLTIG).
Handle clamps have a Zinc plated finish.
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Section 5.11

FRAFEGER ULTRAWVELD
Materials, Tools & Accessories

Mold Fastening & Mounting continued

Chain Support Handle Clamps
Part Fits Mold

For Following Pipe/

Approx. Each

No. Price Key Connection Types Rebar Qty. Wt. (Ibs.)
CSH1 B, E, K RE, [A, [D, [0, U Ceértical EA 4
CSH2 C,DF A, D, [0, (U Cértical EA 4-112

¢ Handle clamps CSH1 & CSH2 come with [H1 & [CH2 clamps respectively as well as
a CSKIT and flint igniter (FLTIG).

¢ Chain Support Handle Clamps are used to securely hold the mold to either a
vertical or horizontal pipe.

¢ A 20" length of chain, which fits up to 4” pipes, comes with the chain support
handle clamps.

e Extra chain length is available. Please contact factory for details.

Patented

Chain Support Kits

For Following Pipe/
Connection Types Rebar

Fits Mold
Price Key

Approx. Each

Part No. Qty. Wt. (Ibs.)

CSKIT |B,C,D,E FK| RE [A D, T,V | [ertical | EA
CSKITHST B, C [H, RS Certical | EA
CSKITHP B, C HB, HD, HT, HU | Horizontal | EA
CSKITHPLS B HTCP, RO Horizontal | EA

¢ These kits convert standard mold handle clamps into chain support clamps.

Magnetic Support Handle Clamps
Fits Mold Minimum Width

Part No.

Qty.

Approx. Each

Price Key Requirements Wt. (Ibs.)
[BHC1 B, E, K 8" EA 6
[BHC2 C, D F 8" EA 6-112

¢ Handle clamps [ISHC1 & [C5HC2 come with CH1 & [CH2 clamps respectively
as well as a MSKIT and a flint igniter (FLTIG).
¢ [hgnetic Support Handle Clamp allows mold to be securely held in place to

steel surfaces.

e [BKIT converts the standard mold handle clamp into a magnetic support

handle clamp.

Magnetic Support Kits

Fits Mold Minimum Width Approx. Each
el Price Key Requirements Qty. Wt. (Ibs.)
CBKIT B,C,DEFK 8" EA 6
[CBKITHSS B,C, D, K 10" EA 5

e These kits convert the standard mold handle clamp into a magnetic

support handl

e clamp.

Section 5
Ultraweld® Exothermic Connections

CBKITHSES
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Materials, Tools & Accessories

Mold Fastening & Mounting continued

Hold Down Kit

Part No. Qty. Approx. Each Wt. (lbs.)
UMHDKIT EA 1-102
UMMHDA EA 12
e UMHDKIT: Attaches easily to MH1 & MH2 handle clamps UMHDKIT

for holding mold in place.
e UMMHDA: Used for horizontal "A" molds.

UMMHDA

c

3
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‘-3‘: s Mold Handle Clamp Kits

au Fits Mold . Approx. Each
g; Part No. Price Key Kit Includes Qty. Wt. (Ibs.)
=

g ULTRAMHI1KIT B, E, K MH1, CSKIT, MSKIT | EA 7

f;’n' ULTRAMH2KIT C,DF MH2, CSKIT, MSKIT | EA 7-112

¢ Handle clamps MH1 & MH2 come with a flint igniter. (FLTIG)

e Chain Support Handle Clamp securely holds mold to a vertical pipe.

e Magnetic Support Handle Clamp holds mold securely in place when
welding to steel surfaces.

Mold Blanket

Part No. Qty. Approx. Each Wt. (Ibs.)
ULTRAWRAP | EA 2

e Contains an inner and outer E-glass yarn with a padded non-crystalline
silicate filling, finished with Kevlar®.

e Extends mold life by protecting against shock impact caused by rough
handling.

¢ Protects exothermic welders from coming into contact with hot molds.

e Used as a protection blanket against weld splatter.
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Materials, Tools & Accessories

Toolbox & Tools

Toolbox
Approx. Each

PartNo. Qty. "o, (Ibs.)

TOOABCTI | EA 5-1012

e Plastic toolbox measures 22" x 9.5" x 9.75" and includes a tray.

9" Cable Cutter

Approx. Each
Wt. (Ibs.)

CC9 EA 14
¢ Cable cutters designed for special high-leverage to give excellent cutting capability.

e The cable-gripping shear-type [@w makes clean cuts up to 20 soft copper cable.
¢ Handles are plastic-dipped for comfort and to minimize fatigue.

Part No. Qty.
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Lineman's Pliers

Approx. Each
Wt. (Ibs.)

LP9 EA 1-114

¢ 9" Lineman[lpliers are heavy duty with non-slip cushion grips.

e Made with heat treated forged alloy steel for increased toughness and durability.

¢ Has a streamline head design and itlSlhardened side cutting edges create a clean
cut and remain sharp.

Part No. Qty.

Standard Slot Screwdriver
Approx. Each

Part No. Qty. Wt. (Ibs.)

SSS6 EA 14
e Screwdriver is 6" long with a 516" standard head.

Standard Vise-Grip®
Approx. Each

Part No. Qty.

Wt. (Ibs.)
[G10 EA 1-1@

e 10" Ose-Grip® straight [@w locking pliers can be used as a pliers,
adlustable wrench, pipe wrench, or clamp.

e They have a strong grip with quick release and locks on to a
variety of sizes.
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Section 5.11 ”L’R{;‘%JIIEL D AA?A/I ‘

Materials, Tools & Accessories

Toolkits
Approx. Each
PartNo. Qty. “hO" (bs)
TLCILKIT EA 10
USTLCLLKIT | EA 23-14
e TOOLKIT Includes: e USTOOLKIT Includes:
(1) TOOLBOX: 22" x 9.5" x 9.75" (1) USCONTROLLER
plastic toolbox with tray (1) TOOLBOX: 22" x 9.5" x 9.75"
(1) CC9: 9" Cable Cutters plastic toolbox with tray
(1) LP9: Lineman's Pliers (1) MH1: Mold Handle
(1) SSS6: 6" Screwdriver (1) CSKIT: Chain Support Kit
(1) VG10: 10" Vise-Grips (1) MCBRSH2: Mold Cleaning Brush
(1) FLTIG: Flint Igniter (1) SFTYGLS: Safety Glasses
(1) CCBRSH1: Card Cloth Brush (1) GLOVES: Leather Palm Gloves
(1) MCBRSH1: Mold Cleaning Brush (1) 3MABPAD: Abrasive Pad
(1) DISKKIT: Disk Kit (1) ULTRAWRAP: Mold Blanket
(1) TRCHD: Torch Head with Igniter
Ground Rod & Cable Clamp
Approx. Each
Part No. Qty. ':"\),t_ (Ibs.)
GRCC EA 18

e Clamp properly aligns and supports Ground Rods for welding type GG connections. See page 286 for details.

e Add-on third clamp (included) is used to convert into a Cable Clamping system. Thus preventing cables under
tension from moving during welding and ensuring no weld metal leakage. This ensures quality connections and
increases the life of the mold.

Ground Rod Clamping
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Cable Codes Technical Information

Conductor Identification

Bare Class A, B, and C Concentric Stranded Conductors
Based on A.S.T.M Standard Specifications

Size in . Number of Wires
Circular | ,Si2¢ | Conductor Cable Code
mils A.W.G. | Diameter 7 19 37 61 91
1,000,000 1000 1.152" .1644[/ .1280 | 0.148 1MM
800,000 800 1.031" .147000| .1145 |.0938 8CM
750,000 750 .998" .14240| .1109 |.0908 75CM
700,000 700 .964" .137500| .1071 |.0877 7CM @
600,000 600 .893" 1273 .0992 |.0812 6CM &
500,000 500 813" .162200| .1162 | .0905 5CM §
400,000 400 .728" .1451 .1040 |.0810 4CM 5
350,000 350 .681" .1357 .0973 |.0757 35CM mg
300,000 300 .630" .1257 .0900 |.0701 3CM 5 E
250,000 250 575" 1147 .0822 |.0640 25CM 'Eg
211,600 400 528" .1739 .1055 .0756 4@ 88
167,800 30 470" .1548 | .0940 .0763 30 g
133,100 20 419" .1379 | .0837 .0600 200 g
105,500 10 373" .1228 | .0745 .0534 1@ ©
83,690 1 332" .1093 .0664 .0467 1 5
66,370 2 292" .0974 | .0591 2
52,630 3 .260" .0867 | .0526 3
41,740 4 232" .0772 .0469 4
26,240 6 .184" .0612 | .0372 6
16,510 8 .146" .0486 | .0295 8
10,380 10 116" .0385 .0234 10
6,530 12 .0915" .0305 | .0185 12
4,110 14 .0726" .0242 .0417 14
[IClass AA

Bare Solid Copper Conductors
Based on A.S.T.M Standard Specifications

Cross
Size Sectional Wire Cable
A.W.G. Area Diameter | Code Conductor Area Conversions
Circular Mils
4@ 211,600 .4600" 410S Square Inches x 1273 = MCM
30 167,800 -4096" 3[0s MCM x 7.862 x 10 [OSquare Inches
20 133,100 .3648" 2[0S
1@ 105,500 324" 10s Square Inches x 645.2 = Square Millimeter
1 83,690 -2893 1S Square Millimeter x 1.550 x 10 ISquare Inches
2 66,370 .2576" 2S
" S pooed s Square Millimeters x 1.9736 = MCM
! : MCM x 0.5067 = Square Millimeters
6 26,250 .1620" 6S
8 16,510 .1285" 8S 1 MCM = 1 kcmil = 1,000 circular mil
10 10,380 .1019" 10S
12 6,530 .0808" 12S
14 4,110 .0641" 14S
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Section 5.12 ”L IIFA%JIIEL D HAA?A/I ‘

Technical Information Cable Codes & Pipe Sizes

Copper-Clad Steel Conductors

Cable Nominal Cross Sectional
Cable Code Stranding | Diameter (in.) | Area (kcmil)
300CwW 30 CW .220 31.15
30[CwW 3P CW .247 39.28
3@CW 30IB CW 277 49.53
700CW 700 CW .306 72.68
3@Cw 3007 CwW 311 62.45
70@CW 700D CW .343 91.65
3BCW 3006 CW .349 78.75
78CW 70IB CW .385 115.60
30ECW 3[Ib CW .392 99.31
70CW 70V CW 433 145.70
7[8CW 7006 CW .486 183.80
708CW 7B CW .546 231.63
19@Cw 19001P CW .572 248.70
7[4CwW 7004 CW .613 292.20
198CW 19018 CW .642 313.70
1902CwW 19007V CW 721 395.60
19ECW 19006 CW .810 498.60
1903CW 19006 CW 910 628.70
Steel Pipe Sizes
Standard Weight ASTM A53-90-B
(Schedule 40) ANSI/ASME B36.10M-1985
Nominal 0.D Wall Mold
Size e Thickness | Code
1" 1.315" .133" 1
1-14" 1.66" 14" 1.25
1-12" 1.9" .145" 1.5
2" 2.375" .154" 2
2-12" 2.875" .203" 2.5
3" 3.5" 216" 3
3-12" 4" .226" 3.5
4" 4.5" 237" 4
5" 5.563" .258" 5
6" 6.625" .28" 6
8" 8.625" 322" 8
10" 10.75" .365" 10
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Ground Rods & Bars Technical Information

Ground Rods

[IPlain steel, stainless steel, stainless clad rods or galvanized steel.
[IJAdd S to sectional ground rod size for connections to end of rod such as(]
GD, GF, GOJ GT, GG

Nominal Material Tvne Body Thread | Ground Rod
Size yp Diameter Size Code
Copper-clad | Sectional .505" 916" 12F
1" Copper-clad Plain .50" NA 12F
Steel] Plain .50" NA 12F
Copper-clad Plain 475" NA 12
Steel Plain .625" N 58F
508" Copper-clad Plain .563" N[A 58
Copper-clad | Sectional .563" 53" 58S "
Steeld Plain 75" NA 34F H
3@ Copper-clad Plain .682" NA 34 o
Copper-clad | Sectional .682" 33" 34S0 g
Steel[d Plain 1.00" NIA 10F p
1" Copper-clad Plain 914" NEA 10 P
Copper-clad | Sectional .914" 1" 10S 2 E
Q
@ g
w
3
[]
3
g
5

Rectangular Copper Busbar

. . Circular Weight
Thickness Width Mil Size Lbs. pegr Foot Busbar Code
1" 159,200 484 181
1@" 1-12" 238,700 .726 181.5
2" 318,300 .969 182
306" 1" 238,700 727 3161
2" 477,500 1.45 3162
1" 318,300 .969 141
1-12" 477,500 1.45 141.5
1@" 2" 636,600 1.94 142
3" 954,900 2.91 143
4" 1,273,000 3.88 144
1" 477,500 1.45 381
1-12" 716,200 2.18 381.5
3@" 2" 954,900 2.91 382
3" 1,432,000 4.36 383
4" 1,910,000 5.81 384
2" 1,273,000 3.88 122
2" 3" 1,910,000 5.81 123
4" 2,546,000 7.75 124
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Technical Information LETS

Reinforcing Bars

Rebar Nominal Dimensions Equivalent
Sizes Diameter Cross-sectional Copper Rebar Code
Inches Area-Sq. Inches Sizes*

3 375" A1 9 AWG 3
4 .50" .20" 7 4
5 .625" 31" 5 5
6 75" 44" 3 6
7 .875" .60" 2 7
8 1" 79" 1 8
9 1.128" 1" 100 9
10 1.27" 1.27" 200 10
11 1.41" 1.56" 3@ 11
14 1.693" 2.25" 250 MCM 14
18 2.257" 4" 450 18

G uonPas

[OBased on 81 IACS, rounded to the next higher commercial copper size.
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Rebar Size Chart

375" .50” .625” 757 875" 17 1.128” 1.277
diameter

1.41” 1.693” 2.257"
diameter

336 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



PRAEGER

Section 6
Technical Assistance

Index

Description Page
6.1 Lightning RiSK ASSESSMENT ......c.iiviiiiiiii e e 338
6.2 Structural Lightning Protection System Specification...........cccccevvvevnnnn. 344
6.3 Underwriters Laboratories Master Label Inspection Service.................. 348
6.4 Typical Lightning Protection Drawings .........ooceeueiniirininiecenninneeeneeeeens 349
6.5 Lightning Protection & Grounding Details ............cccceeiiiiiiiiiiiiinniieeees 353 g
6.6 Wireless Communication Site LP & Grounding System Specification....... 364 ‘g%
6.7 Wireless Communication Drawings & Details.........cccccoevvviiiiiiiniinnninnns 370 %%
6.8 Signal Reference Grid System Specification..........c..veveeveereesesreseseenns 375 -
6.9 Signal Reference Grid (SRG) Installation Instructions ............ccceeevveeee. 379 -
6.10 Grounding & Bonding for Communications System Specification

(ANSI/TIA 607-B) ... cevrieieiiiie et e e s raa s 381

-
NOTE:

Our catalog drawings & details are available on

our CD version of this catalog and our website.

Please contact us to request a Catalog CD.
_ W,
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Harger Lightning & Grounding

is pleased to present the

Lightning
Risk Assessment
Guide

to Aid in the Determination of the
Need for Lightning Protection
(per NFPA 780 2011 Edition)

For years, architects, engineers, building managers, owners, and insurance
carriers have been seeking a more professional method of evaluating the
need for lightning protection.
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In the past, the decision to provide lightning protection was often based on
gambles and guesswork by well-meaning persons, not having specialized
training in lightning protection. Tragic and unnecessary losses have
occurred because of this approach.

Now, by use of this guide, you may make a more accurate determination
regarding the need for lightning protection. Chce the need for protection
has been established, loss of life and property can be avoided by the
installation of an approved lightning protection system.

In those special cases where professional consultation or installation is
desired, Harger Lightning & Grounding stands ready to be of service.
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Section 6.1
Lightning Risk Assessment

Lightning loss risk assessment involves the evaluation
of various criteria to determine the risk of loss due

to lightning. This guide is designed to assist in that
determination. As a guide, it is not possible to cover
each special design element that may render a
structure more or less susceptible to lightning damage.
In these special cases it is recommended the user seek
professional advice. Personal and economic factors are
very important and must be considered in addition to
the assessment obtained by use of this guide.

The probability that a structure or oblekt will be struck
by lightning is the product of the equivalent collection
area of the structure or object and the lightning flash
density for the area that the structure is located.

Figure 1: Lightning Flash Density Map

Few areas in the United States are free from thunderstorms and their
attendant hazards, but some areas have more storms than others. The
map shows the average lightning flash density in flashes/km?2[year - for the

United States.

Lightning data provided by the U.S. National Lightning Detection Network™
(Measured lightning flash density corrected for NLDN detection efficiency)

1989-1998 Average U.S. Lightning Flash Density Flashes per Square Kilometer per
Year. (Courtesy Global Atmospherics, Inc.)

This risk assessment method is a guide that takes into
account the lightning flash density and the following
factorsd

Building environment

Type of construction

Structure occupancy

Structure contents

Lightning stroke consequences

RN =

Lightning risk for a structure is the product of the
lightning strike frequency and the consequence of the
strike to the structure.

Lightning Flash Density (N,) - The yearly number of
flashes to ground per square kilometer, lightning flash
density, is found in Figure 1.

S| 1983-1904

¢ | Awg. Varmond
Lighining
Fl. Density

{ffend yr.)

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 339

Section 6
Technical Assistance



®

Section 6.1 LA NN
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Method:
Calculate and compare the expected Lightning Strike Frequency (N,) for the facility to the Tolerable Lightning Strike

Frequency (N,).

Step 1: Determination of Expected Lightning Strike Frequency (N,)
N, ON ¢ A, *C, ¢ 10°

Where[d

N, Othe expected yearly lightning strike frequency to the structure
N, = the yearly average lightning flash density in the region where the structure is located (Determine value from

Figure 1)
A, = the equivalent collection area (m?) of the structure (Determine from Figure 2)

C, = the environmental coefficient (Determine value from Table 1)

Figure 2: Calculation of Equivalent Collection Volume (A,)

Ae /;,/,,_/,_w%—r
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X
|
:

.

" : i /% //f//“/

Ll

%% /f/"//f-i }

- P
& A // f{’//.r/

Rectangular Structure

3H "
For a rectangular structure, A, = LW + 6H(L + W) + n9H2.

Structure where a Prominent Part
Encompasses All Portions of the
Lower Part of the Structure.
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h w . 1A A |w .
— f_,;‘f}“m - /R Structure where Prominent Part
(A7) o PR Encompasses a Portion of the
v ////:%/% | f”—‘ Lower Part of the Structure.
# e L L
[~ A _,-’/ | |
3Hz L 3Hs

For complex structures determine the equivalent collective area.
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Table 1: Environmental Coefficient C,

Relative Structure Location C,
Structure located within a space containing structures or trees of the 0.25
same height or taller within a distance of 3H )
Structure surrounded by smaller structures within a distance of 3H 0.5
Isolated structure, no other structures within a distance of 3H 1
Isolated structure on a hilltop 2

Note[(BH [13 times the highest point in the structure

Step 2: Tolerable Lightning Frequency (N )
The tolerable lightning frequency (N_) is a measure of the damage risk to the structure including factors affecting
risks to the structure, environment, and money loss.

It is calculated as follows[]

1.5x 103

N. O
C,*C,eC,eC,

Where values for C, , C, , C, and C; are determined from Tables 2 through 5.

Table 2: Determination of Structural Coefficient C,

CZ
Structure Metal Roof Nonmetallic Roof Flammable Roof
Metal 0.5 1 2
Nonmetallic 1 1 2.5 ‘:
Flammable 2 2.5 3 %
Q
[7)]

Technical Assistance

Table 3: Determination of Structural Contents Coefficient C,

Structural Contents C,
Low value and nonflammable 0.5
Stand value and nonflammable
High value, moderately flammable
Exceptional value, flammable, computer or electronics
Exceptional value, irreplaceable cultural contents

DWW N =
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Table 4: Determination of Structural Occupancy Coefficient C,

Structural Contents C,
Unoccupied 0.5
Normally occupied 1
Difficult to evaluate or risk of panic

Table 5: Determination of Lightning Consequence Coefficient C,

Structural Contents C,
Continuity of facility services not required, no environmental impact 1
Continuity of facility services required, no environmental impact 5
Consequences to the environment 10

Step 3: Determine Protection Level
Compare Step 1 Expected Lightning Frequency (N,) to Step 2 Tolerable Lightning Frequency (N).
If N, > N_then a lightning protection system should be installed.

If N, < N_then a lightning protection system can be optional.
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The risk assessment has been adapted from and
conforms to the Lightning Risk Assessment presented
in NFPA 780-2011, Annex L. NFPA 780-2011 can be
purchased directly from the National Fire Protection
Association (http://www.nfpa.org/).
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Lightning Risk Assessment Worksheet

Prolect

Date LTI I ICICICIT]

Data Input / Equations Computation Results
Equivalent collection volume area. LO
A,=LW+6H(L+W)+n9H?2 wQO
(for a rectangular structure)
HO
H,L] A O
or e
or
A, On9H 2 HOI

(structure with a prominent part
encompassing all lower parts of structure)

Expected lightning strike frequency N O
to the structure

A0 N,O
N, ON e A e C, »10°
e Q
c,O 2
8
© 0
cd
. . S«
Tolerable lightning frequency to c,0 B
the structure. 8.2
c,O 5
-3 ()]
N, O 1.5x 10 - N,O -
C,eC,eC,C, 4
c,O
If N, < N_ - Lightning Protection System may be optional O
If N, OON. - Lightning Protection System should be installed O
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Section 6.2 HAL‘/I )
Structural Lightning Protection System Specification AN

Section 26 41 13 (Formerly 16670) — Structural Lightning Protection System Specification

Part 1 — GENERAL
1.01 Summary

a. Provide a complete lightning protection system for the building(s) or structures included on the
contract drawings. The system shall provide safety for the building, the buildings contents and
occupants by preventing damage caused by lightning. The design of this system is to be in strict
accordance with this section of the specifications and all contract drawings that apply.

b. The lightning protection system shall be installed by a firm actively engaged in the installation of
Master Labeled Lightning Protection Systems and shall be so listed by Underwriters Laboratories
Inc. The completed system shall comply with the latest editions of the Installation Requirements for
Lightning Protection Systems, UL96A and of the National Fire Protection AssociationElLightning
Protection Standard, NFPA 780.

c. The work covered under this section of the specification consists of furnishing labor, materials and
services required for the completion of a functional and unobtrusive lightning protection system
approved by the architect, engineer and Underwriters Laboratories Inc.

1.02 References[The completed lightning protection system shall comply with the latest issue of the following
standards and form a part of this specification.

a. NFPA 780, Standard for the Installation of Lightning Protection Systems.
b. UL 96A, Installation Requirements for Lightning Protection Systems
1.03 SubmittalsC]

a. Shop drawings shall be submitted to the architect and engineer for approval prior to
commencement of the installation. Shop drawing are to show the extent of the system layout
designed specifically for the building(s) or structures included in the contract drawings along with
details of the products to be used in the installation.

1.04 [Clality Assuranceld

a. The installing contractor shall furnish a UL Master Label or Letter of Findings upon completion of
the installation.
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Part 2 — PRODUCTS
2.01 Standard

a. All materials used in the installation shall be new and shall comply in weight, size and composition
as required by UL 96A and NFPA 780 and shall be labeled or listed by Underwriters Laboratories
Inc. for use in lightning protection systems. The system furnished under this specification shall be
the standard product of a manufacturer regularly engaged in the production of lightning
protection equipment. The manufacturer shall be listed by UL as a recognized manufacturer of
lightning protection components.

2.02 Acceptable Manufacturers
a. Harger Lightning & Grounding
301 Ciegler Drive, Grayslake, IL 60030
847-548-8700 e 800-842-7437 e Fax 847-548-8755
E-mail: hargersales@harger.com e Website: www.harger.com
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Structural Lightning Protection System Specification

Section 26 41 13 (Formerly 16670) — Structural Lightning Protection System
Specification

2.03 Materials

a.

Class I materials shall be used on structures that do not exceed 75 feet in height and Class II
materials shall be used on structures that are 75 feet or higher above average grade.

Copper materials shall not be mounted on aluminum surfaces including Galvalume, galvanized steel
and zinc[this includes these materials that have been painted.

Aluminum materials shall not come into contact with earth or where rapid deterioration is possible.
Aluminum materials shall not come into contact with copper surfaces.

2.04 Air Terminals

a.

Air terminals shall prolekt a minimum of ten inches above the oblekct or area it is to protect and
shall be located at intervals not exceeding 20’-0” along ridges and along the perimeter of flat

or gently sloping roofs (flat or gently sloping roofs include roofs that have a pitch less than 3:12).
Flat or gently sloping roofs exceeding 50EDCIn width shall be protected with additional air terminals
located at intervals not exceeding 50(Air terminals shall be located within two feet of roof edges
and outside corners of protected areas.

Air terminals shall be installed on stacks, flues, mechanical units and other metallic objects not
located within a zone of protection and which have an exposed metal thickness less than 316 of
an inch. [blekcts having an exposed metal thickness 306 of an inch or greater shall be connected
to the lightning protection system as required by the specified standards using main size conductor
and bonding plates having a minimum of 3 square inches of surface contact area.

Air terminal bases shall be securely fastened to the structure in accordance the specified standards
including the use of adhesive that is compatible with the surface it is to be used on or stainless
steel fasteners.

Main conductors shall be sized in accordance with the specified standards for Class I or Class II
structures and shall provide a two way horizontal or downward path from each air terminal to
connections with the ground system. Conductors shall be free of excessive splices and no bend of
a conductor shall form a final included angle of less than neither 90 degrees nor have a radius of
bend less than 8 inches.

()]
(8}
c
o]
hd
o0
:(h
o2
B3
38
c
=
[§]
Q
=

Down conductors shall be sized in accordance with the specified standards and in no case shall

be smaller than the main roof conductor. Down conductors shall be spaced at intervals averaging
not more than 100 feet around the perimeter of the structure. In no case shall a structure have
fewer than two down conductors. Where down conductors are installed exposed on the exterior of
a structure and are sublekt to physical damage or displacement, guards shall be used to protect the
conductor a minimum of 6 feet above grade. Metallic guards shall be bonded at each end.

In case of structural steel frame construction, down conductors may be omitted and roof
conductors shall be connected to the structural steel frame at intervals not exceeding 100 feet
along the perimeter of the structure.
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Structural Lightning Protection System Specification AN

Section 26 41 13 (Formerly 16670) — Structural Lightning Protection System
Specification

2.05 Roof Penetrations

a. Roof penetrations required for down conductors or for connection to structural steel framework
shall be made using thru-roof assemblies with solid riser bars and appropriate roof flashing.
Conductors shall not pass directly through the roof. The roofing contractor shall furnish and
install the materials required to properly seal all roof penetrations of the lightning protection
components and any additional roofing materials or preparations required by the roofing
manufacturer for lightning conductor runs to assure compatibility with the warranty for the roof
including roof pads that may be required to protect the roof under each of the lightning protection
components.

2.06 Ground Terminationsd

a. Ground electrodes shall be copper clad steel and a minimum 5@tiameter and 10 feet long. A
ground electrode shall be provided for each down conductor. The down conductor shall be
connected to the ground electrode using a bronze ground rod clamp having a minimum of 100
contact between the ground electrode and the conductor measured parallel to the axis of the
ground electrode, or by an Ultraweld exothermically welded connection. Ground electrodes shall
be located a minimum of 2 feet below grade and shall be installed below the frost line where
possible (excluding shallow topsoil conditions).

b. Where the structural steel framework is utilized as the down conductor for the system, ground
terminals shall be connected to columns around the perimeter of the structure at intervals
averaging not more than 60 feet apart. Columns shall be grounded using either bonding plates
having 8 square inches of surface contact area or by Ultraweld exothermically welded connections.

c. All ground electrodes shall be interconnected with a ground loop conductor on structures that
exceed 60 feet in height. The ground loop conductor shall be sized in accordance with the specified
standards and in no case shall be smaller than the main roof conductor.

