Introduction

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.
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Harger University HAAVAM ’
VAT,

HARGER
UNIVERSITY

Factory Training & Certification Programs

Lightning Protection Installation Training
This course covers the fundamentals of Lightning Protection Installation,
focusing on the design, materials, and skills needed to perform ground
work and rooftop installations across various structures. It ensures
installers achieve full compliance with NFPA 780 standards, including
bonding requirements and potential equalization.

* Manufacturers Certification provided upon completion

» Offered in both In Person in Grayslake, IL or Virtually

ADVANCED

Lightning
Protection
Installation

Ultraweld Exothermic Welding
This hands-on training taught by industry professionals and can be
performed in a classroom or on the jobsite. Trainees will obtain the
necessary skills to safely, efficiently and correctly perform Ultraweld
Exothermic welding connections.

* 3-year Manufacturers Certification provided upon completion

HarGround High Compression
This hands-on training taught by industry professionals and can be
performed in a classroom or on the jobsite. Trainees will obtain the
necessary skills to safely, efficiently and correctly perform HarGround
12-Ton compression connections.

* 3-year Manufacturers Certification provided upon completion
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Harger has created a series of innovative apps that are designed to make
your job easier and more productive. They are available on Harger.com.

GROUNDING APPS

Ground Bar Selector - Select available options, such as length, width, height, and hole
pattern to generate a Harger part number.

HarGround Selector - Select connector style, the components, and be provided the Harger
part number and associated dies for high-compression applications.

UltraFill Calculator - Provides the quantity of Ultrafill material required based on project
specifications and packaging preference.

LIGHTNING PROTECTION APPS

Component Spacing - This tool assists lighting protection installers and engineers in
determining the spacing for air terminals/bases and cable holders to ensure consistent
spacing while maintaining compliance to NFPA 780/UL96A requirements.

Risk Sideflash Bonding - This tool assists lighting protection installers and engineers in
determining the whether a grounded metal body, such as a roof drain or metallic pipe, must
be bonded to the lightning protection system to minimize the risk of sideflash.

Risk Assessment Calculator - This tool assists building owners, engineers/architects and
safety professionals in determining the risks of damage and potential need for lightning
protection based on guidance from NFPA 780.

Zone of Protection - This tool assists designers, engineers and installers in determining air
terminal coverage and placement based on NFPA 780.

EXOTHERMIC APP

Ultraweld Tech Support - Through a series of questions, this tool will help customers
resolve field issues when using Ultraweld Exothermic welding products.

Harger Apps
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Ufer GroUNd ASSEMIDIIES ...ttt ettt e et e e et et et e it et 299
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Grounding Components

Section 1
Grounding Components

Index
Description Page
(€] 7e]0] gTe I @le] g e [ o o] = PP 13
Ground Electrodes & ACCESSOMES .uiuriiiiirii it iie i i e raineeaans 19
Ground Bars & ACCESSOMIES .uuuiiriiiiitteiieetiieeseitestaresraeesaaneeaaaneeanns 45
Ground BUS SYStEMS 1ot e 77
Supplementary Bonding Grids & Prefabricated Copper Ground Mesh.............. 85
Bonding Straps/Bonding JUMPErS ....uiiiiiiiiiiiiie i rae e 97
Compression Lugs, Connectors & TOOIS....cvviiiiiiiiii i i reiaeeas 107
Mechanicals (Terminal Lugs, Split Bolts & Pipe Clamps) ......cccvvvvvennnnn. 119
Swimming Pool Bonding & Grounding.........ccviiiiiiiiiiiiiiiiinie e 129
Fence Bonding/Grounding Equipment.......cccoiiiiiiiiiiiiiic e 135
Hardware & ACCESSOIIES 1.uuiiiiitie it s ettt aiteetaiae e saineesaiseesanneesanneeanns 141
4 )

UL Standards

83: Thermoplastic-Insulated Wires and Cable
96: Lightning Protection Components

467: Grounding and Bonding Components
486: Standard of Safety for Wire Connectors

c(UL)us: Indicates part is listed for use in Canada and the United States of America

\- J
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Ground Conductors

Section 1
Grounding Components

Index
Description Page
Stranded Copper CoNAUCLOIS ....uiiiiiii i i i i rineeaas 14
Insulated Soft-Drawn Copper Conductors ......ccvvviiviiiiiiiiii i iineens 15
o] [Ts J@(e]0] =] gl o] g o [¥ {1 o] o= 16
Solid Copper-Bonded Steel Conductors.....ovviivviiiii i i 16
Theft Deterrent Wil . ..o e anees 16
Copper Flat Strap ConducCtors ..uvviiiiiiiiii i i i 17
Tinned Copper Flat Braid ConducCtors........coviiiiiiiiii i i v eaaees 17
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PRAEGER

Stranded Copper Conductors

Concentric Lay Soft-Drawn Bare Copper

@
g
2,
a8
'§ - — = — =
% 7 Strand Concentric 19 Strand Concentric 37 Strand Concentric 61 Strand Concentric
&
e . | ity | awof | cmarea | ARPTOX W
8-7 87T 8 7 16,510 51
6-7 67T 6 7 26,240 81
4-7 47T 4 7 41,740 127
3-7 37T 3 7 52,630 163
2-7 27T 2 7 66,360 205
2-19 2-19T 2 19 66,360 201
1-7 17T 1 7 83,690 258
1-19 119T 1 19 83,690 258
1/0-19 1/019T 1/0 19 105,600 325
2/0-7 2/07T 2/0 7 133,100 410
2/0-19 2/019T 2/0 19 133,100 410
3/0-7 3/07T 3/0 7 167,800 518
3/0-19 3/019T 3/0 19 167,800 518
4/0-7 4/07T 4/0 7 211,600 653
4/0-19 4/019T 4/0 19 211,600 653
250MCM-19 250MCM-19T 250 19 250,000 772
250MCM-37 250MCM-37T 250 37 250,000 772
350MCM-37 350MCM-37T 350 37 350,000 1,081
500MCM-37 500MCM-37T 500 37 500,000 1,544
750MCM-61 750MCM-61T 750 61 750,000 2,316
1000MCM-61 1000MCM-61T 1000 61 1,000,000 3,088

4 N
NOTES:
e Harger offers standard reel sizes, however we will cut to specified lengths. Contact
factory for reel sizes/put ups.
Harger's bare copper wire and cable meet or exceed the following ASTM specifications:
B-1 Hard-Drawn Copper Wire
B-2 Medium-Hard Copper Wire
B-3 Soft or Annealed Copper Wire
B-8 Concentric Lay-Stranded Hard, Medium-Hard or Soft Copper Conductor
B-33 Tinned Soft-Drawn Conductors
B-787 19 Wire Combination Unilay-Stranded Soft copper wire
L J

. __________________________________________________________________________________________________________________________________________________________________|
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Insulated Soft-Drawn Copper Conductors

artio. | pElectroTin | size | No.of | PYEIeNaton Nyt icket | Approx. | Arpady | Approx
(mils) (mils) Inches Wet/Dry* | Ibs./M ft.
6SGTHHN 6STGTHHN 1 30 6 0.234 75 92
4SGTHHN 4STGTHHN 1 40 7 0.298 95 147
2SGTHHN 2STGTHHN 1 40 7 0.352 130 226

Stranded Green THW-2

Part No. Electro Tin Size No. of PVC Insulation Approx. Ampacity 90° C | Approx. Wt.
Plated Part No. | (AWG) | Strands | Thickness (mils) | O.D. Inches Wet/Dry* Ibs./M ft.
6-7GTHW2 6-7TGTHW2 6 7 60 0.304 75 111
4-7GTHW2 4-7TGTHW2 4 7 60 0.352 95 166
3-7GTHW2 3-7TGTHW2 3 7 60 0.380 115 203
2-7GTHW2 2-7TGTHW2 2 7 60 0.412 130 252
1-19GTHW2 1-19TGTHW2 1 19 80 0.481 145 326
1/0-19GTHW2 | 1/0-19TGTHW2 1/0 19 80 0.520 170 398
2/0-19GTHW2 | 2/0-19TGTHW2 2/0 19 80 0.564 195 492
3/0-19GTHW2 | 3/0-19TGTHW2 3/0 19 80 0.614 225 609
4/0-19GTHW2 | 4/0-19TGTHW2 4/0 19 80 0.670 260 757

Solid Green THW-2

Part No. Electro Tin ‘ Size No. of P\_IC Insulatit_)n Approx. Ampacity 90° C | Approx. Wt.
Plated Part No. | (AWG) | Strands | Thickness (mils) | O.D. Inches Wet/Dry* Ibs./M ft.
6SGTHW2 6STGTHW2 6 1 60 0.282 75 103
4SGTHW?2 4STGTHW?2 4 1 60 0.324 95 155
2SGTHW2 2STGTHW2 2 1 60 0.378 130 235
NOTES:

7 Strand Insulated 19 Strand Insulated -é é

Stranded Green THHN/THWN-2 iz

- = (=

Partho, | pElectoTin | size | No.of | Pt o N ess | o, | sonc | we. W &

(mils) (mils) Inches Wet/Dry* | Ibs./M ft.

2-19GTHHN 2-19TGTHHN 2 19 40 7 0.380 130 236
1-19GTHHN 1-19TGTHHN 1 19 50 8 0.437 145 303
1/0-19GTHHN | 1/0-19TGTHHN 1/0 19 50 8 0.476 170 378
2/0-19GTHHN | 2/0-19TGTHHN 2/0 19 50 8 0.520 195 473
3/0-19GTHHN | 3/0-19TGTHHN 3/0 19 50 8 0.570 225 589
4/0-19GTHHN | 4/0-19TGTHHN 4/0 19 50 8 0.626 260 735

e Listed to UL 83 through Intertek.

e Oil Resistance I & II and Flame Rated FT1.

e 600V Voltage Rating for THHN/THWN-2 and THW-2 insulated conductors.

e Contact factory for special requests and for reel sizes/put ups.

* 90°C Wet/Dry Per NEC 2023 for not more than three current-carrying conductors in raceway.

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437
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PRAEGER

Solid Copper Conductors
Solid Soft-Drawn Bare Copper

@
]
[=
2 - .
o= . - -
o S Electro Tin Size Diameter Approx. Wt.
3 2 e b ‘ Plated Part No. ‘ (AWG) ‘ (Inches) | CMArea ‘ Ibs./M ft.
2 10 10T 10 0.101 10,380 32
@ 8 8T 8 0.128 16,510 50
6 6T 6 0.162 26,240 80
4 4T 4 0.204 41,470 126
3 3T 3 0.229 52,630 159
2 2T 2 0.257 66,360 201

e 2T can be ordered as stock items 2T-250 (250' standard reel) and 2T-500
(500' standard reel).

NOTES:

e Solid soft-drawn conductors meet the requirements of ASTM B-3.
e Tinned Solid Copper conductors meet the requirements of ASTM B-3 & ASTM B-33.

Solid Copper-Bonded Steel Conductors
#6 Solid Copper-Bonded Steel Dead Soft Annealed

oo Size Diameter Approx. Wt.
Part No. ‘ Conductivity ‘ (AWG) ‘ (Inches) ‘ CM Area ‘ Ibs./M ft.
6CW3D 30% 6 0.162 26,240 80
6CW4D 40% 6 0.162 26,240 80

TDWS8F-7 TDW4F-19
Stranding No. of Fusing Current | Resistance | Diameter | Approx. Wt.
Strands | @ 32 ms, (kA)* (Q/kFT) (Inches) (Ibs./KkFT)
TOWSF-7 | ¢y Tin(PlI)aZaignggpggf-pCelgd Steel 7 14.18 0.9343 0.195 81
TOW4F-19 | 1oy é;)tgéngsgpce‘:f’gj: ed Steel | 19 40.68 0.2821 0.324 226

o Difficult to cut with hand tools.

e Designed for high theft areas.

e For use with other Harger theft deterrent and tamper proof products such as Pipe Clamps
and Fence Grounding Clamps (See pages 140).

* Onderdonk method
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Copper Flat Strap Conductors

c

1 :

[=]

| - O

': 55

. o

! R

(=

=]

2

Part No Width Thickness Actual X-Sectional Approx. Wt. ©

: (Inches) (Inches) Gauge Area (in.2) Ibs./M ft.

CUFS1032 1 0.032 20 0.0320 124
CUFS2016 2 0.016 26 0.0318 124
CUFS3016 3 0.016 26 0.0478 186
CUFS4016 4 0.016 26 0.0640 248
CUFS6016 6 0.016 26 0.0956 372

NOTES:
e Add prefix "T" to part number for tinned.
e Additional sizes of conductors available. Contact factory for more sizes and for reel sizes/put ups.

Tinned Copper Flat Braid Conductors

PartNo. | Width | Thickness | Actual | Nomimal | amperage | AREIOX W
CUFB14030 0.25 0.030 14 4,200 32 16
CUFB12094 0.50 0.094 6 24,120 90 84
CUFB58062 0.625 0.062 5 36,000 120 121
CUFB34062 0.75 0.062 6 24,120 93 85
CUFB1062 1 0.062 4 38,592 120 135
CUFB15125 1.5 0.125 2/0 120,600 250 420
NOTES:

e Width and thickness on flat braid items are nominal.
¢ Additional sizes of conductors available. Contact factory for more sizes and for reel sizes/put ups.
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Ground Electrodes & Accessories [
Index
Description Page
Copper-Bonded Steel Ground ROAS ...oviiiiiiiiiii i i i 20
Solid Copper Ground ROGAS ...cviiiriiiiiie i i rie e rie e e aaaneeaas 20
Tie DOWN GroUuNd ROAS....ciiiiiiiiiiiiiie i i s a e s e sanesanees 21
Stainless Steel Ground ROAS ....vviiiiiiiiiiiiiii e aee s 22
Galvanized Steel Ground ROAS......ovvviiiiiiiii i 22
Sectional Ground ROAS .....viiiiiiiii i aee s 23
Ground Rod Couplers, Drivers, Drive Sleeves & Studs ..........ccoevvivenns 24
(€] go]0] gTe I Ve Te @1 F=1 o o] o 13 T 26
Ground Receptacles & Brass Ball Studs.......cccvvviiiiiiiiiiiiiciicie s 28
Mobile Ground Stake KitS ....vviiiiiiiii i e 29
Copper Ground Plates ...vviiii i s 30
Pole Bottom Ground Plate......ccvviiiiiii i 30
NEC Compliant Copper Ground Plates.......ccoviiiiiiiiiiiiiiici i 31
Ultrafill - Earth (Ground) Enhancement Material ........c.cooviiiiiiiinne. 32
Enhanced Ground ROAS & KitS ...uiiviiiiiiiiiiiiiiii i 33
Enhanced Ground Rod Numbering System ......cccoviiiiiiiiiiiiic i 34
Copper Vertical Enhanced Ground Rod Kits .....ovviviiiiiiiiiiiiiiiiiic e 36
Copper Horizontal L-shaped Enhanced Ground Rod Kits .........cccvvivvennn 37
Stainless Steel Vertical Enhanced Ground Rod KitS........covviviiiiinnnnnn. 38
Stainless Steel Horizontal L-shaped Enhanced Ground Rod Kits............ 39
Ground ACCESS WellS .. ittt 40
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PRAEGER

Copper-Bonded Steel Ground Rods

g Size ‘ Approx. Each Standard Approx. Wt. UL With
3 Wt. (Ibs.) Bundle Ibs./Bundle Mark UPC Label
ég 1208UPC 1/2" x 8' 5.5 5 28 Yes Yes
£g 1210 1/2" x 10' 7.5 5 38 Yes No
8" 588 5/8" x 8' 6.8 5 35 Yes No
3 588RUS 5/8" x 8' 6.8 5 35 Yes No
588UPC 5/8" x 8' 6.8 5 35 Yes Yes
5810 5/8" x 10' 8.5 5 43 Yes No
5810UPC 5/8" x 10' 8.5 5 43 Yes Yes
348 3/4" x 8' 10 5 50 Yes No
3410 3/4" x 10" 12.5 5 63 Yes No
3412 3/4" x 12" 15 5 75 Yes No
110 1" x 10' 22 3 66 Yes No

e For more information refer to Ground Rod table on page 312.

c@us Listed 467

~

TECHNICAL NOTES:

e NEC 2023 Article 250.53(G) (Summarized)
The electrode shall be installed so that 8' of length is in contact with the soil. It shall be driven to
a depth of not less than 8' except 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 (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 jacket, shall have a
diameter not less than 1/2" thick.

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

e RUS (Rural Utilities Service) ground rods typically have a 13 mil copper plating thickness.

Solid Copper Ground Rods

Part No. ‘ ‘ Approx. Each ‘ Standard ‘ Approx. Wt. ‘ UL
Wt. (Ibs.) Bundle Ibs./Bundle Mark

588C 5/8" x 8' 10 5 50 Yes

5810C 5/8" x 10' 12 5 60 Yes

348C 3/4" x 8' 13.7 5 69 Yes

3410C 3/4" x 10' 17 5 85 Yes

110C 1" x 10' 31 3 93 Yes

e All rods are full diameter.

e 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 312.

c@us Listed 467

APPLICATION NOTES:
e Solid copper ground electrodes are used when better conductivity and
corrosion resistance is preferred.

Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437
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Tie Down Ground Rods

Part No. Rod Size Thread Size ‘ Approx. Each Wt. (Ibs.) \
348TD 3/4" x 8' 3/4-10 (1.5" long) 11 /’
3410TD 3/4" x 10' 3/4-10 (1.5" long) 13.5 8 &
586TD 5/8" x 6' 5/8-11 (1.5" long) 6 l \_
588TD 5/8" x 8' 5/8-11 (1.5" long) 8.7 =

e Copper-Bonded Aircraft Tie Down Ground Rods are manufactured from
high strength cold drawn steel with 0.010" thick copper plating.

e Threads are cold-rolled to provide additional strength.

e Use plastic mold TDGRDM (sold separately) during installation.

Tie Down Ground Rod Head

Part No. ‘ Length ‘ Approx. Each Wt. (Ibs.) [
34TDTOP 12" 2.3 l ‘,’
e Used for adding a 3/4" tie down to ground rods, providing a static discharge point \7

for aircrafts, fuel delivery vehicles, etc. in ridged pavement.

Can be attached to 3/4" sectional ground rods mechanically or exothermically.
Attached after the standard ground rod has been driven.

Used when installing static grounding point into compacted subgrade soils.
Not intended as aircraft tie downs.

Tie Down Plastic Mold

Part No. ‘ Approx. Each Wt. (Ibs.)
TDGRDM 0.3

e Used when installing tie down ground rods.

Tie Down Ground Rod Driver

Description ‘ Approx. Each Wt. (Ibs.)
34TDDRIVER 3/4" Ground Rod Driver 7.8

e For driving 3/4" tie down ground rods, without deforming the eye loop.
e Manufactured from tool hardened shock resistant steel.
e Driving hammer and 3/4" ground rod drive bit not included.
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PRAEGER

Stainless Steel Ground Rods

g Part No. ‘ Approx. Each ‘ S ELETY ‘ Approx. Wt. ‘ UL i

3_. " Wt. (Ibs.) Bundle Ibs./Bundle Mark

ae 1210SS3 1/2" x 10' 7 5 35 Yes

g‘;;' 588SS3 5/8" x 8 9 5 45 Yes

§ B 5810SS3 5/8" x 10' 10.5 5 53 Yes

3 3410SS3 | 3/4" x 10' 15 5 75 Yes c@us Listed 467

e All rods are full diameter.
e Manufactured from Solid 304 Stainless Steel.
e For more information refer to Ground Rod table on page 312.

/TECHNICAL NOTES:
e UL 467 (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 jacket, shall have
a diameter not less than 1/2" thick.
e UL 467 (Summarized)
The stainless steel jacket mentioned in 9.2.3 shall not be less than .015 inches thick at any point.
e UL 467 (Summarized)
The stainless steel jacket mentioned above on a stainless steel rod, shall be formed of an
austenitic stainless steel of the 18% chromium, 8% nickel type.

¢ Stainless steel ground rods are used in corrosive soil conditions.
- J

Galvanized Steel Ground Rods

PartNo. | size | APDroxFach | Standard | Apbrox wr | with |
588G 5/8" x 8' 8.5 5 43 No
588GUPC 5/8" x 8' 8.5 5 43 Yes
5810G 5/8" x 10' 10.5 5 55 No
5810GUPC 5/8" x 10' 10.5 5 55 Yes
3410G 3/4" x 10' 15 5 75 No
126G 1/2" x 6' 4 5 20 No
126GUPC 1/2" x 6' 4 5 20 Yes
128G 1/2" x 8' 5.5 5 28 No
128GUPC 1/2" x 8' 5.5 5 28 Yes

e All rods are full diameter.

e For more information refer to Ground Rod table on page 312.

NOTES:

e Manufactured from zinc coated high strength steel.
e Meets requirements of NEMA GR-1.

e Used when primary concern is cathodic protection to structure.

e Non UL listed.

22
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Sectional Ground Rods

(4]

Sectional Copper-Bonded Steel Ground Rods 5

‘ Approx. Each ‘ S ELET ‘ Approx. Wt. ‘ UL g é‘

Wt. (Ibs.) Bundle Ibs./Bundle Mark S &

S$582 5/8" x 2' 2.5 5 13 No 2 g’

S583 5/8" x 3' 3.5 5 18 No g

S585 5/8" x 5' 5 25 No &
S588 5/8" x 8' 5 35 Yes
S5810 5/8" x 10' 5 45 Yes
S348 3/4" x 8' 10 5 50 Yes

S3410 3/4" x 10’ 13 5 65 Yes c@us Listed 467

S110 1" x 10' 22 3 66 No

e For more information refer to Ground Rod table on page 312.

Sectional Solid Copper Ground Rods

Partho. | sze | Aprovach | Stnded | Aserecn |
S582C 5/8" x 2' 3 5 15 No
S583C 5/8" x 3' 4 5 20 No
S585C 5/8" x 5' 6 5 30 No
S345C 3/4" x 5' 9 5 45 No
S15C 1" x 5' 16 3 48 No

e All rods are full diameter.

Sectional Stainless Steel Ground Rods

Partho. | size | AMETowEach | Sundand | emox |
S585SS3 5/8" x 5' 5.5 5 28 No
S588SS3 5/8" x 8' 9 5 45 Yes
S5810SS3 5/8" x 10' 11 5 55 Yes
53410SS3 3/4" x 10' 15 5 75 Yes
e All rods are full diameter. =
e Manufactured from Solid 304 Stainless Steel. Additional alloys available. % c@us Listed 467
v

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 40%.
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PRAEGER

Ground Rod Couplers

@
8
§..,, Bronze Threaded Ground Rod Couplers
E% Part No. ‘ Ground Rod Size ‘ Approx. Each Wt. (Ibs.) c@us Listed 467
g - GRC12 1/2" 0.3
2 GRC58 5/8" 0.3
e GRC34 3/4" 0.4
GRC1 1" 0.5

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

Stainless Steel Threaded Ground Rod Couplers

Part No. ‘ Ground Rod Size Approx. Each Wt. (lbs.) & ‘
GRC12SS 1/2" 0.3
GRC58SS 5/8" 0.3
GRC34SS 3/4" 0.5
GRC1SS 1" 0.9 ’
e Corrosion resistant 304 Stainless Steel threaded ground rod /
coupler for sectional ground rods. /

Compression Ground Rod Couplers

Part No. Ground Rod Size Approx. Each Wt. (lbs.)

GRCC58 5/8" 0.5
GRCC34 3/4" 0.5

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

c@us Listed 467

. __________________________________________________________________________________________________________________________________________________________________|
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Ground Rod Drivers

(2]
Description ‘ Ground Rod Size ‘ Approx. Each Wt. (lbs.) E
GRD58 Driver & 5/8" Insert 1/2" & 5/8" 25 -2
£
GRD34I Replacement Insert 3/4" 12 58

[%3
e Drives ground rods from ground level without the need for a ladder or sledge hammer. A g
e 3/4" insert is interchangeable with driver body. g
e Insert minimizes driver from slipping off ground rod near ground level. [
e Insert minimizes "mushrooming" the top of ground rod. =

Part No. Description ‘ Approx. Each Wt. (lbs.) r ‘ r
SMGRD58U 5/8" Ground Rod Driver 16 “ J‘:
SMGRD58USHGR 5/8" Ground Rod Driver 14 | f
|
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 5/8" — \s=
copper-bonded steel ground rods.
¢ SMGRD58USHGR - Ground rod driver with slide hammer, connects to ground rods
with 5/8" threads on both ends.
e Used to install or remove threaded ground rods. |
e}
o
\
SMGRD58U SMGRD58USHGR

Drive Sleeves

GRDS58 5/8" 1.5
GRDS34 3/4" 1.3

e For copper-bonded steel ground rods.
e Prevents "mushrooming” the top of ground rod while driving rod.

Drive Studs

Part No. Ground Rod Size | Approx. Each Wt. (lbs.)
GDS12 1/2" 0.2
GDS58 5/8" 0.2
GDS34 3/4" 0.5
GDS1 1" 0.8

¢ High strength alloy driving stud prevents damage to the coupler or ground

rod threads when driving ground rods.

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437
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PRAEGER

Ground Rod Clamps
Universal Ground Rod Clamp - Heavy Duty

@

=

(=]

c

2, [ poreno. | CroundRed | Conducter | Approx, Fach
Q a

25 12" #6 Sol. - 350 MCM

3 - 302U 5/8" #6 Sol. - 350 MCM 0.4

2 3/4" #2 Sol. - 250 MCM

&

e Heavy duty bronze ground rod clamp.

e Provides over 1-1/2 inches of contact area with cables and ground rod.

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

"U" Bolt Ground Rod Clamp

Ground Rod Conductor Approx. Each

GEIRs Lk Size Range (AWG) Wt. (Ibs.)

305 1/2" thru 1" #6 - 500 MCM 0.4

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.
Accommodates two horizontal conductors thru 250 MCM.

Accommodates one vertical conductor up to 500 MCM.

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

Ground Rod Clamp - Light Duty

Part No Ground Rod Conductor Approx. Each R~
: Size Range (AWG) Wt. (Ibs.) Ny
300LD 1/2" 10 Sol. - #2 Str. 0.1 Y
301LD 5/8" 10 Sol. - #2 Str. 0.1 % /4
302LD 3/4" 10 Sol. - #2 Str. 0.2 \ ]
303LD 1" 8 Sol. - 4/0 0.3 4
Bronze cap screw secures the cable to the ground electrode. i
Commonly called acorn or tear drop clamp. c@

Us Listed 467

Universal Ground Rod Clamp - Light Duty

Part No. Grour_ld Rod Conductor Approx. Each
Size REL NP\ "[c)] Wt. (Ibs.)
1/2" 10 Sol. - 1/0

302UGRC 5/8" 10 Sol. - 1/0 0.2
3/4" 8 Sol. - 1/0

Reduces the need to inventory assorted clamps of differing sizes.
e Manufactured from corrosion resistant silicon bronze.
e UL and CSA listed for Direct Burial.

c@us Listed 467

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.
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Ground Rod Clamps

HammerHeads - One Conductor

Part No. Groct.%'ﬁpﬁlfg?:ﬂter R ::;:L(If\tv?lrc ! AE';:?IX'

‘ Nominal ‘ Actual ‘ Wt. (Ibs.)
HHGRC12F4S6S 1/2" 0.50" #6 Solid - #4 Solid 0.3 No
HHGRC12F24 1/2” 0.50" #4 Stranded - #2 Stranded 0.3 No
HHGRC12F2/01/0 1/2" 0.50" 1/0 Stranded - 2/0 Stranded 0.3 No
HHGRC584S6S 5/8" 0.56" #6 Solid - #4 Solid 0.3 Yes
HHGRC5824 5/8” 0.56" #4 Stranded - #2 Stranded 0.3 Yes
HHGRC582/01/0 5/8" 0.56" 1/0 Stranded - 2/0 Stranded 0.3 No
HHGRC344S6S 3/4” 0.68" #6 Solid - #4 Solid 0.3 No
HHGRC3424 3/4” 0.68" #4 Stranded - #2 Stranded 0.3 No
HHGRC342/01/0 3/4" 0.68" 1/0 Stranded - 2/0 Stranded 0.3 No

HammerHeads - Two Conductors

Copper-Bonded A
Part No. ‘ Ground Rod Diameter Conductor E';:;x' UL

Nominal ‘ Actual ‘ Range (AWG) Wt. (Ibs.) Mark D

HHGRC12F4S6S-2 1/2” 0.50" #6 Solid - #4 Solid 0.3 No S
HHGRC584S6S-2 5/8" 0.56" #6 Solid - #4 Solid 0.3 Yes
HHGRC5824-2 5/8" 0.56" #4 Stranded - #2 Stranded 0.3 Yes
HHGRC5822S-2 5/8” 0.56" #2 Solid - #2 Stranded 0.3 No

c@us Listed 467

APPLICATION NOTES:
e HammerHeads provide a low resistance, permanent, and irreversible connection
with quick and simple installation.
e HammerHeads are acceptable for electrical grounding, but not lightning protection.
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PRAEGER

Ground Receptacles

g Part No. Ground Rod Size ‘ Connection Method ‘ Approx. Each Wt. (Ibs.) ¥
;1_ " 3504SS 1/2" Set Screw 1.8 ?:‘
E § 350555 5/8" Set Screw 1.8 .'
g 3 3506SS 3/4" Set Screw 1.8
3 3504T /2" Threaded 1.8
& 3505T 5/8" Threaded 1.8
3506T 3/4" Threaded 1.8 &
e 350 Series heavy duty bronze floor receptacle features a flush mount cover ‘Jﬂ‘
attached to the main body via a stainless steel ball chain. —

e Receptacle top is 3" in diameter, height is 3-1/2".

Part No. Ground Rod Size Connection Method | Approx. Each Wt. (lbs.)

3514SS 1/2" Set Screw 2 £

3515SS 5/8" Set Screw 2 ?

3516SS 3/4" Set Screw 2 3
3514T 1/2" Threaded 2 -
3515T 5/8" Threaded 2 (
3516T 3/4" Threaded 2 %

o

Similar to 350 Series except features a bronze dual cable connector. ;
351 Series accept ground loop conductors; important when establishing i‘
an equipotential ground plane.

Accepts all conductors up to 4/0.

Receptacle top is 3" in diameter, height is 3-1/2".

Part No. ‘ Approx. Each Wt. (Ibs.)
SGRX 1.5 '
e Ground receptacle designed to be exothermically connected to @
the ground electrode system. See page 298 for mold styles. e

Brass Ball Studs

Part No. ‘ Thread Size ‘ Approx. Each Wt. (Ibs.) -
BBSTUD14 1/4" 0.5 &
BBSTUD38 3/8 0.5 \\4
BBSTUD12 1/2" 0.5 4 H

=
e Used as replacement studs for ground receptacles. g

e Can also be mounted on ground bars.
e Brass Ball Stud: 3/4" in diameter, 1-1/2" total length.

APPLICATION NOTES:
e Ground Receptacles are used when temporary grounds must be established.
e Used for grounding aircrafts during refueling.
e BBSTUD12 replaceable brass ball stud located inside the receptacle provides the termination
point for grounding clamps.
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Mobile Ground Stake Kits

(2]

5

c

(=]

- O

Tl 55

Part No. Rod Section Sizes Overall Depth Approx. Each Wt. (Ibs.) I 20

S LU o

MOBGRDSTK582 5/8" x 2' 6' 14 BI / A
il c

MOBGRDSTK583 5/8" x 3' 9' 20 S 3
()

Kit Includes:
(3) Copper-bonded sectional ground rods
(3) 5/8" ground rod couplers |
(1) 5/8" drive stud i
(1) U-Bolt ground rod clamp f
(1) 5/8" eyelet I
e Bottom rod has tapered end to facilitate driving.

e

PartNo. | NatienalStodk | RodSection | oyerai pepin | ARETOS. Sach |
582GTEKIT | 5975-01-497-0438 5/8" x 2' 6' 14 iil,//
583GTEKIT | 5975-01-497-1496 5/8" x 3' 9 20 /@

Kit Includes:

(3) Copper-bonded sectional ground rods
(3) 5/8" ground rod couplers

(1) 5/8" drive stud v
(1) U-Bolt ground rod clamp ?
e Bottom rod has tapered end to facilitate driving. |

s

)

APPLICATION NOTES:
e 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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Copper Ground Plates

;,‘-’ Part No Ground Plate Thickness Approx. Each :
g : Size (Inches) Wt. (Ibs.) <>
o 4 <
3e 335 18" x 18" 0.032 4.7 >
2 :
gg 336 24" x 24" 0.032 8
§ Bl . Features two dual cable connectors. c@us Listed 96
3
@
Ground Plate Thickness Approx. Each
pautie: Size (Inches) Wt. (Ibs.)
334-1 12" x 12" 0.032 2.7 >
335-1 18" x 18" 0.032
336-1 24" x 24" 0.032
. c Us Listed 96
e Features a single dual cable connector.
Ground Plate Conductor Approx. Each
el ox Size ‘ (AWG) ‘ Wt. (Ibs.)
GP18182T 18" x 18" 2T 4
GP18184/0 18" x 18" 4/0 4.5 X ;\
GP24242T 24" x 24" 2T 6.5
GP24244/0 24" x 24" 4/0 7

e Features an 18" or 24" (depending on the size of the plate) copper
conductor exothermically welded to the plate.
e Thickness is 0.032 inches.

Additional sizes and thicknesses available.
Contact factory for more information.

TECHNICAL NOTES:
e NEC 2023 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.
e NEC 2023 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.

Pole Bottom Ground Plate

Approx. Each
Wt. (Ibs.)

0.025" 0.5

Part ‘ Connection Thickness

No. Type
PBP7 Lug

Conductor Size ‘ Diameter

#14 Solid - #4 Stranded 7.5"

Efficient installation.

Made of electrolytic 110 copper.
Integrated ground conductor connector.
Moisture trapping grooves.

APPLICATION NOTES:
e Copper Ground Plates are used in areas having little or no top soil.
e Can also be used to enhance ground grid systems.
e Can be used in conjunction with earth enhancement material such as Ultrafill.
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NEC Compliant Copper Ground Plates

2
£

Part No. ‘ Grou;i:ePlate Cczr;c‘lnt;;t)or ‘ A%::.oz(l.bli?)ch _ E;
GP06212122T 12" x 12" 2T 3.3 % g%
GP06212124/0 12" x 12" 4/0 3.7 3%
GP06212242T 12" x 24" 2T 6.5 3
GP06212244/0 12" x 24" 4/0 7 12" x 12" S

e Features a 12" or 24" (depending on the size of the plate) copper

conductor exothermically welded to the plate. 12%x 24"

e Thickness is 0.062 inches.
PartNo, | GroundPiate | Thickness | approc Sach

GP141818N 18" x 18" 0.25 27

GP142424N 24" x 24" 0.25 47
e 1/4" thick bare copper ground plate.
e Field connection required.

Part No. Grou;icziePlate Ccz:c‘intllcc;i;or Alw:.oz(l.bﬁ?)ch

GP14242431DP 24" x 24" 4/0 52.5

e 1/4" x 24" x 24" ground plate with zig-zag sheared edges significantly c@us Listed 96

provides more edge surface area than conventional ground plates.
e 5'long 4/0-7 strand tail exothermically welded to center of plate.
e FAA-STD-019f Compliant.

Additional sizes and thicknesses available.
Contact factory for more information.

TECHNICAL NOTES:
e NEC 2023 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.
e NEC 2023 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.
e Can also be used to enhance ground grid systems.
e Can be used in conjunction with earth enhancement material such as Ultrafill.
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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 dry conditions, can cause shrinkage around the
ground electrode, thus rendering it ineffective.

| uonIas

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.

sjuauodwo) buipunoug

Ultrafill is easy to use, safe and effective. Unlike other backfill Ultrafl" Calculator App
products, Ultrafill is relatively dust free and does not require mixing

: . - - Harger's Ultrafill Calculator A ovides
in water prior to installation. rger : " f APP provi

the quantity of Ultrafill material

. . . . . . recommended based on your project's
Ultrafill may be either used in a horizontal trench or grid, or in specifications and packaging preference.

vertical applications. Ultrafill is available in 25 and 50 pound coated
woven polypropylene bags and 25 pound buckets.

Part No. ‘ Approx. Wt.

ULTRAFILL 50 Ibs.
ULTRAFILL25 25 Ibs.
ULTRAFILLBK 25 Ibs.

e Contains less than 1% sulfer.
e Meets FAA-STD-019f requirements.

o ULTRAFILL

ULTRAFILL25 ULTRAFILLBK

Installation Instructions

SOIL
BACKFILL
. . . Pounds of Ultrafill Recommended Per Foot
Vertical Applications: ConED : - -
Auger hole to required depth. Hole Size 5/8" Ground Rod 2" EGR
Insert electrode in center of hole. GROUND 4" 3.5 2.7
Pour Ultrafill to proper depth. The CONDUCTOR 6 8.1 73
chart located to the right will help g" a5 e
determine how much Ultrafill will ULTRAFILL : :
be required. MATERIAL 10" 22.6 21.8
12" 32.6 31.8
(EBEEOCUT';gDE For example, placing a 5/8" x 10" ground rod in

a 4" hole would require 35 pounds of Ultrafill.
(3.5 x 10 = 35 pounds)

Horizontal Applications: -
Pour enough Ultrafill to cover SOIL Pounds of Ultrafill Recommended Per Foot
bottom of trench. Place the BACKFILL Trench Thickness of Ultrafill (Inches)
ground electrode into trench. Width 1n o 3n 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
ULTRAFILL 8" 2.3 4.6 6.9 9.3
MATERIAL .
Liquid Mixing Instructions: RN R 10 2.5 >-8 8.7 11.6
To mix Ultrafill into a slurry for pumping 12 3.5 6.9 10.4 13.9
applications, use the following formula: For example, using 2" of material in a 6" wide
6 parts water by 10' long trench would require 35 pounds of
1 part bentonite Ultrafill. (3.5 x 10 = 35 pounds)

1 part Ultrafill
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Enhanced Ground Rods

An Enhanced Ground Rod is a conductive hollow
tube ground rod, usually manufactured from 300
stainless steel or copper. They contain special
hygroscopic, electrolytic salts. These salts form
a saline solution by absorbing moisture out of
the atmosphere. This saline solution leaches out
of the bottom of the rod, which gradually lowers
resistivity of the surrounding soil, forming
"electrolytic roots" over time.

The salt mixture is critical. Harger utilizes a
special combination of Magnesium Sulfate and
Calcium Chloride. Calcium Chloride is an “active”
salt, which continually draws moisture out of the
air and forms the solution. Many other providers
of this type 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 activated
by adding water. This may lower resistivity
initially, however, unless water is continually
added, the salts dry out over time and resistivity
of the electrode goes back up. Harger utilizes
Magnesium Sulfate, a less corrosive salt
(commonly known as Epsom Salts) to replace
the much more corrosive product, Sodium
Chloride.

FINISH GRADE

TEST WELL

BREATHER HOLES

BURY LINE

#2 SOLID TINNED
CONDUCTOR (OR AS
SPECIFIED) ULTRAWELD

CONNECTION

ULTRAFILL

Horizontal

Section 1
Grounding Components

FINISH GRADE
TEST WELL

BREATHER
HOLES

L (C

BURY LINE

#2 SOLID TINNED
CONDUCTOR (OR AS
SPECIFIED)

ULTRAWELD
CONNECTION

ULTRAFILL

LEACH HOLES

6" DIA. MIN.

Vertical

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.

Harger exothermically attaches a conductor
of your choice to the enhanced ground rod.
This conductor is called the tail. The tail
direction is 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 “uphill” before 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 cost of installation.

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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Enhanced Ground Rod Numbering System
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c@us Listed 467

EGR SS 10

Conductor Type
Enhanced Length
Ground (ft.)

Rod
Style Ultrafill Ground Material
Vertical - Blank Include in Kit - Add "G"
Horizontal - Add "L" None Required - Blank
Material
Copper - Blank .
Stainless Steel - Add "SS" Inspection Well

Include in Kit - Add "W"
None Required - 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 two 50 pound bags of Ultrafill with a #2 solid

tinned 5' tail exothermically welded to the rod. The part number is EGRSS10LWG2T.

-
TECHNICAL NOTES:
e UL 467 (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" and a wall thickness not less than .080"; and
c) If the means of installation is not obvious, be accompanied by adequate installation instructions.
e UL 467 (Summarized)
The chemical charge within the rod electrode shall be a substance that does not cause the electrode
to corrode at a faster rate than an electrode constructed of 3/4" trade size ferrous metal conduit.
e UL 467 (Summarized)
A chemical charge of 60% sodium chloride and 40% calcium chloride may be used if the total weight
of the charge is less than 11 pounds.
L J

. __________________________________________________________________________________________________________________________________________________________________|
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Copper Sectional Enhanced Ground Rod Kits

Section 1
Grounding Components

(LrrRamILL

Earth Enhancement Material

c@us Listed 467

Part No. ‘ Overall ‘ Section ‘ Inspection ‘ Ultrafill ‘ Tail (Conductor) Approx. Shipping
Length Length Well 50# Bag Type (AWG) Wt. (Ibs.)
SEGR10WG2T 10' 5' Yes 2 5' - #2 Solid Tinned 185
SEGR10WG2/0 10' 5' Yes 2 5' - 2/0 Stranded 190
SEGR10WG4/0 10’ 5' Yes 2 5' - 4/0 Stranded 195
SEGR20WG2T 20' 10' Yes 4 5' - #2 Solid Tinned 320
SEGR20WG2/0 20' 10' Yes 4 5' - 2/0 Stranded 325
SEGR20WG4/0 20' 10' Yes 4 5' - 4/0 Stranded 330
SEGR30WG2T 30' 15' Yes 6 5' - #2 Solid Tinned 450
SEGR30WG2/0 30' 15' Yes 6 5' - 2/0 Stranded 455
SEGR30WG4/0 30 15' Yes 6 5' - 4/0 Stranded 460
SEGR40WG2T 40' 20' Yes 8 5' - #2 Solid Tinned 585
SEGR40WG2/0 40' 20' Yes 8 5' - 2/0 Stranded 590
SEGR40WG4/0 40' 20' Yes 8 5' - 4/0 Stranded 595

e Premixed Refill Salts (REFILLSALT10V) for 10’ vertical rods. Order multiple bags for longer rods.
e Additional size conductors available. Contact factory for more information.

APPLICATION NOTES:
e Used where there are vertical height restrictions or when lengths greater than 20' are desired.
e Conductor is welded 18" down from the top.
e Outside diameter of copper tube is 2-1/8".
¢ Follow Installation and Maintenance Instructions for best results.
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Copper Vertical Enhanced Ground Rod Kits
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Earth Enhancement Material

c@us Listed 467

Partto. | Lengn | Ihestion | etk | Tell (Commeron | Aeeroc Shipsing
EGR8WG2T 8' Yes 2 5' - #2 Solid Tinned 135
EGR8WG2/0 8' Yes 2 5' - 2/0 Stranded 134
EGR8WG4/0 8' Yes 2 5' - 4/0 Stranded 136
EGR10WG2T 10’ Yes 2 5' - #2 Solid Tinned 140
EGR10WG2/0 10' Yes 2 5'-2/0 Stranded 142
EGR10WG4/0 10’ Yes 2 5' - 4/0 Stranded 143
EGR20WG2T 20' Yes 4 5' - #2 Solid Tinned 320
EGR20WG2/0 20' Yes 4 5' - 2/0 Stranded 330
EGR20WG4/0 20' Yes 4 5'-4/0 Stranded 330

e Premixed Refill Salts (REFILLSALT10V) for 10’ vertical rods. Order multiple bags for longer rods.
e Additional sizes and conductor types available. Contact factory for more information.

APPLICATION NOTES:
e Enhanced grounds are used in high resistivity soil conditions and
when low resistance ground electrode systems are critical.
e Conductor is welded 18" down from the top.
e Outside diameter of copper tube is 2-1/8".
¢ Follow Installation and Maintenance Instructions for best results.

36 Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437



PRAEGER

Copper Horizontal L-Shaped Enhanced Ground Rod Kits

Section 1
Grounding Components

\ULTRAFILL
Height
v

Abnogy cr NG
OF MARGER LIGHTNING & GROUN"

Dims Inspection ‘ Ultrafill ‘ Tail (Conductor) Approx. Shipping
Height* x Length* Well 50# Bag Type (AWG) Wt. (Ibs.)

EGR8LWG2T 2'x 8' Yes 2 5' - #2 Solid Tinned 139
EGR8LWG2/0 2'x 8 Yes 2 5' - 2/0 Stranded 140
EGR8LWG4/0 2'x 8' Yes 2 5' - 4/0 Stranded 140
EGR10LWG2T 2'x 10 Yes 2 5' - #2 Solid Tinned 144
EGR10LWG2/0 2'x 10' Yes 2 5' - 2/0 Stranded 145
EGR10LWG4/0 2'x 10' Yes 2 5' - 4/0 Stranded 146
EGR20LWG2T 2'x 20 Yes 4 5' - #2 Solid Tinned 274
EGR20LWG2/0 2' x 20' Yes 4 5' - 2/0 Stranded 275
EGR20LWG4/0 2'x 20' Yes 4 5' - 4/0 Stranded 276

e Premixed Refill Salts (REFILLSALT10L) for 10’ horizontal “L" shaped rods. Order multiple bags for longer rods
e Additional sizes and conductor types available. Contact factory for more information.
* Nominal dimensions.

[ APPLICATION NOTES: )

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

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

e Conductor is welded 11" down from the top.

e Outside diameter of copper tube is 2-1/8".

¢ Follow Installation and Maintenance Instructions for best results.
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Stainless Steel Vertical Enhanced Ground Rod Kits
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Earth Enhancement Materia!

c@us Listed 467

‘ Length ‘ Inspection ‘ Ultrafill ‘ Tail (Conductor) Approx. Shipping
Well 50# Bag Type (AWG) Wt. (Ibs.)
EGRSS8WG2T 8' Yes 2 5' - #2 Solid Tinned 143
EGRSS8WG2/0 8' Yes 2 5' - 2/0 Stranded 144
EGRSS8WG4/0 8' Yes 2 5' - 4/0 Stranded 145
EGRSS10WG2T 10' Yes 2 5' - #2 Solid Tinned 150
EGRSS10WG2/0 10' Yes 2 5' - 2/0 Stranded 151
EGRSS10WG4/0 10' Yes 2 5' - 4/0 Stranded 153
EGRSS20WG2T 20' Yes 4 5' - #2 Solid Tinned 292
EGRSS20WG2/0 20' Yes 4 5' - 2/0 Stranded 293
EGRSS20WG4/0 20' Yes 4 5' - 4/0 Stranded 294

e Manufactured from corrosion resistant 300 series stainless steel.
e Premixed Refill Salts (REFILLSALT10V) for 10’ vertical rods. Order multiple bags for longer rods.
e Additional sizes and conductor types available. Contact factory for more information.

(APPLICATION NOTES: h

e 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.
e Conductor is welded 18" down from the top.
e Outside diameter of stainless steel tube is 2-3/8".
e Follow Installation and Maintenance Instructions for best results.
L J
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Stainless Steel Horizontal L-Shaped
Enhanced Ground Rod Kits
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Earth Enhancement Material

Height

[ Length I

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

EGRSS8LWG2T 2'x 8' Yes 2 5' - #2 Solid Tinned 147
EGRSS8LWG2/0 2'x 8 Yes 2 5' - 2/0 Stranded 148
EGRSS8LWG4/0 2'x 8' Yes 2 5' - 4/0 Stranded 149
EGRSS10LWG2T 2'x 10' Yes 2 5' - #2 Solid Tinned 154
EGRSS10LWG2/0 2'x 10' Yes 2 5' - 2/0 Stranded 155
EGRSS10LWG4/0 2'x 10' Yes 2 5' - 4/0 Stranded 157
EGRSS20LWG2T 2' x 20' Yes 4 5' - #2 Solid Tinned 254
EGRSS20LWG2/0 2'x 20' Yes 4 5' - 2/0 Stranded 295
EGRSS20LWG4/0 2'x 20 Yes 4 5' - 4/0 Stranded 296

Manufactured from corrosion resistant 300 series stainless steel.

Premixed Refill Salts (REFILLSALT10L) for 10" horizontal “L” shaped rods. Order multiple bags for longer rods.
Additional sizes and conductor types available. Contact factory for more information.

Nominal Dimensions

% o o o

/APPLICATION NOTES:
e Enhanced grounds are used in high resistivity soil conditions and
when low resistance ground electrode systems are critical.
¢ 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.
e Outside diameter of stainless steel tube is 2-3/8".
¢ Follow Installation and Maintenance Instructions for best results.
L J
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Ground Access Wells

GAW121212HD GAW121218HD GAW121224HD* GAW132418HD

Light Weight Composite

. . Lid Approx. Each A e S
UL ‘ Engraving ‘ Wt. (Ibs.) SR F % {
GAW121212HD 12" x 12" x 12" deep GROUND 28 | HARGER ‘
5 GROUND
GAW121218HD | 12" x 12" x 18" deep | GROUND 33 S 1 s
GAW121224HD* | 12" x 12" x 24" deep | GROUND 43 L O e |
GAW132418HD 13" x 24" x 18" deep GROUND 78 Standard Lid Engraving
e Body is Tier 15 rated, manufactured from light weight R ) ) ) _— _— -
composite for exceptional toughness and reduced weight. [Fonig PLE D, Sniieegtt RN S e i e
e Comes with Tier 15 rated lid manufactured from high density Rt q S 3 \3: L Lol \’ ¢ f‘ D :
polymer concrete. * HARGER . = ' HARGER _° = HARGER '
e Standard lid is engraved "GROUND". Bl TELECOM . ’..4 LIGHTNING ; ‘j‘ COMMUNICATIONS
e Suitable for installation and use through a temperature range FESCER ARG ¢ SRS Ny LA e
of -40°C to +90°C. i P el ! ;
e Gray color.
* GAW121224HD is a two-piece stackable, each 12" high. Custom Engraving Available. Contact factory for details.

ANSI/SCTE 77 Specifications

Class Vehicle GVW (Ib) | Max Wheel Load (Ib) | Design Load | Test Load | Load Category
Truck, up to Class 7 33000 13200 15000# 22500 Tier 15

Tier 15 boxes and covers may be placed in locations that may see occasional non-deliberate heavy vehicles.

No polymer concrete box or cover should be placed in a full traffic, H-20, application. Meets W.U.C. 3.6.

Ground Access Wells with Integrated Bus Bar

Dimensions

Engraving Wt. (Ibs.)

GAW132418HDGB | 16" x 25-1/2" x 18" deep GROUND 75

e 1/4" x 4" x 11" copper bus bar listed to UL 467.
¢ Allows for disconnection of ground system for testing.
e Ground Access Well is made of light weight composite material.

‘ Lid ‘ Approx. Each
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Ground Access Wells

High Security Wells £

Part No. Dimensions ‘ Alw:.oz(l.bi?)‘:h o g-

GAW121212TDLH 12" x 12" x 12" deep 40 §§

GAW181818TDLH 18" x 18" x 18" deep 80 2

GAW242424TDLH 24" x 24" x 24" deep 140 g
GAW363636TDLH 36" x 36" x 36" deep 300

H-20 traffic rating for wheel loading of 32,000 Ibs. (14,500 kgs) per axle.
3/8" steel top cover with 120 degree opening latch.

Accepts #3 padlock.

Must be shipped by LTL Freight Carrier.

Concrete Well with Cast Iron Cover

partno,  Quslde | lnide  ianguy Apnror.Each
360TD 13-3/4" 10” 24" 100
360TDNE* 13-3/4" 10" 12" 71
362TD 17-1/4" 12" 24" 137
362TDNE* 17-1/4" 12" 12" 102

e H-20 traffic rating for wheel loading of 32,000 Ibs. (14,500 kgs) per axle.
Designed for a 16,000 Ib. wheel load (32,000 Ib. dual spaced wheel load).
Lid is slip resistant and marked "GROUND".

Must be shipped by LTL Freight Carrier.

"NE" suffix indicates a "No Extension” version, shown on the right.

x o o @

*No Extension

Tile Well with Concrete Cover

Part Bell I.D. ‘ Cover ‘ Approx. Each ‘ Replacement | Approx. Each

‘ Diameter | Length ‘

No. Minimum Type Wt. (Ibs.) Cover Part No. Wt. (Ibs.)
358TC 8" 24" 10-1/2" Concrete 70 8CC 16
360TC 10" 24" 12-3/4" Concrete 97 10CC 24
362TC 12" 24" 15-1/8" Concrete 151 12CC 29

e For use in non-vehicular traffic areas.

Available in 8", 10" and 12" diameters.

Diameter is measured on inside diameter of access well bottom.
Must be shipped by LTL Freight Carrier.

Concrete covers are specifically made for these Tile Access Wells.

APPLICATION NOTES:

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

HDPE Well with Cover

Part No. Diameter ‘ Length ‘ Cover Type ‘ Approx. Each Wt. (Ibs.)
GAW910 9" 10-1/4" HDPE 4.5

| uonIas

e For use in non-vehicular traffic areas.

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

e Static vertical load rating = 350 PSF.

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

sjuauodwo) buipunoug

PVC Belled Hub Wells with Cover

Part No. | Diameter | Length | Cover Type Eﬁﬂ:?\r(\:\)l(t.. Repla;z::e;;Cover IQII::%"\:\)I({.
(Ibs.) (Ibs.) ST ez
360PBS 10" 24" Flat Steel 19 10PBS 6 — =8
360PBSTP 10" 24" Tamper Proof 27 10PBS 6
362PBS 12" 24" Flat Steel 26 12PBS 7
362PBSTP 12" 24" Tamper Proof 28 12PBS 7
368PBS 18" 24" Flat Steel 58 18PBS 16
368PBSTP 18" 24" Tamper Proof 58 18PBS 16 360PBS  360PBSTP

e For use in non-vehicular traffic areas.
e Schedule 40 PVC wells feature a belled hub.
o Flat steel covers are 3/16" thick commercial grade steel with a zinc/ultraseal coating.

PVC Well with Cover

Approx. Approx. e
Part No. Diameter | Length | Cover Type | Each Wt. Repla;ement S Each Wt. S Ry
art No.
(Ibs.) (Ibs.)

358PS 8" 24" Flat Steel 12 8PS 3
358PP 8" 24" Plastic 14 8PP 1
360PS 10" 24" Flat Steel 19 10PS 5
360PP 10" 24" Plastic 15 10PP 2
362PS 12" 24" Flat Steel 22 12PP 8

For use in non-vehicular traffic areas.

Schedule 40 PVC well.

Steel covers are 3/16" thick commercial grade steel with a zinc/ultraseal coating.
Plastic covers are manufactured from High Density Polyethylene.

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

(4]
Approx. 5]
. Replacement -0
Part No. Diameter | Length | Cover Type Ea(f;isv;lt. Cover Part No. @ S§
S E
358P42 8" 42" Flat Steel 19 8PS 3 &E
358PP42 8" 42" Plastic 17 8PP 1 E
= 5
360P42 10" 42" Flat Steel 30 10PS 5 ©
360PP42 10" 42" Plastic 26 10PP 2 %
e For use in non-vehicular traffic areas.
e Schedule 40 PVC well.
e Steel covers are 3/16" 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.
Access Well with 10" Cast Iron Cover -
Part No. ‘ Diameter ‘ Length ‘ Cover Type ‘ Approx. Each Wt. (Ibs.)
360P36CILS80 10" 36" Cast Iron 61
360P36CILS80TP 10" 36" Tamper Proof 61
360P42CILS80 10" 42" Cast Iron 67
360P42CILS80TP 10" 42" Tamper Proof 67
e For use in non-vehicular traffic areas.
e 10" diameter Schedule 80 PVC well.
e Cast iron cover fits into cast iron ring for extra support.
e Four 27" slots allow for ground electrode connections to be made before installation of test well.

Access Well with 12" Cast Iron Cover

Part No. ‘ Diameter ‘ Length ‘ Cover Type ‘ Approx. Each Wt. (lbs.)
362PS12CILS80 12" 12" Cast Iron 42
362PS24CILS80 12" 24" Cast Iron 61
362PS30CILS80 12" 30" Cast Iron 68

e For use in non-vehicular traffic areas.
e 12" diameter Schedule 80 PVC well.
e Cast iron cover fits into cast iron ring for extra support.

APPLICATION NOTES:

e Provides ready access to ground electrode for testing and inspection purposes.
e To minimize displacement by frost, the access well must be longer than the frost line is deep.
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Ground Bars & Accessories

Section 1
Grounding Components
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Ground Bar Selector App

| uonIas
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Custom Ground Bar Design

The Ground Bar Selector App has many choices but does not cover all the possible options
Harger can provide due to the near-infinite possibilities. Additional options or more detailed
dimensions are available for ground bar customizations to fulfill the specific needs of the
project or job.

Ground bars come in a variety of material types, not only copper. Aluminum, stainless steel
and plating options including tinned copper can be done. Differing thickness, width, and
length are available in whichever available material is requested.

Hole patterns and hole sizes are customizable outside of the standard 7/16” diameter.
Harger can manufacture the holes punched or tapped or a mixture of both within the hole
pattern chosen!

Specific insulators or mounting brackets can be interchanged from our available parts when
the standard ones do not meet requirements.

Exothermically welded tails are conveniently completed at the factory to reduce costs and
improve efficiencies in the field. Choose a copper conductor size, type, length, and where
you would like it to be located on the bar and Harger takes care of the rest.

Contact factory for any special requests and customizations.

. __________________________________________________________________________________________________________________________________________________________________|
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Harger Ground Bar Numbering System
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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 1/4" thick, 4" wide and 12" long. It has a hole pattern "J"
with a No. 2 AWG solid tinned tail.

:ll'_GBIT 1|4 4 1|2 J 2T

Tin-Plated Thickness Length
(inches) (inches) Tail

Hole
Width Pattern

Style (inches)

1. Tin-Plated (optional): Prefix "T" designates electro-tin plated ground bar.
2. Style: See Page 48 to specify bar style.

GB - Plain ground bar.

GBA - Ground bar with stainless steel angle adapters.

GBI - Ground bar with wall mounting brackets and insulators.

HDGBI- Ground bar with heavy duty wall mounting brackets and insulators.

GBIT - Ground bar with wall mounting brackets, insulators and a 25' exothermically welded tail.
GBT - Ground bar with tail only.

GBS - Ground bar with standoff insulators only.

GBB - Ground bar with brackets only.

BGB - Bent ground bar.

GBIP - Ground bar with insulators, wall mounting brackets and protective clear acrylic cover.
GBIA - Ground bar with insulators and stainless steel angle adapters.

GBU - Ground bar with insulators, wall mounting brackets and zinc plated malleable

beam clamps.
3. Size: Thickness, width, and length in inches.
4. Hole Pattern: See Page 50 and 51 to specify hole pattern.

5. Tail (optional): Specify American Wire Gauge (AWG) size and stranding required. 25' length is standard
unless otherwise requested.
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Ground Bar Styles

@
g

g, HDGBI Series
@ g

32

]

2

w0

c@us Listed 467

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

Wall Mounting Brackets and Insulators

Ground Bar with Insulators, Wall Mounting Ground Bar with Wall Mounting Brackets,
Brackets and Protective Clear Acrylic Cover Insulators and a 25' Exothermically Welded Tail

GBIA Series GBU Series

c@us Listed 467
c@us Listed 467

Ground Bar Universal

Ground Bar with Insulators and ~with Insulators, Brackets and
Stainless Steel Angle Adapters Zinc Plated Malleable Beam Clamp
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Ground Bar Styles

GBT Series

Section 1
Grounding Components

c@us Listed 467

Ground Bar with a 25' Exothermically
Welded Tail

Plain Ground Bar

GBB Series

GBA Series

c@us Listed 467 c@us Listed 467

Ground Bar with Brackets Only Ground Bar with Stainless Steel Angle Adapters

GBS Series BGB Series
7z

Bent Ground Bar
Ground Bar with Standoff Insulators Only
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Ground Bar Hole Patterns
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NOTES:
e 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 Above hole patterns represent a 12" ground bar.
e All bars are available with electro-tin plating. Add prefix "T" to part number.
e Slotted hole patterns accommodate "B" and "C" spaced two hole lugs (3/4" and 1" on center).
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Ground Bar Hole Patterns
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NOTES:

e 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 Above hole patterns represent a 12" ground bar.

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

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

;%’ "H" Hole Pattern ;
g‘g Part No. ‘ Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (lbs.) ) D
Qé" GBI14110H 1/4" x 1" x 10" 7 2.1 <
§ - GBI14112H 1/4" x 1" x 12" 9 2.5 B
g GBI14116H 1/4" x 1" x 16" 13 2.8 S« ) :
e GBI14118H 1/4" x 1" x 18" 15 3 _
e Accommodates one hole lugs using 3/8" hardware. o
e 12" bar pictured. Holes are 7/16" diameter.
"G" Hole Pattern
Part No. ‘ Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) )
GBI14210G 1/4" x 2" x 10" 14 2.5 : T
GBI14212G 1/4" x 2" x 12" 18 2.8 « ‘h"m(;
GBI14216G 1/4" x 2" x 16" 26 3.4 ’ y ) 83
GBI14218G 1/4" x 2" x 18" 30 3.7 “ ) %
GBI14220G 1/4" x 2" x 20" 34 4.2
GBI14224G 1/4" x 2" x 24" 42 4.8 . c@us Listed 467
e Accommodates "C" spaced two hole lugs (1" on center).
e 12" bar pictured. Holes are 7/16" diameter.
"P" Hole Pattern
Part No. ‘ Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) o
GBI14210P 1/4" x 2" x 10" 20 2.5 ; Y -
GBI14212P 1/4"x 2" x 12" 26 2.9 “ai T3
GBI14216P 1/4" x 2" x 16" 34 3.1 & §) ) £ {‘_l i
GBI14218P 1/4" x 2" x 18" 42 4 g1y 000 i
GBI14220P 1/4" x 2" x 20" 46 4.2 | g
GBI14224P 1/4" x 2" x 24" 58 4.9 v c@us Listed 467

e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center).
e 12" bar pictured. Holes are 7/16" diameter and slots are 7/16" x 11/16".

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part humber.
e Additional sizes available. Contact factory for more information.
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GBI Ground Bars

(2]

"X" Hole Pattern : S

) =]

Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) ) A po £

GBI14210X 1/4" x 2" x 10" 12 2.7 — ‘ 2 3

e 52

GBI14212X 1/4" x 2" x 12" 16 2.8 l . i N5

" /1 (=

GBI14216X 1/4" x 2" x 16" 24 3.5 . R 3

GBI14218X 1/4" x 2" x 18" 28 3.9 gid - e °
GBI14220X 1/4" x 2" x 20" 32 4.2 )

GBI14224X 1/4" x 2" x 24" 40 4.8 >
e Accommodates "A" and "C" spaced two hole lugs (5/8" and 1" on center). / c@us Listed 467

e 12" bar pictured. Holes are 5/16" and 7/16" diameter.

"C" Hole Pattern

Part No. Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.)
GBI14410C 1/4" x 4" x 10" 12 4.2 N _A
GBI14412C 1/4" x 4" x 12" 15 4.8 -_— ‘ o
GBI14416C 1/4" x 4" x 16" 21 6 .  - : G
GBI14418C 1/4" x 4" x 18" 24 6.6 ] iy ; A
GBI14420C 1/4" x 4" x 20" 27 7.3 > § g
GBI14424C 1/4" x 4" x 24" 33 8.4 - ‘
GBI14436C 1/4" x 4" x 36" 51 12.1 v’ @ )
GBI14448C 1/4" x 4" x 48" 66 16.4 ¢ us Listed 467

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 7/16" diameter.

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
e Additional sizes available. Contact factory for more information.
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GBI Ground Bars

"J" Hole Pattern

Part No. ‘ Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.)

GBI14410] 1/4" x 4" x 10" 21 4.3 it
GBI14412] 1/4" x 4" x 12" 27 4.6 ; g
GBI14416) 1/4" x 4" x 16" 39 6.2 ’ L
GBI14418] 1/4" x 4" x 18" 45 6.9 ‘ ; 2 0
GBI14420] 1/4" x 4" x 20" 51 7.3 b ‘ e

GBI14424] 1/4" x 4" x 24" 63 8

GBI14436] 1/4" x 4" x 36" 99 11.6 ’ c@us Listed 467
GBI14448) 1/4" x 4" x 48" 132 15.6

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 7/16" diameter.

"M" Hole Pattern

Part No. ‘ Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) )
GBI14410M 1/4" x 4" x 10" 36 4.4
GBI14412M 1/4" x 4" x 12" 48 4.6 T
GBI14416M 1/4" x 4" x 16" 68 5.2 0 et
GBI14418M 1/4" x 4" x 18" 80 6.9 e 1390
GBI14420M 1/4" x 4" x 20" 88 7.3 : L
GBI14424M 1/4" x 4" x 24" 112 8.8 p
GBI14436M 1/4" x 4" x 36" 176 9.4 < c@us Licted 467
GBI14448M 1/4" x 4" x 48" 224 13.5

e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center).
e 12" bar pictured. Holes are 7/16" diameter and slots are 7/16" x 11/16".

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
e Additional sizes available. Contact factory for more information.
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GBI Ground Bar Kits

2" Wide Bar

Hole No. of | Approx. Each | Kit
Pattern | Holes Wt. (Ibs.) No.

Part No. ‘ Bar Size ‘

4" Wide Bar

GBI14210GKT | 1/4”x2"x 10" G 14 5.5 1 — " —_——
GBI14212GKT | 1/4"x2"x 12" G 18 6 1 ’ , e,
GBI14216GKT | 1/4"x2"x 16" G 26 7.5 2 -
GBI14218GKT | 1/4"x2"x 18" G 30 7.8 2 1 c@us Listed 467
GBI14220GKT | 1/4”x2"x 20" | G 34 8.1 3

GBI14224GKT | 1/4"x2"x 24" | G 42 9.5 3

GBI14210PKT | 1/4”x2"x 10"| P 20 6 1 . q
GBI14212PKT | 1/4”x 2" x 12"| P 26 6.3 1 - | S—_—
GBI14216PKT | 1/4” x 2" x 16" P 36 7.3 2 & 0 08"
GBI14218PKT | 1/4” x 2" x 18" P 42 7.8 2 ) 3
GBI14220PKT | 1/4”x 2" x 20" | P 46 8.1 2 o c@us Listed 467
GBI14224PKT | 1/4”x 2"x 24" | P 58 9.5 3

PartNo. | Barsize | fele | Nojof | Approx.Each it 2
GBI14410JKT | 1/4” x 2" x 10" ] 21 7 2 , , ‘ w "
GBI14412JKT | 1/4”x 2" x 12" | 3 27 7.6 2 ; ; -
GBI14416JKT | 1/4”x 2" x 16" | 3 39 10.1 2 {8 : >
GBI14418JKT | 1/4”x 2" x 18" | ] 45 10.7 2 3
GBI14420IKT | 1/4” x 2" x 20" | 3 51 11.4 2 °@"s Listed 467
GBI14424JKT | 1/4” x 2" x 24" | 3 63 12.7 2
GBI14410MKT | 1/4”x2"x 10" | M 36 8.8 3 : .
GBI14412MKT |1/4"x2"x12"| M 48 9.5 3 W 777060 | "
GBI14416MKT | 1/4”x2"x 16" | M 68 10.8 3 o e
GBI14418MKT | 1/4”x2"x 18" | M 80 11.5 3 58 11068k
GBI14420MKT | 1/4”x2"x20"| M 88 12.1 3 g
GBI14424MKT | 1/4”x2"x 24" | M 112 13.3 3 E c@us Listed 467

Section 1
Grounding Components

o Refer to page 50 for hole pattern details.
o All kits include the grounding busbar with brackets, insulators, and 1/2 oz. tube of antioxidant (HCAJC1/2).

Kit 3 Includes:

(1) Grounding busbar with brackets & insulators
(8) GECLB62C: #6 compression lug

(6) GECLB22C: #2 compression lug

(6) GECLB22CS: #2 compression lug

(1) GECLB2/02C: 2/0 compression lug

(1) GECLB4/02C: 4/0 compression lug

(44) CS68S: 3/8"-16x1" SS hex head cap screw
(22) BLW6S: 3/8”"x1"” bonding lug washer

(44) N616S: 3/8"-16 SS hex nut

Kit 2 Includes:

(1) Grounding busbar with brackets & insulators
(4) GECLB62C: #6 compression lug

(3) GECLB22C: #2 compression lug

(3) GECLB22CS: #2 compression lug

(1) GECLB2/02C: 2/0 compression lug

(1) GECLB4/02C: 4/0 compression lug

(24) CS68S: 3/8"-16x1" SS hex head cap screw
(12) BLW6S: 3/8”x1” bonding lug washer

(24) N616S: 3/8"-16 SS hex nut

Kit 1 Includes:

(1) Grounding busbar with brackets & insulators
(3) GECLB62C: #6 compression lug

(2) GECLB22C: #2 compression lug

(2) GECLB22CS: #2 compression lug

(1) GECLB2/02C: 2/0 compression lug

(1) GECLB4/02C: 4/0 compression lug

(18) CS68S: 3/8"-16x1" SS hex head cap screw
(9) BLW6S: 3/8”"x1"” bonding lug washer

(18) N616S: 3/8"-16 SS hex nut

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
¢ Electro-tin plating available. When ordering, add prefix “T” to part number.
¢ Additional sizes available. Contact factory for more information.
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GBIT Ground Bars

PRAEGER

@

3

(=]

(=

2. "A" Hole Pattern

=2 @

‘g’g'_ Part No. Bar Size ‘ Conductor ‘ No. of Holes | Approx. Each Wt. (Ibs.)

=]

g 2 GBIT14410A2T 1/4" x 4" x 10" 2T 11 9.4 i

% GBIT14412A2T 1/4" x 4" x 12" 2T 14 9.9 : G

3 ]

@ GBIT14416A2T 1/4" x 4" x 16" 2T 20 11.2
GBIT14418A2T 1/4" x 4" x 18" 2T 23 11.7 t* Vg
GBIT14420A2T 1/4" x 4" x 20" 2T 26 12.5 :
GBIT14424A2T 1/4" x 4" x 24" 2T 32 13.6 \
GBIT14436A2T 1/4" x 4" x 36" 2T 50 17.2
GBIT14448A2T | 1/4" x 4" x 48" 21 66 21.5 “@“s Listed 467

e 12" bar pictured. Holes are 7/16" diameter.
e Includes a 25' exothermically welded tail.

"J" Hole Pattern

Bar Size ‘ Conductor ‘ No. of Holes | Approx. Each Wt. (Ibs.)
GBIT1441012T 1/4" x 4" x 10" 2T 21 9.1 -
GBIT1441212T 1/4" x 4" x 12" 2T 27 10.2 ‘i m
GBIT1441612T 1/4" x 4" x 16" 2T 39 10.8 ’ - ' ' -
GBIT14418312T 1/4" x 4" x 18" 2T 45 11.5 ( o :
GBIT1442012T 1/4" x 4" x 20" 2T 51 11.9 [ "
GBIT14424]12T 1/4" x 4" x 24" 2T 63 13.7
GBIT1443612T 1/4" x 4" x 36" 2T 99 17.7 c@us Listed 467
GBIT14448312T 1/4" x 4" x 48" 2T 132 23

e Accommodates "B", "BC", "C" and "D" spaced two hole lugs (3/4", Slotted, 1" and 1-3/4" on center).
e 12" bar pictured. Holes are 7/16" diameter.
e Includes a 25' exothermically welded tail.

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T"” to part humber.
¢ Additional sizes available. Contact factory for more information.
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GBIA Ground Bars

i}
c
"Z" Hole Pattern £
Part No. Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) §§
GBIA14210Z 1/4" x 2" x 10" 14 3 j”” 3 g‘
GBIA142127 1/4" x 2" x 12" 18 3.3 e ,(( 5
GBIA14216Z 1/4" x 2" x 16" 26 3.9 : ; S
GBIA142187 1/4" x 2" x 18" 30 4.1 ) (ﬁ{ .
GBIA14220Z 1/4" x 2" x 20" 34 4.4 *
GBIA142247 1/4" x 2" x 24" 42 4.7 c@us Listed 467

e Accommodates "B" spaced two hole lugs (3/4" on center).
e 12" bar pictured. Holes are 7/16" diameter.

"M" Hole Pattern

Part No. Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.)

GBIA14410M 1/4" x 4" x 10" 36 4.2

GBIA14412M 1/4" x 4" x 12" 48 4.6

GBIA14416M 1/4" x 4" x 16" 68 5.5

GBIA14418M 1/4" x 4" x 18" 80 6

GBIA14420M 1/4" x 4" x 20" 88 6.5

GBIA14424M 1/4" x 4" x 24" 112 7.3

GBIA14436M 1/4" x 4" x 36" 176 10

GBIA14448M 1/4" x 4" x 48" 224 13.8 c@us Listed 467

e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center).
e 12" bar pictured. Holes are 7/16" diameter and slots are 7/16" x 11/16".

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437

NOTES:

e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T"” to part number.
¢ Additional sizes available. Contact factory for more information.
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GBU Ground Bars

@
8
§ 11} 11}
2., M" Hole Pattern e
S @ ) H
‘gg-_ Part No. Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) )y ) )2 ) ) ‘ )
(=] |
32 GBU14410M 1/4" x 4" x 10" 36 4.8 ) ) ) ' ]
o ) » J
2 GBU14412M 1/4" x 4" x 12" 48 5.2 da yrtr
@ GBU14416M 1/4" x 4" x 16" 68 6.1 ji
GBU14418M 1/4" x 4" x 18" 80 6.6 -
GBU14420M 1/4" x 4" x 20" 88 7.1 Ep < L
GBU14424M 1/4" x 4" x 24" 112 7.9 E 4
GBU14436M 1/4" x 4" x 36" 176 10.6 @
e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center). J ~3
e 12" bar pictured. Holes are 7/16" diameter and slots are 7/16" x 11/16". & ¢

c@us Listed 467

"P" Hole Pattern

Part No. Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.)
GBU14210P 1/4" x 2" x 10" 20 3.8 i
GBU14212P 1/4" x 2" x 12" 26 4.5 o :
GBU14216P 1/4" x 2" x 16" 34 5 e SN e :
GBU14218P | 1/4"x2"x 18" 42 5.3 ) < .
GBU14220P 1/4" x 2" x 20" 46 5.4 @ , »
GBU14224P 1/4" x 2" x 24" 58 6 - - K
e Accommodates "B" and "C" spaced two hole lugs (3/4" and 1" on center). c@us Listed 467

e 12" bar pictured. Holes are 7/16" diameter and slots are 7/16" x 11/16".

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part nhumber.
e Additional sizes available. Contact factory for more information.

. __________________________________________________________________________________________________________________________________________________________________|
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GBIP Ground Bars

i}
c
"J" Hole Pattern £
Part No. ‘ Bar Size ‘ No. of Holes ‘ Approx. Each Wt. (Ibs.) | §§
GBIP14410IMGB 1/4" x 4" x 10" 21 5.8 ; ) 7z é g
GBIP14412IMGB 1/4" x 4" x 12" 27 6.7 E
GBIP14416IMGB 1/4" x 4" x 16" 39 7.4 @ &
GBIP14418IMGB 1/4" x 4" x 18" 45 8.7 a q @ MGB
GBIP14420IMGB 1/4" x 4" x 20" 51 9
GBIP14424IMGB 1/4" x 4" x 24" 66 9.6 » )
GBIP14436IMGB 1/4" x 4" x 36" 99 13.3 c@us Listed 467
GBIP14448IMGB 1/4" x 4" x 48" 132 21

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 7/16" diameter.
e Protective clear acrylic cover with MGB lettering. Custom lettering available.

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
e Additional sizes available. Contact factory for more information.

Protective Clear Acrylic Covers

All ground bars are available with protective clear acrylic covers or as
standalone cover kits. Letters, markings, and additional color options are
available with a minimum lettering height of 3/8”. Standard cover thickness
is 1/4"” with other thickness available. Contact factory for more information.

MGB TMGE

. __________________________________________________________________________________________________________________________________________________________________|
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BGB Ground Bars
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Part No. Bar Size ‘ Al!\l‘-:.stot)frs ‘ Alw:.oz(l.bi?)(:h
BGBI1848.75TEL 1/8" x 4" x 8-3/4" 2 2.5
BGBI18413.25TEL 1/8" x 4" x 13-1/4" 4 3.5
BGBI18417.75TEL 1/8" x 4" x 17-3/4" 6 4

BGBI18428TEL 1/8" x 4" x 28" 8 5.5

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

No. of
Arrestors

Approx. Each

Bar Size Wt. (Ibs.)

BGBI1468ISB4FAA2 1/4" x 6" x 8" 4 5

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

NOTES:
e Manufactured from electrolytic tough pitch copper alloy 110.
e Accepts bulkhead style surge arrestors with N-Female connectors.
e Can be mounted vertically or horizontally.
e Surge arrestors not included.
e Additional sizes/styles available. Contact factory for more information.
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Telco Ground Bars

GBIS1416CGB GBIS1428EE ]
i
- P (/
(]

> %
@

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

¢ (3) 10-32 tapped holes designed to fit one hole lugs. (6) .438 punched holes designed to fit two hole lugs with 1"
e (2) .281 punched holes designed to fit one hole lugs. 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.

e Pre-assembled with two 11/16WINS insulators and screws. Pre-assembled with two 7/8WINS and pan head torx screws.
e Approximate weight is 0.5 pound. Approximate weight is 1.25 pounds.

GB38414.25TI

.
&)

= A
- e e
= > (i
| A -
‘I p
> //4,, i J/

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

e 8 sets of 1/2" diameter holes 1-3/4" on center; which accommodates "D"
spaced two hole compression lugs.

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

e Includes silicon bronze bolts, copper spacers and stainless flat washers.

e Designed to be used in conjunction with exothermic ground plate
XGP3.25/3.254/0 (not included). See page 294 for ground plates.

e Approximate weight is 7.5 pounds.
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PRAEGER

TIA-607 Pattern Primary Bonding Busbars

¥ o't AR c@us Listed 467

PBB Busbars

Bar Size No. of 5/16" Hole Sets ‘ No. of 7/16" Hole Sets | Approx. Each Wt. (Ibs.)

GBI14410PBB 1/4" x 4" x 10" 10 4 4.2
GBI14412PBB 1/4" x 4" x 12" 12 6 4.7
GBI14416PBB 1/4" x 4" x 16" 16 6 6

GBI14418PBB 1/4" x 4" x 18" 20 6 6.6
GBI14420PBB 1/4" x 4" x 20" 24 6 7.2
GBI14424PBB 1/4" x 4" x 24" 28 10 8.3
GBI14436PBB 1/4" x 4" x 36" 40 18 12.7
GBI14448PBB 1/4" x 4" x 48" 52 24 17.7

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

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

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.
7/16" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.
Also referred to as a Telecommunications Main Grounding Busbar (TMGB).

TMGB Busbars

Part No. Bar Size No. of 5/16" Hole Sets ‘ No. of 7/16" Hole Sets | Approx. Each Wt. (Ibs.)
GBI14410TMGB 1/4" x 4" x 10" 10 4 4.2
GBI14412TMGB 1/4" x 4" x 12" 12 6 4.7
GBI14416TMGB 1/4" x 4" x 16" 16 6 6
GBI14418TMGB 1/4" x 4" x 18" 20 6 6.6
GBI14420TMGB 1/4" x 4" x 20" 24 6 7.2
GBI14424TMGB 1/4" x 4" x 24" 28 10 8.3
GBI14436TMGB 1/4" x 4" x 36" 40 18 12.7
GBI14448TMGB 1/4" x 4" x 48" 52 24 17.7

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

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

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.
7/16" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.
Also referred to as a Primary Bonding Busbar (PBB).

NOTES:
e Meets BICSI and EIA/TIA-607 Standards.
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
¢ Additional sizes available. Contact factory for more information.
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TIA-607 Pattern Primary Bonding Busbars

PBB Busbars with Protective Clear Acrylic Cover

PartNo. | marsize | NG OTS/1S"|Ne er7/A6" | Approw fach
GBIP14410PBB 1/4" x 4" x 10" 10 4 5.5
GBIP14412PBB 1/4" x 4" x 12" 12 6 5.7
GBIP14416PBB 1/4" x 4" x 16" 16 6 7.4
GBIP14418PBB 1/4" x 4" x 18" 20 6 8
GBIP14420PBB 1/4" x 4" x 20" 24 6 8.7
GBIP14424PBB 1/4" x 4" x 24" 28 10 10
GBIP14436PBB 1/4" x 4" x 36" 40 18 13.2
GBIP14448PBB 1/4" x 4" x 48" 52 24 20

c@us Listed 467

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).

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.

7/16" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.

Also referred to as a Telecommunications Main Grounding Busbar (TMGB).

PBB is Standard black lettering with a minimum lettering height of 3/8”. Other letters, markings, and color options available.

TMGB Busbars with Protective Clear Acrylic Cover

- No. of 5/16" | No. of 7/16" | Approx. Each

LB ED Hole Sets Hole Sets Wt. (Ibs.)
GBIP14410TMGB 1/4" x 4" x 10" 10 4 5.5
GBIP14412TMGB 1/4" x 4" x 12" 12 6 5.7 _,

" " " = @
GBIP14416TMGB 1/4" x 4" x 16 16 6 7.4 . TMGB
GBIP14418TMGB 1/4" x 4" x 18" 20 6 8 S
GBIP14420TMGB 1/4" x 4" x 20" 24 6 8.7
GBIP14424TMGB 1/4" x 4" x 24 28 10 10 c@us Listed 467
GBIP14436TMGB 1/4" x 4" x 36" 40 18 13.2
GBIP14448TMGB 1/4" x 4" x 48" 52 24 20

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).

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.

7/16" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.

Also referred to as a Primary Bonding Busbar (PBB).

TMGB is Standard black lettering with a minimum lettering height of 3/8". Other letters, markings, and color options available.

NOTES:
e Meets BICSI and EIA/TIA-607 Standards.
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
e Additional sizes available. Contact factory for more information.
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TIA-607 Pattern Secondary Bonding Busbars
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Part No. Bar Size No. of 5/16" Hole Sets ‘ No. of 7/16" Hole Sets | Approx. Each Wt. (Ibs.)
GBI14210SBB 1/4" x 2" x 10" 4 3 2.7
GBI14212SBB 1/4" x 2" x 12" 6 3 2.9
GBI14216SBB 1/4" x 2" x 16" 8 3 3.6
GBI14218SBB 1/4" x 2" x 18" 10 3 3.9
GBI14220SBB 1/4" x 2" x 20" 12 4 4.2
GBI14224SBB 1/4" x 2" x 24" 14 5 4.7

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

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

e 5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.
e 7/16" hole sets 1" on centers. Accommodates "C" spaced two hole compression lugs.

e Also referred to as a Telecommunications Grounding Busbar (TGB).

TGB Busbars

Bar Size No. of 5/16" Hole Sets ‘ No. of 7/16" Hole Sets | Approx. Each Wt. (Ibs.)
GBI14210TGB 1/4" x 2" x 10" 4 3 2.7
GBI14212TGB 1/4" x 2" x 12" 6 3 2.9
GBI14216TGB 1/4" x 2" x 16" 8 3 3.6
GBI14218TGB 1/4" x 2" x 18" 10 3 3.9
GBI14220TGB 1/4" x 2" x 20" 12 4 4.2
GBI14224TGB 1/4" x 2" x 24" 14 5 4.7

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

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

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.
7/16" hole sets 1" on centers. Accommodates "C" spaced two hole compression lugs.
Also referred to as a Secondary Bonding Busbar (SBB).

NOTES:
e Meets BICSI and EIA/TIA-607 Standards.
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
* Additional sizes available. Contact factory for more information.
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TIA-607 Pattern Secondary Bonding Busbars

SBB Busbars with Protective Clear Acrylic Cover

PartNo. | Barsize | NGOfS/1S"| Noef7/16" Approx, Each
GBIP14210SBB 1/4" x 2" x 10" 3 3.5
GBIP14212SBB 1/4" x 2" x 12" 3 3.8
GBIP14216SBB 1/4" x 2" x 16" 3 4
GBIP14218SBB 1/4" x 2" x 18" 10 3 4.1
GBIP14220SBB 1/4" x 2" x 20" 12 4 5
GBIP14224SBB 1/4" x 2" x 24" 14 5 5.5

|

c@us Listed 467

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

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

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.

7/16" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.

Also referred to as a Telecommunications Grounding Bubar (TGB).

SBB is Standard black lettering with a minimum lettering height of 3/8". Other letters, markings, and color options available.

TGB Busbars with Protective Clear Acrylic Cover

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

L b S ‘ Hole Sets Hole Sets Wt. (Ibs.)
GBIP14210TGB | 1/4" x 2" x 10" 3 3.5 ‘ \ §
GBIP14212TGB | 1/4" x 2" x 12" 3 3.8 ¢‘ e p
GBIP14216TGB | 1/4" x 2" x 16" 3 4 - 6B
GBIP14218TGB | 1/4" x 2" x 18" 10 3 4.1 5 l\ @
GBIP14220TGB | 1/4" x 2" x 20" 12 4 5
GBIP14224TGB | 1/4" x 2" x 24" 14 5 5.5 “@“s Listed 467

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

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

5/16" hole sets 5/8" on centers. Accommodates "A" spaced two hole compression lugs.

7/16" holes sets 1" on centers. Accommodates "C" spaced two hole compression lugs.

Also referred to as a Secondary Bonding Busbar (SBB).

TGB is Standard black lettering with a minimum lettering height of 3/8”. Other letters, markings, and color options available.

NOTES:
e Meets BICSI and EIA/TIA-607 Standards.
e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
* Additional sizes available. Contact factory for more information.
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FAA-STD-019f Compliant Ground Plate Kits

@ Harger provides ground plate kits that are UL Listed and compliant with FAA-STD-019f,
g These kits are designed to save installation labor and come assembled with all the

S necessary hardware. By including the required washers, mathematical calculations to
E% determine bolt clamp load are no longer required.

32

Ground Plate Kits

Pre-Installed Lugs

Part No.
| #6 AWG | 4/0 AWG

Bar Size Plate Type

/ R

GBIP14412FAAMGPKIT | 1/4" x 4" x 12" Main y ///////// ;
GBIP14412FAASGPKIT | 1/4" x 4" x 12" | Supplemental s ///////////A
GBIP14412FAAMPGPKIT | 1/4" x 4" x 12" | Mulit Point R

/ i
GBIP14412FAASPGPKIT | 1/4" x 4" x 12" | Single Point 5 i
GBIP14612FAAMGPKIT | 1/4" x 6" x 12" Main /7777}“,“ A
GBIP14612FAASGPKIT | 1/4" x 6" x 12" | Supplemental 31 / /////
GBIP14612FAAMPGPKIT | 1/4" x 6" x 12" | Mulit Point y / .

SINCLERONT ove bar represents a

GBIP14612FAASPGPKIT | 1/4" x 6" x 12" | Single Point ///// A 1/4" x 6" x 12" ground bar

Ships assembled with pre-installed #6 AWG and 4/0 AWG compression lugs,
1/2 oz. packet of antioxidant and a protective acrylic cover with the required
markings and coloring. Addtional sizes available.

Equipment Ground Bar Kits

Part No. ‘ Orientation ‘ Length
RGBHKIT141.251925FAA | Horizontal 19-1/4" (488 mm)
RGBVKIT1471.2536FAA Vertical 36" (914 mm)

RGBVKIT141.2548FAA Vertical 48" (1220 mm)

These bars are suitable for mounting directly into standard
communication racks. Kits include (1) #6 AWG compression
lug and a 1/2 oz. packet of antioxidant. The bar is
assembled with the required number of machine screws
based on the length.

Bulkhead Ground Plate Kits

Part No. ‘ No. of Arrestors ‘ Length
BGBI1469ISB6FAAKIT 6 9" (228 mm)
BGBI14618ISB14FAAKIT 12 18" (457 mm)
BGBI14627ISB18FAAKIT 18 27" (685 mm)

Typically mounted near an antenna or communications
entry, these bent ground plates are designed to accept IS-B
bulkhead type surge arrestors. Included in these kits are (2)
factory installed #4/0 AWG compression lugs and a 1/2 oz.
packet of antioxidant.

NOTES:

e Manufactured from electrolytic tough pitch copper alloy 110.
e Electro-tin plating available. When ordering, add prefix “T” to part number.
e Additional sizes available. Contact factory for more information.
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FAA Style Ground Bars

GRDASSHDPERS

Section 1
Grounding Components

HDPE mounting plate

Protective clear acrylic cover

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.
1/4" thick protective clear acrylic cover.

1/2" x 2.5" x 8" HDPE mounting plate.

Approximate weight is 5 pounds.

FAA Style Protective Acrylic Covers

All ground bars are available with protective clear acrylic covers or as
standalone cover kits. Letters, markings, and additional color options are
available with a minimum lettering height of 3/8”. Standard cover thickness
is 1/4” with other thickness available. Contact factory for more information.

CAUTION
SINGLE
POINT GROUND
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Telecommunications Equipment Rack
Grounding Busbars & Kits

Q
%g Telecommunications Equipment Rack Grounding Busbars are available as bar only or in kit form. All
SRl bars are manufactured from 1/4" electrolytic tough pitch copper alloy 110. Designed to fit 19", 23"
Al and 35" equipment racks.
" RGBH14119.25
c@us Listed 467 g U
PETD,
=’ ‘ ¥ ~R ‘
\ J + ; ; : l L] ] L] o ] L] +
® ® % Q @

9/32 x 1/2 \— #6-32 \— a9/32"
Horizontal Bars I

. Electro Tin Approx. Each
Part No. Bar Size ‘ Plated ‘ I:I!I)t. (Ibs.) Bar Splice Plate
RGBH14119.25 1/4" x 1" x 19-1/4" No 2
TRGBH14119.25 1/4" x 1" x 19-1/4" Yes 2
RGBH14123.25 1/4" x 1" x 23-1/4" No 3
TRGBH14123.25 1/4" x 1" x 23-1/4" Yes 3

e Includes 3" bar splice plate.

RGBH141.523.25A
23i»
o 3w
T
L ddoo0o0o000000000600000606060606 0
g
—© © © 0000000 Q0000060000000 0
1/4 x 1/2
Horizontal Bars il
1] 2]
» 2l
. Electro Tin Approx. Each | : 20’
el il Plated Wt. (Ibs.) |2 @
RGBH141.519.25A 1/4" x 1-1/2" x 19-1/4" No 3 e\L/us Listed 467
TRGBH141.519.25A 1/4" x 1-1/2" x 19-1/4" Yes 3
RGBH141.523.25A 1/4" x 1-1/2" x 23-1/4" No 4
TRGBH141.523.25A 1/4" x 1-1/2" x 23-1/4" Yes 4

e Accommodates "A" spaced two hole lugs.
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Telecommunications Equipment Rack

Grounding Busbars & Kits
Telecommunications Equipment Rack Grounding Busbars are available as bar only or in kit form. All = g‘
bars are manufactured from 1/4" electrolytic tough pitch copper alloy 110. Designed to fit 19", 23" -.g%
and 35" equipment racks. @
RGBHKIT14119.25 °@“s Listed 467 &

194"

SHis i
® @ o\ °
\ 9/32 x 1/2 \ #6-32

3" A
P
(€]
Bar Splice Plate = = _
H@’;‘.«—é @
8 d SR S &
{2 2 e machine screws
' 4 flat washer Q/
i P = -
4 =
SMS0126SHWZ ring terminal
11/16WINS

Horizontal Kits

‘ Electro ‘Approx. Each

Part No. Tin Plated Wt. (Ibs.)

Bar Size

RGBHKIT14119.25 1/4" x 1" x 19-1/4" No 1.8
TRGBHKIT14119.25 1/4" x 1" x 19-1/4" Yes 1.8
RGBHKIT14123.25 1/4" x 1" x 23-1/4" No
TRGBHKIT14123.25 1/4" x 1" x 23-1/4" Yes

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 machine screw
(2) #12 copper flat washer
(8) #6-32 x 1/4" copper machine screw
(8) #6 ring terminal
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PRAEGER

Telecommunications Equipment Rack
Grounding Busbars & Kits

Vertical Bars

Part No. Barsize | FlectroTin | Approx, Fach
RGBV145836A 1/4" x 5/8" x 36" No 2
TRGBV145836A 1/4" x 5/8" x 36" Yes 2
RGBV145872A 1/4" x 5/8" x 72" No 4
TRGBV145872A 1/4" x 5/8" x 72" Yes 4

Manufactured from electrolytic tough pitch copper alloy 110.
Accommodates one hole lug or two hole "A" spaced lugs (5/8" on center).
Elongated mounting holes.

36" bar has two 5/16-18 diameter PEM studs 1" on center at one end for
ground conductor connection.

e 72" bar has four 5/16-18 diameter PEM studs (two at each end) 1" on
center for ground conductor connections.

Vertical Kits

Electro Tin
Plated

Approx. Each

Part No. Wt. (Ibs.)

Bar Size ‘

[

1

e
3

I

c@us Listed 467

3
) c@us Listed 467

RGBVKIT145836A 1/4" x 5/8" x 36" No 3.5
TRGBVKIT145836A 1/4" x 5/8" x 36" Yes 3.5
RGBVKIT145872A 1/4" x 5/8" x 72" No 7
TRGBVKIT145872A 1/4" x 5/8" x 72" Yes 7

Manufactured from electrolytic tough pitch copper alloy 110.

Elongated mounting holes.

36" bar has two 5/16-18 diameter PEM studs 1" on center at one end for
ground conductor connection.

e 72" bar has four 5/16-18 diameter PEM studs (two at each end) 1" on center
for ground conductor connections.

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) LW4S: 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
(1) GECLB22C: two hole long barrel compression lug

70

Accommodates one or two hole "A" spaced compression lugs (5/8" on center).

. V===
) =]
: ) €
” LW5S &
LW4S N518S
| @
| N 4
GECLB22C 11/16WINS

\

<) — o
=
CS44S SMS0126SHWZ
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Standoff Insulators - White

11/16WINS 7/8WINS
™~ \ ——— Ground Bar Mounting Hole
3/4" 3/4"
~ \
/ / ——— Surface Mounting Hole
2~ N 2. . ~
/q;, ,,)\(b 1/4:, ‘6
AN o\
/
a
Part No. ‘ Approx. Each Wt. (Ibs.)
11/16WINS 0.02
7/8WINS 0.04
e Manufactured from Delrin material.
e For use with 1" wide or less ground bars.
e Surface mounting hole 1/4" in diameter.
e Ground bar mounting hole 1/8" in diameter (self-tapping).

Thread Forming Screw

P) L 4
0 L
) ¢ R
WS = 0 ¢ 0
e
N . :
R - 0 ]
N . o
— o
— '] e 0
— P
»‘1 o ;
t( 4 0
0
" 0
Part No. ‘ Approx. Each Wt. (Ibs.)
SMS0126SHWZ-50 0.5

e 12-24 x 5/8" zinc plated, thread forming, paint removing, hex
washer head screw with external washer.

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

e Each Part No. is a package of 50 screws.
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Standoff Insulators - Red

@
3
o
c
2
ER (72
(1]
Q q
(=)
gg .
3> ZZ0h
- - / 4
3 (%
3 /
o n n
2 A

Hexagon

PartNo. | "A" | "B" | Shape | Threadsize | Vokage | Temslle | Approx.Each
1100A1 1" 1" Hex 1/4-20 x 1/4 AL 600 1200 0.1
4150S2 2" 1-1/2" Oct 1/4-20 x 1/2 STL 1500 3000 - 4500 0.2
R4150S3 1-3/4" | 1-1/2" Round 5/16-18 x 3/8 STL 1500 2500 - 2700 0.3
R4150A4 1-3/4" | 1-7/8" Round 3/8-16 x 9/16 AL 2000 2500 - 2700 0.3
R4200S5 1-3/4" 2" Round 3/8-16 x 5/8 STL 2500 2500 - 2700 0.4
4200S6 2" 2" Oct 1/2-13 x 5/8 STL 2500 3000 - 4500 0.4
5250A5 2-1/2" | 2-1/2" Oct 3/8-16 x 5/8 AL 3200 5000 - 5700 0.5
5263A8 2-1/2" | 2-5/8" Oct 5/8-11 x 3/4 AL 3400 5000 - 5700 0.6

e Manufactured from glass reinforced thermoset polyester.
¢ Additional sizes available. Contact factory for more information.

Mounting Brackets

Wall Mount /

Part No. ‘ :-Illglue n;':z‘g "H" | Material ‘ H;:t‘;y ‘ Alw;'f’z‘l-bif‘)ch y )

WBKT1 3/8" 1" ss No 0.3 -
WBKT1HD 1/2" 1" | z/P Steel Yes 0.8 ‘ \\
WBKT1HDS 5/8" 1" ss Yes 0.4 ;

WBKT2 3/8" 2" ss No 0.4 !

WBKT3 3/8" 3" ss No 0.4 )

WBKT4 3/8" 4" ss No 0.4 6-3/4" I 4

e Manufactured from 304 series stainless steel or zinc plated steel.
e Additional sizes available. Contact factory for more information.
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Mounting Brackets

(2]

(=

- [T}

Wall Mount Kit : §

¢ c E

Mounting - Heavy Approx. Each _E =}

Hole Size ‘ Material ‘ Duty ‘ Wt. (Ibs.) g i £S5

WBKT1KIT 3/8" SS No 1.2 - -

=]

e Manufactured from 304 series stainless steel. - g

¢ Additional sizes available. Contact factory for more information.

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) WeS: 3/8" stainless steel flat washer )
(2) LW6S: 3/8" stainless steel lock washer

Wall Bracket Kit

Mounting

A Heavy Approx. Each
Part No. ‘ Hole Size ‘ Material ‘ Duty ‘ Wt. (Ibs.) -

WBKTR56KIT 3/8" SS No 0.4 (
e Manufactured from 304 series stainless steel. ( o= 7
e Additional sizes available. Contact factory for more information. ‘ >

Y N

Kit Includes: [ 7 :

(2) WBKTR56: 1" stainless steel wall bracket

(2) 1100A1: 1/4" x 1" x 1"hex insulator )
(2) CS44sS: 1/4"-20 x 1/2" stainless steel hex head cap screw

(2) CS45S: 1/4"-20 x 5/8" stainless steel hex head cap screw

(4) WA4S: 1/4" stainless steel flat washer

(2) LW4S: 1/4" stainless steel lock washer

Universal Busbar Mounting Kit

Approx. Each 1 .
Wt. (Ibs.) L

GBUKIT 2.3 | A -

Part No. ‘

e 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)
(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 E
(2) CS66S: 3/8"-16 x 3/4" staniless steel hex head cap screw =1
(4) W6S: 3/8" stainless steel flat washer =
(4) LW6S: 3/8" stainless steel split lock washer @ P
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Stainless Steel Angle Adapters

@
(=]
g__m Part No. ‘ Approx. Each Wt. (Ibs.) g
aga SSAA 0.5 =
g¢c =
g5 SSAAKIT 1.6
- - Sy,
% e Manufactured from 304 series stainless steel. \
E e SSAAKIT includes two assemblies (pictured). i /
e 3/8" stainless steel hardware fastens kit to ground bar. ey

e SSAAKIT also includes R4150A4 insulators. oo

e Will accommodate up to 1" thick material. E’A

SSAAKIT
n H n
Do Not Disconnect"” Tag
Part No. ‘ Material ‘ Approx. Each Wt. (Ibs.) PP e \\“\

GRNTAGDND Brass 0.05 : N

e Used in Data Center and In-Building Telecommunications Grounding )
Systems to mark both ends of grounding/bonding conductors. / Do NOT

e 2" diameter brass tag with 1/2" high black filled lettering. f
e Made from corrosion resistant brass.
e Has a round hole for mounting, screwing or wire tying into position. DISCONNECT

Network Building Ground Tag

Part No. ‘ Material ‘ Pieces per Part No.

GRNTAG607PK10 Plastic 10 ' WARNING
¢ Dimensions are 2.125" x 3.75", IF THIS ¢
e Yellow tag with green text. WIRE IS LOOIQ:%I: ?VIRUST

e Tag is UV Resistant. BE REMOVED PLEASE
CALL THE BUILDING
TELECOMMUNICATIONS
MANAGER
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Intersystem Bonding Connection

(2]
c
[T}
c
(=]
TE
28
=
3
(=
s 5
2
7 (5}
Top View
N
Bottom View 20000ns
Part No. ‘ Approx. Each Wt. (Ibs.)
IBTD 1

e Intersystem Bonding Termination Device

e 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.

4 N
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.*

* NEC 2023 Article 250.94 Bonding For Other Systems
\_ J
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Ground Bus Systems

Section 1
Grounding Components
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Introduction

Custom Ground Bus Systems

Harger Ground Bus Systems offer flexibility, ease of installation, and superior design.
A variety of elbows, insulators, splice plates and bars ensure that custom design
specifications are met. Examples of Ground Bus System applications: clean rooms for
chemical storage, ammunition depots, paints & inks, data centers, switch gear rooms,
testing laboratories and pharmaceuticals.

sjuauodwo) buipunoug
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Copper Ground Busbars

(4]
t
e
[=]
TE
T] i
g o
"An ‘ ‘ (7] _g
\ "B 1 5
B
o
A (Thickness) | B (Width)
1/8" 3/8", 1/2", 5/8", 3/4", 7/8",1", 1-1/4", 1-1/2", 1-3/4", 2", 2-1/2", 3", 4" and 6"
1/4" 1/2", 5/8", 3/4",1", 1-1/4", 1-1/2", 1-3/4", 2", 2-1/2", 3", 4", 5", 6" and 8"
3/8" 1/2", 5/8", 3/4",1", 1-1/4", 1-1/2", 2", 2-1/2", 3",3-1/2", 4", 5" and 6"
1/2" 3/4",1", 1-1/4", 1-1/2", 1-3/4", 2", 2-1/2", 3",3-1/2", 4", 5", 6" and 8"
3/4" 1", 1-1/4", 1-1/2", 2", 2-1/2", 3",3-1/2", 4", 5", 6", 7-3/4" and 8"

e Additional sizes available. Contact factory for more information.

/CENTERLINE OF BAR
»‘1“{« ; 12 ; 12" ; T‘V'y«
(=) Q Q [Saa=)
AN A\ S
N Ty . Ty
@3/8" x 5/8" SLOT
= K = Hole patterns, K, S, and N, are offered as standard
part numbers. Custom hole patterns are available to
TN T9 meet individual project requirements.
»j 1" L @3/8" X 5/8" SLOT »j 1" L
llsll
llNll

Insulators & Mounting Brackets

Stand-off insulators, mounting brackets and hardware are all
available from Harger.
For insulators and mounting brackets see pages 71 & 72.

To provide proper support, bars should be mounted every 2 to 4 feet.
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Ground Bus Numbering System

2 e e O o o e e
3 CB 14 2 144 K

Th|cknessT Length
(in.) (in.)

Width Hole

Material (in.) Pattern
("CB" = copper bar

"ALB" = aluminum bar)

"K" Hole Pattern

Approx. Each
Wt. (Ibs.)

Part No. ‘ Thickness Width ‘ Length ‘

CB141120K 1/4" 1" 120" 10 e i o /CE1N;ERLINT OF BARﬂ e
CB141144K 1/4" 1" 144" 12 i i | |
CB141.5120K 1/4" 1-1/2" 120" 15 Ef g‘x e % © 6‘9 <‘9
CB141.5144K 1/4" 1-1/2" | 144" 18 = o716 Ty
CB142120K 1/4" 2" 120" 20 @3/8" x 5/8" SLOT

CB142144K 1/4" 2" 144" 24

"S" Hole Pattern

Part No. ‘ Thickness Width ‘ Length ‘ Ar\,leg.oz(llbi?)d‘

CB141120S 1/4" 1" 120" 10 o i
CB141144S 1/4" 1" 144" 12 - ™
CB141.5120S 1/4" 1-1/2" 120" 15 ef ef\ ef ?
CB141.5144S 1/4" 1-1/2" 144" 18 e 23/8" X 5/8" SLOT P
CB142120S 1/4" 2" 120" 20

CB142144S 1/4" 2" 144" 24

"N" Hole Pattern

Approx. Each

Part No. ‘ Thickness Width ‘ Length ‘ Wt. (Ibs.)
CB141120N 1/4" 1" 120" 10
CB141144N 1/4" 1" 144" 12
CB141.5120N 1/4" 1-1/2" 120" 15
CB141.5144N /4" 1-1/2" 144" 18 Solid bar. No holes punched.
CB142120N 1/4" 2" 120" 20
CB142144N 1/4" 2" 144" 24
NOTES:

¢ Slotted hole size is 3/8" x 5/8" spaced 1" on center.
e Additional sizes available.
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Elbows & Splicers with Kits

90° Elbows
. . Approx. Each
Part No. ‘ ‘ Thickness ‘ Width Wt. (Ibs.)
CU141EL90 No 1/4" 1" 0.5
CU141EL9OKIT Yes 1/4" 1" 0.8
CU141.5EL90 No 1/4" 1-1/2" 0.8
CU141.5EL9OKIT | Yes 1/4" 1-1/2" 1
CU142EL90 No 1/4" 2" 1
CU142EL90KIT Yes 1/4" 2" 1.3
90° Elbows
Q
. . . Approx. Each
*
Kit Thickness ‘ Dims. Wt. (Ibs.) ! 0
CU1435EL90FL No 1/4" 3" x 5" 1
CU1435EL90FLKIT | Yes 1/4" 3"x 5" 1.3 SRS
Used for 1/4" x 2" bar stock.
° / ,
45° Elbows
Approx. Each
Part No. ‘ Wt. (Ibs.) .
CU141EL45 No 1/4" 1" 0.5 3
CU141EL45KIT Yes 1/4" 1" 0.8 - f
CU141.5EL45 No 1/4" 1-1/2" 0.8 o e 9 w
4
CU141.5EL45KIT | Yes 1/4" 1-1/2" 1 o 3
CU142EL45 No 1/4" 2" 1 45°
CU142EL45KIT Yes 1/4" 2" 1.3
Splice Plates
Approx. Each
Wt. (Ibs.)
CU141SPL No 1/4" 1" 0.5
| 6” |
CU141SPLKIT Yes 1/4" 1" 0.8 | |
CU141.5SPL No 1/4" 1-1/2" 0.8 T
CU141.5SPLKIT | Yes 1/4" 1-1/2" 1 e 2 s w
CU142SPL No 1/4" 2" 1 i
CU142SPLKIT Yes 1/4" 2" 1.3
*Kit Includes:
(1) Elbow or Splice Plate
(4) CS68S: 3/8"-16x1" SS hex head cap screw =
(8) W6S: 3/8” SS flat washer = =
(4) LW6S: 3/8"” SS lock washer @ @
(4) N616S: 3/8"-16 SS hex nut washer cap  hex  lock

screw nut washer

NOTES:
¢ Slotted hole size is 3/8" x 5/8" spaced 1" on center.
¢ Additional sizes available.
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Static Ground Kits

sjuauodwo) buipunoug
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SGR20 20' 4
SGR50 50' 6
SGR75 75' 8
SGR100 100’ 10

e Static ground reel with retractable 3/32" diameter
galvanized steel cable.

e Copper 100A grounding clip.

e Approximate 1" maximum clip opening.

Barrel Grounding Assembly
Part No. ‘ Approx. Each Wt. (Ibs.)
ABBOTTBG 30

e Static ground assembly bonds up to 16 barrels or pails.
e Comes with 4 Quad Leads:

- 3 leads with 10' coils.

- 1 lead with 5' coil.
e Bars manufactured from 304 stainless steel.
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Static Ground Kits

(2]

c

g

[=]

TE

28

=

3£

5

Pail Ground Strap s
Part No. ‘ Approx. Each Wt. (lbs.)

GJ2/0WC120BEMA 7

e 10' long, 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 jaw opening and a compression
lug for 3/8" hardware.

Barrel Bond Strap

Part No. ‘ Approx. Each Wt. (lbs.)
GJ4/0WC36CE 5.3

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 jaw opening.

Brass Ground Stud

Part No. ‘ Thread Length ‘ Approx. Each Wt. (Ibs.)
GRDSTD1.0 1" 0.2
GRDSTD1.25 1-1/4" 0.2

e Can be attached to ground bar or to steel frame of tank cars or trucks.
e 3/8-16 threaded stud with nut and lock washer.
e Used for static grounding.
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Supplementary Bonding Grids

(also known as Signal Reference Grids)

&
Prefabricated Copper Ground Mesh

Section 1
Grounding Components

Index
Description Page
Supplementary Bonding Grids .....oiiiieiiiiiiii i i i i 86
Flat Strip Supplementary Bonding Grids .......covviiiiiiiiiiiiiiie e enaee 87
Supplementary Bonding Grid (SRG) Numbering System.................c... 87
LOW IMpedance RISEIS ....ciiiiiiiiiiiiii i rae s s an e s e saneaaneas 88
SRG t0 SRG CONNECHIONS ..vviiii it i e r s s rnnee e e eanns 88
S R G = To] T 1 o PP 89
Round-wire Supplementary Bonding Grid........ccoooviiiiiiiiiiiiiiiiinaenns 90
Ground Pedestal Clamps & Bonding Clamps .......cooovviiiiiiiiiiiiiicieeeae 90
Computer Room Ground ClamipS...ocuu e i aneeanes 92
Static Floor Bonding Clamp Kit.....ccuviiiiiiiiii e 92
Prefabricated Copper Ground Mesh .......cooiiiiiiiiiiii e 93
Copper Ground Mesh Worksheet.......ccoiiiiiiiii e 94
Copper Ground MESh .. .iiiiii i s 95
Personnel Safety Mats.....c.oviviiiiiii e 96
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Supplementary Bonding Grids

Today's electronic 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.

sjuauodwo) buipunoug
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4 N

%

( DEFINITIONS*: A

e 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)

e Higher Frequency Ground: The interconnected metallic network (equipotential plane)
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.

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

*Military Handbook 419A )

. __________________________________________________________________________________________________________________________________________________________________|
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Flat Strip Supplementary Bonding Grids

Harger's Flat Strip Supplementary Bonding Grids are manufactured from 2" wide x 26 gauge soft copper
strip. They are welded together forming a 2' x 2' pattern. Rolls of SRG range from 2' to 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.

Section 1
Grounding Components

' N .
APPLICATION NOTES: Listed 467
The grid lies directly on the subfloor that supports the raised
floor. It may or may not be glued or fastened down. "Power and data O O O
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 circuit's noise immunity to electric O O O
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
lengths) to each piece of equipment substantially reduces the
impedance of the strap."*

*IEEE Std 1100-2005
. J

Supplementary Bonding Grid (SRG) Numbering System

O O @]

Example
SRG 12 46 24
© © © SRG Length
(in feet)
Mesh
Width 0.C.S )
© o o (nfee = (in in(E)hae(s:)mg

Standard SRG Sizes

Part No. ‘ Description ‘ Approx. Each Wt. (Ibs.)
SRG105024 10' x 50', 24" O.C. Spacing 90
SRG125024 12' x 50', 24" O.C. Spacing 98
~
NOTES:
e 2" x .016" Copper Strip is used unless specified otherwise.
e Meets requirements of IEEE Std. 1100-2005.

J
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Low Impedance Risers

@

2 5/16" ¢

:! /VV /SRG T § *
~\ |

’ AR

FIELD MADE o
EXOTHERMIC ~
- CONNECTION

~

LIR Kit

Part No. Material 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 ‘ Required Handle
UltraShot NUWTUBE

SRG2016K 2" x .016" Us32 NUWTUBE32 MH1

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 USSKIT (page 301) is required to convert standard Ultraweld molds into LOsmoke molds
using UltraShot weld metal only.

\
N

Adjacent SRG Mats Cross Tee Splice
Welded Together

88 Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437



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 (preferred
method) or mechanically attached using a UL Listed Pedestal Ground Clamp (see page 90).

Exothermically Welded Pedestal Connections

Mold Part . Weld Metal Required
Connection

No. | Ultrashot | NUWTUBE | Handle
VHO61SQB | #6 Conc. to 1" Sq. Pedestal uUs25 NUWTUBE25 MH1
VHO41SQB | #4 Conc. to 1" Sq. Pedestal Us25 NUWTUBE25 MH1

e For Low smoke requirements, a USSKIT (page 301) is required to convert standard
UltraShot molds into LOsmoke 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

g /// VA6B Mold

#6 conc to SRG

\ / #6 conc
Y/
/ LN\
o
M/
N

Mold Part No. Connection ‘ Weld Metal ‘ Required
UltraShot NUWTUBE Handle
VA6B #6 Conc. to Building Steel us45 NUWTUBE45 MH1
VA4B #4 Conc. to Building Steel us45 NUWTUBE45 MH1
VA2B #2 Conc. to Building Steel us45 NUWTUBE45 MH1
BCF61.5016B #6 Conc. to SRG us25 NUWTUBE25 MH1
BCF41.5016B #4 Conc. to SRG USs32 NUWTUBE32 MH1
BCF21.5016B #2 Conc. to SRG USs32 NUWTUBE32 MH1

e For low smoke requirements, a USSKIT (page 301) is required to convert standard
UltraShot molds into LOsmoke molds using Ultraweld weld metal only.
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Round-wire Supplementary Bonding Grid

"A signal reference grid may also be economically fabricated from standard, bare round

wire joined together via welding, brazing, compression, or a suitable grounding clamp
arrangement at each of the crossing points. Typically, 6 AWG to 2 AWG copper wire is used."
(IEEE Std 1100-2005)

A signal reference grid may also be economically fabricated from standard, bare round

wire joined together via welding, brazing, compression, or a suitable grounding clamp
arrangement at each of the crossing points. Typically, 6 AWG to 2 AWG copper wire is used.

Ground Pedestal Clamps & Bonding Clamps

> ((ﬁ e &
» < o)
\ @ » _ Ce.
» “&T aw

Ground Pedestal Clamps for Flat Strip

n Pedestal Conductor Approx. Each
Part No. ‘ U-Bolt Type ‘ Size ‘ size ‘ Wt. (Ibs.)
GPC2FSSQ Square 1" 2" Flat Strip 0.8
GPC2FSRD Round 1" 2" Flat Strip 0.8

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

c@us Listed 467

GPC - Square GPC - Round

PartNo. | u-sorType | PGSl Contucr | Aprow fach
GPC6SQ Square 1" (1-1/8" OD) 6 0.7
GPC6RD Round 1" (1-1/8" OD) 6 0.7
GPC4SQ Square 1" (1-1/8" OD) 4 0.7
GPC4RD Round 1" (1-1/8" OD) 4 0.7
GPC25Q Square 1" (1-1/8" OD) 2 0.7
GPC2RD Round 1" (1-1/8" OD) 2 0.7
GPC2/0RD1.75 Round 1-1/8" - 1-3/4" 2/0 & 6 1.5

e Accommodates cross runs without adding an additional connector. Accommodates 4 conductors in total.
e Electro-tin plated copper.
¢ Includes stainless steel hardware.

NOTES:
¢ Additional sizes available. Contact factory for more information.
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Ground Pedestal Clamps & Bonding Clamps

) U8 | isted 96

(4]

|-

s

< N po g

w X K 20

29 O o

R @<

I N c s Listed 467 g
S

o

L)

. Pedestal Pipe Outside Approx. Each
s ke ‘ LA ‘ Diameter Range ‘ Diameter Wt. (Ibs.)

CPC.5/.75 Tinned Bronze St 0.375" - 1" 0.5

e Electro-tin plated bronze includes stainless steel hardware.

e Accommodates 3 conductors from #6 AWG up to 4/0, 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 467
BN/ Listed 96

. Pedestal Pipe Outside Approx. Each
T AR EL ‘ Diameter Range ‘ Diameter Wt. (Ibs.)

CPC1/1.25 Tinned Bronze 1" -1.625" 0.9375" - 1.7" 0.8

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 0.9375" - 1.7".

Listed 467
A/ Listed 96

Diameter Range

. Pedestal Pipe Outside Approx. Each
RS L ‘ ‘ Diameter ‘ Wt. (Ibs.)

CPC1.5/2 Tinned Bronze 1.5" - 2.375" 1.25" - 2.4" 0.8

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 1.25" - 2.4".

NOTES:

¢ Additional sizes available. Contact factory for more information.
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Ground Pedestal Clamps & Bonding Clamps

e Heavy duty bronze clamp includes stainless steel hardware.
¢ 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.

()

8

= Part No. (;onductor Approx. Each

g-. 173 Size (AWG) Wt. (Ibs.)
(1]

%'a-'r. GP1MCI 6 Sol. thru 2/0 Str. 0.5

=]

é 2 TGP1MCI 6 Sol. thru 2/0 Str. 0.5

S

m

3

i

(AWG) Wt. (Ibs.) Mark
CRGC6 0.2
CRGC4 4 0.3 No
CRGC2 2 0.4 Yes

Used when welded connections are not feasible.

Design allows clamps to form connections at most any angle.

Specific uses include fabrication under an existing computer room floor.
Electro-tin plated brass.

Part No. ‘ Conductor Size ‘ Approx. Each ‘ UL

Yes

Static Floor Bonding Clamp Kit

Part No. ‘ Approx. Each Wt. (Ibs.)
SFBC3KIT 0.7

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

Manufactured from 110 copper alloy.

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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Prefabricated Copper Ground Mesh

(2]

(=

[T}

Prefabricated wire mesh is a simple cost effective method of enhancing ground systems. - §_
Applications include improving the ground plane at telecommunications and radio transmitting/ s &
receiving facilities and reducing step and touch potentials at power plants and substations. Mesh g‘;,’,
is also used where ground rods are impossible to drive or are ineffective because of soil conditions. L=
Wire mesh is manufactured from solid copper or copper clad steel wire, ranging from #10 §
AWG to #4 AWG. Normal spacing between conductors is 4", 6", 8", 12", 24" and 48". All joints are S

silver brazed to enhance electrical continuity, corrosion resistance and strength.

c@us Listed 467

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 Solid Copper 6 214
GM1250612 12 50 6 Solid Copper 12 117
GM1250624 12 50 6 Solid Copper 24 69

e Maximum mesh width is 20 ft.
e Other sizes available. Contact factory for more information.
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Copper Ground Mesh Numbering System

GM 12 46 _6|_ 24 OE1

@
:
=3
Sn
2y -
(=]
oF Ground | Conductor ‘
3> Mesh . i
3= Width Size/Type Eng
3
3 (ft.) Length Type
@ ft.)
( .
0O.C. Spacing
(in.)
Standard Mesh Conductors Overhang/Overlapping Ends
Conﬁgurations Part No. ‘ Type End Type ‘ Description
; OE1l 1 End
Wire Size:  #4, #6, #8, #10 AWG 4 Solid Copper
A OE2 2 Ends
Solid Conductor 6CW4D Copper Clad
40% Conductivity
. 6 Solid Copper
Wire Type: Pure copper or copper clad c Clod
0, 0, i opper Cla
(30% and 40% conductivity) 6CW3D 30% Conductivity
8 Solid Copper
Mesh Size: 4" square through 48" square
. . C Clad
in 4" and 6" increments 8CW3D 30%°Egﬁguciivity
10 Solid Copper
| W’ | | OE” |
_ 1
& == =
L; = = — =
c@us Listed 467
OC” = e —— =
€
No Overhang Overlapping ends
Harger prefabricated wire mesh can be The overlapping end configuration is designed to
supplied with no overhang, overlapping allow for side by side connections of adjoining mats.
ends or butt splice ends. This type of connection provides an efficient method

of joining two mesh sections. Adding 2" to one half
the conductor spacing provides the overlapping
ends. For example, if the mesh size is 6" square, the
overlapping end length is 5".

OVERHANG NOT INCLUDED IN TOTAL LENGTH/WIDTH

NOTES:
e Overlapping ends are equal to 1/2 the O.C. spacing plus 2" unless specified otherwise.
e Maximum mesh width is 20 ft.
e To connect Mesh to Ground, use PT connection type. See page 255.
e To connect Mesh to Mesh, use PS connection type. See page 261.
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Copper Ground Mesh
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Perimeter 6"
Conductor N

=

PartNo. | conerimeter | ARbrox.gach
GM121266 None 50
GM121266P2T 2T 60
GM121266SPR12 4/0-19T 81

e 12' x 12' prefabricated wire grounding mesh with 6" squares made from #6
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.

e Maximum mesh width is 20 ft.

APPLICATION NOTES:
e For enhancing external grounding systems at radio, paging, cellular, etc. transmitting/receiving facilities.
o If strategically placed, mesh can be used as a safety adjunct to reduce dangerous step and touch potentials.
e Perimeter conductor makes for convenient attachment to ground conductors.

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437 95



sjuauodwo) buipunoug
| uonIas

PRAEGER

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' wide x 6' long made up of #6 solid copper conductor. Conductors are spaced every 12" and the
mat has a 1/0 AWG solid center wire.

us Listed 467

@

Personnel Safety Mat
Numbering System

PSM 6 6 6 12 C1/0S

-1 T
Personnel Length
Safety Mat (ft.)

Width

(ft.)  Conductor Optional
Size/Type Center Wire
Conductor Spacing
(in.) (Mesh Size) Conductors
Part No. ‘ Type
Standard Mat Configurations 4 Solid Copper
Mat Size: 4'x4', 4'x6', 6'x6', 6'x8' 6CW4D 40&°Egizfgsity
Wire Size: #4, #6, #8 AWG Solid Conductor )
6 Solid Copper
Wire Type: Pure copper or copper clad steel (30% and 40% conductivity) Copper Clad
6CW3D

Mesh Size: 2" square through 12" square in 2" increments 30% Conductivity

Center Wire:  Optional - See available Solid Copper Conductors on 8 Solid Copper
page 16. Comes with standard 6” overhang on both sides 8CW3D Copper Clad
of the mat. 30% Conductivity

Standard Mat Sizes

Part No. Width ‘ Length ‘ ) Conductor Con_ductpr Optiona_l Approx. Each
(ft.) (ft.) Size/Type (AWG) Spacing (in.) Center Wire Wt. (Ibs.)
PSM4666C1/0S 4 6 6 Solid Copper 6 1/0 Sol. 11
PSM4644C2/0 4 6 4 Solid Copper 4 2/0 23
PSM61066C4/0S 6 10 6 Solid Copper 6 4/0 Sol. 26

e To connect mat to ground, use PT connection type. See page 255.
e Maximum mat width is 20 ft.

’ NOTES:
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Grounding Components

Bonding Straps/Bonding Jumpers

Index
Description Page
Bonding Strap Numbering System ....coviiiiii i 98
One Hole Tinned Flat Braid Copper Bonding Straps ........cceevviiiiviiinennns 99
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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 Harger's bonding strap numbering system. To design your
own custom bonding strap simply follow the steps outlined below. The following example
isa 1/2" wide, .094" thick, 12" long bonding strap using 2 hole compression lugs with 1"
0.C. spacing between 3/8" bolt holes.

GS 12094 12 2 C 3/8

sjuauodwo) buipunoug
| uonIas

I I T
Width Length
(W) (in.) (L) (in.)
Bonding Thickness No. of Bolt
Strap (T) (in.) Holes Hardware
per side Size
0O.C. Spacing

between Bolt Holes
on 2 Hole Lugs

1. Width (W) of braid strap

2. Thickness (T) of braid strap

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

4. Specifies one or two holes per side of strap

5. O.C. Spacing between Bolt Hole on 2 Hole Lugs
A=5/8", B=3/4", C=1", D=1-3/4"

6. Bolt hole size

T ~W —  =0C.
T\ o SPACING
o 1 | [ TS
L i
D\ G
@ | 4 @)
L
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One Hole Tinned Flat Braid Copper Bonding Straps

e
2
g
(72
Braid Braid Gauge Equivalent Lengath No. of Holes Hardware Approx. Each
Width | Thickness (AWG) 9 Per Side Size Wt. (Ibs.)
GS140306R13/8 1/4" .030" 14 6" 1 3/8" 0.5
GS1403012R13/8 1/4" .030" 14 12" 1 3/8" 0.5
GS1403024R13/8 1/4" .030" 14 24" 1 3/8" 0.5

e "R" indicates Ring Lug.

Braid Braid Gauge Equivalent No. of Holes Hardware Approx. Each
PartNo. | width ‘ Thickness (AWG) ‘ Length ‘ Per Side size Wt. (Ibs.)
GS12094613/8 1/2" .094" 6 6" 1 3/8" 0.5
GS120941213/8 1/2" .094" 6 12" 1 3/8" 0.5
GS120942413/8 1/2" .094" 6 24" 1 3/8" 0.5
— ; ! :
fw

‘ Length

Width | Thickness (AWG) Per Side Size Wt. (Ibs.)
GS5806215.188PTMW | 5/8" .062 5 15.2" 1 7/16" 0.3

Part No. Braid ‘ Braid Gauge Equivalent ‘ No. of Holes ‘ Hardware ‘ Approx. Each

APPLICATION NOTES:

e Dimensions are nominal sizes.
e Additional sizes available. Contact factory for more information.
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Two Hole Tinned Flat Braid Copper Bonding Straps

| ! L : |
3 ' bw ——j0.C.l—
g |
= = L . —
b
Braid Braid Gauge Equivalent No. of Holes O.C. Hardware | Approx. Each
Part No. Width ‘ Thickness (AWG) ‘ A ‘ Per Side Spacing ‘ Size Wt. (Ibs.)
GS14030102A1/4 | 1/4" .030" 14 10" 2 5/8" 1/4" 0.5
GS14030162A1/4 | 1/4" .030" 14 16" 2 5/8" 1/4" 0.5
GS14030242A1/4 | 1/4" .030" 14 24" 2 5/8" 1/4" 0.5

Part No. Br:aid _Braid Gauge Equivalent Length No. of I-_Ioles OC Harc_lware Approx. Each
Width | Thickness (AWG) Per Side Spacing Size Wt. (Ibs.)
GS12094122A1/4 1/2" .094" 6 12" 2 5/8" 1/4" 0.5
GS12094122C3/8 | 1/2" .094" 6 12" 2 1" 3/8" 0.5
GS12094182A1/4 1/2" .094" 6 18" 2 5/8" 1/4" 0.5
GS12094182C3/8 | 1/2" .094" 6 18" 2 1" 3/8" 0.5
GS12094242A1/4 1/2" .094" 6 24" 2 5/8" 1/4" 0.5
GS12094242C3/8 | 1/2" .094" 6 24" 2 1" 3/8" 0.5

Bl [ e R i e B e B 5 R e
GS34062122A1/4 | 3/4" .062" 6 12" 2 5/8" 1/4" 0.5
GS34062122C3/8 | 3/4" .062" 6 12" 2 1" 3/8" 0.5
GS34062182A1/4 | 3/4" .062" 6 18" 2 5/8" 1/4" 0.5
GS34062182C3/8 | 3/4" .062" 6 18" 2 1" 3/8" 0.5
GS34062242A1/4 | 3/4" .062" 6 24" 2 5/8" 1/4" 0.5
GS34062242C3/8 | 3/4" .062" 6 24" 2 1" 3/8" 0.5
GS34062302A1/4 | 3/4" .062" 6 30" 2 5/8" 1/4" 0.5
GS34062302C3/8 | 3/4" .062" 6 30" 2 1" 3/8" 0.5

APPLICATION NOTES:
e Dimensions are nominal sizes.
e Additional sizes available. Contact factory for more information.
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Two Hole Tinned FIatlBraid Copper Bonding Straps

| - m— | :

I ) 3 s S S

4 - O

—=0.C.l—— 55

o

e — — k-

(=

=]

2

()

Part No Braid Braid Gauge Equivalent No. of 0O.C. Hardware Approx. Each
) Width | Thickness (AWG) Holes | Spacing Size Wt. (Ibs.)

GS1062122A1/4 1" .062" 4 12" 2 5/8" 1/4" 0.5
GS1062122C3/8 1" .062" 4 12" 2 1" 3/8" 0.5
GS1062182A1/4 1" .062" 4 18" 2 5/8" 1/4" 0.5
GS1062182C3/8 1" .062" 4 18" 2 1" 3/8" 0.5
GS1062242A1/4 1" .062" 4 24" 2 5/8" 1/4" 0.5
GS1062242C3/8 1" .062" 4 24" 2 1" 3/8" 0.5

e Dimensions are nominal sizes.
¢ Additional sizes available. Contact factory for more information.

L

One Hole Bare CPpper Braid Bonding Strap

-

A ?W | *,

—————— — —

No. of | Hardware | Approx. Each
Width Thickness (AWG) Holes Size Wt. (Ibs.)

GS58101TIE 7/16" .070" 7 10" 1 7/16" 0.3

Part No. ‘ Braid ‘ Braid Gauge Equivalent

‘ Length ‘

Part No.

Braid Braid No. of O.C. Hardware Approx. Each
Width | Thickness Holes | Spacing Size Wt. (Ibs.)

GS438070BF1014KIT | 7/16" .070" 10" 1 10-1/8" 1/4" 0.3

Length ‘

e Additional sizes available. Contact factory for more information.
Kit Includes:

(1) GS438070BF1014: copper flat braid bonding strap

(1) HAAJIC1/2: aluminum antioxidant 1/2 oz. tube

(2) N420S: 1/4"-20 stainless steel hex nut

(2) MS44S: 1/4"-20 x 1/2" stainless steel machine screw

(2) LW4S: 1/4" stainless steel split lock washer

(2) SW4S: 1/4" star lock washer

GS438070BF1014
€
MS44S N420S SW4S LW4S HAAIC1/2
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Bonding/Grounding Straps

sjuauodwo) buipunoug
| uonIas

Amps NuBn::i(ca’rsof Ter_ﬂinal TerminaLI Length '2::(:?'_;;' HarSc:\zNeare A'IJEZZ?IXI
Width End to End Wt. (Ibs.)
BGS37C12D2D 470 3 1" 12" 1-3/4" 1/2" 1
BGS37C12E2C 470 3 1" 12" 1-1/4" 3/8" 1
BGS39A12D2D 190 1 1" 12" 1-3/4" 1/2" 1
BGS39A12E2C 190 1 1" 12" 1-1/4" 3/8" 1
BGS39A18D2D 190 1 1" 18" 1-3/4" 1/2" 1
BGS39A18E2C 190 1 1" 18" 1-1/4" 3/8" 1
BGS39A24D2D 190 1 1" 24" 1-3/4" 1/2" 1
BGS39A24E2C 190 1 1" 24" 1-1/4" 3/8" 1
BGS39B12D2D 360 2 1" 12" 1-3/4" 1/2" 1
BGS39B12E2C 360 2 1" 12" 1-1/4" 3/8" 1
BGS39B12F2C 360 2 1" 12" 1-1/2" 3/8" 1
BGS39B18D2D 360 2 1" 18" 1-3/4" 1/2" 2
BGS39B18F2C 360 2 1" 18" 1-1/2" 3/8" 2
BGS39B24D2D 360 2 1" 24" 1-3/4" 1/2" 2
BGS39B24F2C 360 2 1" 24" 1-1/2" 3/8" 2
BGS39D12D2D 600 4 1" 12" 1-3/4" 1/2" 2
BGS39D12E2C 600 4 1" 12" 1-1/4" 3/8" 2
BGS49C12D2D 515 3 1-3/8" 12" 1-3/4" 1/2" 2
BGS49C12F2C 515 3 1-3/8" 12" 1-1/2" 3/8" 2
BGS51B12D2D 530 2 2" 12" 1-3/4" 1/2" 2
BGS51B12F2C 530 2 2" 12" 1-1/2" 3/8" 2
BGS51C12D2D 600 3 2" 12" 1-3/4" 1/2" 2
BGS51C12F2C 600 3 2" 12" 1-1/2" 3/8" 2

e Terminal ends come tinned as standard. Bare, silver, nickel are available.
e Braid comes tinned as standard.
e Additional sizes available. Contact factory for more information.
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Bonding/Grounding Straps

Section 1
Grounding Components

Part No. Amps NuBn::i(;rsof Terpv'\ilinal TerminaLI Length HS(::I:c(i)r;g. Harscil\zlveare A'E';Z?ax'
Width End to End Wt. (Ibs.)
BGS52B12D2D 530 2 2" 12" 1-3/4" 1/2" 2
BGS52B12F2C 530 2 2" 12" 1-1/2" 3/8" 2
BGS52B18D2D 530 2 2" 18" 1-3/4" 1/2" 3
BGS52B18F2C 530 2 2" 18" 1-1/2" 3/8" 3
BGS52B24D2D 530 2 2" 24" 1-3/4" 1/2" 3
BGS52B24F2C 530 2 2" 24" 1-1/2" 3/8" 3
BGS52D12D2D 530 4 2" 12" 1-3/4" 1/2" 3
BGS52D12F2C 530 4 2" 12" 1-1/2" 3/8" 3
BGS53B12D2D 520 2 2" 12" 1-3/4" 1/2" 2
BGS53C12D2D 700 3 2" 12" 1-3/4" 1/2" 3
BGS53C12F2C 700 3 2" 12" 1-1/2" 3/8" 3
BGS53D12D2D 800 4 2" 12" 1-3/4" 1/2" 3
BGS53D12F2C 800 4 2" 12" 1-1/2" 3/8" 3
BGS56D12D2D 1000 4 2-1/2" 12" 1-3/4" 1/2" 5
BGS61A12D2D 415 1 1-1/2" 12" 1-3/4" 1/2" 2
BGS61A12F2C 415 1 1-1/2" 12" 1-1/2" 3/8" 2
BGS61A18D2D 415 1 1-1/2" 18" 1-3/4" 1/2" 3
BGS61A18F2C 415 1 1-1/2" 18" 1-1/2" 3/8" 3
BGS61A24D2D 415 1 1-1/2" 24" 1-3/4" 1/2" 3
BGS61A24F2C 415 1 1-1/2" 24" 1-1/2" 3/8" 3

e Terminal ends come tinned as standard. Bare, silver, nickel are available.
e Braid comes tinned as standard.
e Additional sizes available. Contact factory for more information.
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PRAEGER

Custom Bonding Strap Design Sheet

Fill out your requirements, submit the sheet to our factory and we
will produce your custom bonding strap in a timely fashion.

4 = = = 1 Braid

2 Braids

,\ 3 Braids

4 Braids

1. Braid Type:

a. Bare Copper
b. Tinned Copper

c. Stainless Steel

2. Lug End Configuration:
a. Width
b. Formed on One End
c. Formed on Both Ends
d. Number of Holes in Each End
i. Spacing of Holes

ii. Hole Size

3. Strap Design:
a. Length
b. Number of Rows (horizontal)
c. Number of Braids (vertical)

d. Min. Circular Mils per Strap

. __________________________________________________________________________________________________________________________________________________________________|
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Bonding Jumper Numbering System

Bonding jumpers 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 jumper is E
simple with Harger's bonding jumper numbering system. To design your own custom bonding jumper TE
simply follow the steps outlined below. The following example is a #6-7 AWG green conductor, 6" long %ﬁ
with 2 hole compression lugs that have 5/8" O.C. spacing between 1/4" bolt holes. @

g

o

G) 67G 6 2 A 1/4

Length
Bonding e(ir:]%

Jumper No. of Bolt
Conductor Holes Hardware
Type Per Side Size

0.C. Spacing
between
Bolt Hole on
2 Hole Lugs

. Conductor type
. Length of bonding jumper
. Specifies one or two holes per side of jumper
. O.C. Spacing between Bolt Hole on 2 Hole Lugs
@] | I IE@ A=5/8", B=3/4", C=1", D=1-3/4"
L

1 . Bolt hardware size

Fci>_o]| - ||Dﬁ
I .