2.07 Equipotential Grounding

a. Common interconnection of all grounded systems within the building shall be ensured by
interconnecting to the lightning protection system using main size conductor and fittings.
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b. This interconnection shall include but is not limited to the electrical service, telephone and antenna
system grounds as well as all underground metallic piping systems including water, gas and sewer.
Interconnection to a gas or water line shall be made on the customerBlside of the meter.
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¢. Grounded metal bodies located within the required bonding distance as determined by the bonding
distance formula in the latest edition of NFPA-780 Standard for the Installation of Lightning
Protection Systems shall be bonded to the lightning protection system using the required bonding
conductors and connections.

2.08 Surge Protection

a. Surge suppression shall be provided at all power service entrances and at entrances of conductive
signal, data and communication services.
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Section 26 41 13 (Formerly 16670) — Structural Lightning Protection System
Specification

Part 3 — EXECUTION
3.01 Installation
a. The installation shall be installed by an UL listed lightning protection installation company.
3.02 Coordination
a. Coordinate the installation of the lightning protection system with other trades

b. Coordinate all roof penetrations, fasteners and adhesive with the roofing contractor prior to installing
any materials on the roof.

3.03 Inspection and Certification

a. New Structures(]

i. Upon completion of the installation of the lightning protection system the contractor shall furnish
the UL Master Label issued by Underwriters Laboratories Inc.

b. Additions or renovationsd

i. If the protected structure is an addition to or is attached to an existing structure that does not
have a functioning lightning protection system, the contractor shall certify that the new system
installed complies with the specified standards and shall advise the owner on the lightning
protection work required on the existing structure so that a Master Label may be obtained.

ii. If the protected structure is an addition to or is attached to an existing structure that does have a
lightning protection system the contractor shall advise the owner of any additional work that may
be required in order to bring the existing lightning protection system into compliance with the
specified standards and thus qualify for a Reconditioned Master Label from Underwriters
Laboratories Inc.

END OF SECTION 26 41 13
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Underwriters Laboratories Inc. g.’A‘E

Master Label Inspection Service

Harger Lightning & Grounding is a subscriber to the MASTER LABEL CERTIFICATE
PROGRAM of Underwriters Laboratories, Inc. (UL) as well as to the Factory Inspection
Program for Lightning Protection Components.

Under the factory inspection service our lightning protection conductors and components
are regularly inspected and tested by UL representatives. Harger components bear the UL
label or listed mark depending on the type of component.

The Master Label Certificate is available for complete Lightning Protection System
installations that have been installed using only UL listed or labeled components in
accordance with the [Ohstallation Requirements for Lightning Protection Systems[JUL96A.

Underwriters Laboratories is a not-for-profit organization engaged in testing for public
safety. It is THE CNLCthird party testing and inspection service available to purchasers
of lightning protection systems that DCES NLT have direct industry involvement. It is not
involved in the marketing, manufacture, or installation of lightning protection systems

or components. Underwriters Laboratories has been active in the testing and inspection
of lightning protection components and systems since 1908. Their experience in the
safety testing field has earned them worldwide recognition and respect. UL is not a trade
organization with proprietary interests.

Underwriters inspection service for the lightning protection industry involves two separate
inspection steps. A UL inspector inspects the lightning protection components and labels
are applied to conductors and air terminals at the factory. A UL representative then inspects
the installation of the completed lightning protection system The UL Master Label Certificate
will be issued within 48 hours of the completion of the inspection or after variances are
corrected. The UL Listed installer forwards the certificate to the owner, and can have the
certificate posted to the UL web site providing proof that the lightning protection system

is in compliance with UL Standards. Certificates must be renewed every five years which
requires another inspection by UL.
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Information on the UL Master Label Lightning Protection Inspection Certificate Program can

be found at their web site http [TAww.ul.comdightning[]

THERE IS NO SUBSTITUTE FOR THE MASTER LABEL
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Typical Lightning Protection Drawings

Residential Lightning Protection

NOTES

1. THE COMPLETED INSTALLATION SHALL MEET THE
REQUIREMENTS OF THE NATIONAL FIRE PROTECTION
ASSOCIATION'S "STANDARD FOR THE INSTALLATION OF
LIGHTNING PROTECTION SYSTEMS, 2011 EDITION” (NFPA /BOND MAIN WATER  LINE

780) AND THE "INSTALLATION REQUIREMENTS FOR SEE DETAIL
LIGHTNING PROTECTION SYSTEMS, UL 96A” OF oy
UNDERWRITERS LABORATORIES  INC.
2. COPPER LIGHTNING PROTECTION SYSTEM COMPONENTS {
SHALL NOT BE MOUNTED TO ALUMINUM SURFACES, || - °
ALUMINUM COMPONENTS SHALL BE USED TO AVOID f b
NO. 29, CLASS | COPPER /

ELECTROLYTIC CORROSION. - ’ ~
DOWN CONDUCTOR RUN ’,\SEE DETAIL "A"
3. GROUNDED METAL BODIES WITHIN THE BONDING CONCEALED IN EXTERIOR
DISTANCE DETERMINED BY NFPA 780 — 2011 EDITION WALL. FASTEN EVERY 3'
SHALL BE BONDED TO THE SYSTEM IN ACCORDANCE OR SECURE IN CONDUIT.
WITH THOSE REQUIREMENTS.

4. UNDERGROUND METALLIC PIPING ENTERING THE
BUILDING SHALL BE BONDED TO THE NEAREST DOWN EL-l6—9 A
CONDUCTOR OR GROUND ELECTRODE.

5. ADHESIVE USED WITH ADHESIVE AIR TERMINAL BASES,
CONDUCTOR FASTENERS AND ROOF PENETRATIONS

SHALL BE COMPATIBLE WITH ROOFING MATERIAL —
VERIFY WITH ROOFING CONTRACTOR.

®

)
!

+— EL-16"
6. ALL ELEVATIONS ARE APPROXIMATE AND ARE TAKEN EL-33'—% i
FROM AVERAGE GRADE. s ~
NO. 5810, 5/8" X 10’
7. THE DESIGNS SHOWN FOR THESE SYSTEMS ARE A ¢ COPPER CLAS GROUND

SCHEMATIC AND ARE INTENDED TO SHOW BASIC SYSTEM
DESIGN. CONTRACTOR SHALL VERIFY DIMENSIONS AND
SITE CONDITIONS AND PROVIDE SYSTEMS THAT COMPLY

WITH CODE REQUIREMENTS. EL-24'—

U ROD WITH NO. 301,
A Le-as BRONZE GROUND CLAMP.
—SEE DETAIL "G"

NO. 32, CLASS | COPPER | .
8. AIR TERMINALS ARE TO BE LOCATED AS SHOWN. THEY LIGHTNING CONDUCTOR T
AND PROJECT A MINIMUM OF 10" ABOVE THE ROOF. FASTEN EVERY 3
PROTECTED EDGE. THE SPACING BETWEEN AIR FEET MAX. BOND ELECTRICAL

TERMINALS ARE NOT TO EXCEED 20 FEET. AIR
TERMINALS THAT EXTEND 24" ABOVE THE PROTECTED
EDGE ARE NOT TO EXCEED A SPACING GREATER THAN
25', EXCEPT FOR MID—ROOF AIR TERMINALS (50’ MAX EL"’f"‘l
SPACING).

9. ALL LIGHTNING CONDUCTORS ARE TO MAINTAIN A

HORIZONTAL OR DOWNWARD PATH. ALL BENDS IN THE &
CONDUCTOR SHALL HAVE A RADIUS BEND OF 8 INCHES
OR GREATER, AND SHALL HAVE AN ANGLE BEND OF 90

DEGREES OR GREATER.

A SERVICE GROUND

@

’\-A—§\
ARE TO BE A MAXIMUM OF 24” FROM THE ROOF EDGE RUN CONCEALED BELOW \
b

N

10. EACH INDIVIDUAL ITEM OF THE LIGHTNING PROTECTION é EL-22’
SYSTEM IS NOT LABELED FOR THE SAKE OF CLARITY.
ITEMS ARE INDICATED AT RANDOM LOCATIONS ONLY, A
BUT A COMPLETE SYSTEM SHALL BE PROVIDED TO EL-40'6"
MEET MASTER LABEL REQUIREMENTS.

LEGEND
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NO. 3812CUAT, 3/8" X 12" GENTLY TAPERED

® SOLID COPPER AIR TERMINAL WITH NO. SEE DETAL 78
A 755-12, BRONZE CONCEALED BASE AND NO. 1
133, BRONZE AR TERMINAL SWIVEL ADAPTER.
—SEE DETAIL "A”
° NO. 3818CUATT, 3/8” X 18” GENTLY TAPERED

B TINNED COPPER AIR TERMINAL WITH NO.
CFB1.5, TINNED CHIMNEY FLUE BASE. —SEE
DETAIL "B” ¢

NO. 3812CUAT, 3/8" X 12" GENTLY TAPERED
@ SOLID COPPER AIR TERMINAL WITH NO.

155-12, BRONZE CONCEALED BASE AND NO.
C 123, BRONZE AR TERMINAL ADAPTER. —SEE %%
DETAL ¢ LIGHTNING PROTECTION SYSTEM PLAN
NO. 29 CLASS | COPPER LIGHTNING
CONDUCTOR (29 STRANDS OF 16 AWG WIRE North SCALE: NTS
— 215 LBS. PER 1000 FEET). SEE AR
TERMINAL DETAILS FOR METHOD OF FASTENING.

SECURE TO BUILDING EVERY THREE FEET
MAXIMUM.

NO. 5810, 5/8" X 10'-0" COPPER CLAD
GROUND ROD WITH NO. 302U, UNIVERAL

G CROUND CLAMP. —SEE DETAL "G
SHEET NO. DRAWN BY: DATE . o o MATERIALS MANUFACTURED BY
E oF 2 j( KHO j[ 2013 ] TypﬂCC” ReSId‘eﬁ‘ﬂ”ﬂO}ﬂ V/ ® 301 ZIEGLER DRIVE
f ; : ; GRAYSLAKE, IL 60030
WG NUMBER) ( CHECKED Bv- © 0103 Lightning Protection Drawing 1A (647) 5488700
Typ—1 KHO LIGHTNING PROTECTION + GROUNDING *EXOTHERMIC www.harger.com
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Typical Lightning Protection Drawings g.’“"

Residential Lightning Protection

NO. 3812CUAT, 3/8" X 12"
GENTLY TAPERED SOLID
COPPER AIR TERMINAL
o

NO. 3818CUATT, 3/8" X 18" ————— (O
GENTLY TAPERED TINNED
NO. 133, BRASS COPPER AIR TERMINAL

SWIVEL ADAPTER

NO. 155-12, COPPER
CONCEALED BASE ASSEMBLY

NO. CFB1.5, TINNED
CHIMNEY FLUE BASE

NO. 29T, CLASS | TINNED 104

COPPER LIGHTNING CONDUCTOR 2

(32 STRANDS OF 16 AWG WIRES 0
— 230 LBS. PER 1000°)

NO. CCC2T, TINNED COPPER CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000’)

NO. CCC2, COPPER CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

AIR_ TERMINAL DETAIL "A” AIR_ TERMINAL DETAIL "B”

NTS NTS

NO. 3812CUAT, 3/8" X 12"
GENTLY TAPERED SOLID
COPPER AIR TERMINAL

NO. 123, BRASS AR
TERMINAL ADAPTER

LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000")

7]
(0]
o]
[=4
<]
S
(=)}

NO. 155-12, COPPER
CONCEALED BASE ASSEMBLY

-
o®
o
=
=
0o
o
>
n
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@
[~d
Q
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o
o

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000°)

NO. CCC2, COPPER CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

NO. 302U, BRONZE
UNIVERSAL GROUND CLAMP

NO. 5810, 5/8" X 10’ /

COPPER CLAD GROUND ROD

S&

A =4

AIR TERMINAL DETAIL "C” GROUND ROD DETAIL "G”

NTS NTS

SHEET NO. DRAWN BY: DATE MATERIALS MANUFACTURED BY I
2 oF 2 ][ KHO ][ 2013 ] TYPICAL RESIDENTIAL %‘%” 301 ZIEGLER DRIVE

H H H H GRAYSLAKE, IL 60030
DWG NUMBER) ( CHECKED BY: ©2013 Lightning Protection Details 7\ (847) 548-8700
Typ—1 LIGHTNING PROTECTION - GROUNDING -EXOTHERMIC www.harger.com
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Section 6.4

Typical Lightning Protection Drawings

Commercial Lightning Protection

i

7

A A A
NN A
TWO NO. 5810, 5/8” X 10’/

COPPER CLAD GROUND RODS WITH
ULTRAWELD CONNECTIONS SPACED
10" APART. —SEE DETAILL "G"

e

NOTES: LE

TN

LOWER ROOF FALLS WITHIN ZONES OF PROTECTION
GENERATED BY HIGHER ADJACENT STRUCTURE(S)

A A A ARG A A //'A o A A A
SEE DETAIL "A"
ow om o om om om on s
5 N\ NO. BMTRC1, BIMETAL
’ BOND TO NEAREST STEEL: j
THRU—ROOF CONNECTOR o
©! P< BOND TO BUILDING STEEL gg”NAEEET‘Vg‘NTH(#E)RAWELD\
iy n BELOW. —SEE DETAL "T” : A ]
D™ SEE DETALL "B" E
o8 SEE DETAIL "D \
A /SEE DETALL "C -
Bg— ¢ \ c
b
A A /
B8 NO. A24, CLASS | ALUMINUM
A A NO. A1BC, ALUMINUM 58 LIGHTNING CONDUCTOR RUN A A
O— L PARALLEL CABLE A R EXPOSED ON ROOF. ~FASTEN o
CONNECTOR (TYP.) - D EVERY 3 FEET MAX. ~
BB
¢ /e BB ¢
NO. AZ4, CLASS | ALUMINUM
/UGHTN\NG CONDUCTOR RUN —~ )_
ON PARAPET WALL. FASTEN Al e
©) A EVERY 3 FEET MAX. A A A
&— BOND ROOF DRAIN
A A A (TYP.)
om oe . - &~ om oe
»TL\ A A A A } A A A

COLUMN WITH ULTRAWELD
CONNECTION (TYP.)

GEND

BOND TO BASE OF STEEL/

N

1. THE COMPLETED INSTALLATION SHALL MEET THE "INSTALLATION REQUIREMENTS FOR
LIGHTNING PROTECTION SYSTEMS, UL96A" OF UNDERWRITERS LABORATORIES — CURRENT ®
EDITION. A CERTIFICATE OF COMPLETION FROM AN AUTHORITY HAVING JURISDICTION SHALL
BE FURNISHED TO THE OWNER UPON COMPLETION.

2. ALUMINUM LIGHTNING PROTECTION SYSTEM COMPONENTS SHALL NOT BE MOUNTED TO
COPPER SURFACES. COPPER COMPONENTS SHALL BE USED TO AVOID ELECTROLYTIC
CORROSION.

3. METAL BODIES WITHIN 6 — 0" OF THE LIGHTNING PROTECTION SYSTEM SHALL BE °
BONDED TO THE SYSTEM IN ACCORDANCE WITH UL9BA. B

4. UNDERGROUND METALLIC PIPING ENTERING THE BUILDING SHALL BE BONDED TO THE
NEAREST DOWN CONDUCTOR OR GROUND ELECTRODE.

5. ADHESIVE USED WITH ADHESIVE AIR TERMINAL BASES AND CONDUCTOR FASTENERS SHALL
BE COMPATIBLE WITH ROOFING MEMBRANE — VERIFY WITH ROOFING CONTRACTOR.

6. AIR TERMINALS HAVE BEEN LOCATED ON THE ROOF TOP EQUIPMENT AS REQUIRED. IF
THE METAL THICKNESS OF AN OBJECT IS 3/16” OR GREATER, AR TERMINALS MAY BE ®
ELIMINATED IF THE OBJECT IS PROPERLY CONNECTED TO THE SYSTEM. c

7. ROOF TOP EQUIPMENT NOT SHOWN ON THIS DRAWING SHALL BE PROTECTED AS REQUIRED
TO MEET THE REQUIREMENTS LISTED ABOVE INCLUDING THE INSTALLATION OF AIR
TERMINALS AND OR BONDING. IF THE METAL THICKNESS OF AN OBJECT IS 3/16" OR
GREATER, AIR TERMINALS MAY BE ELIMINATED IF THE OBJECT IS PROPERLY CONNECTED TO
THE SYSTEM.

8. AR TERMINALS ARE TO BE LOCATED AS SHOWN. THEY ARE TO BE A MAXIMUM OF 24"
FROM THE ROOF EDGE AND PROJECT A MINIMUM OF 10" ABOVE THE PROTECTED EDGE. ®
THE SPACING BETWEEN AIR TERMINALS ARE NOT TO EXCEED 20 FEET. AIR TERMINALS THAT D
EXTEND 24" ABOVE THE PROTECTED EDGE ARE NOT TO EXCEED A SPACING GREATER THAN
25", EXCEPT FOR MID—ROOF AIR TERMINALS (50’ MAX SPACING).

9. ALL LIGHTNING CONDUCTORS ARE TO MAINTAIN A HORIZONTAL OR DOWNWARD PATH. ALL
BENDS IN THE CONDUCTOR SHALL HAVE A RADIUS BEND OF 8 INCHES OR GREATER, AND
SHALL HAVE AN ANGLE BEND OF 90 DEGREES OR GREATER.

. EACH INDIVIDUAL ITEM OF THE LIGHTNING PROTECTION SYSTEM IS NOT LABELED FOR THE
SAKE OF CLARITY. ITEMS ARE INDICATED AT RANDOM LOCATIONS ONLY, BUT A COMPLETE
SYSTEM SHALL BE PROVIDED TO MEET MASTER LABEL REQUIREMENTS.

. ROOF PADS, PAVERS, FLASHINGS OR ANY OTHER SPECIAL ROOFING MATERIALS REQUIRED
FOR THE INSTALLATION OF THE LIGHTNING PROTECTION SYSTEM SHALL BE FURNISHED AND
INSTALLED BY THE ROOFING CONTRACTOR.

North

NO. 1218ALAT, 1/2" X 18"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED VERTICALLY.
—SEE DETAIL "A”

NO. 1212ALAT, 1/2" X 12"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED HORIZONTALLY.
—SEE DETAIL "B”

NO. 1224ALAT, 1/2" X 24"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED HORIZONTALLY
SET IN ADHESIVE.

—SEE DETAIL "C”

NO. 1218BALAT, 1/2" X 18"
GENTLY TAPERED SOLID

ALUMINUM AIR TERMINAL ¢
WITH NO. AUBU12I,

ALUMINUM UNIVERSAL BASE
MOUNTED VERTICALLY.

—SEE DETAL "D”

N
% LIGHTNING PROTECTION SYSTEM PLAN

NO. 29 CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRE
— 215 LBS. PER 1000 FEET).
SEE AIR TERMINAL DETAILS
FOR METHOD OF FASTENING.
SECURE TO BUILDING EVERY
THREE FEET MAXIMUM.

NO. A24 CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRE —
98 LBS. PER 1000 FEET).
SEE AIR TERMINAL DETAILS
FOR METHOD OF FASTENING.
SECURE TO BUILDING EVERY
THREE FEET MAXIMUM.

NO. BMTRC1, BIMETAL THRU
ROOF CONNECTOR ASSEMBLY
WITH NO. 29, DOWN
CONDUCTOR BOND TO
STRUCTURAL STEEL BELOW.
—SEE DETALL "T"

TWO NO. 5810, 5/8” X
10°—0" COPPERCLAD GROUND

¢ RODS WITH ULTRAWELD
CONNECTIONS.  SPACE 10
FEET APART AT EACH DOWN
CONDUCTOR LOCATION. —SEE
DETAIL "G"

SCALE: NTS

DATE
©2013

(

][I#.‘%I%ﬂ[ Typical Commercial Lightning Protection Drawing ][SHESEQ'O]
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Section 6.4

Typical Lightning Protection Drawings

PRAEGEL

®

Commercial Lightning Protection

NO. 121BALAT, 1/2” X 18"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE MOUNTED
VERTICALLY

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000)

NO. ACC2, ALUMINUM CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

e een S §

AIR TERMINAL DETAIL "A”

NO. 1212ALAT, 1/2" X 127
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE MOUNTED
WITH STAINLESS STEEL
FASTENERS

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000")

\

{Cwomrrmas §

NO. ACC2, ALUMINUM CABLE:
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

AIR TERMINAL DETAIL "B”

NO. 1224ALAT, 1/2" X 24"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE SET
IN ADHESIVE

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000")

NO. A262, ALUM.
ADHESIVE CABLE
FASTENER EVERY 3
MAX.

AIR TERMINAL DETAIL "C”

NTS
8
NO. 121BALAT, 1/2" X 18"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
Ld

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE MOUNTED
VERTICALLY

NO. A24, CLASS | ALUMINUM

NO. A24, CLASS | ALUMINUM ~
LIGHTNING CONDUCTOR (24 \
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000°)

NO. BMTRC1, BIMETAL THRU*RDOF/

CONNECTOR ASSEMBLY

1" PVC PIPE BY OTHERS

NTS NTS

VA—29B ULTRAWELD MOLD
WITH NUWTUBESO OR
US390 WELD METAL

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000°)

WITH NUWTUBE150 OR
US150 WELD METAL

G0-58298 ULTRAWELD MOLD J

LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 10007) GD-58298 ULTRAWELD MOLD
WITH NUWTUBE115 OR
US115 WELD METAL o
NO. 29, CLASS | COPPER
NO. ACC2, ALUMINUM CABLE :
CLIP WITH STAINLESS STEEL 7 E‘TGRTNN[‘;;GOEOWNSU@SRW%SS _ NO. 5810, 5/8" X 10 o
FASTENER — EVERY 3’ MAX. / 215 LBS. PER 1000°) COPPER CLAD GROUND ROD A
A
. VU-298 ULTRAWELD MOLD
WITH NUWTUBE115 OR 10°-0" MIN.
UST15 WELD METAL ~ ~d
o
99 I 9~
AIR TERMINAL DETAIL "D THRU ROOF DETAIL T GROUND ROD DETAIL "G
NTS NTS NTS

DATE
©2013

][I{‘.‘%I%][ Typical Commercial Lightning Protection Drawing j[s“fgl'goj
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5}

CUATT - STYLE GENTLY —————

CUAT / ALAT - STYLE GENTLY TAPERED AIR TERMINAL

TAPERED AIR TERMINAL

1511 - STYLE FLAT SURFACE
AIR TERMINAL BASE

CFB - STYLE CHIMNEY
FLUE AIR TERMINAL BASE

COPPER OR ALUMINUM,
CLASS T OR CLASS 1T
LIGHTNING PROTECTION
CONDUCTOR

TINNED COPPER, CLASS I OR
CLASS II LIGHTNING
PROTECTION CONDUCTOR

CCCT - STYLE CABLE 7
FASTENER \ /’
@, |

)

(wommerwa S §

CCC/ ACC - STYLE
CABLE FASTENER

1511 - STYLE AIR TERMINAL BASE CFB - STYLE AIR TERMINAL BASE
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 e 800-842-7437 « www.harger.com NTS © 2013 847-548-8700 o 800-842-7437 « www.harger.com NTS
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£

Jd CUAT / ALAT - STYLE GENTLY ———————————=—| [%}

<3 TAPERED AIR TERMINAL g

CUAT / ALAT - STYLE GENTLY ———————#=—|
TAPERED AIR TERMINAL

& o
! -
: |
f =
g 157 / 158 - STYLE VERTICAL H
) AIR TERMINAL BASE £
PRB - STYLE PIPE AIR 3
TERMINAL BASE =
CCC/ ACC - STYLE
CABLE FASTENER
COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION COPPER OR ALUMINUM,
CONDUCTOR CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR
PRB - STYLE AIR TERMINAL BASE 157 / 158 - STYLE AIR TERMINAL BASE
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 » 800-842-7437  www.harger.com NTS © 2013 847-548-8700  800-842-7437 « www.harger.com NTS

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 353



-
o®
0
=
=
0o
o
>
n
&,
@
[~
Q
3
0
o

"]
(0]
o]
[=4
<]
S
(=)}

Section 6.5

Lightning Protection & Grounding Details

354

CUAT / ALAT - STYLE GENTLY ————==—
TAPERED AIR TERMINAL

UBS - STYLE UNIVERSAL
SWIVAL AIR TERMINAL BASE

COPPER OR ALUMINUM;
CLASS T OR CLASS IT

LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

UBS - STYLE AIR TERMINAL BASE WITH CC

HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 e 800-842-7437 » www.harger.com

NTS

[0}

CUAT / ALAT - STYLE GENTLY ————#=—|
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL-
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED HORIZONTALLY

COPPER OR ALUMINUM,
CLASS T OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

/>
ﬁ\( ——

CCC / ACC - SERIES
CABLE FASTENER

UBU - STYLE AIR TERMINAL BASE WITH CC

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700 « 800-842-7437 « www.harger.com nTS

PRAEGEL

)

CUAT / ALAT - STYLE GENTLY —————|
TAPERED AIR TERMINAL

UBS - STYLE UNIVERSAL
SWIVAL AIR TERMINAL BASE

(ommrmns

COPPER OR ALUMINUM,
CLASS T OR CLASS 1T
LIGHTNING PROTECTION
CONDUCTOR

262 - SERIES ADHESIVE
CABLE FASTENER

UBS - STYLE AIR TERMINAL BASE WITH 262

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 « 800-842-7437 » www.harger.com

CUAT / ALAT - STYLE GENTLY ——————=|
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED HORIZONTALLY

e g §

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

262 - SERIES ADHESIVE
CABLE FASTENER

UBU - STYLE AIR TERMINAL BASE WITH 262

HARGER LIGHTNING & GROUNDING

© 2013 847-548-8700 o 800-842-7437 o www.harger.com
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)

CUAT / ALAT - STYLE GENTLY —————————— ==
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED VERTICALLY

COPPER OR ALUMINUM,
CLASSIORCLASS II

LIGHTNING PROTECTION
CONDUCTOR

CCC/ ACC - SERIES
CABLE FASTENER

UBU - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 o 800-842-7437 « www.harger.com NTS

Section 6.5

CUAT / ALAT - STYLE GENTLY-
TAPERED AIR TERMINAL

3 &

UBU - STYLE UNIVERSAL
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED VERTICALLY

PBE - STYLE AIR TERMINAL
BASE EXTENSION

CCC / ACC - SERIES
CABLE FASTENER

COPPER OR ALUMINUM,
CLASSIOR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

PBE - STYLE AIR TERMINAL BASE EXTENSION

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700 o 800-842-7437 « www.harger.com TS

O

CUAT / ALAT - STYLE GENTLY———— =
TAPERED AIR TERMINAL

120 - STYLE AIR
TERMINAL ADAPTER

155/ 156 - STYLE
UNIVERSAL CONCEALED
AIR TERMINAL BASE

MOUNTED HORIZONTALLY

COPPER OR ALUMINUM,
CLASS I OR CLASS 1T
LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

155 / 156 - STYLE HORIZONTAL AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