O.C. Spacing

AWNE

ul

One Hole Bonding Jumpers & Kits

- L -

B ¢ D | c@us Listed 467

pareno. |kt | CONIT | wangn | Ny oler | Heggure | Ao Seh
GI67G1211/4 No 67G 12" 1 1/4" 0.3
GJ67G1211/4KIT Yes 67G 12" 1 1/4" 1.3
GJ67G1811/4 No 67G 18" 1 1/4" 0.3
GJ67G1811/4KIT | Yes 67G 18" 1 1/4" 1.3
GJ67G2411/4 No 67G 24" 1 1/4" 0.3
GJ67G2411/4KIT Yes 67G 24" 1 1/4" 1.3

e #6 AWG x 7 Strand Green THW-2 insulation.
e Additional sizes and types available. Contact factory for more information.
Kit Includes:
(2) CS46S: 1/4"-20 x 3/4" HHCS 18-8 SS
(2) N420S: 1/4" Hex Nut 18-8 SS

P2
(2) LW4S: 1/4" Lock Washer 18-8 SS (=

QY

U

CS46S N420S Lw4Ss
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Two Hole Insulated Bonding Jumpers & Kits

L .
(0 s 0 0 o) Listed a7

—10.Cl=—

I R i -l e
GJ67G82A1/4 No 67G 8" 2 1/4" 0.2
GJ67G82A1/4KIT Yes 67G 8" 2 1/4" 0.2
GJ67G102A1/4 No 67G 10" 2 1/4" 0.3
GJ67G102A1/4KIT Yes 67G 10" 2 1/4" 0.3
GJ67G122A1/4 No 67G 12" 2 1/4" 0.3
GJ67G122A1/4KIT Yes 67G 12" 2 1/4" 0.3

e #6 AWG x 7 Strand Green THW-2 insulation.
e Additional sizes and types available. Contact factory for more information.
Kit Includes:

(2) CS46S: 1/4"-20 x 3/4" HHCS 18-8 SS 7

(4) N420S: 1/4" Hex Nut 18-8 SS l;: @ = %

2) BLW4S: Bonding Lug Washer 1/4" x 5/8" On Center Spacin = S e

(2) g Lug / / pacing = —
CS46S  N420S BLW4S

Tinned Flexible Ring Terminal Jumper

c@us Listed 467

parto. | COMEIOT | Lnguy | o of Holes | Hardware | Appror, o
GJ6TCR12R11/4 6T 12 1 1/4" 0.2
GJ6TCR12R15/16 6T 12 1 5/16" 0.2
GJ6TCR18R11/4 6T 18 1 1/4" 0.2
GJ6TCR18R15/16 6T 18 1 5/16" 0.2

GIJ6TCR24R1/4 6T 24 1 1/4" 0.3
GJ6TCR24R5/16 6T 24 1 5/16" 0.3

e #6 Tinned copper rope lay for flexibility.
¢ Single hole terminals for %" mounting hardware.
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Compression Lugs, Connectors
& Tools

Section 1
Grounding Components
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Compression Grounding Series CGET

sjuauodwo) buipunoug
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€.

steo!

Intertek
5013940
Conf. to UL Std 467

BURIAL

Installation Approx.

Cable to Cable or Cable to Ground Rod ®
Data Each

Part No. Die No. of WL.
S (€Y Tap (B) Index Crir.nps (Ibs.)
CGET26 #6 Sol. - #2 Str. , 1/4” Rod #6 Sol. - #2 Str. u-c 1 0.1
CGET2/06 #1 Str. - 2/0 Str. , 3/8” Rod #6 Sol. - #2 Str. U-0 1 0.2
CGET2/01 #1 Str. - 2/0 Str. , 3/8” Rod #1 Str. - 2/0 Str. 1 0.2
CGET2506 | 3/0 Str. - 250 MCM, 1/2" - 5/8” Rod #6 Sol. - 2/0 Str. U997 1 0.3
CGET2503/0 | 3/0 Str. - 250 MCM, 1/2" - 5/8” Rod | 3/0 Str. - 250 MCM 1 0.3
CGET5006 300 MCM - 500 MCM, 3/4"” Rod #6 Sol. - 2/0 Str. 2 0.5
CGET5003/0 300 MCM - 500 MCM 3/0 Str. - 250 MCM | U1011 2 0.5
CGET500300 300 MCM - 500 MCM 300 MCM - 500 MCM 3 0.7
Notes:

Precrimp Die Chart

® For ground rod to wire applications, ground rod must be : -
precrimped, see Precrimp Die Chart. Ground Rod Diameter Dies

* Available in tinned versions. Add prefix "T". _ 1/2" U2CABT

e Available with factory applied antioxidant. Add suffix “-A".

e A 12-ton tool is required for these connections.

5/8” U2CABT
3/4” U2CABT
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PFAREGROUND

Compression Grounding Series CGCR

Section 1
Grounding Components

Intertek

5013940
Conf. to UL Std 467

BURIAL

Approx.
Each
Wt.

Rod ©® Data

No. of

‘ Cable to Cable or Cable to Ground ‘ Installation ‘

‘ Cable to Reinforcing Steel ®

Part No. .
Die

Run (A)

Tap (B)

Run (A)

Tap (B)

Index | Crimps

(Ibs.)

CGCR2504 #4 Sol. - #2 Str. #2 Str. 1 0.3
1/0 Str. - 250 MCM _ #3 - #4 _
CGCR2501/0 1/2" - 5/8" Rod 1/0 Str. - 2/0 Str. Reinforcing Steel 1/0 Str. - 2/0 Str. | U997 1 0.3
CGCR2503/006 3/0 Str. - 250 MCM 3/0 Str. - 250 MCM 1 0.3
CGCR5004 #4 Sol. - #2 Str. #4 Sol. - #2 Str. 1 0.4
250 MCM - 500 MCM #5 - #6
CGCR5001/0 5/8" - 3/4” Rod 1/0 Str. - 2/0 Str. Reinforcing Steel 1/0 Str. - 2/0 Str. U998 1 0.4
CGCR5003/0 3/0 Str. - 250 MCM 3/0 Str. - 250 MCM 1 0.4
Notes:

® Ground Rods must be precrimped. See Precrimp Die Chart.

@ Clean rust and protective coatings from reinforcing steel prior to
installation to provide proper ground connection. Precrimping is
not required.

® When using 3/0 in tap, minimum run conductor must be 2/0 Str.

e When attaching connector to ground rod, ground rod must be
precrimped with appropriate precrimping die.

e Available in tinned versions. Add prefix "T".

e Available with factory applied antioxidant. Add suffix “-A".

e A 12-ton tool is required for these connections.

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437

Precrimp Die Chart

Ground Rod Diameter Dies

1/2” U2CABT
5/8" U2CABT
3/4” U2CABT
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Compression Grounding Series CGCRFE
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steo!

Intertek
5013940
Conf. to UL Std 467

BURIAL

Installation

Cable to Ground Rod ©® Data Approx.
Part No. > — Each
Conductor Range (A) | Ground Rod Range (B) Im;Zx Cr?r.n:s Wt. (Ibs.)
CGCRFE2/0212 1/2" 1 0.4
CGCRFE2/0258 #2 Str. - 2/0 Str. 5/8" 1 0.4
CGCRFE2/0234 3/4" 1 0.5
CGCRFE2504/012 1/2" U998 1 0.4
CGCRFE2504/058 4/0 Str. - 250 MCM 5/8" 1 0.5
CGCRFE2504/034 3/4" 1 0.5
CGCRFE50030058 300 MCM - 500 MCM 5/8" 1 0.4
Notes:

P i Di h

® For ground rod to wire applications, ground rod must be EESnnpIRieICHa
precrimped, see Precrimp Die Chart. Ground Rod Diameter Dies

e Available in tinned versions. Add prefix "T". 1/2" U2CABT

e Available with factory applied antioxidant. Add suffix “-A”". .
e A 12-ton tool is required for these connections. 5/8 U2CABT
3/4" U2CABT
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Compression Grounding Series CGCX

Section 1
Grounding Components

.

steo!

Intertek
5013940
Conf. to UL Std 467

BURIAL

Cable to Cable Cable to Ground Rod ©® Cable to Reinforcing Steel @

Part No. | conductor Conductor Conductor | Ground Rod | Conductor Reinforcing Steel

Range (A) Range (B) Range (A) Range (B) Range (A) Range (B)
CGCX2502 |  #2 Str. - #2 Str. - 250 MCM #2 Str. - | 1/2”-5/8"Rod | #2 str. - | #3 - #4 Reinforcing Steel
CGCX2506 | 250 MCM | 250 MCM - 500 MCM | 250 MCM | 5/8" - 3/4" Rod | 250 MCM | #5 _ #6 Reinforcing Steel

Installation Data (A, B) | approx. Each

Part No.
Die Index | No. of Crimps Wt. (Ibs.)
CGCX2502 uo9z 1 1
CGCX2506 | U997, U998 1 1.1
Notes: . .
® Ground Rods must be precrimped. See Precrimp Die Chart. _ Precrimp Die Chart
@ Clean rust and protective coatings from reinforcing steel prior to installation Ground Rod Diameter | Dies
to provide proper ground connection. Precrimping is not required. 1/2" U2CABT
e When attaching connector to ground rod, ground rod must be embossed "
with appropriate precrimping die. 5/8 U2CABT
e Available in tinned versions. Add prefix "T". 3/4" U2CABT

¢ Available with factory applied antioxidant. Add suffix “-A”".
e A 12-ton tool is required for these connections.
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Compression Grounding Series CGFEXCR

Cable to Ground Rod ® / Reinforcing Steel @

Conductor
Range (A)

€.

steo!

Intertek
5013940
Conf. to UL Std 467

BURIAL

Installation Data

(A, B)

Ground Rod / Reinforcing
Steel Range (B)

Die Index

Approx.
Each
Wt. (Ibs.)

CGFEXCR250212 #2 Str. - 250 MCM | 1/2" / #3 - #4 Reinforcing Steel | U997, U998 1 0.8
CGFEXCR50025012 | 250 MCM - 500 MCM | 1/2" / #3 - #4 Reinforcing Steel U998 1 1
CGFEXCR250258 #2 Str. - 250 MCM | 5/8” / #5 - #6 Reinforcing Steel | U997, U998 1 0.9
CGFEXCR50025058 | 250 MCM - 500 MCM | 5/8" / #5 - #6 Reinforcing Steel U998 1
CGFEXCR250234 #2 Str. - 250 MCM | 3/4" / #5 - #6 Reinforcing Steel | U997, U998 1
CGFEXCR50025034 | 250 MCM - 500 MCM | 3/4" / #5 - #6 Reinforcing Steel U998 1 1.2
Notes:

® Ground Rods must be precrimped. See Precrimp Die Chart.

@ Clean rust and protective coatings from reinforcing steel prior to installation
to provide proper ground connection. Precrimping is not required.

e When attaching connector to ground rod, ground rod must be embossed

with appropriate precrimping die.
e Available in tinned versions. Add prefix "T".

e Available with factory applied antioxidant. Add suffix “-A”".
A 12-ton tool is required for these connections.

Precrimp Die Chart

Ground Rod Diameter Dies
1/2" U2CABT
5/8” U2CABT
3/4” U2CABT
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C-Type Compression Taps

Connects two copper conductors together with a hydraulic crimp tool.

(2]
=
Heavy Duty C-Taps TE
(=]
=0
Conductor (AWG) : O o
Part No. ‘ Die Approx. Each & %
Run Tap Index Wt. (Ibs.) o 2
pt (=]
CT4666 #4 Str. - #6 Sol. #6 Str. - #6 Sol. BG 0.1 %5 &
CT4446 #4 Str. - #6 Sol. #4 Str. - #4 Sol. BG 0.1
CT2248 #2 Str. - #2 Sol. #4 Str. - #8 Sol. C 0.1
CT2222 #2 Str. - #2 Sol. #2 Str. - #2 Sol. C 0.1
CT22/0 2/0 Str. - 1/0 Sol. | #2 Str. - #8 Sol. 0 0.2
CT24/0 4/0 Str. - 3/0 Sol. | #2 Str. - #6 Sol. D3 0.2
CT2/02/0 | 2/0 Str. - 1/0 Sol. | 2/0 Str. - 1/0 Sol. 0 0.2
CT4/02/0 | 4/0 Str. - 3/0 Sol. | 2/0 Str. - 1/0 Sol. D3 0.3 e
CT4/04/0 | 4/0 Str. - 3/0 Sol. | 4/0 Str. - 3/0 Sol. D3 0.3

@ Listed 486
Listed 467

Light Duty C-Taps

Conductor (AWG)

Approx.

‘ Color Each

Part No. Code

Run Tap Wt. (Ibs.)
6 Str. 8 - 6 Str.
CT4666LD 5, 4 12-8 Brown 0.1
4 Str. 4 Str.
CT2248LD 3 Str. 5 Str. Pink 0.1
2 Str. 12 - 6 Str.
2 Str. 2 Str. - 2 Sol.
2 Sol. 3 Str. - 3 Sol.
1 Str. 4 Str. - 4 Sol. .
CT2222LD 1 Sol. 3 Str - 3 Sol. Orange 0.1 Listed 486
Listed 467
1/0 Str. 12 Str. - 12 Sol.
1/0 Sol. 4 Str. - 4 Sol.

e Additional sizes available. Contact factory for more information.

. __________________________________________________________________________________________________________________________________________________________________|
Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437 113



PRAEGER

One Hole, Standard Barrel Compression Lugs

g Conc!uctor Hardware .
3 Part No. Size Size Alternate Conductor Size
g- g (AWG)
Q‘;; GECL6 6 1/4" #6 Flex, 6 Sol Blue
-g = GECL63/8 6 3/8" #6 Flex, 6 Sol Blue
2 GECL4 4 1/4" #4 Sol Gray
G GECL43/8 4 3/8" #4 Sol Gray
GECL21/4 2 1/4" #2 Sol Brown ] )
GECL2 2 5/16" #2 Sol Brown S
GECL23/8 2 3/8” #2 Sol Brown 4
GECL1/0 1/0 3/8" #1 Flex Pink u@usListed 467
GECL2/0 2/0 3/8" 1/0 Flex Black Listed 486
GECL4/0 4/0 1/2" 3/0 Flex Purple
GECL250 250 1/2" 4/0 Flex Yellow
GECL500 500 1/2" 350 G,H,I,K,M FLEX 373.7 DLO | Brown

One Hole, Long Barrel Compression Lugs

Conductor

Size HarSc:\zNeare Alternate Conductor Size Insgce’::ion g‘;lc?;
(AWG)
GECLB8NP 8 1/4" #8 Flex, 8 Sol No Red
GECLB83/8NP 8 3/8" #8 Flex, 8 Sol No Red Inspection Port
GECLB6 6 1/4" #6 Flex, 6 Sol Yes Blue
GECLB63/8 6 3/8" #6 Flex, 6 Sol Yes Blue
GECLB6NP 6 1/4" #6 Flex, 6 Sol No Blue
GECLB63/8NP 6 3/8” #6 Flex, 6 Sol No Blue
GECLB4 4 1/4" #4 Sol Yes Gray
GECLB43/8 4 3/8" #4 Sol Yes Gray
GECLB21/4 2 1/4" #2 Sol Yes Brown @us Hetec ac7
GECLB21/4NP 2 1/4" #2 Sol No Brown
GECLB2 2 5/16" #2 Sol Yes Brown
GECLB23/8 2 3/8" #2 Sol Yes Brown {.‘2»
GECLB23/8NP 2 3/8" #2 Sol No Brown i '{"(’&
GECLB1/0 1/0 3/8" #1 Flex Yes Pink N
GECLB2/0 2/0 3/8" 1/0 Flex Yes Black :
GECLB4/0 4/0 1/2" 3/0 Flex Yes Purple No Inspection Port
GECLB250 250 1/2" 4/0 Flex Yes Yellow
GECLB500 500 1/2" 350 G,H,I,K,M FLEX 373.7 DLO Yes Brown

. __________________________________________________________________________________________________________________________________________________________________|
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Two Hole, Long Barrel Compression Lugs

&

ys Listed 467 X, o l . _

Listed 486 Q&g } No Inspection Port
N

Section 1
Grounding Components

Part No. Sci(z’:c(’:;z%r) Ig)/gl-ll)c:ln;s HarSc::veare Alternate Conductor Size Insgg:::ion f:glq;:
GECLB82ANP 8 .625" 1/4" #8 Flex, 8 Sol No Red
GECLB82CNP 8 1” 3/8" #8 Flex, 8 Sol No Red

GECLB62A 6 .625" 1/4" #6 Flex, 6 Sol Yes Blue
GECLB62ANP 6 .625" 1/4" #6 Flex, 6 Sol No Blue

GECLB62B 6 .75" 3/8" #6 Flex, 6 Sol Yes Blue

GECLB62C 6 1" 3/8" #6 Flex, 6 Sol Yes Blue
GECLB62CNP 6 1" 3/8" #6 Flex, 6 Sol No Blue

GECLB42A 4 .625" 1/4" #4 Sol Yes Gray

GECLB42B 4 .75" 1/4" #4 Sol Yes Gray

GECLB42C 4 1" 3/8" #4 Sol Yes Gray
GECLB22BS 2 Sol. .75" 3/8" #4 Flex Yes White
GECLB22CS 2 Sol. 1" 3/8" #4 Flex Yes White
GECLB22CSNP 2 Sol. 1" 3/8" #4 Flex No White

GECLB22A 2 .625" 1/4" #2 Sol Yes Brown

GECLB22B 2 75" 3/8" #2 Sol Yes Brown

GECLB22C 2 1" 3/8" #2 Sol Yes Brown
GECLB22CNP 2 1" 3/8" #2 Sol No Brown
GECLB1/02C 1/0 1" 3/8" #1 Flex Yes Pink
GECLB1/02D 1/0 1.75" 1/2" #1 Flex Yes Pink
GECLB2/02C 2/0 1" 3/8" 1/0 Flex Yes Black
GECLB2/02D 2/0 1.75" 1/2" 1/0 Flex Yes Black
GECLB3/02C 3/0 1" 3/8" 2/0 Flex Yes Orange
GECLB4/02C 4/0 1" 3/8" 3/0 Flex Yes Purple
GECLB4/02D 4/0 1.75" 1/2" 3/0 Flex Yes Purple
GECLB2502C 250 1" 3/8" 4/0 Flex Yes Yellow
GECLB2502D 250 1.75" 1/2" 4/0 Flex Yes Yellow
GECLB5002C 500 1" 3/8" 350 G,H,I,K,M FLEX 373.7 DLO Yes Brown
GECLB5002D 500 1.75" 1/2" 350 G,H,I,K,M FLEX 373.7 DLO Yes Brown
GECLB7502C 750 1" 3/8" 600 G,H,I,M FLEX 646.4 DLO Yes Black
GECLB7502D 750 1.75" 1/2" 600 G,H,I,M FLEX 646.4 DLO Yes Black

e Manufactured from electro plated tinned copper.
For use on copper or tinned copper conductors.
Additional sizes available. Contact factory for more information.

. __________________________________________________________________________________________________________________________________________________________________|
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Two Hole, Slotted, Long Barrel Compression Lugs

Listed 467
°@"s Listed 486

| uonIas

sjuauodwo) buipunoug

Conductor Hole

Sie | spacing | Mouware | Mterate | Inspection | Color
(AWG) Range
GECLB62BC 6 .75" to 1" 3/8" #6 Flex, 6 Sol Yes Blue
GECLB62BC250BK* 6 .75" to 1" 3/8" #6 Flex, 6 Sol Yes Blue
GECLB62BCNP 6 .75" to 1" 3/8" #6 Flex, 6 Sol No Blue
GECLB62BCNP250BK* 6 .75" to 1" 3/8" #6 Flex, 6 Sol No Blue
GECLB22BCS 2 Sol. .75" to 1" 3/8" #4 Flex Yes White
GECLB22BCS250BK* 2 Sol. .75" to 1" 3/8" #4 Flex Yes White
GECLB22BCSNP 2 Sol. .75" to 1" 3/8" #4 Flex No White
GECLB22BCSNP250BK* 2 Sol. .75" to 1" 3/8" #4 Flex No White
GECLB22BC 2 .75" to 1" 3/8" #2 Sol Yes Brown
GECLB22BC250BK* 2 .75" to 1" 3/8" #2 Sol Yes Brown
GECLB22BCNP 2 .75" to 1" 3/8" #2 Sol No Brown
GECLB22BCNP250BK* 2 .75" to 1" 3/8" #2 Sol No Brown

* 250 lugs packaged in a one gallon bucket.

Specialized Compression Lugs

Listed 467 4
c@us Listed 486 ( >

o
£ }/ GECLB62EIA90

GECLB62EIA "/\/
Hole -
Conductor Freie Hardware Bend Inspection Color
Size (AWG) Igangeg Size Angle Port Code
GECLB62EIA 6 or 6 FLEX 5" -.625" 1/4" No Bend Yes Blue
GECLB62EIA90 6 or 6 FLEX 5" - .625" 1/4" 90° Yes Blue

e Designed to fit standard EIA spacing.

NOTES:
e Manufactured from electro plated tinned copper.
e For use on copper or tinned copper conductors.
e Additional sizes available. Contact factory for more information.
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Long Barrel Butt Splices

Section 1
Grounding Components

Listed 467 S
"@"s Listed 486 -

sﬁ::‘::;f’%r) Alternate Conductor Size

CLBBS8 Red 8 #8 Flex, 8 Sol
CLBBS6 Blue 6 #6 Flex, 6 Sol
CLBBS4 Gray 4 #4 Sol
CLBB2S White 2 Sol. #4 Flex
CLBBS2 Brown 2 #2 Sol

CLBBS2/0 Black 2/0 1/0 Flex

CLBBS4/0 Purple 4/0 3/0 Flex

CLBBS250 Yellow 250 4/0 Flex

CLBBS500 Brown 500 350 G,H,I,K,M FLEX 373.7 DLO

Mechanical Compression Tools

Part No. ‘ Length ‘ Approx. Each Wt. (Ibs.) Part No. ‘ Length ‘ Approx. Each Wt. (Ibs.)
MCT 24" 5 MCT101/0 10-1/2" 3
¢ Dieless adjustable compression tool with steel handle. e Works with copper compression lugs sizes #10 through 1/0.
e Works with copper conductor sizes #8 AWG through 250 MCM e Handle length facilitates two-handed crimps when necessary.
and aluminum conductors #8 AWG through 4/0. e Approximately 2 tons of force.
e For use with compression lugs and light duty compression taps. e Dies included.

e Approximately 2 tons of force.

. __________________________________________________________________________________________________________________________________________________________________|
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Mechanicals
Terminal Lugs, Split Bolts & Pipe Clamps

Section 1
Grounding Components

Index
Description Page
Dual Rated Two-Hole Aluminum Lay-In LUg......ccovviiiiiiiiiiii e 120
One-Hole Tinned Copper Lay-INn LUg.....coviiiiiiiiii i i v eniaeeeas 120
Copper Terminal LUGS .uvviiiiii i e e e e e e e s e e aneeas 120
Copper Offset Terminal LUGS ...vviiiiiiiiiiii i i i rie e e niaee e 121
Copper SPlit BoOItS. vt e 121
(OF=1 ] [ @] o] g T=Tol w'e] 3PP 122
BoNAiNg ClamiPs oot 123
Pipe BONAIiNG Straps ..vviiiiiiiiiii i i i e e 124
(@F=] o] (=T 1 o= VA O = [ n 1 o 1 125
Reinforcing Steel & Pipe Ground ClampsS....ccviviiiiiiiiiiiiiiiinieee e 126
Water Pipe Ground ClamiPs .oveiiiii i i v e srae e e e e enaees 126
Conduit Bonding ClamPs ..ueeiiiei i i e r e s aae e aaea s 126
(O e O o o T @1 1= 5 o1 1] 127
Universal Pipe ClamPS ..ottt i i e r e eiae e nneeaans 128

(NOTE: Copper materials can consist of copper, bronze or brass. All are copper aIonsJ
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Dual Rated Two-Hole Aluminum Lay-In Lug

@ &=
g Part No Conductor Range (AWG) Hardware 0.C. Approx. Each =
é__ " ) ‘ Maximum ‘ T ‘ Size Spacing Wt. (Ibs.)

o J
Ry | L12/0142 2/0 14 1/4" 5/8" 0.25 ,
=] =
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.
E Includes two 3/8" x 1" hex head socket set screws. Requires a 3/16" Hex Key (not included).
("]

Meets ANSI/TIA-607 two-hole mounting recommendations.

Allows grounding of racks and cabinets utilizing standard EIA/TIA hole spacing.
Parallel mounting direction allows for effective cable management.

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

DR

One-Hole Tinned Copper Lay-In Lug
Conductor Range (AWG) Hardware

Approx. Each (-

Size Wt. (Ibs.) P

Part No.
Minimum ‘

TCLI414DB 4 14 #10 0.07

‘ Maximum ‘

Listed 467

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

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

Includes slotted stainless steel set screw.

Allows conductor to be layed in without cutting conductor.

Corrosion resistant.

Suitable for direct burial in earth & concrete.

Copper Terminal Lugs

e ‘ Conductor Range (AWG) ‘ Hardware | Ampere | Approx. Each
e R MRS Size Rating Wt. (Ibs.)
GEL1 8 Str. 14 Sol. #8 35 0.05
GEL2 4 Str. 14 Sol. 1/4" 70 0.05
GEL3 1/0 Str. 8 Sol. 5/16" 125 0.15
GEL4 250 MCM 6 Sol. 3/8" 250 0.20

120
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Copper Offset Terminal Lugs

(4]

T Conductor Range (AWG) Hardware | Ampere | Approx. Each E

‘ (S E ‘ i ‘ Size Rating Wt. (Ibs.) - é_

GEOL1 10 Str. 14 Str. #8 25 0.05 3

GEOL2 6 Str. 14 Str. #8 50 0.05 3 g

GEOL3 2 str. 8 Str. 1/4" 70 0.05 5

GEOL4 1/0 Str. 8 Str. 1/4" 125 0.15 S
GEOL5 4/0 Str. 2 Str. 3/8" 225 0.25
GEOL500MCM 500 MCM 1/0 Str. 1/2" 400 0.80

Copper Split Bolts

Conductor Range for ‘ Minimum ‘ Approx. Each

Part No.

Equal Main (AWG) Tap Wt. (Ibs.)

GESBS 16 Str. - 8 Str. 16 Str. 0.05 Listed 467
GESB6 4 Sol. - 8 Sol. 16 Sol. 0.06 Listed 486
GESB2 2 Str. - 6 Sol. 14 Str. 0.13

GESB1/0 1/0 Str. - 4 Sol. 14 Sol. 0.16

GESB2/0 2/0 Str. - 2 Sol. 14 Str. 0.18

GESB4/0 4/0 Str. - 1/0 Sol. 10 Sol. 0.35

GESB250 250 MCM - 1/0 Str. 10 Sol. 0.38

e Suitable for direct burial in earth & concrete.

((Additional sizes available. Contact the factory for more information. ))

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437 121



PRAEGER

Cable Connectors

@

=

[=]

[= -

3., 1 Bolt Bonding Connectors

2 @

Qq . Conductor Approx. Each

gg Part No. ‘ Material ‘ Range (AWG) ‘ Wt. (Ibs.)

8 208 Copper #6 - 4/0 0.2

3 208T ETPB* #6 - 4/0 0.2 Listed 467
Listed 96

e Approximately 7/8" x 1-5/8" one bolt, two piece connector splices
conductor up to 9/16" diameter.

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

e Suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze.

1 Bolt Parallel Connectors

Conductor Approx. Each
Range (AWG) Wt. (Ibs.)

B1BC Copper #6 - 250 MCM 0.4
TB1BC ETPB* #6 - 250 MCM 0.4

e Approximately 2" square, two piece connector provides over 1-1/2" surface
contact between conductors.

e 5/16" x 1-7/8" stainless steel cap screw with flat washer and nut included.

e Suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze.

Listed 467
Listed 96

Part No. ‘ Material ‘

2 Bolt Parallel Connectors

Part No. ‘ Material ‘ R::gn:l(‘f\m;) Aw:??l'bli?)ch
204 Copper #6 - 250 MCM 0.5 c t:z::g 327
204T ETPB* #6 - 250 MCM 0.5
e 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. g BURIAL

e 204 - Rated for direct burial in earth & concrete.
e 204T - Suitable for direct burial in earth & concrete.
*ETPB - Electro Tin Plated Bronze.

122 Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437



Bonding Clamps

(4]

[=}

Cable to Flat Metal Connectors 2

-

Tamper . Conductor Approx. Each c E

G L ‘ Proof ‘ Hatenial ‘ Range (AWG) ‘ Wt. (Ibs.) %‘Z

213 No Copper #6 - 250 MCM 0.4 G

(=

* _ =1

213T No ETPB #6 - 250 MCM 0.4 2 i  Listed 467 g
213TTP Yes ETPB* #6 - 250 MCM 0.4 % Listed 96

e Approximately 1-3/4" x 2" two piece, one bolt connector connects conductors
through 37/64" 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.
e Suitable for direct burial in earth & concrete.
*ETPB - Electro Tin Plated Bronze.
L <
N- N

Tamper Proof Hardware

u

Bonding Plate

Listed 467
Listed 96

Part No. Material

Conductor Approx. Each
Range (AWG) Wt. (Ibs.)

217 ETPB* #6 - 4/0 0.7

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.

e Dual cable pressure connector accepts conductors up to 9/16"
diameter.

e Two 5/16" mounting holes provide secure mounting.

e Suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze.

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. Ensure all surface oxidants
have been removed. Generously coat the bonding surface with the appropriate antioxidant

APPLICATION NOTES:
(see page 148), then install the bonding lug or plate.
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Bonding Clamps

@ -
g Flange Bonding Clamp
=
= Approx.
=]
=l E Part No. lampen Material Conducton Each Wt.
o= Proof Range (AWG)
&g (Ibs.)
3
§ 223 No Copper #6 - 500 MCM 1.6
3 223T No ETPB* #6 - 500 MCM 1.7
w
223TP Yes Copper #6 - 500 MCM 1.7
223TTP Yes ETPB* #6 - 500 MCM 1.7 c((UL)ys Listed 467

Listed 96
e Approximately 2" x 4" 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 UL 467 Listed from #6 AWG through 1/0 AWG, accommodates all main size
conductors up to 500MCM or 5/8" diameter.

e Bonding to steel I-beams up to 1" thick.

e Suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze.

i~ el

Tamper Proof Hardware

u

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. 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.

Pipe Bonding Straps

Part No. oD :I'ube ‘ (Eonductor ‘ Approx. Each
Size Size (AWG) Wt. (Ibs.)
231S2-2 1-1/2" - 2-1/2" 2 Solid 1.1
231S2-4 1-1/2" - 2-1/2" 4 Solid 1.1
231S2-6 1-1/2" - 2-1/2" 6 Solid 1.1

e For use in agricultural environments such as milking parlors or hog confinement facilities.
e Stainless steel bonding strap designed to fit 1-1/2" to 2-1/2" outside diameter tubing.
e Includes a 5 foot copper conductor exothermically welded to the strap.
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Cable Tray Clamps

(2]
Tinned Bronze Cable Tray Clamp 5
c
(=]
Approx. Each -2
Part No. Conductor Range (AWG) ‘ Wt. (Ibs.) §§
TBCTC #6 Solid through 250 MCM 0.5 g2
b ©
e Used for bonding galvanized steel or aluminum cable trays to the grounding R §
electrode system. W ; c@ Listed 467 g
e TBCTC can replace 3 clamps from other manufacturers due to its conductor Listed 96

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 Zinc based
antioxidant (HAAJC8 page 148).

Suitable for direct burial in earth & concrete.

Tin Plated Cable Tray Clamp

P Conductor Size Approx. Each UL Q
art No. Ve 5
(AWG) Wt. (Ibs.) Mark r @ﬂ c@us Listed 467
CRGC6 6 0.2 Yes S
CRGC4 4 0.3 No i 7
CRGC2 2 0.4 Yes T
¢ Used for bonding galvanized steel or aluminum cable trays to the =

grounding electrode system.
e Used when welded connections are not feasible.
Unique design allows clamps to form connections at most any angle.
Electro-tin plated brass.

Strut Channel Bonding Clamp

Conductor Range Approx. Each

Part No.

(AWG) Wt. (Ibs.)
SCBC158 | #6 AWG - 250 MCM 0.5

e Bonds #6 through 250 MCM conductor to 1-5/8" x 1-5/8"
and 1-5/8" x 1-3/8" strut channel.

e Electro-tin plated bronze.

e Suitable for direct burial in earth and concrete.

e UL Listed 467 from #6 AWG thru 1/0 AWG.
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Reinforcing Steel & Pipe Clamps

@

é Reinforcing Pipe Conductor Approx. Each
2 Steel Range Range Range (AWG) Wt. (Ibs.)
=S

a8 RB12A 3/8" - 1" 1/2" x 1" | 10 Sol. - 2 Str. 0.3
o=

g S RB12B 3/8" - 1" 1/2" x 1" 10 Sol. - 2 Str. 0.3
5=

S Manufactured from high conductivity copper alloy.

3 Suitable for direct burial in earth & concrete.

@ Lay-in feature speeds installation.

RB12A is for parallel mounted conductors.
RB12B is for perpendicular mounted conductors.

Part No Ground Rod Conductor Approx. Each
) or Pipe Size Range (AWG) Wt. (Ibs.)
BGC4 1/2" - 1" #10 - #2 0.2
BGC41.25-2 1-1/4" - 2" #10 - #2 0.6
BGC42.5-4 2-1/2" - 4" #10 - #2 1.1
e Bronze clamp has many uses such as bonding to ground rods or copper water pipes.
e Meets NFPA 54 requirements for bonding to stainless steel gas piping. r
c@us Listed 467

Conduit Bonding Clamps

i

Part No. Conduit ‘ Conductor ‘ Approx. Each
Range Range (AWG) Wt. (Ibs.)
BGC4SCS 1/2" - 3/4" #10 - #2 0.2
TBGC4SCS* 1/2" - 3/4" #10 - #2 0.2
TBGC4SCSSS** 1/2" - 3/4" #10 - #2 0.2

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.

** Includes stainless steel hardware. Suitable for direct burial in earth & concrete.

c@us Listed 467
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CPC Pipe Clamps

e Wide conductor range; #6 Solid through 250 MCM. e Dual UL Listing (UL96 and UL467). @
¢ Also used for pedestal grounding. e Rated for direct burial in earth & concrete. g
e Silicon Bronze hardware available. e Tamper Proof comes with break away nuts. [
e Manufactured from electro tin plated bronze with _§§
stainless steel hardware. So
-
3
S
o P
Listed 467 e
¢ Listed 96 P ?
. ﬁ*\“@ ] @%
Q ‘ BURIAL Q,,é

Tamper Proof Nominal Pipe Pipe Outside Approx. Each
Part No. Size Range Diameter Wt. (Ibs.)

CPC.5/.75 CPC.5/.75TP S5t -.75" 0.375" - 1" 0.5

Listed 467
Listed 96

BURIAL

Tamper Proof Nominal Pipe Pipe Outside Approx. Each
Part No. Size Range Diameter Wt. (Ibs.)

CPC1/1.25TP

e Features “quick connect”, bi-directional design.
e Pressed stud design ensures a flush mounting surface.

CPC1/1.25 0.9375" - 1.7"

‘/
c s Listed 467
Listed 96 s
N ARG
BURIAL ‘)g
‘/,,

Part No. Tamper Proof ‘ No_minal Pipe ‘ Pip_e Outside ‘ Approx. Each
Part No. Size Range Diameter Wt. (Ibs.)
CPC1.5/2 CPC1.5/2TP 1.5"-2" 1.25" - 2.4" 0.8
CPC2.5/3 CPC2.5/3TP 2.5"-3" 2.5" - 3.5" 1.0
CPC3.5/4 CPC3.5/4TP 3.5" - 4" 3.375" - 4.5" 1.3
CPC5/6 CPC5/6TP 5"-6" 4.75" - 6.63" 1.7

e Features “quick connect”, bi-directional design.
e Pressed stud design ensures a flush mounting surface.
e When using ductile-iron piping, verify actual outside diameter of piping against chart above.
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Universal Pipe Clamps

PartNo. | materiai | Nominal | Pife outside | Approx Each
UPC.75/1.25 | Tinned Copper | .75" - 1.25" | 1.05" - 1.66" 0.9 UPC.75/1.25
UPC1.5/2 Tinned Copper 1.5"-2" 1.9" - 2.375" 1.3
UPC2.5/3 Tinned Copper 2.5" - 3" 2.875" - 3.5" 1.3
UPC3.5/4 Tinned Copper 3.5" - 4" 4" - 45" 1.4
UPC5/6 | Tinned Copper | 5"-6" | 5.563" - 6.625" 1.8

e All clamps provide 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 3/8" diameter 1" on
center spacing.

e The UPC.75/1.25 provides bi-directional grounding capabilities making it
an ideal connection for grounding fence rail to fence post applications.

e These clamps can be connected to ground conductors via exothermic
connections and/or standard compression lugs.

e All clamps are manufactured from electro tinned copper and feature UPC
stainless steel hardware.

Ve,

PartNo. | Materi | Meminal | Pipeoutside | Apox.Each | ,
UPC8C | Tinned Copper 8" 8.25" - 8.625" 2.7 P ’é‘
UPC10C | Tinned Copper 10" 10.312" - 10.75" 3.0 J N
UPC12C Tinned Copper 12" 12.312" - 12.75" 3.4 W% .
. c@us Listed 467

e Provides bi-directional grounding capabilities making it an ideal connection for
grounding large diameter pipes.

e Clamps include mechanical connector to connect ground conductors #6 AWG thru

250 MCM.

Manufactured from electro tinned copper; includes stainless steel hardware.

Lug ends are 1/4" x 1" and have holes that are 7/16" diameter 1" on center spacing.

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

Suitable for direct burial in earth & concrete.

NOTES:

e Provides 1-1/2" of contact area to ensure sufficient electrical
contact for both ground fault and lightning current.
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Swimming Pool Bonding & Grounding

Section 1
Grounding Components

Index
Description Page
Typical Pool Bonding & Grounding Layout........cccoviiiiiiiiiiiiiic e 130
Pool BoNding COMPONENTES ..oiuiiiiiii it i ri e r e eriee e e e enneeaans 131
Pool Bonding & Grounding Technical Notes........c.cooviiiiiiiiiie i, 132
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Typical Pool Bonding & Grounding Layout
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Pool Bonding Components

y @ Listed 467 c us L!sted 467
% Listed 96
BURIAL
1: One-Hole Tinned Copper Lay-In Lug 6: CPC Pipe Clamps
Part No. ‘ Conductor Range (AWG) ‘ Bolt Hole Size Part No. ‘ Material ‘ N_om. Pipe Pipg Outside
TCLI414DB 4-14 #10 Size Range Diameter

- " . CPC1.5/2 | Tinned Bronze 1.25" - 2" 1.25" - 2.4"
e Suitable for direct burial in earth & concrete.

* See Page 120 for more information. CPC2.5/3 | Tinned Bronze |  2.5" - 3" 2.5"-3.5"

Suitable for direct burial in earth & concrete.
Conductor Range #6 - 250 MCM.

Other sizes available.

See Pages 127 & 200 for more information
Listed 486 (Grounding & LP Sections).

Listed 467
c@us Listed 467 g

2: Copper Split Bolts

Part No. Conductor_Range for ‘ Minimum
Equal Main (AWG) Tap PT
GESBS 16 Str. - 8 Str. 16 Str.
GESB6 4 Sol. - 8 Sol. 16 Sol. 7 & 8: Cable to Cable Ultraweld
« Suitable for direct burial. Exothermic Connection Molds
e See Page 121 for more information. Part Weld Metal Required
No. | ultrashot | NUWTUBE |  Handle
PT8S8SB Us25 NUWTUBE25 MH1
PS8S8SL us25 NUWTUBE25 | MH3 (Included)
PS8S6SL us25 NUWTUBE25 | MH3 (Included)

e See Page 255 & 261 for more information.

3: Copper Offset Terminal Lug
Part No. ‘ Conductor Range (AWG) ‘ Bolt Hole Size ; c@us Listed 467
GEOL2 14 Str. - 6 Str. #8

e See Page 121 for more information.

RO

9 & 10: Cable to Rebar Ultraweld
Exothermic Connection Molds

Section 1
Grounding Components

Part ‘ Weld Metal ‘ Required | Packing

No. UltraShot | NUWTUBE Handle Mat'l No.

4 & 5: Reinforcing Steel & Pipe RP38SB us25 NUWTUBE25 MH1 WRPSLV
Ground Clamps RP4L8SA us25 NUWTUBE25 | Included CERPM1

Part No. ‘ Pipe & R.S. Range ‘ Conductor Range (AWG) RO385B Uses NUWTUBE6S MH1 WRPSLV
RB12A 3/8" - 1" 10 Sol. - 2 Str. RO48SB USs65 NUWTUBE65 MH1 WRPSLV
RB12B 3/8" - 1" 10 Sol. - 2 Str. RO58SB US65 NUWTUBE6G5 MH1 WRPSLV

e Suitable for direct burial in earth & concrete. * See Pages 286 & 287 for more information.

e See Page 126 for more information.
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Pool Bonding Components
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12: Prefabricated #8 Solid
Copper Ground Mesh

Reinforcing Conductor Conductor Width | Length Conductor
Gl LE ‘ Steel Size ‘ Type (AWG) ‘ Length (ft.) Ll Ch (ft.) ‘ (ft.) Spacing (in.)
RB3GA8SX5 3 8 Sol. 5 GM350812 3 50 12
e Prefabricated reinforcing steel grounding assembly with GM375812 3 75 12
exothermically welded connection. GM3100812 3 100 12
e Standard 24" long reinforcing steel - - -
e Can be wire tied or welded to reinforcing steel cage e Other mesh sizes and wire gauges available.

prior to concrete pour. e See Pages 93 for more information.

e See Page 299 for more information.

Pool Bonding & Grounding Technical Notes

4 )

TECHNICAL NOTES:
e 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. Vinyl
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
shell.

. __________________________________________________________________________________________________________________________________________________________________|
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Pool Bonding & Grounding 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 seperated from the pool by a permanent wall or building 1.5 m (5 ft) less than 1

m (3 ft.) in height or more shall require equipotential bonding only 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 @ 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.

(@) 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. Where none of the bonded parts is in direct connection with the pool water, the pool water
shall be in direct contact with an approved corrosion-resistant conductive surface that exposes not less
than 5800 mm2 (9 in.2) of surface area to the pool water at all times. The conductive surface shall be
located where it is not exposed to physical damage or dislodgement during usual pool activities,and it shall
be bonded in accordance with 680.26(B).

e 250.8 Connection of Grounding and Bonding Equipment**
(A) Permitted Methods. Equipment grounding conductors, grounding electrodes conductors, and bonding
jumpers 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 2023 Equipotential Bonding Article 680.26
**NEC 2023 Connection of Grounding and Bonding Equipment Article 250.8

o J
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Fence Bonding/Grounding Equipment

Section 1
Grounding Components
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Universal Pipe Clamps

@
3 . . .
material | NoTeL | P e | AR
‘i § UPC.75/1.25 | Tinned Copper | .75" - 1.25" 1.05" - 1.66" 0.9
3 ‘i UPC1.5/2 | Tinned Copper | 1.5" - 2" 1.9" - 2.375" 1.3 '
“% UPC2.5/3 | Tinned Copper | 2.5" - 3" 2.875" - 3.5" 1.3
7 UPC3.5/4 | Tinned Copper | 3.5" - 4" 4" - 45" 1.4 5
UPC5/6 Tinned Copper 5" - 6" 5.563" - 6.625" 1.8 @ Listed 467

e All clamps provide 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 3/8" diameter 1" on center spacing. UPC .75/1.25
e The UPC.75/1.25 provides bi-directional grounding capabilities making it an ideal

connection for grounding fence rail to fence post applications.

e These clamps can be connected to ground conductors via exothermic connections —
and/or standard compression lugs. / %

e All clamps are manufactured from electro tinned copper and feature stainless [ » ﬂrﬁ
steel hardware. N\ A @

UPC

Fence Gate Assemblies
(Compression Lugs)

Part No. Nomi_nal Gate Post Nomiljal Fence Post _Jumper ‘ Jumper ‘ Approx. Each
Size Range Size Range Size (AWG) Length Wt. (Ibs.)
FGA1.5/2-2.5/32WC24 1.5"-2" 2.5"-3" #2 24" 2.5
FGA1.5/2-3.5/42WC24 1.5"-2" 3.5" - 4" #2 24" 3.0
FGA1.5/2-5/62WC24 1.5" - 2" 5"-6" #2 24" 3.5

Integral component of a fence grounding system.

Helps eliminate dangerous touch potential.

Used when it is not feasible to exothermically bond to fence/gate posts.
Flex jumper assemblies use #2 AWG Welding Cable.

Shipped unassembled.

. __________________________________________________________________________________________________________________________________________________________________|
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Flexible Gate Jumpers

(2]

Part No Conductor Exothermic Approx. Each S
: Size (AWG) Mold Size Wt. (Ibs.) | g
GIX2S24 2 #2 solid 0.6 w | s &
4 2 O

GIX2/024 2/0 2/0 stranded 1.1 ‘ &g
GJX4/024 4/0 4/0 stranded 1.7 2
(=]

Can be used with CPC's on page 127. &

Flexible jumpers made from welding cable.
Standard length is 24" long.
Additional lengths available. Contact factory for more information.

Gate Jumper welded
directly to posts.

VDRFP (Fence Post) Connection

Mold Nominal Fence ‘ Weld Metal ‘ Required

Part No. Post Size UltraShot | NuwTube Handle

VDRFP25SB #2 Sol | 1-1/4" to 4" Post US65 NUWTUBEG65
VDRFP2B #2 1-1/4" to 4" Post US65 NUWTUBEG65
VDRFP1/0B 1/0 1-1/4" to 4" Post us9o NUWTUBE90 MH1
VDRFP2/0B 2/0 1-1/4" to 4" Post usoo NUWTUBE9S0
VDRFP4/0B 4/0 1-1/4" to 4" Post US115 NUWTUBE115

e See Page 300 for more informaiton.

NOTE:

e 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 issue. Another solution uses
a smaller conductor such as a #2 awg jumper which uses a smaller size weld metal. The
last solution uses a mechanical fence clamp assembly such as ones found on page 140.
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Fence Clamp Assemblies
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FCAUCL2T120
3" Post
Left Ground Conductor is
#2 AWG Tinned Solid x 10' long
No Right Ground Conductor

FCAUER4/048
6" Post
Right Ground Conductor is
4/0 Concentric x 4' long
No Left Ground Conductor

FCAUBL2T48R4/036
1.5" Post
Left Ground Conductor is
#2 AWG Tinned Solid x 4' long &
Right Ground Conductor is
4/0 Concentric x 3' long

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

The following Single Wire Left example
is a Fence Clamp Assembly Ultraweld with
a nominal post size of 2.5"-3" with the left
side of clamp exothermically welded to 2T
AWG conductor that is 10' (120") long.

FCAU C L 2T 120

The following Double Wire example is a Fence Clamp
Assembly Ultraweld with a nominal post size of 1.5"-2" with
the left side of clamp exothermically welded to 250 MCM
conductor that is 4' (48") long and the right side of clamp
exothermically welded to 4/0 conductor that is 3' (36") long.

FCAU B L 25CM 48 R 4/0 36

_I_ .|. 1
Left Side . .
Right Side
Nominal ) Fence . Ground Ground
Post Size Left Side Clamp é‘effjs":e Conductor Conductor
(See Chart Ground Assembly onductor Length Lonath
A Below) Conductor Ultraweld Designator (in.) eng
Length Riaht sid (in.)
Fence ; (in.) 19 ide
Clamp CL;TZEIC?E,. Nominal Post Conductor
Assembly Designator Size Designator
Ultraweld (See Chart A
. Below)
ngtnilggcﬁrg?zr;d Left Side Ground Right Side Ground
(See Chart B Below) Conductor Size Conductor 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 = #2 AWG Bare Solid
B=1.5"-2" 2T = #2 AWG Tinned Solid
C=25"-3" 2-7 = #2 AWG Bare Stranded Note: 1/0 - 4/0 are supplied
D=3.5"-4" 1/0 = 1/0 Concentric in standard 19 strand unless
E=5"-6" 2/0 = 2/0 Concentric otherwise requested. 250 MCM and

138

4/0 = 4/0 Concentric

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

larger are supplied in 37 strand.
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Fence Gate Assemblies
(Exothermically Welded)

Section 1
Grounding Components

FGAUCBL4/0WC2425CM48
3" Fence Post
1.5" Gate Post

FGAUDBR2WC18
4" Fence Post

1.5" Gate Post

Fence Post is on the Left
4/0 Jumper x 2' long
250 MCM Ground Conductor x 4' long

Fence Post is on the Right
#2 AWG Jumper x 1-1/2" long
No Ground Conductor

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
I

Fence Gate T Ground**
Assembly Nominal Gate Flexible Jumper Size Conductor Size
Ultraweld Post Size (See Chart B Below) (See Chart C Below)
(Sege(l;h;)rt A Ground**
Conductor
) Flexible Jumper Length (in.)
Nominal Fence ~ Fence Post Side Length (in.)
Post Size R Righ)
(See Chart A
Below)
Chart A Chart B Chart C
Nominal Post Size Codes | | Flexible Jumper Size Codes Ground Conductor Size Codes | Note: 1/0 - 4/0
A =.75"-1.25" 2WC = #2 AWG Welding Cable 2 = #2 AWG Bare Solid are supplied
B=1.5"-2" 2/0WC = 2/0 AWG Welding Cable | | 2T = #2 AWG Tinned Solid in standard 19
C=25"-3" 4/0WC = 4/0 AWG Welding Cable | | 2-7 = #2 AWG Bare Stranded | strand unless
D = 3.5" - 4" 1/0 = 1/0 Concentric otherwise
E=5"-6" 2/0 = 2/0 Concentric requested.
4/0 = 4/0 Concentric 250 MCM and
25CM = 250 MCM Concentric | larger are
3CM = 300 MCM Concentric supplied in
**If ground conductor is not required, then 35CM = 350 MCM Concentric | 37 strand.

leave ground conductor size and length blank.
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Fence Fabric Clamps

@

S Conductor Approx. Each

5 il Cr ‘ Size (AWG) Wt. (Ibs.) B

2.,

aga FGC8 #8 0.3 ¥

o= X

3 s FGC6 #6 0.2 \@

S FGC4 #4 0.2 =

('] =

7 FGC2 #2 0.2 -

FGC1/0 1/0 0.2 1 (

FGC2/0 2/0 0.4
FGC2-3/0%* #2 & 3/0 0.4 j&—
FGC2-4/0%** #2 & 4/0 0.7

*Accepts a #2 AWG and/or 3/0 AWG conductor.
**Accepts a #2 AWG and/or 4/0 AWG conductor.
Tamper Proof

Part No. ‘ Conductor ‘ Approx. Each

Size (AWG) Wt. (Ibs.) (-
FGC8TP #8 0.3 /T‘
FGC6TP #6 0.2 =
FGC4TP #4 0.2 ,;.,
FGC2TP #2 0.2
FGC26TP #2 & #6 0.2 -t
FGC2/0TP 2/0 0.4 \_/4
FGC2-4/0TP** #2 8 4/0 0.7

**Accepts a #2 AWG and/or 4/0 AWG conductor.

/NOTES:

e Design allows clamp to form connections at any angle.

e Designed for 9 thru 6 gauge (0.148” - 0.192") fence fabric.

e Contact factory for applications outside of listed ranges.

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 object that is parallel, perpendicular or any degree in between.

e Electro tin plated brass clamp includes stainless steel hardware.

e Allows for use with most metallic surfaces including galvanized.

Fence Bonding & Grounding Systems

Fence bonding & grounding systems are designed
to provide protection against dangerous “touch”
potentials. The fence fabric ground clamp is an
integral component of this personnel safety system.
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Stainless Steel Screws

;%’ Hex Head Cap Screws
g’g Part No. ‘ Thread Size ‘ Length ‘ Pieces Per Part No.
g §' CS44S-100 1/4-20 1/2" 100
- CS465-100 1/4-20 3/4" 100
g CS485-100 1/4-20 1" 100
‘ CS54S-100 5/16-18 1/2" 100
CS57S-100 5/16-18 7/8" 100
CS585-100 5/16-18 1" 100
CS510S-100 5/16-18 1-1/4" 100 —
CS64S-100 3/8-16 1/2" 100 —r
CS66S-100 3/8-16 3/4" 100
CS685-100 3/8-16 1" 100
CS610S-100 3/8-16 1-1/4" 100 —
CS612S-100 3/8-16 1-1/2" 100
CS616S-100 3/8-16 2" 100
CS88S-100 1/2-13 1" 100
CS108S-100 5/8-11 1" 100

e Manufactured from 18-8 stainless steel.

Slotted Round Head Machine Screws

Part No. ‘ Thread Size ‘ Length ‘ Pieces Per Part No. Jo—
MS103S-100 10-24 3/8" 100 /
MS106S-100 10-24 3/4" 100 %
MS108S-100 10-24 1" 100 =
MS445-100 1/4-20 1/2" 100 :S_::
MS465-100 1/4-20 3/4" 100 =
MS485-100 1/4-20 1" 100 ‘E_—_;’
MS4125-100 1/4-20 1-1/2" 100 -

e Manufactured from 18-8 stainless steel.

Tamper Proof Bolt

Part No. ‘ Thread Size ‘ Length ‘ Pieces Per Part No.

RHBOB45S-10 1/4-20 5/8" 10 - w
RHBOB64S-10 3/8-16 1/2" 10 ﬁ N &
RHBOB655-10 3/8-16 5/8" 10 g -
RHBOB68S-10 3/8-16 1" 10 g g
« 303 Stainless Steel s —4 =
Before After
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Stainless Steel Washers & Nuts

Flat Washers

Part No. BOIt. e ‘ Qutside Pieces Per Part No.
Size Diameter

W4S-100 1/4" 5/8" 100

W5S-100 5/16" 3/4" 100

W6S-100 3/8" 1" 100

W8S-100 1/2" 1-1/4" 100

Lock Washers

Size ‘ Pieces Per Part No.
LW4S-100 1/4" 100
LW5S-100 5/16" 100
LW6S-100 3/8" 100
LW8S-100 1/2" 100

Star Washers

Part No. ‘ Size ‘ Pieces Per Part No.
SW4S-100 1/4" 100
SW5S-100 5/16" 100
SW6S-100 3/8" 100
SW8S-100 1/2" 100

Fender Washers

Part No. BOIt. Hole QUts'de Pieces Per Part No.
Size Diameter

FW6S-100 3/8" 1-1/4" 100

FW8S-100 1/2" 2" 100

Dragon Tooth Washers

Part No. Bolt Hole Size Doi::fci;::r ‘ Pieces Per Part No.
DTW4-100 1/4" 11/16" 100
DTW6-100 3/8" 1" 100
DTW8-100 1/2" 1-1/4" 100

e Tin plated copper
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Stainless Steel Washers & Nuts

@ -
g Belleville Washers
3
(=}
= § Thickness Overall Load to Pieces Per
= = Height Flat (Ibs.) Part No.
33 -
§ BW4S-100 1/4" 0.500" | 0.255" 0.038" 0.047" 376 100
% BW6S-100 3/8" 0.750" | 0.380" 0.040" 0.059" 392 100
BW8S-100 9/16" | 1.125" | 0.567" 0.038" 0.073" 268 100 T~

e 300 Series Stainless Steel

Bonding Lug Washers

On Center Thickness Overall Load to Pieces Per
Spacing Height | Flat (lbs.) Part No.
BLW4S-10 1/4" .625" 0.038" 0.073" 268 10
BLW6S-10 3/8" 1" 0.038" 0.047" 376 10
BLW8S-10 1/2" 1.75" 0.035" 0.067" 260 10

e 300 Series Stainless Steel
e Eliminates need for flat and lock washers.
e Cleans up install by not having overlapping washers.

Nuts
Part No. ‘ Thread Size ‘ Pieces Per Part No. .
N420S-100 1/4-20 100 f@
N518S-100 5/16-18 100 \"
N616S-100 3/8-16 100
N813S-100 1/2-13 100

¢ Manufactured from 18-8 stainless steel.

Tamper Proof Nuts
Part No. ‘ Thread Size ‘ Pieces Per Part No.
N420SBON-10 1/4-20 10

i% S ‘ ":,%
N518SBON-10 5/16-18 10 \ \ W—
N616SBON-10 3/8-16 10 . L

e 303 Stainless Steel

Before After
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Silicon Bronze Screws, Washers & Nuts

Hex Head Cap Screws

Part No. ‘ Thread Size ‘ Length ‘ PLe;:sNI;e.r
CS46B-100 1/4-20 3/4" 100
CS58B-100 5/16-18 1" 100
CS68B-100 3/8-16 1" 100

Lock Washers

Part No. ‘ Size ‘ Pieces Per Part No.

Lw4B-100 1/4" 100
LW5B-100 5/16" 100
LW6B-100 3/8" 100

Flat Washers

‘ Bolt Hole ‘ Outside ‘ Pieces Per
Size Diameter Part No.

W4B-100 1/4" 5/8" 100

W5B-100 5/16" 3/4" 100

W6B-100 3/8" 1" 100

Nuts

Part No. ‘ Thread Size ‘ Pieces Per Part No.

N420B-100 1/4-20 100

N518B-100 5/16-18 100

N616B-100 3/8-16 100

Neoprene Washers

Part No. ‘ Bolt_HoIe (_)utside Pieces Per
Size Diameter Part No.
W6R-50 3/8" 1-3/8" 50
W6R-100 3/8" 1-3/8" 100
W8R-50 1/2" 1-3/8" 50
W8R-100 1/2" 1-3/8" 100

!
.

v:
V;
N—

WY,
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Thread Forming Screw

. L 4
0 L
) ¢ R
|~— X 0 ¢ 0
e . :
R - 0 [
o o 0
— o
— P) Q e 0
S— o
M o ;
| o
0
" 0
Part No. Pieces Per Part No.
SMS0126SHWZ-50 50

o #12-24 x 5/8" zinc plated, thread forming, paint
removing, hex washer head screw with external washer.
e Used with white standoff insulators (11/16WINS & 7/8WINS).

Copper Ringed Stainless Steel Ringed Copper Common Aluminum Common

Part No. Description Length ‘ Diameter Head | Pieces Per Part No.
274-100 4d Copper Ringed 1-1/2" 3/8" 100
274S-100 4d Stainless Steel Ringed 1-1/2" 5/16" 100
A274-100 4d Aluminum Common 1-5/8" 1/4" 100
275-100 6d Copper Common 2-1/8" 1/4" 100
2775-100 6d Stainless Steel Ringed 2" 3/8" 100

. __________________________________________________________________________________________________________________________________________________________________|
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TEKS Screws

(2]

Teks / 3 €\ E

Part No. ‘ Pieces Per Part No. f ‘\\'\ ) = cE:.
295-25 25 I %8
e ' b=

295-100 100 ' N5

(=

e No. 12-14 x 3/4" long stainless steel Teks / 3 self drilling and E
threading screw. S

e General purpose screw for use with 12 through 26 gauge steel.

Teks / 5 7 "\
Part No. ‘ Pieces Per Part No. \\\'
296-25 25 p
296-100 100 /”' S

e No. 12-24 x 1-1/4" stainless steel Teks / 5 self drilling and
threading screw.

e Heavy duty screw for use with 1/4” through 26 gauge steel.

e Ideal for installing bonding plates.

Expansion Anchors

Part No. ‘ Size ‘ Pieces Per Part No.
280-25 1/4 x 1" 25
280-100 1/4 x 1" 100
281-25 1/4 x 1-1/2" 25
281-100 1/4 x 1-1/2" 100

e Stainless steel pin and Zamac #7 body for corrosion resistant installation.
e Anchor requires a 1/4" diameter mounting hole.

(ol ¥
&
S @
W
Abrasive Pad Cold Galvanizing Spray
Part No. ‘ Unit Wt. (oz.) Part No. ‘ Unit Size (o0z.)
3MABPAD 2 CGS 14
e Pad removes oxidation from surface when e Instant cold galvanizing spray provides protection
properly used. Critical step when making a similar to hot dip galvanizing.
low resistance connection. e Used for touching up surfaces affected by welding.

e Actual weight of the can is 19 oz.
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Antioxidant Joint Compound

g a
g_m Aluminum

a a Part No. ‘ Size

gg HAAJC1/2 1/2 oz.

“% HAAIC8 8 oz.

a’ e Oxide inhibiting joint compound used to improve electrical

conductivity and enhance the integrity of the connection.
e Synthetic base with suspended zinc particles.
e Material is gray in color.
e Recommended for aluminum to aluminum connections,
aluminum to copper connections and aluminum conduit

HARGER
3333

bricant 17211 oz
MADE IN Usa

threads.
L
a
Copper
Part No. ‘ Size
HCAIJC1/2 1/2 oz.

HCAJC8 8 oz. HaecEf

e Oxide inhibiting joint compound used to improve electrical
conductivity and enhance the integrity of the connection. ,KHCAJC8

e Synthetic base with suspended copper particles. i M e

e Material is copper in color.

¢ Recommended for copper to copper connections, copper
threads and all grounding applications.

NOeOXeID® Antioxidant Paste

Part No. ‘ Size ‘ Package
NOOXCLR 8 oz. Tube
NOOXCLRTC 8 oz. Tin Can with Brush R-3266 L\
C Id I d I H d f I 1 ;ﬂgu:gxs:xIB;EMAlNCSPEC‘AL w&?ﬁcAhRTﬁ
e Cold applied clear antioxidant for aluminum to e “ WWM‘W"
aluminum, aluminum to copper, and copper to N

copper connections.
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Lightning Protection
Components

Index
Description Page
Lightning Conductors & ACCESSOMIES ...viuuiiiiiiiiee i reeeaees 151
Air Terminals & ACCESSOIIES .uuuiiiiiiii ittt e raia e araiaeeeas 161
AN TermMinNal BasSeS ..ttt ittt i i et 175
Thru-Roof/Wall, Assemblies & ACCESSOINIES ...uvviiiiiiiiiiiiiiiiiii it 185
Lightning Conductor Cable Connectors ......ccovvviiiiiiiiiii e 193
Bonding Lugs & Plates. ..o e 201

4 )
UL Standards
96: Lightning Protection Components
467: Grounding and Bonding Components
c(UL)us: Indicates part is listed for use in Canada and the United States of America
- J
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Lightning Conductors
& Accessories

Index .
Description Page g
Class I COPPEr CONAUCEOS. .. .uuvrniereetietnirtnerterteeetieeneeeneeeneeaneeaneenns 152 gg
Class II COPPEr CONAUCEOTS ....cvvvvuneeieriieeeeiieeereeiseeseeteseesseeaneeeeens 153 H
Class I Aluminum CondUCEOrS.......cuviiiiiiiiiiii 154 é”
Class IT Aluminum CoNAUCEOrS ....oiuiiiiiiiii i eane e 155 &
(o] Yo [ a¥e [ @o] oo U Toi ue] ol P 155
V= 1 O 101 P 156
Pre-formed Cable ClipS....oiiiiiiiiii i e ae e aeas 156
Standing Seam ClamiPS .ouiiiiiie i e 157
Concealed Coping Cable Holders......ooovviiiiiiiii e 157
Adhesive Cable Holders .....cuviiieiiiii i rae e aeas 158
AN ESIVES . e 159
(OF=] 0] [ C U T=1 e £ PP 160
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Class I Copper Conductors
Intended for use on structures
up to and including 75" in height.

Strands Size Area in CM Plated

Part No. ‘

No. of ‘ Strand ‘ X-Sectional ‘ Electro Tin Wt. ‘ Reel/Coil ‘ Reel/Coil

‘ Diameter ‘ Ibs./M ft. Size Wt. (Ibs.)

24-25COIL 24 14 AWG 107,700 No 7/16" 326 25' 8
_ 24-50COIL 24 14 AWG 107,700 No 7/16" 326 50" 16
g 24-100 24 14 AWG 107,700 No 7/16" 326 100’ 37
3 24-250 24 14 AWG 107,700 No 7/16" 326 250" 90
- 29-25COIL 29 16 AWG 64,000 No 3/8" 192 25' 5
g2 29-50COIL 29 16 AWG 64,000 No 3/8" 192 50" 11
g3 29-100 29 16 AWG 64,000 No 3/8" 192 100’ 24
g 29-250 29 16 AWG 64,000 No 3/8" 192 250" 55
i 29-500 29 16 AWG 64,000 No 3/8" 192 500" 112
3 29T-25COIL 29 16 AWG 64,000 Yes 3/8" 192 25' 5
29T-50COIL 29 16 AWG 64,000 Yes 3/8" 192 50" 11
29T-100 29 16 AWG 64,000 Yes 3/8" 192 100’ 24
29T-250 29 16 AWG 64,000 Yes 3/8" 192 250" 55
29T-500 29 16 AWG 64,000 Yes 3/8" 192 500’ 112
32-25COIL 32 16 AWG 70,700 No 7/16" 224 25' 5
32-50COIL 32 16 AWG 70,700 No 7/16" 224 50" 11
32-100 32 16 AWG 70,700 No 7/16" 224 100’ 27
32-250 32 16 AWG 70,700 No 7/16" 224 250" 62
32-500 32 16 AWG 70,700 No 7/16" 224 500" 122
32T-25COIL 32 16 AWG 70,700 Yes 7/16" 224 25' 6
32T-50COIL 32 16 AWG 70,700 Yes 7/16" 224 50' 11
32T-100 32 16 AWG 70,700 Yes 7/16" 224 100’ 27
32T-250 32 16 AWG 70,700 Yes 7/16" 224 250" 62
32T-500 32 16 AWG 70,700 Yes 7/16" 224 500" 122

¢ All dimensions and weights are approximate.

/TECHNICAL NOTES:

¢ 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.

e Conductors are marked in 3' intervals to aid in installation.

J

. __________________________________________________________________________________________________________________________________________________________________|
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Class 1II Copper Conductors
Intended for use on structures
greater than 75' in height.

c@us Listed 96

g
PartNo. | MNoiof | Strand | XSectional | ElectoTin | piameter | otiie | "o | mecte) Wl S
28-25COIL 28 14 AWG 122,000 No 1/2" 386 25' 10 é -g
28-50COIL 28 14 AWG 122,000 No 1/2" 386 50" 19 2 -g
28-100 28 14 AWG 122,000 No 1/2" 386 100’ 39 %,
28-250 28 14 AWG 122,000 No 1/2" 386 250' 103 E
28T-25COIL 28 14 AWG 122,000 Yes 1/2" 386 25' 10 5’
28T-50COIL 28 14 AWG 122,000 Yes 1/2" 386 50' 19
28T-100 28 14 AWG 122,000 Yes 1/2" 386 100’ 39
28T-250 28 14 AWG 122,000 Yes 1/2" 386 250' 103
20 28 0.069 131,500 No 1/2" 420 CTL* -
20T 28 0.069 131,500 Yes 1/2" 420 CTL* -
40-28 28 0.087 211,500 No 5/8" 660 CTL* -

¢ All dimensions and weights are approximate.
e 40-28 listed as a Class III Copper Conductor.
* CTL - Cut to Length

-
TECHNICAL NOTES:

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.
e Conductors are marked in 3' intervals to aid in installation.

. __________________________________________________________________________________________________________________________________________________________________|
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Class I Aluminum Conductors

Intended for use on structures
up to and including 75' in height.

Part No. ‘ No. of Str:and X-Sec!:ional ‘ Diameter ‘ Wt. Reel_/CoiI Reel/Coil
Strands Size Area in CM Ibs./M ft. Size Wt. (Ibs.)
A24-25COIL 24 14 AWG 98,600 7/16" 95 25 3
A24-50COIL 24 14 AWG 98,600 7/16" 95 50' 5
- A24-100 24 14 AWG 98,600 7/16" 95 100’ 13
‘% A24-250 24 14 AWG 98,600 7/16" 95 250" 28
E' A24-500 24 14 AWG 98,600 7/16" 95 500' 56
5'? » A28-25COIL 28 14 AWG 115,000 1/2" 112 25'
g § A28-50COIL 28 14 AWG 115,000 1/2" 112 50' 6
g. % A28-100 28 14 AWG 115,000 1/2" 112 100’ 13
g A28-250 28 14 AWG 115,000 1/2" 112 250’ 33
§ A28-500 28 14 AWG 115,000 1/2" 112 500' 66
% ¢ All dimensions and weights are approximate.

TECHNICAL 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.
e Conductors are marked in 3' intervals to aid in installation.

. __________________________________________________________________________________________________________________________________________________________________|
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ZANT R,

Class II Aluminum Conductors
Intended for use on structures
greater than 75' in height.

A37R (rope lay)

c@us Listed 96

Part No. ‘ No. of Stl:and X-Sec!:ional ‘ Diameter Wt. ‘ Reel_/CoiI ‘ Reel/Coil
Strands Size Area in CM Ibs./M ft. Size Wt. (Ibs.)
A37R-25COIL 37 13 AWG 205,400 19/32" 190 25' 5
A37R-50COIL 37 13 AWG 205,400 19/32" 190 50' 10
A37R-100 37 13 AWG 205,400 19/32" 190 100' 23
A37R-250 37 13 AWG 205,400 19/32" 190 250' 56
A37R-500 37 13 AWG 205,400 19/32" 190 500' 112

¢ All dimensions and weights are approximate.

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.
e Conductors are marked in 3' intervals to aid in installation.

Bonding Conductors

6 s — _— e ———————— A10

— —————— e .4

c@us Listed 96

PartNo. | Material | No:of | Strand | dcSectional | piameter |, WE
6 Copper 1 6 AWG 26,250 1/6" 80
14 Copper 14 16 AWG 28,000 1/4" 92
A10 Aluminum 10 14 AWG 41,100 5/16" 39
A4 Aluminum 1 4 AWG 41,740 13/64" 39

¢ All dimensions and weights are approximate.
e All are Cut to Length.

TECHNICAL NOTES:
e Class I & IT Minimum Requirements:
- Copper bonding conductors: 17 AWG, 26,240 circular mils.
- Aluminum bonding conductors: 14 AWG, 41,100 circular mils.
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Nail Clips

N = = 2

PRAFGE

- Fits Lightning Fits Grounding Approx Box
EDE L ‘ Material ‘ Conductors ‘ Conductors Wt. (Ibs.)
250 Copper 28 2/0 100 1
A250 Aluminum A28 N/A 100 0.5

e Hole diameter is 5/32 (.156 in.)
e For use with nails such as 274 & 277S.

c@us Listed 96

Pre-formed Cable Clips

PartNo. | Material | Fislightning | Fits Grounding |
ACC1 Aluminum A10 N/A 100 0.5
ACC2 Aluminum A28 & A24 N/A 100 0.5
ACC3 Aluminum A37 N/A 100 0.5
ACC4 Aluminum A37R N/A 100 0.5
CCcC1 Copper #14 2 Str., 4 Str., 2 Sol. 100 2.0
CCC1T ETPC* #14 2 Str., 4 Str., 2 Sol. 100 2.0
Cccc2 Copper 29 & 32 1/0 Str. & 2/0 Str. 100 2.3
ccezTt ETPC* 29 & 32 1/0 Str. & 2/0 Str. 100 2.3
CCC3 Copper 28 & 24 4/0 100 2.5
CCC3T ETPC* 28 & 24 4/0 100 2.5
CCC4 Copper 40-28 250 MCM 100 2.8
CCC4T ETPC* 40-28 250 MCM 100 2.8

e Copper cable loop fasteners manufactured from soft drawn copper coil.
e Aluminum cable fasteners manufactured from aluminum.
e 9/32" (.280 in.) hole to accept 1/4" hardware.

* ETPC - Electro Tin Plated Copper

4 N
TECHNICAL NOTES:

e Conductors shall be fastened to the structure upon which they are placed at intervals not
exceeding 3 ft (1 m).*

e Clips for securing copper conductors shall be cast or made from sheet copper with a
minimum thickness of 0.032 in (0.81 mm) and a minimum width of 3/8 in (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 in (1.3 mm) thick and a minimum
thickness of 1/2 in (12.7 mm) wide.**

*NFPA 780 Conductor Fasteners

**UL96 Cable Mounting Clips and Fasteners

J
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Standing Seam Clamps Q

; Max Seam Approx Each
Part No. ‘ Material ‘ Size ‘ Wt. (Ibs.)
CUsC Copper 1/4" 0.2
ALSC Aluminum 1/4" 0.1

e Cable clips not included. N

Used with #151xxI
series base
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Max Seam | Approx Each

Description ‘

Size Wt. (Ibs.)
SSSC Stainless Steel - 2 Bolt 3/4" 0.2
SSSC1 Stainless Steel - 1 Bolt 1" 0.1
SSSC2 Stainless Steel - 2 Bolt 1" 0.3

e Maximum clamp depth is 5/8".

e SSSC produced with tabs over the hardware to prevent damage
to the roof seam.

e Cable clips not included.

Approx. Each
Wt. (Ibs.)

Part No. ‘ Material ‘ (o ETX ‘

ACCH2 Aluminum 1
CCH2 Copper 1 0.6
ACCH4 Aluminum 2 0.3
CCH3 Copper 2 0.6
e Mounts under coping.
e Stainless Steel options available. ﬁ
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Adhesive Cable Holders

Approx Each

Part No. ‘ Material ‘ Wt. (Ibs.)
261 Stamped Copper 0.1
A261 Aluminum 0.1
261T ETPC* 0.1

e Stamped copper adhesive cable holder.
e Used with all cables through 3/0 or up to 1/2" diameter.

e Fast installing cable holder designed to permit movement
of thermally expanding or contracting cables. \ /
c@us Listed 96 -

*ETPC - Electro Tin Plated Copper
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g A —— c@us Listed 96
g . pprox Eac
§ Part No. ‘ Material ‘ Wt. (Ibs.)
@ 262 Stamped Copper 0.1
A262 Aluminum 0.1
262T ETPC* 0.1

e Stamped copper cable holder secured by a surface compatible adhesive.
e Designed for use with all cables through 4/0 or up to 9/16" diameter.
*ETPC - Electro Tin Plated Copper

4 N
TECHNICAL NOTES:

e Conductors shall be fastened to the structure upon which they are placed at intervals not
exceeding 3 ft (1 m).*

e Clips for securing copper conductors shall be cast or made from sheet copper with a
minimum thickness of 0.032 in (0.81 mm) and a minimum width of 3/8 in (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 in (1.3 mm) thick and a minimum
thickness of 1/2 in (12.7 mm) wide.**

*NFPA 780 Conductor Fasteners

**UL96 Cable Mounting Clips and Fasteners

o J
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Adhesives

M-1 Structural Sealant

Part No. ‘ Color ‘ SRR

Wt. (Ibs.)
M1-100Z-B Black 1
M1-100Z-G Gray 1
M1-100Z-L Limestone 1
M1-100Z-W White 1

10.1 fluid oz. cartridge

Develops 300 PSI shear strength on metal, masonry and wood.
TPOPRIMERLVOC required for TPO roofs.

Contains no volatile organic solvents. (No VOC's)

Service temperature: -40°F to 200°F
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DuraSil High Performance Sealant 5.5

=]

Approx Each o L

Part No. Wt. (Ibs.) ] E

DURASIL Translucent 1 ”/;%0(/ g

: o) £

e 10.1 fluid oz. cartridge \’%{Q@ 5

e Bonds to Kynar 500® and Tedlar® PVF coated surfaces X f’%%//“' -
e Contains no volatile organic solvents. (No VOC's) ) | %e% ’

e Service temperature: -80 °F to 400°F 4

Low VOC TPO Primer ==

Approx Each

Part No.

Wt. (Ibs.)
Low voc Tpo PRIMER
TPOPRIMERLVOC 1 o U s SRS

e Pint (16 0z) can

e Low VOC TPO primer.

e Used to prime TPO roofing membrane, plastics, and any
other difficult bonding surface prior to using M-1 adhesive
to secure air terminal bases and cable holders.

/APPLICATION NOTES: )

e M1 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 DuraSil High-Performance Sealant is highly effective at bonding and sealing surfaces such as Kynar 500®
and Tedlar® PVF and effective when employed in extreme service temperatures (-80°F to 400°F).

e Application coverage (M1/DuraSil) is approximately 40 cable holders or 40 bases per 10.1 fluid oz.
cartridge.

e Surface must be free of all dirt, oil, loose paint, frost or other contaminations. DO NOT USE petroleum
solvents such as mineral spirits or xylene. J
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Cable Guards

@
PVC

C =%

Approx Each 3%

Part No. Wt. (Ibs.) i
1PVCCG 3.4 L
e 1" x 8' SCH80 PVC cable guard for protecting all secondary ‘ ;‘3: e

and main sized lightning conductors. :

e Three galvanized fastening clips included for mounting with

1/4" screws or masonry anchors. &

i .

@ Plastic

(2]

5 Approx Each

:, Part No. ‘ Color ‘ Wt. (Ibs.)
321B Black 1.3
321G Gray 1.3
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e 1/2" x 8' extruded thermoplastic cable guard with flanges provides
concealment and protection for main sized lightning conductors.

Walkway Trip Guard

Approx Each

Part No. ‘ Color ‘ Material Wt. (Ibs.) ) ) )
WWCG4G Gray Plastic Extrusion 0.4 ) ) )
WWCG4B Black Plastic Extrusion 0.4

e 4' extruded thermoplastic cable guard with flanges provides
concealment and main sized lightning conductors.

e Additional holes provided to allow attachment on rooftop walkways
to prevent trip hazards.

TECHNICAL NOTE:

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 6 ft (1.8 m) above grade level.*

*NFPA 780 Protecting Down Conductors
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Air Terminals & Accessories

Index
Description Page .
Class I Copper Air Terminals .oooiueeiii i i i raaaeeas 162 g
Class II Copper Air TEIMINGIS .vuvvuirieeieeeite et e et ee et eneeneenes 163 EE
Class I Aluminum Air TEFMINGIS ......vvveeeiiieeeeiiieeessiieeeesieeeesseeeeenns 164 g3
Class IT Aluminum Air Terminals............oooii, 164 E»
Safety Tip Air Terminals ..oooviiiii i i e 165 é
Air Terminals with Safety Cable ... 166 -
Specialty Air TerminNals ..o i i 167
Air Terminal AsSembIiES ..uviiiiiii e 168
Air Terminal Adaplers ..o e 169
Air Terminal BraCeS. . ..uiieii ittt ae e e raneaaneas 172
Air Terminal EXTeNSIONS cuvi ittt e ree e aaneas 173
EXtension RO COUPIEIS. ...ttt e e e e nne e aans 173
Decorative Finials ..o 174

NOTE:
{ Air Terminals are also known as Strike Termination Devices or Lightning RodsJ
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Class I Copper Air Terminals

3/8" Diameter

Part No. ‘ . Part No. ‘ I_’art No. ‘ Length ‘ Approx Each
Copper Nickel Plated Tin Plated Wt. (Ibs.)
3810CUAT 3810CUATN 3810CUATT 10" 0.4
3812CUAT 3812CUATN 3812CUATT 12" 0.4
3816CUAT 3816CUATN 3816CUATT 16" 0.6
3818CUAT 3818CUATN 3818CUATT 18" 0.7
3824CUAT 3824CUATN 3824CUATT 24" 0.9
3836CUAT 3836CUATN 3836CUATT 36" 1.3
3848CUAT 3848CUATN 3848CUATT 48" 1.7

Manufactured from highly conductive electrolytic tough pitch copper alloy 110.
Conductivity greater than 99% when annealed.

Manufactured with standard UNC threads.

Additional lengths available. Contact factory for more information.

| c@us Listed 96
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TECHNICAL NOTES:

e Class I air terminals are used on structures up to and including 75' in height.

e For longer air terminals, select an air terminal and combine with extension rods and
couplers on page 173.

e Class I Minimum Requirements:
- Minimum diameter is 3/8" solid.
- The tip of an air terminal shall be not less than 10 in (254 mm) above the object or area
it is to protect.*

*NFPA 780 Air Terminal Height

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.**

**NFPA 780 Air Terminal Support

. __________________________________________________________________________________________________________________________________________________________________|
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Class II Copper Air Terminals

1/2" & 5/8" Diameter

Part No. Part No. Part No. . Approx Each
Copper ‘ Nickel Plated ‘ Tin Plated ‘ Diameter ‘ Length ‘ Wt. (Ibs.)
1210CUAT 1210CUATN 1210CUATT 1/2" 10" 0.6
1212CUAT 1212CUATN 1212CUATT 1/2" 12" 0.8
1216CUAT 1216CUATN 1216CUATT 1/2" 16" 1.1
1218CUAT 1218CUATN 1218CUATT 1/2" 18" 1.2
1224CUAT 1224CUATN 1224CUATT 1/2" 24" 1.6
1236CUAT 1236CUATN 1236CUATT 1/2" 36" 2.4
1248CUAT 1248CUATN 1248CUATT 1/2" 48" 3
5810CUAT 5810CUATN 5810CUATT 5/8" 10" 1 '2
(7]
5812CUAT 5812CUATN 5812CUATT 5/8" 12" 1.2 §_
5816CUAT 5816CUATN 5816CUATT 5/8" 16" 1.6 §
5818CUAT 5818CUATN 5818CUATT 5/8" 18" 1.8 | E 5
5824CUAT 5824CUATN 5824CUATT 5/8" 24" 2.3 . B ‘8‘
¢ us Listed 96 R
5836CUAT 5836CUATN 5836CUATT 5/8" 36" 3.6 | a
5848CUAT 5848CUATN 5848CUATT 5/8" 48" 4.8 .g
e Manufactured from highly conductive electrolytic tough pitch copper alloy 110. %
e Conductivity greater than 99% when annealed. =
e Manufactured with standard UNC threads.
¢ Additional lengths available. Contact factory for more information.

-
TECHNICAL NOTES:

e Class II air terminals are used on structures greater than 75' in height.

e For longer air terminals, select an air terminal and combine with extension rods and
couplers on page 173.

e Class II Minimum Requirements:
- Minimum diameter is 1/2" solid.
- The tip of an air terminal shall be not less than 10 in (254 mm) above the object or
area is it to protect.*

*NFPA 780 Air Terminal Height

o 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.**

**NFPA 780 Air Terminal Support

L J
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Class I Aluminum Air Terminals

1/2" Diameter T,
1210ALAT 10" 0.2 ‘
1212ALAT 12" 0.2
1216ALAT 16" 0.3
1218ALAT 18" 0.4
1224ALAT 24" 0.5
1236ALAT 36" 0.7
1248ALAT 48" 1

e Manufactured frpm highly conductive aluminum. ‘ c@us Listed 96
e Manufactured with standard UNC threads. ]
e Additional lengths available. Contact factory for more information. l

[
Q
S
ES
a
v
e . - .
Class II Aluminum Air Terminals
=
o N
[=] H 4
E 5/8" Diameter }\
E Part No. ‘ Length ‘ Approx. Each Wt. (Ibs.) |
@ 5810ALAT 10" 0.4 ‘

5812ALAT 12" 0.4

5816ALAT 16" 0.5

5818ALAT 18" 0.7

5824ALAT 24" 0.9

5836ALAT 36" 1.1

5848ALAT 48" 1.8 '

‘ c@us Listed 96

Manufactured from highly conductive aluminum. 1
Manufactured with standard UNC threads. ‘ ‘
Additional lengths available. Contact factory for more information. i

(TECHNICAL NOTES: h
e Class I air terminals are used on structures up to and including 75' in height.
e Class II air terminals are used on structures greater than 75' in height.
e For longer air terminals, select an air terminal and combine with extension rods and couplers on page
173.
e Class I Minimum Requirements:
- Minimum diameter is 1/2" solid.
- The tip of an air terminal shall be not less than 10 in (254 mm) above the object or area it is to protect.*
e Class II Minimum Requirements:
- Minimum diameter is 5/8" solid.
- The tip of an air terminal shall be not less than 10 in (254 mm) above the object or area is it to protect.*
*NFPA 780 Air Terminal Height
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.**
9 **NFPA 780 Air Terminal Support Y.

. __________________________________________________________________________________________________________________________________________________________________|
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Safety Tip Air Terminals

Air terminal designed with safety as well as efficacy in mind. The air
terminal's tip consists of a sphere approximately 3/4" in diameter. The
rounded tip helps minimize personnel injuries caused by accidental falls.

Approx. Each

Part No. ‘ Diameter ‘ Length ‘ Class Material

Wt. (Ibs.)
3812CSTAT 3/8" 12" I Copper 0.5
3816CSTAT 3/8" 16" I Copper 0.6
3818CSTAT 3/8" 18" I Copper 0.7
3824CSTAT 3/8" 24" I Copper 1
1212ASTAT 1/2" 12" I Aluminum 0.3 # P
1212CSTAT 1/2" 12" II Copper 0.9 | g
1216ASTAT 1/2" 16" I Aluminum 0.3 é‘
1216CSTAT 1/2" 16" I Copper 1.1 » ~ §
1218ASTAT 1/2" 18" I Aluminum 0.4 3 % 'a%
1218CSTAT 1/2" 18" II Copper 1.3 ]
1224ASTAT 1/2" 24" I Aluminum 0.5 ! E
1224CSTAT 1/2" 24" II Copper 1.6 £
5812ASTAT 5/8" 12" I Aluminum 0.4 g
5812CSTAT 5/8" 12" 1 Copper 1.4
5816ASTAT 5/8" 16" I Aluminum 0.5 i
5816CSTAT 5/8" 16" II Copper 1.8
5818ASTAT 5/8" 18" I Aluminum 0.6
5818CSTAT 5/8" 18" II Copper 2
5824ASTAT 5/8" 24" I Aluminum 0.7 it
5824CSTAT 5/8" 24" 11 Copper 2.5 i c@us Listed 96

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). 1

e 5/8" diameter STATs have standard UNC threads.
e For added safety, use with flexible spring adapters. See page 170.
Additional lengths available. Contact factory for more information. =
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Air Terminals with Safety Cable

Wt. (Ibs.)

‘ Diameter | Length ‘ Class Material ‘ P SR

v 1212CUAT-WSC36 1/2" 12" II Copper 0.9
g' 1212ALAT-WSC36 1/2" 12" I Aluminum 0.3
b 1224CUAT-WSC36 1/2" 24" II Copper 1.8

5812ALAT-WSC36 5/8" 12" II Aluminum 0.5
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c@us Listed 96

Safety Tip ‘

Approx. Each

‘ Diameter Length ‘ Class Material ‘

Wt. (Ibs.) _
1212ASTAT-WSC36 1/2" 12" I Aluminum 0.3
1224CSTAT-WSC36 1/2" 24" I Copper 1.7 ‘
1224ASTAT-WSC36 1/2" 24" I Aluminum 0.8 } ‘
3824CSTAT-WSC36 3/8" 24" I Copper 1.1 |

c@us Listed 96

-
NOTES:

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 Flexible spring adapters sold separately. See page 170.

e Additional lengths available. Contact factory for more information.
L J
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Specialty Air Terminals

Bent Copper-Bonded Air Terminals
Part No. ‘ Diameter ‘ Length ‘ Approx. Each Wt. (lbs.)

5810BCCATTSE

For protecting security cameras mounted on poles.
Manufactured from 5/8" copper-bonded ground rods.
Thread size is 5/8" in diameter and 6" in length. ST RADILS
Comes with (2) JN1011S jam nuts, (2) LW10S lock washers and (2)
W10S flat washers.

¢ Additional sizes available. Contact factory for more information.

Section 2
Lightning Protection Components

Air Terminal Clamps

Part No. "A" ‘ Approx. Each Wt. (lbs.)
LRCSS3/16X8 8" 2.5
LRCSS3/16X12 12" 3.5

e Manufactured from 3/16" x 2" 304 stainless steel.

e Includes 3/8-16 stainless steel hardware.

e Can be mounted using stainless banding systems such as BAND-IT
by others or by welding.

e Recommend using 2 per air terminal.

¢ Additional sizes available. Contact factory for more information.

CC TV Copper-Bonded Air Terminals

Part No. ‘ Diameter ‘ Length ‘ Approx. Each Wt. (Ibs.)
CCTVCCAT5/8 5/8" 5'-4" 7

e For protecting security cameras mounted on poles.
e Manufactured from 5/8" copper-bonded ground rods.
e Additional sizes available. Contact factory for more information.

1%"
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Air Terminal Assemblies

Copper Air Terminals with Fiberglass Mast Assembly

Fiberglass Exposed

Conductor Exposed Approx.
Part No. Pipe Length Air Terminal Conductor | Each Wt.

(ft.) Length (in.) (+/-1") Type Length (ft.) | (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

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.
e Copper lightning conductor is exothermically welded to the air terminal and extends past the
end of the pole in various lengths.

Mast is manufactured from heavy duty, rigid 1/4" thick fiberglass.

Requires separate mounting assemblies such as SSATMSC2. Minimum of 2 per assembly.
CUFATM20-5-15 ships partially assembled.

Additional sizes available. Contact factory for more information.
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Pipe Air Terminal Mast Assembly Wall Air Terminal Mast Assembly

Part No. ‘ Qty. ‘ Approx. Each Wt. (lbs.) Part No. ‘ (0] 4VA ‘ Approx. Each Wt. (lbs.)
SSATMSC2 EA 1.5 SSATMFSC2 EA 1.5

e Mounts CUFATM assembly to vertical pole or tower
platform.

e Mounts 2" mast to 2" OD tube.

e Manufactured from stainless steel.

e Includes 3/8" stainless steel hardware.

Mounts CUFATM assembly to flat surfaces.

Includes channel and spring-positioned mounting hardware.
Manufactured from stainless steel.

Two brackets included.

Includes 3/8" stainless steel hardware.

e,

WY o
?«%
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Air Terminal Adapters

Standard g

. Thread Diameter Approx. Each g

Material ‘ A ‘ o ‘ th_ (Ibs.) N é

120 Copper 3/8" 5/8" 0.1 é -.g

120T Tin Plated Copper 3/8" 5/8" 0.1 é ‘g

121 Copper 1/2" 5/8" 0.1 =

1217 Tin Plated Copper 1/2" 5/8" 0.1 E

A121 Aluminum 1/2" 5/8" 0.1 g
122 Copper 5/8" 5/8" 0.1
1227 Tin Plated Copper 5/8" 5/8" 0.1
122-5/8F1/2F Copper 5/8" 1/2" 0.1
A122 Aluminum 5/8" 5/8" 0.1
A122-5/8F1/2F Aluminum 5/8" 1/2" 0.1
123 Copper 3/8" 3/8" 0.1
123T Tin Plated Copper 3/8" 3/8" 0.6
124 Copper 3/8" 1/2" 0.1
1241 Tin Plated Copper 3/8" 1/2" 0.1
125 Copper 1/2" 1/2" 0.1
125T Tin Plated 1/2" 1/2" 0.1
A125 Aluminum 1/2" 1/2" 0.1

e Used to engage standard air terminal threads with different thread sizes
found in various air terminal base assemblies. All threads are UNC.

e Nickel plated available.

e Additional sizes available. Contact factory for more information.
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Air Terminal Adapters

Flexible Female Threads
‘ Thread Diameter ‘ Approx. Each

Part No. Material

A B Wt. (Ibs.)
126 Copper 1/2" 5/8" 0.6
A126 Aluminum 1/2" 5/8" 0.4
127 Copper 1/2" 1/2" 0.7
A127 Aluminum 1/2" 1/2" 0.3
128 Copper 5/8" 5/8" 0.7
A128 Aluminum 5/8" 5/8" 0.4

Female
Thread &
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Flexible Male Threads

‘ Thread Diameter ‘ Approx. Each

Part No. Material Wt. (Ibs.)
127M Copper 1/2" 1/2" 0.7
A127M Aluminum 1/2" 1/2" 0.5
128M Copper 5/8" 5/8" 0.7
A128M Aluminum 5/8" 5/8" 0.4
129M Copper 5/8" 1/2" 0.7
A129M Aluminum 5/8" 1/2" 0.4
4 N
NOTES:
¢ Not intended for use on air terminals over 18".
e Flexible air terminal adapters are used with air terminals located
underneath window washing or other mobile equipment.
e Includes stainless steel spring and safety chain.
e Can be used in conjunction with safety tipped air terminals. See page 165.
e Additional sizes available. Contact factory for more information.
L J
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Air Terminal Adapters

Swivel
Thread Diameter
Part No. Material ’fm Ar\,lzl):.‘)z(llbi.a)Ch
133 Copper 3/8" 3/8" 0.4
133T Tin Plated Copper 3/8" 3/8" 0.4 A
134 Copper 3/8" 1/2" 0.4 :
134T Tin Plated Copper 3/8" 1/2" 0.4
135 Copper 3/8" 5/8" 0.4
135T Tin Plated Copper 3/8" 5/8" 0.4
136 Copper 1/2" 1/2" 0.4
136T Tin Plated Copper 1/2" 1/2" 0.4
A136 Aluminum 1/2" 1/2" 0.2 b ) .2
137 Copper 1/2" 5/8" 0.4 - g
137T Tin Plated Copper 1/2" 5/8" 0.4 fHasuW c@us Listed 96 E
A137 Aluminum 1/2" 5/8" 0.1 B o
138 Copper 5/8" 5/8" 0.3 9 2, £%
138T | Tin Plated Copper | 5/8" 5/8" 0.4 4__{ - }_.7 il
A138 Aluminum 5/8" 5/8" 0.1 g
139 Copper 5/8" 1/2" 0.3 %
A139 Aluminum 5/8" 1/2" 0.1 -

e Used to plumb air terminals to vertical where the bases are mounted on sloping surfaces.
e Not intended to use on air terminals over 24" aluminum & 12" copper without additional support.
e Stainless steel screws allow the adapter to be locked in any position.

Swivel - CUSM & ALSM Series \Q/g
Internal Threaded —
Material Threaded Top Male Stud Approx. Each =5 |
n B Wt. (Ibs.)
CUS12M Copper 1/2" 1/2" 0.5
CUS12MT | Tin Plated Copper 1/2" 1/2" 0.6
CUSs38M Copper 3/8" 3/8" 0.5
/
CUS38MT | Tin Plated Copper 3/8" 3/8" 0.5 /‘é
CUS58M Copper 5/8" 5/8" 0.5 =
CUS58MT | Tin Plated Copper 5/8" 5/8" 0.5
ALS12M Aluminum 1/2" 1/2" 0.2 @
= -

ALS58M Aluminum 5/8" 5/8" 0.2 = O\CJus Listed 96

e Used to plumb air terminals to vertical where the bases are mounted on sloping surfaces. ]
e Not intended to use on air terminals over 24" aluminum & 12" copper without additional support. =
e Stainless steel screws allow the adapter to be locked in any position. 4"{ B }“*
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Air Terminal Braces

Length

c@us Listed 96

[=

(=]

=
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(7=]

3

w
% o Part No Adhesive Feet Max. Air Terminal Approx. Each
g-.g- ) Copper/Aluminum Supported Wt. (Ibs.)
=

PN 140-18 | e Screw Hole 18" 24" 0.1

(=]

E 140-18AD Copper Adhesive Feet 18" 24" 1.2

o

E A140-18AD Aluminum Adhesive Feet 18" 24" 1.1

@ 140-24 | e Screw Hole 24" 36" 1.2
140-24AD Copper Adhesive Feet 24" 36" 1.3
A140-24AD Aluminum Adhesive Feet 24" 36" 1.7

140-36 |  ----- Screw Hole 36" 60" 1.7
140-36AD Copper Adhesive Feet 36" 60" 1.7
A140-36AD Aluminum Adhesive Feet 36" 60" 1.7
140-48 |  ----- Screw Hole 48" 72" 2.3

140-48AD Copper Adhesive Feet 48" 72" 2.3
A140-48AD Aluminum Adhesive Feet 48" 72" 2.2

Tripod braces are used for the support of air terminals that exceed 24" in length.

Constructed of 1/4" steel rod with welded joints and a zinc/ultraseal plating.

Screw Hole braces available with 3/16" holes for anchoring with screws or nails. Install Adhesive Feet when
mounting to roofing membranes or similar surfaces where penetrations cannot be made.

Additional sizes available. Contact factory for more information.

4 N
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.*
*NFPA 780 Air Terminal Support
L J
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Air Terminal Extensions

Approx_ Each § G@us Listed 96

Part No. ‘ Material ‘ Length ‘ Diameter ‘

Wt. (Ibs.) N
144-12 Copper 12" 3/8" 0.4
144-24 Copper 24" 3/8" 0.9
144-36 Copper 36" 3/8" 1.3 ‘
144-48 Copper 48" 3/8" 1.7
145-12 Copper 12" 1/2" 0.8 l
A145-12 |  Aluminum 12" 1/2" 0.3
145-24 Copper 24" 1/2" 1.5
A145-24 Aluminum 24" 1/2" 0.5
145-36 Copper 36" 1/2" 2.5
A145-36 Aluminum 36" 1/2" 1
145-48 Copper 48" 1/2" 3
A145-48 Aluminum 48" 1/2" 0.9
146-12 Copper 12" 5/8" 1.2
A146-12 Aluminum 12" 5/8" 0.5
146-24 Copper 24" 5/8" 2.4
A146-24 Aluminum 24" 5/8" 0.7
146-36 Copper 36" 5/8" 3.6 ;
A146-36 Aluminum 36" 5/8" 1.1 i
146-48 Copper 48" 5/8" 4.8
A146-48 Aluminum 48" 5/8" 1.4

e Solid copper or aluminum extension rods are used to extend standard air terminals to lengths required.
e Extension rods are available in lengths up to 12 feet and have standard UNC threads at each end.
e Additional sizes available. Contact factory for more information.

Extension Rod Couplers a

PartNo. | Materil | lpiernal | Apbrox. Each o
147 Copper 3/8" 0.3 %
148 Copper 1/2" 0.2 E

A148 Aluminum 1/2" 0.1 ;
149 Copper 5/8" 0.2 =
A149 Aluminum 5/8" 0.1

e 13/16" x 2" coupler connects air terminals to extension rods, g
or used to connect sections of rods together. st

e All threads are UNC.
c@us Listed 96

(@
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PRAEGER

Decorative Finials

Decorative finial enhances building aesthetics while being part of a functional lightning protection system.

Part No. ‘ Material ‘ Approx. Each Wt. (Ibs.)
BF1611/2 Copper 3
ALF1611/2 Aluminum 1

e 16" decorative finial with 1/2" diameter internal thread.

5
\»\‘Q’;g%‘i“\g\‘:"“%:‘\ XK
R SRR

c@us Listed 96

Without Base

. . Internal Approx. Each
Part No. Description ‘ Material ‘ Thread ‘ Wt. (Ibs.)
BF2711/2 Finial Copper 1/2" 21
BF27BASE Base Copper 1/2" 19

e 27" decorative finial with 1/2" diameter internal thread.
e Base sold separately.

. __________________________________________________________________________________________________________________________________________________________________|
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Air Terminal Bases
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Universal Bases

Horizontal & Vertical Bases

Material | Internally Threaded | Approx, Each
CuBU38I1 Copper 3/8" 0.8
TCUBU38I ETPB* 3/8" 0.9
CuBU121 Copper 1/2" 0.8
TCUBU12I ETPB* 1/2" 0.9
AUBU12I Aluminum 1/2" 0.3
CUBU58I Copper 5/8" 0.8
TCUBUS58I ETPB* 5/8" 0.9
AUBUS58I Aluminum 5/8" 0.3

e 2-5/8" x 3" base features a universal mounting design allowing it to be
installed either horizontally or vertically.

o Utilizes a variety of mounting applications such as self tapping screws,
nails or adhesives.

e Accepts all Class I & Class II conductors.

*ETPB - Electro Tin Plated Bronze
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) Base Air Terminal Offset Approx. Each
Part No. Material _Thread Threaded Clearance Wt. (Ibs.)
Diameter A Diameter B C

BPBE2 Copper 1/2" 1/2" 2" 0.5
BPBE2-3/8 Copper 1/2" 3/8" 2" 0.5
BPBE2-3/8X3/8 Copper 3/8" 3/8" 2" 0.5
BPBE2-5/8X5/8 Copper 5/8" 5/8" 2" 0.5
BPBE3 Copper 1/2" 1/2" 3" 0.6
BPBE3-3/8 Copper 1/2" 3/8" 3" 0.6
BPBE3-3/8X3/8 Copper 3/8" 3/8" 3" 0.6
BPBE3-5/8X5/8 Copper 5/8" 5/8" 3" 0.6
APBE2 Aluminum 1/2" 1/2" 2" 0.2
APBE2-5/8 Aluminum 1/2" 5/8" 2" 0.1
APBE2-5/8X5/8 Aluminum 5/8" 5/8" 2" 0.2
APBE3 Aluminum 1/2" 1/2" 3" 0.2
APBE3-5/8X5/8 Aluminum 5/8" 5/8" 3" 0.2

Used when mounting air terminal bases under copings up to a 2" or 3" overhang.
Provides a 2" or 3" extension (measured from inside of air terminal to parapet wall).
Manufactured from highly conductive copper or aluminum alloys.

Stainless steel jam nut provides for proper positioning of air terminal.

Available electro-tin plated. When ordering, add prefix "T" to part number.
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Swivel Bases

Swivel Adapter Bases
Internally Thread ‘ Approx. Each

Part No. Material

Hub Diameter Wt. (Ibs.)
CUBS38 Copper 3/8" 1
TCUBS38 ETPB* 3/8" 1
CUBS12 Copper 1/2" 1
TCUBS12 ETPB* 1/2" 1
AUBS12 Aluminum 1/2" 0.4
CUBS58 Copper 5/8" 1
TCUBS58 ETPB* 5/8" 0.9
AUBS58 Aluminum 5/8" 0.3

e 2-5/8" x 3" base features a swivel adapter intended for installation
on slopped surfaces.

e Utilizes a variety of mounting applications such as self tapping
screws, nails or adhesives.

e Accepts all Class I & Class II conductors.

*ETPB - Electro Tin Plated Bronze

Section 2
Lightning Protection Components

Vertical Bases

Internally
Material Threaded Hub ST I
- Wt. (Ibs.)
Diameter
157 Copper 3/8" 0.3
157T Tinned Brass 3/8" 0.3
158 Copper 1/2" 0.2
158T Tinned Brass 1/2" 0.3
A158R Aluminum 1/2" 0.2
158-5/8 Copper 5/8" 0.3
158-5/8T Tinned Brass 5/8" 0.3 =
A158R-5/8 Aluminum 5/8" 0.1 P
e 2-1/2" long, vertical base connector features 1/4" mounting hole and i?
two stainless steel cap screws to assure a good electrical connection. ! /T
e For all standard cables up to 1/2" in diameter. <

e A158R and A158R-5/8 fits aluminum cables up to 19/32" diameter.
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Horizontal Bases

Narrow Internally Threaded Hub Bases

PartNo. | Material | I"STaly Threaded | Appox. Each
151381 Copper 3/8" 0.7
15138IT ETPB* 3/8" 0.7
151121 Copper 1/2" 0.7
15112IT ETPB* 1/2" 0.7
A151121 Aluminum 1/2" 0.2
151581 Copper 5/8" 0.7
15158IT ETPB* 5/8" 0.7
A15158I1 Aluminum 5/8" 0.2

e 1-3/4" x 4" base is ideal for use where mounting area is limited.
e Accepts all Class I & Class II conductors.

e Two mounting holes are provided for secure mounting using machine or self tapping screws.
*ETPB - Electro Tin Plated Bronze
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Part No. ‘ Material ‘ Internally Threaded ‘ Approx. Each

Hub Diameter Wt. (Ibs.)

CUSBU38 Copper 3/8" 0.9
CUSBU12 Copper 1/2" 0.8
AUSBU12 Aluminum 1/2" 0.2
CUSBU58 Copper 5/8" 0.8
AUSBUS58 Aluminum 5/8" 0.2

e 3.5" x 4" base features an adjustable design allowing it to cover horizontally, vertically or sloped requirements.
e 0.56" corner slots allow the base to be strap mounted to horizontal or vertical pipes.

e Accepts all Class I & Class II conductors.

e Can be mounted with self tapping screws, nails, or adhesive.

" TECHNICAL NOTES: h

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 in (1.6 mm) measured at the
base of the threads.*

e 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 in (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.*

*UL 96 Standard for Lightning Protection Components Sections 7.2, 7.4 & 7.5

J
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Ridge Saddle Bases

Threaded Hub A Each
i Diameter pprox. Eac
Material Wt. (Ibs.)

‘ Int. ‘ Ext. ‘

160 Copper 3/8" 5/8" 1
160T ETPB* 3/8" 5/8" 1
A160 Aluminum 1/2" N/A 0.5

A160-5/8 Aluminum 5/8" N/A 0.5

e 2" x 12" base fits easily to most any surface.
e Accepts all Class I & Class II conductors.
*Electro Tin Plated

Section 2
Lightning Protection Components

1/2 Ridge Saddle Bases :

Threaded Hub
Part No. | Material Diameter

Approx. Each
Wt. (Ibs.)
Int. Ext.
CURS6.75 Copper 3/8" 5/8" 0.9
ALRS6.75 | Aluminum 1/2" N/A 0.3

e 2" x 6-3/4" base fits easily to most any surface.
e Accepts all Class I & Class II conductors.

Concealed Coping Bases

. Internally Threaded | Approx. Each gl
S L ‘ Material ‘ Hub Diameter ‘ Wt. (Ibs.) P’
CCCB38 Copper 3/8" 1.2 !
ACCB12 Aluminum 1/2" 0.5
CCCB12Ss* Copper 1/2" 1.2
ACCB58 Aluminum 5/8" 0.5 =
e Mounts under coping. P -
e Accepts all Class I & Class II conductors. [...
* Stainless Steel bracket > 4
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Pipe Railing Bases

Material

c@us Listed 96

Outside
Diameter Range

Nominal Pipe
Size Range

PRAEGER

Air Approx.
Terminal Each Wt.
Diameter (Ibs.)

CPRB.5/1AT38 ETPB* St-1t 0.84" - 1.315" 3/8" 0.8
CPRB.5/1AT12 ETPB* Sr-1t 0.84" - 1.315" 1/2" 0.8
CPRB.5/1AT58 ETPB* St 0.84" - 1.315" 5/8" 0.8
APRB.5/1AT12 Aluminum Sr-1t 0.84" - 1.315" 1/2" 0.5
APRB.5/1AT58 Aluminum St- 1t 0.84" - 1.315" 5/8" 0.4

* Electro Tin Plated Bronze

Material

Vertical

Outside
Diameter Range

Nominal Pipe
Size Range

Horizontal

Air
Terminal
Diameter

CPRB1.5/2AT38 ETPB* 1.25" - 2" 1.315" - 2.4" 3/8" 1

CPRB1.5/2AT12 ETPB* 1.25" - 2" 1.315" - 2.4" 1/2" 1

CPRB1.5/2AT58 ETPB* 1.25" - 2" 1.315" - 2.4" 5/8" 0.1
APRB1.5/2AT12 Aluminum 1.25" - 2" 1.315" - 2.4" 1/2" 0.5
APRB1.5/2AT58 Aluminum 1.25" - 2" 1.315" - 2.4" 5/8" 0.4
CPRB2.5/3AT38 ETPB* 2.5"- 3" 2.25" - 3.5" 3/8" 1.4
CPRB2.5/3AT12 ETPB* 2.5"- 3" 2.25" - 3.5" 1/2" 1.4
CPRB2.5/3AT58 ETPB* 2.5"-3" 2.25" - 3.5" 5/8" 1.4
APRB2.5/3AT12 Aluminum 2.5" - 3" 2.25" - 3.5" 1/2" 0.5
APRB2.5/3AT58 Aluminum 2.5" - 3" 2.25" - 3.5" 5/8" 0.6

* Electro Tin Plated Bronze

NOTES:

¢ Pipe Railing Bases are designed to fit Nominal Pipe Sizes provided, actual installation range

detailed in “Outside Diameter Range”.
e Not intended for use on air terminals over 24" aluminum & 12" copper without additional support.
e Swivel adapter design allows for mounting at any angle.
e Accepts all Class I & Class II conductors.
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Part No.

Pipe Railing Bases

I ETE]

Nominal Pipe
Size Range

Outside

Diameter Range

Air
Terminal
Diameter

Approx.
Each Wt.
(Ibs.)

CPRB3.5/4AT38 ETPB* 3.5" - 4" 3.2" - 4.50" 3/8" 1.3
CPRB3.5/4AT12 ETPB* 3.5" - 4" 3.2" - 4.50" 1/2" 1.5
CPRB3.5/4AT58 ETPB* 3.5" - 4" 3.2" - 4.50" 5/8" 1.3
APRB3.5/4AT12 Aluminum 3.5" - 4" 3.2" - 4.50" 1/2" 0.8
APRB3.5/4AT58 Aluminum 3.5" - 4" 3.2" - 4.50" 5/8" 0.8
CPRB5/6AT38 ETPB* 5"-6" 5.63" - 6.63" 3/8" 1.9
CPRB5/6AT12 ETPB* 5" -6" 5.63" - 6.63" 1/2" 1.9
CPRB5/6AT58 ETPB* 5" -6" 5.63" - 6.63" 5/8" 1.9
APRB5/6AT12 Aluminum 5"-6" 5.63" - 6.63" 1/2" 1.2
APRB5/6AT58 Aluminum 5"-6" 5.63" - 6.63" 5/8" 1.2

* Electro Tin Plated Bronze

NOTES:

e Pipe Railing Bases are designed to fit Nominal Pipe Sizes provided, actual installation range
detailed in “"Outside Diameter Range”.
e Not intended for use on air terminals over 24" aluminum & 12" copper without additional support.

e Swivel adapter design allows for mounting at any angle.

e Accepts all Class I & Class II conductors.

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437

(2]
]
c
(7]
[=
[=]
a
£
[=]
~°
c
€ o
(%]
3
ml_
a
o
£
[=
s
=
i=)
]




=
Q
=2
=]
=
3
«Q
)
=
=]
o
[0}
[e]
(=4
o
=3
0
<]
3
T
=]
3
(]
=
-
(7]

7]
(0]
o]
(=4
]
3
N

PRAEGER

Concealed Bases

Concealed Base Assemblies

PartNo. | Material | Rizerar | Risersar | Aperos sox

156-6 Copper 6" 1/2" 1

A156-6 Aluminum 6" 1/2" 0.6

156BM-6 Bi-Metal 6" 1/2" 1.1

156-12 Copper 12" 1/2" 1

A156-12 Aluminum 12" 1/2" 0.1 :
156BM-12 |  Bi-Metal 12" 1/2" 1.7
156-18 Copper 18" 1/2" 1.3
A156-18 | Aluminum 18" 1/2" 1.1

156BM-18 |  Bi-Metal 18" 1/2" 1.7

e Concealed Base Assemblies are designed to be mounted vertically or
horizontally. Vertically on ridge boards or roof trusses or horizontally on
flat roof decks or other flat surfaces.

Concealed Base Assemblies

‘ Material ‘ Riser Bar Ri_ser Bar Approx. Each
Length Diameter Wt. (Ibs.)
158-6 Copper 6" 1/2" 0.6
158BM-6 Bi-Metal 6" 1/2" 0.8
158-12 Copper 12" 1/2" 0.8
158BM-12 Bi-Metal 12" 1/2" 1.5
158-18 Copper 18" 1/2" 1.2
158BM-18 Bi-Metal 18" 1/2" 2.2
A158-6 Aluminum 6" 1/2" 0.3
A158-12 Aluminum 12" 1/2" 0.8
A158-18 Aluminum 18" 1/2" 1.1
e Aluminum concealed base assemblies utilize stainless steel riser bars.

c@us Listed 96

4 N
NOTES:
e Accepts all Class I and Class II conductors.
e Stainless steel jam 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.
¢ Additional lengths available. Contact factory for more information.
L J
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PRAEGER

Concealed Bases

Concealed Ridge Saddle Assemblies

. Riser Bar Riser Bar Approx. Each =

el e ‘ LR ‘ Length ‘ Diameter ‘ Wt. (Ibs.) ;~
162-6 Copper 6" 1/2" 1.3 AL (§
A162-6 Aluminum 6" 1/2" 0.7 oo
x&f@

162-12 Copper 12" 1/2" 1.4 c@us Listed 96 >
A162-12 Aluminum 12" 1/2" 0.8 \
162-18 Copper 18" 1/2" 1.8
A162-18 Aluminum 18" 1/2" 1.4 n

e 2" x 12" concealed base assembly designed for use on pitched roof decks in
the insulation space. z

e Permits concealment of roof conductors where they otherwise may not be ’
concealed because the under side of the deck is exposed. —

e Accepts all Class I & Class II conductors.

e Furnished with a stainless steel washer and jam nut, as well as a neoprene
washer for a watertight installation.
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NOTES:
¢ Air terminal adapters needed for these type of bases. See page 175 for adapters.
e For other available riser bar lengths, contact factory for more information.

Chimney Flue Bases

Maximum Internally Approx.
Part No. Material Material Class Threaded Hub Each
Thickness Diameter Wt. (Ibs.)
CFB1.5 Tinned Copper 1-1/2" I 3/8" 1.1
CFB2.25 Tinned Copper 2-1/4" I 3/8" 1.2
AFB1-1/2 Aluminum 1" I 1/2" 0.4
AFB1-5/8 Aluminum 1" II 5/8" 0.4

e Accepts all Class I & Class II conductors.
e Used when protecting chimneys from direct lightning strikes.
e Additional sizes available. Contact factory for more information.
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PRAEGER

Dome Bases

=
. Externally Threaded | Approx. Each
el | L ‘ Hub Diameter ‘ Wt. (Ibs.)
164 Copper 5/8" 0.8
Al64 Aluminum 5/8" 0.4

e Base features four 4" straps with two 3/16" mounting holes per strap.
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. ¢ Us Listed 96

Z uondas

Standing Seam Bases

Part No. Material ‘ Externally Threaded ‘ Approx. Each
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Hub Diameter Wt. (Ibs.)
BSB Copper 5/8" 0.6
ALSB Aluminum 5/8" 0.4

e Used to connect air terminal and conductor to a seam.

e Fits up to 1" wide seam.

e Omni directional base design allows conductor to be
coursed parallel or perpendicular to seam.

e Accepts all Class I & Class II conductors.

NOTES:
e Air terminal adapters needed for these type
of bases. See page 169 for adapters.

. __________________________________________________________________________________________________________________________________________________________________|
184 Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437



Thru-Roof/Wall
Assemblies & Accessories

Index .
Description Page g
Thru-ROOF/Wall ASSEMDBIIES ....iiiieeeeeeiiiiieeiiiiiiiie e e e e e e e e e eeeeaeees 186 gg
ThrUu-ROOf ACCESSOMIES . ittt e e i e a e e s e eaneeaans 191 g g
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Thru-Roof/Wall Assemblies

7

c@us Listed 96

Z uondas

Right Angle to Straight Connection
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Part No. Type of Material ‘ Threaded Bar Approx. Each
A B Length Wt. (Ibs.)

225-6 Copper Copper 6" 1.2
A2256 Aluminum Aluminum 6" 0.6
225BM6 Aluminum Copper 6" 1.1
225-12 Copper Copper 12" 1.4
A22512 Aluminum Aluminum 12" 0.9
225BM12 Aluminum Copper 12" 1.3
225-18 Copper Copper 18" 1.8
A22518 Aluminum Aluminum 18" 1.2
225BM18 Aluminum Copper 18" 1.6
A225BM18 Copper Aluminum 18" 1.7

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 1/2" diameter threaded rod, neoprene sealing washers and
stainless steel jam nuts to assure a watertight installation.

e Accepts all Class I & Class II conductors.

e Additional configurations available. Contact factory for more information.

( TECHNICAL NOTES: A

e 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.*

*NFPA 780 Concealed Systems, General

_ J
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Thru-Roof/Wall Assemblies

Type of Material ‘ Threaded Bar Approx. Each
A B Length Wt. (Ibs.)
226-6 Copper Copper 6" 1.7
A2266 Aluminum Aluminum 6" 0.9
226BM6 Copper Aluminum 6" 1.3
226-12 Copper Copper 12" 2
A22612 Aluminum Aluminum 12" 1.1
226BM12 Copper Aluminum 12" 1.5
226-18 Copper Copper 18" 2.2
A22618 Aluminum Aluminum 18" 1.4
226BM18 Copper Aluminum 18" 1.8

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 1/2" diameter threaded rod, neoprene sealing washers and stainless
steel jam nuts to assure a watertight installation.

e Accepts all Class I & Class II conductors.

¢ Additional configurations available. Contact factory for more information.

( TECHNICAL NOTES: A

e 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.*

*NFPA 780 Concealed Systems, General

_ J
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PRAEGER

Thru-Roof/Wall Assemblies

Horizontal to Flat Surface Thru-Roof

Part No. Type of Material ‘ Threaded Bar Approx. Each
A B Length Wt. (Ibs.)
U219ATR-6 Aluminum Aluminum 6" 0.9
U219BMTR-6 Aluminum Copper 6" 1.5
U219TR-6 Copper Copper 6" 1.8
U219ATR-12 Aluminum Aluminum 12" 1.1
U219BMTR-12 Aluminum Copper 12" 1.8
U219TR-12 Copper Copper 12" 2.1

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 1/2" diameter threaded rod, neoprene sealing washers and
stainless steel jam nuts to assure a watertight installation.

e Accepts all Class I & Class II conductors.

¢ Additional sizes available. Contact factory for more information.
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Low Profile Thru-Roof

Approx. Each

Wt. (Ibs.)
ATRC1 Aluminum | Aluminum 0.5
CTRC1 Copper Copper 1
BMTRC1 Aluminum Copper 0.8
BMTRC1U Bi-Metal Copper 1

Low profile assembly provides a watertight mechanical connection through
the roof when 1" Schedule 40 PVC.

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.

BMTRC1U thru-roof connector provides a universal connection for one
aluminum and/or one copper roof component and a copper down conductor.
Accepts all Class I & Class II conductors.

s B

Bi-Metal
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Thru-Roof/Wall Assemblies

Horizontal Base Thru-Roof

Type of Material :
Part No. Riser | Approx. Each

‘ A ‘ B ‘ Length Wt. (Ibs.)
230H12 Copper | Copper 12" 2.9
230H18 Copper | Copper 18" 3.6
230H24 Copper | Copper 24" 4.5
230HBM12 | Aluminum | Copper 12" 2
230HBM18 | Aluminum | Copper 18" 2.6
230HBM24 | Aluminum | Copper 24" 3.3

e No. 230 series thru-roof assemblies offer strength and are compatible with a
wide range of roofing systems.

e Assemblies feature a 2-3/8" O.D. PVC tubing support.

e Provides additional strength to protect against breakage and presents a smooth,
rigid surface for the installation of various types of membrane boot flashings.

e Accepts all Class I & Class II conductors.

e Additional sizes available. Contact factory for more information.

Section 2
Lightning Protection Components

Vertical Base Thru-Roof

‘ Type of Material ‘ Riser | Approx. Each

e A | B | length | Wt (bs)

230V12 Copper | Copper 12" 2.7

230V18 Copper | Copper 18" 3.1

230Vv24 Copper Copper 24" 3.7

230VBM12 | Aluminum | Copper 12" 1.8 ‘¥
230VBM18 | Aluminum | Copper 18" 2.3 \?}-
230VBM24 | Aluminum | Copper 24" 4 {’ B

e No. 230 series thru-roof assemblies offer strength and are compatible with a wide
range of roofing systems.

e Assemblies feature a 2-3/8" O.D. PVC tubing support.

e Provides additional strength to protect against breakage and presents a smooth,
rigid surface for the installation of various types of membrane boot flashings.

e Accepts all Class I & Class II conductors.

¢ Additional sizes available. Contact factory for more information.
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Thru-Roof Assemblies

Stainless Steel Thru-Roof Assemblies

A
Stainless Steel In Line Splice

‘ Riser
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Z uondas

SSTRCC15812 Copper Copper 12" 0.8 E

SSTRCC15824 Copper Copper 24" 2.3

SSTRACBM15812 Aluminum Copper 12" 1.6 i

SSTRACBM15824 Aluminum Copper 24" 1.9 s
. c@us Listed 96
: B

Stainless Steel Parallel Splice

Type of Material Riser

Approx. Each

Stainless Steel Air Terminal Base

‘ Riser

‘ A B ‘ Length Wt. (Ibs.) ‘
SSTRCCB1BC12 Copper Copper 12" 1.7 |
SSTRCCB1BC24 Copper Copper 24" 2.5
SSTRACBMB1BC12 Aluminum Copper 12" 1.5
SSTRACBMB1BC24 Aluminum Copper 24" 2.2
c@us Listed 96

Type of Material Approx. Each
Part No. o = Length | Wt. (Ibs.)
SSTRCCCUBU12 Copper Copper 12" 1.9
SSTRCCCUBU24 Copper Copper 24" 2.6
SSTRACBMCUBU12 Aluminum Copper 12" 1.6
SSTRACBMCUBU24 Aluminum Copper 24" 2.3
c@us Listed 96
NOTE:

¢ Non-flammable, watertight penetration for a lightning protection system.
¢ Various roofing boots that are designed for 5/8" diameter penetrations
can be used to create a weatherproof seal.

Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437
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PRAEGER

Thru-Roof Accessories

Cap & Cable Connectors

Part No. ‘ Material ‘ Approx. Each Wt. (Ibs.)
244 Copper 0.8
A244 Aluminum 0.2
244T ETPB* 0.8

Special fitting designed to fit standard 2" schedule 40 PVC pipe.

e Ensures a water resistant joint when appropriate sealant is used
(See page 159).

e 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.

*ETPB - Electro Tin Plated Bronze

Base Plates

Section 2
Lightning Protection Components

Part No. ‘ Material ‘ Approx. Each Wt. (Ibs.)
245 Copper 1
A245 Aluminum 0.1
245T ETPB* 0.4

Heavy duty base plate designed for use with standard 2"
schedule 40 PVC pipe.

Three mounting holes permit secure mounting to roof decks.
May be used on top of or below concrete or metal roof decks.
Center hub is threaded for 1/2" x 13 standard riser bar. @ .
Recessed ring is provided to seat PVC pipe and to assure a ¢ Us Listed 96
rigid assembly.

e 1/4" mounting holes.

*ETPB - Electro Tin Plated Bronze

Base Plates / Cable Connectors

Part No. ‘ Material ‘ Approx. Each Wt. (lbs.)
246 Copper 0.9
A246 Aluminum 0.3
246T ETPB* 0.9

e Combination base plate and cable connector engineered
to provide easy, secure mounting to any roof deck.

e Accepts all Class I & Class II conductors.

e Three mounting holes assure secure mounting.

*ETPB - Electro Tin Plated Bronze
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PRAEGER

Thru-Roof Accessories

il
T

Threaded Riser Bar

A
Part No. [ ELCTE] ‘ "A" ‘ "B" ‘ A'W:?Z(I'bi.a;:h %
240-6 Copper 3/8" 6" 0.2 E
240-12 Copper 3/8" 12" 0.3 g
240-24 Copper 3/8" 24" 0.6 §
241-6 Copper 1/2" 6" 0.3 g o
241S6 Stainless Steel 1/2" 6" 0.3
241-12 Copper 1/2" 12" 0.6
241512 Stainless Steel 1/2" 12" 0.5
241-24 Copper 1/2" 24" 1.1
241S24 Stainless Steel 1/2" 24" 1 ::,
= _|_

e High quality threaded riser bar can be furnished in any length up to 6 feet.

Neoprene Washers

Boltiiole Outside Pieces Per Part No.

Part No. ‘

Size Diameter
W6R-50 3/8" 1-3/8" 50
W6R-100 3/8" 1-3/8" 100
W8R-50 1/2" 1-3/8" 50
W8R-100 1/2" 1-3/8" 100

. __________________________________________________________________________________________________________________________________________________________________|
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Lightning Conductor Connectors

Index
Description Page
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PRAEGER

2 Bolt Parallel Connectors

Approx. Each

Part No. Material (o] ETX
‘ ‘ ‘ Wt. (Ibs.) Listed 467
c us .
204 Copper II 0.4 Listed 96
A204 Aluminum II 0.2
204T ETPB* II 0.4
e Approximately 2" x 1-3/4" two piece connector used for splicing
cables and rods.
e Accepts all Class I & Class II conductors.
e Accommodates ground cable sizes ranging from #6 AWG up to 250 MCM.
e 5/16" x 1-3/4" stainless steel carriage bolts, flat washers and nuts included. .
e Recommended installation tool - 1/2" deep socket wrench, end wrench or nut driver.
e 204 & 204T are suitable for direct burial in earth & concrete.
*ETPB - Electro Tin Plated Bronze .

4 Bolt Connectors

. Approx. Each P
Part No. ‘ Material ‘ Class ‘ Wt. (Ibs.) =5 s v
=
205 Copper 11 0.5 ‘
A205R Aluminum I 0.3
205T Copper* 11 0.5 c@us Listed 96

Approximately 4" long connector provides 2" of surface contact between conductors.

Accepts all Class I & Class II conductors.

A205R accommodates all standard size Class I and Class II conductors up to 19/32" diameter.
Four 5/16" hex head stainless steel cap screws assure a positive electrical connection.
Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.

Electro Tin Plated

X o o 0o o o

2 Bolt Connectors

Approx. Each

Part No. ‘ Material ‘ Class ‘ Wt. (Ibs.) g
206 Copper 11 0.3 -
A206R Aluminum I 0.2 “ o G@US Listed 96
206T Copper* II 0.3

3" long connector provides 1-1/2" of surface contact between conductors.
Accepts all Class I & Class II conductors.

A206R accommodates all standard size Class I and Class II conductors up to 19/32" diameter.
Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.

Electro Tin Plated

X o o o o
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1 Bolt Bonding Connectors

. Approx. Each = 3
Part No. ‘ Material ‘ Wt. (Ibs.)
208 Copper 0.2 .
- c Listed 467
A208 Aluminum 0.1 Listed 96
208T ETPB* 0.2

e Approximately 7/8" x 1-5/8" one bolt, two piece connector splices
bonding conductor to all standard size Class I and Class II conductors up
to 9/16" diameter.

¢ Accommodates ground cable sizes ranging from #6 AWG through 4/0.

e 5/16" x 1-3/4" stainless steel carriage bolt, flat washer and nut included.

e Recommended installation tool - 1/2" deep socket wrench, end wrench or
nut driver.

e 208 & 208T are suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze
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Cross Run Connectors

Approx. Each

Part No. ‘ Material ‘ Class ‘

Q@\m«\\\,i

Wt. (Ibs.)
210 Copper II 0.3
210T ETPB* 11 0.4

e 1-1/2" x 1-1/2" two bolt, two piece connector splices perpendicular
intersecting standard Class I and Class II conductors up to 9/16" diameter.

e Two 5/16" x 1-1/2" stainless steel carriage bolts assure a positive
electrical connection.

e Recommended installation tool - 1/2" socket wrench, end wrench
or nut driver.

*ETPB - Electro Tin Plated Bronze
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Bi-Metal Connectors

Bi-Metal 2 Bolt 2 Piece

Approx. Each

Part No. ‘ Material ‘ Class ‘

=
Wt. (Ibs.) r=>
210BM Bi-Metal I 0.3 g} -

i

oy

e 1-1/2" x 1-1/2" two bolt, two-piece, bi-metal connector allows splicing of
aluminum and copper conductors. F
Ideal when splicing aluminum conductor to main copper conductor run.

Accepts all main size lightning conductors up to 9/16" diameter. c@us Listed 96
Two 5/16" stainless steel carriage bolts assure a positive electrical connection.
Manufactured from high conductivity copper and aluminum alloys.

Bi-Metal 4" Long 4 Bolt

Lo

(=]

=

El

2

(7=]

3 A Each

e w . pprox. Eac ‘
B 2 Part No. ‘ Material ‘ Class ‘ Wt. (Ibs.) P w4
=) Brass Al
3 i’, 211R Bi-Metal II 0.3

o ‘ .

S e Approximately 4" long, four bolt bi-metal connector provides a

§ non-electrolytic connection between copper and aluminum conductors.

[ e Accepts all Class I & Class II conductors. @ .
3

2 c us Listed 96

e Four 5/16" hex head stainless steel cap screws assure a positive
electrical connection.

e Recommended installation tool - 1/2" socket wrench, end wrench or
nut driver.

Bi-Metal 6" Long 4 Bolt

Approx. Each
Wt. (Ibs.)

211XL Bi-Metal II 0.9

Part No. ‘ Material ‘ Class ‘

e 6" long, four bolt bi-metal connector provides a non-electrolytic connection
between copper and aluminum conductors.

e Accepts all Class I & Class II conductors.

e Four 5/16" x 1/2" hex head stainless steel cap screws assure a positive
electrical connection.

e Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.

 TECHNICAL NOTE:

e Aluminum materials shall not be used within 18 in (450 mm) 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 18 in (450 mm) above earth level.*

*NFPA 780 Use of Aluminum

L J
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Bi-Metal Connectors

Bi-Metal 1 Bolt Parallel Connector

Approx. Each
Wt. (Ibs.)

BM1BC Bi-Metal II 0.3

Part No. ‘ Material ‘ Class ‘

e 2" x 1-1/2" one bolt, three piece, bi-metal connector allows splicing of
aluminum conductors to copper conductors.

e Accepts all Class I & Class II conductors.

e Ideal when splicing aluminum conductor to main copper conductor run.

e One 5/16" x 1-1/4" stainless steel pressed bolt assures a positive electrical @ .
connection. c us Listed 96

e Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.
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/TECHNICAL NOTE:

e Aluminum materials shall not be used within 18 in. (450 mm) 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 18 in (450 mm) above earth level.*

*NFPA 780 Use of Aluminum

L J

1 Bolt Parallel Connectors

Part No. ‘ Material ‘ Class ‘APP"OX- Each

Wt. (Ibs.)
B1BC Copper II 0.4
A1BC Aluminum I 0.2
TB1BC ETPB* I 0.4 L?Sted 467
Listed 96

2" x 1-1/2" one bolt, two piece, connector allows splicing of conductors.
Accepts all Class I & Class II conductors.

Accepts grounding conductors ranging from #6 AWG to 250 MCM.

One 5/16" x 1-1/4" stainless steel pressed bolt assures a positive electrical
connection.

e Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.
e B1BC & TB1BC are suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze
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Parallel Cable Connectors

Approx. Each

‘ Material ‘ Class ‘ Wt. (Ibs.)
212-1/2 Copper I 0.4
A2121/2 Aluminum I 0.2
212-1/2T ETPB* II 0.4

e 2" square, two piece connector provides 1-1/2" surface contact
between conductors.

e Accepts all lightning conductors up to 5/8" in diameter and

grounding conductors ranging from #6 AWG through 4/0.

Bottom casting is drilled and tapped 1/2-13 UNC coarse thread.

Top piece accepts 1/2" threaded rod.

No hardware provided.

Recommended installation tool - 1/2" socket wrench, end wrench

or nut driver.

*ETPB - Electro Tin Plated Bronze

c@us Listed 96

Z uondas

-
a
s
=
=
]
Q
)
3
o
2
o
a
=
o
E
[w)
=}
3
°
]
=
o
S
-~
@A

Cable to Flat Metal Connectors

Tamper - Approx. Each
Part No. ‘ Resistant ‘ Material ‘ (o ETY ‘ Wt. (Ibs.)
213 No Copper I 0.4
A213 No Aluminum II 0.2
213T No ETPB* II 0.4
213TTP Yes ETPB* II 0.4
e Approximately 1-3/4" x 2" two piece, one bolt connector connects all lightning
conductor cables through 37/64" diameter to flat metal objects up to 1/2" Listed 467
thickness such as steel ladders, small I-beams, channel, etc. ¢ s Listed 96
e 5/16" x 1-1/4" stainless steel cap screw with flat washer included.
e 213TTP - Used in high theft areas. 5/16" x 1-1/4" stainless steel tamper proof
hardware included.
e Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.
e Suitable for direct burial in earth & concrete.
*ETPB - Electro Tin Plated Bronze.
(i ’ <\' N,

u

Tamper Proof Hardware
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Sillcock Ground Connector

Approx. Each
Wt. (lbs.)

SCGC Copper I 1

e Manufactured from cast bronze, brass and stainless steel.

e Accepts all Class I & Class II conductors.

e Allows for required bonding of water pipe system to lightning
protection system.

e Mounts directly onto standard 3/4" sillcock threads.

e Recommended installation tool - channel locks, 1/2" socket

wrench, end wrench or nut driver.
c@us Listed 96

Part No. ‘ Material ‘ Class ‘
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PartNo. | Material | MominalPipe | outside | Approx, Each
231-4 Copper 3" -4" 2.25" - 4.5" 1.4
A2314 Aluminum 3" - 4" 2.25" - 4.5" 0.9
231-6 Copper 4" - 6" 4.5" - 6.625" 1.8
A2316 Aluminum 4" - 6" 4.5" - 6.625" 1
231-8 Copper 6" - 8" 6.5" - 8.625" 2
A2318 Aluminum 6" - 8" 6.5" - 8.625" 1.2
231-10 Copper 8" - 10" 8.625" - 10.75" 0.3
A23110 Aluminum 8" - 10" 8.625" - 10.75" 1
231-12 Copper 10" - 12" 10.75" - 12.75" 3
A23112 Aluminum 10" - 12" 10.75" - 12.75" 1.3

e 2" wide electro plated tin copper strap with heavy duty bonding lug for use with all
cables #6 AWG through 4/0.
¢ Additional sizes available. Contact factory for more information.
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CPC & APC Pipe Clamps

e Wide conductor range; #6 Solid through 250 MCM. e CPC series only Dual UL Listing (UL96 and UL467).
* Electro Tin Plated Bronze includes stainless steel e CPC series rated for direct burial in earth &
hardware. concrete.

Pipe Range .5/.75 'S
. Nominal Pipe Pipe Outside | Approx. Each
P b ‘ R ‘ Size Range Diameter Wt. (Ibs.)
CPC.5/.75 ETPB* 5" -.75" 0.375" - 1" 0.5 c
APC.5/.75 ETPB* 5" -.75" 0.375" - 1" 0.3

LN}

Pipe Range 1/1.25

Nominal Pipe | Pipe Outside | Approx. Each
Size Range Diameter Wt. (Ibs.)
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Part No. ‘ Material ‘
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CPC1/1.25 ETPB* 1" -1.25" 0.9375" - 1.7" 0.8
APC1/1.25 Aluminum 1" -1.25" 0.9375" - 1.7" 0.4
) . . . . c us Listed 467
APCBM1/1.25 | Bi-Metal 1" -1.25 0.9375" - 1.7 0.4 Listed 96

e Features quick connect, bi-directional design.

e Pressed stud design ensures a flush mounting surface.

e When using ductile-iron piping, verify actual outside diameter of piping in within pipe outside diameter range.
e Bi-Metal includes a stainless steel separator that allows copper to be connected to aluminum pipe.

Pipe Range 1.5/2-5/6

Nominal Pipe | Pipe Outside | Approx. Each

Sl ‘ Ll ‘ Size Range Diameter Wt. (Ibs.)
CPC1.5/2 ETPB* 1.5"-2" 1.25" - 2.4" 0.7
APC1.5/2 Aluminum 1.5"-2" 1.25" - 2.4" 0.4
APCBM1.5/2 | Bi-Metal 1.5" - 2" 1.25" - 2.4" 0.4
CPC2.5/3 ETPB* 2.5" - 3" 2.5" - 3.5" 0.9
- Listed 467
APC2.5/3 Aluminum 2.5" - 3" 2.5" - 3.5" 0.5 c us Listed 96
APCBM2.5/3 | Bi-Metal 2,5"-3" 2.5" - 3.5" 0.5
CPC3.5/4 ETPB* 3.5" - 4" 3.375" - 4.5" 1.2
APC3.5/4 Aluminum 3.5" - 4" 3.375" - 4.5" 0.6
APCBM3.5/4 Bi-Metal 3.5" - 4" 3.375" - 4.5" 0.6
CPC5/6 ETPB* 5" -6" 4.75" - 6.63" 1.7 )
APC5/6 Aluminum 5" -6" 4.75" - 6.63" 0.9 )
APCBM5/6 Bi-Metal 5"-6" 4.75" - 6.63" 1 , APCBM Serles

Features quick connect, bi-directional design.