CUAT / ALAT - STYLE GENTLY ——————————— =
TAPERED AIR TERMINAL

120 - STYLE AIR TERMINAL
ADAPTER

155 / 156 - STYLE
UNIVERSAL CONCEALED
AIR TERMINAL BASE
MOUNTED VERTICALLY

COPPER OR ALUMINUM,
CLASS I OR CLASS IT

LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

155/ 156 - STYLE VERTICAL AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

Lightning Protection & Grounding Details
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Section 6.5

Lightning Protection & Grounding Details

PRAEGEL

CUAT / ALAT - STYLE GENTLY ——————————
TAPERED AIR TERMINAL

130 - STYLE AIR TERMINAL ——— =
SWIVEL ADAPTER

158-XX - STYLE
CONCEALED VERTICAL
AIR TERMINAL BASE

CCC/ ACC - STYLE
CABLE FASTENER

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

158-XX - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700 o 800-842-7437 « www.harger.com NTS

CUAT / ALAT - STYLE GENTLY ———=—
TAPERED AIR TERMINAL

160 - STYLE RIDGE
SADDLE AIR TERMINAL
BASE

(e wrmal §

LIGHTNING PROTECTION
CONDUCTOR

CCC/ ACC - SERIE!
CABLE FASTENER

160 - STYLE AIR TERMINAL BASE EXTENSION

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 » 800-842-7437 o wwW.harger.com

CUAT / ALAT - STYLE GENTLY —————=—|
TAPERED AIR TERMINAL

120 - STYLE AIR TERMINAL:
ADAPTER

162 - STYLE CONCEALED
RIDGE AIR TERMINAL
BASE

CCC / ACC - STYLE

CABLE FASTENER \
COPPER OR ALUMINUM,——=—§2
CLASS I OR CLASS IT

LIGHTNING PROTECTION
CONDUCTOR

162 - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700  800-842-7437 « www.harger.com NTS

COPPER OR ALUMINUM,
CLASS T OR CLASS IT
LIGHTNING PROTECTION
CONDUCTOR

TRC - STYLE THRU-ROOF
CONNECTOR

COPPER OR ALUMINUM,
CLASS T OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

TRC STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 » 800-842-7437  www.harger.com
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COPPER OR ALUMINUM,
CLASS T OR CLASS II

LIGHTNING PROTECTION
CONDUCTOR

225 - STYLE THRU-ROOF

COPPER OR ALUMINUM,
CLASS I OR CLASS 1T
LIGHTNING PROTECTION
CONDUCTOR

226 - STYLE THRU-ROOF —=— L’ 2

CONNECTOR CONNECTOR
COPPER OR ALUMINUM,
CLASS I OR CLASS IT
LIGHTNING PROTECTION
CONDUCTOR

COPPER OR ALUMINUM,

CLASS T OR CLASS IT
LIGHTNING PROTECTION
CONDUCTOR

225 - STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700  800-842-7437 « www.harger.com NTS

226 - STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700 e 800-842-7437 « www.harger.com NTS
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c
©
=) -l
LT on
COPPER OR ALUMINUM, ]
7]
COPPER OR ALUMINUM, EIL(?:?,\‘IISE g;gisEgmN L«
CLASS I OR CLASS 1I CONDUCTOR © =
LIGHTNING PROTECTION ~—— 89
CONDUCTOR c
£
O
L}
[
230H - STYLE THRU-RO
CONNECTOR
230V - STYLE THRU-ROOF —————#=—
CONNECTOR
COPPER OR ALUMINUM, COPPER OR ALUMINUM,
CLASS I OR CLASS I CLASS T OR CLASS I
LIGHTNING PROTECTION LIGHTNING PROTECTION
CONDUCTOR CONDUCTOR

230V - STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700 ¢ 800-842-7437 « www.harger.com NTS

230H STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

© 2013 847-548-8700 e 800-842-7437 e www.harger.com NTS

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437

357




Section 6.5 A EN72NEY
Lightning Protection & Grounding Details FHRAREGE

No. 222, Style Heavy Duty
Bonding Lug

No. 213, Style Bonding Plate

No. 204 Style Parallel
Connector Connector

No. 223, Style Hange

Bonding Plate
No. 211, Bi-Metal Connector
TYPICAL CABLE CONNECTORS TYPICAL BONDING LUGS & PLATES
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 « 800-842-7437 o WWW.harger.com NTS ©2013 847-548-8700 « 800-842-7437 « www.harger.com NTS

BONDING DETAILS AND AIR TERMINAL LOCATIONS
SHOWN ARE TYPICAL, GENERAL EXAMPLES ONLY.
FINAL EXTENT OF BONDING AND SPECIFIC FITTING
APPLICATIONS TO BE DETERMINED IN FIELD BASED
ON ACTUAL SITE CONDITIONS.
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VERTICALLY MOUNTED AIR TERMINAL ON PARAPET SPACE 20 FEET (7) BOND WINDOW, DOOR FRAMES, V.T RS, LADDERS, AND ANTENNAS, OR
MAXIMUM. SEE AIR TERMINAL DETALL. ég\h(‘ gﬂleg\Ouélc OBJECTS WITH BONDING LUGS AND SECONDARY
() HORIZONTALLY MOUNTED AIR TERMINAL ON ROOF SPACE 20 FEET MAIN LIGHTNING CONDUCTOR.

MAXIMUM. SEE AIR TERMINAL DETALL. (9) ADEHSIVE CABLE HOLDER EVERY 3 FEET MAXIMUM SPACING.

(3) AIR TERMINALS MOUNTED ON MECHANICAL EQUIPMENT ENCLOSURE. CABLE CLIP WITH STAINLESS STEEL SCREWS EVERY 3 FEET MAXIMUM
(4) AIR TERMINAL MOUNTED ON EXHAUST FAN (" DEAD-END' METHOD). o iZ@EéNgéwNECTOR

(8) AIR TERMINAL ON SKYLIGHT WITH SADDLE TYPE AIR TERMINAL BASE. @) 7y1py-R00F CONNECTOR

(6) AIR TERMINAL MOUNTED ON GUARDRAIL WITH PIPE RAILING BASE. (3 LIGHTNING DOWN CONDUCTOR.

TYPICAL ROOF LIGHTNING PROTECTION LAYOUT

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 « 800-842-7437 « www.harger.com NTS
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COPPER LIGHTNING ——————————=
PROTECTION OR GROUNDING

CONDUCTOR NO. 305 - GROUND

. ROD CLAMP
SN—-—,
/ & <
NO. 302U, UNIVERSAL
GROUND ROD CLAMP COPPER LIGHTNING
PROTECTION OR GROUNDING
CONDUCTOR
COPPER, COPPER CLAD OR ——— |
STAINLESS STEEL GROUND
ROD O
8 COPPER, COPPER CLAD OR ———»=—|
STAINLESS STEEL GROUND
ROD
/
A4
300 - STYLE GROUND ROD DETAIL 305 - STYLE GROUND ROD DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 o 800-842-7437 ¢ www.harger.com NTS © 2013 847-548-8700 » 800-842-7437 « www.harger.com NTS
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GAW910 - TEST —— e 2
WELL L«
-b’ fa—
38
£
COPPER LIGHTNING — NO. 305 - GROUND ]
PROTECTION OR ROD CLAMP e
GROUNDING
CONDUCTOR
NO. 305 - GROUND —| COPPER LIGHTNING
ROD CLAMP PROTECTION OR
~ L GROUNDING
9 CONDUCTOR
7
COPPER, COPPER CLAD —————=—
OR STAINLESS STEEL COPPER, COPPER CLAD OR ————————=—
GROUND ROD STAINLESS STEEL GROUND
U ROD
U
305 - DELTA GROUND ROD DETAIL 305 - GAW910 - GROUND ROD DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 o 800-842-7437 « www.harger.com NTS ©2013 847-548-8700 « 800-842-7437  www.harger.com NTS
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Section 6.5 A EN72NEY
Lightning Protection & Grounding Details FHRAREGE

COPPER LIGHTNING PROTECTION —————— = COPPER LIGHTNING PROTECTION
OR GROUNDING CONDUCTOR OR GROUNDING CONDUCTOR

GD - STYLE ULTRAWELD CONNECTION

COPPER, COPPER CLADOR ——————————

£ STAINLESS STEEL GROUND
ROD O
COPPER, COPPER CLADOR ————————————————— | O
STAINLESS STEEL GROUND
ROD
R
"
GD - STYLE GROUND ROD DETAIL GS - STYLE GROUND ROD DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 » 800-842-7437 « www.harger.com NTS ©2013 847-548-8700 « 800-842-7437 » www.harger.com NTS

= PT - STYLE ULTRAWELD

o CONNECTION

£

RS RT - STYLE

o A ULTRAWELD

> [=4 COPPER LIGHTNING CONNECTION

nS PROTECTION OR

o, o GROUNDING CONDUCTOR

a COPPER LIGHTNING
g PROTECTION OR

2 GROUNDING CONDUCTOR

GO - STYLE ULTRAWELD

GO - STYLE ULTRAWELD
CONNECTION

CONNECTION

GG - STYLE ULTRAWELD ————————— &=

CONNECTION
COPPER, COPPER CLAD OR——#=—
STAINLESS STEEL GROUND J
ROD
N COPPER, COPPER CLADOR — |
STAINLESS STEEL GROUND
ROD
U/
GO - PT - GROUND ROD DETAIL GO - RT - GROUND ROD DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013  847-548-8700 « B00-8427437 « www.harger.com TS ©2013  B47-548-8700 o 800-842-7437 o www.harger.com NTS
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AN Lightning Protection & Grounding Details

FINISH GRADE

TEST WELL

BREATHER HOLES ————|

6" DIA. MIN, —=— ——

EGR - VERTICAL STAINLESS STEEL

CPC-APC1/1.25 -
STYLE PIPE CLAMP

CPC - APC - STYLE PIPE
CLAMP

UPC - STYLE PIPE
CLAMP

CPC - APC - UPC - STYLE PIPE CLAMPS

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 » 800-842-7437 » WWW.harger.com NTS

FINISH GRADE

TEST WELL
BURY LINE—— BREATHER HOLES
#2T SOLID TINNED ——— BURY LINE
CONDUCTOR (OR AS #2T SOLID TINNED
SPECIFIED) CONDUCTOR (OR AS /\
SPECIFIED) %
ULTRAWELD &
CONNECTION ULTRAWELD SN
CONNECTION
// S
ULTRAFILL SEO <
S
S ;
NS //\\
LEECH HOLES ——————

EGR - HORIZONTAL ENHANCED

ENHANCED GROUND ROD STAINLESS STEEL GROUND ROD
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013 847-548-8700  800-842-7437 « www.harger.com NTS ©2013 847-548-8700 » 800-842-7437 » www.harger.com NTS

NO. FGC2, FENCE
GROUNDING CLAMP

NO. HD STYLE ULTRAWELD
CONNECTION

NO. VU STYLE ULTRAWELD
CONNECTION

COPPER LIGHTNING
PROTECTION OR
GROUNDING CONDUCTOR

NO. GIX STYLE GATE JUMPER
WITH VA STYLE ULTRAWELD
CONNECTION

CONNECT GROUND CONDUCTOR
TO POST WITH VA STYLE
ULTRAWELD CONNECTION

CONNECT FENCE BONDING
CONDUCTOR TO GROUND
CONDUCTOR WITH PT STYLE
ULTRAWELD CONNECTION

TYPICAL FENCE & GATE BONDING DETAIL

HARGER LIGHTNING & GROUNDING

© 2013 847-548-8700 » 800-842-7437 » www.harger.com
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Section 6.5

Lightning Protection & Grounding Details

PRAEGEL

XGP3.25/3.254/0
EQUIPMENT GROUND PLATE

BS STYLE ULTRAWELD
CONNECTION

NO. Gaas414.zm,/

3/8"x4"x14.25", COPPER
GROUND BAR

XGP IN-USE DETAIL

HARGER LIGHTNING & GROUNDING

©2013 847-548-8700 e 800-842-7437 « www.harger.com NTS

CPC - UPC STYLE
PIPE CLAMP

CONDUIT TO SRG BONDING DETAIL

HARGER LIGHTNING & GROUNDING

© 2013 847-548-8700 o 800-842-7437  www.harger.com NTS

VHO61SQMX ULTRAWELD
CONNECTION WITH US25 OR
NUWTUBE25 WELD METAL.

NO. 6 COPPER BONDING
CONDUCTOR (6-7 AWG)

BCF61.5016B ULTRAWELD
CONNECTION WITH US25 OR
NUWTUBE25 WELD METAL.

FLAT STRIP SIGNAL REFERENCE
GRID (SRG) 2"x0.016" COPPER
STRIP ON 2' CENTER TYPICAL.
VERIFY SIZE WITH HARGER
PRIOR TO ORDERING.

VHO - RAISED FLOOR PEDESTAL GROUNDING

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 o 800-842-7437 » www.harger.com NTS

GPC6SQ, GROUND PEDESTAL
CLAMP

NO. 6 COPPER BONDING
CONDUCTOR (6-7 AWG)

BCF61.5016B ULTRAWELD
CONNECTION WITH US25 OR
NUWTUBE25 WELD METAL.

FLAT STRIP SIGNAL REFERENCE
GRID (SRG) 2"x0.016" COPPER
STRIP ON 2' CENTER TYPICAL.
VERIFY SIZE WITH HARGER
PRIOR TO ORDERING.

GPC RAISED FLOOR PEDESTAL GROUNDING

HARGER LIGHTNING & GROUNDING

© 2013 847-548-8700 o 800-842-7437 ¢ www.harger.com NTS
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AN Lightning Protection & Grounding Details

CUxxEL90 90°

Copper Elbow
C-Type Compression Tap
No. RGBV145872A Rack
Ground Bar
GJ67G Style Ground Jumper

e
CUxxSPL Copper Splice Plate WBKT1KIT, Bracket and
Insulator
TYPICAL PERIMETER GROUND BUS LAYOUT RACK GROUNDING DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 e 800-842-7437 ¢ www.harger.com NTS ©2013 847-548-8700 o 800-842-7437 « www.harger.com NTS

NO. GBI14412C, 1/4" X 4" X 12"
GROUND BUS BAR WITH "C"
HOLE PATTERN

Y, 4"\‘ CABLE TRAY \
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NO. GI67G102A1/4KIT,
INSULATED GROUND JUMPER
WITH MOUNTING HARDWARE

NO. GBI14412C GROUND BAR DETAIL GJ67G102A1/4KIT GROUND JUMPER
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 o 800-842-7437 o www.harger.com NTS ©2013 847-548-8700 o 800-842-7437 ¢ www.harger.com NTS
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Section 6.6: Wireless Communication Site HAL‘/I )
Lightning Protection & Grounding System Specification G AN

Section 33 79 00 (Formerly 16711) — Wireless Communication Site Lightning
Protection and Grounding System Specification

Part 1 — GENERAL

1.01 Summary

a. Provide a complete lightning protection and grounding system for the tower and the building(s) or
structures included on the contract drawings that do not fall within a zone of protection generated by
the taller tower. The system shall provide safety for the oblekcts mounted on the tower, the building,
the buildings contents and occupants by preventing damage caused by lightning. The design of this
system is to be in strict accordance with this section of the specifications and all contract drawings that
apply.

b. The lightning protection system on the building(s) shall be installed by a firm actively engaged in
the installation of Lightning Protection System. The completed system shall comply with the
latest editions of the Installation Requirements for Lightning Protection Systems, UL96A and of the
National Fire Protection AssociationKlLightning Protection Standard, NFPA 780.

c. The work covered under this section of the specification consists of furnishing an adequate number
of skilled trained personnel, materials and services required for the completion of a functional and
unobtrusive lightning protection system on the shelter and a complete grounding system for the site.

1.02 References]
a. Lightning Protection for the Shelter
I. NFPA 780, Standard for the Installation of Lightning Protection Systems.
II. UL 96A, Installation Requirements for Lightning Protection Systems.
III. Harger Lightning Protection System Specification Section 16670
b. Grounding
I. NFPA 70, National Electric Code
II. IEEE Std.1100, IEEE Recommended Practice for Powering and Grounding Electronic Equipment.
1.03 Submittals[]

a. Shop drawings shall be submitted to the architect and engineer for approval prior to commencement of
the installation. Shop drawings are to show the extent of the system layout designed specifically for
the building(s) or structures included in the contract drawings along with details of the products to be
used in the installation.
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Part 2 - TOWER

2.01 Air TerminalsC™

a. Air terminal(s), (lightning rod) shall extend a minimum of two feet above the tallest object on the
tower (verify all objects on the tower fall within a zone of protection, the zone of protection shall
be determined by utilizing the 150 foot radius rolling sphere concept). If required the air terminals
may be mounted at an angle on the side of the tower to insure the oblekt falls within the zone of
protection.

b. The air terminals shall be constructed of 304 stainless steel or copper clad steel for strength. Two
inches of thread shall be provided on the bottom of the air terminal for mounting purposes. The
air terminal shall be fastened to the tower with pressure type connections utilizing stainless steel nuts
and lock washers.
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HAL‘/I ) Section 6.6: Wireless Communication Site
G AN Lightning Protection & Grounding System Specification

Section 33 79 00 (Formerly 16711) — Wireless Communication Site Lightning
Protection and Grounding System Specification

2.02 Down Conductors]

a. The tower legs shall be utilized as the down conductor for the lightning protection system as they
provide an acceptable path of conductancelln addition utilizing the tower legs will eliminate the need
to fasten the down conductor the entire height of the tower.

2.03 Grounding
a. Coax Cables[]

I. The coax cables shall be grounded to the tower at the top and bottom, and right before entering
the equipment shelter, using coaxial grounding kits. Ground bars may be mounted on the tower
to provide grounding points for the coaxial grounding kits. If the tower is taller than 1501
the cables shall be grounded every 7500r less. The coax cables shall be run down the center of
the tower whenever possible.

b. Ground Rods[]

I.  Ground radials utilizing 5[8Ck 10Cdopper clad steel ground rods and (2 AWG solid tin coated
copper ground conductor shall be used as the grounding electrodes. The ground conductor
shall be connected to the tower or to a tower leg grounding strap with Ultraweld exothermic
connections. In new construction, the rebar in the tower footing shall also be connected to the
grounding system with Ultraweld exothermic connections.

II. The ground rods shall be spaced 16[apart along the radial. The C2 AWG ground conductors shall
be connected to the ground rod using Ultraweld exothermic connections. The length and
number of ground radials required will vary due to ground resistance which is affected by the
soil conditions. The length of the radials should not be more than 750The ground resistance shall
be measured periodically, (during different climatic conditions), and shall always measure 5 Ohms
or less.

¢. Ground Loop Conductor

I.  Aground loop conductor utilizing [ AWG solid tinned copper conductor shall encompass the base
of the tower and shall be connected to the shelter grounding system and shall interconnect all
ground electrodes.

d. Guy Wires[d

I.  Guy wires and guy anchors shall also be grounded. Tinned coated bronze or stainless steel
pressure connectors shall connect the guy wires to the [ AWG solid tinned copper conductors.
The ground conductor should be connected to the guy anchor with Ultraweld exothermic
connections if permitted by the manufacturer. The conductors shall be connected to two 58 101
copper clad ground rods spaced 16[@part with Ultraweld exothermic connections.
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Part 3 — SHELTER

3.01 A shelter that is not located within a zone of protection generated by the tower shall be protected by a
lightning protection system.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 365



Section 6.6: Wireless Communication Site HAL‘/I )
Lightning Protection & Grounding System Specification G AN

Section 33 79 00 (Formerly 16711) — Wireless Communication Site Lightning
Protection and Grounding System Specification

3.02 Air TerminalsC]

a. Air terminals shall prolekct a minimum of ten inches above the oblékt or area it is to protect and shall
be located at intervals not exceeding 20’-0” along ridges and along the perimeter of flat or gently
sloping roofs (flat or gently sloping roofs include roofs that have a pitch less than 3:12). Air terminals
shall be located within two feet of roof edges and outside corners of protected areas.

b. Air terminals shall be installed on mechanical units and other metallic oblekts not located within a
zone of protection and which have an exposed metal thickness less than 36 of an inch. [bléekcts
having an exposed metal thickness 3006 of an inch or greater shall be connected to the lightning
protection system as required by the specified standards using main size conductor and bonding plates
having a minimum of 3 square inches of surface contact area.

c. Air terminal bases shall be securely fastened to the structure in accordance the specified standards
including the use of adhesive that is compatible with the surface it is to be used on or stainless steel
fasteners.

d. Main conductors shall be sized in accordance with the specified standards for Class I or Class II
structures and shall provide a two way horizontal or downward path from each air terminal to
connections with the ground system. Conductors shall be free of excessive splices and no bend of a
conductor shall form a final included angle of less than neither 90 degrees nor have a radius of bend
less than 8 inches.

e. Down conductors shall be sized in accordance with the specified standards and in no case shall be
smaller than the main roof conductor. Down conductors shall be spaced at intervals averaging
not more than 100 feet around the perimeter of the structure. In no case shall a structure have
fewer than two down conductors. Where down conductors are installed exposed on the exterior of
a structure and are sublekt to physical damage or displacement, guards shall be used to protect the
conductor a minimum of 6 feet above grade. Metallic guards shall be bonded at each end.

3.03 Roof Penetrations

a. Roof penetrations required for down conductors or for connection to structural steel framework shall
be made using thru-roof assemblies with solid riser bars and appropriate roof flashing. Conductors
shall not pass directly through the roof. The roofing contractor shall furnish and install the materials
required to properly seal all roof penetrations of the lightning protection components and any
additional roofing materials or preparations required by the roofing manufacturer for lightning
conductor runs to assure compatibility with the warranty for the roof including roof pads that may be
required to protect the roof under each of the lightning protection components.
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3.04 Grounding
a. Ground loop conductor

I. A ground loop conductor utilizing (2 AWG solid tinned copper conductor shall encompass the
shelter and be connected to the tower grounding system and shall interconnect all ground
electrodes.
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HAL‘/I ) Section 6.6: Wireless Communication Site
G AN Lightning Protection & Grounding System Specification

Section 33 79 00 (Formerly 16711) — Wireless Communication Site Lightning
Protection and Grounding System Specification

b. Ground electrodes

I.  Ground electrodes shall be copper clad steel and a minimum 5[8[Hiameter and 10 feet long. A
ground electrode shall be provided for each down conductor and shall be spaced on average 161
apart. The down conductor shall be connected to the ground electrode by an Ultraweld
exothermically welded connection. Ground electrodes shall be located a minimum of 2 feet below
grade and shall be installed below the frost line where possible (excluding shallow
topsoil conditions).

¢. Bonding

I. The structural steel and or rebar of the shelter shall be connected to the ground loop at each
corner with Ultraweld exothermic connections.

d. Ground mesh

I. Equipotential ground mesh shall be provided and connected to the tower grounding system
and the shelter ground loop with Ultraweld exothermic connections. The ground mesh can
be strategically placed to help protect personnel against step and touch voltages and improve the
grounding system. 5[8k 10[Cdopper clad ground rods shall be connected to each corner of the
ground mesh with Ultraweld exothermic connections.

e. Ground Bars

I. A Oxhick copper exterior ground bar shall be provided and installed on the exterior of the
shelter near the point where the coax lines enter the shelter. The ground bar shall be connected to
the grounding system with an Ultraweld exothermic connection and shall serve as the single point
ground bus.

II. A OCthick copper interior ground bar shall be provided and installed on the inside of the shelter
on the opposite side of the wall that the exterior ground bar is mounted. The interior ground
bar shall be connected to the exterior bar using a min. 2[wide copper strap, [2 AWG solid
tinned copper ground conductor or with a solid copper or brass horizontal riser bar. When
using a copper flat strap or conductor the connections to the interior and exterior bars should be
with an Ultraweld exothermic connection when possible. All interior equipment and grounded
metal bodies shall be connected to the interior ground bar.
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3.05 Equipotential Grounding

a. Common interconnection of all grounded systems within the building shall be ensured by
interconnecting to the lightning protection system using main size conductor and fittings.

b. This interconnection shall include but is not limited to the electrical service, telephone and antenna
system grounds as well as all underground metallic piping systems including water, gas and sewer.
Interconnection to a gas or water line shall be made on the customerElside of the meter. Fences,
generators and rebar in new construction shall also be bonded to the grounding system. Steps shall
be taken to ensure a continuous bond for all grounded metal bodies. All underground and wherever
possible above ground connections shall be with Ultraweld exothermic connections.

Part 4 — Difficult Grounding Conditions

4,01 If the site soil resistivity is 15,000Qcm or greater, standard approaches to achieving the required system
ground resistance may be ineffective. In this situation, the ground electrode system may require the
use of enhanced ground rod electrodes and or the utilization of Ultrafill ground enhancement backfill
materials. Contact Harger Lightning & Grounding for solutions when difficult grounding conditions are
encountered.
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Section 6.6: Wireless Communication Site HAL‘/I )
Lightning Protection & Grounding System Specification G AN

Section 33 79 00 (Formerly 16711) — Wireless Communication Site Lightning
Protection and Grounding System Specification

Part 5 — Equipment Protection

5.01 RF Surge Protection

a. All coax cables shall be grounded to the single point exterior ground bar before entering the building.
In-line suppressors shall be installed immediately after the coax enters the building. These suppressors
shall be grounded to the interior ground bar.

5.02 AIQ Surge Suppression
a. Surge suppression shall be provided at all service entrances.

b. Surge protection shall be installed at the service entrance panel. The unit shall have one time
withstand surge capacity of 100 KA or more. (One time withstand if an 8 x 20 micro second pulse
stated in thousands of amperes). The surge protection unit shall be a UL 1449 listed device.

¢. Series type plug-in suppressors shall be installed at the plug-in receptacles where sensitive
communications equipment is connected.
5.03 Telephone [Data Surge Suppression
a. Surge suppression shall be provided at all service entrances and at entrances of conductive signal,
data and communication services.

b. In-line twisted pair protectors shall be installed for all telephone, data, fax, modem lines, etc. They
shall also be bonded to the interior ground bar.

Part 6 — Acceptable Sources / Manufacturers

6.01 Acceptable Manufacturers
a. Harger Lightning & Grounding
301 [kgler Drive, Grayslake, IL 60030
(847) 548-8700 e 800-842-7437 e Fax (847) 548-8755
E-mail: hargersales@harger.com e Web-site: www.harger.com
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HAL‘/I ‘ Section 6.6: Wireless Communication Site
ZAAT i,

Lightning Protection & Grounding System Specification

Section 33 79 00 (Formerly 16711) — Wireless Communication Site Lightning
Protection and Grounding System Specification

Part 7 — List of Approved Materials

7.01

7.02

7.03
7.04

7.05

7.06
7.07
7.08
7.09
7.010
7.011
7.012

Air Terminals - #585CCAT, #586SS3AT, #586SS3AT, #585CCAT-2/0, #1224CUAT, #1212CUAT (Harger
Lightning & Grounding) or other approved Harger air terminals

Air Terminals Bases - #CUBU12I, #CPRB1.5/2AT12, #158 (Harger Lightning & Grounding) or other
approved Harger air terminal bases

Coax Ground Kits — CGKB Series (Harger Lightning & Grounding)

Pressure Connectors - #204T, #SSC25/875 (Harger Lightning & Grounding) or other approved Harger
connectors

Ground Bars - #EPK Series, #GBIA14424M (Harger Lightning & Grounding) or other approved Harger
ground bars

Ground Mesh - #GM121266, #GM121266SPR12 (Harger Lightning & Grounding)
Ground Rods - #5810 (Harger Lightning & Grounding)

Ground Conductor - #2T (Harger Lightning & Grounding)

Enhanced Ground Rods - #EGR Series (Harger Lightning & Grounding)

Ground Enhancement Material - #ULTRAFILL (Harger Lightning & Grounding)
Lightning Conductor - #28T (Harger Lightning & Grounding)

Exothermic Connections — Ultraweld (Harger Lightning & Grounding)

END OF SECTION 33 79 00
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"RE” OR "RP” STYLE ULTRAWELD CONNECTION BONDING REBAR IN TOWER

FOOTING.

NO. 5810, 5/8” x 10'—0" COPPERCLAD GROUND ROD SPACED AT 16’

KEYED NOTES

®
®

Wireless Communication Drawings

Section 6.7

Section 6
Technical Assistance

NTS

TYPICAL WIRELESS COMMUNICATION SITE
EXTERIOR GROUNDING PLAN

*VERIFY SIZE OF REBAR PRIOR TO ORDERING.
GROUND BARS. PART NUMBER IS SPECIFIC TO COAX SIZE. SEE COAX CABLE

GROUNDING DETAIL "CGK™.
(MOLD NUMBER) AND US45 OR NUWTUBE45 (WELD METAL SIZE)— ONE PER

TYPE VA2SV1.5x4B (WELD MOLD) AND US45 OR NUWTUBE45 (WELD METAL
LOCATION. SEE DETAIL "FG”

SIZE) — ONE PER GATE. SEE DETALL "FG”
PROVIDE CONNECTION TO EXTERIOR POWER AND TELEPHONE GROUNDING

@ SYSTEMS AND WATER SERVICE.
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ULTRAWELD CONNECTION WITH NO. US45 OR NUWTUBE45 (WELD METAL

SIZE)— ONE PER LOCATION.

@ ALL CONDUCTIVE BODIES SHALL BE BONDED TO THE GROUNDING SYSTEM.
GROUND TOWER (2 LOCATIONS) WITH NO. HD2SA (MOLD NUMBER)

@ BOND WAVE GUIDE SUPPORTS TO EXTERIOR GROUND LOOP.

@ NO. GJX2S24, FLEXIBLE BONDING JUMPER WITH ULTRAWELD CONNECTION
ULTRAWELD CONNECTION TO 3" — 4” DIA. FENCE POST TYPE VA2SV1.5x48

HARGER LIGHTNING & GROUNDING
847-548-8700 « 800-842-7437 ¢ www.harger.com

SEE DETAIL "GB".
ZIEGLER DRIVE GRAYSLAKE, IL

60030 (847) 548-8700

®  LIGHTNING PROTECTION+ GROUNDING -EXOTHERMIC
301

12'~0” GROUND MAT WITH NO. 6 AWG. SOLID

=iz

(o
A

12'-0" x
BARE COPPER CONDUCTOR AT 6" 0.C. EACH WAY, 24" BELOW GRADE OR

FROST LINE, WHICH EVER IS LOWER. NO. 2T, #2 AWG SOLID TINNED

WV,
Z.

ULTRAWELD CONNECTION WITH NO. USB5 OR NUWTUBE65S (WELD METAL SIZE

— ONE PER LOCATION).
GROUNDED TO TOWER AT THE TOP AND BOTTOM OF THE TOWER AND EVERY

SOLID COPPER INTERIOR GROUND BAR WITH INSULATORS AND 1/4"x3"x14.5”
EXTERIOR GROUND BAR.(INSTALL NEAR THE POINT WHERE THE COAX LINES

ENTER THE SHELTER) SEE DETAIL "EPK™.
1000) LOCATED AT 2°—6" MIN. BELOW GRADE OR 8" BELOW THE FROST

NUWTUBEW45 (WELD METAL SIZE) AT THREE PLACES PER NO. 2T GROUND
LINE, WHICH EVER IS LOWER.

COPPER GROUND CONDUCTOR SHALL BE ATTACHED TO THE MAT USING
CONDUCTOR.

AND NUWTUBE9Q (WELD METAL SIZE—ONE PER LOCATION) SEE DETAIL "G".
ULTRAWELD CONNECTION PTBS2SB (MOLD NUMBER) AND US45 OR

CABLE TO CABLE CONNECTION WITH NO. PT2S2SB (MOLD NUMBER)
INSULATOR AND BEAM CLAMP STANDOFFS. COAX CABLES SHALL BE

75 OR LESS IF THE TOWER IS TALLER THAN 150"

NO. GM121268,
@ NO. 2T, #2 AWG SOLID TIN COATED COPPER CONDUCTOR (201 LBS. PER

(3) NO- EPK1Z, 12 UNIT ENTRANCE PANEL KIT WITH INTEGRATED 1/4"x5"x24"
(5) NO. GBIA14424M, 1/47x4"x24" SOLID COPPER TOWER GROUND BAR WITH

==

© 2013

®
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Section 6.7
Wireless Communication Drawings

Exterior Grounding Layout

PT2S2SB ULTRAWELD CONNECTION
WITH USB5 OR NUWTUBESS WELD

METAL </

GO582SB ULTRAWELD CONNECTION
WITH US OR NUWTUBESO WELD
METAL

NO. 2T, #2 AWG SOLID TINNED
COPPER GROUND CONDUCTOR
(201 LBS. PER 1000")

NO. 5810, 5/8" X 10" ———————————=
COPPER CLAD GROUND ROD

GROUND ROD DETAIL "G”

VA2SV1.5x4B ULTRAWELD
CONNECTION WITH
NUWTUBE45 WELD METAL

NO. GJX2S24, NO. 2
SOLID FLEXIBLE GATE
JUMPER

VA25V1.5x4B ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL

NO. 2T, #2 AWG SOLID

TINNED COPPER CONDUCTOR
201 LBS. PER 1000

FENCE GROUNDING DETAIL "FG”

NTS

NO. GBIA14424M, 1/4" x
4”7 x 24” SOLID COPPER
GROUND BAR WITH

INSULATORS.

ENTRANCE PANEL DETAIL “EPK”

GROUND BAR DETAIL "GB”

NTS

NO. CGKB SERIES,
COAX CABLE

GROUND CLAMP
KIT

u

COAX CABLE J

NO. 6 AWG. INSULATED
SOFT DRAWN COPPER

CONDUCTOR DOWN TO
EXTERIOR GROUND BAR

COAX GROUNDING DETAIL "CGK”

NTS

RE STYLE ULTRAWELD
CONNECTION TO REBAR.
VERIFY SIZE OF REBAR

PRIOR TO ORDERING. PRIOR

VA2SB ULTRAWELD VA2SV1.5X4B ULTRAWELD

RP STYLE ULTRAWELD
CONNECTION TO REBAR.
VERIFY SIZE OF REBAR

CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO
STRUCTURAL STEEL AT
LOWEST AVAILABLE
LOCATION

CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO STEEL
POST AT LOWEST
AVAILABLE LOCATION

ULTRAWELD DETAILS
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c
o]
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NTS NTS

TO ORDERING.

HD2SA ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD
METAL CONNECT TO BASE
OF STEEL AT LOWEST
AVAILABLE LOCATION

O

£
e

NTS

BEEEER

® LIGHTNING PROTECTION=GROUNDING »EXOTHERMIC
301 ZIEGLER DRIVE GRAYSLAKE, IL
60030 (847) 548—8700

TYPICAL WIRELESS COMMUNICATION SITE
EXTERIOR GROUNDING DETAILS

© 2013

HARGER LIGHTNING & GROUNDING

847-548-8700 o 800-842-7437 o

www.harger.com NTS
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Interior Shelter Layout

CONNECTED TO MGB AT ONE END. TYPICAL

-
o
0
H
a9

o
99
; =
nS KEYED NOTES
[7)
E_' )
Y] NO.27G, #2AWG STRANDED, GREEN INSULATED

i v BOND AC ELECTRIC SERVICE TO MGB PER

g CONDUCTOR. INTERNAL PERIMETER GROUND BUS. NFPA 70 TELCO GROUND TO MGB
(]

@ SHELTER COUNTERPOISE GROUND LOOP. NO. NO. EPK12, ENTRANCE PANEL KIT WITH

EQUIPMENT RACK CHASSIS AND EQUIPMENT 2T, SOFT-DRAWN TINNED SOLID COOPER THROUGH WALL MOUNTING OF EXTERIOR

GROUND CONDUCTORS TO MGB CONDUCTOR RUN 30" MIN. OR BELOW FROST GROUND BAR AND INTERNAL (MGB) GROUND
LINE. BAR.

BOND EXHAUST FAN AND AIR VENTS TO INTERNAL BOND BETWEEN UTILITY GROUND AND THE EPK12 ENTRANCE PANEL KIT PROVIDES A
PERIMETER GROUND BUS CONDUCTOR WITH NO. @ SHELTER COUNTERPOISE WITH NO. 2T, @ GROUND STRAP (1/32" X 3") ASSEMBLY THAT IS
6-7G CONDUCTOR, NO. CT2248LD TAP AND NO. SOFT-DRAWN TINNED SOLID COOPER EASILY EXOTHERMICALLY WELDED TO THE
GECLB62A LUG CONDUCTOR SHELTER COUNTERPOISE.
2?{23’\?DOSSSF'S(‘;ESJS%E\E,VRI%LNP;R&?ER ULTRAWELD NO. GD5825B CONNECTION UPS EQUIPMENT GROUND CONDUCTOR TO

- 'WITH NO. US65 OR NUWTUBE65 WELD METAL MGB

CONDUCTOR, NO. CT2248LD TAP AND NO. GECLB62A

LUG

NO. HSC STYLE HALO STANDOFF CLAMP ROD. UTILITY SERVICE GROUND WITH NO. US65 OR NUWTUBE65 WELD METAL
OR NO. RT2525B WITH NO. US45 OR
NUWTUBE45 WELDMETAL. TYPICAL

@ NO. 5810, 5/8"X10' COPPER CLAD GROUND ULTRAWELD NO. PT25258 CONNECTION

SIORORONONONG

HVAC UNIT @ BOND CABLE TRAY TO MGB TO TOWER GROUND ELECTRODE SYSTEM
HVAC EQUIPMENT GROUNDING CONDUCTOR COAX ENTRY PORT
TO MGB

\Z ®  LIGHTNING PROTECTION+GROUNDING -EXOTHERMIC
% 301 ZIEGLER DRIVE GRAYSLAKE, IL INTERIOR SHELTER LAYOUT
N 60030 (847) 548-8700

HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 o 800-842-7437 ¢ www.harger.com NTS
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NO. 2T, SOFT DRAWN TINNED
SOLID COPPER CONDUCTOR

NO. GO582SB ULTRAWELD ———
CONNECTION WITH NO.
NUWTUBESO WELDMETAL.

NO. 360P42 10"¢ x 42" GROUND
ACCESS WELL WITH A NO. 10PS
STEEL COVER.

NO. 5810, 5/8" x 10' COPPER
CLAD GROUND ROD

g

GO - ACCESS WELL DETAIL

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 « 800-842-7437 « www.harger.com NTS

Section 6.7
Wireless Communication Details

GM STYLE PREFABRICATED
COPPER GROUND MESH

PT STYLE ULTRAWELD
CONNECTION

COPPER GROUND WIRE

WIRE TO GROUND MAT DETAIL

HARGER LIGHTNING & GROUNDING

NO. SSC25/875, STAINLESS
STEEL GUY WIRE CLAMP

NO. VT2SB ULTRAWELD
CONNECTION WITH NO.
NUWTUBE115 WELD
METAL.

NO. 2T TINNED COPPER
CONDUCTOR

GRADE
\

NO. GO582SB ULTRAWELD
CONNECTION WITH NO.
NUWTUBE90 WELD METAL

NO. 5810, 5/8" x 10" COPPER
CLAD GROUND ROD. TYP. OF 2

GUYED ANCHOR GROUNDING DETAIL

HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 ¢ 800-842-7437 « www.harger.com NTS

© 2013 847-548-8700 o 800-842-7437 « www.harger.com NTS
NOTE: DO NOT NOTE: TOWER LIGHTING
CONNECT GROUNDING REQUIREMENTS TO BE
WIRE DIRECTLY TO VERIFIED PRIOR TO
ANCHOR BOLT OR NUT CONSTRUCTION.

ULTRAWELD NO. HD2SA
CONNECTION WITH NO.
NUWTUBE45 WELD
METAL.

1" PVC CONDUIT TO
EXTEND 16" BELOW
GRADE (TYP.)

NO. 2T, SOFT-DRAWN
TINNED SOLID COPPER
CONDUCTOR, RUN A
MIN. OF 6" BELOW
FROST LINE

TO COMMUNICATIONS
GROUND

ULTRAWELD NO. PT252SB
CONNECTION WITH NO.
NUWTUBE65 WELD METAL.

NO. 5810, 5/8" DIA. X 10'-0" COPPER /

CLAD GROUND ROD WITH ULTRAWELD
NO. GO582SB CONNECTION AND NO.
NUWTUBE90 WELD METAL

LATTICE TOWER GROUNDING DETAIL

HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 o 800-842-7437 « www.harger.com NTS
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Section 6.7 A NN Ty
Wireless Communication Details g.’“"

NO. GBIT14424M-22T, 1/4" x 4" x 24" SOLID COPPER
GROUND BAR WITH INSULATORS AND BRACKETS,

AND WITH TWO 25'-0" NO. 2T, #2 AWG TIN COATED
COPPER GROUND CONDUCTORS

NO. FGC2, FENCE
GROUNDING CLAMP

NO. HD STYLE ULTRAWELD
CONNECTION

NO. VU STYLE ULTRAWELD
CONNECTION

COPPER LIGHTNING
PROTECTION OR
GROUNDING CONDUCTOR

NO. GIX STYLE GATE JUMPER
WITH VA STYLE ULTRAWELD
CONNECTION

CONNECT GROUND CONDUCTOR
TO POST WITH VA STYLE
ULTRAWELD CONNECTION

CONNECT FENCE BONDING
CONDUCTOR TO GROUND
CONDUCTOR WITH PT STYLE

ULTRAWELD CONNECTION
NO. GBIT14424M22T GROUND BAR DETAIL TYPICAL FENCE & GATE BONDING DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2013 847-548-8700 « 800-842-7437 « www. harger.com NTS ©2013 847-548-8700 » 800-842-7437  www.harger.com NTS
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NO. GI67G102A1/4KIT,
INSULATED GROUND JUMPER
WITH MOUNTING HARDWARE

GJ67G102A1/4KIT GROUND JUMPER

HARGER LIGHTNING & GROUNDING
© 2013 847-548-8700 o 800-842-7437 ¢ www.harger.com NTS
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HAL‘/I ) Section 6.8
AN Signal Reference Grid System Specification

Section 26 05 26.xx (Formerly 16065) — Signal Reference Grid System Specification
Part 1 — GENERAL

1.01 Summary

a. Provide a complete grounding system that reduces or eliminates high frequency transients by
achieving a common ground reference for all equipment within a contiguous area. It consists
of a signal reference grid, low-impedance bonding straps, transient suppression plates and bare copper
bonding conductors.

b. The signal reference grid system shall be installed by a firm actively engaged in the installation of high

frequency ground systems.

c. The work covered under this section of the specification consists of furnishing labor, materials and
services required for the completion of a functional signal reference grid system approved by the
architect and engineer

1.02 References[The completed signal reference grid system shall comply with the latest issue of the following
standards and form a part of this specification.

a. IEEE Std.1100, IEEE Recommended Practice for Powering and Grounding Electronic Equipment.
b. NFPA 70, National Electric Code
1.03 Submittals

a. Layout drawing(s) showing the configuration of the signal reference grid shall be submitted to the
architect and engineer for approval prior to installation.

b. Catalog pages or technical data sheets for all products used to as part of the signal reference grid
System shall be submitted to the architect and engineer for approval prior to installation.

1.04 Delivery, Storage and Handling

a. Store products in manufactureriSlunopened packaging until ready for installation.

Part 2 — PRODUCTS
2.01 Standard

a. All materials used in the installation shall be new and shall comply in weight, size and composition
as required by manufacturer and shall be labeled or listed by Underwriters Laboratories Inc. for use
in electrical grounding. The system furnished under this specification shall be the standard product of a
manufacturer regularly engaged in the production of high frequency grounding equipment.

2.02 Acceptable Manufacturers

a. Harger Lightning & Grounding
301 Ciegler Drive, Grayslake, IL 60030
(847) 548-8700 e 800-842-7437 e Fax (847) 548-8755
E-mail: hargersales@harger.com e Web-site: www.harger.com

2.03 Materials

a. The signal reference grid (SBG) shall be made from soft copper flat strip, 2 inches wide by 26 gage,
and factory-made using MIG welds on two-foot centers.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 375
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Section 6.8 /] N p = =
Signal Reference Grid System Specification g.’“"

Section 26 05 26.xx (Formerly 16065) — Signal Reference Grid System Specification

b. SBG rolls shall be between 4 feet to 16 feet wide.

¢. All field made connections to the signal reference grid (SBG), raised floor pedestals, building columns,
pipes and other metal items shall be made using the Ultraweld™ Exothermic Welding Process.

d. The SBG sections shall be rolled on tubes with the outside of the roll protected for shipment.

e. SBG rolls shall be labeled on the ends for easy identification.

Part 3 — EXECUTION
3.01 General Installation
a. The installation shall be installed by a qualified, licensed electrical contractor.
3.02 SBG Installation

a. SBG sections shall be welded together using Ultraweld [bld SBG2016K with US32 Weld Cktal and [CH1
Handle Clamp. For low smoke-no flame requirements when using the UltraShot process, use one of the
kits found on page 276 for converting standard molds into low smoke-no flame molds. To join sections
together, overlap the outside strip of one section over the outside strip of the adlacent section and weld
together every two feet.

b. The SBG should be installed 6 inches to 18 inches from the outside walls to avoid interference with
pedestals. SBG does not have to be exactly centered between pedestals.

¢. Whenever an obstruction is encountered, it is acceptable to cut the SBG to go around the obstruction
and splice connecting pieces of the SBG to suit.

d. SBG squares should not line up between adlakent sections in a room or between rooms. [ffset squares,
first in one direction, then the other. This prevents welds from lying on top of one another and minimizes
interference to pedestals.

e. The SBG does not have to be bonded to the floor in most circumstances. If any section does not lie flat,
pedestal mastic or other convenient means can be used to bond to the floor. Pedestal mastic should be
used to hold the SBG to the floor near high-speed air inlets. The mastic should not contain sulfur.
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f. Do not use mastic until all SBG mats have been installed and all Ultraweld connections between mats
and all low impedance riser and pedestal connections have been made.

g. If a section of SBG is damaged, then repair with [bld SRG2016K with US32 Weld ktal and [CH-1
Handle Clamp. For low smoke-no flame requirements when using the UltraShot process, use one of the
kits found on page 276 for converting standard molds into low smoke-no flame molds. It is permissible
to splice sections of copper strip to lengthen SBG conductors so they clear preexisting objects on floor.

h. Use Low Impedance Riser [MIRto connect each equipment enclosure to the SBG. Ultraweld [Cbld
SRG2016K with US32 Weld [ktal and [CH-1 Handle Clamp is used for this connection. For low smoke-
no flame requirements when using the UltraShot process, use one of the kits found on page 276 for
converting standard molds into low smoke-no flame molds.

i. LIR to be 26 gage x 2k 72 copper strip, Part No. LIR72. Do not connect LIR risers to SBG strips closest
to outside walls. If possible, connect LIR no closer than the second SBG row away from outside walls of
room.

376 Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437
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AN Signal Reference Grid System Specification

Section 26 05 26.xx (Formerly 16065) — Signal Reference Grid System Specification

[J Exceptions can be made regarding HCAC equipment if these are already positioned near walls. Cut LIR

k.

as short as possible in all cases.

Always install two LIRs per equipment cabinet with one LIR being 2001 to 4001 longer than the next
and connect to the equipment on opposite sides.

3.03 Bonding Pedestals

a.
b.

Connect every sixth pedestal in each direction to the SBG using #6 AWG 7 strand copper cable.

#6 AWG 7 strand copper is connected to the SBG with Mold BCF61.5016B using US25 Weld Metal and
[H-1 Handle Clamp.

For the 1[found pedestals, use [Cbld (H61RDCI) [CH-4 Handle Clamp, and US25 Weld [ktal.

. For the 7[8[kquare pedestals, use [bld (H[6.8S[T 1) [H-4 Handle Clamp and US25 Weld [Cktal.

For the 1Ckquare pedestals, use [bld (HCb1S[T 1) [H-4 Handle Clamp and US25 Weld [Cktal.
The cable should take the shortest path between the pedestal and the Signal Reference Grid. The
length of the wire should not exceed 2 feet.

For low smoke-no flame requirements when using the UltraShot process, use one of the kits found on
page 276 for converting standard molds into low smoke-no flame molds.

3.04 Bonding Building Steel

a.

All columns within and at perimeter of the computer room shall be bonded to the SBG using #6 AWG 7
strand copper cable with [bld [CA6B, [H-1 Handle Clamp and US45 Weld [Cktal.

#6 AWG 7 strand copper is connected to the SBG with Mold BCF61.5016B using US25 Weld Metal and
[H-1 Handle Clamp. The cable should take the shortest path between the building steel and the Signal
Reference Grid.

For low smoke-no flame requirements when using the UltraShot process, use one of the kits found on
page 276 for converting standard molds into low smoke-no flame molds

3.05 Bonding [ther Steel Cembers

a.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437

All conduits, water pipes, ducts, etc. entering the computer room shall be bonded to the SBG [3t each
end of the room if these are horizontal.tolumns within and at perimeter of the computer room shall
be bonded to the SBG using #6 AWG 7 strand copper cable with Mold VA6B, MH-1 Handle Clamp and
US45 Weld [Cetal.

. Use #6 AWG 7 strand copper cable.

Use Harger Lightning & Grounding CPC Series of pipe clamps for attaching the #6 wire to conduit,
water pipes, and other round conductive members.

. The #6 AWG 7 strand copper cable is connected to the SBG with Mold BCF61.5016B using US25 Weld

[ktal and [H-1 Handle Clamp.
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Section 26 05 26.xx (Formerly 16065) — Signal Reference Grid System Specification
e. For low smoke-no flame requirements when using the UltraShot process, use one of the kits found on
page 276 for converting standard molds into low smoke-no flame molds.

3.06 Coordination

a. Coordinate the installation of the high frequency signal reference grid grounding system with other
trades to avoid damage of installed materials.

END OF SECTION 26 05 26.xx
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Signal Reference Grid (SRG) Installation Instructions

These instructions are intended to ensure the proper installation of Harger Signal Reference Grids (SRG),
while saving time and money for the installer.

Receiving & Storage

1. Harger SRG rolls are shipped in closed trucks unless otherwise ATS
specified. This usually requires a loading dock and a forklift truck ON THIS PAPER
capable of unloading the SRG rolls. - TUBE £

2. Harger tries to limit SRG rolls to a weight of 250 pounds each. B N LS oroer B

3.SRG rolls are labeled on the ends. If you are storing the rolls 4
temporarily, make sure the marked ends are facing in the same i ey Vg1 .
direction for easy identification. BN st o a2 ceves. B

4, Rolls should be checked against drawings and stacked so the first § PKG. 1 OF 4

rolls to be installed are the easiest ones to unstack.

5. Indoor storage is recommended.

6. Check your shipment against the shipping papers and installation
drawings to be sure the proper quantity has been received. Any discrepancies of any kind should be
brought to the attention of the carrier and your distributor.

7. Do not remove the roll protection until the roll is in place and ready to unroll.

Installation of the Signal Reference Grid
The SRG should be installed prior to the installation of the raised floor pedestals.

1. Mark the location of pedestals on floor so they can be avoided with
the SRG strips.

2. Start in one corner of the room with the proper roll as identified on
the drawing. The pedestal spot should be approximately in center of
grid opening. This will normally be 12" from the wall.

3. Any obstructions, such as columns or existing obstacles, can be
handled in either of the following ways[]

o Cut the SRG to fit around the obstruction.
e Place the SRG on one side of the obstruction and, using one or more
workers, pull the SRG around the obstruction cutting where needed.

Pedestal locations marked by the dot

Note - It's okay to cut and patch the
SRG. Patching is done by welding cut
sections together with the Ultraweld
process.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 379
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Section 6.9 HAAVA/I °
L/ I

Signal Reference Grid (SRG) Installation Instructions

4. The outside strip of adlacent sections must overlap for interconnecting with the Ultraweld Process. [du
can [ain ad[acent sections of the SRG as you go, or you can wait until the entire room is covered with
the SRG sections and then weld all at once. Never make a weld over a factory weld.

5.If the SRG were ever to rip or tear, it can be patched by welding.

6. Putting pedestal mastic between the SRG and the floor can smooth any buckles in the SRG out. It
is not necessary to use other means of fastening to the floor. Do not use mastic until all Ultraweld
connections have been made.

7. All connections between sections of the SRG and the risers, pedestal bonds, column bonds, and other
metal bonded to the SRG shall use the Ultraweld molds and weld metal provided.

If not using UltraShot Low Smoke-No Flame System (see page 276),
cover strip adjacent to the mold to prevent any splatter from marring
the SRG strip. Never make welds over factory welds.

8. Pedestal mastic should be used to hold the SRG to the floor near high-speed air inlets. Do not use
mastic until all ULTRAWELD connections have been made. Use mastic that does not contain sulphur.

During and after installation, care should be taken when
walking or operating equipment over the SRG to avoid
tripping and damaging the SRG. If heavy or extended traffic
is expected, sheets of plywood or other durable covering
should be used to cover the SRG.
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9. When pulling cables after the floor is installed, especially cables with connectors installed it is
suggested to put a cloth bag or other protection over the end of the cable to protect the connector and

guard against snagging the SRG.

Specific Instructions for Making Ultraweld Exothermic Connections

1. Follow the general and specific instructions furnished with the mold.

2. If the UltraShot Low Smoke-No Flame System [See page 2760s not being used, cover strip ad@cent to
the mold to prevent any splatter from marring the SRG strip. Never make welds over factory welds.

3. If the UltraShot Low Smoke-No Flame System [See page 27601s being used and prevention of even a
small amount of dust is critical, then clean and prepare the mold for next weld in an area outside of

the [dlean areall
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H‘ﬂ& ) Section 6.10: Grounding & Bonding for Communications
G AN System Specification (ANSI/TIA 607-B)

Section 27 05 26 (Formerly 16740) — Grounding and Bonding for Communications
Systems Specification
Part 1 — GENERAL

1.01 Work Included

a. Provide all labor, materials, tools, installation equipment, and test equipment required for the complete
installation of grounding and bonding for telecommunications systems within the structure.

1.02 References

a. ANSI/TIA 607-B — Commercial Building Grounding (Earthing) and Bonding Requirements for
Telecommunications

b. National Fire Protection Association (NFPA — 70), National Electrical Code (NEC) -2011
c. ANSI T1.333-2001 CGrounding and Bonding of Telecommunications Equipment
1.03 [ality Assurance

a. The materials and their installation shall conform to the requirements of ANSI[TIA 607-B and
the National Electrical Code

b. Use adequate numbers of skilled work-persons thoroughly trained and experienced on the necessary
crafts and completely familiar with the specified requirements and methods needed for the proper
performance of the work of this Section.

Part 2 — PRODUCTS
2.01 Standard

a. All materials used in the installation shall be new and shall comply in weight, size and composition
as required by manufacturer and shall be labeled or listed by Underwriters Laboratories Inc. for use in
electrical grounding.