Pressed stud design ensures a flush mounting surface
When using ductile-iron piping, verify actual outside diameter of piping in within pipe outside diameter range.
Bi-Metal includes a stainless steel separator that allows copper to be connected to aluminum pipe.
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Bonding Lugs & Plates

Index
Description Page "
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PRAEGER

Bonding Lugs

Approx. Each

Part No. ‘ Material ‘ Wt. (Ibs.)
214 Copper 0.3
A214 Aluminum 0.2
214T ETPB* 0.2
- - ) Q
e For secondary bonding of small metallic bodies.
e 1" high x 3" long secondary bonding lug contains two @ >
5/16" x 3/4" stainless steel cap screws.
e Accommodates bonding or main size lightning conductors S

ranging from #4 solid to A37R.
Provides approximately 1 square inch of contact area.
Recommended installation tool - 1/2" socket wrench,

end wrench or nut driver. @ .
*ETPB - Electro Tin Plated Bronze c\2/us Listed 96

Part No. ‘ Material ‘Approx. Each

Wt. (Ibs.)
216 Copper 0.2
A216 Aluminum 0.1

For secondary bonding of small metallic bodies.

1" high x 3" long secondary bonding lug contains two
5/16" x 3/4" stainless steel cap screws.
Accommodates bonding conductors up to #4 AWG.
Provides approximately 1 square inch of contact area.
e Recommended installation tool - 1/2" socket wrench,
end wrench or nut driver.

TECHNICAL NOTES:
¢ A connector fitting shall be constructed so that a minimum of 1-1/2 in (38 mm) of each
conductor can be secured within the connector.*
e The fitting shall be provided with at least two 1/8 in (3.2 mm) high projections on an interior
surface that embed in the conductor when the connector is compressed around the conductor.*
*UL 96 Standard for Lightning Protection Components
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Bonding Lugs

Bi-Metal

Approx. Each
Wt. (Ilbs.)

216BM Bi-Metal 0.3

Part No. ‘ Material ‘

e 13/16" x 3-1/4" bi-metal secondary bonding lug allows
bonding to aluminum or steel surfaces from copper
cable runs.

e 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 5/16" x 3/4" stainless steel bolts assure a positive

electrical connection.

¢ Will accommodate bonding or main size lightning c@us Listed 96
conductors or #6 solid to 4/0 concentric conductors.

e Recommended installation tool - 1/2" socket wrench,
end wrench or nut driver.

(2]
]
c
(7]
[=
[=]
a
£
[=]
~°
c
€ o
(%]
3
wl_
a
o
£
[=
s
=
i=)
]

Heavy Duty
. Approx. Each
Part No. ‘ Material ‘ Class ‘ Wt. (Ibs.)
222 Copper I 0.5
A222 Aluminum II 0.2
222T ETPB* I 0.5

e 3-1/2" x 1-3/4" cast lug provides over 3-1/2 square inches of
bonding surface.
e Accepts all Class I & Class II conductors.

Tang features a 3/8" mounting hole. @ .
Recommended installation tool - 1/2" socket wrench, end ¢ Us Listed 96
wrench or nut driver.

*ETPB - Electro Tin Plated Bronze

TECHNICAL NOTES:
e A connector fitting shall be constructed so that a minimum of 1-1/2 in (38 mm) of each
conductor can be secured within the connector.*
e The fitting shall be provided with at least two 1/8 in (3.2 mm) high projections on an interior
surface that embed in the conductor when the connector is compressed around the conductor.*
*UL 96 Standard for Lightning Protection Components
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PRAEGER

Bonding Lugs
Bi-Metal

Approx. Each
Wt. (Ibs.)

BMBL Bi-Metal II 0.4

Part No. ‘ Material ‘ Class ‘

e For bonding of larger metallic bodies that require an aluminum
connection for compatibility such as mechanical units, copings,
rooftop cable tray and antenna frames.

e 2" x 4-3/16" x 0.10" aluminum base plate has over 4 square inches
of surface contact.

e Accepts all Class I & Class II conductors.

e Bi-metallic mechanical connector provides 1-1/2" of contact length
with conductors.

4 )
TECHNICAL NOTES:
e A connector fitting shall be constructed so that a minimum of 1-1/2 in (38 mm) of each
conductor can be secured within the connector.*
e The fitting shall be provided with at least two 1/8 in (3.2 mm) high projections on an interior
surface that embed in the conductor when the connector is compressed around the conductor.*
*UL 96 Standard for Lightning Protection Components
L J
Bonding Plates
" Listed 467
Li
Part No. ‘ Material ‘ Class ‘ A;w:oz(l.blia)ch ‘ Isted 96
217 ETPB* 11 0.7 |
A217 Aluminum II 0.2 !

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 Accepts all Class I & Class II conductors.

e Two 5/16" mounting holes provide secure mounting.

e Recommended installation tool - 1/2" socket wrench, end
wrench or nut driver.

e 217 suitable for direct burial in earth & concrete.

*ETPB - Electro Tin Plated Bronze

TECHNICAL NOTES: A

e A bonding plate shall have a minimum thickness of not less than 3/32 in (2.4 mm). The thickness
shall not be less than 5/16 in (7.9 mm) for bosses for screw threads.*

e A Class I bonding plate shall have a minimum surface contact area of 3 square in (19.4 cm?).*

e A Class II bonding plate shall comply with the material and dimensional requirements for Class I
bonding plates.

e A bonding plate for utilizing the steel framework as a conductor shall have a surface contact area
of not less than 8 square in (52 cm2).*

*UL 96 Standard for Lightning Protection Components )
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Bonding Plates

Bolt Hole

Part No. ‘ Material ‘ 1':':;2 ‘ Class ‘ A%’:?Z(I'bi?)ch
219-3/8 Copper 3/8" Tapped I 0.7
A219-3/8 Aluminum 3/8" Tapped II 0.2
219-3/8T ETPB* 3/8" Tapped 11 0.7
219-1/2 Copper 1/2" Tapped I 0.6
A219-1/2 Aluminum 1/2" Tapped I 0.2
219-1/2T ETPB* 1/2" Tapped II 0.7
219-5/8 Copper 5/8" Thru I 0.8
A219-5/8 Aluminum 5/8" Thru II 0.2
219-5/8T ETPB* 5/8" Thru II 0.6

219-1 Copper 1" Thru II 0.6
A219-1 Aluminum 1" Thru I 0.2
219-1T ETPB* 1" Thru II 0.6

2-1/2" x 4" cast bonding plate provides over 8 square inches of bonding surface.
Accepts all Class I & Class II conductors.

Used over anchor bolts to ground steel columns.

Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.
ETPB - Electro Tin Plated Bronze
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TECHNICAL NOTES:

e A bonding plate shall have a minimum thickness of not less than 3/32 in (2.4 mm). The thickness
shall not be less than 5/16 in (7.9 mm) for bosses for screw threads.*

e A Class I bonding plate shall have a minimum surface contact area of 3 square in (19.4 cm?).*

e A Class II bonding plate shall comply with the material and dimensional requirements for Class I
bonding plates.

e A bonding plate for utilizing the steel framework as a conductor shall have a surface contact area
of not less than 8 square in (52 cm?).*

*UL 96 Standard for Lightning Protection Components

o J
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Bonding Plates

Heavy Duty
. Approx. Each
Part No. ‘ Material ‘ Class ‘ Wt. (Ibs.)
220 Copper II 1.2
A220 Aluminum II 0.4
220T ETPB* I 1.2

e 3-3/4" x 3-3/4" 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.

Accepts all Class I & Class II conductors.

Will accept up to four cables.

Four 5/16" mounting holes.

Recommended installation tool - 1/2" socket wrench, end wrench

or nut driver.

*ETPB - Electro Tin Plated Bronze
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Flange
Part No. ‘ Material ‘ T;TOI::'- Class A'w:f’z(l'bi?)ch
223 Copper No II 1.6
A223 Aluminum No II 0.8
A223BM Bi-Metal No II 0.9 c Listed 467
223T ETPB* No 11 2.2 Listed 96
223TP Copper Yes II 1.5
223TTP ETPB* Yes I 2.2

L]

Provides over 8 square inches of bonding surface.

Large cable connector offers 3" of contact between the bonding plate and the cable.
467 Listed from #6 AWG through #1/0 AWG, accommodates all

main size conductors up to 500MCM or 5/8" diameter (A223 and A223BM) excluded.
e Tamper Proof is ideal in high theft areas.

e Bonds to steel up to 1" thick.

e Recommended installation tool - 1/2" socket wrench, end wrench or nut driver.

e All suitable for direct burial in earth & concrete except A223.

*ETPB - Electro Tin Plated Bronze.

L]

L]

(\ ’ C‘N,
\\ s -

Tamper Proof Hardware

u

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 or grinding
tool is recommended to ensure all surface oxidants have been removed. Generously coat the
bonding surface with the appropriate antioxidant, then install the bonding lug or plate.

Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437
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Bonding Plates

Approx. Each
Wt. (Ibs.)

BMBP Bi-Metal I 0.8

Part No. Material ‘ Class ‘

Allows copper conductors to be bonded to aluminum surfaces.
Provides over 8 square inches of bonding surface.

Accepts all Class I & Class II conductors.

Recommended installation tool - 1/2" socket wrench, end
wrench or nut driver.

Section 2
Lightning Protection Components

Secondary Flange

| Material | TAMPer | clags | ARBrox, Each
CFBP Copper No I 0.8
CFBPTP Copper Yes I 0.8
AFBP Aluminum No I 0.4
TCFBP ETBP* No I 0.8
TCFBPTP ETBP* Yes I 0.8

e Provides over 4 square inches of bonding surface.

e Large cable connector offers 1-1/2" of contact between the bonding
plate and the cable.

e 467 Listed from #6 AWG through #1/0 AWG, accommodates all main
size conductors up to 500MCM or 5/8" diameter (AFBP excluded).

e Tamper Proof is ideal in high theft areas.

e Bonds to steel up to 1" thick.

e Recommended installation tool - 1/2" socket wrench, end wrench, or
nut driver.

*ETPB - Electro Tin Plated Bronze.

Aluminum

Tamper Proof
Hardware

4 N
TECHNICAL NOTES:
e A bonding plate shall have a minimum thickness of not less than 3/32 in (2.4 mm). The thickness
shall not be less than 5/16 in (7.9 mm) for bosses for screw threads.*
e A Class I bonding plate shall have a minimum surface contact area of 3 square in (19.4 cm?).*
e A Class II bonding plate shall comply with the material and dimensional requirements for Class I
bonding plates.
e A bonding plate for utilizing the steel framework as a conductor shall have a surface contact area
of not less than 8 square in (52 cm?).*
*UL 96 Standard for Lightning Protection Components
L J
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Conduit Bushings

(7]
a
z
S A Conduit O.D. Conduit Approx. Each
e il e ‘ Ll ‘ Range ‘ Trade Size ‘ Wt. (Ibs.)
SSCB1 Stainless Steel | Class I - Class II 0.97" - 1.315" 1" 0.5
SSCB1.25 | Stainless Steel | Class I - Class II 1.38" - 1.66" 1-1/4" 0.8
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¢ Designed for lightning protection applications.
e Bonding solution where conductor is run in metal conduit.
e Conductor should be bonded as it enters and exits the conduit.

. _________________________________________________________________________________________________________________________________________________________________|
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Communications Site
Equipment
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Wireless Communications Equipment
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Shelter Grounding Components
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PRAEGER

Interior Shelter Layout
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_g- KEYED NOTES
3
) NO.27G, #2AWG STRANDED, GREEN INSULATED BOND AC ELECTRIC SERVICE TO MGB PER
2 @ CONDUCTOR. INTERNAL PERIMETER GROUND BUS. NFPA 70 @ TELCO GROUND TO MGB
CONNECTED TO MGB AT ONE END. TYPICAL
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.
BOND DOOR FRAME TO INTERNAL PERIMETER ULTRAWELD NO. GDS82SE CONNECTION UPS EQUIPMENT GROUND CONDUCTOR TO
GROUND BUS CONDUCTOR WITH NO. 6-7G WITH NO. US65 OR NUWTUBE65 WELD METAL MGB
CONDUCTOR, NO. CT2248LD TAP AND NO. GECLB62A '
LUG
NO. 5810, 5/8"X10' COPPER CLAD GROUND ULTRAWELD NO. PT252SB CONNECTION
@ 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
@ HVAC UNIT @ BOND CABLE TRAY TO MGB TO TOWER GROUND ELECTRODE SYSTEM
@ HVAC EQUIPMENT GROUNDING CONDUCTOR COAX ENTRY PORT
TO MGB
/

\Z 4 ® LIGHTNING PROTECTION «GROUNDING -EXOTHERMIC
% 301 ZIEGLER DRIVE GRAYSLAKE, IL INTERIOR SHELTER LAYOUT
A 50030 (847) 548-8700
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Lightning Arrestor Brackets
Ceiling Mount

Part No. ‘ Description ‘ Approx. Each Wt. (Ibs.)
CGARRBKT12 12 Unit 24

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.

e Bracket can hold 4 large flange mount lightning arrestors and
comes with a 25' tail of #2 AWG solid tinned conductor for
connection to an exterior ground loop.

e Bars are connected with tinned #2 AWG flexible copper conductor.

e Ships assembled.

Ceiling/Wall Mounts

Part No. ‘ Description ‘ Configuration ‘ Width ‘ Approx. Each Wt. (Ibs.)
LABKT12UGBAS 12 Unit 4x3 27"
LABKT18UGBAS 18 Unit 6x3 39"
e Manufactured from 1/8" thick 110 alloy copper bar.
e Accommodates bulkhead arrestors with DIN or N female connectors.
e Premounted self clinching nuts speed installation.
e Can be ceiling or wall mounted.
e Ships unassembled.

Section 3
Communications Site Equipment

Single Point Ground Window

Part No. ‘ Approx. Each Wt. (lbs.)
CUSPGW 11

¢ Flexible installation solution for a single point grounding panel.
e Ground assembly has melamine backing plate with predrilled o

16" on center mounting holes.
e Custom configuration available. Contact factory. s°
¢ Kit Includes:

(2) Sandwich plates with hardware

(20') 0.016" x 12" copper flat strap

(4) Concrete lead mounting hardware

(14) Mounting screws

(1) 1/2 oz. tube of HCAJC1/2 antioxidant
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Part No.

Description ‘ Approx. Each Wt. (Ibs.)

EPK12 12 Unit 52
EPK16 16 Unit 53
EPK24 24 Unit 71.5

e Complete 12, 16 and 24 unit entrance panel ground kits
provide low impedance to ground for coaxial ground shields and
arrestors by utilizing robust flat ground straps.

e Flat ground strap assembly incorporates 3 low impedance
(1/32" x 3") copper straps that are exothermically welded to a
1/4" 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.

e Ships unassembled.
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EPK12 Kit Includes:

EPK16 Kit Includes:

EPK24 Kit Includes:

(1) Interior ground bar (1) Interior ground bar (1) Interior ground bar
(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
(1) Flat ground strap assembly (1) Flat ground strap assembly (1) Flat ground strap assembly

(12) Surge suppression ground straps
(1) HCAIC1/2 joint compound
(24) Sets stainless steel fasteners

Channel Support

Part No.

EPKPPCSTS5 EA 5

‘ (0] 4VA ‘ Approx. Each Wt. (Ibs.)

(16) Surge suppression ground straps
(1) HCAIC1/2 joint compound
(32) Sets stainless steel fasteners

=\
=\

e 5' plastic protective channel supports
(includes a front & back).

e Fastens flat ground strap to shelter surface WL

and protects strap from damage.

216

(24) Surge suppression ground straps
(1) HCAIC1/2 joint compound
(48) Sets stainless steel fasteners
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PRAEGER

Entry Panels

Harger’s single piece aluminum entrance panels provide a point of entry for coax and
fiber cables. This unique 4” formed port design eliminates mechanical fasteners and
gaskets that are found with conventional entry panels using a spin formed ring riveted
to a flat panel. Older designs warp and loosen up over time separating the gasket from
the metal surfaces, making for an unwanted entry point for both weather and insects.
Each 4" port can accept standard boot assemblies for sealing and weatherproofing your
structure.

Panels come complete with a powder coated maple finish, mounting hardware consisting
of stainless steel screws, washers and plastic anchors and sealing caps for all openings.

HLG1447TWP

Aluminum - 4" Ports

Approx. Each
Wt. (Ibs.)

Part No. ‘ Description ‘Wall Opening‘ Overall Size

Communications Site Equipment

o
c
. (=]
HLG220TWP 1 Unit Entrance 4" x 4" 77 x 7" 1 g
Panel 1x1 A
HLG144gTwp | 2 Unit Entrance 4" x 10" 9.5" x 15.5" 2
Panel 1x2
6 Unit Entrance " P " "
HLG1449TWP e e 9.5" x 15 17.5" x 23 2
HLG576TWp | SUnitEntrance | g 5v 5457 | 17.57x 25,57 3
Panel 2x4
HLG111gTwp | 12 UnitEntrance | 5wy 5457 | 5557 25,57 8
Panel 3x4
HLG1447Twp | 16 UNitEntrance | 54 o 56 50 | 5557 25,57 10
Panel 4x4
18 Unit Entrance " " ” "
HLG1333TWP oo e 15" x 31.5 25.5" x 39.5 9
HLG1340Twp | 24 UnitEntrance | 54 o 34 5 31" x 39.5" 25
Panel 4x6

. __________________________________________________________________________________________________________________________________________________________________|
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PRAEGER

Halo Standoff Clamps

APPLICATION NOTE:

¢ Halo Standoff Clamps are used for mounting interior halo ground rings.

Part No. ‘

HSC100

o HSC100

Clip Style

Stainless Steel w/ Insulating Rubber Grommet

N
¢ e
,,,.%; "--..."
T — HSC100C
" ke
> ¢

Conductor Range
#6 AWG Insulated to #2 AWG Bare

HSC100C

Bare Copper

#6 AWG Insulated to 2/0 AWG Bare

e Will hold the halo 1" off of the wall.
e Supplied with two anchors for mounting to both masonry and stud walls.

HSC150

Part No. ‘

HSC150

Clip Style

Stainless Steel w/ Insulating Rubber Grommet

HSC150C

Conductor Range
#6 AWG Insulated to #2 AWG Bare

HSC150C

Bare Copper

#6 AWG Insulated to 2/0 AWG Bare

e Will hold the halo 1-1/2" off of the wall.
e Supplied with two anchors for mounting to both masonry and stud walls.

CC5

cc7

e o o o

304 SS clip with insulating rubber grommet.

CCS5 fits conductors #6 AWG insulated through #2 AWG bare.
CC7 fits conductors #2 AWG insulated through 2/0 AWG bare.
CC5 and CC7 have .265" mounting hole.
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PRAEGER

Halo Standoff Clamps - R56* Compliant

APPLICATION NOTE:

e Halo Standoff Clamps are used for mounting interior halo ground rings.

) L
HSC100R56 HSC100CR56
Part No. ‘ Clip Style ‘ Conductor Range
HSC100R56 Stainless Steel w/ Insulating Rubber Grommet #6 AWG Insulated to #2 AWG Bare
HSC100CR56 Bare Copper #6 AWG Insulated to 2/0 AWG Bare
e Will hold the halo 2" off of the wall.
[ ) | )
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HSC150R56 HSC150CR56
Part No. ‘ Clip Style ‘ Conductor Range
HSC150R56 Stainless Steel w/ Insulating Rubber Grommet #6 AWG Insulated to #2 AWG Bare
HSC150CR56 Bare Copper #6 AWG Insulated to 2/0 AWG Bare

e Will hold the halo 2-1/2" off of the wall.

*R56 is Motorola, Inc. Standards and Guidelines for Communication Sites
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PRAEGER

Rack Isolating Pad

Part No. ‘ Approx. Each Wt. (lbs.)
IP0621520.5MOTO 1.5

e Used to isolate racks from conductive flooring such as
concrete and prevent multiple ground paths.

e .062" x 15” x 20-1/2" GPO-3 Phenolic Isolation Pad
designed to fit Motorola equipment racks.

e Includes six isolating shoulder washers designed to
accommodate 1/2” anchors.

e Other sizes and configurations available. Contact factory
for more information.

Conduit Bonding Clamps

Conduit Conductor Approx. Each
Range Range (AWG) Wt. (Ibs.) ¥

Part No.

BGC4SCS 1/2" - 3/4" #10 - #2 0.15
TBGC4SCS* 1/2" - 3/4" #10 - #2 0.17
TBGC4SCSSS** 1/2" - 3/4" #10 - #2 0.17

Bronze clamp for bonding conduits that are flush mounted to a surface
such as a wall, floor or ceiling.

e Design utilizes 1/4" diameter long machine screws.

* Electro tin plated bronze. c@us Listed 467
** Includes stainless steel hardware. Rated for direct burial. To

Door Jumpers
Part No. ‘ Length ‘ Approx. Each Wt. (Ibs.) P
GS12094122A1/4 12" 0.5
GS12094182A1/4 18" 0.5

e Door jumpers made from 1/2" x .094 flexible tinned copper flat braid.
e Two holes spaced 5/8" on center per each end.
e Braid is 6 gauge equivalent.
e Dimensions are nominal size.
e Hole size is 1/4".
©
Part No. ‘ Length ‘ Approx. Each Wt. (Ibs.)
GJ6TCR12R11/4 12" 0.15 /,,/“W o i,
" 4 e
GJ6TCR18R11/4 18 0.19 ”// NQ\\

e #6 Tinned copper rope lay for flexibility.
¢ Single hole terminals for ¥4” mounting hardware. ﬁ/
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Tower Grounding Components

Index
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Exterior Grounding Layout.......ccoiiiiiiiii e 222
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GUY Wire ClamiDS cuveiiiiies it e sie st s e e s et e s e e s s e sane e sanneeeaneens 225
Beam ClamDS oottt 225
Tower Standoff for Round Members.....cccoviiiiiiii e 226
Insulated Tower Standoff for Round Members..........cccviiiiiiiiieiinenns 227
Tower Standoff for SNap-INS ....oviiii i e 228
Stainless Steel Down Conductor Standoff ... 228
Stainless Steel Down Conductor Angle Adapter.........covviiiiiiiiiiiniinnnnn. 229
Ban O ClamiD . e 229
Slotted Long Barrel Compression Lugs (Telecommunications) ............. 230
Copper Flat Strap Clamps ..oovi i i i e aaes 230
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Exterior Grounding Layout
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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

X SSIISIRK
o%e%es)
ofesSetiete

MINIMUM WITH ULTRAWELD CONNECTION TYPE "G0582SB” (MOLD NUMBER)
AND NUWTUBEQO (WELD METAL SIZE—ONE PER LOCATION) SEE DETAIL "G”".

NO. GM1212686,

@ NO. 5810, 5/8” x 10°-0" COPPERCLAD GROUND ROD SPACED AT 16

&)

(KEYED NOTES

ULTRAWELD CONNECTION TO 3" — 4” DIA. FENCE POST TYPE VA2SV1.5x4B
(MOLD NUMBER) AND US45 OR NUWTUBE45 (WELD METAL SIZE)— ONE PER
Typical Wireless Communication Site
Exterior Grounding Plan

TYPE VA2SV1.5x4B (WELD MOLD) AND US45 OR NUWTUBE45 (WELD METAL
LOCATION. SEE DETAIL "FG”"

SIZE) — ONE PER GATE. 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)

@ NO. GJUX2S24, FLEXIBLE BONDING JUMPER WITH ULTRAWELD CONNECTION

@ BOND WAVE GUIDE SUPPORTS TO EXTERIOR GROUND LOOP.

©

524"

SOLID COPPER INTERIOR GROUND BAR WITH INSULATORS AND 1/4"x3"x14.5"

Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437
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ULTRAWELD CONNECTION WITH NO. US65 OR NUWTUBE65 (WELD METAL SIZE

— ONE PER LOCATION).
GROUNDED TO TOWER AT THE TOP AND BOTTOM OF THE TOWER AND EVERY

75" OR LESS IF THE TOWER IS TALLER THAN
1000) LOCATED AT 2°—6" MIN. BELOW GRADE OR 6” BELOW THE FROST

EXTERIOR GROUND BAR.(INSTALL NEAR THE POINT WHERE THE COAX LINES
LINE, WHICH EVER IS LOWER.

NUWTUBEW45 (WELD METAL SIZE) AT THREE PLACES PER NO. 2T GROUND
ENTER THE SHELTER) SEE DETAIL "EPK”.

COPPER GROUND CONDUCTOR SHALL BE ATTACHED TO THE MAT USING
ULTRAWELD CONNECTION PT6S2SB (MOLD NUMBER) AND US45 OR
CONDUCTOR.

NO. EPK12, 12 UNIT ENTRANCE PANEL KIT WITH INTEGRATED 1/4
CABLE TO CABLE CONNECTION WITH NO. PT2S2SB (MOLD NUMBER)
INSULATOR AND BEAM CLAMP STANDOFFS. COAX CABLES SHALL BE

@ NO. GBIA14424M, 1/4"x4”x24” SOLID COPPER TOWER GROUND BAR WITH
@ NO. 2T, #2 AWG SOLID TIN COATED COPPER CONDUCTOR (201 LBS. PER

®
®

Section 3
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PRAEGER

Exterior Grounding Layout

PT2S2SB ULTRAWELD CONNECTION VA2SV1.5x4B ULTRAWELD
WITH US65 OR NUWTUBE6S WELD CONNECTION WITH

METAL NUWTUBE45 WELD METAL
NO. 2T, #2 AWG SOLID TINNED
Coprck Brouno CONDUCTOR s et Nk
(201 LBS. PER 1000°) /... JUM
VA2SV1.5x4B ULTRAWELD

GO582SB ULTRAWELD CONNECTION CONNECTION WITH US45
WITH US OR NUWTUBE9O WELD OR NUWTUBE45 WELD
METAL METAL

S NO. 2T, #2 AWG SOLID
NO. 5810, 5/8”" X 10" ——————— = TINNED COPPER CONDUCTOR
COPPER CLAD GROUND ROD 201 LBS. PER 1000’

U

" »
GROUND ROD DETAIL ”G” FENCE GROUNDING DETAIL "FG

NTS NTS

NO. CGKB SERIES,
COAX CABLE
GROUND CLAMP
KIT

NO. GBIA14424M, 1/4" x
4” x 24" SOLID COPPER
GROUND BAR WITH

INSULATORS.

COAX CABLE

NO. 6 AWG. INSULATED
SOFT DRAWN COPPER
CONDUCTOR DOWN TO
EXTERIOR GROUND BAR

-
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i
” ” ”» ” ” ” (=]
ENTRANCE PANEL DETAIL "EPK GROUND BAR DETAIL "GB COAX GROUNDING DETAIL "CGK £ 2
& K]
=
NTS NTS NTS S
5
£
RE STYLE ULTRAWELD S
CONNECTION TO REBAR. R e R TRAWELD ©
VERIFY SIZE OF REBAR VERIFY SIZE OF REBAR
PRIOR TO ORDERING. PRIOR TO ORDERING.
VA2SB ULTRAWELD
VA2SV1.5X4B ULTRAWELD HD2SA ULTRAWELD
83”&5%&%%&%45 CONNECTION WITH US45 CONNECTION WITH US45
R A e OR NUWTUBE45 WELD OR NUWTUBE45 WELD
N oo el AT METAL CONNECT TO STEEL METAL CONNECT TO BASE
piradbeioiiins POST AT LOWEST OF STEEL AT LOWEST
LN AVAILABLE LOCATION AVAILABLE LOCATION

ULTRAWELD DETAILS

NTS
N ® LIGHTNING PROTECTION-GROUNDING -EXOTHERMIC Typical Wireless Communication Site
%A 30 o5, (84 sametron Exterior Grounding Plan
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PRAEGER

Tower Air Terminals

Stainless Steel A :

Approx. Each
Wt. (Ibs.)

586SS3AT 5/8" 6' 6.6

e Made from 304 stainless steel.

e Air terminal features 2" of 5/8"-11 UNC coarse threads and
comes complete with 2 each of stainless steel jam nuts, lock
washers and flat washers.

Part No. ‘ Diameter ‘ Length ‘

3 &

Solid Copper

Approx. Each
Wt. (Ibs.)

Part No. ‘ Diameter‘ Length ‘

1248SCAT

e Used where solid copper air terminals are preferred.
e Air terminal features 2" of 1/2"-13 UNC coarse threads and comes complete
with 2 each of stainless steel jam nuts, lock washers and flat washers.
c@us Listed 96

Copper-Bonded Steel A

Approx. Each
Wt. (lbs.)

585CCAT 5/8" 5' 4.9

e Made from copper-bonded steel (10 mil).

e Air terminal features 2" of 5/8"-11 UNC coarse threads and comes complete
with 2 each of stainless steel jam nuts, lock washers and flat washers.

e Copper-bonded steel provides greater strength and is less susceptible to wind
shear than solid copper air terminals.

Part No.‘ Diameter ‘ Length ‘
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Copper-Bonded Steel

Approx. Each
Wt. (lbs.)

Part No. ‘ Diameter Length ‘

585CCAT-2/0

e Made from copper-bonded steel (10 mil).

¢ Air terminal features 2" of 5/8"-11 UNC coarse threads and comes complete with
2 each of stainless steel jam nuts, lock washers and flat washers.

e 25' of 2/0 AWG 19 strand copper conductor exothermically welded to air terminal.

e Tail can be exothermically welded to steel tower, ground bar or connected to a
down conductor.

NOTE:
¢ Other sizes are available. Contact factory for more information.
e Tower air terminals are mounted on top of and on the sides of towers to help
protect tower lighting, antennas, dishes, etc. from direct lightning strikes.
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Guy Wire Clamps

Conductor to Guy Wire

Part No. ‘ Approx. Each Wt. (lbs.)

SSC25/875 0.4 |, S «
e Can be used for connecting 2 dissimilar g : >
conductors such as copper and galvanized steel. o

e One bolt stainless steel clamp comes with Z
stainless steel hardware. (S

e Accommodates up to 7/8" guy wire and 4/0 ‘
AWG conductor.

Conductor to Guy Wire

Part No. ‘ Approx. Each Wt. (Ibs.)

SSGC.75/1-0D 0.8
SSGC1.00/1.625-0D 0.8
SSGC1.625/2.375-0D 1

SSGC2.375/3.5-0D 1.1

e Can be used for connecting 2 dissimilar
conductors such as copper and galvanized steel.

e One bolt stainless steel clamp comes with
stainless steel hardware.

e Accommodates up to 1" guy wire and 4/0 AWG
conductor.

Beam Clamps

Section 3
Communications Site Equipment

Part No. ‘ Approx. Each Wt. (Ibs.)
SSAA 0.5 =
>
SSAAKIT 1.6 N
e Manufactured from 304 series stainless steel. X
e SSAAKIT includes two assemblies (pictured). 3/8" % /
stainless steel hardware fastens kit to ground bar. ,gi
e SSAAKIT also includes R4150A4 insulators. ——
e Will accommodate up to 1" thick material. SSAA
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PRAEGER

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.

Manufactured from 300 series stainless steel for optimum compatibility.

3/8-16 x 5/8" stainless steel hex head cap screw and lock washer included.

e Available with or without stainless steel hose clamps in a variety of sizes.

Tower Standoffs

Part No Band Clamp Approx. Each Pieces Per = ' N
. Included Wt. (Ibs.) Part No. 3 | 3
TSO No 2.8 10 (| 1-15/16" \ . 1-15/16"

TSOM No 2 10 : \J_ : )| J_
S N

TSO TSOM
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Tower Standoffs with Hose Clamp

Band Clamp Round Member Approx. Each Pieces Per

Included Size O.D. Wt. (Ibs.) Part No. =
TSOC.75/1.75 Yes .75" - 1.75" 2.5 10 ks "4
TSOC2/2.75 Yes 2" -2.75" 3.5 10 9 h
TSOC3/3.75 Yes 3" -3.75" 3.8 10
TSOC4/4.75 Yes 4" - 4.75" 3.8 10
TSOC5/5.75 Yes 5" -5.75" 4 10
TS0C6/6.75 Yes 6" - 6.75" 4 10

5
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PRAEGER

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.

e Manufactured from 300 series stainless steel for optimum compatibility.

3/8" x 1-1/2" insulator with 3/8-16 x 5/8" stainless steel hex head cap screw and

lock washer included.

e Available with or without stainless steel hose clamps in a variety of sizes.

Insulated Tower Standoffs

Band Clamp Approx. Each Pieces Per
ikl ‘ Included ‘ Wt. (Ibs.) Part No.
TSOINS No 5 10
TSOMINS No 4.8 10

e TSOINS uses Tower Standoff TSO.

e TSOMINS uses Tower Standoff TSOM. 5 | E
\‘ b=
i+
©®3
S0
=)
e s
0ns
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Insulated Tower Standoffs with Hose Clamp “H
Band Clamp Round Member | Approx. Each | Pieces Per -
Included Size O0.D. Wt. (Ibs.) Part No. 3
TSOCINS.75/1.75 Yes 75" - 1.75" 6.3 10 : ’EY
TSOCINS2/2.75 Yes 2" -2.75 6.3 10
TSOCINS3/3.75 Yes 3" -3.75" 6.3 10
TSOCINS4/4.75 Yes 4" - 475" 6.5 10
TSOCINS5/5.75 Yes 5" - 5.75" 6.5 10
TSOCINS6/6.75 Yes 6" - 6.75" 6.5 10
>
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PRAEGER

Tower Standoff for Snap-Ins
TSOSI Series

0

e The fast, easy and economical way to provide snap-in mounting of coaxial cables AN

to round tower members. CERTC )
e Manufactured from 300 series stainless steel for optimum compatibility. (=3 *~Q—'"1'“!
e 3/4" hole for snap-in. Snap-In not included. L-j © T
e Available with or without stainless steel hose clamps in a variety of sizes. ‘\\_O,_L

Tower Standoffs for Snap-Ins P
Band Clamp Approx. Each Pieces Per B |
S e Included Wt. (Ibs.) Part No. %
L 1-15/16"
&
e Snap-In not included. > |

Stainless Steel Down Conductor Standoff

Approx. Each | Pieces Per
Wt. (Ibs.) Part No.

SSDCSO 2.8 5

e Range taking down conductor cable clamp with tower standoffs.

e 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 2/0
to 4/0 AWG.

e The small side of the clamp accommodates insulated conductors from
#8 up to 2/0 AWG while the large side accommodates from #1 up to
4/0 AWG.

e Manufactured from stainless steel to allow use with any type of wire.

¢ Available with stainless steel band clamp.

Part No. ‘

_________________________________________________________________________________________________________________________________________________________________|]
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Stainless Steel Down Conductor Angle Adapter

Part No. ‘

Approx. Each Pieces Per =
Wt. (Ibs.) Part No. }.
SSDCAA 4 5 e
e Range taking down conductor cable clamp with tower standoff.

A N
e Designed to attach to flat steel tower members. .
e Fast, easy and economical way to attach down conductors to flat p

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 2/0
to 4/0 AWG.

e The small side of the clamp accommodates insulated conductors from
#8 up to 2/0 AWG while the large side accommodates from #1 up to
4/0 AWG.

e Manufactured from stainless steel to allow use with any type of wire.

Banjo Clamp

o

c

.2

o

Part No. ‘ Approx. Each Wt. (Ibs.) a
BIC 0.5

e 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.

Communications Site Equipment
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PRAEGER

Slotted Long Barrel Compression Lugs
(Telecommunications)

Listed 467 \‘\ -
c@us Listed 486 &

Part No. (Eonductor Szgl:?ng Harc_lware Inspection
Size (AWG) Range Size Port

GECLB62BC 6 .75" to 1" 3/8" Yes Blue
GECLB62BC250BK* 6 .75" to 1" 3/8" Yes Blue
GECLB62BCNP 6 .75" to 1" 3/8" No Blue
GECLB62BCNP250BK* 6 .75" to 1" 3/8" No Blue
GECLB22BCS 2 Sol. 75" to 1" 3/8" Yes White
GECLB22BCS250BK* 2 Sol. .75" to 1" 3/8" Yes White
GECLB22BCSNP 2 Sol. .75" to 1" 3/8" No White
GECLB22BCSNP250BK* 2 Sol. .75" to 1" 3/8" No White
GECLB22BC 2 .75" to 1" 3/8" Yes Brown
GECLB22BC250BK* 2 .75" to 1" 3/8" Yes Brown
GECLB22BCNP 2 .75" to 1" 3/8" No Brown
GECLB22BCNP250BK* 2 .75" to 1" 3/8" No Brown

* 250 pack comes in one gallon bucket.
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Copper Flat Strap Clamps

o
Part No. ‘ Strap Size ‘ Approx. Each Wt. (Ibs.) 5 S
R
FSC2 2" 5 S
FSC3 3" 7.5
FSC4 4" 10 o= 2 /g
FSC6 6" 12.5 » p
e Used for making connection to flat strap or flat braid. \ - @)
e Copper "sandwich" clamps complete with stainless steel hardware. <
The top is 1/8" thick and the bottom is 1/4" thick.
e Ends are designed to allow for exothermically welding conductors o
to clamp.
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Lightning Arrestor Kits

Index

Description Page

Lightning Arrestor KitS ..o e 232
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PRAEGER

Lightning Arrestor Kits
Approx. Each ]

Wt. (Ibs.)
‘ H ‘ w ‘ D ‘ Antenna Mast———=
LABA42A2GKCGB 12" 10" 5" 20 (not included)
LABB42A2GKCGB 16" 14" 6" 20 :][I
Antenna

e Enclosure provides watertight 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 2 more
arrestors.

e 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
(2) Premounted bi-directional surge arrestors
(1) Lightning arrestor ground bar
(2) Coax ground kits
(1) Coax ground bar

(not included)

NEMA 4X enclosure

Arrestor ground bar

Arrestors

Coax grounding kit

Coaxial collection ground bar

Size Approx. Each

‘ Wt. (Ibs.)
LAB12106X0O 12" 10" 6" 24

Enclosure provides watertight environment for both surge arrestors
and connectors.

Surge arrestors protect against lightning induced surge currents.
Lightning arrestor ground bar design allows the addition of 1 more
arrestor.

Coax ground kits provide low impedance ground path.

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

NEMA 4X enclosure

APPLICATION NOTE:
e Lightning arrestor box kits are used in wireless rooftop
communication applications such as broadband point to point,
point to multi-point and other similar type systems.
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Premise Wiring/Data-Com

Index
Description Page
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PRAEGER

Data-Com Grounding & Bonding Applications

7

!

Y

[N KT

|

R
-- =i B
==

W/

Ry
\4
{

e <

Low Impedance BCF ULTRAWELD 4 VHO ULTRAWELD VA ULTRAWELD SRG ULTRAWELD

o)

Signal Reference 2 3 5 5
Grid Riser Connection Connection Connection Connection
Q
GPC Pedestal CPC Pipe Clamp LI12/0142 Dual GECLB C CT C-Tap < > Telecommunication
Clamp @ 9 Rated Lay-In Lug 9 Compression Lug 1 2 Ground Bar
@
RGBHKIT Horizontal 4 Insulated 6 RGJ Rack 17 Unit Bonding 8 Network Building
Rack Ground Bar Rack Ground Bar Ground Jumper Ground Jumper Conductor Ground Tag

\NZ "~ ®  LIGHTNING PROTECTION=GROUNDING -EXOTHERMIC ) ) L
301 ZIEGLER DRIVE GRAYSLAKE, IL Data-Com Grounding & Bonding Applications
“4A 60030 (847) 548-8700

234
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Data-Com Grounding & Bonding Equipment

O O] O
O (o] O

Listed 467
(o] O] (o]

1: Supplementary Bonding Grids

Part No. ‘
SRG105024
SRG125024

Description
10' x 50', 24" O.C. Spacing
12' x 50', 24" O.C. Spacing

e 2” x .016" flat copper conductor
e See Pages 86 & 87 for more information.

EXOTHERMIC
CONNECTION

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

e See Page 88 for more information.

AN

3, 4,5, 6: Ultraweld Connections

Low Emission Exothermic Molds

Weld ‘ Required

Description Handle

Metal

Part No. ‘

R
=i

7: GPC Pedestal Clamps

e ‘ U-Bolt ‘ Pedestal Conductor
Type Size Size
GPC6SQ Square | 1" (1-1/8" OD) #6 AWG
GPC6RD Round | 1" (1-1/8" OD) #6 AWG
GPC4SQ Square | 1" (1-1/8" OD) #4 AWG
GPC4RD Round 1" (1-1/8" OD) #4 AWG
GPC25Q Square | 1" (1-1/8" OD) #2 AWG
GPC2RD Round | 1" (1-1/8" OD) #2 AWG
GPC2/0RD1.75 | Round | 1-1/8"-1-3/4" | 2/0 & #6 AWG
e See Page 90 for more information.
us Listed 467
Listed 96

8: Pipe Clamps

Part No. ‘ Material ‘ Nom:Pipe | Pipe Outslde
CPC.5/.75 | Tinned Bronze 5" -.75" 0.375" - 1"
CPC1/1.25 | Tinned Bronze 1" -1.25" 0.9375" - 1.7"
CPC1.5/2 | Tinned Bronze 1.5"-2" 1.25" - 2.4"
CPC2.5/3 | Tinned Bronze 2.5"-3" 2.5" - 3.5"
CPC3.5/4 | Tinned Bronze 3.5" - 4" 3.375" - 4.5"
CPC5/6 Tinned Bronze 5" - 6" 4.75" - 6.63"

BCF61.5016B #6 Str. to SRG Strip us25 MH1
VHO61SQB #6 Str. to 1" Square Pedestal | US25 MH1
VA6B #6 to Vertical Flat Steel us45s MH1
SRG2016K SRG to SRG Weld USs32 MH1

e For other SRG connections, contact factory.

e For low smoke requirements, a USSKIT (page 301) is
required to convert standard UltraShot molds into LOsmoke
molds using UltraShot weld metal only.

e See Page 127 & 200 for more information.

9: Lay-In Lug

Part No.
Size

Material

Accepts Conductors i

(2) 3/8" x 1" Hex Socket Set
Screws

3/16" Hex Key (not included)
Dual Rated, UL486B Listed

Includes

Requires

Features

@ Listed 486

LI

2/0142

1-

5/8" x 1-1/2"

6

Electro-tin Plated Aluminum

061-T6)

0 to #14 AWG

e See Page 120 for more information.
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FRAEGER

Data-Com Grounding & Bonding Equipment

Listed 467
c@us Listed 486

Part No. ‘ Ca_ble 0.C. Dim. Harqware
Size B/T Holes Size
GECLB62A 6 5/8" 1/4" Blue
GECLB62C 6 1" 3/8" Blue
GECLB22A 2 5/8" 1/4" Brown
GECLB22C 2 1" 3/8" Brown
GECLB1/02C 1/0 1" 3/8" Pink
GECLB2/02C 2/0 1" 3/8" Black
GECLB3/02C 3/0 1" 3/8" Orange
GECLB4/02C 4/0 1" 3/8" Purple
e See Page 115 for more information.
@ @ Listed 486
/ Listed 467

11: Heavy Duty C-Taps

@

Listed 467

13: Horizontal Rack Ground Bars

& Kits
Part No. ‘ Bar Size | Bar or Kit
RGBH14119.25 1/4" x 1" x 19-1/4" Bar
RGBHKIT14119.25 1/4" x 1" x 19-1/4" Kit
RGBH14123.25 1/4" x 1" x 23-1/4" Bar
RGBHKIT14123.25 1/4" x 1" x 23-1/4" Kit
RGBH14135.25 1/4" x 1" x 35-1/4" Bar
RGBHKIT14135.25 1/4" x 1" x 35-1/4" Kit

e Bar includes splice plate. Kit includes splice plate,

Hole
Sets

Hole
Sets

GBI1426TGB 1/4" x 2" x 6"
GBI1426TGBKT 1/4" x 2" x 6" 2 2 Kit
GBI14212TGB 1/4" x 2" x 12" 6 3 Bar
GBI14212TGBKT | 1/4" x 2" x 12" 6 3 Kit
GBI14412TMGB | 1/4" x 4" x 12" 12 6 Bar
GBI14412TMGBKT | 1/4" x 4" x 12" 12 6 Kit
GBI14420TMGB | 1/4" x 4" x 20" 24 6 Bar
GBI14420TMGBKT | 1/4" x 4" x 20" 24 6 Kit

e Kit includes lugs and hardware.

236

Part N Conductor Conductor mounting hardware and ring terminals.
art No. Run Tap e See Pages 68 & 69 for more information.
#2 Stranded #4 Stranded
CT2248 #2 Solid #8 Solid
0 #2 Stranded #2 Stranded
] Cr2222 #2 Solid #2 Solid b
g e See Page 113 for more information.
= 0
g p
(="} .
oM '
29
0 =
o
23 (5
ow @® @ ;
."g" ®
5 &0
3 A
A c g N
12: Telecommunication Ground Bars ~ v | c@us Listed 467
. ®
& Klts @@%@Vﬁ 0
No. of | No. of @ip’@
Bar Size 5/16 7/16 ;g

14: Vertical Rack Ground Bars &
Kits

Part No. ‘ Bar Size | Bar or Kit
RGBV145836A 1/4" x 5/8" x 36" Bar
RGBVKIT145836A 1/4" x 5/8" x 36" Kit
RGBV145872A 1/4" x 5/8" x 72" Bar
RGBVKIT145872A 1/4" x 5/8" x 72" Kit

¢ Kit includes lug and all necessary hardware.
e See Page 70 for more information.

Harger Lightning & Grounding - ©2025 - www.harger.com + 800.842.7437



PRAEGER

Data-Com Grounding & Bonding Equipment

[CHe) mmu: 36 immn ORIe)

I
\ \ c@us Listed 467

15: Insulated Ground Jumpers & Kits 16: Rack Bonding Jumper Kit

RGI67G1082AKIT
Conductor Type #6 AWG x 7 Strand THW Green
Conductor Length ERji#

Conductor Jumper

FERE e, Type . i or Kit

GJ67G82A1/4 67G 8" 5/8" 1/4" Jumper No. of Holes 2

GJ67G82A1/4KIT 67G 8" 2 5/8" 1/4" Kit Hole Size 1/4"
GJ67G102A1/4 67G 10" 2 5/8" 1/4" Jumper On Center Spacing 5/8"

GI67G102A1/4KIT | 67G 10 2 /8" | /4" | Kit « Kit includes (2) screws (SMS0126SHWZ) and
GJ67G122A1/4 67G 12" 2 5/8" 1/4" Jumper (1) antioxidant (HAAJC1/2).

GJ67G122A1/4KIT 67G 12" 2 5/8" 1/4" Kit

e #6 AWG x 7 Strand Green THW2 insulation.
e Kit includes all necessary hardware.
e See Page 106 for more information.

@l VA VA VA VW Wl U WA WA WA W ENe)

A B £

£

17: One Hole Unit Bonding Conductor Kits =

Part No. ‘ Conductor Type ‘ Length ‘ No. of Holes Per Side Hole Size A ‘ Hole Size B m"f:‘-

=

UBC61411/4KIT5 6MTWG/YS 14 1 1/4" 1/4" g 7))

UBC61411/410KIT5 6MTWG/YS 14 1 1/4" #10 § g

UBC61811/4KIT5 6MTWG/YS 18 1 1/4" 1/4" ‘n.‘g

UBC61811/410KIT5 6MTWG/YS 18 1 1/4" #10 g

UBC63211/4KIT5 6MTWG/YS 32 1 1/4" 1/4" E

UBC63211/410KIT5 6MTWG/YS 32 1 1/4" #10 8
UBC63811/410KIT5 6MTWG/YS 38 1 1/4" #10

e Conductor type is #6 MTW wire with Green insulation and yellow spiral stripe.
e Kit includes (5) jumpers and (1) antioxidant (HAAJC1/2).

18: Network Building Ground Tag

Part No. ‘ Material
. WARNING
GRNTAG607PK10 Plastic IF THIS CLAMP OR
e Dimensions are 2.125" x 3.75". ] WIRE IS LOOSE OR MUST
¢ Yellow tag with green text. ' BE REMOVED PLEASE
e Tag is UV Resistant. CALL THE BUILDING
TELECOMMUNICATIONS
MANAGER
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ULTRAWELD HARGER

Section 4
Ultraweld® Exothermic Connections

Exothermic Connections

Index
Description Page
(©0] o] aT=Toiu o] o TN B/ 01T 240
EXOtNEIMIC PrOCESS ittt e e 247
Main Components of an Exothermic Connection...........ccovviviiiiiinnnn.. 247
UItraShot Drop-IN PrOCESS ..cviiiiiiiiiei it eie e eiee e e snnneennneennns 248
NuwTube Pour & ShOOt PrOCESS ..vviiiiiiiiii ittt e e e e e 249
UltraShot Controllers & ACCESSOMIES ..viiiviiiiiii it niaeeas 250
LT Lo T = = 252
Ultraweld TeCh SUP POt AP D ot e rre e e aneeaas 254
Connections: Cable to Cable. ..o 255
Cable to Ground RO ....oviiiiiiii i i e 262
Ground Rod to Ground ROd .....vvvvviiiiiiiiiiii i 267
Cable to Steel Surface / Pip€.....covviiiiiiiiiiiiiiiiie i 268
Cable to Lug or BUSDar.....ccvviiiiiiiiiiiiii i i naens 279
Tinned Copper Lugs & Bent LugS.......ccviiiiiiiiiiiininnnn. 281
Cable to Busbar......ccoiiiiiii 282
Cable to Reinforcing Steel.......cooovvviiiiiiiiic e 283
Cable to Rail .ovvviii i e 290
(] T ] £ o= 292
Equipment Ground Plates, Molds & Assemblies.......ccovvviiiiiiiiinnnnnn. 294
Aircraft Ground Receptacle ......ovviiiiiii 298
Ufer Ground ASSemblies ..o e 299
Ground Access Ground Bar ....coiiiiiiiiiiiii i e 299
Flexible Gate JUMPEIS ... e e e aees 300
LOSMOKE SY S M Lottt e e 301
Materials, TOOIS & ACCESSOMIES vuvviiiiiititt it iiii sttt eraiaeeererainneeens 302
Technical INformation ..o e 310
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BBDVS

BBHTVS

BBT

BBTHS

BBUVS

AVELD

PRAEGER

Connection Types

ARNITGY & o £ =

BBVTVS

BC

BCB

BCE

BCF

BCU

BCX

BD

BDELVS

BDERVS

BDW

J{Q{YESPBTT Y

BH

BHBBVTD

BHEBHBT

BHEBHT

BHEBVTD

BHEBVTT

BHEBVTU

BHEXC

BHFA

BHFBHF

BHFBHT

BHFBHX
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ULTRAWELD HARGER

Connection Types

Ultraweld® Exothermic Connections

@BHFBHXC @ BTE % CACIVA i
@ BL % BU @ CAVU
~
§ BLDVS % BUW @ CACIVU
5 BLHS BV % C

H
<

BLLVS @ BVFBVF @ CIHD
BLRVS @ BVFBVFT % CIHU
% BMB W BVFBVT @ CIVA
? BN @CAHD @ CIVD
ﬁ BO @ CACIHD @ CIVDO
@ BP %CAHT @ CIVH

——
=", BS %CACIHT &0 cIvL
/
\
% BT CAVA Ta&| CIVR
\
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Connection Types
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EGPCVD

EGPCVU

EGPGRT

EGPHB

EGPID

EGPIO

EGPSG

EGPVBS

FGRBS

FGRGD

FGPGO

FGRIGD
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ULTRAWELD HARGER

Connection Types

Ultraweld® Exothermic Connections

@ GCU % GHVSX % GRHT ”
% GCV & GLA % GROT
%% GD @ GLV % GRS
% GE E%’ GO %GRST
% GF %}% GoC %GRT

@ GG % GOT %kao
%GGH % GOXO ﬁ% GS
%GH % GOXX % GSC
GHLE %%@ GP GSSD
<

>

’%? GHSD 0 GPHSD % GT
m GHSO % GPT %GTC
@ GHSRT <3-C, GRH90B @ GU
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ULTRAGHVELD PRAEGER

Connection Types

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

% GUBV @ HCLVS45 @ HSVB
@% GUC @ HCTVS45 @ HSVC
% GV % HT
qﬂﬁ GVSAS = nu
E@ GVSD ﬂ HVBB
% GVSO ﬂ HVBM
[@ GVSP ﬁ HVBT

@ GVSS

@ HB @HRT @f'§ LE
ﬁ HBUVS WHRV3OTL % LU
& HBVS % HRV30TR % LV
% HCHP w HRV90B W PB
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PRAEGER

ULTRANVELD

Connection Types

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg
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ULTRANVELD Lok

Exothermic Process

The Exothermic Process is an effective and safe method of welding copper

Section 4
Ultraweld® Exothermic Connections

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 maintained. 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 is permanent, maintenance
free, and will not increase in resistance. The finished connection also provides an
ampacity that exceeds that of the conductors being joined.

Main Components of an Exothermic
Connection

DRONE Weld Metal Mold Handle
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ULTRAGHVELD PRAEGER

UltraShot Drop-In Process

SUOI123UU0Y JIWIAYI0XT plamenn
7 uonasg

Step 1: Step 2: Step 3:
Dry and clean the mold and conductor. Place conductors and UltraShot Close the lid and attach DRONE
cartridge into mold. cord to the UltraShot igniter.

Step 4: Step 5:

Push and hold both igniter buttons Reaction is made, open mold to

at the same time. remove connection and clean mold
before next
connection.

A completed UltraShot connection

NOTES:
o When exothermic welding, always wear proper clothing, safety glasses and gloves.
o Harger offers Ultraweld training and certification.
e Contact the factory for more information.
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ULTRAHVELD PRAEGER

NuwTube Pour & Shoot Process

Section 4
Ultraweld® Exothermic Connections

Step 1: ' ' Step 2: Step 3:

Torch dry the mold before making Clean and dry conductors, insert Insert disk into mold.
the first connection. conductor into mold, close handle

clamp and lock mold.

Step 4: Step 5: Step 6:
Remove Clear cap from NuwTube, Close lid, remove Orange cap from Ignite material located on top of
pour weld metal into mold. starting powder chamber and the lid using a flint igniter (FLTIG).

sprinkle next to ignition hole.

Step 7: Complete NuwTube connection
After the connection is complete,

open the mold and remove the

connection, remove slag and clean

mold before making the next

connection.

NOTES:
o When exothermic welding, always wear proper clothing, safety glasses and gloves.
o Harger offers Ultraweld training and certification.
o Contact the factory for more information.
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ULTRAVVELD BAFEGGER
UltraShot Controllers

e UltraShot is a copper drop-in cartridge that is consumed during the exothermic reaction process
initiated by the DRONE.

e Cartridge is consumed leaving minimal waste.

e Reliable ignition process allows for little downtime.

Controller

Part No. ‘ Approx. Each Wt. (Ibs.)
DRONE 1

e Exclussive hand held ignitor for UltraShot weld metal.
¢ Includes a six-foot cord with quick latch disconnect.

e Utalizes a Milwaukee M18 REDLITHUM battery.

¢ Audible ignition alert.

e LED indicates ignition.

g -
Accessory Kit
Part No. ‘ Approx. Each Wt. (Ibs.)
DAK 17.3
Kit Includes:

(1) MIL1820BAT - Milwaukee M18 REDLITHIUM battery

(1) MIL1812CHARGER - Milwaukee M18 & M12
Multi-Voltage charger

(1) DRONECASE - Storage case for DRONE, Battery,
Charger, and Cord

Controller with Accessory Kit

Part No. | Approx. Each Wt. (Ilbs.)
DRONEKIT 6.5

Kit Includes:
(1) DRONE - Compact UltraShot Controller
(1) MIL1820BAT - Milwaukee M18 REDLITHIUM battery
(1) MIL1812CHARGER - Milwaukee M18 & M12
Multi-Voltage charger
(1) DRONECASE - Storage case for DRONE, Battery,
Charger, and Cord
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ULTRAWELD HARGER

UltraShot Controller Accessories

DRONE Cords
— Approx. Each
Description ‘ Wt. (Ibs.)
DRONECORD 6' Drone Cord 0.2
DRONECORD15 15' Drone Cord 0.2

Drone Cord
¢ Allows for flexibility in tight spaces as well as maintaining a safe

distance from the reaction.

Milwaukee M18
REDLITHIUM Battery

Approx. Each

Part No. Wt. (Ibs.)

MIL1820BAT 1.5

LITHIUM

e 18 volt battery featuring a built-in fuel gauge.
e Utilized by the DRONE.

Milwaukee Charger
Approx. Each

Part No. Wt. (Ibs.)

MIL1812CHARGER 2
e Accepts M18 & M12 battery packs.

DRONE Storage o
PartNo. | ARprox. Each (
DRONECASE 5 N :
DRONEPOUCH 0.3 =
o DRONECASE storage case for DRONE, Battery, Charger and Cord DRONECASE
(not included).
e DRONEPOUCH easily transports the DRONE hands-free from DRONEPOUCH

connection to connection.
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ULTRAVELD FRAEGER
Weld Metal

=

a3

=

1]

8

m

f’;? UltraShot UltraShot (Drop-In)

(=3 e Electronically ignited using the DRONE. Size ‘ Qty. Per Carton

‘5_3. i e The weld metal is packaged in individual, moisture resistant

9 copper drop-ins. us25 20

3 e Cartridge is consumed leaving minimal waste.. us32 20

a e Each drop-in is marked with the size. US45 20

= e Sold in carton quantity.

@ US65 20
Us9oo 10
US115 10
US150 10
Us200 10
USs250 10
Us300 10
us400 5
US500 5
uUse600 5
USs750 5

Approx. Each

Part No. Wt. (Ibs.)

USBOXKIT

e Convenient and rugged exothermic UltraShot storage.
e 20-1/16" long x 8-7/16" wide x 9-7/16" tall
e 20 gauge electrostatically painted steel box, central
lockable clasp.
e 3 stackable aluminum trays included to store Harger
UltraShot size range 25-300.
e UltraShot not included.
e Additional trays are available.
Kit Includes:
(1) USBOX Storage Box
(1) USSBT25/65 Storage Tray
(1) USSBT90/200 Storage Tray
(1) USSBT250/300 Storage Tray

USBOX & Storage Trays

Part No. ‘ Description ‘ Al l;:tz;asShot ‘ Tg;:;isst ‘ A'w:.oz(l.bi?)‘:h
USBOX Storage Box n/a n/a 5.5
USSBT25/65 Storage Tray 25 - 65 32 1.5
USSBT90/200 Storage Tray 90 - 200 18 1.5
USSBT250/300 | Storage Tray 250 - 300 18 1.5
USSBT400/500 | Storage Tray 400 - 500 12 1.5
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Weld Metal

NuwTube

e The weld metal is packaged in individual, moisture resistant plastic tubes.
e Dual chamber design holds starting material and weld metal separately,
in the same tube.

e Easy to identify with color coded caps.
Clear = Weld Metal
Orange = Starting Material.

e Each cartridge is marked with the size.

e Each carton also contains metal disks. One metal disk is used for each
connection.

e Sold in carton quantity.

Disks

. . Approx. Box | Pieces Per
Part No. Description ‘ Diameter Wt. (Ibs.) Part No.
Used in molds using "
DISK15/65 15 - 65 weld metal 3/4 0.1 20
Used in molds using "
DISK90/115 90 - 115 weld metal 1 0.1 10
DISK150/500 Used in molds using 1-1/2" 0.3 10
150 - 250 weld metal '

e The disk rests on the bottom of the crucible and holds the weld metal powder in
place until the reaction occurs.

e A new disk is required each time a weld is made.

e Disks are included with the NuwTube Weld Metal.

Disk Kit BT N\
Part No. ‘ Approx. Each Wt. (Ibs.) i up
DISKKIT1 0.3 ety e e

e A Disk Kit contains three sizes of steel disks; 60
small, 30 medium and 30 large.

253
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NuwTube (Pour & Shoot)
Size ‘ Qty. Per Carton
NUWTUBE15 20
NUWTUBE25 20
NUWTUBE32 20
NUWTUBE45 20
NUWTUBEG65 20
NUWTUBESO 10
NUWTUBE115 10
NUWTUBE150 10
NUWTUBE200 10
NUWTUBE250 10

Section 4
Ultraweld® Exothermic Connections



ULTRAHVELD PRAEGER

Ultraweld Tech Support App

7 uonasg

SUO[123UU0Y JJWI3YI0X] Plamenn

ULTRAWELD
TECH SUPPORT APP

Ultraweld Exothermic Welding Process

Ultraweld creates permanent, maintenance free electrical connections that typically
outlast both the conductor and the elements they join. These high-performance
bonds are engineered for durability and reliability in even the most demanding
environments. To support proper installation, molds are equipped with QR codes
that link directly to instructional videos and downloadable PDF guides, ensuring
you have access to the right information when you need it.

Ultraweld Tech Support App

Tap into Harger’s decades of field expertise with the Ultraweld Tech Support App.
Designed for both pre-installation and post-installation support, the app helps
users troubleshoot and optimize their connections with ease.

Quickly search by:
e Connection style
¢ Ignition challenges
e Field issues

Receive targeted guidance on:
e Conductor positioning
e Surface preparation
e Mold preparation
e Troubleshooting finished connections

. __________________________________________________________________________________________________________________________________________________________________|
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ULTRAWELD HARGER

Cable to Cable

Mold Information:

e Parallel Through Splice of Horizontal Cables, Tap Conductor Over Run

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

PT Connection

PT CableSize | Mold | Weld Metal | Required
Run Part No. | ultraShot NuwTube Handle
#6 #6 PT66B us2s NUWTUBE25 MH1
#8 Sol | PT48SB Us32 NUWTUBE32
#8 PT48B USs32 NUWTUBE32
#4 | #6 Sol | PT46SB us32 NUWTUBE32 MH1
#6 PT46B USs32 NUWTUBE32
#4 PT44B us32 NUWTUBE32
#2 Sol | #2 Sol | PT2S2SB US65 NUWTUBE65 MH1
. #8Sol | PT28SB Us45 NUWTUBE45
c@us Listed 467
#6 through 250 MCM #8 PT28B us4s NUWTUBE45
#6 Sol | PT26SB Us45 NUWTUBE45
#2 #6 PT26B us4s NUWTUBE45 MH1
#4 PT24B Us65 NUWTUBE65
#2 Sol | PT22SB Us65 NUWTUBE65
PT 4/0 2/0 B #2 PT22B US65 NUWTUBE65
T #8 Sol | PT1/08SB US65 NUWTUBE65
o #8 PT1/08B Use65 NUWTUBEG65
. rice #6 Sol | PT1/06SB US65 NUWTUBE65
Cab,{‘ar?'ze Key 10 #6 PT1/06B Use65 NUWTUBEG65 MH1
#4 PT1/04B US65 NUWTUBE65
Style #2 Sol | PT1/02SB Use65 NUWTUBE65
Cable #2 PT1/02B Us65 NUWTUBE65
Size Tap 1/0 PT1/01/0B Us90 NUWTUBE9SO
#8 Sol | PT2/08SB US65 NUWTUBE65
#8 PT2/08B Use65 NUWTUBE65
#6 Sol | PT2/06SB Us90 NUWTUBESO
#6 PT2/06B Us90 NUWTUBESO
2/0 #4 PT2/04B Us90 NUWTUBESO MH1
#2 Sol | PT2/02SB Us90 NUWTUBESO
#2 PT2/02B Us90 NUWTUBESO

1/0 PT2/01/0B US115 NUWTUBE115
2/0 PT2/02/0B US115 NUWTUBE115

#8 Sol | PT3/08SB US90 NUWTUBE90
#8 PT3/08B US90 NUWTUBE9O
#6 Sol | PT3/06SB US90 NUWTUBE9O
#6 PT3/06B US90 NUWTUBE9O
3/0 #4 PT3/04B US115 | NUWTUBEILS | ..
#2 Sol | PT3/02SB US115 | NUWTUBE115
#2 PT3/02B US115 | NUWTUBE115
1/0 | PT3/01/0B | US115 | NUWTUBE115
2/0 | PT3/02/0B | US150 | NUWTUBE150
Recommended Accessories: 3/0 | PT-3/03/0B| US150 | NUWTUBE150
LDSTBLZR - M - ' . #8 Sol | PT4/08SB US90 NUWTUBE90
old Stabilizer Kit
CCBRSH1 - Cable Cleaning Brush #8 | PT4/08B US90 | NUWTUBESO
. #6 Sol | PT4/06SB US90 NUWTUBE9O
MCBRSH1 - Mold Cleaning Brush #6 PT4/06B Us9oo NUWTUBE90
#4 PT4/04B US150 | NUWTUBE150
4/0 | #2 S0l | PT4/02SB US150 | NUWTUBEL50 | MH1
. #2 PT4/02B US150 | NUWTUBE150
PT Instructions 1/0 | PT4/01/0B | US150 | NUWTUBE150

2/0 PT4/02/0B US150 NUWTUBE150
3/0 PT4/03/0B us200 NUWTUBE200
4/0 PT4/04/0B uUSs200 NUWTUBE200

OF:A0
=
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ULTRAHVELD PRAEGER

Cable to Cable

Mold Information: . .
e Tee of Horizontal Run & Tap Cables < Horizontal Split >

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after 2-Piece Design

conductor number: 2S = 2 AWG solid conductor.