2.02 Acceptable Manufactures

a. Harger Lightning & Grounding
301 Ciegler Drive, Grayslake, IL 60030
(847) 548-8700 e 800-842-7437 e Fax (847) 548-8755
E-mail: hargersales@harger.com e Web-site: www.harger.com

2.03 Telecommunications Main Grounding Busbar (TMGB)
a. The TMGB shall be Harger catalog number GBI14412TMGB, Y4"T x 4"W x 12"L copper ground bar.
I.  The TMGB shall be predrilled with holes for use with standard sized lugs.
II. The TMGB shall be UL listed and meet the requirements of ANSI/TIA 607-B.

III. The TMGB shall be sized as above or lengthened to meet requirements of the immediate
application with consideration for future growth.
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Section 6.10: Grounding & Bonding for Communications H‘ﬂ& ‘
System Specification (ANSI/TIA 607-B) G AN

Section 27 05 26 (Formerly 16740) — Grounding and Bonding for Communications
Systems Specification

2.04 Telecommunications Grounding Busbar (TGB)
a. The TGB shall be Harger catalog number GBI14212TGB, [I[T x 2[W x 120 copper ground bar.
I.  The TMGB shall be predrilled with holes for use with standard sized lugs.
II. The TMGB shall be UL listed and meet the requirements of ANSI/TIA 607-B.

III. The TMGB shall be sized as above or lengthened to meet requirements of the immediate application
with consideration for future growth.

2.05 Conductors
a. Conductors shall be stranded copper conductors with green insulation
I.  Minimum conductor size No. 6 AWG.

II. Conductors shall be sized at 2 kcmil per linear foot of conductor length. For example[CA conductor
25 feet in length shall be No. 2 AWG (66,360 cmil). A conductor 100 feet in length shall be No. 4/0
AWG (211,600 cmil)

III. Insulation shall be rated for the environment where it is installed.
2.06 Connector Lugs

a. Lugs for connecting to the TMGB and TGB shall be UL Listed two-hole, long barrel, electro tin-plated
compression lugs with inspection port, Harger series GECLB.

I.  Antioxidant [Qint compound, Harger series HCALQ shall be applied to the contact areas.

II.  Lugs shall be secured to the ground bars with C1Cminimum stainless steel hex head cap screws
with stainless steel washers, lock washers and nuts.

2.07 Exothermic Welded Connections
a. Exothermic Welded connections shall be Ultraweld by Harger.
I.  Weld types BE shall be made to the ground bars using appropriate size weld metal.
II.  Weld types [A, [D, or [ shall be made to structural steel framework
Part 3 — EXECUTION
3.01 Installation

a. The telecommunications main grounding bar (TMGB) is a dedicated extension of the building
grounding electrode system for the telecommunications system. The TMGB should be located near the
telecommunications service entrance and the electric service entrance.

I.  The TMGB shall be connected to the main electric service entrance panel ground or the branch
electric panel ground that serves the telecommunications equipment.

II. The TMGB shall be located to minimize the length of the bonding conductor for telecommunications
from the TMGB to the electric service ground.

III. The bonding conductor for telecommunications shall be at least the same size as the
telecommunications backbone (TBB) conductor.

IV. The TMGB shall serve telecommunications equipment that is located in the same room or space.

V.  Connections to the TMGB shall be made by exothermic welding or by listed two-hole compression
lugs.
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0. All metal conduits or raceways for telecommunications cabling located within the same room or
space as the TMGB shall be bonded to the TMGB.

a. Metal conduits 1” diameter and larger shall be bonded using Harger series CPC electro tin-
plated pipe clamps.

b. Metal conduits less than 1” diameter shall be bonded using Harger TBGC4SCS electro tin-
plated conduit bonding clamps.

c. Metal cable trays shall be bonded using Harger TBCTC electro tin-plated cable tray bonding
clamps.

d. Bonding surface areas shall be cleaned to bare metal removing all paint, etc. The contact
area shall be protected from corrosion using antioxidant [@int compound. Harger series HCALQ
for copper to copper connections or Harger series HAALQ for copper to aluminum or steel
connections.

I. Where an electric power panel for telecommunications equipment is located in the same room or
space as the TMGB, the panel ground bus or panel enclosure shall be bonded to the TMGB.

VIII. The TMGB shall be located in an area that is accessible to telecommunications personnel

b. The telecommunications backbone (TBB) is a conductor that originates at the TMGB and extends
throughout the building interconnecting all telecommunications grounding busbars (TGBs) with
the TMGB.

I.  The TBB shall be a copper conductor. The minimum size of the conductor shall be No. 6 AWG.
The size of the conductor shall be increased 2 kemil per linear foot as the length of the TBB
increases. For example: A TBB 25 feet in length shall be No. 2 AWG (66,360 cmil). A TBB
100 feet in length shall be No. 4/0 AWG (211,600 cmil)

II. The TBB conductors should be installed without splices. Where splices are necessary, the number
of splices should be minimized and located in accessible telecommunications spaces. Splices shall
be made using exothermic welding, listed irreversible compression connectors or equivalent.
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III. The building water piping system shall not be used as a TBB.
IV. Metallic cable shields or metallic conduits shall not be used as a TBB.

C. A telecommunications grounding busbar (TGB) shall be provided in each area where
telecommunication equipment is located. The TGB is the grounding connection point for
telecommunications systems and equipment in each separate area.

I.  The TGBs shall be connected to the TMGB via the TBB conductor.

II. The TBB and other TGBs within the same area shall be bonded to the TGB with a conductor the
same size as the TBB.

ITII. The bonding conductor between the TBB and the TGB shall be continuous and routed in the
shortest straight-line path possible.

Harger Lightning & Grounding ¢ ©2013 Phone 847-548-8700 o Fax 847-548-8755 e U.S. 800-842-7437 383



Section 6.10: Grounding & Bonding for Communications H‘ﬂ& ‘
System Specification (ANSI/TIA 607-B) G AN

Section 27 05 26 (Formerly 16740) — Grounding and Bonding for Communications
Systems Specification

IC]  Connections to the TGB shall be made by exothermic welding or by listed two-hole compression
lugs.

1  All metal conduits or raceways for telecommunications cabling located within the same room or
space as the TGB shall be bonded to the TGB.

0. Where an electric power panel for telecommunications equipment is located in the same room or
space as the TGB, the panel ground bus or panel enclosure shall be bonded to the TGB.

d. Where there are multiple telecommunications rooms or spaces with multiple TBBs, the TBBs
shall be interconnected with a Grounding Equalizer (GE) conductor at the TGBs.

I.  The GE shall be sized as specified for the TBB.

II.  Connections of the GE to the TGBs shall be made by exothermic welding or by listed two-hole
compression lugs.

e. In structural steel frame buildings, where the steel framework is accessible within the room; the TMGB
and each TGB shall be bonded to the structural steel frame using @ minimum No. 6 AWG conductor.

I.  Connections to the structural steel frame shall be made by exothermic welding or by Harger No.
217 or Harger No. 223T electro tin-plated bronze bonding plates. The area of contact on the steel
frame shall be cleaned to bare metal removing all paint and mill scale. The contact area
shall be protected from corrosion using Harger series HAALQ antioxidant [Qint compound.

II.  Where the structural steel frame is external to the room and is accessible, the structural steel
should be bonded to the TGB or the TMGB using a minimum No. 6 AWG conductor.

END OF SECTION 27 05 26
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Part Number Page No. Part Number Page No. Part Number Page No.
;% 119 s 12 1224CSTAT i eaeans 165 1357t e eenen 171
%g'- 1M19G..c e 12 1224CSTAT-WSC36.....eevvevvnnnn.. 166 136 . iiiiiiiiiiiiiiiiieeecriie e 171
5 2 10 i 13 1224CUAT .oveveeeeeievee e 163 136N .iieeeiiiiiiiiiieieiiiee e eeiies 171
10CCauuiiiiiiiei e e eras 45  1224CUATN oovevveeeeeeeree e eeeeeaans 163 136T ciiieeiiieiiriieeeeerrie e eerre s 171
B0] 2] 45  1224CUATT coviiieieeeeeeereeeeeeeans 163 137 coiiiiiie e 171
0] 2 45  1224CUAT-WSC36......vvvvererennnn. 166 137N .iiiiiiiiiiiiiiiiiciiiiiee s 171
0] = 45  122-5@BF1OF...ccccciiiiiirieeeeeeennn, 169  137T ciiieiiiiiiiiieceeeree e 171
B0 2T 45 122Nt 169 138 .t 171
TIEBWINS ..eeiieeeeeeeeerre e e eeeaans 73 1227 i 169 138N .iiiieiiiiiiriiieieeriin e rerrineeees 171
110 i, 18 123 e 169  138T tiiieeiiieiirriieeeerrieeeresnneeees 171
1100AL. . o eeean, 74 1236ALAT cevviiiiiiiiec e 164 139 . 171
110C i e 19 1236CUAT .coevvreeeeeieeeeeeeevieees 1S F 155
120 i 169  1236CUATN veevveeerreeieeevreeeeeeens 163 140-18 cevuiiiiieiiieieeeiie e 172
1208UPC .covveieeeeriieeeeeer e e eeens 18 1236CUATT covvveeeeeiereeeeeernieees 163 140-18AD ..iiiiereeeiieiiriieeeeeriineees 172
120N i e 169 123N .iiiiiiiiiiiiiiiieiineeeerr e enens 169  140-24 coovviiiieiiieeeiee s 172
120T i e, 169  123T i eeees 169  140-24AD....ccvvveiiiiiiriiiiieiiiines 172
1210 i 18 124 . 169  140-36 cevuiriiirrieieieiieeeeerrinees 172
1210ALAT covveeeeeeee e e eeens 164 1248ALAT cevveerieierieeeeeeree e enenn 164 140-36AD ...cccvveeeiieiiriiieeeriiineens 172
1210CUAT vt 163 1248CUAT .eviriiiiiiiiceceeirieeee e, 163 140-48 covvviiiiiiiiieiieeie s 172
1210CUATN e 163 1248CUATN ..viiivriiieeerieneeeeens 163 140-48AD ....ccevveeiiiiiriiiiiiiriiens 172
1210CUATT v 163 1248CUATT uuiiiiiieiiieeeerreeeeeeens 163 144-12 covuiiiiiiiiiieiiieie s 173
1210SS3 . ciiiieiiieerie e e 20 1248SCAT .euviiiiiiiriiiiieririeseeennns 230 144-24 oo 173
120 169 124N . ens 169  144-36 ceuivieiiiiieiieeeieeeenneene 173
A\ I L 164 124T oo 169  144-48 ccouiiiiiiiiieiiieiieeeeeirs 173
1212ALAT-WSC36...uvriiivrnnnnanns 166 125 i 169  144-60 cceuuvriiirriiiiieiiiieeenrinees 173
1212ASTAT e enens 165 125N .uiiiiiiiiiriiiireeeeerre e enens 169  145-12 covuiiiiiiiiee s 173
1212ASTAT-WSC36....ccvvvverrerens 166 125T wuiiiiiiiiiiiieeeeree e eeee e e enea 169  145-24 .oouiiiiierieeeeeeiee e 173
1212CSTAT v 165 126 i 170 145-36 cevuiiiiiiiiiiiiieiiieneeenris 173
1212CUAT o 163 126G .uuiiiiiiiiiiiiiiiiie e 20 145-48 e 173
1212CUATN e 163 126GUPC....uiiiiieriieiiiiereeeeeernaan, 20 145-60 ceuuiiiiiiiiiieieiee s 173
1212CUATT e e eeens 163 127 e 170 14612 coveiiiiiiiieeeeeeee e 173
1212CUAT-WSC36 ..evvverienenrenenns 166 127Muuiiieii e e 170 146-24 e 173
1216ALAT vt 164 128 i 170 146-36 cevveiriiiiriiiiiiiiiiin e 173
1216ASTAT ceveiiiiirieeeeeeee e eeens 165  128G.uiiiiiiiiiiiiiiiiiie e, O T 173
1216CSTAT wuveieiieriieeeeeeriee e eeens 165  128GUPC...cuiiiiiirieieeieiieeeeeevnan, 20 14660 ceevviiiiiiiiii e 173
1216CUAT woveeeeeeereeeeeeee e eeeeens 163 128Muuiiiiieiiiieeeeiee e enean 170 147 oot 174
1216CUATN e 163 129Muuiiiiiiiiiieciere e 170 148 .., 174
1216CUATT vt 163 12CC..iiiiiiiiiiiiiiiiiie e eeraaan 45 149 . 174
1218ALAT v 164 12PBG...iiiieriiiiiiirieieceeien e eeeran 45 151 i 178
1218ASTAT e eeeerree e eenens 165  12PBS ..iiiiiiiieiiiiieeeeeree e eenaans E S 17 T A 178
1218CSTAT oeiieeeeeeereree e 165  12PS e 45  15112IT e eneenes 178
1218CUAT vt 163 12TGiiiiiiiiiiiiieiiie e era 45  15138I.ciiiiiiiiiiiiiiiiiieeeeri e 178
1218CUATN .eeviievieeeeeeee e 163 133 i 171 15138IT ceeriiiiiiieireieiree e eeeean, 178
1218CUATT et 163 133N.iiiiiiiiiiiiiiiee e eeer e eenens 1172 R 1Y 1 178
121N i 169  133T i eeee e e enaan 171 155-12 oo 184
1217 e, 169 134 i 171 155-18 i, 184
122 i, 169 134N .iiiiiiiiiiiiiiiiiie e, 171 1556 i 184
1224ALAT covveiieieieeeeeee e, 164 134T oo, 171 15612 v 184
1224ASTAT e eenenn 165 135 i err e eaaa 171 15618 cevreeiiiiiiiee e 184
1224ASTAT-WSC36...cvvvenenrenenns 166 135N .t eenenes 171 15676 i e 184
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156BM-12.cniiiiiiiiiiiiiiineiineenns 184  213T oo 121 & 201 230VBM-18....ccvviiiiiiiiieieniennns 191 : P
156BM-18....cciiiiiieiiiiiiicicie 184 216 i 206 230VBM-24.......ccoovvvviiieiniennnnn, 191 = &
156BM-6.....ovriiiniiiisisiinans 184 216BM...cocvieiiiecieriieieeinn, 206 231-12 s 202 |5
157 180 217 e, 121 & 208  231-4 . 202
157-12 i 184 218 e 207 231-6 i, 202
157-18 oo 184 218T it 207  231-8 ., 202
1576 i 184 2191 oo 208  231S2-2 it 122
157T i 180  219-1M i 208 231524 i, 122
158 i 180  219-11T ovveeiieeeeeeeeeeeeee e 208 231526 ciiiriiiieiiieeeeeerr e, 122
158-12 1 184  210-1T i 208  240-12 .. 192
158-18 1o 184 219-3[ e 208 240-24 ..., 192
158-5[ .t 180  219-3MT euiiieiieiieeeeere e eeeeins 208  240-6.cciiiiiiiiiiiirrn 192
158-5M8T ciivrieiiieiiiieeeerieeeeens 180  219-5[..iiiiiiiieeeiriiiiieeeeeeeeeeenns 208  24-100 .....ccoiiiiiiiriiiiiirieneeennn, 152
158-6 cuiiiiiiiiiiiiiiiei e 184  219-5M8T coeveeeeeeeeeeeeeeeeeeneeeeenn 208  241-12 i 192
158BM-12..ciiiiiiiiiiiiiiiicieee 184 2-19G.iiuiiiiiieiie e 12 241-24 ..o 192
158BM-18..cniiieiiieieieiiieniaeenns 184 2o 12 241-6 i 192
158BM-6...ccvvviiiiiiiiiieeiiriineeeeens 184 220 i 209  241S12.iiiiiiiiiiiereeeaan 192
1)< 180 2207 i 209  241S24.....cccciiiiii 192
160 i 181 222 i 207  241S6 oo 192
1 O I 181 2227 e 207 24-250 .., 152
162-12 1o eenas 185 223 e 121 & 209  24-25CHOL..ccciviiiiiiiiiiiiiiiiienienns 152
162-18 .o 185  223T oo 121 & 200 244 ..o 193
162-6 cuieiiiiiiiiiiiiieii e 185  225-12 e 188  244T i 193
164 ciiieeiiiiiiiee e 186 225-18 iiiiieeiieieieeie e 188  24-50CaL....ccevvevrererrniereeennnnnn. 152
L] o C T A5 2256 i 188 245 . 193
18PBS ...t 45 225BM-12.iiiiiiiiiiiiiiie e 188  245T it 193
1R 1 L C T 45 225BM-18..iiiiiiiieeeeeeee e 188 246 .cuiiiiiiiiiiiiiiii e 193
2 13 225BM-Buriiireeeeeeeeiieeeeeenieeeeees 188  246T i 193
2[0-19 . 120 226712 e 189 250 i 156
2[019G. i 120 226718 e 189  250260....ccciviiiiiiiiiriiriiriieenns 255
2[0-7 i B o < T 189 261 i 158
2[AWC.. e 16 226BM-12..niceeeceeeeeeeeeeeeeeeeennn, 189  261T coriiiiiiiiiicicer e 158
204 . 120 & 196 226BM-18...cccevvviiiviriiiieeeeninnnns 189 262 i 158
B0 120 & 196 226BM-B...uviveeeeeiieeeiiiieeeeeins 189  262T it 158
205 197 227C e 194 264 i 159
205T ciiiiir 197 227G 194  274-100.....ccciiiiiiiiiiiiiiiiiiienenns 146
206 i 197 228C i 194  2745-100.....cccciiiiiiiiiiiiiiiiiinenns 146
206T ciiieeiereieeree e e e e e e 197 228G 194  275-100.....ccccciiiiiiiiiiiiiiireeennennn, 146
207 i 197 230H-12 ceeeeieieeeeeeeeeeeeee e 191 2775-100...ccciiiiiiiiiiiiiiiiiiienenns 146
207T coiieiie e 197 230H-18 e L R L C T 12
208 . 120 & 198  230H18BM...ecveneeeeeeeeeeeeneenenns 192 280-100.....ccciviniiniiiniiiiienienenns 147
208T oo, 120 & 198 230H-24....ooveeeeeeeeeeieeee e 191 280-25 i 147
210 i 198  230HBM-12..cccveeeeeeeeeeieeeinnenenns 191 28-100 ciiiiiiiiiiiiiiiiieriieiieaeans 153
210BM.uiiiiiiiiiiiiciinen e 199 230HBM-18...coveeeeeeeiiieeeeeennnn 191 281-100...ccciiiiiiiiiiiireerenreeneeens 147
210T ciiiiiii 198  230HBM-24.....ccvveeeeeeerieeenenennns 191 281-25 i, 147
211R i 199 23012 civveiiiieeeeeeeeee e 191 28-250 ciiiiiiiiiiiiii s 153
2 199 230018 cieeeiiieeeeeeeeeeee e 191 28-25CHL..cccviieeiiiieiiiceceee, 153
212-102 s 201 230VI8BM...ooieeieeiiieieiieeeeeennn, 192 28-50CHOL....ccevvenieiiiiiiiiinienenns 153
212-10T o 201 2300324 oo 191 28T-100.....ccieiiireiirnrenienniennns 153
213 121 & 201 230VBM-12...iceeeeeeeeeeeeeeeeeeeeen, 191 28T-250..cccciiiiiiiiiiiiiiiiiiiiieeenns 153
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EEA 28T-25CHL .o 153 3412 oo 18  3810CUAT .covveiiiieriieeeerrie e 162
EEN  28T-50CHIL c.vvevveevevee e s 153 348 it 18  3810CUATN .eeuiiiieviieeeeerriieeeeens 162
5 EN  290-100....eeeeeeeeeeeeeerererns 146 348C it eereie e e erans 19 3810CUATT cevveerrererrieeeeerraiereeens 162
N LIS 152 348G..ciiiiiiiiiiiiiiiiiie e, 20  3812CSTAT .ciiiiiiiiiiiiriiieeeeeeiann, 165
291-100....ciiiiirieieerrie e 146 348TD.ciiiiieriiiiiiiiieiceeer e eeaaan, 19 3812CUAT cvveeriireii e 162
29-250 ciuuiiiiiiie e 152 34TDDRICER ..cocevvveereeevrnereeenn, 22 3812CUATN ..ovvveeeieierrieeeeeeeinn 162
29-25CHAL coivevreeeeeererieeeeerreeees 152 350-4SS .oiiriieiieieiee e 26 3812CUATT .oiiireieerererrieeeeereins 162
29-500 .euuuiiiiiiiiineeer e 1Y NG 1Y 0 o I, 26 3816CSTAT civvereeerererrieeeeeeniens 165
29-50CHL ..ccvvveeieerrrieieeeerieees 152 350-5SS ..ciitiiiiiiiiiineeeir e, 26 3816CUAT ..oovvvveeriieniiieeeeenis 162
295-100... i iiieriieeeeerie e eerr s 147 350-5T coiiiieiiiiiierie e eeaaan 26 3816CUATN ...ovveerrererrieeeeeniannn, 162
29525 ot 147 350-6SS ..covvviiieirriiieeeriie e erennas 26 3816CUATT ..cceveeeiereriie e eeeeinn 162
296-100. .. ciciiereeeeereierererrineeees 1 7 1 0 L ) 26 3818CSTAT .ovvvrvieerererriereeernans 165
29625 i 147  351-4SS .o, 26 3818CUAT ..oovvvveeriieiriinieeeiinns 162
29T-100.uu i iiiereeieerrie e eerreees 152 351-4T oo, 26 3818CUATN ..ccvveerrererriieeeeeeiannn, 162
29T-250uu i iiiieieeeeerre e eerre s 152 351-5SS it 26 3818CUATT ..ccvveeeiieeeiieeeeeerinees 162
29T-25CHAL cevvveereerrriereeerrineees 152 351-5T tiiiiiiiiieeeeerie e e e 26 3824CSTAT coiverrieeiererieeeeeraens 165
29T-500....ccciiirieieeriineererins 152 351-6SS ..civiiiiiiiiiiiieeeerr e, 26 3824CSTAT-WSC36.....ceevervvnnnn. 166
29T-50CEOL ccovvvneieirerieieeeevieees 152 351-6T ciriiiiiiiiiieiie e eeaaann 26 3824CUAT ..oovvveeeiiieeiiieeeeivines 162
2 L 13 358P42.ccuiiiiiiiiiiiiiiiieeeeerreeens 43 3824CUATN .euiiieervieieeeerreeeeeens 162
A O 16 358PP civeeiiiiiiiiiieneierie e eerrin e 43 3824CUATT cevueereieriereeerraieeeeeens 162
110 e T 12 358PP42...iciieeieieieiieeeeevrineeeens 43 3836CUAT evveeereeeriereeerriieeeeeens 162
010 IR 25  358PS ., 43 3836CUATN .eevviierieieceeviieeeeeens 162
{0 0 I 25 358T it 41  3836CUATT .ccvvveeiieririieeeeriiinees 162
012 o IR L R 1Y < 5 L 41  3848CUAT ..oovveereerrrieieeeeviinees 162
{017 24 360P36CILS80 ...cvvvvreerrrrerrerennnn 44 3848CUATN .uuveveerriereeevriieeeeeens 162
302UGRC.....ccvvviiiiierriiiineeeniinns 25  360P36CILS80TP....uvivirvrnnierennnn 44 3848CUATT .evvveiiiirrieieierriieeeeeens 162
0] I 0 IR 25  360P42.....ccviiiiiiiiiiiieeiei e, 43  3MABPAD .....oeviieieieieer e 147
305 i 24 360P42CILS80 ....cvvvrvvirrrirrerennnn A4 Qo 13
32100 ciuueiiiiiree e e 152 360P42CILS80TP....uvvverrvnrrerennnn 1 0 L 12
320 e iiiieeeeee e 160 360PBG ...ccevveiiieierriireeerrnineeerennns 42 AM019G .. iiiiieiieeeee e 12
321B i 160  360PBS.....ccvviiiiiiririiiiiiiriineeeeenne, 42 A7, 12
) 160  360PBSTP..cuviiiiiririiiiiirrnieieeeennns 42 AMAWC...iiciiiiii e eean 16
32250 ciuuiiiiiiiee e 152 360PP ..eiiiietiiiieeieee e 43 40-28 i 153
32-25CHOL ceiievreeeeereieeeeerrieeees 152 360PP42..cccuueiiiiiiieiieeeirieeeeeennns 43 4150S2...cciiiiieieiiiee e 74
32-500 ciuuiiiiiiiiieeeerr e 152 360PS ...iiiiiiiiieie e, 43 4-19G..uiiiiiiiiieeeie e 12
32-50CHL .ccvvveieieirrriereeeevienas 152 360T wuuiiiiiiiiiiiiceerie e eraaan 4l 47 i 12
32T-100.uu i ieereie e eerreeeees 152 360TC .ciiiiieriiiieeerieieeeere e eeaaan, 41 4200S6....ciiierriiieiiiiiieeeerrieaens 74
327250 iiiiieiieeeeerrieeeresraeeees 152 362PBG..cciereiiieierriiieeerrinenerennns Ry C T, 12
32T-25CHOL cevvveeeieerrrieeeeerrineees 152 362PBS...iiiiriiiieeieiieeeeeiran e erennas N L 13
32T-500.0uciiiieiiieieereieeeeerreneas 152 362PBSTP.cctviiiiiiririiiiiiiriieeeeeennnn 42 5250A5.....cciiiiiiiiiie e 74
32T-50CEOL ceevveeieereriereeeevieees 152 362PS ..o, 43 5263A8...cciiiiiiiiiiiii e 74
335 i 27  362PS12CILS80.....uuevivirvvnrrerennn 44 5810 cevuiiiiiiriiieieirrin e e 18
335 i 27  362PS24CILS80.....cceveenienenrnrennns 44 B5810ALAT ereeieeeeereeereenr e eneenes 164
336 ittt 27  362PS30CILS80.......ccceevvvnnrrerennn 44 5810BCCATTSE ....cvvvveviirerninnes 167
33671 ciiiriiiiiiie e 27 362T i 41 5810C ciuviiiiiiiiiiieeiiiin e 19
L O 18 362TC civriiiiiiiiii e eeere e 41  5810CUAT ..ovvveereereiieeeeeeriie e 163
3410C ciuiuieiieieiiee e 19 368PBG ..uuiiiiieiiiiiiririieeeerriineeeens 42 S5810CUATN .eeuerrerrriieeeeeeniineeeens 163
7 0[P 20 368PBS...ciiiiiiiiiii e 42 S5810CUATT wevveeirererrieeeeeerninreeens 163
3410SS3.uuuiiiiiiiiie i 20 368PBSTP..ceviiiiiiririiiiiirininneeeennns 42 5810G ...iiciiiiiiiiiiiiinn e 20
3410TD wrveeiiiiiriieeeerrie e rera s 19 368T i 41  5810GUPC....ceviiiiiirriiiieerinieneaens 20
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5810SS3....civiiiriiiiiiiieii e, 20
5810UPC ...covvieveiieeieeeeeeea e, 18
B812ALAT e aens 164
5812ALAT-WSC36.....cvvvereernnnnnn. 166
5812ASTAT .ot enans 165
5812CSTAT cvvieiiieieeereeeeas 165
5812CUAT ..ovveeeeereeeeeereeeeas 163
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BL1412D...iiviiiiiiiiiieneneienenns 315
o 315
BOL1812B...iviiviirieeeeieienienenns 315
T 3 1 315
BL1812D...iiviiiiiriiiieieieiienenns 315
[ I3 315
BOL31612B....cvviiviieiiiicieieianas 315
B31612C....cccoiiiiiiiiiiiienenns 315
BL31612D . cucuieinieeinieeneenennen 315
CB141.5144K ...ccviiiiiiiiiiiiiiinenns 81
CB141.5144N.....cccvviiiiiiiiiineiinnens 81
CB141.5144S ......ccveiiiiiieieeens 81
CB141144K. ... iiiiiiiieiieiiiineinnnens 81
CB141144N.....cocvviiiiiiiiiiiiiiinenns 81
CB141144S.....ciiiiiiiiiiiiiieinaens 81
CB142144K...c.ciiiiiiiiiiiiiiiiineiinens 81
CB142144N....c.cieiiiiviiiieiiieiieinnnens 81
CB142144S....coieeiieieiieeieeeneanens 81
(OO T 224
CC7 it 224
[ . 331
CCBRSHI....coviiiiiiiiiciiieeans 327
(00121 285] 1 327
CCBRSH2R....ieviiiieiiiiiiiienennennes 327
] . 156
CCCIT it e 156
CCC2u ittt 156
(OO0 I 156
[0 O T 156
[ O . 156
CCCA...ciiiiiiic e, 156
(00 I 156
CCTCCATS@ ... ivivviviirerenennes 167
CERPMI . 326
CERPM2 ..t 326
CERPMS3 .. eeans 326
CFBL.5 i 185
CFB2.25 i eans 185
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CGARRBKTO4.....cccvvieiniiiinnnns 221
CGARRBKTO8......ccvvniernniiennnnns 221
CGARRBKT12 .eriiiieiiieenieennens 221
CGARRBKT16...uiiivviiiiieieniienas 221
CGKB1Z-5..cctviiiiiiiiiiiiereviiienans 240
CGKB1-1[3-5...ccciivviiiiiiiiins 240
CGKB1-5[8-5..cctuiiivviirrnniennnns 240
CGKB2-1[3-5....ouvvevvereeveeennnnaens 240
CGKB3B-5...cuviiiiirriiriereninnnnns 240
CGKB5[B-5....ceviiiiiiiiiiiniinies 240
CGKB7[B-5....ceviiiviiiiinieienes 240
CGKBB1[2-5...ceeieieiiieienienennens 240
CGKBB1[@-3[B......ccvvviriirirvnnnnns 240
CGKBB1-1[3-5......cevveerierirninnnas 240
CGKBB1-5[8-5.....cceviiivniiiinnnnnn, 240
CGKBB2-1[3-5.....ccevvervneeevnnnnnn 240
CGKBB3[B-5...0uiiiivviiiiererinenans 240
CGKBB5B-5...0uuiiiivviiiiereninenans 240
CGKBB7[B-5....cciievviiiiiiiinnnnns 240
CGS.eieeeieeee e 147 & 326
CPC.5L¥5......... 95, 124, 203 & 245
CPC.5LT5TP cuveiieiivviiiieeeenieenas 124
CPC1.5[32...95, 124, 129, 203 & 245
CPCL.5ATP i 124
CPC101.25........ 95, 124, 203 & 245
CPCIML25TP.uueiiiiieiiiiiereriieeas 124
CPC2.503........ 124, 129, 203 & 245
CPC2.53TP i 124
CPC3.54................ 124, 203 & 245
CPC3.5MTP cuiiiiiiiiiiiiiiiiieieans 124
CPC5M@......cceereeeeeee 124, 203 & 245
CPCS5MATP cevvveeeeevriereeeevveeeaes 124
CPRB.SOIAT12.ccuniiiiiiieiiceeves 182
CPRB.5IAT38. . eieieiieenieeneens 182
CPRB.5IIATS8.....ccvvvieriirerinennns 182
CPRB1.52AT12...ccvvveerieririnenas 182
CPRB1.5[2AT38....ccuciervniiinnnnnnns 182
CPRB1.5[2AT58....ccuveevneiennnnnnnn 182
CPRB2.5[3AT12.ciiiiiieieieennens 182
CPRB2.5[3AT38....cc0veeriervriiennns 182
CPRB2.5[3AT58....cccievviiinnnnns 182
CPRB3.5[AT12...ccciviivieinnnnnnn, 183
CPRB3.5M4AT38....ccoveevnrerennnnnen 183
CPRB3.5MAT58.....ccveivieevriineens 183
CPRB5BAT12...ciievviieeeeeeiiineaans 183
CPRB5[EAT38......ocvviiiiiiriiinnnns 183
CPRB5BATSES....ceiiviiiiiiiiiiieenns 183
(@121 C{ O 96
CRGCA....uoiviiviiiieiiiriinenans 96 & 122
CRGCB......cevviirriiinriaennn, 96 & 122
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CS108S-100.....cccveenrrrrenrenneenns 142 CUI142EL45KIT...cccvvveeirriieeneennnes 82 DISKIOMMI5....cevvvveeveeveneennns 328 No
CS44S-100....cciiiiiirierrieenne e, 142 CUIL42EL90....cccvivviiiniiiiieeniennnnns 82 DISKKITL .ivviiiiiiiiriieriieeienaneen, 328 §5§
CS46B-100.....cccvniiviiriiiriiinenn, 145  CUI142EL90KIT.....cvviiririrnienniennnes 82 DTWA4-100....c.cciiiiiiniiiniiiniennns 143 3§
CS46S-100......cceuiiiriirriieiinnnen, 142 CUL42SPL....corrieiiiiiiiiiiiicecea 82 DTWG6-100....cciieiiiiienieenrernnenn, 143 |
CS48S-100....cciieeirrnrernrennreeneen 142 CU142SPLKIT....covivreeiirrenniennnes 82 DTWS8-100....iceirieieererrerneennns 143
CS510S5-100....ccciieeuierniennrennnenn, 142  CUI1435EL90FL....cccvvvvvennrenniennnes 82 EGPCB4M1MB......cccevveenvevneennns 317
CS54S-100.....iiiiiiiiiiinnenneen, 142  CU1435EL90FLKIT....ccvivviernrennnes 82 EGPCB4M2MB......c.cevvevniirniennns 317
CS575-100....ciiiiiiiiiiieceneen, 142 CUBS12..cocoiiiiiiiiiiiiiiiiieeienenn, 180 EGPCB4[MA4MB.........coeevnvevnennns 317
CS58B-100......civueernrernrennrerneens 145  CUBS38...cceviiiiiiiiiiiiiieeieneenn, 180 EGPCT4M1MMB......ceevvrevnrevnennns 317
CS58S-100....cuivvuieeniennrennrennenns 142 CUBS58...ccovvveviiiiirerireeceneenn, 180 EGPCT4MM2[MB......ccevvvevnvenneennns 317
CS610S-100.....cciiirnienniinniennnenn, 142 CUBUI2I ...ooiiiiiiiiiccrcee e, 179 EGPCT4[M4M0B........ccovevvvvvniennns 317
CS6125-100.....cciiiriiniinrinnnn, 142 CUBU3BI ....coovviiiiiiiiriceieneen, 179 EGPID4M1MB ......ccevvvevniivnennns 317
CS616S-100.....ccuiirnieenrinnrennnnn, 142 CUBUSSI .....covvieiiieiieeeeeeee, 179 EGPID4MM2MB ......cccvvvevnrevnennns 317
CS64S-100......ievrrerennrennrenneenns 142 CUFATM-10..ccuiiieiiieirrenrennenn 168 EGPID4MMA4MMB ......cccvvvevnrevnrennns 317
CS66S-100.....cevnieriennrennrenneenns 142 CUFATM20-5-15.....cccciiiinvvnnnnnn, 168 EGPICHTIMMB ...ccvvvvevveenrenneennns 317
CS68B-100....cuiiviirnienniiniennenns 145  CUFATM-50....cccciiiiiiiiiiinniinnnnn, 168 EGPICHMT2MMB ......eeevvvivnrinnennns 317
CS68S-100....cuiiviiriinniinrennenn, 142 CUFATM-90.....ccccviiniiiiieniennnnn, 168 EGPICHIT4MMB .......ccvvvevnrevnennns 317
CS88S-100....cuievnrernrernrenrennrenns 142 CUFB1062....ccuieieiieeiiiniereennas 15 EGRIOLWG2MM ...cevvvveierrreeneenneen, 32
(01 o 329  CUFB12094......ccccvvvverrenneennenn, 15 EGRIOLWG2T ..ovvvvivveeeieeeceeneen, 32
(O o 329  CUFB14030.....cccceviiiiirnienniennnenns 15 EGRIOLWGAM.....coovevervvennreenn, 32
(0] 1 I 329  CUFB15125...ccciiiiiiiiiiiiiiiineneen, 15 EGRIOWG2M.....covirvieriinnrinnnnn, 31
CSKITHP...ovieviiieeiiece e, 329  CUFB34062......cccvvivniieniiinennnn, 15 EGRIOWG2T.oiviiiiiiiiieireeeeveen, 31
CSKITHPLS.....oevvvveeveeeeeneeen, 329  CUFB58062.......ccccevvvuvernrennrrnnenns 15 EGRIOWGAM.....ccoovvvevrennreenenn, 31
CSKITHSVM ..ouiiiiivcvrccen e, 329  CUFSI1032...ciiiiiiiiiiiiiirienniesnenns 14  EGR20LWG2MM.....covvvveenvernrrnnnenn, 32
CT2[A2MM....cceiieiiriiirieereeeeen, 114 CUFS15032.....cceiiiiiniiiiiiiniennnns 14 EGR20LWG2T ..ovivriiiiiiiiiennennenn, 32
(O 11 O B 114 CUFS1516...cccviiiiiiiiiiiiiiiiiiiienns 14  EGR20LWGAM.....cocevvevrievninnnn, 32
CT2222 e 114 & 246 CUFS2016...cciivniiriiniiinieennennnenns 14  EGR20WG2M....ccevvvveerrennrennenn, 31
CT2222LD.c.iiviieieeiirieeneeneenn, 115  CUFS2032...cccviivieiienireneenneennes 14  EGR20WG2T ..coviiviiiiierrennrenneeens 31
CT2248 ...covviiiiiiiieennns 114 & 246  CUFS2064.......cocceviiiiiiiiiiniininaen, 14  EGR20WGA4AM......cooevvevrenrinnenn, 31
CT2248LD....cccevriviiriiinieneenn, 115 CUFS3016...cccvieniiiiiniiiiieniennnns 14  EGRSWGAM.....cccevviviieienrenen, 31
CT24MM ..., 114 CUFS3032...cceviiiiiiiieiiiiiieniennnns 14  EGRBLWG2M.....cevvvnvevreenrivnnnn, 32
CT4MM2MM....ccveeeieeeeeeee e e, 114 CUFS4016....ccoevvviienirennrenneennes 14  EGRBLWG2T ..cvvivvivvieeeveeveeeeenn 32
CT4[M4MM......cveeveeeereereeeeeen, 114  CUFS58064........cccvvviviiniinninnnnns 14  EGRBLWGAM.......oocvvveviennrennenn, 32
CT4446 ..., 114 CUFS6016.....cccvviiviiniiiriiiniennnns 14 EGRB8WG2MM......coocvvviviririiiniinnnns 31
CT4666 ...covvvveiiiiniiiiieeneiaean, 114  CURSHE.75 ...civiiiiiiiciiieeievean, 181 EGRBWG2T....uiiveiiiiieiieiieniennnns 31
CT4666LD......cevrevrirrerrenrenn, 115 CUSI2M i 171 EGRBWGAM.......ovvvevrivrernrennnes 31
O I3 . 190  CUSIZ2MT wieiviiiiiiivirercenrenneeens 171  EGRSSI10LWG2MM......covvvvvvnnrennnes 34
CU141.5EL45....ceciiiiiiiiciineenns 82  CUS38M ..ciiviiiiiiiiiiiicircenienas 171  EGRSSI10LWG2T....vieviiiriiiriennnes 34
CU141.5EL45KIT ...cvviiniiiririnniennns 82  CUS38MT .ieiiiiiiiiiiiiriceenenas 171  EGRSS10LWGAM.......coccvvvevnrennnes 34
CU141.5EL90 ....cuiiriiniiiiieniennas 82  CUSBE8M ...cveiiiiiiiiiiecrceeeennes 171  EGRSS10WG2MM.....cccevvevrevniennnes 33
CU141.5ELO0KIT ..cvuvevnrennrenneennns 82  CUSB8MT .vvivviieeierrereeeneennes 171  EGRSSI0WG2T ...ovvverreerenneennnes 33
CU1L41.55PL..cciiiiiiiiiiiiiiiceiienns 82  CUSC....coiiiiiiiiiiniiericsninenneniens 157 EGRSS10WGAM.......ccooevivivvennnns 33
CU141.5SPLKIT ...civiiiriiiiiiiiniennns 82  CUSPGW.....coiiiiiiiiiiiiriieniennns 221 EGRSS20LWG2MM......cccevvivvnirnnnnn, 34
CUL41ELA5...coiiiiiiiiiiicceeeas 82 DETI0C....iiiiiiiiiiiiiiiicrceeienn, 257 EGRSS20LWG2T....coeviiiriiriiennnn, 34
CUL41ELA5KIT .cevniivievirenireneennas 82 DET2[.cuiiiiiieeiieiieeeeeerenenn 255 EGRSS20LWGAM.......cccevvvvvnvvnnnen. 34
CUIL41EL90...ciiiiirieeiirnrenneennas 82  DET20C.....cciiiiieeiiiririeenniennens 257 EGRSS20WG2[M......cvvvvvvvnieennnn, 33
CUL41ELOOKIT ..cvviirniennienirennennnns 82 DETATD2...cciiiiiiiiiiiiiiiiienienns 256  EGRSS20WG2T ..ccvvvviiiiiiriiinnenn, 33
CUL41SPL..c..ceiiiiiiiiciiiceeeiis 82 DETATR2..iiiiiiiiiiiiiiiiiicceeeen, 256 EGRSS20WGA4M.......coeevvevnninnnnnn, 33
CU1L41SPLKIT...ceviiiriieriieiiieneennas 82  DISKI5MA5...ccciiiriiiiirieenrennnans 328 EGRSS5WGAM......cccevveeveeninnnnn, 33
CUIL42ELA5.....oeieeieeivveeeeeeas 82  DISK150MH00 .....ccivvurerurernrennnnas 328 EGRSS8LWG2[M .....cevvvvvreenrrennnns 34
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EGRSSBLWG2T....cuciiiviiiriiieennnans 34
EGRSSBLWGAM ......cevvvvevnireennnnns 34
EGRSSBWG2MM......ceevvreererennnrns 33
EGRSSBWG2T ..cvvviviiiriiieeeerenennn, 33
EGRSSBWGAM........cevevevvniiinnnnens 33
20 222
[ o (G Y 222
o [ 222
EPKPPCSTS...iiivvieeeeeern e eeeeaan, 222
ES240 ...coviiiiiiiiieeii e 88
FGA1.5[2-2.532WC24.............. 139
FGA1.5[2-3.5[42WC24.............. 139
FGA1.52-5[2WC24................. 139
| €O 136
FGC2MM..couniiiiiiei e 136
FGC2MTP .euriivieeeeeeeeieeeeeeeenas 136
FGC2-4MM.......cevvveiieiiiriieeeenennn, 136
FGC2-4MMTP...cevvveeereierieeeeennnnn, 136
FGC26TP cuuiiviiiiiiciiicciiccenis 136
FGC2TP vt 136
O 136
FGCATP cevvviiiiiiiiie e eeevin, 136
| {0 136
FGCOTP ccvvniiieieieeieireeeveeeeis 136
O 136
FGCBTP ccvvviiiiieriiieceerie e eeevinn, 136
I I (T 325
[ ] = 325
] O A, 15 & 237
] O J . 15 & 237
O 15 & 237
FSCO ..vvivviiiiieiriee e, 15 & 237
FW6ES-100......ccievniiirnieenniennnnns 144
FWB8S-100....ccuieieieeinreienrenennen 144
G11341MNU ceueiieeeiieeeeeviees 312
G11341MAUS c.vvviveeeieeeeeeriees 313
G11342[ANU...covviiniiiricceis 312
G11342[AUS ..., 313
G11342NU euivieiiieeiieeenreennens 312
G11342US ..covviiiiiiiiiiiieeerieeas 313
G11344MMAUS .....eveevverieeerieees 313
G11344NU....ccoviiiviiiiiicceei, 312
G11344US ... 313
G11348NU..ccvveiiiiirriiiieeeriienas 312
G11348US ...ovveiiiiiiviiiiieririienas 313
G11581MNU...cevviirnieiiiccirs 312
G11581MMAUS ...covveveireireeeers 313
G11582[MNU...ccvvierrrerrreeeernneens 312
G11582MMUS ...vvvivivriirieeeriees 313
G11582NU...ciiviiiiiiiiiiiiicnies 312
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G11582US ... 313
G11584[AUS ... 313
G11584NU...ceiiniieieiiieeieeieens 312
G11584US ... 313
G11588NU..coiviniiniiriiriiniennennes 312
G11588US ....civiiiiiiiiiiiiceeeans 313
G21341MANU..ceveiiiiieeeeens 312
G21341MMUS ..oveiiiiiiiieeeeris 313
G21342[AUS .oveeveeerieeeeerieees 313
G21342NU...ociviiiiiiiiiieieeenns 312
G21342US ... 313
G21344[AUS ... 313
G21344NU....ccviiieiiiiiiiieneans 312
G21344US ... 313
G21348NU....ccvviiiiiiiiiceiieeeans 312
G21348US ... 313
G21581MNU cevveiiieiiiiieeeeviiees 312
G21581MMAUS ... 313
G21582[MUS .....cecviieiieicee, 313
G21582NU..ceiviiiiiiiiiiiiiieeenns 312
G21582US ..o 313
G21584MMUS ....evvveevriiieeeeriens 313
G21584NU....oivviiiiiiiiiiiiiieniaens 312
G21584US ... 313
G21588NU....ccviieiiiiiiiiiiiiiinennns 312
G21588US ....ovviiiiiiiiiiiieerins 313
G31341MANU..cuieeiriiiierieneans 312
G31341MAUS ..., 313
G31342NU..coiviiiiiiiiiieiieneans 312
G31342US ... 313
G31344NU....cvviiiiiiiiiiiieneans 312
G31344US ... 313
G31348NU....ccviiiiiiiiiiiiieneans 312
G31348US ... 313
G31581MNU cevveiiieiiiiieeeereies 312
G31581MAUS ..coivveririreriereans 313
G31582NU....cviiiiiiiiiiiceeeens 312
G31582US ... 313
G31584NU...cvvniiieieieiieeinens 312
G31584US ....ovveiiieiiiiiieeeenis 313
G31588NU..cvviviniiniiniiriiniennennas 312
G31588US ... 313
G41342NU...cvieiieeeeeeeieeeaens 312
G41342US ...ooveiiiieeiieeeeeris 313
G41344NU.....oviiiiiiiiiiiiiniieieens 312
G41344US ... 313
G41348NU....ccvviiiiiiiiiieiienenns 312
G41348US ...t 313
G41582NU..cevivieiiiiiiiiicnienenns 312
G41582US ... 313
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G41584NU.....ccvviiieiiiiiricienis 312
G41584US ... 313
G41588NU....cviviiiiiiiiiiiiiieienns 312
GA41588US ....ovveviiiviiieieiriiieeens 313
GA1PS8US ...covevieivrieeeeevie e 313
GAW121212HD ...ivviiiiiieenceenn, 40
GAW121218HD ..ueeveeeveeeereenn, 40
GAW121224HD .....ccvvvieeiiiirnireeens 40
GAW132418HD .....ccvvveeviiririrenns 40
GAWO10 ..ot e, 43
GB14.757.5GBE......cccccvvereerennnn. 69
GB38414.25T...cvieiieieieeeaeenenn 70
GBI14112H..ccvviiiiiiiriiieeeeeiieieeens 54
GBI14116H..ccvviiiiiiriiieeeeeiiiiieeens 54
GBI1416H....cicviiieiieereeeveeeeaen, 54
GBI14210GKT ccvuiierireerereeereenan, 57
GBI14210PKT .uuiviieriiieeeerniineeens 57
GBI14210TGB ...uvvevevvieeeervrineeens 64
GBI14210TGBKT ...cvvvievnienneenn, 65
GBI14212G...icviiieiiieereeeeeeeeaen, 54
GBI14212GKT veuiuieienieieieeenrenens 57
GBI14212P covvviiiiiiriieeeeeviiineeens 54
GBI14212PKT wuuiiiiivrieeeeiriiieneeens 57
GBI14212TGB.......cevnveeene. 64 & 246
GBI14212TGBKT .............. 65 & 246
GBI142120.ccuuiiiiieiiiieeeeviieneeens 55
GBI14216G...ceuuiiiiierriieeeiriniireaens 54
GBI14216P ...cevviiiiiiiiiicceeceenen, 54
GBI1421600....cciiieiieeieeereeenen, 55
GBI142200 0. ineeieiiieeeieeeeneeen 55
GBI142240.....cciiiiiviiieiiiniieeeeens 55
GBI1426G.....ccuiiiieieriiieeeiriiereeens 54
GBI1426P .....coeveiieiieerceeveeeeae, 54
GBI1426TGB.....cc.ocvvvnreene. 64 & 246
GBI1426TGBKT ....cvvvvreens 65 & 246
GBI14260..cuuiiiiiiiiieieeeeveneeeenenn 55
GBI14412C....cciiiiiiiiiiiiiieieeenan, 55
GBI144120 0. ..o, 56
GBI14412[KT .cuvvirieieiieieienienennens 57
GBI14412M..uuuiiiiiiiiieiieeeiiieeeenens 56
GBI14412MKT...ccvvvvieeeeeernineeeennns 57
GBI14412TMGB................ 62 & 246
GBI14412TMGBKT............ 63 & 246
GBI14416C ...uiiiiiiriiiiieiirrineeeennn, 55
GBI1441601....ccicieviieiieieiiiieeenn, 56
GBI14416M....ccvviiiviiiiiniiiieneeann, 56
GBI14420C ....ccuiiivnieiereieereeeenn, 55
GBI144200 ... iiiiiiieiiiiieieneneens 56
GBI14420KT ...iivvvvieeeeernneeeennns 57
GBI14420M..cuuviiiiiriieiieieiiieeeennn, 56

®

394

Harger Lightning & Grounding « ©2013 Phone 847-548-8700 « Fax 847-548-8755 e U.S. 800-842-7437