7 uonasg

RT Connection
RT Cable Size ‘ Mold ‘ Weld Metal ‘ Required

Run Tap Part No. | uiltraShot NuwTube Handle

SUO[123UU0Y JJWI3YI0X] Plamenn

#6 RT66B US32 NUWTUBE32 MH1
#4 #4 RT44B US32 NUWTUBE32 MH1
#2Sol | #2Sol | RT2S2SB US45 NUWTUBE45 MH1
#6 RT26B US45 NUWTUBE45
4 #4 RT24B US45 NUWTUBE45 H
#2Sol | RT22SB US45 NUWTUBE45
#2 RT22B US45 NUWTUBE45
c@"s Listed 467 #6 RT1/06B US45 NUWTUBE45
#6 through 250 MCM
6 through 250 MC #4 RT1/04B US45 NUWTUBE45
1/0 | #2Sol | RT1/02SB US45 NUWTUBE45 MH1
#2 RT1/02B US45 NUWTUBE45
1/0 | RT1/01/0B US90 NUWTUBES0
#6 RT2/06B US45 NUWTUBE45
RT 4/0 2/0 B #4 RT2/04B US45 NUWTUBE45
o0 | #2Sol | RT2/025B US45 NUWTUBE45 H
T #2 RT2/02B US45 NUWTUBE45
o 1/0 | RT2/01/0B US90 NUWTUBEQO
rice
Cable Size i 2/0 | RT2/02/0B US90 NUWTUBES0
Run #6 RT3/06B US45 NUWTUBE45
Style #4 RT3/04B US45 NUWTUBE45
Cable #2 Sol | RT3/02SB US45 NUWTUBE45
Size Tap 3/0 #2 RT3/02B US45 NUWTUBE45 MH1
1/0 | RT3/01/0B US90 NUWTUBEQ0
2/0 | RT3/02/0B US90 NUWTUBES0
/ - - \ 3/0 | RT3/03/0B | US115 | NUWTUBE115
Horizontal Split #6 RT4/06B US90 NUWTUBE9QO
2-Piece Design #4 RT4/04B Us90 NUWTUBE90
#2 Sol | RT4/02SB US90 NUWTUBEQ0
40 #2 RT4/02B US90 NUWTUBES0 H
1/0 | RT4/01/0B US90 NUWTUBEQ0
2/0 | RT4/02/0B US90 NUWTUBES0
3/0 | RT4/03/0B | US115 | NUWTUBE115
4/0 | RT4/04/0B | US150 | NUWTUBE150

Recommended Accessories:
MLDSTBLZR - Mold Stabilizer Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for Weld Metal 25-115
MCSPD150/400 - Mold Cleaning Spade for Weld Metal 150 & Larger

RT Instructions

E#EE
of:
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ULTRAWELD HARGER

Cable to Cable

Mold Information: . .
e Tee of Horizontal Run & Tap Cables <Vertlcal & Horlzontal>

e Three-piece design allows for ease of mold cleaning. Split 3-Piece Design
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

RT Connection
RT Cable Size Mold ‘ Weld Metal | Required

Part No. UltraShot NuwTube Handle

#6 RT4/061 US90 NUWTUBE90
#4 RT4/041 US90 NUWTUBE9O
#2 Sol RT4/02S1 US90 NUWTUBE90
4/0 #2 RT4/021 US90 NUWTUBE9O MHE
1/0 RT4/01/01 US90 NUWTUBE90
2/0 RT4/02/01 US90 NUWTUBE9O
3/0 RT4/03/01 US115 NUWTUBE115
4/0 RT4/04/01 US150 NUWTUBE150
c@us Listed 467 #2 RT25CM2I Us90 NUWTUBE90
#6 through 250 MCM 1/0 RT25CM1/01 Us90 NUWTUBE90
250 2/0 RT25CM2/01 US90 NUWTUBE90 MHE
MCM 3/0 RT25CM3/01 US150 NUWTUBE150
4/0 RT25CM4/01 US150 NUWTUBE150
250 MCM | RT25CM25CMI |  US150 NUWTUBE150
#2 RT3CM2I US90 NUWTUBE9O
RT 4/0 4/0 1 1/0 RT3CM1/01 US90 NUWTUBE9O
T 300 2/0 RT3CM2/01 US90 NUWTUBE9O
_ e 3/0 RT3CM3/01 US150 NUWTUBE150 MH6
_ Price 4/0 RT3CM4/01 US150 NUWTUBE150
Cab&ir]s'ze Key 250 MCM | RT3CM25CMI | US200 NUWTUBE200
300 MCM | RT3CM3CMI US200 NUWTUBE200
Style #2 RT35CM2I US90 NUWTUBE90
ngbgp 1/0 RT35CM1/01 US90 NUWTUBESO
2/0 RT35CM2/01 US90 NUWTUBE90
350 3/0 RT35CM3/01 US150 NUWTUBE150 MHE
MCM 4/0 RT35CM4/01 US150 NUWTUBE150
//Vertical & HorizontaN 250 MCM | RT35CM25CMI Us200 NUWTUBE200
Split 3-Piece Design 300 MCM RT35CM3CMI Us200 NUWTUBE200
350 MCM | RT35CM35CMI | US200 NUWTUBE200
#2 RT5CM2I US90 NUWTUBE90
1/0 RT5CM1/01 US90 NUWTUBE9O
2/0 RT5CM2/01 US90 NUWTUBE90
500 3/0 RT5CM3/01 US150 NUWTUBE150
e 4/0 RT5CM4/01 US150 NUWTUBE150 MH6
250 MCM | RT5CM25CMI | US200 NUWTUBE200
300 MCM | RT5CM3CMI US200 NUWTUBE200
350 MCM | RT5CM35CMI | US200 NUWTUBE200
500 MCM | RT5CM5CMI US300 | (2) NUWTUBE150
1/0 RT75CM1/01 US150 NUWTUBE150 MH6
2/0 RT75CM2/01 US150 NUWTUBE150 MH6
3/0 RT75CM3/01 US150 NUWTUBE150 MH6
250 4/0 RT75CM4/01 US150 NUWTUBE150 MH6
vom | 250 MCM | RT75CM25CMI | US200 NUWTUBE200 MH6
300 MCM | RT75CM3CMI | US200 NUWTUBE200 MH6
. 350 MCM | RT75CM35CMI | US250 NUWTUBE250 MH6
Recommended Accessories: 500 MCM | RT75CM5CM) | US400 | (2) NUWTUBE200 |  MH7
yégsgg'l-mc' t")’:o"éIStaP"'Z%r K'E 750 MCM | RT75CM75CM] | US500 | (2) NUWTUBE250 MH7
MCBROHI - Maoldedeeaanr}'nnggBrLuSSh 1/0 RTIMM1/01 US150 NUWTUBE150 MH6
2/0 RT1MM2/01 US150 NUWTUBE150 MH6
3/0 RT1MM3/01 US200 NUWTUBE200 MH6
4/0 RT1MM4/01 US200 NUWTUBE200 MH6
. 1000 | 250 MCM | RTIMM25CMI | US200 NUWTUBE200 MH6
RT Instructions MCM | 300 MCM | RT1MM3CMI US200 NUWTUBE200 MH6
EE 350 MCM | RTIMM35CMI | US250 NUWTUBE250 MH6
: 500 MCM | RT1MMS5CM] US400 | (2) NUWTUBE200 MH7
750 MCM | RTIMM75CM] | US500 | (2) NUWTUBE250 MH7
[ 1000 MCM | RTIMM1MM] US500 | (2) NUWTUBE250 MH7
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ULTRAHVELD PRAEGER

Cable to Cable

Mold Information: . .
e Cross of Horizontal Cables, Lapped & Not Cut Horizontal Split
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after 2-Piece Design

conductor number: 2S = 2 AWG solid conductor.

7 uonasg

XO Connection

SUO[123UU0Y JJWI3YI0X] Plamenn

XO Cable Size Mold ‘ Weld Metal ‘ Required
Run Part No. UltraShot NuwTube Handle

#6 #6 XO66B US45 NUWTUBE45 MH1
#4 #4 X044B US65 NUWTUBE65 MH1
#2Sol | #2 Sol X02S2SB Us90 NUWTUBE90 MH1
4o #4 X024B US65 NUWTUBE65 MH1
#2 X0228B Us90 NUWTUBE90
#4 X01/04Q Us115 NUWTUBE115
c@us Listed 467 1/0 #2 X01/02Q US115 NUWTUBE115 MH1
#6 through 250 MCM 1/0 X01/01/0Q US150 NUWTUBE150
#2 X02/02Q US150 NUWTUBE150
2/0 1/0 X02/01/0Q US200 NUWTUBE200 MH1
2/0 X02/02/0Q US200 NUWTUBE200
X0 4/0 2/0 Q #2 X03/02Q US150 NUWTUBE150
T 3/0 1/0 X03/01/0Q US200 NUWTUBE200 MH1
2/0 X03/02/0Q US200 NUWTUBE200
) Price 3/0 X03/03/0Q US250 NUWTUBE250
Cable Size Key
RUn #2 X04/02Q US150 NUWTUBE150
Style 1/0 X04/01/0Q US200 NUWTUBE200
y Cabl 4/0 2/0 X04/02/0Q US200 NUWTUBE200 MH1
Sizae T‘; 3/0 X04/03/0Q US250 NUWTUBE250
P 4/0 X04/04/0Q US250 NUWTUBE250

// Horizontal Split \

2-Piece Design

Recommended Accessories:
MLDSTBLZR - Mold Stabilizer Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for Weld Metal 25-115
MCSPD150/400 - Mold Cleaning Spade for Weld Metal 150 & Larger

XO Instructions
e
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ULTRAWELD HARGER

Cable to Cable

Vertical & Horizontal
Mold Information: Split 3-Piece Design
e Cross of Horizontal Cables, Lapped & Not Cut

Section 4
Ultraweld® Exothermic Connections

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor. .
XO Connection

Xo Cable Size ‘ Mold ‘ Weld Metal ‘ Required
Run Tap Part No. UltraShot NuwTube Handle

#2 X04/021 US150 NUWTUBE150
1/0 X04/01/01 US200 NUWTUBE200
4/0 2/0 X04/02/01 US200 NUWTUBE200 MH6
3/0 X04/03/01 US250 NUWTUBE250
4/0 X04/04/01 US250 NUWTUBE250
#2 X025CM2I US150 NUWTUBE150
1/0 X025CM1/01 US250 NUWTUBE250
¢(U)us Listed 467 250 2;0 xozscm;m US250 , I;IUWTUBEZSO MHG
MCM 3/0 X025CM3/01 US300 2) NUWTUBE150
#6 through 250 MCM 4/0 X025CM4/01 US300 | (2) NUWTUBE150
250 MCM | XO25CM25CMI US300 | (2) NUWTUBE150
#2 XO5CM2I US250 NUWTUBE250 MH6
1/0 XO5CM1/01 US300 | (2) NUWTUBE150 MH6
2/0 XO5CM2/03 US400 | (2) NUWTUBE200 MH7
X0 4/0 2/0 1 500 3/0 XO5CM3/0] US500 | (2) NUWTUBE250 |  MH7
T MeM 4/0 XO5CM4/0] US500 | (2) NUWTUBE250 MH7
250 MCM | XO5CM25CMJ] US500 | (2) NUWTUBE250 MH7
Price 300 MCM | XO5CM3CM] US600 | (3) NUWTUBE200 MH7
Cable Size Key 350 MCM | XO5CM35CMJ] US600 (3) NUWTUBE200 MH7
Run 500 MCM | XO5CM5CMJ US750 (3) NUWTUBE250 MH7
Style
Cable
Size Tap

/Vertical & HorizontaN

Split 3-Piece Design

Recommended Accessories:
MLDSTBLZR - Mold Stabilizer Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

XO Instructions

=1 =l
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ULTRAHVELD PRAEGER

Cable to Cable

Mold Information:

e Cross of Horizontal Cables, Tap Cable Cut, Cables in Same Plane

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

XX Connection

XX Cable Size Mold Weld Metal Required

SUO[123UU0Y JJWI3YI0X] Plamenn

Run ‘ Tap ‘ Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
#6 #6 XX66B US32 NUWTUBE32 MH1
#4 #4 XX44B US45 NUWTUBE45 MH1
#2 Sol | #2 Sol XX252SB US65 NUWTUBE65 MH1
4o #4 XX24B US65 NUWTUBEG65 MH1
#2 XX22B US65 NUWTUBE65
#4 XX1/04B Us90 NUWTUBE90
1/0 #2 XX1/02B USs90 NUWTUBE9O MH1
c@us Listed 467 1/0 XX1/01/0B Us90 NUWTUBE9O
#6 through 250 MCM #2 XX2/02B US115 NUWTUBE115
2/0 1/0 XX2/01/0B US115 NUWTUBE115 MH1
2/0 XX2/02/0B US115 NUWTUBE115
#2 XX3/02B US115 NUWTUBEL15
XX 4/0 2/0 B 3/0 1/0 XX3/01/0B US115 NUWTUBE115 MH1
/ / 2/0 XX3/02/0B US150 NUWTUBE150
T 3/0 XX3/03/0B US150 NUWTUBE150
Price #2 XX4/02B US115 NUWTUBE115
Cable Size Key 1/0 XX4/01/0B US150 NUWTUBE150
Run 4/0 2/0 XX4/02/0B US150 NUWTUBE150 MH1
Style 3/0 XX4/03/0B US200 NUWTUBE200
Cable 4/0 XX4/04/0B US200 NUWTUBE200
Size Tap #2 XX25CM2B US115 NUWTUBEL15
1/0 XX25CM1/0B US150 NUWTUBE150
250 2/0 XX25CM2/0B US150 NUWTUBE150 MH1
MCM 3/0 XX25CM3/0B US200 NUWTUBE200
4/0 XX25CM4/0B US200 NUWTUBE200
250 MCM | XX25CM25CMB |  US200 NUWTUBE200
#2 XX5CM2B US200 NUWTUBE200 MH1
1/0 XX5CM1/0B US250 NUWTUBE250 MH1
2/0 XX5CM2/0B US250 NUWTUBE250 MH1
500 3/0 XX5CM3/0C US300 | (2) NUWTUBE150 MH2
e 4/0 XX5CM4/0C US300 | (2) NUWTUBE150 MH2
250 MCM | XX5CM25CMC | US300 | (2) NUWTUBE150 MH2
300 MCM | XX5CM3CMC US400 | (2) NUWTUBE200 MH2
350 MCM | XX5CM35CMC | US400 | (2) NUWTUBE200 MH2
500 MCM | XX5CM5CMC US500 | (2) NUWTUBE250 MH2

Recommended Accessories:
MLDSTBLZR - Mold Stabilizer Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for Weld Metal 25-115
MCSPD150/400 - Mold Cleaning Spade for Weld Metal 150 & Larger

XX Instructions

O30
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ULTRAWELD HARGER

Cable to Cable

Mold Information:

e Butt End Splice of Horizontal Cables

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

BS Connection

BS Cable ‘ Mold Weld Metal Required

Size Part No. ‘ UltraShot ‘ NuwTube ‘ LELLIE
#6 Sol BS6SL Us25 NUWTUBE25 Included
#4 BS4L Us25 NUWTUBE25 Included
#2 Sol BS2SL Us32 NUWTUBE32 Included
#2 BS2L Us32 NUWTUBE32 Included
. 1/0 BS1/0B us45 NUWTUBE45 MH1
°@"S ;'Zt‘ss 467h 550 MCM 2/0 BS2/0B US65 NUWTUBE65 MH1
roug 3/0 BS3/0B Us90 NUWTUBE9O MH1
4/0 BS4/0B Us9o NUWTUBE9O MH1
250 MCM | BS25CMB US115 NUWTUBE115 MH1
300 MCM BS3CMB US115 NUWTUBE115 MH1
350 MCM | BS35CMB US150 NUWTUBE150 MH1
500 MCM BS5CMB Us200 NUWTUBE200 MH1
750 MCM | BS75CMC US300 (2) NUWTUBE150 MH2
Recommended Accessories: 1000 MCM | BS1MMC us400 (2) NUWTUBE200 MH2
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush BS 4/0 B
BS Instructions |
-3 Cable Size
E!‘ E Run
. Price
E '_ﬁ Style Key

Mold Information:

e Parallel Through Splice of Horizontal Cables

e Molds listed are for solid or concentric stranded copper conductors.

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

PS Connection

P S Cable Size | Mold | Weld Metal | Required
Run Tap ‘ Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
PS8S8SL NUWTUBE25
#8 #8 PS88L us25 NUWTUBE25
#6 Sol | #6 Sol PS6S6SL us25 NUWTUBE25
#6 #6 PS66L us25 NUWTUBE25 Included
- #4 Sol | #4 Sol PS4S4SM us32 NUWTUBE32
c@"s ;'thﬁr:'?h 4o #4 #4 PS44M US32 NUWTUBE32
9 #2 Sol | #2 Sol PS2S2SM us45s NUWTUBE45
Recommended Accessories: T
CCBRSH1 - Cable Cleaning Brush Price
MCBRSH1 - Mold Cleaning Brush CabPI\e Size Key
un
. Style
PS Instlruct|ons Cable
OErH O Size Tap

=
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ULTRAHVELD PRAEGER

Cable to Ground Rod

Mold Information:
e Single Cable Dead Ended to Top of Ground Rod
e Molds shown are for unthreaded copper-bonded steel ground rods. For
sectional ground rods, add letter "S" to ground rod size.
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor. -
GD Connection

G D Mold ‘ Weld Metal ‘ Required
) i Part No.

7 uonasg

UltraShot NuwTube Handle

SUO[123UU0Y JJWI3YI0X] Plamenn

#6 GD12F6L us25 NUWTUBE25 Included
#4 GD12F4L us2s NUWTUBE25 Included
#2 Sol GD12F2SB Us65 NUWTUBE65 MH1
1/2" #2 GD12F2B Us65 NUWTUBE65 MH1
1/0 GD12F1/0B Us9o NUWTUBE90 MH1
2/0 GD12F2/0B Us9o NUWTUBE90 MH1
3/0 GD12F3/0B Us9o NUWTUBE90 MH1
4/0 GD12F4/0B Us9o NUWTUBE90 MH1
#6 GD586L us32 NUWTUBE32 Included
c@us Listed 467 #4 GD584L us32 NUWTUBE32 Included
#2 Sol GD582SB us65 NUWTUBE65 MH1
#6 through 250 MCM #2 GD582B Us65 NUWTUBE65 MH1
1/0 GD581/0B Us9o0 NUWTUBE90 MH1
5/8" 2/0 GD582/0B Us9o NUWTUBE90 MH1
3/0 GD583/0B Us90 NUWTUBE90 MH1
4/0 GD584/0B Us9o NUWTUBE90 MH1
250 MCM | GD5825CMB Us11s NUWTUBE115 MH1
300 MCM | GD583CMB Us11s NUWTUBE115 MH1
350 MCM | GD5835CMB Us11s NUWTUBE115 MH1
2 500 MCM | GD585CMB US150 NUWTUBE150 MH1
GD 58 /0 B #6 GD346L us32 NUWTUBE32 Included
T #4 GD344L us4s NUWTUBE45 Included
, #2 Sol GD342SB Us90 NUWTUBE90 MH1
Ground Price #2 GD342B Us90 NUWTUBE90 MH1
i Key 1
Rod Size /0 GD341/0B Us90 NUWTUBE90 MH1
| 3/4" 2/0 GD342/0B Us9oo NUWTUBE90 MH1
Style 3/0 GD343/0B Us90 NUWTUBE90 MH1
Cable 4/0 GD344/0B Us90 NUWTUBE9O MH1
Size 250 MCM | GD3425CMB Us90 NUWTUBE90 MH1
300 MCM | GD343CMB Us11s NUWTUBE115 MH1
350 MCM | GD3435CMB Us11s NUWTUBE115 MH1
500 MCM | GD345CMB US150 NUWTUBE150 MH1
#6 GD106B Us90 NUWTUBE90
#4 GD104B Us9o NUWTUBE90
#2 Sol GD102SB US150 NUWTUBE150
#2 GD102B US150 NUWTUBE150
1/0 GD101/0B US150 NUWTUBE150
1" 2/0 GD102/0B US150 NUWTUBE150 MH1
3/0 GD103/0B US150 NUWTUBE150
4/0 GD104/0B US150 NUWTUBE150
250 MCM | GD1025CMB US150 NUWTUBE150
300 MCM | GD103CMB Us200 NUWTUBE200
350 MCM | GD1035CMB US200 NUWTUBE200
500 MCM | GD105CMB Us200 NUWTUBE200
Recommended Accessories:
VG10 - Locking Pliers
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
NOTES:

e 1/2" molds are suitable for copper-bonded and full size ground rods.
GD Instructions e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size.

E%E e Technical information for ground rod sizes and mold codes on page 267.
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ULTRAWELD HARGER

Cable to Ground Rod

Mold Information:
e Horizontal Through Cable to Top of Ground Rod
e Molds shown are for unthreaded copper-bonded steel ground rods. For
sectional ground rods, add letter "S" to ground rod size.
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor. -
GO Connection

G O Mold ‘ Weld Metal ‘ Required

Section 4
Ultraweld® Exothermic Connections

Part No. UltraShot NuwTube Handle

GO12F6L NUWTUBE32 Included

#4 GO12F4L Us32 NUWTUBE32 Included
#2 Sol GO12F2SB Us90 NUWTUBE90 MH1
12" #2 GO12F2B Us90 NUWTUBE9O MH1
1/0 GO12F1/0B Us90 NUWTUBE90 MH1
2/0 GO12F2/0B Us90 NUWTUBE9O MH1
3/0 GO12F3/0B Us115 NUWTUBE115 MH1
4/0 GO12F4/0B Us115 NUWTUBE115 MH1

. #6 GO586L Us32 NUWTUBE32 Included

°@“s Listed 467 #4 GO584L Us32 NUWTUBE32 | Included
#6 through 250 MCM #2 Sol GO582SB US90 NUWTUBES0 MH1
#2 GO582B Us90 NUWTUBE90 MH1
1/0 GO581/0B Us90 NUWTUBES0 MH1
2/0 GO582/0B Us115 NUWTUBE115 MH1
5/8" 3/0 GO583/0B Us115 NUWTUBE115 MH1
4/0 GO584/0B Us115 NUWTUBE115 MH1
250 MCM | GO5825CMB US150 NUWTUBE150 MH1
300 MCM | GO583CMB US200 NUWTUBE200 MH1
350 MCM | GO5835CMB Us200 NUWTUBE200 MH1
500 MCM | GO585CMB US250 NUWTUBE250 MH1
GO 34 3/0 B 750 MCM | GO5875CMC | US400 | (2) NUWTUBE200 |  MH2
T 1000 MCM | GO581MMC US400 | (2) NUWTUBE200 |  MH2

. #6 GO346L us4s NUWTUBE45 Included

Ground e #4 GO344M US65 NUWTUBE65 | Included
Rod Size Y #2 Sol G03425SB Us90 NUWTUBES0 MH1
Styl #2 G0342B USs90 NUWTUBE90 MH1
yie 1/0 G0341/0B USs115 NUWTUBE115 MH1
CSaiE(Iee 2/0 GO0342/0B US115 NUWTUBE115 MH1
34" 3/0 G0343/0B Us115 NUWTUBE115 MH1
4/0 G0344/0B Us115 NUWTUBE115 MH1
250 MCM | GO3425CMB US150 NUWTUBE150 MH1
300 MCM | GO343CMB US200 NUWTUBE200 MH1
350 MCM | GO3435CMB Us200 NUWTUBE200 MH1
500 MCM | GO345CMB US250 NUWTUBE250 MH1
750 MCM | GO3475CMC | US400 | (2) NUWTUBE200 | MH2
1000 MCM | GO341MMC US500 | (2) NUWTUBE250 |  MH2
#6 GO106B US150 NUWTUBE150 MH1
#4 GO104B Us150 NUWTUBE150 MH1
#2 Sol GO102SB US150 NUWTUBE150 MH1
#2 G0102B Us150 NUWTUBE150 MH1
1/0 G0101/0B US150 NUWTUBE150 MH1
2/0 G0102/0B Us150 NUWTUBE150 MH1
o 3/0 G0103/0B US150 NUWTUBE150 MH1
4/0 G0104/0B Us150 NUWTUBE150 MH1
. 250 MCM | GO1025CMB US200 NUWTUBE200 MH1
Recommended Accessories: 300 MCM | GO103CMB Us200 NUWTUBE200 MH1
VG10 - Locking Pliers 350 MCM | GO1035CMB US200 NUWTUBE200 MH1
CCBRSH1 - Cable Cleaning Brush 500 MCM | GO105CMB Us250 NUWTUBE250 MH1
MCBRSH1 - Mold Cleaning Brush 750 MCM | GO1075CMC | US400 | (2) NUWTUBE200 | MH2
1000 MCM | GO101MMC US500 | (2) NUWTUBE250 |  MH2

_ ‘NOTES: A
GO Instructions e 1/2" molds are suitable for copper-bonded and full size ground rods.
E_ E e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size.
e Technical information for ground rod sizes and mold codes on page 267.

]
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ULTRAHVELD PRAEGER

Cable to Ground Rod

Mold Information:

e Horizontal Through Cable to Side of Ground Rod

e Molds shown are for unthreaded copper-bonded steel ground rods. For
sectional ground rods, add letter "S" to ground rod size.

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

GS Connection

G S Mold ‘ Weld Metal ‘ Required
- i Part No.

SUO[123UU0Y JJWI3YI0X] Plamenn

UltraShot NuwTube Handle

GS12F6R NUWTUBE65
#4 GS12F4R uUse65 NUWTUBE65 MH3
#2 Sol GS12F2SR US65 NUWTUBE65 MH3
1/2" #2 GS12F2R uUse65 NUWTUBE65 MH3
1/0 GS12F1/0P US115 NUWTUBE115 MH1
2/0 GS12F2/0P USs115 NUWTUBE115 MH1
3/0 GS12F3/0P US150 NUWTUBE150 MH1
c@us Listed 467 4/0 | GS12F4/0P | US150 | NUWTUBE150 MH1
#6 through 250 MCM #6 GS586R uUse65 NUWTUBE65 MH3
#4 GS584R uUse65 NUWTUBE65 MH3
#2 Sol GS582SR Us65 NUWTUBEG5 MH3
#2 GS582R Use65 NUWTUBE65 MH3
1/0 GS581/0P US115 NUWTUBE115 MH1
5/8" 2/0 GS582/0P US115 NUWTUBE115 MH1
3/0 GS583/0P Us150 NUWTUBE150 MH1
4/0 GS584/0P US150 NUWTUBE150 MH1
GS 34 4/0 P 250 MCM | GS5825CMP US150 NUWTUBE150 MH1
300 MCM GS583CMP Us200 NUWTUBE200 MH1
T 350 MCM | GS5835CMP uUs250 NUWTUBE200 MH1
Price 500 MCM GS585CMY us400 (2) NUWTUBE200 MH2
Ground Key #6 GS346R us65 NUWTUBE65 MH3
Rod Size #4 GS344R US65 NUWTUBE65 MH3
Style #2 Sol GS342SR us65 NUWTUBE65 MH3
Cable #2 GS342R us65 NUWTUBE65 MH3
Size 1/0 GS341/0P Us115 NUWTUBE115 MH1
3/4" 2/0 GS342/0P US115 NUWTUBE115 MH1
3/0 GS343/0P Us150 NUWTUBE150 MH1
/ \\\ 4/0 GS344/0P US150 NUWTUBE150 MH1
2-Piece Design 250 MCM | GS3425CMP US200 NUWTUBE200 MH1
300 MCM GS343CMP USs250 NUWTUBE250 MH1
350 MCM | GS3435CMY Us300 (2) NUWTUBE150 MH2
500 MCM GS345CMY Us500 (2) NUWTUBE250 MH2
#6 GS106P uUs9oo NUWTUBESO MH1
#4 GS104P usoo NUWTUBESO MH1
#2 Sol GS102SP uUsoo NUWTUBESO MH1
#2 GS102P uUsoo NUWTUBESO MH1
1/0 GS101/0P Us115 NUWTUBE115 MH1
1 2/0 GS102/0P US115 NUWTUBE115 MH1
3/0 GS103/0P US150 NUWTUBE150 MH1
4/0 GS104/0P US150 NUWTUBE150 MH1
250 MCM | GS1025CMP Us200 NUWTUBE200 MH1
300 MCM GS103CMP USs250 NUWTUBE250 MH1
350 MCM | GS1035CMY Us300 (2) NUWTUBE150 MH2
500 MCM GS105CMY uUs500 (2) NUWTUBE250 MH2
Recommended Accessories: N
VG10 - Locking Pliers .
CCBRSH1 - Cable Cleaning Brush NOTES: ) .
MCBRSH1 - Mold Cleaning Brush e 1/2" molds are suitable for copper-bonded and full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
GS 1 . rods, add letter "F" to ground rod size.
nstructions e Technical information for ground rod sizes and mold codes on page 267.
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ULTRAWELD HARGER

Cable to Ground Rod

Mold Information:

e Horizontal Through Cable Plus Tap Cable to Top of Ground Rod

e Molds shown are for unthreaded copper-bonded steel ground rods. For
sectional ground rods, add letter "S" to ground rod size.

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

GT Connection

G I Mold ‘ Weld Metal ‘ Required

Part No. UltraShot NuwTube Handle

GT12F6K NUWTUBE90
#4 GT12F4K Us90 NUWTUBE90
#2 Sol GT12F2SK Us90 NUWTUBE90
172" #2 GT12F2K Us90 NUWTUBE90 MH1
1/0 GT12F1/0K US115 NUWTUBE115
2/0 GT12F2/0K US150 NUWTUBE150
3/0 GT12F3/0K US200 NUWTUBE200
c@us Listed 467 4/0 GT12F4/0K | US200 NUWTUBE200
#6 through 250 MCM #6 GT586K usoo NUWTUBE90 MH1
#4 GT584K Us90 NUWTUBE90 MH1
#2 Sol GT582SK US115 NUWTUBE115 MH1
#2 GT582K Us115 NUWTUBE115 MH1
1/0 GT581/0K US150 NUWTUBE150 MH1
5/8" 2/0 GT582/0K US200 NUWTUBE200 MH1
3/0 GT583/0K US250 NUWTUBE250 MH1
4/0 GT584/0K Us250 NUWTUBE250 MH1
GT 34 2/0 K 250 MCM | GT5825CMK US300 (2) NUWTUBE150 MH1
- 300 MCM | GT583CMD US400 | (2) NUWTUBE200 MH2
Price 350 MCM | GT5835CMD | US400 | (2) NUWTUBE200 MH2
Ground Key 500 MCM | GT585CMD US600 | (3) NUWTUBE200 MH2
Rod Size #6 GT346K Us90 NUWTUBE90 MH1
Style Cable #4 GT344K Us90 NUWTUBE90 MH1
Size #2 Sol GT342SK US115 NUWTUBE115 MH1
#2 GT342K Us115 NUWTUBE115 MH1
1/0 GT341/0K US150 NUWTUBE150 MH1
3/4" 2/0 GT342/0K US200 NUWTUBE200 MH1
3/0 GT343/0K US250 NUWTUBE250 MH1
4/0 GT344/0K US250 NUWTUBE250 MH1
250 MCM | GT3425CMK US300 | (2) NUWTUBE150 MH1
300 MCM | GT343CMD US400 | (2) NUWTUBE200 MH2
350 MCM | GT3435CMD | US400 | (2) NUWTUBE200 MH2
500 MCM | GT345CMD US600 | (3) NUWTUBE200 MH2
#6 GT106K US150 NUWTUBE150 MH1
#4 GT104K US150 NUWTUBE150 MH1
#2 Sol GT102SK US150 NUWTUBE150 MH1
#2 GT102K US150 NUWTUBE150 MH1
1/0 GT101/0K US200 NUWTUBE200 MH1
I 2/0 GT102/0K US250 NUWTUBE250 MH1
3/0 GT103/0K US300 | (2) NUWTUBE150 MH1
4/0 GT104/0K US300 | (2) NUWTUBE150 MH1
250 MCM | GT1025CMD | US400 | (2) NUWTUBE200 MH2
300 MCM | GT103CMD US500 | (2) NUWTUBE250 MH2
350 MCM | GT1035CMD | US500 | (2) NUWTUBE250 MH2
500 MCM | GT105CMD US750 | (3) NUWTUBE250 MH2

Recommended Accessories:
VG10 - Locking Pliers
CCBRSH1 - Cable Cleaning Brush .
MCBRSH1 - Mold Cleaning Brush NOTES:

e 1/2" molds are suitable for copper-bonded and full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size.

GT Instructions e Technical information for ground rod sizes and mold codes on page 267.
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ULTRAHVELD PRAEGER

Cable to Ground Rod

Mold Information:

e Parallel Through Horizontal Cables (Tap over Run) to Top of Ground Rod

e Molds shown are for unthreaded copper-bonded steel ground rods. For
sectional ground rods, add letter "S" to ground rod size.

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

GF Connection

G F Mold Weld Metal Required
. i ‘ Handle

SUO[123UU0Y JJWI3YI0X] Plamenn

Part No. ‘ UltraShot ‘ NuwTube
#6 GF12F6K Us9o0 NUWTUBESO
#4 GF12F4K US115 NUWTUBE115
#2 Sol GF12F2SK US115 NUWTUBE115
1/2" #2 GF12F2K US115 NUWTUBE115 MH1
1/0 GF12F1/0K US150 NUWTUBE150
2/0 GF12F2/0K Us200 NUWTUBE200
3/0 GF12F3/0K US250 NUWTUBE250
4/0 GF12F4/0K US250 NUWTUBE250
#6 GF586K USs90 NUWTUBESO MH1
G@US Listed 467 #4 GF584K US115 NUWTUBE115 MH1
#6 through 250 MCM #2 Sol GF582SK US150 NUWTUBE150 MH1
#2 GF582K US150 NUWTUBE150 MH1
1/0 GF581/0K Us200 NUWTUBE200 MH1
5/8" 2/0 GF582/0K US250 NUWTUBE250 MH1
3/0 GF583/0K US300 (2) NUWTUBE150 MH1
GF 34 3/0 K 4/0 GF584/0K US300 (2) NUWTUBE150 MH1
250 MCM | GF5825CMD us400 (2) NUWTUBE200 MH2
T 300 MCM GF583CMD US500 (2) NUWTUBE250 MH2
Price 350 MCM | GF5835CMD US500 (2) NUWTUBE250 MH2
Ground Key 500 MCM | GF585CMD | US750 | (3) NUWTUBE250 | MH2
Rod Size #6 GF346K Us90 NUWTUBES0 MH1
Style #4 GF344K USs115 NUWTUBE115 MH1
Cable #2 Sol GF342SK US150 NUWTUBE150 MH1
Size #2 GF342K US150 NUWTUBE150 MH1
1/0 GF341/0K USs200 NUWTUBE200 MH1
3/4" 2/0 GF342/0K US250 NUWTUBE250 MH1
3/0 GF343/0K US300 (2) NUWTUBE150 MH1
4/0 GF344/0K US300 (2) NUWTUBE150 MH1
250 MCM | GF3425CMD us400 (2) NUWTUBE200 MH2
300 MCM GF343CMD US500 (2) NUWTUBE250 MH2
350 MCM | GF3435CMD US500 (2) NUWTUBE250 MH2
500 MCM GF345CMD US750 (3) NUWTUBE250 MH2
#6 GF106K US150 NUWTUBE150 MH1
#4 GF104K US150 NUWTUBE150 MH1
#2 Sol GF12SK US150 NUWTUBE150 MH1
#2 GF102K Us200 NUWTUBE200 MH1
1/0 GF101/0K US250 NUWTUBE250 MH1
o 2/0 GF102/0K US300 | (2) NUWTUBE150 MH1
3/0 GF103/0D Us400 (2) NUWTUBE200 MH2
4/0 GF104/0D uUs400 (2) NUWTUBE200 MH2
250 MCM | GF1025CMD US500 (2) NUWTUBE250 MH2
= . 300 MCM GF103CMD UsS600 (3) NUWTUBE200 MH2
Recommended Accessories: 350 MCM | GF1035CMD | US600 | (3) NUWTUBE200 |  MH2
VG10 - Locking Pliers 500 MCM | GF105CMD | US1000 | (4) NUWTUBE250 MH2
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
NOTES: h
. e 1/2" molds are suitable for copper-bonded and full size ground rods.
GF Instructions e For welding to stainless steel, galvanized steel or solid copper ground
[=] - [w] rods, add letter "F" to ground rod size.
r- e Technical information for ground rod sizes and mold codes on page 267.

=
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Ground Rod to Ground Rod

Mold Information:
e Butt Splice of Vertical Ground Rods
e Molds shown are for unthreaded copper-bonded steel ground rods.

Section 4
Ultraweld® Exothermic Connections

GG Connection

G G Weld Metal Required

Rod Size | Part No. ‘ UltraShot ‘ NuwTube ‘ LELGIE
1/2" GG12FB US250 NUWTUBE250 MH1
5/8" GG58C US300 (2) NUWTUBE150 MH2
3/4" GG34C us400 (2) NUWTUBE200 MH2
Recommended Accessories: |
- Ground
CCBRSH1 - Cable Cleaning Brush Rod Size
MCBRSH1 - Mold Cleaning Brush Style Price
Key
NOTES:
GG Instructions e 1/2" molds are suitable for copper-bonded and full size ground rods.
E E e For welding to stainless steel, galvanized steel or solid copper ground
=l rods, add letter "F" to ground rod size.

O

Ground Rod Technical Information

Nominal
Size

Material Type

Body Thread Ground Rod

Diameter Size

Copper-Bonded Sectional .504" 9/16" 12S

1/2" Copper-Bonded Plain .504" N/A 12F
Steel* Plain .504" N/A 12F

Copper-Bonded Plain 475" N/A 12

Steel* Plain .625" N/A 58F

5/8" Copper-Bonded Plain .56" N/A 58
Copper-Bonded Sectional .56" 5/8" 58S

Steel* Plain .75" N/A 34F

3/4" Copper-Bonded Plain .678" N/A 34
Copper-Bonded Sectional .678" 3/4" 34S

Steel* Plain 1.00" N/A 10F

1" Copper-Bonded Plain 912" N/A 10
Copper-Bonded Sectional 912" 1" 10S

* Stainless steel, galvanized steel, solid copper
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Cable to Steel Surface / Pipe

Mold Information:

e Horizontal Cable to Horizontal Flat Steel Surface, ON Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

e Mold Sealer (MLDSLR) is required for conductors larger than #2.

HD

c@us Listed 467

#6 through 250 MCM

Recommended Accessories:
UMMHDA - Hold Down Kit for price key "A" molds
UMHDKIT - Hold Down Kit for price key "B" molds
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for

price key "A" molds

HD Instructions

;5 [E]
=]

HD Connection

Cable Mold Weld Metal Required
Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
#6 HD6A us45s NUWTUBE45 Included
#4 HD4A us45s NUWTUBE45 Included
#2 Sol HD2SA us45s NUWTUBE45 Included
#2 HD2A us45s NUWTUBE45 Included
1/0 HD1/0B us9oo NUWTUBE9O MH1
2/0 HD2/0B uUsoo NUWTUBESO MH1
3/0 HD3/0B US115 NUWTUBE115 MH1
4/0 HD4/0B US115 NUWTUBE115 MH1
Cable
Size
Style Plggle

Mold Information:

e Horizontal Cable to Top of Horizontal Steel Pipe, ON Surface
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

conductor number: 2S = 2 AWG solid conductor.

¢ Mold Sealer (MLDSLR) is required for conductors larger than #2.

c@us Listed 467

#6 through 250 MCM

Recommended Accessories:
UMMHDA - Hold Down Kit for price key "A" molds
UMHDKIT - Hold Down Kit for price key "B" molds
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for

price key "A" molds

HD to Pipe Instructions

HD Connection to Pipe

Cable Mold Weld Metal ‘ Required
Size Part No. UltraShot NuwTube Handle
#6 HD6*A us45 NUWTUBEA45 -
#4 HD4*A us45 NUWTUBE45 -
#2 Sol HD2S*A us45 NUWTUBEA45 -
#2 HD2*A us45 NUWTUBE45 -
1/0 HD1/0*B Us9o0 NUWTUBESO MH1
2/0 HD2/0*B Us9o0 NUWTUBESO MH1
3/0 HD3/0*B US115 NUWTUBE115 MH1
4/0 HD4/0*B US115 NUWTUBE115 MH1

e For conductor sizes smaller than 1/0 in an HD connection use:

- Flat steel molds for nominal pipe sizes larger than 12"

- Molds with pipe size designations for nominal pipe sizes 12" and smaller
e For conductor sizes 1/0 and larger in an HD connection use:

- Flat steel molds for nominal pipe sizes larger than 28"

- Molds with pipe size designations for nominal pipe sizes 28" and smaller

HD 4/0 * B
Cable Price
‘ Size Key
Style Nominal
Pipe
Size
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Cable to Steel Surface / Pipe

Mold Information:
e Horizontal Cable to Horizontal Flat Steel Surface, OFF Surface
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

(%)
s
t
2
3
conductor number: 2S = 2 AWG solid conductor. 3 E
O =
- =
HB Connection gg
H B Cable Mold Weld Metal Required &
Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle 2
#6 HB6B US65 NUWTUBE65 MH1 5
#4 HB4B use65 NUWTUBE65 MH1 =
#2 Sol HB2SB use65 NUWTUBE65 MH1
#2 HB2B use65 NUWTUBE65 MH1
@ ) 1/0 HB1/0B Us9o NUWTUBE90 MH1
c\L/us Listed 467 2/0 HB2/0B US90 NUWTUBE9O MH1
#6 through 250 MCM 3/0 HB3/0B US115 NUWTUBE115 MH1
4/0 HB4/0B Us115 NUWTUBE115 MH1
250 MCM | HB25CMB US115 NUWTUBE115 MH1
. 300 MCM | HB3CMB US150 NUWTUBE150 MH1
Recommended Accessories: 350 MCM | HB35CMB US200 NUWTUBE200 MH1
UMHDKIT - Hold Down Kit 500 MCM HB5CMC Us200 NUWTUBE200 MH2
CCBRSH1 - Cable Cleaning Brush 750 MCM | HB75CMC US300 | 2-NUWTUBE150 MH2
MCBRSH1 - Mold Cleaning Brush 1000 MCM | HB1MMC US400 | 2-NUWTUBE200 MH2

HB Instructions HB l{—o B
E: E Cable T
- Size I
[w] Style P{g;,e

Mold Information:

e Horizontal Cable to Top of Horizontal Steel Pipe, OFF Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

HB Connection to Pipe

Mold Weld Metal Required

c@us Listed 467

#6 through 250 MCM

Recommended Accessories:
UMHDKIT - Hold Down Kit

CSKITHP - Chain Support Kit for Horizontal Pipe
CCBRSH1 - Cable Cleaning Brush

MCBRSH1 - Mold Cleaning Brush

HB to Pipe Instructions

OfA0)
=
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Part No. ‘UItraShot‘ NuwTube ‘ Handle

1/0 HB1/0*B NUWTUBE9S0
2/0 HB2/0*B usoo NUWTUBE90
3/0 HB3/0*B US115 NUWTUBE115 MH1
4/0 HB4/0*B US115 NUWTUBE115
250 MCM | HB25CM*B US115 NUWTUBE115

e For conductor sizes smaller than 1/0 in an HB connection use:

- Flat steel molds for nominal pipe sizes larger than 12"

- Molds with pipe size designations for nominal pipe sizes 12" and smaller
e For conductor sizes 1/0 and larger in an HB connection use:

- Flat steel molds for nominal pipe sizes larger than 28"

- Molds with pipe size designations for nominal pipe sizes 28" and smaller

HB 1/0 * B
Cable Price
Size Key
Style Nominal
Pipe
Size
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Cable to Steel Surface

Mold Information:
e Horizontal Cable to Horizontal Flat Steel Surface, ON Surface
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

conductor number: 2S = 2 AWG solid conductor.
e Mold Sealer (MLDSLR) is required for conductors larger than #2.
H T HT Connection
Cable Mold | Weld Metal | Required
Size Part No. | UltraShot NuwTube Handle
HT6A NUWTUBE45 Included
#4 HT4A us45 NUWTUBE45 Included
#2 Sol HT2SA us45 NUWTUBE45 Included
#2 HT2A us45 NUWTUBE45 Included
. 1/0 HT1/0B uUsoo NUWTUBESO MH1
°@“s ';Ztsﬁ 467h 550 MCM 2/0 HT2/0B US115 NUWTUBE115 MH1
roug 3/0 HT3/0B US115 NUWTUBE115 MH1
4/0 HT4/0B US150 NUWTUBE150 MH1
Recommended Accessories:
UMMHDA - Hold Down Kit for price key "A" molds
UMHDKIT - Hold Down Kit for price key "B" molds
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for price key "A" molds
HT Instructions T
. Cable
E E Size
Price
E Style Key

Mold Information:

e Horizontal Through Cable to Horizontal Flat Steel Surface, OFF Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

HU Connection

H U Cable Mold | Weld Metal | Required
Size Part No. UltraShot NuwTube Handle

1/0 HU1/0B Us90 NUWTUBES0 MH1
2/0 HU2/0B Us115 NUWTUBE115 MH1
3/0 HU3/0B US115 NUWTUBE115 MH1
4/0 HU4/0B US150 NUWTUBE150 MH1
250 MCM | HU25CMB US150 NUWTUBE150 MH1
300 MCM | HU3CMB US200 NUWTUBE200 MH1
350 MCM | HU35CMB US250 NUWTUBE250 MH1
¢ us Listed 467 500 MCM | HU5CMC US300 (2) NUWTUBE150 MH2
#6 through 250 MCM
Recommended Accessories:
UMHDKIT - Hold Down Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush HU 4/0 B
HU Instructions Cable T
- Size :
E 'ﬁm Price

%%ﬁ Style Key
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Cable to Steel Surface

Mold Information:
e Cable Down at 45° to Vertical Flat Steel Surface
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

g
S
7]
e
(=
[=]
(&)
<L
conductor number: 2S = 2 AWG solid conductor. s E
G £
VA VA Connection o2
/ Cable Mold Weld Metal Required 2
Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle ;
#6 VA6B us45 NUWTUBE45 MH1 %
) #4 VA4B us45 NUWTUBE45 MH1
c us Listed 467 #2 Sol VA2SB us45 NUWTUBE45 MH1
#6 through 250 MCM #2 VA2B us45 NUWTUBE45 MH1
1/0 VA1/0B Us9o0 NUWTUBE9O MH1
2/0 VA2/0B Us90 NUWTUBESO MH1
3/0 VA3/0B US115 NUWTUBE115 MH1
L 4/0 VA4/0B US115 NUWTUBE115 MH1
250 MCM VA25CMB US115 NUWTUBE115 MH1
. 300 MCM VA3CMB US150 NUWTUBE150 MH1
Recommended Accessorles: 350 MCM VA35CMB US200 NUWTUBE200 MH1
MSKIT - Magnetic Support Kit 500 MCM VA5CMB Us200 NUWTUBE200 MH1
CCBRSH1 - Cable Cleaning Brush 750 MCM | VA75CMC US300 (2) NUWTUBE150 MH2
MCBRSH1 - Mold Cleaning Brush 1000 MCM | VA1MMC uUs400 (2) NUWTUBE200 MH2
VA Instructions -1 T
E_ E Cable
-1 Size  price
Style Key

=

Mold Information:

e Vertical Downward Cable to Vertical Flat Steel Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

VD Connection

VD Mold Weld Metal ‘ Required
i Part No. | ultraShot NuwTube Handle
#6 VD6B us4s NUWTUBE45
#4 VD4B US65 NUWTUBE65
#2 Sol VD2SB Us65 NUWTUBE65
#2 VD2B US65 NUWTUBE65
1/0 VD1/0B Us115 NUWTUBE115
2/0 VD2/0B US115 NUWTUBE115 MH1
c@us Listed 467 3/0 VD3/0B | US150 NUWTUBE150
4/0 VD4/0B US150 NUWTUBE150
#6 through 250 MCM 1 555'mem | vb2scme | Us200 NUWTUBE200
300 MCM | VD3CMB US200 NUWTUBE200
= 350 MCM | VD35CMB US250 NUWTUBE250
500 MCM | VD5CMB US300 (2) NUWTUBE150
Recommended Accessories:
MSKIT - Magnetic Support Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush VD 4/0 B
VD Instructions Cable T
[w] = [w] Size  price
3y Style Key

=
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Mold Information:
e Cable Down at 45° to Side of Vertical Steel Pipe
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

conductor number: 2S = 2 AWG solid conductor.

VA Mold Weld Metal | Required
Pipe Size Part No. UltraShot NuwTube Handle
1-1/4" to 4" Pipe | VA6V1.25X4B Us4s NUWTUBE45
4" to 6" Pipe VAGVAX6B uUs4s NUWTUBE45
#6 6" to 10" Pipe VAGV6X10B Us4s NUWTUBE45 MH1
12" to 30" Pipe VA6V12X30B uUs4s NUWTUBE45
32" Pipe & Larger VAGB uUs4s NUWTUBE45
1-1/2" to 4" Pipe | VA4V1.5X4B Us4s NUWTUBE45
4" to 6" Pipe VA4V4X6B uUs4s NUWTUBE45
#4 6" to 10" Pipe VA4V6X10B Us4s NUWTUBE45 MH1
12" to 30" Pipe VA4V12X30B uUs4s NUWTUBE45
c@us Listed 467 32" Pipe & Larger VA4B uUs4s NUWTUBE45
#6 through 250 MCM 1-1/2" to 4" Pipe | VA2SV1.5X4B Us4s NUWTUBE45
4" to 6" Pipe VA25V4X6B Us4s NUWTUBE45
#2 S0l | 6" to 10" Pipe VA25V6X10B Us4s NUWTUBE45 MH1
12" to 30" Pipe | VA2SV12X30B Us4s NUWTUBE45
32" Pipe & Larger VA2SB Us4s NUWTUBE45
1-1/2" to 4" Pipe | VA2V1.5X4B Us45 NUWTUBE45
4" to 6" Pipe VA2V4X6B Us4s NUWTUBE45
#2 6" to 10" Pipe VA2V6X10B Us4s NUWTUBE45 MH1
12" to 30" Pipe VA2V12X30B Us4s NUWTUBE45
32" Pipe & Larger VA2B Us4s NUWTUBE45
2" to 4" Pipe VA1/0V2X4B US90 NUWTUBE90
4" to 6" Pipe VA1/0V4X6B US90 NUWTUBE90
1/0 6" to 10" Pipe VA1/0V6X10B US90 NUWTUBE90 MH1
12" to 30" Pipe | VA1/0V12X30B US90 NUWTUBE90
32" Pipe & Larger VA1/0B USs90 NUWTUBES0
VA zs vV 1. sx4 B 2" to 4" Pipe VA2/0V2X4B US90 NUWTUBE90
4" to 6" Pipe VA2/0V4X6B US90 NUWTUBE90
2/0 6" to 10" Pipe VA2/0V6X10B US90 NUWTUBE90 MH1
12" to 30" Pipe | VA2/0V12X30B US90 NUWTUBE90
C;gée F'>“.S£“'sr}§é 32" Pipe & Larger VA2/0B US90 NUWTUBE9O
Price 2" to 4" Pipe VA3/0V2X4B US115 | NUWTUBE115
Style Pipe Key 4" to 6" Pipe VA3/0V4X6B US115 | NUWTUBE115
o”e”tat'on 3/0 6" to 10" Pipe VA3/0V6X10B US115 NUWTUBE115 MH1
12" to 30" Pipe | VA3/0V12X30B | US115 | NUWTUBE115
32" Pipe & Larger VA3/0B US115 | NUWTUBE115
2" to 4" Pipe VA4/0V2X4B US115 | NUWTUBE115
4" to 6" Pipe VA4/0VAX6B US115 | NUWTUBE115
4/0 6" to 10" Pipe VA4/0V6X10B US115 | NUWTUBE115 MH1
12" to 30" Pipe | VA4/0V12X30B | US115 | NUWTUBE115
32" Pipe & Larger VA4/0B US115 | NUWTUBE115

Recommended Accessories:

CSKIT - Chain Support Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

VA to Pipe Instructions

Cable to Steel Pipe

VA to Pipe Connection

e For pipe-size-specific molds, specify the nominal pipe size following the "V" in the part

number. Example: VA4/0V6B corresponds to 4/0 STR to 6-inch nominal vertical steel pipe.

e For conductor sizes 250 MCM and smaller in a VA connection use:
- Flat steel molds for nominal pipe sizes larger than 30"
- Molds with pipe size designations for nominal pipe sizes 30" and smaller
e For conductor sizes larger than 250 MCM in a VA connection use molds with pipe size

designations.

NOTES:

o If welding to fence post, use VDRFP on page 300.
e Thin walled pipe may be unsuitable for exothermic connections. If
experiencing burn through issues with the pipe, a solution would be
to use a smaller conductor which uses a smaller size weld metal.
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Cable to Steel Pipe

Mold Information:
e Vertical Downward Cable to Side of Vertical Steel Pipe

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

VD

Mold ‘ Weld Metal | Required
Pipe Size Part No. UltraShot NuwTube Handle
1-1/4" to 4" Pipe | VD6V1.25X4B NUWTUBE45
46 4" to 12" Pipe VD6V4X12B Us45 NUWTUBE45 MHL
12" to 30" Pipe | VD6V12X30B US45 NUWTUBE45
32" Pipe & Larger VD6B US45 NUWTUBE45
1-1/4" to 4" Pipe | VDA4V1.25X4B US45 NUWTUBE45
44 4" to 12" Pipe VD4V4X12B US45 NUWTUBE45 MHL
12" to 30" Pipe | VD4V12X30B US45 NUWTUBE45
32" Pipe & Larger VD4B US45 NUWTUBE45
@ _ 1-1/4" to 4" Pipe | VD2SV1.25X4B US65 NUWTUBEG5S
e(UL)us Listed 467 4250 | 4" to12" Pipe VD2SV4X12B US65 NUWTUBE65 MH1
#6 through 250 MCM 12" to 30" Pipe | VD2SV12X30B US65 NUWTUBE65
32" Pipe & Larger VD2SB US65 NUWTUBES5S
1-1/4" to 4" Pipe | VD2V1.25X4B US65 NUWTUBEG5
. 4" to 12" Pipe VD2V4X12B US65 NUWTUBES5S MH1
12" to 30" Pipe | VD2V12X30B US65 NUWTUBES5S
32" Pipe & Larger VD2B US65 NUWTUBES5S
1-1/4" to 4" Pipe | VD1/0V1.25X4B | US115 | NUWTUBE115
10 4"to 12" Pipe | VD1/OV4X12B | US115 | NUWTUBEL15 MHL
12" to 30" Pipe | VD1/0V12X30B | US115 | NUWTUBE115
32" Pipe & Larger VD1/0B US115 | NUWTUBEL15
1-1/4" to 4" Pipe | VD2/0V1.25X4B | US115 | NUWTUBE115
2/0 4"to 12" Pipe | VD2/0V4X12B | US115 | NUWTUBEL15 MHL
12" to 30" Pipe | VD2/0V12X30B | US115 | NUWTUBE115
32" Pipe & Larger VD2/0B US115 | NUWTUBEL15
1-1/4" to 4" Pipe | VD3/0V1.25X4B | US150 | NUWTUBEL50
VD 2S V 1.25X4 B 30 4"to 12" Pipe | VD3/0V4X12B | US150 | NUWTUBE150 MH1
12" to 30" Pipe | VD3/0V12X30B | US150 | NUWTUBEL50
| | 32" Pipe & Larger VD3/0B US150 | NUWTUBE150
C;‘.b'e F',Yom'sr!a' 1-1/4" to 4" Pipe | VD4/OV1.25X4B | US150 | NUWTUBEL50
1ze Ipe Size ! 4/0 4" to 12" Pipe VD4/0V4X12B US150 NUWTUBE150 MH1
Style Pipe PKruce 12" to 30" Pipe | VD4/0V12X30B | US150 | NUWTUBE150
Orientation ey 32" Pipe & Larger VD4/0B US150 | NUWTUBE150

VD to Pipe Connection

Section 4
Ultraweld® Exothermic Connections

e For pipe-size-specific molds, specify the nominal pipe size following the "V" in the part
number. Example: VD4/0V6B corresponds to 4/0 STR to 6-inch nominal vertical steel pipe.
e For conductor sizes 250 MCM and smaller in a VD connection use:
- Flat steel molds for nominal pipe sizes larger than 30"
- Molds with pipe size designations for nominal pipe sizes 30" and smaller
e For conductor sizes larger than 250 MCM in a VD connection use molds with pipe size
designations.

Recommended Accessories:
CSKIT - Chain Support Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

NOTES:

¢ If welding to fence post, use VDRFP on page 300.

e Thin walled pipe may be unsuitable for exothermic connections. If
experiencing burn through issues with the pipe, a solution would be
to use a smaller conductor which uses a smaller size weld metal.

VD to Pipe Instructions

(s =]
[=]
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Cable to Steel Surface / Pipe

Mold Information:
e Left Hand Horizontal Dead End Cable to Vertical Flat Steel Surface
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

=
3
3
1]
g,
Y
0w
S—; 2 conductor number: 2S = 2 AWG solid conductor.
‘3" - Mold Sealer (MLDSLR) is required for conductors larger than #2.
2 -
o VL Connection
| v L Cable Mold | Weld Metal | Required
gr_ Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
@ #6 VL6B us45 NUWTUBE45
#4 VL4B us45 NUWTUBE45
#2 Sol VL2SB us45 NUWTUBE45
#2 VL2B us45 NUWTUBE45 MH1
1/0 VL1/0B usoo NUWTUBE9S0
2/0 VL2/0B uUsoo NUWTUBESO
3/0 VL3/0B US115 NUWTUBE115
c@us Listed 467 4/0 VL4/0B US115 NUWTUBE115

#6 through 250 MCM

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush

MCBRSH1 - Mold Cleaning Brush VL 4/0 B
VL Instructions Cs‘i}gée J-
rice
E. E Style Key
=
=]

Mold Information:

e Left Hand Horizontal Dead End Cable to Side of Horizontal Steel Pipe

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

e Mold Sealer (MLDSLR) is required for conductors larger than #2.

VL to Pipe Connection

VL Mold | Weld Metal | Required
Part No. UltraShot NuwTube Handle
#6 VL6*B Us45 NUWTUBE45
#4 VL4*B us4s NUWTUBE45
#2 Sol VL2S*B Us4s NUWTUBE45
#2 VL2*B us4s NUWTUBE45 MH1
1/0 VL1/0*B Us90 NUWTUBE9O
2/0 VL2/0*B Us90 NUWTUBE9O
3/0 VL3/0*B Us115 NUWTUBE115
/// 4/0 VL4/0*B USs115 NUWTUBE115
c@us Listed 467
#6 through 250 MCM
Recommended Accessories: VL 2S H * B

VL to Pipe Instructions Style Price

[=] A [] Key
=]
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ULTRAWELD HARGER

Cable to Steel Surface / Pipe

Mold Information:

e Right Hand Horizontal Dead End Cable to Vertical Flat Steel Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

e Mold Sealer (MLDSLR) is required for conductors larger than #2.

Section 4
Ultraweld® Exothermic Connections

VR Connection

VR Cable Mold | Weld Metal | Required
Part No. | UltraShot | NuwTube Handle

#6 VR6B us45 NUWTUBE45
#4 VR4B us45 NUWTUBE45
#2 Sol VR2SB us45 NUWTUBE45
#2 VR2B us45 NUWTUBE45 MH1
1/0 VR1/0B Us9oo NUWTUBESO
2/0 VR2/0B uUsoo NUWTUBESO
3/0 VR3/0B US115 NUWTUBE115
c@us Listed 467 4/0 VR4/0B US115 NUWTUBE115
#6 through 250 MCM
Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush VR 4/0 B
VR Instructions quble T
=] Iz€  Pprice
; Style Key
T
(=]
Mold Information:
e Right Hand Horizontal Dead End Cable to Side of Horizontal Steel Pipe
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.
e Mold Sealer (MLDSLR) is required for conductors larger than #2.
VR to Pipe Connection
VR Cable Mold | Weld Metal | Required
Size Part No. UltraShot NuwTube Handle
#6 VR6*B us45 NUWTUBEA45
#4 VR4*B us45 NUWTUBE45
#2 Sol VR2S*B us45 NUWTUBEA45
#2 VR2*B us45 NUWTUBE45
1/0 VR1/0*B UsS90 NUWTUBESO MH1
2/0 VR2/0*B Us9o NUWTUBESO
3/0 VR3/0*B US115 NUWTUBE115
4/0 VR4/0*B US115 NUWTUBE115
i 250 MCM | VR25CM*B US115 NUWTUBE115
c Us Listed 467

#6 through 250 MCM

Recommended Accessories: VR 2S H ¥ B
CCBRSH1 - Cable Cleaning Brush _l_ T
MCBRSH1 - Mold Cleaning Brush Cable Nominal

Size Pipe
VR to Pipe Instructions Size |
Style Price
(=] ] _ Key
. Pipe
Orientation

=
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ULTRAHVELD PRAEGER

Cable to Steel Surface / Pipe

Mold Information:

e Horizontal Through Cable to Vertical Flat Steel Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

VH Connection

v H Cable Mold Weld Metal Required
Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle

#6 VH6B Us65 NUWTUBEG65
#4 VH4B uUse65 NUWTUBE65
#2 Sol VH2SB Us65 NUWTUBEG65
#2 VH2B uUse65 NUWTUBE65
1/0 VH1/0B US115 NUWTUBE115 MH1
2/0 VH2/0B US115 NUWTUBE115
3/0 VH3/0B US150 NUWTUBE150
4/0 VH4/0B US150 NUWTUBE150
c@us Listed 467 250 MCM VH25CMB US150 NUWTUBE150
#6 through 250 MCM
Recommended Accessories: VH 1/0 B
CCBRSH1 - Cable Cleaning Brush —|—
MCBRSH1 - Mold Cleaning Brush T
Cable
Size  price
Style Key

VH Instructions

Ol
[=]

Mold Information:

e Horizontal Through Cable to Side of Vertical Steel Pipe

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

VH to Pipe Connection

v H Mold | Weld Metal | Required
i Part No. UltraShot | NuwTube Handle

#6 VH6V*B US65 NUWTUBE65
#4 VH4V*B US65 NUWTUBEG65
#2 Sol VH2SV*B US65 NUWTUBE65
#2 VH2V*B US65 NUWTUBEG65 MH1 &

1/0 VH1/0V*B US115 NUWTUBE115 CSKITHSVM
c@us Listed 467 2/0 VH2/0V*B US115 NUWTUBE115
#6 through 250 MCM 3/0 VH3/0V*B US150 NUWTUBE150
4/0 VH4/0V*B US150 NUWTUBE150
250 MCM | VH25CMV*B US150 NUWTUBE150

Recommended Accessories:
MLDSTBLZR - Mold Stabilizer Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

MCSPD25/115 - Mold Cleaning Spade for Weld Metal 25-115 VH 2S V * B
MCSPD150/400 - Mold Cleaning Spade for Weld Metal 150 & Larger T T
Cable Nominal
VH to Pipe Instructions Size gliFZJS
E E Style Price
Key
_Pipe
E et Orientation
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Cable to Steel Surface / Pipe

Mold Information:

e Vertical Through Cable to Vertical Flat Steel Surface

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

VT Connection

Section 4
Ultraweld® Exothermic Connections

VT Cable Mold Weld Metal Required
Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
#6 VT6B Us9o0 NUWTUBESO
> #4 VT4B US90 NUWTUBE90
#2 Sol VT2SB US115 NUWTUBE115
#2 VT2B US115 NUWTUBE115
1/0 VT1/0K Us200 NUWTUBE200 MH1
2/0 VT2/0K Us200 NUWTUBE200
3/0 VT3/0K USs250 NUWTUBE250
4/0 VT4/0K Us250 NUWTUBE250
¥ c@us Listed 467 250 MCM | VT25CMK US250 NUWTUBE250
#6 through 250 MCM
Recommended Accessories: VT 4/ 0 K
MSKIT - Magnetic Support Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush Csa'l'g'ee
. Style Price
VT Instructions Key
[=]# =]
-
[=]
Mold Information:
e Vertical Through Cable to Side of Vertical Steel Pipe
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.
VT to Pipe Connection
VT Cable Mold ‘ Weld Metal | Required
Size Part No. ‘ UltraShot ‘ NuwTube ‘ LELGIE
#6 VT6V*B Us9oo NUWTUBESO
#4 VT4V*B Us9o NUWTUBESO
#2 Sol VT2SV*B US115 NUWTUBE115
#2 VT2V*B US115 NUWTUBE115
1/0 VT1/0V*K us200 NUWTUBE200 MH1
c@us Listed 467 2/0 VT2/0V*K us200 NUWTUBE200
#6 through 250 MCM 3/0 VT3/0V*K Us250 NUWTUBE250
4/0 VT4/0V*K US250 NUWTUBE250
250 MCM | VT25CMV*K Us250 NUWTUBE250

e For conductor sizes 250 MCM and smaller in a VT connection use:
- Flat steel molds for nominal pipe sizes larger than 30"
- Molds with pipe size designations for nominal pipe sizes 30" and smaller
e For conductor sizes larger than 250 MCM in a VT connection use molds
with pipe size designations.

Recommended Accessories:
CSKIT - Chain Support Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

VTZSV*B

VT to Pipe Instructions Cable Nommal
O H0O| Size Pipe
. Size
Style Pipe Price
E Or|entat|on Key
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ULTRAHVELD PRAEGER

Cable to Steel Surface / Pipe

Mold Information:
e Vertical Cable Dead End to Vertical Flat Steel Surface
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

=
3
H
e
Sw
=3 conductor number: 2S = 2 AWG solid conductor. .
35 VU Connection
g & v U Cable Mold Weld Metal Required
§ Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
8 #6 VU6B US65 NUWTUBE65 MH1
g' #4 vu4B USs65 NUWTUBEG65 MH1
@ #2 Sol VU2SB US65 NUWTUBE65 MH1
#2 VU2B USs65 NUWTUBEG65 MH1
1/0 VU1/0B US150 NUWTUBE150 MH1
2/0 Vu2/0B US150 NUWTUBE150 MH1
c@us Listed 467 3/0 VU3/0K Us200 NUWTUBE200 MH1
/ #6 through 250 MCM 4/0 VU4/0K US200 NUWTUBE200 MH1
L 250 MCM | VU25CMK Us200 NUWTUBE200 MH1
300 MCM VU3CMK USs250 NUWTUBE250 MH1
350 MCM | VU35CMK US300 (2) NUWTUBE150 MH1

Recommended Accessories:
MSKIT - Magnetic Support Kit
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

: VU 3/0 K

VU Instructions _|_
E' E CS?ble T
[=] Style PKr(I‘-Cf

Mold Information:
e Vertical Cable Dead End to Side of Vertical Steel Pipe
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

conductor number: 2S = 2 AWG solid conductor. . .
VU to Pipe Connection

Cable Mold ‘ Weld Metal | Required
v U Size Part No. UltraShot NuwTube Handle

#6 VU6V*B USs65 NUWTUBE65
#4 VU4V*B USs65 NUWTUBE65
#2 Sol VU2SV*B Us65 NUWTUBE65
#2 VU2V*B USs65 NUWTUBE65
1/0 VU1/0V*B US150 NUWTUBE150 MH1
2/0 VU2/0V*B US150 NUWTUBE150
3/0 VU3/0V*K US200 NUWTUBE200
@ ) 4/0 VU4/0V*K US200 NUWTUBE200
¢ us Listed 467 250 MCM | VU25CMV*K US200 NUWTUBE200

#6 through 250 MCM
e For conductor sizes 250 MCM and smaller in a VU connection use:

- Flat steel molds for nominal pipe sizes larger than 30"
- Molds with pipe size designations for nominal pipe sizes 30" and smaller

Recommended Accessories: e For conductor sizes larger than 250 MCM in a VU connection use molds
CSKIT - Chain Support Kit with pipe size designations.
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush VU 25 v P 3 B
T T
i i Cable Nominal
VU to Pipe Instructions Size Pipe
EYHE Size

Style Price
Key
E Pipe
b Orientation
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ULTRAWELD HARGER

Cable to Lug or Busbar

Mold Information:

e Butt End Splice of Horizontal Cable to Lug Bent J

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

LBJ Connection

Mold \ Weld Metal | Required
Part No. UltraShot NuwTube Handle
#6 | 1/8x 1 LBJ6181B US32 NUWTUBE32 MH1
#4 | 1/8x1 LBJ4181B US32 NUWTUBE32 MH1
@ #2Sol | 1/8x1 | LBJ2S181B US32 NUWTUBE32 MH1
e\ LJus Listed 467 #2 1/8 x 1 LBJ2181B US32 NUWTUBE32 MH1
#6 through 250 MCM
1/0 | 1/8x1 | LBJ1/0181B US45 NUWTUBE45 MH1
o0 | M8x1 | LBI2/0181B US45 NUWTUBE45 MHL
3/16 x 1 | LBJ2/03161B US65 NUWTUBE65
50 | 1/8x1 | LBJ3/0181B US65 NUWTUBE65 MH1
3/16 x 1 | LBJ3/03161B US65 NUWTUBE65
40 | U/Bx1 | LBI4/0181B US65 NUWTUBE65 MH1
3/16 x 1 | LBJ4/03161B US65 NUWTUBE65

e For use with JXL tinned copper bent J lugs.