PRAEGER

P Number P No.
GBI14420MKT ...cuiiivierenirnneennennnes 57
GBI14420TMGB................ 62 & 246
GBI14420TMGBKT............ 63 & 246
GBI14424C ..o, 55
GBI1442400....ccccieiiieeiievieeeeenns 56
GBI14424M.....coviiiiiiiiiiiiiiiiienns 56
GBI14424TMGB........cocvvviveniennnn, 62
GBI14424TMGBKT.....cccvviiviniennen. 63
GBI1446C....cccieviiviiiiiiiiiiieieeen, 55
GBI14460L1.....cccecieviieiiivrieeeceens 56
GBI1446M ....ceoviiiiiiiiiiiiiceiinenas 56
GBIA1421200....cciiiiiiiiiiiieeens 59
GBIA1421600....cccccviiiiiiiiiiieeen, 59
GBIA1422000......cceveeniveeeennennnns 59
GBIA142600......coviiieeiiiiienienns 59
GBIA14412M...cciviiiiiiiiiiiiieeeeen, 59
GBIA14416M....cceceviiiiiiiiiiiieenen, 59
GBIA14420M...ccviiviiiiiiiiiineienen, 59
GBIA14424M.......covviviiiiiiniineennns 59
GBIP14210TGB .....covevviviriiiennns 64
GBIP14212TGB ....ccecvviveiiiiiiniennn, 64
GBIP1426TGB.....ccevvviiiiiiiieiennen, 64
GBIP14412IMGB.......cvvvviveneennns 60
GBIP14412TMGB.......ccoveviviniennns 62
GBIP14416IMGB..........cooeivevennen. 60
GBIP14420IMGB........c.covvvvinennen. 60
GBIP14420TMGB.........covvviinennenn 62
GBIP14424TMGB.......ccovvviviviennns 62
GBIP1446IMGB.........covvviriviennns 60
GBIP14612CESPGFAA................. 71
GBIP14612EMGSFAA .........cvveun.e. 71
GBIP14612MGPFAA3 ......cevvvveenns 71
GBIP14612TGPFAA........ccvvviennns 71
GBIS1416CGB.....ccccvvvviiviiieeennen, 69
GBIS1428EE .......ccvvvviiiiiiiiiienn, 69
GBIT14412A2T .o, 58
GBIT1441203T ..cviiiiiieiieereieennns 58
GBIT14416A2T .o, 58
GBIT144160T ....ciiviiiriiiiiiiiennns 58
GBIT14420A2T .ovviviiiiiiiiiiiecenen, 58
GBIT14420T .oevviviveeireeereineennns 58
GBIT14424A2T ..ovvviiiiiiiiiiiieenns 58
GBIT144240T ....coiviiiviiiiiiiiiennns 58
GBIT1446AT ..., 58
(€121 [ 75
GBLA0106 cuuveevieieiieenvreeenneenas 88
GB2126 cuuiiviiiiiiiiiiiciciinenas 88
GBOB186 ...cvviiviiiiiiiiiriiieens 88
GB24246 ....cvvvvieviiiiiiiiiiieeeen, 88
GBIB8O ...cevvveerieierieenerreeneennes 88
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GDI101MB..eucuieeieieenreenreneneens 282
GD10IMMC...iiviiiiiiiieieiienennsnens 282
GD102MB....cuieiiieiereeeeeneneens 282
GD1025CMB .....veieeeeeiieeieenens 282
GD103MB..cucuieenirreenrenenrenenrens 282
GD1035CMB ..o iveveeieieiiieiinenens 282
GD103CMB ... 282
GD104MB.....ceeeeeeeeeeeeeeeenens 282
GD105CMB ...cviieieieeeeeeeeeieenenens 282
GD1075CMB ..rvvivieeieieeiieennens 282
GD121MB...oeiiieieeeeeeeeeeeiaeens 282
GD122[AB....cvieiiieeieeeeienenens 282
GD1225CMB ...cevvieeeieiiieeeeens 282
GD122B..nieiiieeeeieei e eeneaens 282
GD122SB..iciieiiiieeireeeeeeanens 282
GD123[MB....cuieiiieiireenieneneens 282
GD123CMB ... 282
GD124MMB.....coeeeveieieieieienenenenens 282
GD124L i reenens 282
(€D ] I 282
GD341MB....cuieieeiieieeeeeieeeens 282
GD342[MB.....ceveieieieieeeiieienenens 282
GD3425CMB ...vveiiieiiieeiieenens 282
GD342B....eeiiiieeeee e 282
GD342SB....eeiiieiieeeeeeeeeens 282
GD343[MB.....ceeieeeeeeeeieenens 282
GD3435CMB .....vivivieieieiinenenenens 282
GD343CMB ..cuiviieieieieenieennens 282
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M1-100Z-G...ovvvvriieiiiniiineennes 159
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M1-100Z-L ccovviiiiiiiiiiiiieniiieennnns 159
M1-100Z-W ..ouriiviiiiriieeriieeanns 159
MCBRSHI ...oveieeeeeeeeeeeeeens 327
MCBRSH2 .....covvieiiiieriinieeeiins 327
MCSPD150/400.......ccvueereernnnnnn. 327
MCSPD25/115. ... 327
(O 115
MCT81/0 vuvviiivriiiiiieerineeeevis 115
MHL e 328
MH2 o 328
MH3 e eeas 328
[\ 328
MLDSLR...vviiiiriie e eeeris 326
MOBGRDSTK582 ....cevviivvniiinnnnnnns 38
MOBGRDSTK583 ....cevievvnieennnnnnns 38
MS103S-100 ..uicvvnierrreeriirernnns 142
MS106S-100 ...ceuviierirriiereernnnnnn. 142
MS108S-100 ....euvirerirriireeennnnnn. 142
MS4125-100 ...cceviiiiiiiriiieennns 142
MS44S-100 ....ciceiieirieeeeeeanns 142
MS46S-100 ...uuiieeirerrireernnrernnnns 142
MS48S-100......ceveerirerriiereennnnns 142
1S [ 329
] (O 329
] 4 329
MSKITHSVS ...covviieiiierieceeeeeaan, 329
N420B-100 ....ccevvreriierriiereeennnn, 145
N420S-100 ...cvvvevnniiinniiiniieennnns 144
N518B-100 ..ccvurievniiienierneeeennns 145
N518S-100 .evvverieieenreereeenenses 144
N518SBIN-10...cuuuiiiiiernreerennn, 144
NE16B-100 ...cccvvvvirererriiereeennan, 145
N616S-100 ...evvirnnieinniiinneeennnns 144
N813S-50 .uiuiiinieiinirieiinreenrenes 144
N 148
NUWTUBEL15....uiivivviereerennnnn, 323
NUWTUBE115CL.......ooeevniiinnnnns 323
NUWTUBE1S.....coiiiveieeeeees 323
NUWTUBE150....cccvveieenennenens 323
NUWTUBE200 ........ccvvvereernnnnnn. 323
NUWTUBE25......oiivevvieeeeeeninnn, 323
NUWTUBE25CI ......cvvvvevvreennnnns 323
NUWTUBE250....cccveeieeninnenenn 323
NUWTUBE32......coievivriieeeerennnnn, 323
NUWTUBE32CI .....cccvvvereernnnnnn. 323
NUWTUBEA4S.....ccoooeviieincens 323
NUWTUBEA45CI ....covvvveeeieenen 323
NUWTUBEBS.....ccvvveeeeeeeeeennn 323
NUWTUBEBSCI ......ccvvvereernnnnnn. 323
NUWTUBE9O.......cooeeevvnereernnnnnn. 323
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NUWTUBE9OCT .......cevvnereervnnnnn. 323  PB4M2MMB....coocevvveereiierireeennns 277  PT3M2MB...oeveeeeriieieeriieeeeeennn, 278 nNg
I 314  PB4M2B...coveerrerierieeeeeiiereeennnn 277  PT3M2B .ccveiiiiiiiieiieeerrieeeeeennans 278 EE
I I O Y 314 PB4[02SB .....cvieieieieeeeceeenennn 277  PT3M2SB .cueviveiieieieeeveeeenen 278 3§
[TI141.52B.cuueicieiiicciiiiineeens 314 PB4MM4MMB........ccvvveeeeererereeennn 277  PT3M3MB..ccoceeerireieeriieieeeennn, 278 |
[ R O 314 PB4MM4B....ccoooevvvvieiiiiieeieeenn, 277 PT3MMAB ...coviiieireieeievrieeeeeeenan, 278
[TI141.52D wuuiveeeneeeeevie e 314  PB4M6B....ceooiveeevveeeeiireeereeennn 277  PT3MMBB ...uuiiieeeieiieiereeeeeeeenan, 278
[ - T 314  PB4M6SB ..cuuovvevvvveeeeerieererennnn 277  PT3MBSB ..uuvieevveeieererrieeeeerenans 278
[ L O 314  PB4MM8SB ....ccooeevvvieiiiiiniireiennnn 277  PT3MMBB...uoiieevvriiiiieriieeeeennen, 278
[ 25 1 314 PB44B....ccoveiiiiiiiiiiieeiieeeeenan 277  PT3MM8SB ...oivvevviiiererrieeeeeeenan, 278
[ - 314  PB46B....cccveeiiiiiiiiiieeeeieeeeeeaann 277  PTAM1IMB....cccevveeeeeierrieeeeeeenan, 278
CTI1422C oviivieeeeeereeeeeevneees 314  PB46SB ...ccvveiiieiiiiiieeeire e 277  PTAM2MB....cccvveeeeeverreeeeeeeenans 278
[TH1422D evieeieeeeeieeeeeeneens 314 PB48SB ...c.vveieieenieenineennenens 277  PTAM2B ..ierieieieiieeeieeeeaeeenen 278
I O 314 PBOO6B.....cevveeiiiiiiieieeeir e, 277  PTAM2SB ...oooevvvieeeievieeeeevenan, 278
[ S 314  PS2S2SM..cevviiiiiiiiieeiiiieeeeeennnn 278 PTAM3MB......ccvveerrererrieeeeeeennn, 278
[ L O 314  PS44M...ciceriiiiiiiie e 278 PT4MAMB......ccvveereererrieeeeeeennn, 278
CTL1812D civveveeeeeeeereeeeeerveees 314  PSAS4ASM..ccvvciiiiiiiieieeeeiieeeeeenaa 278  PTAMMA4B ....oieeeeveeeeeeeeeeeeerens 278
[ 1R 1 ) O 314 PSO6L..iiiiiriiiiiiiiiiiieeiiie e, 278 PTAMGB.......ccevvveeeeierieeeeerenan, 278
[TI31612B..ccveeiicierniieeeervienas 314 PS6S6SL...ceveiiiiiiiriiiiiiiiiieneeenann 278  PTAMGSB ......cevvveeeererieeeeevennn, 278
[TI31612C.cccuiiiiiieiiiieeeirrieens 314 PS88L..iiiiiriiiiiiiiiieieeeeie e, 278 PTAMBB....c.oceevvveeeererieeeeevnnan, 278
[TI31612D cevveeeiieeereieeeerniienes 314 PS8SBOSL..ccvviiiiiiiiiiiieiiiiiieeeeennns 129  PT4M8SB ...ccvvveieieriiereereriiinnees 278
[TI381.5 coeeeereeeeeerrereerennneees 314  PS8S8SL..cceuviiiirrriirerennnn 129 & 278  PT44B cuuuniiieieiiee e eeevieeeees 278
[TI381.52B.ccuuuiiiiierniiiiiininnns 314  PSM4644C2/0 ....cvveveviirvnirernnnnn 101 PT46B .cceciiiiiiiiiiiiieiie e 278
[TI381.52C ccuuiiiiiierniieiirniinnns 314  PSM4666C1/0S ...ovuvvvivvvrirerennnn 101 PT46SB ...ciiieerieiiieiie v 278
[TI381.52D cevueeeiereenreerernienns 314 PSM61066C4/0S.....ccccevvvererennnn 101 PT48B .ceuiiiiieiiieiiieiie e 278
[TI382 wueeeeevreeeeerrneeeerernneees 314 PTIM1MB.cecviieeeriieeeeriieeeerennnn 278  PT48SB ..ovviiiiiirieieeeriieeeeeernnnns 278
[TI3822B ..ccvvveiiererniiererninnns 314  PTIM2B..ccvciiiiiiiiiiiiiieiiieeeeennn, 278  PTO6B ...covveiiiiiviiiiiiieien v, 278
[TI3822C ..cvvveeieerriiiiierernienes 314  PTIMM2SB .covviiiiiiriiiiiiiiiceeeennn, 278  PT8S8SB.....ccicevvviiiiiireriieeeevnnnn, 129
[TI3822D ..cevveeeeerenieieeeevnieneas 314 PTIM4B..ccooiiiieiiieieeeeiieeeeeenn, 278  R4A150A4 ....oeveveeeeeieiieie e 74
PBIMA1MB...iiceevreieererrereeeerennns P A~ I 10 ] - S 278  RA150S3....ciiiiirriiiiierriireeersninnens 74
PBIMO2B ..ieeeirieenieeinreenrenenes 277 PTIMAOSB ...evvveieeiieeeeeenreen 278  RA200S5....ciiiieieiiieierenenenenns 74
PB1MM2SB .....covvvviieirernieeeennnnn, 277  PTIM8B....cevvieiiiiirriiiiierriieneeens 278  RASP...ciitiiiiiie e, 326
PBIMA4B ....coiievvvieeeerriereeeennann, 277  PTLMS8SB ...cevveriievriiieierriieneeens 278 RB12A....ccoiiiiiiiiiieieeeennn, 123 & 129
PBIMMOB ....uvivevvieieeerieeeerevaann, 277  PT2M01MB .cceveeiiieerieeeeevriieeeeens 278 RB12B...covorriiiiriieiieeennn, 123 & 129
PB1MOSB .....ceevveeeeeerrereerennnnns 277  PT2M02MB .ccveeeeeieeerieeeeerriieeeeens 278 RB31MB....ccevveiieiirriereereniinenens 305
PB1MM8SB .....ccevvviiiirrriiriernnnnnn, 277  PT2M2B...ccvvviiiiiiiriiieiiriieeeeeens 278 RB32MB.....ccvviiiiiirriiiiiiieiiinnnans 305
PB2M1MAB.....ccvvveeeeerrrreeeennnnn, 277  PT2MM2SB ...cvvviiiiiiiiiiieiiviiieneeens 278 RB32B..oiiiiiiiiiiiiiiiieiceeiieeas 305
PB2MM2MB.....ccvvveeeerrrereerevnnnn 277  PT2MMEB..ccceveeiiieeieeieeeiieeeeeens 278 RB32SB...iiiieeriiiiiiiiiieieeieneaas 305
22 A 0 - S 277  PT2MM6B ..ccvvveeeiieerieieeeeviieeeeeens 278 RB33MB....ccevverieiirrinieererieneaens 305
PB2MM2SB ....ceeevvieeeerreeeeeeenanns 277  PT2M6SB ..cvvveiieerrieeeeeeviineeeeens 278 RB34MMB.....ccvveiieiierieeeeieriireeens 305
PB2M4B ......ccevvvieeeirrieeeeeeniann, 277  PT2MM8B....cvvveiiiiiiiiiriiiiriiieeeeens 278 RB34B...coooceviiiiiiiiiiieneeiies 305
PB2MOBB ......ccevvveieeivviieeeeenninnn, 277  PT2MM8SB ...cvvveiviirririeiiriiieraeens 278 RB36B...coiiiiieiiiiiiiiieeieerieees 305
PB2MBSB ......cevvereeirriereerenannss P A~ Y - S 278 RB3GA8S[D ....coevvvvvennnnns 130 & 196
PB2M8SB .....ccevveeeeirriieeeereninnns 277 PT22SB iiiiiriieeeeeeieeeeeevineneeens 278 RB4A1MB....ccvveeiieiirriieieereniireeens 305
PB22B ...covviiiiiriiieeieiieeee e, 277  PT24B ..o 278 RBA2MMB.....ccviiiiiiiiiiiiiiieiiineeens 305
PB24B ....ovvviviiveiiieiiiieeee e, A~ 1) T 278 RBA2B...coiviiveiiiiiiiiiie e 305
PB26B ...cvvviiiireiiieiiiiiie e A~ 1 - 278 RBA42SB....cceveiiiiiiiiiiieieiiieneaans 305
PB26SB ..vvuiieireiiierirriieneeenn s 277 PT28B cuiiiiiiriiiieeriieeeeeeriineeeeens 278 RB43MB.....ceveiierirrieeeereniereenns 305
PB28SB .....cvvviiiiiiiiiiiiiinieeas 277 PT28SB ....cviiviiiiiiiiiiiincineiieaenns 278 RB44MMB.....ccveviiviiiiiiiiiieiennns 305
PB2S2SB.....ccccvvviieiiirieneeenninn, 277  PT2S2SB....covviiiiiiiiiiiiiiiriinenenens 278 RB44B.....cccvveiiiiiiiiiiieeeiiiaes 305
PB4M1MB.....ccvveerererriereernnannn, 277  PT3M1IMB.ccvuiiiiiiriiirieiiriieeneeens 278 RB46B.....oocvveiiiiiiiiee e 305
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RBAGA32[D ..cuvivviiieiciviceennnns 196
RBS1MB.....civvieeniereieeeiienannas 305
RB52[B...cucuivieenieenrnrenenrenenses 305
RB52B...ccvveeiiiiiiiinieeirin e senaaan 305
RB52SB ..ccvuiiiiviiiieeienineeeennnans 305
RB53MB.....ccvviirniirnieeriieennnnas 305
RB54MMB....cuvvieenieeninrenenrenenses 305
RB54B....ccuoiiiiiiriiiicirrieneeeenaannn 305
RB56B....cvveeiiiieriiieeerrie e eeenaanns 305
RB5GA2810 ...ccevvievniiieniennnnns 196
RBS5GA2TED ccvvvieveieeeieeeieenannas 196
RBO1MB....vuerieenieeninreenrenenses 305
RBO2MB......cevvvvieierrnnreerennanss 305
S 305
RBO2SB .....civiiiviiieiiiieeieeenaas 305
RBO3MB....ccevvievniernierrreennnnas 305
RBO4MB.......ccevvvieiierrnereerenanns, 305
S 305
RBE6B.......ccvviiiriiiriiieeiieeaias 305
RB6GA4MOS ... 196
RE3IMB ..uuieeveierrniiernrernnreennnas 306
RE32MB ..cuuiiiieriiiiiivriieeeeeenaann, 306
RE32B ..ccvviieiiiieiiiieecrrie e ereninns 306
RE32SB ....uiiviiiiiiceiieeieeenaas 306
RE33MB....ccvveierviiierniernreennnnas 306
RE34MB....uviireviieeiereeeeeenaann, 306
S T 306
RE36B...couiiiriiiiiiiiiiieiineeais 306
REA1MB.....covvveiveievieeeeeeeias 306
RE42MMB ....ccvvveeveiernireenreeanns 306
= A - 306
= A - ST 306
RE43MB.....ccvvveeviieiiieeneeeaias 306
RE44[0OB......ccovvveiiieieieeeienenn 306
S 2 S 306
= 1S - 306
RESIMB....ccovviiiiiiiriiieerieeaias 306
RES2[MB.....covvieieiieeiieeeeeeaaas 306
[ oy = J 306
RES2SB ..cvviiiiiviiiiieceriieeeeeenaann, 306
X 10| 306
RES4MMB.....ccvieiviievniieereeeais 306
RES4B ...cviieiiiiiiiieieieieieeeeas 306
1<) 306
Y 0| 306
REG2MMB.....ccvvviiviiiiiniiiinieenins 306
REG2B...coueieeeieieiieeeieeeeeas 306
REB2SB ...uviivveierriiernireenneennnas 306
e 10| 306
REGAMB ....uvieevvieeeivrieeeeeeviann, 306
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[ S T 306
REGOB ...c.vvvivivieiiiiieiieieiinieennen 306
[ 2 I 0 | 306
REZL2MMK vuvvriiievvieeeeeeiieeeeeeenan, 306
RE7L2K .ovveiiiiiiiiiinsieiienennnnsnennes 306
RE7L2SK..uiiiiiiiiiieiieneninnenensen 306
RE7L3MAK uvvvirienenreenreeenenenses 306
[ S 0 | 306
o 2 T 306
RE7LOK .ovvviiiiiiiiiiieiieneninnsnennes 306
RGBH141.519.25A.......cccvvvvieennen 66
RGBH141.523.25A....cccoviieveenenns 66
RGBH141.535.25A.....cccvvviiinrennen 66
RGBH14119.25 ........ecevvene 66 & 246
RGBH14123.25 ......cevevvnne 66 & 246
RGBH14135.25 ......ccvevveene 66 & 246
RGBHKIT14119.25 ........... 67 & 246
RGBHKIT14123.25 ........... 67 & 246
RGBHKIT14135.25 ........... 67 & 246
RGB[145836A...........cuveune 68 & 246
RGB[145872A........cc.cuveen. 68 & 246
RGBLKIT145836A ............ 68 & 246
RGBLKIT145872A ............ 68 & 246
RGB7G1082AKIT.....vvvviirnieennns 247
RHBB64S-10....ccivvivieiiniennen, 142
RHBB65S-10....ccuiviririrnrennen, 142
RMVH1/0-WEB-K........ccovvvniennnns 310
RMVHI1-WEB-K......coiveiirineninnen 310
RMVH2/0-WEB-K........ceovvvnreennnn 310
RMVH2-WEB-K....c.coevveiereenennen 310
RMVH4/0-WEB-K.........ccoovvnieennes 310
RMVH4-WEB-K.......ccovvverieninnen 310
RMVL1/0-WEB-K ...ccovvivniiiiinnnns 311
RMVL1I-WEB-K ...ceviiiiieienennn 311
RMVL2/0-WEB-K .....cvvvuvvvniennnns 311
RMVL2-WEB-K .....oovvvviiiiiieninnen 311
RMVL4/0-WEB-K ......ooevviiiniinnnns 311
RMVL4-WEB-K ....ccviiiiiiiiiienennn 311
RMVR1/0-WEB-K........oevvvvnrennnn. 311
RMVR1-WEB-K......coiveiirrieninnen 311
RMVR2/0-WEB-K......cccvvvevniennnas 311
RMVR2-WEB-K.....ocvvvveiinirnenrnnen 311
RMVR4/0-WEB-K........oceevvrennnn. 311
RMVR4-WEB-K.......ocovevvvienrnnes 311
IS O L R 307
REB2MO....cuieiiieiieeiirieneenns 307
[ - 307
REB2SB..ueiiieieeieeineneaeenenses 307
G T | 307
REBAMO......iiviieiiieiereeneennns 307
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REBAB....coviiiiiiiriiicirneeri s 307
REBOB...ccvviieiieeiiereieerieenaaas 307
REB8BSB..cvviiivvierrrerrieerneeennnns 129
[ O | 307
I | 307
I - T 307
REH2SB..couiive e 307
I T | 307
I T | 307
REHAB....co it enas 307
REHBB...ccvviiieiiee i eeeaas 307
S - 129
Y O | 307
Y 1 | 307
Y - 307
YA - 307
3G T | 307
I T | 307
REBAB...coveiiiiiiiii e 307
REBOBB...coveieiviieeeieeeeeeveeeeaas 307
Y = 129
Y I 0 - 307
REBL2MB ... eeevveeeeeerie e eeeeaan, 307
REBL2B..cueiiviiiceieeeceevi e 307
REBL2SB ... civviieveieeeeeeveeenaas 307
REBL3MB.....ievvvieeeeerieeeeeeeaan, 307
REBLAMB.....ccevvveeeeeerieeeeeeeaan, 307
REBLAB.....ceviieviicencceieeiaas 307
REBLOB ....uciveeeeeeeee e eeeaas 307
RP31IMB .cuuiiveiieeniieerreernneennnnns 308
RP32MB ...uuuviiivriiiiiireiieeeeevnnann 308
RP32B..ccieiiiiiiiiiiiciiiein e 308
RP32SB ..couiiiiiiiiiiicriiceereeennas 308
RP33MB ....ccvvieevieerneerneeeanns 308
RP34MB....ccccevvviieiirrieseeeeinn, 308
RP34B...coviiiiiiiiiiieieiriee e, 308
RP36B...couiiiviiiiiiiiiiiiiicriineeas 308
RP38SB .....ccvvieeviiirnceeeeeans 129
RPA1MMB....cevieieerieeeeeeenrenens 308
RPA2MMB.....ccevvviieierrieeeeereinn, 308
RPA3MMB.......coievviiiiiiicirinennins 308
RP44MMB.......coeeeveiieriieeriieeanns 308
2 I 308
RPAL2SA.....ccovviiiiiiiienceerres 308
RPALAA ... eeevvs 308
RPALGA .....covviiitiiiiiiicerieeais 308
RPAL8SA.....ccviieeeriirieeereeeeanns 129
RPS51MMB ..cuisieeieeinreenveeennens 308
RP52MB.....ciivviiiiireriiieeesvnnnes 308
RP53MB.....coviiiriiiiiiieirnienannns 308
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RP54MB......ccvvveiiereriieeeervienes 308 RTIMBB....covirirvvriiieiiiiiererennn, 279 RTAM2MMB....cocevveeeeeierriieeeeeennn, 279 nNg
RPOLIMB ...cevvvveveererieeeervnneees 308 RTIMMI/OB..coocievrirriireniirerennns 279 RTAM2B..ovoiriiieieeeiieierieeeeeennans 279 BB
RPOL2MMB ...vvveeveeeieieeneeeeeens 308 RTIMMIMMC....ccoivveieeeeeennn 279 RTAMM2SB ...cuieieiieeeiieeeeeeenen 279 3§
RPOL3MMB .....cvvveeiiererinieenrnnnns 308 RTIMM2/0B.....ccevviieririnnirerennnn 279 RT4AM3MB......cevveereereriiieeeeeennn, 279 |
RPOLAMB .....cevvveveererinieervines 308 RTIMM25CMB.....ccooeviiivnnirerennn. 279 RT4MAMB......ccvveereerevrieeeeeennnn, 279
RPLFLT cevreieieeteeeeeeee e eervie s 325 RTIMM35CMB....ccvoviviirvnirerennns 279 RTAMAB...oovieeeveeeeeieieeeeeevenn, 279
RS31MMP cuveivivreeeeeeerieeeeerviineees 309 RTIMM3CMB ...covvveieveirvniererennnn 279 RTAMOB....ooveeeereeeeeeeiereeeevanns 279
RS32MMP cuvvriiivriieieeeeiiieeeevviens 309 RTIMM4/0B.....cccvviieiiiinniererennnn 279 RT44B....coooiiiiiiiiiiiiviiieeeeenann, 279
RS32P covitiiiiiiiie e eeenvs 309 RTIMMSCMC....ccveieviiiiniireeennn, 279 RTS5CM1/0B ...ccvvviiiiiirriieeeinnnnn, 279
RS32SP evviiiiviieieeeeiee e 309 RTIMM75CMC...cceveveviiiinirerennn, 279 RTS5CM2/0B ...ccvvveerrerirrineeeennnnn, 279
RS33MMP cuunieevriieieererieeeeerviieeees 309 RT2M1IMB.cuciiieeirrereeeerverrerennn 279 RTS5CM25CMB ...ceeiierirrneeeennnnns 279
RS34MMP .uuvvieevreeeeeeeerieeeeerrieeees 309 RT2MM2MB.ceuiiieeereieeeerneeeeeennns 279  RTS5CM2B....iiiieeriieieeerniereesesnnnns 279
RS34P .covviiiiiiiiie e eeeris 309 RT2M2B...ceeeviiiririiieiiriiieeeeennn, 279 RTS5CM35CMB...cceciviiivriiieiinnnnn, 279
RS36P ..cvvviiiiiirieieeeiie e eervieeas 309 RT2M2SB....ooiiceevireeeiiieeeeeennn, 279 RTS5CM3CMB....cevevrverirrreeeinnnnn, 279
RSA1MMAP cuueieeveeeeeeeeeeeeevve s 309 RT2MM4B..ccvveiiireeireeeireeeeeeenan, 279 RTS5CMA4/0B ....cevveeeervrreeeeeevnnnn, 279
(S A 10| 309  RT2MMOB...cvuvieeerreeireeerrieeeeennans 279 RTS5CMS5CMB...ccvveeieererrieeeeernnnns 279
(3L A {01 I~ 1 - S 279 RTB6B....ovveiriiiiiiiiiieiiiee e, 279
RSA2SP ..vviiiiiiieiiieiiee s 309  RT22SB..civviiiiiiiiiiiiiiieriineeeeennnn 279 RT75CM1/0B....ccvvviierirriiiieinnnnn, 279
[ e 10| 309 RT24B..ccccvviiiiiiiiiiiieiiiieeeeennnans 279  RT75CM2/0B...cceveeiieiirrneeeennnnns 279
RSA4MAP ...vveeevveeeeeeerieeeeevvieeees 309 RT25CM1/0B....ccevverieiirniererennn. 279 RT75CM25CMB ...uvverevveeeeinnnnns 279
RSA4P ... 309 RT25CM2/0B....ccuviirieeiniieennns 279 RT75CM35CMB ...covvvieieninenennes 279
RS46P ...cvviiiiiiiieiiiiiie e 309 RT25CM25CMB .....cccevvvvnniierennn 279 RT75CM3CMB...cccivirirriiiiinnnnn, 279
RSS51MMP cuvvriiivviieieeeerie e eeeevieees 309 RT25CM2B...ciiiceieeiiiciirininerennn, 279 RT75CM4/0B....ccecevvererrnieeinnnnn, 279
RS52MP cuuvieeveeeeeeeerie e eeevvieees 309 RT25CM3/0B....cccvveriiiiriniirerennn. 279 RT75CM5CMC..ccueviveiinrieeeinnnnn, 279
RS52P e 309 RT25CM4/0B.......cocvvnveevnireennnnns 279 RT75CM75CMC ..cciviniiiniieninnes 279
RS52SP ovviiiiiiiiieiceeeieneeeevis 309  RT26B..ccccvveiiiiiiiiiiiciiriineeeennnnn, 279 S110 et 21
RS53MMP cuuvriiivriieieeeerieieeeeviees 309  RT2S2SB ..covviiiiriiiiiiierineseeennn 279  S15C...iiiiiiiiiiiiiiicei s 21
RS54MP ...vveevvieeeeeerieeeeevvieees 309 RT3MIMB..iiiiceeiireiirrieeeeennnns 279 S3410 e 21
RS54P ..cvveiiiiireeeeeeeie e eervae s 309 RT3M2MB.uuiiiieeeeerererreeeeeennnns 279  S3410SS3...ciiiireiieieeeiie e e 21
RS56P ..ccvveiieierieeeeeeieseeennaneees 309  RT3M2B.ccvviiiiireiiierernieeeeernnnns 279 S345C ciiiiiiiiieiiieeeeeeee e 21
RSO1MP .uvvriiivriieieieeriieeeeevins 309 RT3M2SB...cococevvviireiirriineeennnan, 279  S348 .. 21
RSO2MMP ..uvvivevveeieeeereeeeevvienes 309 RT3M3MB...ccccceeeerrererrieeeernnnns 279 S5810 ciiiiiiiiiiiiiieeeeer s 21
RSO2P ..cevviieiiereeieeeeie e eervee s 309 RT3M4B..cuveriiiireiiieeeriieeeeernnnns 279  S5810SS3...iiiiirriieiieiriiieeerrinnees 21
RSB2SP .evviiiivrieieeeeiieeeeerrineees 309  RT3MOB..cuuiieeerrieieeerneeeeernnnns 279 S582 i 21
RSO3MP .uvvviiivrieieieeiineeervines 309 RT35CM1/0B....cccceiriiirriiiiennnnn. 279  S582C ..., 21
RSOAMP ...vvvevveeeeeeeerieeeeeevienes 309 RT35CM2/0B....ccceiriiirreiiieinnnnn. 279  S583 i 21
RSOAP ..ceviiiietie e eerre s 309 RT35CM25CMB ....ovevvvveereennnnn, 279 S583C it 21
RSBOP ..cvveieiivrieieeeeieseeervineees 309  RT35CM2B...iicireeiiieiirrneeeernnnns 279  S585 i 21
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TGBI14210TGB ...cuvvvviviiriirinnennns 64