Recommended Accessories: LB]) 2 181 B
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush ‘ T T
Cable Price
Size Key
Style JXL Lug
Size

LBJ Instructions

q Bent J No. of | Screw 0.C. T
Lug Size Part No. Holes | Size | Dimension WL @
IXL1813/8 1 3/8 /8 | 1 |5/8]|1-1/4
IXL181 1 1/2 1/8 | 1 |5/8  1-1/4 (-
1/8x1 | IXL1812Cl/4 2 1/4 1 8 | 1 |58 3
IXL1812C3/8 2 3/8 1 /8 | 1 |5/8| 3 T
IXL1812D 2 1/2 1.75 8 | 1 |58 3 w @ @
3/16 x 1 IXL3161 1 1/2 3/16 | 1 | 5/8 | 1-1/4 L
JIXL31612D 2 1/2 1.75 3/16 | 1 | 5/8| 3 Ll oo

e For use with LBJ molds.
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ULTRAHVELD PRAEGER

Cable to Lug or Busbar

Mold Information:

e Butt End Splice of Horizontal Cable to Lug or Busbar

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

LE Connection

L E Mold Weld Metal Required
Part No. ‘ UltraShot ‘ NuwTube ‘ Handle

#6 1/8 x 1 LE6181B us45s NUWTUBE45 MH1
#4 1/8 x 1 LE4181B us4s NUWTUBE45 MH1
#2 Sol 1/8 x 1 LE2S181B us4s NUWTUBE45 MH1
. #2 1/8 x 1 LE2181B us4s NUWTUBE45 MH1
10 1/8 x 1 LE1/0181B us4s NUWTUBE45 MH1
c@us Listed 467 1/4 x 1 LE1/0141B us65 NUWTUBE65
#6 through 250 MCM 2/0 1/8x 1 LE2/0181B us65 NUWTUBE65 MH1
1/4 x 1 LE2/0141B us65 NUWTUBE65
3/0 3/16 x 1 LE3/03161B Us90 NUWTUBE90 MH1
1/4 x 1 LE3/0141B Us90 NUWTUBEQ0
3/16 x 1 LE4/03161B Us90 NUWTUBE90
4/0 1/4 x 1 LE4/0141B Us9o0 NUWTUBE90 MH1
1/4 x 1-1/4 | LE4/0141.25B Us90 NUWTUBE90
1/4 x 1-1/2 LE4/0141.5B Us9o0 NUWTUBE90
1/4 x 1 LE25CM141B Us90 NUWTUBE9S0
250 MCM | 1/4 x 1-1/4 | LE25CM141.25B Us90 NUWTUBE90 MH1
1/4 x 1-1/2 | LE25CM141.5B Us90 NUWTUBE90
1/4 x 1-1/2 | LE5CM141.5B US200 NUWTUBE200
1/4 x 2 LESCM142B US200 NUWTUBE200
500 MCM 3/8x 1 LE5SCM381B Us200 NUWTUBE200 MH1
LE 1/0 141 B 3/8 x 1-1/2 | LE5CM381.5B US200 NUWTUBE200
3/8 x 2 LE5CM382B US300 | (2) NUWTUBE150
| T 1/4 x 2 LE75CM142B US300 | (2) NUWTUBE150
Cable Price 750 MCM | 3/8 x 1-1/2 | LE75CM381.5B US300 | (2) NUWTUBE150 MH1
Size Key 3/8 x 2 LE75CM382B US300 | (2) NUWTUBE150
Style SXL, OXL, 3/8 x 2 LE1IMM382C US400 | (2) NUWTUBE200
BXL Lug 1000 MCM | 7/16x 2 LEIMM7162C US400 | (2) NUWTUBE200 MH2
Size 1/2 x 2 LE1IMM122C US500 | (2) NUWTUBE250

e For use with SXL, OXL, and BXL tinned copper lugs.

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

LE Instructions

Of=40
Of
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ULTRAWELD HARGER

Tinned Copper Lugs
Straight & Offset

(%)
s
g
e
s
Wy
Straight Offset Part | No. of | Screw O.C. 5 §
Part No. No. Holes Size Dimension g g
SXL181 OXL181 1 3/8 1/8 1 12 | 7718 | SXL @
1gx1 | SXL1812B OXL1812B 2 3/8 .75 1/8 1 5/8 3 E
SXL1812C OXL1812C 2 1/2 1 1/8 1 5/8 3 T $
SXL1812D | OXL1812D 2 1/2 1.75 1/8 1 5/8 3 T ® i
SXL3161 OXL3161 1 3/8 3/16 | 1 |9/16 | 1-1/8 ke >
3/16 x 1 | SXL31612B | OXL31612B 2 3/8 .75 3/16 | 1 5/8 3
SXL31612C | OXL31612C 2 1/2 1 3/16 | 1 5/8 3 T
SXL31612D | OXL31612D 2 1/2 1.75 3/16 | 1 5/8 3 1 ® ®
SXL141 OXL141 1 1/2 1/4 1 5/8 | 1-1/8 Ao e
1ax1 | SXL1412B OXL1412B 2 3/8 .75 1/4 1 5/8 3
SXL1412C | OXL1412C 2 1/2 1 1/4 1 5/8 3 T +
SXL1412D OXL1412D 2 1/2 1.75 1/4 1 5/8 3 e
SXL141.5 OXL141.5 1 5/8 1/4 | 1-1/2 | 3/4 | 1-1/2
1/4 x | SXL141.52B | OXL141.52B 2 3/8 .75 1/4 | 1-1/2 | 5/8 3
1-1/2 | SXL141.52C | OXL141.52C 2 1/2 1 1/4 | 1-1/2 | 5/8 3
SXL141.52D | OXL141.52D 2 1/2 1.75 14 | 1-172 | s)8 | 3 | OXL
SXL1422B OXL1422B 2 3/8 .75 1/4 2 5/8 3
1/4 x 2 | SXL1422C 0XL1422C 2 1/2 1 1/4 2 5/8 3 i ®
SXL1422D | OXL1422D 2 1/2 1.75 1/4 2 5/8 3 I
SXL381.5 OXL381.5 1 5/8 3/8 | 1-1/2 | 3/4 | 1-1/2 dak
3/8 x | SXL381.52B | OXL381.52B 2 3/8 .75 3/8 | 1-1/2 | 5/8 3
1-1/2 | SXL381.52C | OXL381.52C 2 1/2 1 3/8 | 1-1/2 | 5/8 3 i ® ®
SXL381.52D | OXL381.52D 2 1/2 1.75 3/8 | 1-1/2 | 5/8 3 I
SXL382 OXL382 1 5/8 3/8 2 1 | 2-1/8 Ao
3/8x2 | SXL3822B OXL3822B 2 3/8 .75 3/8 2 5/8 3
SXL3822C OXL3822C 2 1/2 1 3/8 2 5/8 3 T
SXL3822D | OXL3822D 2 1/2 1.75 3/8 2 5/8 3 %Dj]:if
T

e For use with LE molds.

Tinned Copper Bent Lugs

(o M of
Dimension

Bent No. of | Screw
Part No. Holes Size

Lug Size

BXL181 1 3/8 1/8 1 716 778 | BXL
18 x 1 BXL1812B 2 3/8 .75 1/8 1 5/8 3
BXL1812C 2 1/2 1 1/8 1 5/8 3
BXL1812D 2 1/2 1.75 1/8 1 5/8 3 I ©)
BXL3161 1 1/2 3/16 1 5/8 | 1-1/4 L ]
3/16 x 1 BXL31612B 2 3/8 .75 3/16 1 5/8 3 -
BXL31612C 2 1/2 1 3/16 1 5/8 3 —
BXL31612D 2 1/2 1.75 3/16 1 5/8 3 WL @ @
BXL141 1 1/2 1/4 1 5/8 | 1-1/4 L. ]
14 x1 BXL1412B 2 3/8 .75 1/4 1 5/8 3
BXL1412C 2 1/2 1 1/4 1 5/8 3 . A
BXL1412D 2 1/2 1.75 1/4 1 5/8 3 L | %
BXL141.5 1 5/8 1/4 | 1-1/2 | 3/4 | 1-1/2 O NN
) BXL141.52B 2 3/8 .75 1/4 | 1-1/2 | 5/8 3
14x1-1/2 | gyi1a150¢ | 2 1/2 1 14 | 1-1/2 | 5/8 | 3
BXL141.52D 2 1/2 1.75 1/4 | 1-1/2 | 5/8 3

e For use with LE molds.
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Cable to Busbar

Mold Information:
e Horizontal Cable Tap to Edge of Horizontal Flat Busbar

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after

conductor number: 2S = 2 AWG solid conductor.

BE Connection

Weld Metal Required

Busbar Mold
Size Part No. ‘ UltraShot ‘ NuwTube ‘ Handle
#6 BE141.56B uUse65 NUWTUBE65
#4 BE141.54B uUs65 NUWTUBE65
#2 Sol BE141.52SB uUse65 NUWTUBE65
#2 BE141.52B uUs65 NUWTUBE65
1/0 BE141.51/0B us9o NUWTUBE9O
1/4 x 1-1/2 2/0 BE141.52/0B Us9o NUWTUBESO MH1
& WIDER 3/0 BE141.53/0B us9o NUWTUBE90
c@us Listed 467 4/0 BE141.54/0B US90 NUWTUBE90
#6 through 250 MCM 250 MCM | BE141.525CMB | US115 NUWTUBE115
300 MCM BE141.53CMB US115 NUWTUBE115
350 MCM BE141.535CMB US150 NUWTUBE150
500 MCM BE141.55CMB USs200 NUWTUBE200
1/0 BE381.51/0B us9o NUWTUBE9O MH1
2/0 BE381.52/0B us9o NUWTUBE9O MH1
3/0 BE381.53/0B US115 NUWTUBE115 MH1
4/0 BE381.54/0B US115 NUWTUBE115 MH1
3/8 x 1-1/2 | 250 MCM BE381.525CMB US150 NUWTUBE150 MH1
& WIDER 300 MCM BE381.53CMB US150 NUWTUBE150 MH1
350 MCM BE381.535CMB Us200 NUWTUBE200 MH1
500 MCM BE381.55CMB US250 NUWTUBE250 MH1
750 MCM BE381.575CMB US300 (2) NUWTUBE150 MH1
1000 MCM BE381.51MMC uUs400 (2) NUWTUBE200 MH2

BE 14 1.5 6 B
| T

Busbar Cable
Thickness Size
Style Busbar Price

Width Key

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for Weld Metal 25-115

MCSPD150/400 - Mold Cleaning Spade for Weld Metal 150 & Larger

BE Instructions

4
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ULTRAWELD HARGER

Cable to Reinforcing Steel

Ultraweld Connections Used
for Grounding Reinforcing Steel

Section 4
Ultraweld® Exothermic Connections

The Ultraweld process is ideal for providing permanent connections of grounding
conductors and lightning protection conductors to reinforcing steel. Exothermically welding
to the reinforcing steel 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 reinforcing steel 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 reinforcing steel and

thus prevents weld metal leakage. A piece of packing material is good for one connection.

Ultraweld Connections to Structural
Reinforcing Steel

The Ultraweld process is only to be used for attaching conductors to reinforcing steel and
not as a means to provide a structural welded joint of the reinforcing steel itself. The
welding of ground conductors to reinforcing steel using the Ultraweld process will not be
harmful if the stresses in the reinforcing steel are below its yield point. Design stresses
for reinforcing steel are normally below 60% 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 reinforcing steel in areas away from the point of
maximum stress. It is best to make connections near the free end of the reinforcing steel.

/Connections made to Reinforcing Steel require h

packing material.

Packing Material or Wrap Sleeve(s) are necessary when making Ultraweld
connections to reinforcing steel. The two types of material used are CERPM or WRPSLV.

Ensure to specify Packing Material Part Number when ordering Mold and Weld Metal.

Packing material details are listed below each mold table.

J

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437 283



ULTRAHVELD PRAEGER

Cable to Reinforcing Steel

Mold Information:

e Tee of Horizontal Through Reinforcing Steel & Horizontal Tap Cable

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

RB Connection

SUO[123UU0Y JJWI3YI0X] Plamenn

Mold Packing | Weld Metal S
Part No. Ly Handle
(2 per weld) | UltraShot NuwTube
#6 RB36B | (2) WRPSLV |  US45 NUWTUBE45
#4 RB34B | (2) WRPSLV |  US45 NUWTUBE45
#2Sol | RB32SB | (2) WRPSLV | US65 NUWTUBE65
3 #2 RB32B | (2) WRPSLV |  US65 NUWTUBE65 MH1
1/0 | RB31/0B | (2) WRPSLV |  US90 NUWTUBE90
2/0 | RB32/0B | (2) WRPSLV |  US90 NUWTUBE9O
3/0 | RB33/0B | (2) WRPSLV | US115 | NUWTUBEL15
c@us Listed 467 4/0 | RB34/0B | (2) WRPSLV | US115 | NUWTUBE115
#6 through 4/0 #6 RB46B | (2) WRPSLV |  US45 NUWTUBE45
#4 RB44B | (2) WRPSLV |  US45 NUWTUBE45
#2Sol | RB42SB | (2) WRPSLV | US65 NUWTUBE65
4 #2 RB42B | (2) WRPSLV |  US65 NUWTUBE65 MH1
1/0 | RB41/0B | (2) WRPSLV |  US90 NUWTUBE90
2/0 | RB42/0B | (2) WRPSLV |  US90 NUWTUBE9O
3/0 | RB43/0B | (2) WRPSLV | US115 | NUWTUBE115
4/0 | RB44/0B | (2) WRPSLV | US115 | NUWTUBEL15
#6 RB56B | (2) WRPSLV |  US90 NUWTUBE9O
#4 RB54B | (2) WRPSLV |  US90 NUWTUBE90
#2Sol | RB52SB | (2) WRPSLV | US90 NUWTUBE9O
s #2 RB52B | (2) WRPSLV |  US90 NUWTUBE90 MHL
1/0 | RB51/0B | (2) WRPSLV | US115 | NUWTUBE115
RB 4 4/0 B 2/0 | RB52/0B | (2) WRPSLV | US115 | NUWTUBE115
3/0 | RB53/0B | (2) WRPSLV | US150 | NUWTUBE150
T T 4/0 | RB54/0B | (2) WRPSLV | US150 | NUWTUBE150
Reinforcing Price #6 RB66B (2) WRPSLV USs90 NUWTUBE90
Steel Size Key #4 RB64B | (2) WRPSLV | US90 NUWTUBE9O
Style Cable #2Sol | RB62SB | (2) WRPSLV | US90 NUWTUBE9O
Size 6 #2 RB62B | (2) WRPSLV |  US90 NUWTUBE9O MHL
1/0 | RB61/0B | (2) WRPSLV | US115 | NUWTUBE115
2/0 | RB62/0B | (2) WRPSLV | US115 | NUWTUBE115
3/0 | RB63/0B | (2) WRPSLV | US150 | NUWTUBE150
4/0 | RB64/0B | (2) WRPSLV | US150 | NUWTUBE150
NOTES: h
o Copper Wrap Sleeve (WRPSLYV) is wrapped
around the reinforcing steel.
o All Packing Material must be used for one
connection only.

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for Weld Metal 25-115
MCSPD150/400 - Mold Cleaning Spade for Weld Metal 150 & Larger

RB Instructions

B35
&
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ULTRAWELD HARGER

Cable to Reinforcing Steel

Mold Information:

e Tee of Vertical Through Reinforcing Steel & Horizontal Tap Cable

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

RE Connection
Packing | Weld Metal

‘ Required

Mat'l No. Handl
(1 per weld) | UltraShot | NuwTube EnellE
#6 RE36B WRPSLV us45 NUWTUBE45
#4 RE34B WRPSLV us65 NUWTUBE65
#2 Sol | RE32SB WRPSLV us65 NUWTUBE65
3 #2 RE32B WRPSLV us65 NUWTUBE65 MH1.
1/0 RE31/0B WRPSLV US115 | NUWTUBE115
2/0 RE32/0B WRPSLV US115 | NUWTUBE115
3/0 RE33/0B WRPSLV US150 | NUWTUBE150
4/0 RE34/0B WRPSLV US150 | NUWTUBE150
#6 RE46B WRPSLV us4s NUWTUBE45
c@us Listed 467 #4 RE44B WRPSLV uses NUWTUBE65
#6 through 4/0 #2 Sol | RE42SB WRPSLV us6s NUWTUBE65
4 #2 RE42B WRPSLV uses NUWTUBE65 MH1
1/0 RE41/0B WRPSLV US115 | NUWTUBE115
2/0 RE42/0B WRPSLV US115 | NUWTUBE115
3/0 RE43/0B WRPSLV US150 | NUWTUBE150
4/0 RE44/0B WRPSLV US150 | NUWTUBE150
#6 RE56B WRPSLV us4s NUWTUBE45
#4 RE54B WRPSLV us65 NUWTUBE65
#2 Sol | RE52SB WRPSLV us6s NUWTUBE65
5 #2 RE52B WRPSLV us65 NUWTUBE65 MH1
1/0 RE51/0B WRPSLV US115 | NUWTUBE115
RE 5 2/0 B 2/0 RE52/0B WRPSLV US115 | NUWTUBE115
3/0 RE53/0B WRPSLV US150 | NUWTUBE150
T T 4/0 RE54/0B WRPSLV US150 | NUWTUBE150
Rsetlggl)rsciTeg P}E('ece #6 RE66B WRPSLV us45 NUWTUBE45
Y #4 RE64B WRPSLV us6s NUWTUBE65
Style Cable #2 Sol | RE62SB WRPSLV use5 NUWTUBE65
Size 6 #2 RE62B WRPSLV us6s NUWTUBE65 .
1/0 RE61/0B WRPSLV US115 | NUWTUBE115
2/0 RE62/0B WRPSLV US115 | NUWTUBE115
3/0 RE63/0B WRPSLV US150 | NUWTUBE150
4/0 RE64/0B WRPSLV US150 | NUWTUBE150
#6 RE7L6K CERPM3 us45 NUWTUBE45
#4 RE7L4K CERPM3 us65 NUWTUBE65
#2 Sol | RE7L2SK CERPM3 us65 NUWTUBE65
7& #2 RE7L2K CERPM3 us65 NUWTUBE65 MH1 &
Larger | 1/0 RE7L1/0K CERPM3 US115 | NUWTUBE115 | CSKIT
2/0 RE7L2/0K CERPM3 US115 | NUWTUBE115
3/0 RE7L3/0K CERPM3 US150 | NUWTUBE150
4/0 RE7L4/0K CERPM3 US150 | NUWTUBE150
Recommended Accessories: (4 ] A
CSKIT - Chain Support Kit for 7 & Larger NOTES: .
CCBRSH1 - Cable Cleaning Brush o Copper Wrap Sleeve (WRPSLV) is wrapped
MCBRSH1 - Mold Cleaning Brush around the reinforcing steel.
e Ceramic Fiber (CERPM) is held on the side
of reinforcing steel.
RE Instructions « All Packing Material must be used for one
[w] T [m] Oy« 0 (_ connection only. y
. [=]
E 7L
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ULTRAHVELD PRAEGER

Cable to Reinforcing Steel

Mold Information:

e Cross of Horizontal Cable Lapped Over Horizontal Reinforcing Steel

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

RO Connection

SUO[123UU0Y JJWI3YI0X] Plamenn

Packing ‘ Weld Metal ‘ Required
Mat'l No. | yjtrashot NuwTube Handle
#6 RO36B | (2) WRPSLV Us65 NUWTUBE65
#4 RO34B | (2) WRPSLV USs65 NUWTUBE65
#2 Sol | RO32SB | (2) WRPSLV Us90 NUWTUBE90
3 #2 RO32B | (2) WRPSLV Us90 NUWTUBE90 MH1
1/0 RO31/0Q | (2) WRPSLV | US115 NUWTUBE115
2/0 RO32/0Q | (2) WRPSLV | US115 NUWTUBE115
3/0 RO33/0Q | (2) WRPSLV | US150 | NUWTUBE150
4/0 RO34/0Q | (2) WRPSLV | US150 | NUWTUBE150
@ _ #6 RO46B | (2) WRPSLV USs65 NUWTUBE65
¢ Us Listed 467 #4 RO44B | (2) WRPSLV Us65 NUWTUBE65
#6 through 4/0 #2 Sol | RO42SB | (2) WRPSLV Us90 NUWTUBES0
4 #2 RO42B | (2) WRPSLV Us90 NUWTUBE90 MH1
1/0 RO41/0Q | (2) WRPSLV | US115 NUWTUBE115
2/0 RO42/0Q | (2) WRPSLV | US115 NUWTUBE115
3/0 RO43/0Q | (2) WRPSLV | US150 | NUWTUBE150
4/0 RO44/0Q | (2) WRPSLV | US150 | NUWTUBE150
#6 RO56B | (2) WRPSLV us65 NUWTUBE65
#4 RO54B | (2) WRPSLV Us65 NUWTUBE65
#2 Sol | RO52SB | (2) WRPSLV Us90 NUWTUBE90
. #2 RO52B | (2) WRPSLV Us90 NUWTUBE90 MH1
1/0 RO51/0Q | (2) WRPSLV |  US115 NUWTUBE115
2/0 RO52/0Q | (2) WRPSLV | US115 NUWTUBE115
RO 4 1/0 Q 3/0 | RO53/0Q | (2) WRPSLV | US150 | NUWTUBE150
T T 4/0 RO54/0Q | (2) WRPSLV | US150 | NUWTUBE150
Reinforcing Price #6 RO6L6B | (1) CERPM1 us65 NUWTUBE65
Steel Size Key #4 RO6L4B | (1) CERPM1 US65 NUWTUBE65
Styl Cabl #2 Sol | RO6L2SB | (1) CERPM1 Us90 NUWTUBE90
yie Saizee 6 & #2 RO6L2B | (1) CERPM1 Us90 NUWTUBE9O MH1 &
Larger | 1/0 | RO6L1/0B | (1) CERPM2 US115 NUWTUBE115 | CSKITHPVS
2/0 | RO6L2/0B | (1) CERPM2 US115 NUWTUBE115
3/0 | RO6L3/0B | (1) CERPM2 US150 | NUWTUBE150
4/0 | RO6L4/0B | (1) CERPM2 US150 | NUWTUBE150
7 N
NOTES:
o Copper Wrap Sleeve (WRPSLYV) is wrapped
around the reinforcing steel.
. « Ceramic Fiber (CERPM) is held on the side
Recommended Accessories: of reinforcing steel.
CSKITHPVS - Chain Support Kit for 6 & Larger - :
CCBRSH1 - Cable Cleaning Brush * All Packing Material must be used for one
connection only.

MCBRSH1 - Mold Cleaning Brush \_
MCSPD25/115 - Mold Cleaning Spade for price key "Q"

molds Weld Metal 25-115
MCSPD150/400 - Mold Cleaning Spade for price key "Q"

molds Weld Metal 150 & Larger

RO Instructions
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ULTRAWELD HARGER

Cable to Reinforcing Steel

Mold Information:

e Parallel Cable Tap of Horizontal Cable to Through Horizontal Reinforcing Steel

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

RP Connection

RP size | Cable Mold Packing ‘ Weld Metal ‘ Required
Size Part No. Mat'l No. | yjtrashot NuwTube Handle
#6 RP36B | (2) WRPSLV us25 NUWTUBE25
#4 RP34B | (2) WRPSLV us32 NUWTUBE32
#2 Sol | RP32SB | (2) WRPSLV us4s NUWTUBE45
3 #2 RP32B | (2) WRPSLV us4s NUWTUBE45 MH1
1/0 RP31/0B | (2) WRPSLV Us90 NUWTUBE90
2/0 RP32/0B | (2) WRPSLV Us90 NUWTUBE90
3/0 RP33/0B | (2) WRPSLV US115 NUWTUBE115
c@“s Listed 467 4/0 | RP34/0B | (2) WRPSLV | US115 | NUWTUBE115
#6 through 4/0 #6 RP4L6A | (1) CERPM1 us25 NUWTUBE25
4 & #4 RP4L4A | (1) CERPM1 us32 NUWTUBE32 Included
Larger | #2 Sol | RP4L2SA | (1) CERPM1 us4s NUWTUBE45
#2 RP4L2A | (1) CERPM1 us4s NUWTUBE45
1/0 RP41/0B | (2) WRPSLV Us90 NUWTUBE90
4 2/0 RP42/0B | (2) WRPSLV Us90 NUWTUBE90 MH1
3/0 RP43/0B | (2) WRPSLV US115 NUWTUBE115
4/0 RP44/0B | (2) WRPSLV US115 NUWTUBE115
1/0 RP51/0B | (2) WRPSLV Us90 NUWTUBE90
5 2/0 RP52/0B | (2) WRPSLV Us90 NUWTUBE90 MH1
3/0 RP53/0B | (2) WRPSLV US115 NUWTUBE115
4/0 RP54/0B | (2) WRPSLV US115 NUWTUBE115
1/0 | RP6L1/0B | (1) CERPM2 Us90 NUWTUBE90
RP 6L 2/0 B 6 & 2/0 | RP6L2/0B | (1) CERPM2 Us90 NUWTUBES0 MH1 &
| T Larger | 3/0 | RP6L3/0B | (1) CERPM2 US115 NUWTUBE115 | CSKITHP
) ) k 4/0 | RP6L4/0B | (1) CERPM2 US115 NUWTUBE115
Reinforcing Price
Steel Size Key
Style Cable (a h
o Copper Wrap Sleeve (WRPSLYV) is wrapped
around the reinforcing steel.
e Ceramic Fiber (CERPM) is held on the side
of reinforcing steel.
o All Packing Material must be used for one
connection only.

Recommended Accessories:
CSKITHP - Chain Support Kit for 6 & Larger
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MCSPD25/115 - Mold Cleaning Spade for price key "A"
molds Weld Metal 25-115

RP Instructions
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ULTRAHVELD PRAEGER

Cable to Reinforcing Steel

Mold Information:

e Horizontal Through Cable to Side of Vertical Reinforcing Steel

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

7 uonasg

RS Connection

Packing ‘ Weld Metal

Mold ‘ Required

SUO[123UU0Y JJWI3YI0X] Plamenn

Mat'l No.
Part No. | her weld) | UltraShot | NuwTube Handle

#6 RS36P WRPSLV Us90 NUWTUBE90
#4 RS34P WRPSLV us9o NUWTUBE90
#2 Sol | RS32SP WRPSLV Us90 NUWTUBE90
3 #2 RS32P WRPSLV us9o NUWTUBE90 MH1
1/0 RS31/0P WRPSLV US115 | NUWTUBE115
2/0 RS32/0P WRPSLV US115 | NUWTUBE115
3/0 RS33/0P WRPSLV US150 | NUWTUBE150
4/0 RS34/0P WRPSLV US150 | NUWTUBE150
#6 RS46P WRPSLV USs90 NUWTUBE90
#4 RS44P WRPSLV Us90 NUWTUBE90
#2 Sol | RS42SP WRPSLV Us9o NUWTUBE90
4 #2 RS42P WRPSLV Us90 NUWTUBE90 MH1
1/0 RS41/0P WRPSLV US115 | NUWTUBE115
2/0 RS42/0P WRPSLV US115 | NUWTUBE115
c@us Listed 467 3/0 RS43/0P WRPSLV US150 | NUWTUBE150
#6 through 4/0 4/0 RS44/0P WRPSLV US150 | NUWTUBE150
#6 RS56P WRPSLV us9o NUWTUBE90
#4 RS54P WRPSLV us90 NUWTUBE90
#2 Sol | RS52SP WRPSLV us9o NUWTUBE90
5 #2 RS52P WRPSLV us90 NUWTUBE90 MH1
1/0 RS51/0P WRPSLV US115 | NUWTUBE115
2/0 RS52/0P WRPSLV US115 | NUWTUBE115
3/0 RS53/0P WRPSLV US150 | NUWTUBE150
RS 6 4/0 P 4/0 RS54/0P WRPSLV US150 | NUWTUBE150
-l- -l- #6 RS66P WRPSLV Us90 NUWTUBE90
) _ ! #4 RS64P WRPSLV Us9o NUWTUBE90
Reinforcing Price #2 Sol | RS62SP WRPSLV US90 NUWTUBE90
Steel Size Key . #2 RS62P WRPSLV US90 | NUWTUBE9O MHL
Style Cable 1/0 RS61/0P WRPSLV US115 | NUWTUBE115
Size 2/0 RS62/0P WRPSLV US115 | NUWTUBE115
3/0 RS63/0P WRPSLV US150 | NUWTUBE150
4/0 RS64/0P WRPSLV US150 | NUWTUBE150
#6 RS7L6B CERPM3 us90 NUWTUBE90
#4 RS7L4B CERPM3 us9o NUWTUBE90
#2 Sol | RS7L2SB CERPM3 us90 NUWTUBE90
7 & #2 RS7L2B CERPM3 us9o NUWTUBE90 MH1 &
Larger | 1/0 | RS7L1/0B CERPM3 US115 | NUWTUBE115 | CSKITHSVM
2/0 | RS7L2/0B CERPM3 US115 | NUWTUBE115
3/0 | RS7L3/0B CERPM3 US150 | NUWTUBE150
4/0 | RS7L4/0B CERPM3 US150 | NUWTUBE150
Recommended Accessories:
CSKITHSVM - Chain Support Kit for 7 & Larger - ] )
CCBRSH1 - Cable Cleaning Brush NOTES: .
MCBRSH1 - Mold Cleaning Brush e Copper Wrap Sleeve (WRPSLV) is wrapped
MCSPD25/115 - Mold Cleaning Spade for price key "B" around the reinforcing steel.
molds Weld Metal 25-115 e Ceramic Fiber (CERPM) is held on the side
MCSPD150/400 - Mold Cleaning Spade for price key "B" of reinforcing steel.
molds Weld Metal 150 & Larger « All Packing Material must be used for one
RS Instructions \_ connection only. )
[=]#[x] EhE]
]
[=
(=] 7L

288 Harger Lightning & Grounding - ©2025 - www.harger.com « 800-842-7437


https://harger.com/mqr-rs
https://harger.com/mqr-rs2

ULTRAWELD HARGER

Packing Material for Reinforcing
Steel Molds

Section 4
Ultraweld® Exothermic Connections

Copper Wrap Sleeves
Part No. ‘ Box Qty. ‘ Approx. Box Wt. (Ibs.) o o
WRPSLV 50 0.5

e Wrap Sleeves are a required accessory for wrapping around reinforcing steel for
certain connection styles to prevent molten weld metal leakage.

e If a CERPM is not required for a reinforcing steel connection then WRPSLV's must
be used instead.

e Wrap Sleeves can be used when welding cables smaller than indicated on mold tag.

e 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.

Ceramic Reinforcing Steel
Packing Material

Part No. ‘ Box Qty. ‘ Approx. Box Wt. (lbs.)
CERPM1 25 0.3
CERPM2 25 0.3
CERPM3 25 0.3

e CERPM's are held against the side of the reinforcing steel
to prevent molten weld metal leakage.

e If a WRPSLYV is not required for a reinforcing steel
connection then a CERPM must be used instead.
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7 uonasg

AVELD

uL

Cable to Rail
Web Grounding Connections

¢ Rail Mold Vertical Web Horizontal Cable Through

Mold Information:

e Welded grounding connections to the web of 60 Ib. to 141 Ib. standard rails.

¢ If the ampacity requirement cannot be met with a single conductor listed, then two or

more smaller conductors can be used.

e Molds listed are for concentric conductors.
e Mold frame includes adjusting screws to position the mold at the neutral axis of the rail.

e Mold Sealer (MLDSLR) is required for conductors larger than #2.

RMVH 2/0 WEB K

I T

Cable Price
Size Key
Style Cable
Position
on Rail

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
GRDWL - Grinding Wheel

RMVH Instructions

[m] =]

290

N = = 2

A

RMVH Connection

‘ Weld Metal

AT

Cable Size Mold Part No.
UltraShot NuwTube
#4 Concentric RMVH4WEBK US90R NUWTUBESOR
#2 Concentric RMVH2WEBK US90R NUWTUBE9OR
1/0 Concentric | RMVH1/0WEBK US115R NUWTUBE115R
2/0 Concentric | RMVH2/0WEBK US115R NUWTUBE115R
3/0 Concentric | RMVH3/0WEBK US150R NUWTUBE150R
4/0 Concentric | RMVH4/0WEBK US150R NUWTUBE150R

Required
Handle

MH1 &
RMFRMW105C

o Ultraweld exothermic materials meet requirements of AREMA 8.1.34.

Harger Lightning & Grounding - ©2025 - www.harger.com « 800-842-7437
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SWELD HARGER

uL

Cable to Rail

Web Grounding Connections

Mold Information:
e Rail Mold Vertical Web Cable Dead End Left

e Welded grounding connections to the web of 60 Ib. to 141 Ib. standard rails.
e Molds listed are for concentric stranded cable.

e Mold Sealer (MLDSLR) is required for conductors larger than #2.

RMVL

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
GRDWL - Grinding Wheel

Cable Size

Mold Part No.

‘ UltraShot ‘

RMVL Connection

Weld Metal

NuwTube

Required
Handle

#4 Concentric | RMVL4WEBK US65R NUWTUBE65R
#2 Concentric | RMVL2WEBK US65R NUWTUBE65R

1/0 Concentric | RMVL1/OWEBK | US90R NUWTUBE9OR MH1 &

2/0 Concentric | RMVL2/OWEBK | US90R NUWTUBE9OR | RMFRMW105C
3/0 Concentric | RMVL3/0WEBK | US115R | NUWTUBE115R

4/0 Concentric | RMVL4/0WEBK | US115R | NUWTUBE115R

e Ultraweld exothermic materials meet requirements of AREMA 8.1.34.

RMVL 2/0 WEB K

T

RMVL Instructional Videos Cable Price
Size Key
Style Cable
Position
on Rail

Mold Information:

¢ Rail Mold Vertical Web Cable Dead End Right

e Welded grounding connections to the web of 60 Ib. to 141 Ib. standard rails.
e Molds listed are for concentric stranded cable.

e Mold Sealer (MLDSLR) is required for conductors larger than #2.

RMVR Connection

‘ Weld Metal

R M V R q Required
Cable Size Mold Part No. UItraShot — Hgndle
#4 Concentric | RMVR4WEBK US65R NUWTUBE65R
#2 Concentric | RMVR2WEBK US65R NUWTUBE65R
1/0 Concentric | RMVR1/0WEBK | US90R NUWTUBE9OR MH1 &
2/0 Concentric | RMVR2/0WEBK |  US90R NUWTUBESOR | RMFRMW105C
3/0 Concentric | RMVR3/0WEBK | US115R | NUWTUBE115R
4/0 Concentric | RMVR4/0WEBK | US115R | NUWTUBE115R

Recommended Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
GRDWL - Grinding Wheel

e Ultraweld exothermic materials meet requirements of AREMA 8.1.34.

RMVR 2/0 WEB K

—

RMVR Instructions Csailzjée Plgmiacye
[=] & [=] Style Cable
Position
on Rail
Oft i
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7 uonasg

uL

G11 G21 G31

AVEL

Uni-Shots - UltraShot

G31*

N = = 2

PRAFGE

Cable Sizes Ground Rod
Solid | Stranded | 5/8 Copper Bonded | 5/8 Full | 3/4 Copper Bonded | 3/4 Full
G11 #6, #8 #8 G11588US G1158F8US G11348US G1134F8US
Gi1 #3, #4 | #4, #6 G11584US G1158F4US G11344US G1134F4US
Gi1 #1, #2 #2, #3 G11582US G1158F2US G11342US G1134F2US
G11 2/0,1/0 | 1/0, #1 G11581/0US G1158F1/0US G11341/0US G1134F1/0US
G11 - 2/0 G11582/0US G1158F2/0US G11342/0US G1134F2/0US
G11 - 4/0 G11584/0US G1158F4/0US G11344/0US G1134F4/0US
G21 #6, #8 #8 G21588US G2158F8US G21348US G2134F8US
G21 #3, #4 | #4, #6 G21584US G2158F4US G21344US G2134F4US
G21 #1, #2 #2, #3 G21582US G2158F2US G21342US G2134F2US
G21 2/0,1/0 | 1/0, #1 G21581/0US G2158F1/0US G21341/0US G2134F1/0US
G21 - 2/0 G21582/0US G2158F2/0US G21342/0US G2134F2/0US
G21 - 4/0 G21584/0US G2158F4/0US G21344/0US G2134F4/0US
G31 #6, #8 #8 G31588US G3158F8US G31348US G3134F8US
G31 #3, #4 | #4, #6 G31584US G3158F4US G31344US G3134F4US
G31 #1, #2 #2, #3 G31582US G3158F2US G31342US G3134F2US
G31 2/0,1/0 | 1/0, #1 G31581/0US* G3158F1/0US* G31341/0US* G3134F1/0US*
G4l #6, #8 #8 G41588US G4158F8US G41348US G4134F8US
G41 #3, #4 | #4, #6 G41584US G4158F4US G41344US G4134F4US
G41 #1, #2 #2, #3 G41582US G4158F2US G41342US G4134F2US
NOTES:

Disposable single use ceramic mold provides convenience and ease of use.
Packaged 12 per box.

No frames or handle clamps are required.

DRONE required to make UltraShot Uni-Shot connection. See page 250.

UltraShot
(Drop-in)

Use locking pliers
to support mold
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SWELD HARGER

Uni-Shots - NuwTube

Section 4
Ultraweld® Exothermic Connections

G11 G21 G31 G31*
Cable Sizes ‘ Ground Rod
Solid ‘ Stranded ‘ 5/8 Copper Bonded ‘ 5/8 Full ‘ 3/4 Copper Bonded ‘ 3/4 Full
G11 #6, #8 #8 G11588NU G1158F8NU G11348NU G1134F8NU
G11 #3, #4 #4, #6 G11584NU G1158F4NU G11344NU G1134F4NU
G11 #1, #2 #2, #3 G11582NU G1158F2NU G11342NU G1134F2NU
G11 2/0, 1/0 1/0, #1 G11581/0NU G1158F1/0NU G11341/0NU G1134F1/0NU
Gi11 - 2/0 G11582/0NU G1158F2/0NU G11342/0NU G1134F2/0NU
Gi11 - 4/0 G11584/0NU G1158F4/0NU G11344/0NU G1134F4/0NU
G21 #6, #8 #8 G21588NU G2158F8NU G21348NU G2134F8NU
G21 #3, #4 #4, #6 G21584NU G2158F4NU G21344NU G2134F4NU
G21 #1, #2 #2, #3 G21582NU G2158F2NU G21342NU G2134F2NU
G21 2/0, 1/0 1/0, #1 G21581/0NU G2158F1/0NU G21341/0NU G2134F1/0NU
G21 - 2/0 G21582/0NU G2158F2/0NU G21342/0NU G2134F2/0NU
G21 - 4/0 G21584/0NU G2158F4/0NU G21344/0NU G2134F4/0NU
G31 #6, #8 #8 G31588NU G3158F8NU G31348NU G3134F8NU
G31 #3, #4 #4, #6 G31584NU G3158F4NU G31344NU G3134F4NU
G31 #1, #2 #2, #3 G31582NU G3158F2NU G31342NU G3134F2NU
G31 2/0, 1/0 1/0, #1 G31581/0NU* G3158F1/0NU* G31341/0NU* G3134F1/0NU*
G41 #6, #8 #8 G41588NU G4158F8NU G41348NU G4134F8NU
G41 #3, #4 #4, #6 G41584NU G4158F4NU G41344NU G4134F4NU
G41 #1, #2 #2, #3 G41582NU G4158F2NU G41342NU G4134F2NU
NOTES:
e Disposable single use ceramic mold provides convenience and ease of use.
e Packaged 12 per box.
e Requires only a Flint Igniter (FLTIG) to make a connection. See page 304.
e No frames or handle clamps are required.

v

.
NuwTube v
(Pour & Shoot) . ’

Use locking pliers
to support mold
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ULTRAHVELD PRAEGER

Equipment Ground Plates

4 N
APPLICATION NOTE:

Equipment ground plates are cast into concrete
structures to offer convenient connection points

to the ground system. The cast ground plates are o
made from copper alloy and are exothermically b
welded to copper conductors. The resulting
connection has an ampacity that surpasses that

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

of the conductor or the stud. . e // *‘%
7
9 J . @%/ a

3/8-16 x 1/2” DEEP

. Approx. Each - 2:507 2 HoLes
Part No. ‘ Stud Size ‘ Wt. (Ibs.) |
XGP2.5/2.54/0 4/0 AWG Conc 2 @ AC

A g X~

XGP2.5/2.55CM 500 MCM Conc 2 . .
L /

1.25"—= - 3.00

1/2-13 x 1/2” DEEP

1.75"
2 HOLES
Approx. Each I / M

Wt. (Ibs.)
XGP1.75/3.254/0 4/0 AWG Conc 1.5
¢ NEMA hole spacing. 3.25" 1.75"

i)
S DI

Part No. Stud Size

1/2-13 x 1/2” DEEP
4 HOLES

Approx. Each

Part No. ‘ Stud Size ‘ Wt. (Ibs.)
XGP3.25/3.254/0 4/0 AWG Conc 2.5
XGP3.25/3.255CM 500 MCM Conc 2.5

e NEMA hole spacing.

DI
5

3.00™

NOTES:

e Use Ultraweld Connection Types that begin with EGP to make connections with ground
conductors to equipment ground plates.
e Custom prefabricated weld assemblies available. Contact factory for more information.
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ULTRAWELD HARGER

Equipment Ground Plate Molds

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

Section 4
Ultraweld® Exothermic Connections

Connection B Mold ol Required

Stud | Cable
Style Size Part No. ‘UItraShot‘ NuwTube ‘ Handle

4/0 1/0 EGPCB4/01/0B us9oo NUWTUBESO
EGPCB 4/0 2/0 EGPCB4/02/0B us9oo NUWTUBES0
4/0 4/0 EGPCB4/04/0B usoo NUWTUBES0
4/0 1/0 EGPCT4/01/0B US115 NUWTUBE115

EGPCT 4/0 | 2/0 | EGPCT4/02/0B | US115 | NUWTUBE115
EGPIO 4/0 2/0 B 4/0 | 4/0 | EGPCT4/04/0B | US150 | NUWTUBE150
| T 4/0 | 1/0 | EGPID4/01/0B | Usiso | NUWTUBE1SO|
Equipment P{Ef EGPID 4/0 | 2/0 | EGPID4/02/0B | US150 | NUWTUBE150
Style Plagaizsetud Cable 4/0 4/0 | EGPID4/04/0B | US150 | NUWTUBE150
Size 4/0 | 1/0 | EGPIO4/01/0B | US150 | NUWTUBE150
EGPIO 4/0 | 2/0 | EGPIO4/02/0B | US150 | NUWTUBE150

4/0 4/0 EGPIO4/04/0B uUs200 NUWTUBE200

Recommended Accessories: _ .
CCBRSH1 - Cable Cleaning Brush Eq'-'",FI"‘:e'l\t Gr°“|;‘|d ‘
MCBRSH1 - Mold Cleaning Brush ate Assembly:

Ground Electrode
System

Connection
Style

Ground
Plate
Assemblies

NOTE:
e Style EGPID and EGPIO assemblies 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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AVELD

Plate Assemblies

e The assembly is made to customer specifications per the part numbering system shown below.

e Equipment ground plates are manufactured from 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.

PRAEGER

Prefabricated Equipment Ground

BS Style

RT Style

GD Style

GO Style

Ground Plate Designation Code:

Ground Ground Plate
Plate Stud Size Ground Plate Figure
Part Number
Code
1/2-13 x 1/2" DEEP
/ 2 HOLES
A XGP1.75/3.254/0 4/0 AWG |
Concentric J
4/0 AWG /8-16 x 1/2" DEEP
B XGP2.5/2.54/0 ; HOLES
Concentric
C XGP2.5/2.55CM 500 MCM
Concentric
L/aglgsx 1/2” DEEP
4/0 AWG
D XGP3.25/3.254/0 Concentric i
i@
E | XGP3.25/3.255cM |~ 200 MCM iBi)
Concentric

296
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ULTRAWELD HARGER

Prefabricated Equipment Ground
Plate Assemblies

Section 4
Ultraweld® Exothermic Connections

Part Numbering System:
"XGP" + "Style" + "Ground Plate Designation Code" + "Conductor" + "X" + "Conductor Length (in.)"
See Page 296 for type and ground plate designation code.

XGP BS D1/0 X 24
T T T

Style Conductor

Conductor
Length
XGP Ground Plate (in.)
Prefix Designation
Code

' APPLICATION NOTE: h

Equipment ground plates are cast into
concrete structures to offer convenient
connection point; to the ground Equipment Grounci T =
system. The equipment ground plate Plate Assembly. X
assemblies provide ease of installation
and reduce labor.

Ground Electrode
System

Most Common Assemblies

Approx. Each

Stud Size Wt. (Ibs.)
XGPBSD2/0X12 2/0-19 AWG Concentric 2
XGPBSD1/0X24 1/0-19 AWG Concentric 2

e NEMA hole spacing.
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ULTRAHVELD PRAEGER

Aircraft Ground Receptacle

Part No. ‘ Approx. Each Wt. (Ibs.)
SGRX 1.3

e Ground receptacle designed to be exothermically
connected to a ground rod.

¢ Includes Brass Ball Stud (BBSTUD12).

e Receptacle: top is 3" in diameter, height is 3-1/2".

7 uonasg

APPLICATION NOTES:
¢ Aircraft Ground Receptacles are
used when temporary grounds
must be established.
e Used for grounding aircrafts
during refueling.

SUO[123UU0Y JJWI3YI0X] Plamenn

Brass Ball Stud “
Part No. ‘ Thread Size ‘ Approx. Each Wt. (Ibs.) & e
BBSTUD12 1/2" 0.5 :_f
S
Connection Styles for Aircraft Ground Receptacles
FGRBS FGRGD FGRGO FGRIGD FGRIGO

FGRGD 58 2/0 F

Ground Price

Rod Size Key
Style Cable
Size

i Weld Metal i
Connection Ground Rod Size Cable Mold Part Required

Style Size No. ‘ UltraShot ‘ NuwTube ‘ Handle

5/8" Copper Bonded FGRBS58K USs300 (2) NUWTUBE150
FGRBS | 3/4" Copper Bonded | VA | FGRBS34k | US300 | (2) NUWTUBEi50 | MH1
1/0 | FGRGD581/0F | US400 | (2) NUWTUBE200
. 2/0 | FGRGD582/0F | US400 | (2) NUWTUBE200
5/8" Copper Bonded | 3/ | FGRGD583/0F | US400 | (2) NUWTUBE200 | MH2
- eReD 4/0 | FGRGD584/0F | US400 | (2) NUWTUBE200
1/0 | FGRGD341/0F | US400 | (2) NUWTUBE200
. 2/0 | FGRGD342/0F | US400 | (2) NUWTUBE200
3/4" Copper Bonded | 3/ | FGrRGD343/0F | US400 | (2) NUWTUBE200 | MM2
4/0 | FGRGD344/0F | US400 | (2) NUWTUBE200
1/0 | FGRGOS81/0F | US400 | (2) NUWTUBE200
. 2/0 | FGRGO582/0F | US400 | (2) NUWTUBE200
5/8" Copper Bonded | 3/ | FGRGO583/0F | US400 | (2) NUWTUBE200 | MH2
ereo 4/0 | FGRGO584/0F | US400 | (2) NUWTUBE200
1/0 | FGRGO341/0F | US400 | (2) NUWTUBE200
. 2/0 | FGRGO342/0F | US400 | (2) NUWTUBE200
3/4" Copper Bonded | 3/ | FGRGO343/0F | US400 | (2) NUWTUBE200 | M2
4/0 | FGRGO344/0F | US400 | (2) NUWTUBE200
NOTE:

e Style FGRIGD and FGRIGO assemblies have posts formed from the Ultraweld connection
that fit into 1/2" pipe that is used for support and positioning the ground plate.
e Custom prefabricated assemblies available. Contact factory for more information.
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ULTRAWELD HARGER

Ufer Ground Assemblies

(%)

(=

=

7]

2

(=

[=]

1)

~ L2

§E

Reinforcing Conductor Conductor Approx. Each E s

s e ‘ Steel Size ‘ Type Length (ft.) CEED Wt. (Ibs.) 0 u%

RB3GA8SX5 3 8 Sol. 5 N/A 1 b

RB4GA32X5 4 32 5 I 3 5

RB5GA2TX5 5 2T 5 N/A 2.5 =)
RB5GA28X10 5 28 10 II 6.5
RB6GA4/0X15 6 4/0 15 N/A 12.9

Prefabricated reinforcing steel ground assembly.

Standard 24" long reinforcing steel.

Exothermically welded connection.

Can be wire tied or welded to reinforcing steel cage prior to concrete pour.
Conductor can be stubbed out for connection to a downlead or ground grid.
Other sizes available. Contact factory for more information.

;M Q TRYRXRXEEKKIA)

Ufer Ground Assemblies Numbering System
RB5GA 28 X 10
T

Conductor
Type Length of
Reinforcing Conductor
Steel Size (ft.)

Ground Access Ground Bar

GB1436.5GRDCB
0
),
0
) )
),
0

Provides disconnecting means to grounding system.
1/4" x 3" x 6-1/2" electrolytic tough pitch copper alloy 110 bar.
Accommodates "D" spaced two hole lugs (9/16" punched holes, 1-3/4" on center).
Use GVSS style mold to exothermically weld ground rod to bar.
- GVSS58142B for 5/8" copper-bonded ground rod, 250 weld metal.
- GVSS34142B for 3/4" copper-bonded ground rod, 250 weld metal.
Use JXL or OXL exothermic lugs (See pages 279-281).
e Approximate we-ight is 2 (1.57) pounds.
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ULTRAHVELD PRAEGER

Flexible Gate Jumpers

Part No. | Jumper Size ‘ Conductor Size (AWG) ‘ Approx. Each Wt. (Ibs.)

GJX2S524 #2 AWG #2 solid 0.5

GIX2/024 2/0 AWG 2/0 concentric 1
GIX4/024 4/0 AWG 4/0 concentric 1.5

e Can be used with the universal pipe clamps or can be exothermically welded to the fence/
gate post themselves.
Three sizes designed to fit either a #2 solid, 2/0 stranded or 4/0 stranded exothermic mold.
Flex jumpers made from welding cable.
Standard length is 24" long.

Other lengths available. Please contact factory for more information.

Mold Information:

o Vertical Downward Cable to Side of Fence Post

e Molds listed are for stranded cable. For solid conductor, add suffix "S" after
conductor number: 2S = 2 AWG solid conductor.

VDRFP Fence Post Connection

VD RF P Mold Cable | Nominal Fence ‘ Weld Metal ‘ Required
Handle

Part No. Size Post Size UltraShot | NuwTube

VDRFP2SB #2 Sol | 1-1/4" to 4" Post uUse65 NUWTUBE65
VDRFP2B #2 1-1/4" to 4" Post uUse65 NUWTUBE65
. VDRFP1/0B 1/0 1-1/4" to 4" Post Usoo NUWTUBE9O0 MH1
Ni) VDRFP2/0B 2/0 1-1/4" to 4" Post uUs9o NUWTUBESO
c@us Listed 467 VDRFP4/0B 4/0 1-1/4" to 4" Post USs115 NUWTUBE115
#6 through 250 MCM
I
Cable
Size
Recommended Accessories: Style Price
CSKIT - Chain Support Kit Key

CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

VDRFP to Fence Post Instructions

E E Gate Jumper welded
directly to posts.

" NOTE:

e 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 jumper which uses a smaller size weld metal.
Lastly, a mechanical fence clamp assembly is a viable solution such as the ones found in on

page 138.
o J
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ULTRAWELD HARGER

LOsmoke System

Using Harger's unique mold design and handle clamps, any mold that uses an MH1 or MH2 handle
can be used with the LOsmoke System. The USSKIT, which includes a LOsmoke Adapter Clamp,
Filter Housing, and 10 Disposable Filters is all that is required. There are three different USSKIT
sizes, the selection of which is driven by the weld metal size and mold price key for the desired
application.

Section 4
Ultraweld® Exothermic Connections

e The use of LOsmoke requires the UltraShot electronic ignition system.
e LOsmoke Filters must be replaced after every connection to ensure optimal system performance.

Standard

Mold
Approx. Each
Wt. (Ibs.)
z DRONE 1
MIL1820BAT 1“‘
gl B
e
LOsmoke Milwaukee M18
Adapter Clamp REDLITHIUM Battery

Part No.

Part No. Approx. Each ‘ Approx. Each

Wt. (Ibs.) Wt. (Ibs.)
USSXADPTR 4 MIL1820BAT 1.5

N

3
gl R
“—&e

LOsmoke Kit Filter Filter Housing
i, | Eedo waa | “Cactwe [l rie Mredda [l e tousie | oot
Size (Ibs.) (Ibs.) Wt. (Ibs.)
USSKIT1 B,E, K IPQ 25-115 6 USSXFLR1.8 0.05 SAFHB25115 0.5
USSKIT2 B,E, K, IPQ 150 - 300 6 USSXFLR2 0.05 SAFHB150300 0.5
USSKIT3 | C, D, F, G, J,Y,Z| 150 - 400 6 USSXFLR3 0.05 SAFHC400 0.8
Kit Includes: e Filters sold as 10 pack.

(1) Adapter Clamp (USSXADPTR)
(1) Filter Housing
(10) Filters
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ULTRAHVELD PRAEGER

Materials, Tools & Accessories

Mold Handles

Approx. Each

SUO[123UU0Y JJWI3YI0X] Plamenn

g Part No. ‘ Application Wt. (Ibs.)

i MH1 For molds with B, E, K, P & Q mold price key (3" thick) 2.8
MH2 For molds with C, D, F, Y & Z mold price key (4" thick) 3.5
MH3 For molds with L, M & N mold price key (2" thick) 0.3
MH4 For molds with MX & R mold price key (uncommon)* 1.5
MH6 For molds with I mold price key (3-piece) 4.8
MH7 For molds with J mold price key (3-piece) 5

Mold Handle Clamps are required for all molds that are not "A" price key.

Some molds require a mold handle clamp even if a specialized frame is included with mold purchase.
Handle clamps have a Zinc plated finish.

MH3 mini mold handle clamps are included with the purchase whose price key are "L", "M", and "N".
Not compatible with GS Connection Type.

%o o o o

MH3

MH4

Mold Handle Kits

Fits Mold . Approx. Each
Part No. ‘ Price Key ‘ Kit Includes Wt. (Ibs.)
ULTRAMH1KIT B, E, K MH1, CSKIT, MSKIT 7
ULTRAMH2KIT C,DF MH2, CSKIT, MSKIT 7.5

e Chain Support Handle Clamp securely holds mold to a vertical pipe or reinforcing steel.
e Magnetic Support Handle Clamp holds mold securely in place when welding to steel surfaces.

@N
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ULTRAWELD HARGER

Materials, Tools & Accessories

Mold Handle with Chain Support

(2]

[=

-]

S

Q

(=

[=

[=]

o

~ 2

Fits Mold For Following Pipe/ Approx. Each _§ E

e il ‘ Ll Rz ‘ Price Key Connection Types ‘ Reinforcing Steel ‘ Wt. (Ibs.) g %

(=]

CSH1 MH1 Included B, E, K RE7L, VA, VD, VT, VU Vertical 4 @ @

CSH2 MH2 Included C,DF VA, VD, VT, VU Vertical 4.5 %

3

CSKIT Sold Separately B,C, D, E FK RE7L, VA, VD, VT, VU Vertical g

CSKITHSVM | Sold Separately B, C VH, RS Vertical =
CSKITHP Sold Separately B, C HRCT6L, HB, HD, HT, HU, RP6L Horizontal 3.3
CSKITHPVS Sold Separately B HPHCX, RO6L Horizontal 4

e Chain support handle clamps are used to securely hold the mold to a vertical or horizontal pipe and reinforcing steel.
e A 20” length of chain, which fits up to 4” pipes, comes with the chain support handle clamps.
e For pipes larger than 4” diameter, chain extensions are available. Contact factory for details.

CSKITHP CSKITHPVS

Mold Handle with Magnetic Support

PartNo. | MoldWanaie | TREMOd | Minimum Width | Approw. Each
MSHC1 MH1 Included B, E, K 8" 6
MSHC2 MH2 Included C,D,F 8" 6.5
MSKIT Sold Separately B,C,D,E F K 8" 6

MSKITH3 Sold Separately L, M, N,R 5-1/2" 1

MSKITHSVS Sold Separately B, C, D, K 10" 5

e Magnetic support handle clamps are used to securely hold the mold to a vertical or
horizontal flat steel surface.

MSKITH3
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ULTRAHVELD PRAEGER

Materials, Tools & Accessories

Flint Igniters

n

§- Part No. ‘ Description ‘ Approx. Each Wt. (Ibs.)
i FLTIG Flint Igniter 0.3
FLTIGEXT 36" Extension 1.5
RPLFLT Replacement Flints 0.1

SUO[123UU0Y JJWI3YI0X] Plamenn

e When making an Ultraweld connection with NUWTube weld metal, Flint
Igniters are used to ignite the starting material.

36" Extension

\
Torch Head A
Part No. ‘ Approx. Each Wt. (lbs.)
TRCHD 1.3

TRCHD
e Self-igniting Torch Head is designed to fit 14 or 16

ounce propane cylinders.
e Torches are required to remove moisture from molds
and conductors before making Ultraweld connections.

Hold Down Kit

Part No. ‘ Approx. Each Wt. (Ibs.)
UMHDKIT 1.5
UMMHDA 0.5
e UMHDKIT: Attaches to MH1 & MH2 handle clamps for UMMHDA
holding mold down when welding to horizontal surfaces.
e UMMHDA: Used with horizontal price key "A" molds.
Mold Stabilization Spike Kit
Part No. ‘ Approx. Each Wt. (Ibs.)
MLDSTBLZR 2
e Help stabilize the mold when making cable to cable
connections in a trench.
e Attaches to MH1, MH2, MH6, and MH7 mold handles.
e Kit Includes 6" and 12" spike set.
MLDSTBLZR
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SWELD HARGER

Materials, Tools & Accessories

Copper Wrap Sleeves R
Part No. ‘ Box Qty. ‘ Approx. Box Wt. (lbs.)
WRPSLV 50 0.5

e Wrap Sleeves can be used when welding cables smaller than indicated on mold tag.

e 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.

e Wrap Sleeves are also a required accessory for wrapping around reinforcing steel for
certain connection styles to prevent molten weld metal leakage.

e If a CERPM is not required for a reinforcing steel connection then WRPSLV's must be
used instead.

Ceramic Reinforcing Steel
Packing Material

Part No. ‘ Box Qty. ‘ Approx. Box Wt. (Ibs.)
25 0.3

CERPM1
CERPM2 25 0.3
CERPM3 25 0.3

e CERPM's are held against the side of the reinforcing steel
to prevent molten weld metal leakage.

e If a WRPSLV is not required for a reinforcing steel
connection then a CERPM must be used instead.

Exothermic Adapter Kit
with Case

Part No. Approx. Box Wt. (lbs.)
EXOADPKIT | 10

e Most common adapters and packing material
used when required with specific molds.

Adapter Sleeves

Cable Size

Part No.

Concentric
Strand

Solid

0.D

‘ Sleeve Dimensions

I.D. Length

ADPSLV6 #12, 14 #10, 12, 14 | #6 Sol. . . 1.00 0.3
ADPSLV4 #7,8,10 #6, 8 #4 Str. 227 177 1.00 25 0.3
ADPSLV2A #6 #5 #2 Str. .292 .198 1.00 25 0.3
ADPSLV2B #4,5 #3,4 #2 Str. .287 .246 1.00 25 0.3
ADPSLV1 #4 n/a #1 Str. .340 .246 1.00 25 0.3
ADPSLV1/0 #2 #1 1/0 Str. .370 .307 1.00 25 0.3
ADPSLV2/0 #1 1/0 2/0 Str. .420 .359 1.00 25 0.3
ADPSLV3/0 1/0, #1 2/0 3/0 Str. .452 .389 1.00 25 0.3
ADPSLV4/0 2/0, 1/0 3/0 4/0 Str. .524 .437 1.50 25 0.3

e Adapter Sleeves can be used when welding cables smaller than indicated on mold tag.
e Adapter Sleeves slide over the cable to adapt smaller size cables to a larger size mold.
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ULTRAHVELD PRAEGER

Materials, Tools & Accessories

Mold Cleaning Brushes |
.HH““ 4

Part No. ‘ Approx. Each Wt. (Ibs.)
MCBRSH1 0.3
MCBRSH2 0.06 ‘

e Consistent and proper cleaning of the molds will aid in
maintaining or exceeding the average mold life of 50 connections.

MCBRSH1
MCBRSH2

Mold Cleaning Spades

Part No. ‘ Weld Metal Sizes ‘ Approx. Each Wt. (Ibs.)
MCSPD25/115 25-115 0.3
MCSPD150/400 150 and larger 0.3

e Primarily used for cleaning slag from horizontally split and unsplit molds.

e Designed to fit the mold crucible for a given range of weld metal sizes.

e Consistent and proper cleaning of the molds will aid in maintaining or
exceeding the average mold life of 50 connections.

Cable Cleaning Brush >
Part No. ‘ Approx. Each Wt. (Ibs.)
CCBRSH1 0.3

e Short, stiff, metal bristles are generally preferred for
cleaning concentric conductors and busbars, that are
not heavily oxidized.

Cable Cleaning Brush - Heavy Duty

Part No. ‘ Description ‘ Approx. Each Wt. (lbs.)
CCBRSH2 Cable Cleaning Brush 0.8
CCBRSH2R Replacement Brush Pair 0.3

e Ideal for cleaning concentric stranded cable, especially very
dirty or oxidized conductors.

306 Harger Lightning & Grounding - ©2025 - www.harger.com « 800-842-7437



ULTRAWELD HARGER

Materials, Tools & Accessories

Mold Carrier

Part No. ‘ Approx. Each Wt. (lbs.)
ULTRAWRAP 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.

e Protects exothermic welders from coming into contact
with hot molds.

Section 4
Ultraweld® Exothermic Connections

Weld Blanket

Part No. ‘ Approx. Each Wt. (lbs.)

WELDBKT 2

e Used as a protection blanket against weld splatter.

Mold Sealer

MLDSLR
Hoid Sealer

Part No. ‘ Approx. Each Wt. (Ibs.) ﬂ&!‘ﬂﬂ!}ﬂif /‘ X
MLDSLR 1 rarcER
T /)
e Used for sealing slightly worn molds to guard against M

leakage from large stranded conductors. -
e Required accessory for some conductor sizes within

certain connection types.
e Available in 1 pound package.

Cold Galvanizing Spray
Part No. ‘ Unit Wt. (oz.)
CGS 18.5

e Instant cold galvanizing spray provides protection
equal to hot dip galvanizing.
e Used for touching up surfaces affected by welding.

Grinding Wheel

Part No. ‘ Approx. Each Wt. (Ibs.) SIGMAT  GREEN,
GRDWL 0.3
e 4-1/2x1/4x7/8 Sigma Max 36
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UltraWeld Mold Box

‘ Approx. Each Wt. (lbs.)
UWMOLDBOX 13

Part No.

SUO[123UU0Y JJWI3YI0X] Plamenn

e Convenient and rugged mold storage.
e 20-1/16" long, 8-7/16" wide 9-7/16" tall.
e 20 gauge electrostatically painted steel box, central lockable clasp.

e Aluminum tray included to store 6 price key "B" molds.

Part No. ‘ Approx. Each Wt. (Ibs.)

TOOLKIT

10

USTOOLKIT

23.3

Toolkits

e TOOLKIT Includes:

(1) TOOLBOX: 20-1/16" x 8-7/16" x
9-7/16 metal toolbox with tray

(1) CC9: 9" Cable Cutters
(1) LP9: Lineman's Pliers
(1) SSS6: 6" Screwdriver
(1) VG10: 10" Locking Pliers
(1) FLTIG: Flint Igniter
(1) CCBRSH1: Cable Cleaning Brush
(1) MCBRSH1: Mold Cleaning Brush
(1) DISKKIT: Disk Kit

e USTOOLKIT Includes:

(1) DRONE

(1) TOOLBOX: 20-1/16" x 8-7/16" x
9-7/16 metal toolbox with tray

(1) MH1: Mold Handle

(1) CSKIT: Chain Support Kit

(1) MCBRSH2: Mold Cleaning Brush

(1) SFTYGLS: Safety Glasses

(1) GLOVES: Leather Palm Gloves

(1) 3MABPAD: Abrasive Pad

(1) ULTRAWRAP: Mold Blanket

(1) TRCHD: Torch Head

(1) MLDSTBLZR: Mold Stabilizer Kit

. __________________________________________________________________________________________________________________________________________________________________|
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Materials, Tools & Accessories

Toolbox
~
Part No. ‘ Approx. Each Wt. (Ibs.) s
TOOLBOX 5.5 S
(72

e Durable metal toolbox measures 20-1/16" x 8-7/16"
x 9-7/16" and includes a tray.

Tools
Part No. ‘ Description
CCo 9" Cable Cutter
LP9 Lineman's Pliers
SSS6 Standard Slot Screwdriver
VG10 Standard Locking Pliers

e VG10 is a required tool for most cable to
ground rod connections.

Ground Rod & Cable Clamp

Part No. ‘ Approx. Each Wt. (Ibs.)
GRCC 18

e Clamp properly aligns and supports Ground Rods for welding type GG connections. See page 267 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 Cable Clamping
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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 - Strand Diameter
Conductor

7 uonasg

SUO[123UU0Y JJWI3YI0X] Plamenn

Circular . Cable Code

mils Diameter ‘ 7 ‘ 19 37 61 o1 ‘

1,000,000 1000 1.152" .1644* | .1280 | .1048 1MM
800,000 800 1.031" .1470* | .1145 | .0938 8CM
750,000 750 .998" .1424* | .1109 | .0908 75CM
700,000 700 .964" .1375% | .1071 | .0877 7CM
600,000 600 .893" .1273 | .0992 | .0812 6CM
500,000 500 .813" .1622% .1162 | .0905 5CM
400,000 400 .728" .1451 .1040 | .0810 4CM
350,000 350 .681" .1357 .0973 | .0757 35CM
300,000 300 .630" .1257 .0900 | .0701 3CM
250,000 250 .575" 1147 .0822 | .0640 25CM
211,600 4/0 .528" .1739 .1055 .0756 4/0
167,800 3/0 .470" .1548 .0940 .0763 3/0
133,100 2/0 .419" .1379 .0837 .0600 2/0
105,500 1/0 .373" .1228 .0745 .0534 1/0
83,690 1 .332" .1093 .0664 .0467 1
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
* Class AA

Bare Solid Copper Conductors
Based on A.S.T.M Standard Specifications

Cross
Sectional Wire Cable
A Di t (o] =
GircalarMils | eter | tode Conductor Area Conversions

4/0 211,600 .4600" 4/0S Square Inches x 1273 = MCM
3/0 167,800 .4096" 3/0S MCM x 7.862 x 10 = Square Inches
2/0 133,100 .3648" 2/0S
1/0 105,500 3249 1/0S Square Inches x 645.2 = Square Millimeter
1 83,690 2893" 15 Square Millimeter x 1.550 x 103 = Square Inches
2 66,370 .2576" 2S
3 52,630 .2294" 3S Square Millimeters x 1.9736 = MCM
4 41,740 .2043" 45 MCM x 0.5067 = Square Millimeters
6 26,250 .1620" 6S 1 MCM = 1 kcmil = 1,000 circular mil
8 16,510 .1285" 8S
10 10,380 .1019" 10S
12 6,530 .0808" 12S
14 4,110 .0641" 14S

. __________________________________________________________________________________________________________________________________________________________________|
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Technical Information

Copper-Bonded Steel Conductors

g

=

©

e

[=

8

~ 2

bl | | §E

Cable Nomina Cross Sectiona = o

S ek Stranding Diameter (in.) Area (kcmil) @ %

w %

3/10CW 3/#10 CW .220 31.15 @3

3/9CW 3/#9 CW 247 39.28 g

3/8CwW 3/#8 CW 277 49.53 £

7/10CW 7/#10 CW .306 72.68 >
3/7CW 3/#7 CW 311 62.45
7/9CW 7/#9 CW .343 91.65
3/6CW 3/#6 CW .349 78.75
7/8CW 7/#8 CW .385 115.60
3/5CW 3/#5 CW .392 99.31
7/7CW 7/#7 CW 433 145.70
7/6CW 7/#6 CW .486 183.80
7/5CW 7/#5 CW .546 231.63
19/9CW 19/#9 CW .572 248.70
7/4CW 7/#4 CW .613 292.20
19/8CW 19/#8 CW .642 313.70
19/7CW 19/#7 CW 721 395.60
19/6CW 19/#6 CW .810 498.60
19/5CW 19/#5 CW 910 628.70

Steel Pipe Sizes

Standard Weight ASTM A53-B
(Schedule 40) ASME B36.10M
Nominal Pipe True Outside Wall Mold
Size (NPS) Diameter (0.D.) Thickness Code

1/2" 0.840" 0.109" .5
3/4" 1.050" 0.113" .75

1" 1.315" 0.133" 1
1-1/4" 1.660" 0.140" 1.25
1-1/2" 1.900" 0.145" 1.5

2" 2.375" 0.154" 2
2-1/2" 2.875" 0.203" 2.5

3" 3.500" 0.216" 3
3-1/2" 4.000" 0.226" 3.5

4" 4.500" 0.237" 4

5" 5.563" 0.258" 5

6" 6.625" 0.280" 6

8" 8.625" 0.322" 8

10" 10.750" 0.365" 10

12" 12.750" 0.406" 12

. __________________________________________________________________________________________________________________________________________________________________|
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Technical Information
Ground Rods

c
a3
s
1]
a2
m
gy
22 Nominal Body Thread Ground Rod
== i
2- 2 e Type Diameter Size Code
g Copper-Bonded Sectional 9/16"
3 1/2" Copper-Bonded Plain .504" N/A 12F
=3 Steel* Plain .504" N/A 12F
§ Copper-Bonded Plain 475" N/A 12
Steel* Plain .625" N/A 58F
5/8" Copper-Bonded Plain .56" N/A 58
Copper-Bonded Sectional .56" 5/8" 58S
Steel* Plain .75" N/A 34F
3/4" Copper-Bonded Plain .678" N/A 34
Copper-Bonded Sectional .678" 3/4" 34S
Steel* Plain 1.00" N/A 10F
1" Copper-Bonded Plain 912" N/A 10
Copper-Bonded Sectional 912" 1" 10S

* Stainless steel, galvanized steel, solid copper

Rectangular Copper Busbar

. . Circular Weight
Thickness ‘ Width ‘ Mil Size ‘ Lbs. per Foot ‘ Busbar Code
1" 159,200 .484 181
1/8" 1-1/2" 238,700 .726 181.5
2" 318,300 .969 182
3/16" 1" 238,700 727 3161
2" 477,500 1.45 3162
1" 318,300 .969 141
1-1/2" 477,500 1.45 141.5
1/4" 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
1-1/2" 716,200 2.18 381.5
3/8" 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
1/2" 3" 1,910,000 5.81 123
4" 2,546,000 7.75 124

. __________________________________________________________________________________________________________________________________________________________________|
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Technical Information

Reinforcing Steel

Nominal Dimensions ‘ Equivalent R -
Diameter Cross-sectional Copper Code
Inches Area-Sq. Inches Size*
3 .375" A1t 9 AWG 3
4 .50" .20" 7 AWG 4
5 .625" 31" 5 AWG 5
6 .75 .44 3 AWG 6
7 .875" .60" 2 AWG 7
8 1" 79" 1 AWG 8
9 1.128" 1" 1/0 AWG 9
10 1.27" 1.27" 2/0 AWG 10
11 1.41" 1.56" 3/0 AWG 11
14 1.693" 2.25" 250 MCM 14
18 2.257" 4" 450 MCM 18

* Based on 8% IACS, rounded to the next higher commercial copper size.