PRAEGEL

Part Number Page No
TGBI14210TGBKT ..evvvvvvvveiieeenne, 65
TGBI14212TGB ..cevvvirivivriieieeeennn, 64
TGBI14212TGBKT ...cevvniiirnreennn. 65
TGBI1426TGB ....ovevieieiieeiieienenns 64
TGBI1426TGBKT ..uvvvevriveveenenns 65
TGBI14412TMGB.......ccvvvvereeennnn, 62
TGBI14412TMGBKT.....ccvvvrrerenne. 63
TGBI14420TMGB......ccvvivevnreinnnns 62
TGBI14420TMGBKT ..cuvvvveveenenns 63
TGBI14424TMGB.......ccvvveiereennnnn, 62
TGBI14424TMGBKT.....cvvvvererennnn, 63
TGBIP14210TGB .....ccevviivniennnnns 64
TGBIP14212TGB eucvivveerieennenenns 64
TGBIP1426TGB ...vvvveeeevieenneenns 64
TGBIP14412TMGB.......c0vverirennen, 62
TGBIP14420TMGB.......cccevvniiinnnns 62
TGBIP14424TMGB........ccecvvnveennnns 62
TGPIMCI .. eeaens 96
I ] S 331
I S S 332
2O 5 | 325
1] 233
TSCL.75001.75 e, 233
TSEL2M75 i, 233
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TSLCTINS2[A.75. e, 234
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I Y 235
U219ATR-12..ceieiiiieeieeeennenen 190
U219ATR-6 ..ccevvviieiiiriieneeeeninnn, 190
U219BMTR-12.cevvriiivrnreerennnns, 190
U219BMTR6....cevviirnieinnriinnnnns 190
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XX3CM2B....ccviiiiiiiiiiiici e, 281
XX3CM3/0B....oevririiriinireneenn, 281
XX3CM3CMB....cvvivievieneeneenn, 281
XX3CM4/0B.......coevvieeriireinnnenn, 281
[ O O | 281
[TAM2MB.....cccveririiirierieneenn, 281
[ Y0 - S 281
[TAM3MB...ceveereerireereeerneeenns 281
[TAM4MMB.....cceeevrireerieeerieeenn, 281
[ S S 281
XX5CM1/0B....couvrerrireireeenneeenn, 281
XX5CM2/0B....ceuerernirerrninenneennns 281
XX5CM25CMC ...uvivviiiriieenineenn, 281
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XX5CM2B....uiiviiiiiiieiiisenaeeen, 281 g
XX5CM3/0C...ccvviiiriiiinirernneenn, 281 2 &
XX5CM35CMC ... 281 SE
XX5CM3CMC..covviriiieeriniennieeenn, 281

XX5CM4/0C....coviiiiriiiriiiinnneenn, 281

XX5CMECMC..coviiiviiiiiiienneeeen, 281
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Key Word Index
Description Page No. Description Page No.
Abrasive Pad ................cccociinin, 147 Brackets % §
Access Wells (See Ground Access Wells) Lightning Arrestor ........vvcveeieiiiieveeeeennnnnnnnnn 221 S
Adapters MOUNLING .vveveeveiteeee e eree et eee et ee e 74 BfE
Air Terminal - Flexible ...........ccoiiiiviiiiinnnnnn. 170 Brass Ball Studs ................ccooooeiiis 26 & 320
Air Terminal - Standard ...........cccoeeveeeeennnnnnn. 169 Brass Ground Stud ..., 86
Air Terminal - SWIiVel ......cvveceiiiiiiiiieeeeeeeinene, 171 Brushes
Angle (Stainless Steel) .......ccvvviiiiieennnn. 76 & 232 Cable Cleaning .......ooeeerrinivernnsnererennnnsseeennns 327
Angle (SS Down Conductor) .......cceveeeeeennnnn. 236 Card Cloth.....coccevviiieeeeeerr e 327
Adapter Sleeves ............ccccviiiiiiiiiiiiieeees 325 Mold Cleaning .......ccceuvvumeiineiiieiiieeeenenns 327
Adhesives Busbars (See also Ground Bars)
M-1 Structural Sealant ............coeevviviiiinnnnn, 159 Copper Ground........ccuveivinieiiiieeie e 81
RUDDEF cvvveiiieec e 159 Telecom. Equipment Rack Grounding ............. 66
Aircraft Ground Receptacle....................... 320 1= 2 64
Air Terminals TIA-607 Style Telecom. Grounding.................. 62
AlUMINUM e 164 TMGB .. e 62
(@0 o] o= ST 162 Universal Mounting Kit.......cccoovvveeriiniieeeninnnnnns 75
Decorative Finial..........uueeiiiiniiiiiiiiiiiniiiee, 175 Busbar Chart...........cc..cccoooiiiii, 335
Safety Cable.......eeeeiieiiiieiiee e 166 Cable (See Conductor)
Safety TIPETAT ..o 165 Cable ClipS ......cvvvuiiiiiiiiiiieeirriee e 156
SPECIatY «ovveverrriciie e 167 Pre-formed........oovvveeerniiiiiii e 156
TOWEK i 230 Cable Guards ..., 160
Anchors (EXpansion) ............c.ccooooeviiiinennns 147 Cable Holders (Adhesive) ..........couvveiinenennn. 158
Antioxidant Joint Compound ................... 148 Car Charger (for USCONTROLLER)............... 322
Arrestors (Lightning Brackets) ........cccevveeeen... 221 Cast Iron NUWTUBE Weld Metal .............. 323
Assemblies Chemical Ground Rods (See Enhanced
Air Terminal........oooeevieeviii s 168 Ground Rods)
Equipment Ground Plate ...........cccoeveeiinnnnnn. 318 Clamps (See Also Connectors)
Fence Clamp ......oooeeeeviviiiiiee e 135 Band...uueeeieie e 236
Fence Gate.........ccvvvvmviiiiiiieennnn 138 Ban[Ql.....uuiiiiiiiiceiiieee s 232
Rebar Grounding .......ccoovvvvvneiieennnnnn. 130 & 196 BEAM ..cciie e 232
Thru-Roof[WVall.......ccovimiiiiieeee 190 BONAING ..eeeiiiiiieiiieee 94
Bases Cable TraY .ceeeereeiiiee e eeeeeerrrre e e e eeeeeees 122
12 Ridge Saddle.......coeeveeeeiiiiiiiiiiiieee 181 Computer Room Ground............ceeeeeeeeeeeeeeenns. 96
Chimney FIUe .....cvueviieeeie e 185 Conduit Bonding......ccevvveieiieennnnnnnennns 123 & 226
Concealed.........cvieeiiiiiiiiiiiii e 184 Fence Fabric Grounding.............cooovveevvnnnnnnns 136
DOME veeiiiiee e 186 Flange Bonding ......cccevvvveiiininiiiiieeeeniiinn, 121
Horizontal .....ooovvvevivieiiciie e 178 Flat Strap (COpper) ....cuvvvvevieniieieinneenns 15 & 237
Pipe RailiNg ..cvvvviiieieriiieceri e 182 Ground RO ....ccevveiieieriie e 24
Ridge Saddle........ccevviiiiiiiiiie e 181 Ground Rod & Cable .......ccovvvvvviiiiviniiiineeene, 332
Standing Seam .......cccoviiiiiiiiiiii e 186 GUY Wir€ i e e 231
SWIVEL i 180 Halo Standoff ........ccevvvieeiiiiieeeeeeeeees 224
UNIVErsal ...coeeeveeeeeeee e 179 Low Emission Adapter......cccceevreeevniereeennnnnn. 276
I 5 o= | PP 180 Mold Handle.........cooommmiiiiiiiceeeis 328
Bolts (Copper Split) ....cccvvvuiiiiiiiiiiiinnns 119 & 129 Pedestal.........ccovviiiiiiiiiii e 94 & 245
Blanket/Carrier (Mold) ..............ccceernnnnnnn. 330 Pipe Ground (APC Series) .......ooevvveereeeennnnnnns 203
Bonding Conductor ...............cceevvvvvvvnnnnnnn, 155 Pipe Ground (CPC Series) 95,124,129,203 & 245
Bonding Straps ..............cccceeet 105, 108 & 122 Rebar & Water Pipe ......ocvvvvviviivennnnnn. 123 & 129
PIPE. i 122 Standing Seam ......coviiiiiiin e 157
Braces (Air Terminal)..........ceeeeiiiiiiieeennnnnnnnnn. 172 Strap Type PIpe ..ccvvviiiiiiiiiiiiiiiirenniees 202
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Universal Pipe .......ccvvvvvveiiiinniineiieennns 125 & 134 Covers
Water Pipe Ground ........cccoovveerninnieinnnnneeeennns 123 Ground Access Well .......covvvevniiiiieeninneeeennnnn, 44
Coax Ground Kits PlEXigIass .......ccoviirmmrimiiie e 72
CGKB & CGKBB.......cceiieeeeeeeeriiinaee e e e eeeeeenns 240 Detail Drawings .............cccoooeeiiiieees 353 & 373
UNIiversal.....oooooeevieeeeeeiiiie e 241 Disks (Used with NUWTube Weld Metal) ........ 328
Cold Galvanizing Spray .................. 147 & 326 Drivers
Compression Tools ............c............ 115 & 116 Ground ROd......ccvvuiiieiiriiiiscerne e 23
Conductors Sectional Mobile .........coviiiiiiiiiiiiii 23
Aluminum - Class I (LP) ....uveiiiriiiiiiieeeenennns 154 Tie Down Ground ROd.........ccoviiiiiiiiiienninnnnnnn. 22
Aluminum - Class II (LP) ....uuvvenriiiieeeeennnnnnns 155 Drive Sleeves .........ccccccvciiiiiiiiiieeeeeeeerrn 23
Black Insulated Welding .........ocovvviniieennnnnnnnns 16 Drive Studs ..........cccooiiiiiiii e 23
Bonding ....ooeeeiiiiiiii e, 155 Drop-ins (UltraShot) ..............ccceeeivivevnnnnnn, 323
Copper - ClasS I (LP).....ccceeeeiuveniiiieeeeeeeeeeees 152 Earth Enhancement Material (See Ultrafill)
Copper - Class IT (LP) ...cceveeevvviniiiiineneeeeeeeens 153 EIDOWS ... 82
Copper Flat Strap ...ooevvvvcvveveeeinieeeeeee e e, 14 Electrodes (See Ground Rods)
GrouUNd ..cvvee e 11 Electrolytic Ground Rods (See Enhanced
Insulated - Green ......cccovveeiiiiiiiiiiiiie e 12 Ground Rods)
Insulated - BlacK.......cooveuvieiiiiiiiiiicciicecceeen, 16 Enclosures (See Ground Boxes)
SOild COPPEN....ciievereiriiaiee e 13 Enhanced Ground Electrodes
Solid Copperweld.........ccuvieirereninineeernnneneeennns 14 Enhanced Ground Rods (EGR) ......ccceeevvvnnnnns 29
Solid Tinned COPPEr......ccvverrrrerniierreenieeeeennas 13 UIErafill e 36
Stranded COPPEr ....vveueiiiieiieeeeereeeriie e 12 Entrance Panel Kits ................cccoeemviiinnnnnn. 222
Tinned Copper Flat Braid Strap .........cccevvveee. 15 Equipment Ground Plates ........................ 316
Conductor Identification/Cable Codes.....333 Exothermic Connections (Ultraweld) ...... 261
Connectors/Connections Extensions
1 BOIE oo 120 & 198 Air Terminal........ooveeeeeeeiii e 173
1 Bolt Parallel ...........oooveiimiiiiieeen. 120 & 200 Parapet Base........cccevuiiiiiirininreren e 179
2 BOIt i 197 Fasteners
2 Bolt Parallel ......ccccovvvvevniiiieeenninnnns 120 & 196 Expansion ANChOIS .....coocvvviiiieeenninnenennnnnns 147
4BOI v 197 NAIIS oeeeer 146
Bi-Metal ...ccooviiiiiiieee s 199 Sheet Metal SCrews ........ooovverriiiiiiiineeeeenn, 146
Cable to Flat Metal..........coevvvvvuneennnn. 121 & 201 TEKS SCreWs ..cveieiieee e 147
CroSS RUN cuvviiiiiiiiireeerin e eeeree e eeenn s e e eenens 198 Thread FOrming SCrew .........covvvveeninneeennnnnn. 146
IBTD - Intersystem Bonding Termination........ 77 Filters (Low Emission)............ccccccevvveennnnnn. 276
Parallel Cable ........cooviiiiiiii e, 201 Finials - Decorative .................cccevviniinnnnnn. 175
Sillcock GrouNnd........eeeeeeeeiieieeeeeeiee e 202 Franklin Rod (See Air Terminals)
SRG tO SRG.....iiiierieieeeeiee e ere e e 92 Ground Access Wells ............ccccceveiiiiiiinennnns 40
T 197 Ground Access Well Covers .................cceees 45
Thru-Roof Base Plate[@able..............cc......... 193 Ground Bars (See also Busbars)
Thru-Roof Cap & Cable .........ccooeevvvviiiinnnnnnn. 193 BGB (BENL).....iieieeeeeerieei e 61
Thru ROOfTWaIl ..o, 188 Telecommunications...........eeeiereeeeeeeevennnnnnn. 246
Types of Connections (Exothermic) .............. 262 Custom Design Sheet.........ccevvviivrrrnnnneeennnnnn 53
Ultraweld & UltraShot (Exothermic).............. 261 FAA SEYIE ..t 71
Controller (UltraShot) ..................... 276 & 322 {1 54
Copper-Clad Steel Chart............................ 334 GBIA. .. 59
Couplers GBIP...o it 60
Extension ROd ......cceveviiiiniiiniscrnn e 174 (1= PP 58
Ground RO ....covvviiiiiiiiinecrer e 22 Hole Patterns .........couveciiiiiiiiiiicie e, 51
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Horizontal Rack ......cevvvvvviiiiniiieceeeeeeveennannn 246 Joint Compound (Antioxidant) ................ 148 % §
SEYIES uveereere ettt e 49 Jumpers B3
TEICO- vt eereeeeeeeeseeeeeeeeeeereeeeen et eeeeeeeneeneeeeees 69 BONGING +.veveveeeeeeeeereeeeeeeeseeneeeeeeens 109 & 110 BA
Cértical RACK ..vvveeeeeiiiiiieiieeee e 246 Do 226

Ground Boxes (Enclosures) Flexible Gate .....ccoovvevveviiiiinieeeeenninnn, 137 & 321
NECA Type 1 Steel ....ovvvvviiiniiiiiicccviereeeena, 88 I T o o [N 109
NE[CA Type 4 Fiberglass .......cooovvevviiiieennninnnnns 88 TWO HOlE...un i 110

Ground Enhancement Material (See Ultrafill) Kits

Grounding Equipment Beam Clamp [SSAAL......ccoceevviiiiniinnns 76 & 232
ACCESS WEIIS....coeiiiiiiiieeiiiiiee e eeeeeeeeeaaes 40 Bonding Conductor [The Hole Unit[l............ 247
Boxes [HNClosSUreSl......ovveevreiererrninineernnnnnanns 88 Bonding [UMPEer .....ccvvvvvivrenneeeeeennnn, 109 & 110
CoNAUCEONS .uuviiiiiie e err e 11 Bonding Strap ....coveeeviiiniierr e, 107
Covers for Access Wells........couuuveiiiiiiiiiiiiiennns 45 Bulk Head Entry Panel..............ccooveveeennnnnnn. 223
FENCE o 133 Chain SUPPOIt ..eeeiee e 329
Ground Enhancement Material (Ultrafill)....... 36 Coax Ground .......eeeveeeeuiieeeeieie e e e eeeeens 240
Ground Plates .......cooooiiiiiiiiiiii s 27 DISK evvrtrnr e s 328
Ground Rod Clamps ........cceeveviniiiiinnineeeieeeens 24 Elbow & Splicers with Kits .........ccoevivviniinnnnn. 82
Ground ROd DFiVErS .......ccoveeeeviiiiiiieeeeeeeeeeeens 22 Enhanced Ground Rod [HGRLI............euuunnnnnn. 31
Ground Rods [Hlectrodesll..........ceeeeriiiiennnnnns 18 Entrance Panel ........couuvvviiiiiiiiieceeeeeenn 222
Wmpers....ccoeeeeeeeeennnn. 109, 137, 226, 247 & 321 Equipment Rack Ground...........ccevvuinierennnnnn. 246
[bbile Ground Stakes ........cccevvviviiveernniineeennn. 38 Ground [MPEr c.vvuvviieiiie e 247
Receptacles [Hloor Ground[Bircraftl]....26 & 320 Ground Test Hargerll......cccciiiieeiiiieeeeenns 259
Sectional [Cbblie Ground Rod Driver ............... 23 HOIA DOWN ... 330
SErAPS ettt 105 Horizontal Rack Ground Bar................. 67 & 246

Ground Mesh [Wire[.........ccceeevvveennnnn. 97 & 130 Irrigation Grounding ........covvveeviiiiiieinneneeeenn, 37

Ground Rods (Electrodes) Low Smoke-No Flame .......ccceeviviiiniiniieennnnnn, 276
Copper Clad Steel ........ccovvviviiiiiiiiine e 18 Low Impedance.......cceuvvruuiiieiinieeeneeens 92 & 245
Enhanced [HGROL.......uvuiviiniieeereerernnine e 29 [Bgnetic SUPPOrt ....covvvveiieeee e 329
Galvanized .........cevviiiiiiiiiiei 20 [bbile Ground Stake..........ccevvviviiiiniiiiiiiiinnns 38
[bbile Ground Stakes .........cccevviveiierrniieeeennns 38 [bld Handle Clamp.....cccccoeiveeinineneenniineneeennn, 330
Sectional.......covviiiiii 21 [bld Hold DOWN ... 330
SOlid COPPET...cceeeeerirniieiee e e e 19 Static GrouNd ....cevvveeeiiiee e 85
Stainless Steel........covvvveeriiiiierei e 20 Telecom. Equipment Rack Grndg............ccevun. 65
Tie Down & Plastic [DId............oooevvevereinnnnnns 19 TGB Busbar..........ccovvvvviiiiiiiieieeees 65 & 246

Ground Rod Size Chart...............ccccceeeee. 335 TIA-607 Style Telecom. Grndg. Busbar ...63 & 65

Ground/Bonding Straps...............ccccceeee. 108 TOGB Bushar ........coovveeviiiiiiiiiiieieeees 63 & 246
[Che Hole Bare Copper Braid..........cccceeeeeeee. 107 Toolkits [Mltraweld & UltraShot[l.................. 332
[he Hole Tinned Flat Braid............ccccevveveeen 105 Universal Busbar [ounting ........ccveevvveenninnnnns 75
Two Hole Tinned Flat Braid............cceevvunnnnnn. 106 Universal Ground...........eeeieeeiiiiiiceeennnnnennnn. 241

Handle Clamps Cértical Rack Ground Bar........cccceeeeeee. 68 & 246
Chain SUPPOIT ...eeiiee i 329 Weather Proofing.........coeevevevvveiiiinniniieeeennns 241
[Bgnetic SUPPOrt ....oovvvveieireee e 329 Layouts
[ o] o PSPPI 328 Complete Lightning Warning System............. 214

Hardware & Accessories .............cccceevneeee. 141 Data-Com Grounding & Bonding................... 244

Igniters Exterior Grounding [Tower[l.............coeeeennn. 228
FlINT ettt 325 Shelter INterior....uuuvueeeie e 220
Torch Head ...covvvviiieece e 325 Typical Pool Grounding.........cevvevvenninieeennnnnn 128

Insulators .........cccoocceeiiiiiiiiiiii, 73&74 Lightning Rod [See Air Terminal(d

Intersystem Bonding Termination (IBTD).77 Lightning Warning System ....................... 212
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Low Smoke-No Flame Filters..................... 276 Plates
Low Smoke-No Flame System .................. 276 Bonding .....ooooiiiiiiiiiii e 121 & 208
Lugs Copper GrouNd........eceeeeeeeeeeeeereee e 27
BONdiNg ..uevviiiiiiiceeee s 206 Equipment Ground..........ceeeeeeeiieeeeeennnnnnnnnnn 316
Compression = C-TYPE vuvvvvvireeernirrerrennnneerennns 114 NEC Compliant Copper Ground ..........cccvvvenens 28
Compression - [he Hole..........ueeiiiiiiiiiiienns 112 Thru-RoOf BaSe ....covvevvviiiiirnin e eennan, 193
Compression - Slotted Long Barrel ..... 114 & 237 Rack Isolating Pad ................cceiiiiiiinnnnnn, 226
Compression - Specialized .........cccoevviiieieennns 112 2 T o ST 326
Compression - Two Hole Long Barrel..113 & 246 Rebar Size Chart............ccccoovvviiviiniiirnns 336
Exothermic [Straight, [(fset & Bent[]. 314 & 315 Receptacles [Ground[l............cccvvueeee 26 & 320
Lay-In [BluminumCl........cccooeiiiiininnns 118 & 245 Reinforcing Bar Chart..................ccceeeneeeee. 336
[(ffset Terminal [MopperCl................. 119 & 129 Riser Bars [Threaded.............ccevvvvvvvvnnnnnnn. 192
Terminal [opperll.....ccocvveeeiirereenieeeeeenanens 118 Risers - Low Impedance.........cccccceuunnen. 92 & 245
Tinned Copper Lay-In .......ccevvveviennnnn 118 & 129 Roof Flashing ..............cccceeiiiiiiiiiicciins 194
Mats or Mesh [See Ground [ksh or Safety [hts] Safety Mats [Bersonnell..........cccovveiiinennnn. 101
Mobile Ground Stakes .................ccceeevnnnnen. 38 Screws
MOIdS........coiiiiiiiiiere 324 Sheet [Btal .ovvvvvvireiiie e 146
Equipment Ground Plate ..........ccceeeeeieeennnnnn, 317 Silicon Bronze [Hex Head Capll........cccceeeees 145
Exothermic Mltraweld & UltraShot[l............ 277 Stainless Steel (Hex Head Cap[l.......cccc....... 142
LOW EMISSION ..o 276 Stainless Steel [Slotted Rnd Head Chchinell. 142
RAIL et 310 Tamper Resistant.........ccoovvvviiiiniiieenieeeennnn, 142
Mold Blanket/Carrier ..........ccccovvviveenvennnnns 330 TEKS ettt e e e a e enae 147
Mold Hold Down Thread FOrming........ccceeevvvvvvninieeennnnnn. 73 & 146
Hold Down Kit ......ccovvviiniiiiinieeeieeeeeiiis 330 Shelter Grounding Components .............. 219
Chgnetic for A CDIAS ....ooevevvvviiiiie e 330 Shots [See Uni-Shots]
Mold Sealer ..........cccccvvviiiieiiieeeeeern 326 Shoulder Strap (Controller) ............cc........ 322
NailS ..o 146 Signal Referance Grid (SRG) [See Supplementary
Numbering Systems Bonding Grids[]
Bonding [UMPper .....ccouvvviiiiiniieeeiieeeeeeeen 109 Smokeless Molds & Filters [See Low Smoke-No
Bonding Strap ......ceveeviiiiiii s 104 Flame[
Bonding[@rounding Straps.........cccceeevveeeennnnn. 108 Spade [Ibld Cleaning.........cceueevieeernnneneenns 327
Copper Ground CESh ....vvvvvviviiicceiree e, 99 Splicers
Equipment Ground Plate Assemblies ............ 319 90I5aNAWICK .t 83
Fence Clamp Assemblies ...........cccoeevvvvnnnnnnn. 135 SaNAWICH ..o 83
Fence Gate Assemblies...........coeevvvevevennnnnnnn. 138 Splice Plates......uvvviviieiiiiieeeeeriiiiien e 82 & 84
Ground Bar [HargerCl.........cccvviiiiiiienineeeeeennns 48 Standard References
Ground BUS.........oooveiiiiiecnnrnneerre e 80 ANSI[IIA 607-B....covvveriiiiiiiiiiiineeeennn, 381 & 382
[Cbld Exothermicll........cccvvveviiiiiiiiiaeieeeeens 275 IEEE Std 1100 ceceeeeiieeeieeeeeeeeieie e 91 & 94
Personnel Safety [CBES......cccevvviiiiiieeeirinnnnnnnn, 101 Ollitary Handbook 419A .......ovveeciiiiieieieeeeeeees 90
Signal Reference Grid [SRGLI........ccvvveiieieennn. 91 NEC, Article 250 ......ccoeevuvrvnnnnnens 18, 28, 77, 131
Nuts NEC Article 680 ........cevvrrrrrmrerrereeeeeeenn 130, 131
Silicon Bronze........ccoeeeueeeveiennenninnneeeeeeeeeens 145 NFPA 780.....156, 158, 160, 162, 163, 164, 172,
Stainless Steel.......uveeviiiiiiiieiiii e, 144 e 188, 189, 190, 199
Tamper ResSistant.........ccceviviviniiiininiiinienns 144 UL 467 e 18, 20, 30
NUWTube Weld Metal ................cccccnneees 323 UL96 ........... 156, 158, 178, 206, 207, 208, 210
NUWTube Cast Iron Weld Metal............... 323 Stand-Offs
Packing Material ............................. 325 & 326 Insulated [ISCINS Seriesl.....cccvvivevnninrnnens 234
Pipe Bonding Straps .............ccccevvvvvnnnnnnnn. 122 Round Cembers [MSCISeriesCl........cccvveeeen. 233
Pipe Size Chart...........c...ceiiiiiiinne, 334 Snap-Ins [MSCHBI Series......ccoovevvvvievnnrennnn. 235
Pitch Pockets ............ccccooiiiiiiiiiiiiiii, 194 Stainless Steel Down Conductor................... 236
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Strike Termination Device [See Air Terminal[] Uni-Shots - UltraShot .....................cees 313
Supplementary Bonding Grid............ 90 & 245 Washers 2 E
Bonding [BRG.....c.ccveveeeeeeeeresresresaesresneneas 93 NEOPIENE....eveverereereesesresresresseeenens 1458192 R
ROUNA-WIFE ..o 94 Silicon Bronze Flat .........ccovvvvviiiiiiiiiiieins 145
Swimming Pool Grounding ...................... 127 Silicon Bronze LOCK......cuvvvvieeeiiiiiiviiiieeeeeennn 145
Tags Stainless Steel Belleville ............ccoooeeiiiieeenns 144
"Do Not DiscoNNeCt” ........ccooveiiriiirinniiinneennn 76 Stainless Steel Dragon Tooth .........ccooeeevieees 143
Network Building Ground .................... 76 & 247 Stainless Steel Fender........cc.uvvviiiiniiiieiiennns 144
Tamper Resistant Stainless Steel Flat.......cccoovvvveviiiivinnineeeenn, 143
BOIS e 142 Stainless Steel LocK .........ccovvvveeiiiiiiiniiineennns 143
Fence Fabric Grounding.............cooovveeennnnnnn. 136 Stainless Steel Star..........coovvviiiiiiiiiiiiieeens 143
L T 144 Wear Plates .........ccccoovviiiiiiiiiirii e, 324
Pipe Ground [APC Seriesll................... 95 & 124 Weld Metal (UltraShot, NUWTube, Cast Iron) ....323
Telecom Lugs [See Lugs] Wells (See Ground Access Wells)
Test Equipment [GroundOl..............cooeeeeees 249 Wire (See Conductor)
Test Wells [See Ground Access Wells[] Wrap Sleeves ..., 325
Thru-Roof ACcesSories ............ccoevvvrevvinnnns 192
Thru-Roof/Wall Assemblies ..................... 190
Thru-Roof/Wall Connectors ..................... 188
TOoOoIbOX ...coovvviiiiiiiee e 331
Tools
Cable CUtter.....uuuiiiiiiciiceeirr s 331
Compression TOOIS .......veeveeennniieeennns 115 & 116
[Cegger® Ground TeSters ........eeeeeeeeerreenieenns 255
PlEIS e 331
SCrEWANIVET c.vvvviiiiee e e eeeeeeerresn s e e e e e e eeeeens 331
Ultraweld & UltraShot [Exothermicll............ 322
IR € T L URUPPPPN 331
Tower Grounding Components ................ 227
Ultrafill (Earth Enhancement Material) ........... 36

UltraShot/Ultraweld Connection Molds ..277
UltraShot/Ultraweld Connection Types ..262

UltraShot Controller........................ 276 & 322
UltraShot Controller Shoulder Strap ........ 322
UltraShot Drop-ins .............ccccevvvvvvniinnennn, 323
UltraShot Weld Metal...............ccceeevnennn. 323
Ultraweld/ NUWTube Pour & Shoot
ProCess........ccooiviiiiiiiiic it 273
Ultraweld/UltraShot Drop-In Process...... 274
Uni-Shots - NUWTube .............coevrinnnnennn, 312
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