Reinforcing Steel Size Chart

Section 4
Ultraweld® Exothermic Connections

B35 50" 625" 79" 875" 1.128" 1.27"
diameter

1.41" 1.693” 2287
diameter
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Technical Assistance

Harger supports the engineering community with a
variety of on-line resources located at
www.harger.com/engineers-corner.

Here you will find templates for creating
specifications for lightning protection and grounding.
Drawings of our most popular products are available
for download as well.
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If you require something beyond what is posted,
please contact customer care at 800.842.7437.

Additional information can be found on
www.harger.com/resource-library

- Brochures

- Catalogs

- Harger Apps

- Price Lists

- Line Cards

- News Articles

- Safety Data Sheets

- Training

- Videos
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PRAEGER

Part Number Index

Part Number P No. Part Number P No. Part Number P No.

10 16,94  1212CUATT...ciiviiiiiiiiiiiniiiae, 163  140-48AD.....ccivviiiiniiiniiiiiiiinns 172
110 i 20 1212CUAT-WSC36 ....ovvvivininnnnnns 166 144-12....ciciiiiiiiiiiiiiiin 173
120 i 169  1216ALAT .o 164 144-24....cciiiiiiiiiiii 173
121 169  1216ASTAT ..o, 165 144-36....cccciiiiiiiiiiiiiiiiiin, 173
1210 20 1216CSTAT..ccciviiiiiiiiiiiiiiians 165 144-48....ccccviiiiiiiiiiiiiii 173
122 169  1216CUAT ..o 163 145-12..iiiiiiiiiiii 173
123 169  1216CUATN ..coovviviiiiiiiiniieae 163 145-24...cciiiiiiii 173
124 169  1216CUATT.....civiiiiiiiiiinean 163 145-36...cciiiiiiiiiiiiiiii 173
125 169  1218ALAT....cciviviiiiiiiiiiiniaae 164  145-48....cciiiiiiiiiiii 173
126 o 170 1218ASTAT ..o 165 146-12..ciiiiiiiiiiiiiiii 173
127 170  1218CSTAT ..cciiiiiiiiiiiiiiniiiea 165 146-24...ccciiiiiiiiiiiiin 173
128 o 170 1218CUAT ..ot 163 146-36...cciiiiiiiiiiiiiiiiiiiin 173
133 171 1218CUATN ..o 163 146-48...cciiiiiiiiiiiiiiin 173
134 171 1218CUATT ... 163 15112IL..ccciiiiiiiiiiiiiiiins 178
135 171 121T. 169  15112IT . iciiiiiiiiiiiiiiiiiiens 178
136 i 171 1224ALAT ..., 164  15138IL..icciiiiiiiiiiiiiiiiiiin, 178
137 171 1224ASTAT oo 165  15138IT..cciiiiiiiiiiiiiiiiiiiiiins 178
138 i 171 1224ASTAT-WSC36.....cccvvnvnenene. 166 15158IL..icciiiiiiiiiiiiiiiiiiiiiinns 178
139 i 171 1224CSTAT .o 165  15158IT.cciiiiiiiiiiiiiiiiiiiiiiinns 178
147 (i 173 1224CSTAT-WSC36......ccvvninnnenen 166 156-12..icciiiiiiiiiiiiiiiiiins 182
148 o 173 1224CUAT oo 163 156-18...ciiiiiiiiiiiiiii 182
149 (i 173 1224CUATN ... 163 156-6 .ciciviviiiiiiiiiiii 182
157 177 1224CUATT...ciiiiiiiiiiinna 163  156BM-12 ..ccciviiiiiiiiiniiien, 182
158 i 177  1224CUAT-WSC36 .....ccoeivninnnnnn. 166  156BM-18 .....cociiiiiiiiiiiniins 182
160 .o 179  122-5/8F1/2F c.ciiiiiiiiiiiiiiinnnns 169  156BM-6..ccccvvviininiiiiiiiiien, 182
164 o 184  122T..iiiiiii 169  157T.iiiiiiiiiii 177
1-7 14 1236ALAT....ccoviiiiiiiiiiiia 164  158-12..iiiiiiiiiiiiiiiins 182
1-19 14 1236CUAT ..o 163 158-18...cciiiiiiiiiiiiiiiiiii 182
1/0-19 i 14 1236CUATN ...oovviiiiiiiiiiiee 163  158-5/8 i 177
1/0-19GTHHN ....oviiie 15 1236CUATT ..o 163  158-5/8T..cccviiiiiiiiiiiiiiiiiiiins 177
1/0-19GTHW2. ..o, 15 123T.ii 169 1586 .cciviiiiiiiiiiiiiii 182
1/019T i 14 1248ALAT ... 164  158BM-12 ...ccciiiiiiiiiiiiiiiins 182
1/0-19TGTHHN ....coiiiiin, 15  1248CUAT ..o 163  158BM-18 ....coviiiiiiiiiiiiiien, 182
5§ 1/0-19TGTHW2 ...oviiiiiiiien 15  1248CUATN ... 163  158BM-6...cccvviiiiiiiniiiiiiiiiiiinns 182
3 S 1000MCM-61 ...oiviiiiiiiiiien 14 1248CUATT ..o, 163 158T.iiiiiiiiiiiiii s 177
a3 1000MCM-61T...covvviiiiiniiiiiins 14 1248SCAT .o, 224 160T. .o 179
10T e 16 124T.iiii 169  162-12. i 183
11/16WINS ..o 71 125T. 169  162-18...cciiiiiiiiiiiiiiiii 183
1100AL oo 72 126G .. 22 162-6 i 183
110C o 20 126GUPC.....cciiviiiiiiiiiiiiiias 22 17T i 14
1-19GTHHN ..o 15 127M. 170 1PVCCG .o 160
1-19GTHW2. ..o 15 128G . 22 2 16
110T . 14 128GUPC....ccciviiiiiiiiiiiiiiiiiiiinn 22 20 153
1-19TGTHHN ..o 15 128M.iin 170 204 ..o 122, 194
1-19TGTHW2 .o 15  129M. 170 205 iiiiiiiiiii 194
1208UPC....ccciviiiiiiiiiiiiiiiien 20 133T.iiiiiii 171 206 i 194
120T i 169  134T..iiiiiiiiiiiii 171 208 i 122, 195
1210ALAT ciii 164  135T..iiiiiiiiii 171 210 i 195
1210CUAT i 163 136T.cciiiiiiiiiiiiiiiiiiiiia 171 213 123, 198
1210CUATN .o 163 137T.iiiiii 171 214 i 202
1210CUATT i 163 138T.iciiiiiiiiiiiiiiiiiii 171 216 i 202
1210SS3 .. 22 14, 155 217 (i 123, 204
1212ALAT s 164  140-18.....ccciiiiiiiiiiiiiii 172 220 i 206
1212ALAT-WSC36.....cvvvvvininininnn 166  140-18AD......cccvvviiiiiiiiiiiniinnnnn, 172 222 i, 203
1212ASTAT v 165  140-24.....ccciiiiiiiiiiiiiii 172 223 124, 206
1212ASTAT-WSC36.....cvvvnininennn 166  140-24AD.......cccvviiiiiiiiiiiniinnnnn, 172 244 i, 191
1212CSTAT v 165  140-36....cccciiiiiiiiiiiiiii, 172 245 i 191
1212CUAT i 163  140-36AD......cccciviiiiiiiiiiiniinnnnn, 172 246 i 191
1212CUATN o 163 140-48.....ccciiiiiiiiiiiiiiii 172 250 i 156
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Part Number P No. Part Number P No. Part Number P No.

261t 158  230HBM24.......cooiiiiiiiiiiiiiiiiinns 189  29-25COIL...cviviiininiininininiinnans, 152
262 i 158  230V12.. i 189  29-500.....cciviiiiiiiiiiiiiiiiinis 152
2/0-19 i 14 230VI8..ciiiiiiiiiiiiiiiiiiens 189  29-50COIL...cuiviiininiiiiininiinanss 152
2/0-19GTHHN ..., 15 230V24..iiiiiiiiiiiii 189  295-100...cciviiiiiiiiniiiiiiiiinniiens 147
2/0-19GTHW2...coviiiiiiea, 15  230VBM12...ccciiiiiiiiiiiiiins 189  295-25...iiiiiiii 147
2/010T i 14 230VBM18...ccciiiiiiiiiiiiiiinniins 189  296-100...cciiiiiiiiiiiiiiiiiiiiiiens 147
2/0-19TGTHHN ..o, 15  230VBM24.....ciiiiiiiiiiiiiies 189  296-25.. i 147
2/0-19TGTHW2 ..o, 15 231-10.iiiiiiiiiiii 199 29T-100 .iciieiiiiiiiiiiiiieneees 152
2/0-7 i 14 231-12.. i 199 29T-250 ..ccciviiiiiiiiiiies 152
2/07T i 14 231-4 i 199 29T-25COIL..cciiiiiiiniiiinininiininns 152
204T. i 122,194  231-6.cciviiiiiiiiiiiii 199 29T-500 ...ccciiiiiiiiiiiiiiiiies 152
205T i 194 231-8 . 199  29T-50COIL...ccivviininiinininininns 152
206T. e 194 231S2-2..iiiiiiiiiiii 124 2SGTHHN......coiviii 15
208T . 122,195  231S2-4...iiiiiiiiiiiii 124 2SGTHW2....oiiiiiiiiiiiiiiiiina 15
20T coiii 153 231S2-6..iviviiiiiiii 124 2STGTHHN ..o 15
210BM i 196 240-12...ciiiiiiiiiiiii 192 2STGTHW2...ioiiiiiiiiiiiinea 15
210T i 195 240-24....c.ciiiiiiii 192 2T i 16
211IR cii 196 240-6 .cviviiiiiiiiiiiin 192 B 16
21IXL i 196 24-100.....cciiiiiiiiiiiiiiiies 152 305 . 26
212-1/2 i 198  241-12...iiiiiiiiiiiiii 192 335 i 30
212-1/2T i 198  241-24....iiiiiiii 192 336 i 30
213T i 123,198  241-6 .cciviiiiiiiiiiii 192 348 i 20
213TTP v, 123,198  241S12..iciiiiiiiiiiiiiiii 192 3410 20
214T i 202 241S24 ... 192 3412 i 20
216BM .o 203 241S6..ciiiiiiiiii 192 3/0-19 . it 14
2-19 14 24-250...cccciiiiiiiiiiiii 152 3/0-19GTHHN ...ccvvviiiiiiee, 15
219-1 i 205  24-25CO0IL..cccciiiiiiiiiiiiiiiiiniinnns 152 3/0-19GTHW2....coviiiiiiiiniininnnn, 15
219-1/2 i 205  244T..iiiiiii 191 3/010T..iiiiiiiiiii s 14
219-1/2T i 205  24-50CO0IL..ccuiiviiiiiiiiiiiinnininnns 152 3/0-19TGTHHN ...covvviiiiiiiinnn, 15
219-1T i 205  245T.iiiiiiiiii 191 3/0-19TGTHW2 ..cvviiiiiiiiiiiiinne, 15
219-3/8 i 205  246T.cciiiiiiiiii 191 3/0-7 it 14
219-3/8T i 205  250MCM-19..ciiiiiiiiiiiiiiiiiiiiaaaens 14 3/07T i 14
219-5/8 i 205  250MCM-19T coiiiiiiiiiiniiens 14 300LD.ccviiiiiiiiiiiiii s 26
219-5/8T i 205  250MCM-37 .ciciiiiiiiiiiiiiiiiiinaens 14 301LD.ciiiiiiiiiiiiiie e 26 2
2-19GTHHN ..o 15  250MCM-37T .coiiiiiiiiiiiinee 14 302LD.ciiiiiiiiiiiiiii s 26 2
2-10T i 14 261T. i 158 302U .iviiiiiiiiiiiiii 26 5
2-19TGTHHN ..o 15 262T.iiiiiiii 158  302UGRC ...ccciviiiiiiiiiiiiiiiiiiins 26
2 206 2-7 i 14 303LD.civiiiiiiiiiiiiii e 26
222T i 203 274-100....iiiiiiiiiii 146 32-100....cciiiiiiiiiiiiiiiis 152
223T i 124,206  274S-100....ccciiiiiiniiiiniiinniinnns 146 321B ciiiiiiiiiiiiiiii 160
223TP i 124,206  275-100...cccciiiiiiiiiiiiiiiiiiies 146 321G . 160
223TTP v 124,206  277S-100...cccciiiiiiiniiiiiiiinniinnns 146 32-250...ciciiiiiiiiiiiiii 152
225-12. 0 186  2-7GTHW2 .., 15  32-25COIL...ccciiiiiiiiiiiiiiiniiinnn, 152
225-18. i 186 27T i 14 32-500....ccciiiiiiiiiiiiiiiiin 152
225-6 i 186  2-7TGTHW2....cvviiiiiiiiiiiiii, 15  32-50COIL...ccciviiiiiiiiiiiiiniinnnn, 152
225BM12.. i 186  280-100....ciciiiiiiiiiniiiiiiiinniiens 147 32T-100 .iciiiiiiiiiiiiiines 152
225BM18..iiiiiiiiii 186  280-25...ciiiiiiiiiii 147 32T-250 i 152
225BMB i 186  28-100.....cciviiiiiiiiiiiiiiiiiinniiens 153 32T-25COIL...cciviiiiiiiiiiiinnininnns 152
226-12. i 187  281-100.....ccciviiiiiriniiiiiiiiiiiinens 147 32T-500 ..ccciiiiiiiiiiiiiiis 152
226-18.. i 187  281-25.. i 147  32T-50COIL...ccivviiiiiiiiiiiinininnns 152
22676 it 187  28-250....ccciiiiiiiiiiiiiiiiin 153 334-1 . 30
226BM12...ciiiiiiiiiiiii 187  28-25COIL..cccciiiiiiiiiiiiiiiniininnns 153 335-1 i 30
226BM18...cciiiiiiii 187  28-50COIL....cciviiiiiniiininiiiininns 153 336-1 i 30
226BM6 v 187  28T-100 ..iieieiiiiiiiiiiiiiiiiniiens 153 3410C....ccciiiiiiiiii 20
230H12. i 189  28T-250...cciiiiiiiiiiiiiiiiiiiiiiiinns 153 3410G ..o 22
230H18. i 189  28T-25COIL...ccivviiiiiiiiiiiinininnns 153  3410SS3 .. 22
230H24 .. 189  28T-50COIL....ccivvviniiiniiiiinininns 153 3410TD.ciiiiiiiiiiiiiiieee 21
230HBM12. .o 189  29-100.....cciiiiiiiiiiiiiiiieneens 152 348C . 20
230HBM18....oiiiiiiin 189  29-250....ccciiiiiiiiiiiiiiiii 152 348TD coiviiiiiiiiiini 21
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34TDDRIVER.....cciviiiiiiii, 21 3816CUATT ot 162 5812CUATN ..ovviiiiiiiiiieiies 163
34TDTOP v, 21 3818CSTAT i 165 5812CUATT ..ccviiiiiiiiiiiiiieiiens 163
3504SS..iii 28  3818CUAT .o 162  5816ALAT ...civiviiiiiiiiiieiies 164
3504T i 28  3818CUATN ...cvviviiiiiiiiieens 162  5816ASTAT .coovviiiiiiiiiiiiiiiiiens 165
3505SS.. i 28  3818CUATT....cviviiiiiiiiinns 162  5816CSTAT ...iviiiiiiiiiiiiiieiiiens 165
3505T it 28  3824CSTAT..ciiiiiiiiiiiiiiiiieans 165 5816CUAT ..ot 163
3506SS..ciiiiii 28  3824CSTAT-WSC36......ccvvvvnnnnn 166 5816CUATN ....ccovviiiiiiiiiiins 163
3506T it 28  3824CUAT .civiiiiiiiiiiiiiee e 162  5816CUATT...cvviiiiiiiiiieiiens 163
350MCM-37 i, 14 3824CUATN ...cvvviiiiiiiiiieniees 162  5818ALAT ...civiiiiiiiiiiees 164
350MCM-37T civiiiiiiiiie 14 3824CUATT...coviviiiiiiiniiiiininaa 162 5818ASTAT .ccovviiiiiiiiiiiiiiins 165
3514SS..ii 28  3836CUAT ..o 162 5818CSTAT....covvvviiiiiiiiiiiiinns 165
3514T i 28  3836CUATN ...ccviviiiiiiiiieenns 162  5818CUAT v 163
3515SS. i 28  3836CUATT....civvviiiiiiiiiiinas 162 5818CUATN ....cciviiiiiiiiiiiiins 163
3515T i 28  3848CUAT .covvviiiiiiiiiiieeea 162  5818CUATT...ciiviiiiiiiiiiieiiens 163
3516SS.iiiiiii 28  3848CUATN ....cviiiiiiiiiieea 162 5824ALAT ...civiviiiiiiiiiieiies 164
3516T it 28  3848CUATT..ccciviiiiiiiiiiiiieinns 162  5824ASTAT ..coovviiiiiiiiiiiiiiiiiens 165
358P42 i 43 SBMABPAD ... 147 5824CSTAT .c.iviiiiiiiiiiiiiiniiens 165
358PP i 42 N 16 5824CUAT ..iiiiiiiiiiiiiie 163
358PP42 i 43 b 16, 94,96 5824CUATN .....ccciiiiiiiiiiiiiiinns 163
358PS. i 42 4/0-19 . 14 5824CUATT ...ciiiiiiiiiiiiiiiiiiiien 163
358TC i 41 4/0-19GTHHN ..o 15 582GTEKIT .eiviiiiiiiiiiiiiiiiineens 29
360P36CILS80 ...cvvvviiiiiiniiiiinae, 43  4/0-19GTHW2...cooiiiiiiiiiiniinien 15 5836ALAT....cciviiiiiiiiiiininieen 164
360P36CILS80TP.....cevvvviiiiinnnnnn, 43 4/019T i 14 5836CUAT .o 163
360P42 ... 43  4/0-19TGTHHN ...cooviiiiiiiiinien 15 5836CUATN ...ovvviiiiiiiiiiineen 163
360P42CILS80 ...cvvvvviiiiiiiiiiinna, 43 4/0-19TGTHW2 ...ooviiiiiiiiiens 15 5836CUATT...coiviiiiiiiiiieniiens 163
360P42CILS80TP...cvvviviiiiininnnnn, 43 4/0-7 . i 14  583GTEKIT...covvvviviiiniiiiiiiiiinenen 29
360PBS ... 42 AJ07T i 14 5848ALAT ..civiiiiiiiiin 164
360PBSTP..c.iviiiiiiiiiiiiiiie e, 42 40-28 i 153 5848CUAT ..covviiiiiiiiiiiiiiiiens 163
360PP . 42 4150S2...ciiiiiiii 72 5848CUATN ....cvcvvviiiiiiiiiine 163
360PP42 ..o 43 4200S6.....ciiiiiiiiiii 72 5848CUATT...ccovviiiiiiiiiiiniieininnns 163
360PS..iiiiii 42 AT 14 585CCAT .cciviiiiiiiiians 224
360TC it 41 4-7GTHW2 i 15 585CCAT-2/0 .iviviviiiniiiiiiiiininenen 224
360TD tuiiiiiiiiii 41 L 14 586SS3AT .cviviiiiiiiiiiiinian 224
E@  360TDNE......cooiviiiiiiiiiieeee 41 4-7TGTHW2 .ot 15 586TD civvviiiiiiiiiiiiiiiiieea 21
3 g'- 362PBS..iiiii 42 ASGTHHN ....oooiiiis 15 588 i 20
EIRll  362PBSTP.......ooviiiiin 42 ASGTHW2.....oiiiiiiiiiiiiiiiinee 15 588C ..cciiiiiiiiiiiii 20
362PS..iii 42 ASTGTHHN .o 15 588G ..iiiiiiiiiiiiii 22
362PS12CILS80 ...cvvvvveininininnnnn, 43  ASTGTHW2 ..o 15 B588GUPC.....cciviiiviiiiiiiiiiiien 22
362PS24CILS80 ....cevvvviviiiiiininnn, 43 AT i 16 588RUS ..cooviiiiiiiiiiiinins 20
362PS30CILS80 ...cuvvvveiniiininnnnn, 43 500MCM-37 civiiiiiiiiiiiens 14 588SS3....cciiiiiiiiiii 22
362TC i 41 500MCM=-37T i 14 588TD i 21
362TD tiiiiiiiii 41 5250A5 .. 72 588UPC....cciiiiiiiiiiiiiiiiiiininaans 20
362TDNE ..o 41 5263A8 ..t 72 B, 16, 94, 96, 155
368PBS ... 42 5810 it 20 B 7 i 14
368PBSTP...cviviiiiiiiiii e 42 5810ALAT i 164  6-7GTHW2 ..o 15
37 14 5810BCCATTSE ...cccvviviiiiininnnnn, 167 67T i 14
3-7GTHW2 i 15 5810C.. . i 20 6-7TGTHWZ2....oiviiiiiiiiiiiinieen, 15
37T i 14 5810CUAT ..iiiiiiiiiii e 163 6CW3D .icvviiniiiiiniiininnns 16, 94, 96
3-7TGTHW2 ..o 15 5810CUATN ..ciiiiiiiiiiiiiens 163 6CWAD ....cocvviiiiiiiiinnns 16, 94, 96
3810CUAT v 162 5810CUATT ..o 163 6SGTHHN ...cocvviviiiiiia, 15
3810CUATN ..ot 162 5810G .iiiiiiiiiiiii 22 B6SGTHW2....ciiiiiiiiiiiiiiiee, 15
3810CUATT it 162 5810GUPC.....ccvviiiiiiiiiiiiins 22 B6STGTHHN ..o 15
3812CSTAT o 165 5810SS3 .. 22 B6STGTHW2...iviiiiiiiiiiiiineen, 15
3812CUAT i 162 5810UPC....cciviiiiiiiiiiiiiiiiiens 20 BT i 16
3812CUATN .o 162 5812ALAT i 164 7/8WINS ...ccviiiiiiiiiii e, 71
3812CUATT i 162 5812ALAT-WSC36.....ccvvvvninininins 166  750MCM-61....ccccviiiiiiiiiininininnnn, 14
3816CSTAT oo 165 5812ASTAT v 165 750MCM-61T .covviviviiiiiiiiniiieaes 14
3816CUAT v 162 5812CSTAT i 165 8. 16, 94, 96
3816CUATN ..ot 162 5812CUAT i 163 8B-7 i 14
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7 14 A219-1/2 i 205  ADPSLV6E ...cciviiiiiiiiiiiiiiiienea
BCW3D .iiviviiiiiiiiiiiiees 94,96  A219-3/8 .ciiiiiiiiii 205 AFB1-1/2 i
BT 16 A219-5/8 i 205 AFB1-5/8 .o
ALD i 155 A220 i 206 AFBP....cociiiiiii
Al21 169  A222 i 203  ALF16I1/2 i
Al22 L 169 A223 i 206 ALRS6.75....cciiiiiiiiiiiiii
A122-5/8F1/2F...cccciiiiiiininnen 169  A223BM..iiiviiiiiiiiiiii 206 ALS12M i
Al25 L 169  A22512. . 186  ALSS58M ...ivvviiiiiiiiiiiiiiin
AlL26 i 170 A22518...cciiiiiiiiiiiii 186  ALSB ..iiiiiiiiiii
Al27 i 170 A2256....cciiiiiiiiiiii 186  ALSC .iciviiiiiiiiiiiii
AL27M i 170  A225BM18....ccciiiiiiiiiiiiiiinis 186  APBE2......iciiiiiiiiiiiiiiiiiiieiieens
Al28 o 170 A22612...cciiiiiiiiiiiiiii 187 APBE2-5/8.....cccciiiiiiiiiiiiiiininns
AlL28M i 170 A22618...cciciiiiiiiiiiiii 187 APBE2-5/8X5/8

AlL29M i 170 A2266....ccciiiiiiiiiiii 187 APBE3....cciiiiiiiiiiiiiins
Al36 i 1 A B B 199 APBE3-5/8X5/8

Al37 cii 171 A23112..iiiiii 199  APC.5/.75. i
Al38 i 171 A2314... i 199  APC1.5/2..cciiiiiiiiiiiiiiiiiiiens
Al39 L 171 A2316..iiiiiiiiii 199  APC1/1.25.. i
A140-18AD....civviiiiiiiiees 172 A2318..iiiiiiiii 199  APC2.5/3..iiiiiiiiiins
A140-24AD....c.ccviviiiiiiiiie 172 A24-100.....cciiiiiiiiiiiin, 154  APC3.5/4....cccciiiiiiiiiiiiiiiiiininns
A140-36AD....ccviiiiiiii 172 A24-250....ccciiiiiiiiiiiiiiin, 154 APCS5/6 i
A140-48AD.....cvvviiiiiiiiia 172 A24-25COIL....ccciviviiiiiiiinnninnnnn, 154  APCBM1.5/2 ..cociiiiiiiiiiiiiiiiiiinns
Al45-12. i 173 A244 i 191 APCBM1/1.25.. i
Al45-24 ... 173 A245 .. 191  APCBM2.5/3 ..o
Al45-36.. i 173 A24-500.....cccciiiiiiiiiiiiiiinninnnn, 154 APCBM3.5/4 ...cocoiviiiiiiiiiiinnnn,
Al45-48...cciiiiiiii 173 A24-50COIL....cccivvviiiiiiiinnninnnnn, 154  APCBM5/6 ....ccvviiiiiniiiiiiiiiiiiinns
Al46-12. i 173 A246 .o 191  APRB.5/1AT12..ccciiiiiiiiiiiiiininns
Al46-24 .. i 173 A250 . 156  APRB.5/1AT58.....cccciiiiiiiiinininns
Al46-36.. i 173 A261 o 158 APRB1.5/2AT12
Al46-48....cciiiiiiiiii 173 A262 .o 158 APRB1.5/2AT58

Al48 i 173 A274-100.....ciiiiiiiiiiiiiiiinnn, 146 APRB2.5/3AT12

Al49 L 173 A28-100.....ccciiiiiiiiiiiiiiin, 154 APRB2.5/3AT58

Al1S5112T . 178  A28-250....ccciiiiiiiiiiiiiii, 154 APRB3.5/4AT12
A15158I..ciiiii 178  A28-25COIL....ccciviiiiiiiiiiinnnnnnn, 154  APRB3.5/4AT58 2
Al156-12. i 182  A28-500.....ccccviiiiiiiiiiiiiiiiiinnn, 154  APRB5/6AT12.....ccciiiiiviiiiinininns £
A156-18. i 182  A28-50COIL....cccivviiiiiiiiiiinnnnnnn, 154  APRB5/6ATS58.....cccivviviiiiiiinns g
AL156-6 i 182  A37R-100.....ccciiiiiiiiiiiiiiiniinnnn, 155 ATRCIL..ciciiiiiiiiiiiiiiiie
Al58-12. i 182  A37R-250....cciviiiiiiiiiiiii, 155 AUBSI12 ..oiiiiiiiiiiiiiiiein
A158-18. i 182  A37R-25COIL....ccccviviiiiiiiniinnnnn. 155 AUBSS58 ..o
AL58-6 i 182  A37R-500.....ccciiiiiiiiiiiiiiiinnnnn, 155 AUBUIL2I....cccoiiiiiiiiiiiiiiieiiens
AL158R i 177  A37R-50COIL......ccviviiiiiiininnnnn. 155 AUBUSS8I.....ccivviiiiiiiiiiin
A158R-5/8...cciiiiiiiiiiii 177 Ad 155 AUSBUIL2 ....coiiiiiiiiiiiieieens
ALB0 .o 179  ABBOTTBG ....ccovviiiiiiiiiiiininan 82 AUSBUSS8 ....cccvviiiiiiiciien
A160-5/8 ..oiiii 179  ACCL ..o 156 BIBC...coviiiiiiiiiiiiiiinnns
AlB2-12. i 183  ACC2..iciiiiiiiiiiiiii 156 BBSTUD12.......ccovvvivinininnnen
AL1B2-18. i 183  ACC3 .. 156 BBSTUD14......ccovivviiiiiiiiiinan,
ALB2-6 i 183 ACCH ..o 156  BBSTUD38....ccociviiiiiiiiiiiiiene,
AlB4 .o 184  ACCB12 ..o, 179  BCF21.5016B.....cccccvvviiiininininnnnn.
AlBC ..o 197  ACCBS8 ...iviviiiiiiiiiina, 179  BCF41.5016B......cccccvvvviviniiininnnen.
A204 .o 194  ACCHZ ..o, 157 BCF61.5016B.......c.ccvvvvnnnnnn
A205R i 194  ACCHA ....cciiiiiiiiiii 157 BE141.51/0B ....cccceviiiiinininnnne.
A206R ..o 194  ADPSLVI ..., 305 BE141.52/0B ....ccccviiiiinininininnns.
A208 . 195  ADPSLV1/O0..ccoiviiiiiiiiiiiiiniinnnes 305 BE141.525CMB

A2121/2. i 198  ADPSLV2/0....ccciiiiiiniiiiiiinnnes 305 BE141.52B ...ccciviviiiiiiiiiiniinnnn,
A213 198  ADPSLV2A.....ciiiiiiiiiiiiin, 305 BE141.52SB ...ciciiiiiiiiienanns
A214 L 202  ADPSLV2B.....ccccvviiiiiiiiiiinnn, 305 BE141.53/0B...cccciviiiiinininininnns,
A216 i 202  ADPSLV3/0...icviiiiiiiiiiiiiiiniinnns 305 BE141.535CMB

A217 cii 204  ADPSLV4......ccciiiiiiiiiii 305 BE141.53CMB.....ccccviiiiininininnns.
A219-1 i 205  ADPSLVA4/0....ccviiiiiiiiiiiiniinnns 305 BE141.54/0B ....ccccceiiinininininnns.
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BE141.54B ..cccoviiiiiiiiins 282 BGS53B12D2D.....cccciviiiininiininnns 103  BXL3161 .iivviiiiiiiiiiiiieiiiens 281
BE141.55CMB.....ccccviiiiiinininns 282 BGS53C12D2D.....cccciiinininininnnn, 103  BXL31612B.....cccovviiininiinnnne, 281
BE141.56B .....c.covviiiiiiiinnnn, 282 BGS53C12F2C ...cciviiiiiiiiiiiiiinens 103  BXL31612C....cccciviiiiiiiiniiininns 281
BE381.51/0B ...cvviiiiiiiean 282 BGS53D12D2D.....cccciiiinininininnnn, 103  BXL31612D ..cvvviviiiiiiiienene, 281
BE381.51MMC.....c.ccciviiiiiiinnnnn, 282 BGS53D12F2C.....cccviviiiiiiinnnnnn. 103 CB141.5120K...cciciiiiiiiiiiiiiinininnns 80
BE381.52/0B ...cvvviiiiiieann 282 BGS56D12D2D......ccciviiininininnnn. 103  CB141.5120N ...ccvvviiiiiiiininininnnnn, 80
BE381.525CMB .....c.coviviiiiiinnnnn, 282 BGS61A12D2D.....ccccviviinininnnnnn, 103 CB141.5120S.....cccciiiiiiininiininnnnns 80
BE381.53/0B ...cvvviiiiiiiian 282 BGS61A12F2C.....cccvviiiiinininnnnnn, 103 CB141.5144K.....cccoviiiiiininininnnnn. 80
BE381.535CMB .....c.covviiiiiiinnnnn, 282 BGS61A18D2D.....cccciviiinininnninn, 103 CB141.5144N ...cccovviviiiiiiiinnnnns 80
BE381.53CMB .....cccvviiiniinnnsn 282 BGS61A18F2C.....ccccviviiinininnnnnn, 103 CB141.5144S......ccccviiiiiiinininnnnn, 80
BE381.54/0B ......cvvviiiiiiiinnns 282 BGS61A24D2D....cccciviiiininiininnns 103  CB141120K .iiiiiiiiiiiiiiiiiiinineens 80
BE381.55CMB .....cccvviiiniiinnnn, 282 BGS61A24F2C.....cccciiviiiiinnnnnn. 103  CB141120N ..ciciviiiiiiiiiiiiiiniiinnnn, 80
BE381.575CMB .....c.covvviiiiiinnnnn, 282  BIC i 229 CB141120S ...iciviiiiiiiiiiiiiineenn 80
BFL16I1/2. i 174  BLWA4S-10 .cciiiiiiiiiiiiiiiiiiins 144  CB141144K ..iviiiiiiiiiiiiiiiees 80
BF27BASE ..ot 174 BLW6S-10 ..cccciiiiiiiiiiiiiiiiiieinn 144  CB141144N . ..ccciviiiiiiiiiiiiienns 80
BF27I1/2 i 174  BLWS8S-10 ...cocvviviviiiiiiiiiiiiinns 144  CB141144S ..., 80
BGBI14618ISB14FAAKIT ............. 66 BMIBC...coiiiiiiiiiiiii 197  CB142120K ..iviiiiiiiiiiiiiiiiiiieees 80
BGBI14627ISB18FAAKIT ............. 66 BMBL....ooiviiiiiiiiii 204 CB142120N ..iciviiiiiiiiiiiiiniiiiannans 80
BGBI1468ISB4FAA2.......ccvvvvinnnnnn 60 BMBP...ioiiiiiii 207 CB142120S ...cciiviiiiiiiiiiiiiiiaenn 80
BGBI1469ISB6FAAKIT ....evvvvivnn, 66 BMTRCL .....ooviiiiiiiiiiiinininea 188 CB142144K ..ciciviiiiiiiiiiiiiiniiinnn, 80
BGBI18413.25TEL .ccovvvvvivinininnnnn, 60 BMTRCIU...covviriiiiiiiiiiiiiiiinns 188 CB142144N ....ccvvviiiiiiiiiiiienns 80
BGBI18417.75TEL cevvvvvviiinininnnnn, 60 BPBE2......ccoiiiiiiiiiii 176  CB142144S ....ccoviviiiiiiiiiinan, 80
BGBI18428TEL....ccvvviiviiiiniinnnn 60 BPBE2-3/8....ccciiiiiiiiiiiiiiiiiiae 176 CC5.iiiiiiiiiii e 218
BGBI1848.75TEL .ccvvviiiiiiiniiinnnnn, 60 BPBE2-3/8X3/8...cccciiiiiiiiininnnn. 176 CC7 . i 218
BGC4 ..o 126  BPBE2-5/8X5/8......cccivviiinininnns 176 CCO.viiiiiiiii e 309
BGC41.25-2..ccciiiiiiiiiiiiininiiean 126 BPBE3.....ciciiiiiiiiiiiiiiiiin 176  CCBRSHI1 ....ociviviiiiiiiiiiininen 306
BGC42.5-4 ..o 126 BPBE3-3/8....cciciiiiiiiiiiiiiiins 176  CCBRSH2 ......cocvviiiiiiiiiiies 306
BGCA4SCS ..o 126, 220 BPBE3-3/8X3/8...ccvviiiiiiiiininnnns 176 CCBRSH2R .....cccvvviiiiiiiiniieen, 306
BGS37C12D2D....cccviininininnnnnn, 102  BPBE3-5/8X5/8....ccccciiiiiiiininnn. 176 CCCl.iiiiiiiiiiiiiiiiiie s 156
BGS37C12E2C ...icivvviiiiiiinnnn, 102  BS1/0B..cciiiiiiiiiiiiiiiiiiiieiiins 261  CCCIT viiiiiiiiiiiiinin e 156
BGS39A12D2D....cccvviiiiinnnnnn 102 BSIMMC .o 261 CCC2..iiiiiiiiiiiiiiiiii e 156
BGS39A12E2C ...icivviiiiiiiiiieen 102 BS2/0B....cciviiiiiiiiiiiiiiiiiiins 1 {0 . 156
BGS39A18D2D....cccvviiiiiinnnn, 102 BS25CMB ..o, 261 CCC3 ..t 156
58 BGS39A18E2C ....cccvviiiiiiiinn, 102 BS2L iiviiiiiiiiiiiii 261  CCC3T iririiiiiiiiinini e 156
3 g'- BGS39A24D2D......cccvviiiiiinnnnnn, 102 BS2SL.iiiiiiiiiiiiiiiiiiie 261 CCCA ..ot 156
a3 BGS39A24E2C ....cccvvvviiiiiiiinnn, 102  BS3/0B...ciiiiiiiiiiiiiiiiiien 261  CCCAT i 156
BGS39B12D2D......ccviviinininnnnn, 102 BS35CMB.....cciiiiiiiiiiiiiiiiiin, 261 CCCB12SS.....iciviiiiiiiiiiiiianen 179
BGS39B12E2C ....cccvviiiiiiiinnn, 102 BS3CMB....cociiiiiiiiiiiiiiiiiiiins 261 CCCB38 ...iviviviiiiiniiiiiiiiiiiaans 179
BGS39B12F2C.....cccoviviiiiiiiinnnnn, 102 BS4/0B...coeiviiiiiiiiiiiiiieens 261 CCH2...ooiiiiiiiiiiiiie 157
BGS39B18D2D......cocvinininininannn 102 BSAL oeviiiiiiii 261 CCH3..oiiiiiiiiiiii e 157
BGS39B18F2C.......ccvvviiiiiiiinnnnn, 102 BSS5CMB....ccciciiiiiiiiiiiiiiiiin, 261 CCTVCCATS/8 .iiiiiiiiiiiiiiiiiinnns 167
BGS39B24D2D......cccvviininininnnnn 102  BSBSL..cciiiiiiiiiiiiiiiiiiiiiins 261 CERPMI.....cviviiiiiiiiininnn, 289, 305
BGS39B24F2C.......cccvviviiiiiinnnnn, 102 BS75CMC ..o, 261 CERPM2......ccoviviiiiiiininnnn, 289, 305
BGS39D12D2D.....cccvviinininiinannn 102 BSB.iiiiiiiiiii 184 CERPM3 .....ccciiiiiiiiiniiininnns 289, 305
BGS39D12E2C ....c.civiiiiinnnnn, 102 BWA4S-100......ciiiiiiiiiiiiiieinnen 144  CFBL.5.iiiiiiiiiiiiiiiees 183
BGS49C12D2D....cccvvininininininannn 102  BWG6S-100.....ccciviviniiiiiiiiinns 144  CFB2.25.. i 183
BGS49C12F2C ..cociiiiiiiiiniinnnn, 102 BWS8S-100.....cciiviiiiiiiiiieinnen 144  CFBP .iviiiiiiiiiiie e 207
BGS51B12D2D....cvvininininiinenen 102 BXL141 ..o 281 CFBPTP .iiiiiiiiiiiiniiiinnneies 207
BGS51B12F2C.....cccvviiiiiiininns 102 BXL141.5..ciiiiiiiiiiiiiinn 281 CGARRBKTI1Z2.....ciovviiiiiininiinnnen 215
BGS51C12D2D...ccvvininininiinannn 102  BXL141.52B.....cccceviiiniiininininins 281 CGCR2501/0...iciiniiiiiiiiinininnnns 109
BGS51C12F2C ..oviiiiiiiiiiieinnnn, 102  BXL141.52C......cccciviiiiiiiinininnns 281 CGCR2503/0....cccuviiniiiiiinininnnns 109
BGS52B12D2D.....ccvininininiinnnn, 103  BXL141.52D ..cocoviviiiiniiiiiiinns 281 CGCR2504.......ccvvviiiiiniiiinininnns 109
BGS52B12F2C.....ccoviiiiiiiininnns 103  BXL1412B ..ccciviiiiiiiiiiiiiiieinnn 281 CGCR5001/0...ccvviiniiiiiiiininininns 109
BGS52B18D2D.....cccvcininininininnnnn 103  BXL1412C ..cciiiiiiiiiiiiiiiiinns 281 CGCR5003/0...iciuininiiiiiiinininnnns 109
BGS52B18F2C.....ccccviviiiiiiiinnnnn, 103 BXL1412D .cccoiviiiiiiiiiiiiiieinn 281 CGCR5004......ccccvviiiiiiiiniinnnnes 109
BGS52B24D2D......cccvviininininannn 103  BXLI8l...civiiiiiiiiiiiiiiiiiiiiiiins 281 CGCRFE2/0212 ....cccvviviiiniininnnns 110
BGS52B24F2C.......ccciviiiiiiiinnnnn, 103  BXL1812B ..cccciiiiiiiiiiiiiiiieinne, 281 CGCRFE2/0234 ....cccvvvviiiiiininnnns 110
BGS52D12D2D.....cccviinininiinannn 103  BXL18BI12C ..civiviiiviiiiiniiiiiiinns 281 CGCRFE2/0258 ......covvviiiniininnnns 110
BGS52D12F2C ...cciviiiiiiiiiiiinnn, 103 BXL1812D .cccviiiiiiiiiiiiiiiieinnen 281 CGCRFE2504/012......ccccevvvivnnnns 110
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CGCRFE2504/034.....cccvvviviinnnns 110 CS54S-100...cciiiiiiiiiiiiiiiiiennns 142  CUFATM-50....ccciciiiiiiiiniininnnnn,
CGCRFE2504/058........ccvvvinnene. 110 CS57S-100..cciiiiiiiiiiiiiin, 142 CUFATM-90....cccoiiiiiiiiiiiiiiiinns
CGCRFES50030058 .....covvvniannnnns 110 CS58B-100...cciiiiiiiiiiinininininnns 145 CUFB1062....ccciviiiiiiiiiininiinnn,
CGCX2502...ciiiiiiiiiiiiiiiins 111 CS58S-100...ccciiiiiiiiiiiiiiinn, 142 CUFB12094 ......cocvvviiiiiiieiiieees
CGCX2506....ciiiiniiiiiiniiiininnns 111 CS610S-100 .cuiiiiiiiiiniiininininnns 142  CUFB14030 ..ocvinininiiniiininiinnae,
CGET2/01.iiiiiiiiiiiiiiie 108  CS612S-100....ccciviiiviinininninnne, 142 CUFB15125 ...
CGET2/06....ciiiniiniiininiiiiiinnns 108  CS616S-100......ccvvvivininininininns 142  CUFB34062 ....c.ccvvvvvviiiiiiiniiinnnn,
CGET2503/0 ..vvvviiiiiiiiiiiiienn, 108  CS64S-100......cccivivivininininininnns 142 CUFB58062 ......cvvvviiiiiiiiieaes
CGET2506 ....civiiiiiiininiiiiiinans 108  CS66S-100......ccvvvivivininininininens 142 CUFS1032..ccciiiiiiiniiiiiiiiinean,
CGET26...iiiiiiiiiiiiiiiias 108  CS68B-100......ccciviviviniiininininns 145 CUFS2016 ..c.iiiiviiiiiiiiiiiiniiinaes
CGET5003/0 ..uiviviiiiiininiiniainnns 108  CS68S-100......civvviviriniiininininens 142 CUFS3016 ..ccciviviiiiiiniiiiiniiinnn,
CGET500300....cccciiiiiiiiiniaiiininns 108  CS88S-100......ccivviviviniininininns 142 CUFS4016 ....ccivviiiiiiiiiiiiniiiaaes
CGET5006 ....civiiiiiiiinniiiiinnns 108  CSHI..ooiiiiiiiiiiiiiies 303 CUFS6016 ...cciiiiiiiiiiiiiiiiiiniaans
CGFEXCR250212....ccivviiiiiininnnns 112 CSH2 i 303 CURSH.75. i
CGFEXCR250234 ....ccvvviiiiininnnns 112 CSKIT v 303 CUSI2ZM.iiiiiiiiiiiiiiiiiins
CGFEXCR250258......cciviiiiiiinnnns 112 CSKITHP v 303 CUSI2MT iiviiviiiiiiiiniiiiicee e
CGFEXCR50025012 ......cevvvvnnnns 112 CSKITHPVS . 303 CUS38BM.iviiiiiiiiiiiniiiiiiiininnns
CGFEXCR50025034 ........ccvvvvvens 112 CSKITHSVM ... 303 CUS38MT tiiviiiiiiiniiiiiicee e
CGFEXCR50025058 ........ccvvvinens 112 CT2/02/0 iviiiiiiiiiiiiiiee e 113 CUSS58M..iiiiiiiiiiiiiiiiiinininea
CGS.iiiiiiiii 147,307  CT22/0 coiiiiiiiiiiiiiiiicee e 113 CUSS8BMT i
CLBB2S.. it 117 CT2222 i 113,236 CUSBU12 ....coiiiiiiiiiiiiieiiens
CLBBS2...ciiviiiiiiiiiiiiiinns 117 CT2222LD .iviiiiiiiiiiiiiiieaas 113 CUSBUS38 ...
CLBBS2/0...ciiiiiiniiiiiniiiiiinnns 117 CT2248...ccciiiiiiiiiininien 113,236 CUSBUS8 .....cvivviiiiiiiiiiiieiins
CLBBS250 ...iiiviiiiiiiiiiiiiniiians 117 CT2248LD v 113 CUSC..ciiiiiiiiie s
CLBBS4...ccoviiiiiiiiiiiiens 117 CT24/0 i 113 CUSPGW ..o
CLBBS4/0...c.iviiiiiiniiiiiiiiiiiinans 117 CT4/02/0 wiviiiiiiiiiiiieee e 113 DAK. i
CLBBS500 ...uiviiiiiiiininiiiiainnns 117 CT4/04/0 ivviiiiiiiiiiiieea 113  DISK15/65 ..ccciiiiiiiiiiiiiniiiinnn,
CLBBS6....civiiiiiiiiiiiiiiiniiaas 117 CT4446 ....ccviviiiiiiiiiieaas 113  DISK150/500....cccccviiiininininnnnns.
CLBBS8....cviiiiiiiniiiiinnias 117 CT4666.....ciiviiiiiiiiiiiiea 113  DISKO90/115 .ciiiviiiiiiiiiiiiiiiean
CPC.5/.75...cccvnin. 91, 127, 200, 235 CT4666LD ....ccovvviiiiiiiiiin 113 DISKKITI .ciiviiiiiiiiiiiiiiiieneeiens
CPC1.5/2...... 91, 127, 131, 200, 235 CTRCY .o 188 DRONE.....c.covviiiiiininiiiinnns
CPC1/1.25........... 91, 127, 200, 235 CU141.5EL45. ..., 81 DRONECASE......cocovviiiiiiiiinnen
CPC2.5/3........... 127, 131, 200, 235 CU141.5EL45KIT coviiiiiiiiiens 81 DRONECORD .....ccvvvviiiiiiinininnnns
CPC3.5/4..c.ccivinnnnnnn 127, 200, 235 CU141.5EL90....cccvviiiiiiiiininininnns 81 DRONECORD15......ccovviiinininnnnen 2
CPC5/6 .vvviviiiiiiininnns 127, 200, 235 CU141.5EL90KIT ..cvvvviiinininininnnns 81 DRONEKIT...c.cvvivininiiiiiiiiniainnns 2
CPRB.5/1AT12. . iiiiiiiiiiiiiniiaiaans 180 CU141.55PL.cuciiiiiiiiiiiiiiiniies 81 DRONEPOUCH........cvvviiiiiinnnen 5
CPRB.5/1AT38...ccciiiiiiiininiininnns 180 CU141.5SPLKIT..cciiiiiiiiiieinens 81 DTW4-100.....cccviiiiiiiiniiinininnns
CPRB.5/1AT58....cciviiiiiiiiinn, 180 CUL41EL4S5....oiiiiiiiiiiiiees 81 DTW6-100....ccciiiiiiiiiiiiiinnnes
CPRB1.5/2AT12..ccciiiiiiiniiiininnns 180 CUL41EL4S5KIT .o 81 DTW8-100.....cciviiiiiiiiiiiinininnnns
CPRB1.5/2AT38....ccevviiiiiinnnn, 180 CUL41EL90...cciiviiiiiiiiiieieees 81 DURASIL..ccvvviiiiiiiiiiiinea
CPRB1.5/2AT58..ccciiiiiiininiiiinnns 180 CUL41EL9OKIT .vviviiiiiiiiiiaininnns 81 EGPCB4/01/0B.....ccccvviiiiinininnnns
CPRB2.5/3AT12..cccciiiiiiiinnnn, 180 CUL41SPL civiiiiiiiiiinceeees 81 EGPCB4/02/0B......cccvvvvivininnnnns
CPRB2.5/3AT38..ccciiiviiiniiiininnnns 180 CU141SPLKIT ..o 81 EGPCB4/04/0B......cccovvvvvinininnnns
CPRB2.5/3AT58.....ccvvviiiiiinnnn, 180 CUL42EL4S5.....ccviiiiiiiiiienies 81 EGPCT4/01/0B....cccvvvviiinininnnnns
CPRB3.5/4AT12..cccciiviiiniiiininnnns 181 CU142EL45KIT ciiiiniiiiiiiiaiiinnns 81 EGPCT4/02/0B....cccovvviiiiinininnnns
CPRB3.5/4AT38.....ccoevviiiiinnnn, 181 CUL42EL90...cciviiiiiiiiiiiiieniiiens 81 EGPCT4/04/0B....cccvvvviiininininnnns
CPRB3.5/4AT58....ccciviiiiiiiiiinnnns 181 CU142EL90KIT .vvinininiiiiiiiiaininnns 81 EGPID4/01/0B ...ccovvviiinininininnnns
CPRB5/6AT12. i, 181 CUL42SPL v 81 EGPID4/02/0B ...ccvvviviiininininnnns
CPRB5/6AT38....ciiiiiiiiniiiiiinnns 181 CU142SPLKIT...civiiininiiiiiiiiaininnns 81 EGPID4/04/0B .....ocvvvviiiiinininnnns
CPRB5/6ATS8....ccviiiiiiiiiene, 181 CU1435EL90FL...ccvviiiiiiiininininnns 81 EGPIO4/01/0B ....cccvviviiinininnnnns
CRGC2..iiviiiiiiiiiniiieaa, 92, 125 CU1435EL90FLKIT .euvvvviiinininnnns 81 EGPIO4/02/0B ....cccovvviviiinininnnns
CRGCA...oiiiiiiiiiiii, 92, 125 CUBS12 i 177 EGPIO4/04/0B .....ccccvviinininnnnns.
CRGCO ..vvviiiiiiiiininiianaeaa, 92, 125 CUBS38 ..t 177  EGRIOLWG2/0 ..ccvviiiiiiiiiinininnnnn,
CS108S-100 ..uiiiiiiiiiiiiiaininnns 142 CUBSS58 .. 177  EGRIOLWG2T....civvvviiiiiiiiinnnns
CS44S-100....c.civiiiiiiiiiniiininnns 142 CUBUIL2I..iciiiiiiiiiiniineeea 176  EGRI1OLWGA4/0 ..ccvvviviviiiiinininnnnn,
CS46B-100....c.ccviiiiiiiiiininininnns 145 CUBU3BI...cccvviiiviiiiiiiin 176  EGRIOWG2/0....ccviniiiiiinininininnnn,
CS46S-100....c.civiiiiiiiiiniiininnns 142 CUBUSSBI.....cvviiiiiiiiiiinen 176  EGRIOWG2T...civiviiiiiiiiiininiiinnnn,
CS48S-100....ciiiiiiiiiiiiiiiiiiinnns 142 CUFATM-10. v 168 EGRIOWGA/0....ceiniiiiiiiininininnnn,
CS510S-100 ..uiuiiniiiiiineinininnns 142 CUFATM20-5-15....ccciiiiiinnns 168 EGR20LWG2/0 ...cvvvvviiiiininininnnnn,
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EGR20LWG2T....cvvviiiiiiiiiiineenn, 37
EGR20LWGA4/0 ...cvvvviiiiiiiiiiiinae, 37
EGR20WG2/0....cviiniiiiiiiiiinnns 36
EGR20WG2T .ivviiiiiiiiiiiiiiea, 36
EGR20WGA4/0....cevviniiiiiiiiiinnns 36
EGRBLWG2/0 ....vvviiiiiiiiiiiinan, 37
EGRBLWG2T ..ovvvviiiiiiiiiiinneen 37
EGRBLWG4/0 ....cvvvviiiiiiiiiiinne, 37
EGRBWG2/0 ...ovvviiiiiiiiiiiiiins 36
EGRBWG2T...covvviiiiiiiiiiiiiia, 36
EGRBWG4/0 ...ovvviiiiiiiiiiiins 36
EGRSS10LWG2/0.....cevvvvininininnnnn, 39
EGRSS10LWG2T ..cciviviiiniiiiiiinnnn, 39
EGRSS10LWG4/0......cvvvvivinininnnnn, 39
EGRSS10WG2/0...civiviininiiiininnns 38
EGRSS10WG2T .vvvvviiiiiiiiiiiiinae, 38
EGRSS10WG4/0....ovvviininiiiininnns 38
EGRSS20LWG2/0.....ovvvvvininininnnnn, 39
EGRSS20LWG2T ..ccvvvviiiiiiiiiiinnnn, 39
EGRSS20LWG4/0......cvvvvivinininnnnn, 39
EGRSS20WG2/0....iviviininiiiininnns 38
EGRSS20WG2T .vvvviiiiiiiiiiiinae, 38
EGRSS20WG4/0....ovvviininiiiininnns 38
EGRSS8LWG2/0 ...cvvvvviiiniiininnnnn, 39
EGRSS8LWG2T....ccovvviviiiiiinnnn, 39
EGRSS8LWG4/0 ....cevvvvivininininnnn, 39
EGRSS8WG2/0....cciviviininiiiininnns 38
EGRSSB8WG2T ...vvviviiiiiiiiiiina, 38
EGRSS8WG4/0.....ccvvvviiiniiiiinnns 38
EPKI2. i 216
EPK16. i 216
EPK24 ..o 216
EPKPPCSTS..cciiiiiiiiiiiiea 216
EXOADPKIT ..viviiiiiiiiiiiniiiiens 305
FCAUBL2T48R4/036.........c.00vveees 138
FCAUCL2T120 . .ieiviniiininininininns 138
FCAUER4/048 .......covviiiniiinnnns 138
FGA1.5/2-2.5/32WC24.............. 136
FGA1.5/2-3.5/42WC24.............. 136
FGA1.5/2-5/62WC24................. 136
FGAUCBL4/0WC2425CM48......... 139
FGAUDBR2WCI18 .......ovvvivivnnnnn, 139
FGCL/0 oo 140
FGC2 .t 140
FGC2/0 i 140
FGC2/0TP . 140
FGC2-3/0 i 140
FGC2-4/0 .ovvviiiiiiiiiiiiiiiiiins 140
FGC2-4/0TP.cciiiiiiiiiiiiieiien 140
FGC26TP v 140
FGC2TP.iiiiiiiiiiiiiie 140
FGCA .o 140
FGCATP.iiiiiiiie 140
FGCO .vviiiiiiiii 140
FGCOTP ..ot 140
FGC8 . 140
FGC8TP..iviiiiiiiiiiiie 140
FGRBS34K.....cvviiiiiiiiiiiiins 298
FGRBS58K.....civiiiiiiiiiiiiins 298
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FGRGD341/0F.....cccvvviiiiiiniinnnns 298
FGRGD342/0F.....cccvviviiinininnnnnn, 298
FGRGD343/0F.....cccvviiiiiiiniinnns 298
FGRGD344/0F.....c.ccvvviiiininnnnn, 298
FGRGD581/0F.....ccvviiiiiiiiinnns 298
FGRGDS582/0F.....cccvviiiinininnnnn, 298
FGRGD583/0F.....ccvviiiiiiniinnns 298
FGRGDS584/0F .....cccvvviiinininnnnnn, 298
FGRGO341/0F.....cccvvviiniiininnnns 298
FGRGO342/0F.....cccvviiiiiiiinnnnn, 298
FGRGO343/0F.....cccvviiiiiiiiinnns 298
FGRGO344/0F.....cccoviviiinininnnnn, 298
FGRGOS581/0F.....ccvviiiiiiinnnns 298
FGRGO582/0F.....cccvvviiiininnnnnn, 298
FGRGOS583/0F.....ccevviiiiiininnnns 298
FGRGO584/0F.....c.covvviiinininnnnn, 298
FLTIG. ..t 304
L I T 304
FSC2 i 230
FSC3 o 230
FSC4 i 230
FSCO i 230
FW6S-100....ccciviiiiiiiiiiiniiiiennn, 143
FWB8S-100....ccovviiiiiiiiiiiiieann 143
G11341/0NU....ocviiiiiiiiiiienn, 293
G11341/0US....civvviiiiiiiininininnns 292
G11342/0NU....ccoviiiiiiiiienn, 293
G11342/0US....ccvvviiiiiiiiiinininnns 292
GL1342NU...coiiiiiiiiiiiiiiiinnn, 293
G11342US...cciiiiiiiiiiiiiiiiiinnns 292
G11344/0NU.....cocvniiiiiiienn, 293
G11344/0US....ccovvviiiiiiininiiinnns 292
G11344NU...ccoiviiiiiiiiiiiiiiinnn, 293
G11344US.....coivviiiiiiiiiiiens 292
G11348NU...ccciviiiiiiiiiiiiiiinnns 293
G11348US....cciviviiiiiiiiiiiiinnns 292
G1134F1/0ONU...cociniiiiiiiinnn, 293
G1134F1/0US ..ciiviiiiiiiiiiiiiinnns 292
G1134F2/0NU....cccviiiiiiinn, 293
G1134F2/0US ...covviiiiiiiiiiniiinnns 292
GL134F2NU . .civiiiiiiiiiiiinnns 293
Gl134F2US ...ciiiiiiiiiiiiens 292
G1134F4/0NU ..o, 293
G1134F4/0US ....covviiiiiiiniininnns 292
GL134F4ANU . coiviiiiiiiiiiinns 293
Gl134F4US ..o 292
GL134F8NU...civiviiiiiiiiiiiiiiinnns 293
Gl134F8US ...civiviiiiiiiiiiiinnns 292
G11581/0NU....cciniiiiiiiiiiinnn, 293
G11581/0US....civiiiiiiiiiininiiinnns 292
G11582/0NU....ccvviiiiiiiiiiienn, 293
G11582/0US....ccvvviiiiiiiiiinininnns 292
GL1582NU...ciiiiiiiiiiiiiiiiiinns 293
G11582US...cciiiiiiiiiiiiiiiiiiinnns 292
G11584/0NU......ociniiiiiiiiiinnn, 293
G11584/0US....cccevviiiiiiininininnnns 292
GL1584NU...ccciviiiiiiiiiiiiiinnn, 293
G11584US....cciviviiiiiiiiiiiiinnns 292
GL1588NU...ccciviiiiiiiiiiiiiinnn, 293
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G11588US.....ciiiviiiiiiiiiiins 292
G1158F1/0ONU..cccviiiiiiiiniiiininnnns 293
G1158F1/0US ....coviviiiiiiiinn 292
G1158F2/0NU..cccvviiiiiiiniiiininnnns 293
G1158F2/0US ....ccovviiiiiiiinen 292
GL158F2NU ..civiiiiiiiiiiiniiiiinnns 293
GL158F2US ..o 292
G1158F4/0NU..ccccvviiiiiiiiiiininnnns 293
G1158F4/0US ....ccovviiiiiiinnen 292
GL158F4ANU ..civiiiiiiiiiiniiiiinnns 293
GL158F4US ... 292
GL158F8NU ..civiiiiiiiiiiiiiiinnns 293
GL158F8US ... 292
G21341/0NU...iiiiiiiiiiniiiiinnns 293
G21341/0US....cciiiiiiiiiiien, 292
G21342/0NU...iviiiiiininiiiininnns 293
G21342/0US.....ccoviiiiiiiiien, 292
G21342NU...iviiiiiiiniiiiiniinienas 293
G21342US...coiiiiiiiiiiiia 292
G21344/0NU....ccvvviiiiiiiniinininnns 293
G21344/0US......cciiiiiiiiiien, 292
G21344NU...ccciviiiiiniiininiiinens 293
G21344US.....coiiviiiiiii 292
G21348NU...coiiiiiiiiiiiniiiininnns 293
G21348US.....civiiiiiiiiii 292
G2134F1/0ONU..ccvviiiiiiiniiiniinnns 293
G2134F1/0US ..o 292
G2134F2/0NU...cviiiiiiiniiiininnns 293
G2134F2/0US ..o 292
G2134F2NU .coviviiiiiiiiiiniienes 293
G2134F2US ... 292
G2134F4/0NU ...cviiiiiiiniiininnns 293
G2134F4/0US ..o 292
G2134F4ANU .cciviviiiiiiiniiees 293
G2134F4US ... 292
G2134F8NU ...iviiiiiiiiiniiininans 293
G2134F8US ... 292
G21581/0NU...iiviiiiiiiniiiiiinnns 293
G21581/0US.....ccviiiiiiiienn, 292
G21582/0NU....vvininiiiiiniiiininnns 293
G21582/0US.....ccviiiiiiiiienn, 292
G21582NU..cciviiiiiiiniiiiiiiiiiiinnns 293
G21582US...ccciiiiiiiiiii 292
G21584/0NU....ccvviiiiiiiniiiininnns 293
G21584/0US......cciviiiiiiien, 292
G21584NU....civiiiiiiiiiiniiiinnns 293
G21584US.....ciciviiiiiii 292
G21588NU....cuiviiiiiiininiiininnns 293
G21588US.....civiviiiiiii 292
G2158F1/0ONU..ccviiiiiiniiiininnns 293
G2158F1/0US ..o, 292
G2158F2/0NU...cvviiiininiiiininnns 293
G2158F2/0US ....ccvviiiiiiiin 292
G2158F2NU ..civiiiiiiiiiiiiiiiinnns 293
G2158F2US ... 292
G2158F4/0NU ...cvviiiiiiniiiininnns 293
G2158F4/0US ..o 292
G2158F4ANU ...iviiiiiiiiiniiiaas 293
G2158F4US ... 292
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G2158F8NU ...iviiiiiiiiiiiiiiens 293  GAWI121212TDLH...ccociiiininiiinnnnn 41  GBI1426TGB.....covvviiiiininiinnnnn, 236
G2158F8US ...ivvviiiiiiiiiiiiinas 292 GAWI121218HD ..ccvvvviviiiiininininnnns 40 GBI1426TGBKT ..ccvvviiiiiiiiiinns 236
G31341/0NU..ciiniiiiiiiniiiininnns 293  GAWI121224HD .....covvvvininininnnnns 40 GBI14410C......ciciiiiniiiiiiiiiinns 53
G31341/0US....ciiiiiiiiiiiniiiiiinnns 292  GAWI132418HD ....ovvvvviiinininininnnns 40  GBI14410] .coviiiiiiiiiiiiiieniies 54
G31342NU...oiiiiiiiiiiiiniiens 293  GAWI132418HDGB ........ocvvvvivinnnnn 40 GBI14410JKT..cciiiiiiiiiiiiiiiiinns 55
G31342US...cciiiiiiiiiiiiiiias 292  GAWI181818TDLH . ....cvvvvivininininnnns 41  GBI14410M ..cciiiiiiiiiiiiiines 54
G31344NU....coiviiiiiiiiiinins 293  GAW242424TDLH......cocvvivinininnnnn 41  GBI14410MKT...ociiviiiiiiiiiiiiiiinns 55
G31344US.....ciiiiiiiiiiiiiia 292  GAW363636TDLH ....ccvvviviviniinnnns 41 GBI14410PBB.....cccviiiiiiiiiininnns 62
G31348NU...cviviiiiiiiiiniens 293 GAWOLO0.....ccviviiiiiiiiiiiias 42  GBI14410TMGB......cocvvvviniiniinns 62
G31348US.....ciiiiiiiiiiiiiniinns 292  GB1436.5GRDCB.........covvvvvvnnnnn 299  GBI14412C.....ccciiiiiiiiiiiiiiiiiinnns 53
G3134F1/0NU..cviiiiiiniinininnns 293  GB38414.25TI ...ccoviiviiiininininnnns 61  GBI14412] ..iciviiiiiiiiiiiiinininiien 54
G3134F1/0US ..iiiiiiiiiiiniiiininnns 292  GBI14110H.....cocviiiiiiiiiiininiinnns 52 GBI14412IKT..cciiiiiiiiiiiiiiiiiinns 55
G3134F2NU i 293  GBI14112H....cccciiiiiiiiiiiiiiinnn, 52 GBI14412M ..ciiiiiiiiiiiiiiiiies 54
G3134F2US ... 292  GBI14116H.....cocviiiiiiiiiiiiniiinnnns 52 GBI14412MKT....civiiiiiiiiiniiiinns 55
G3134F4ANU .o 293  GBI14118H.....cccviiiiiiiiiiiniininnn, 52 GBI14412PBB.....cccocviiiiiiinininnnns 62
G3134F4US ... 292 GBI14210G ..iccviviiiiiiiiiiiiniiinnns 52  GBI14412TMGB.....cccoiiiiiiiniiinnns 62
G3134F8NU .cviviiiiiiiiiiniiiens 293  GBI14210GKT.....cocviiiiiiiininininnns 55 GBI14412TMGB.........coevvvvininnnne 236
G3134F8US ...iviiiiiiiiiiiiiiinas 292 GBI14210P....ccocviiiiiiiiininiininnns 52  GBI14412TMGBKT .....covvvvvninnnnn 236
G31581/0NU..civiviniiiininiiiininnns 293  GBI14210PKT .coviiiiiiiiiiiininininnns 55  GBI14416C....ccccviiiiiiiiiinininininnns 53
G31581/0US....ccviiiiiiiiiniiiiiinnns 292  GBI14210SBB......icocvviiiiiiinininnnns 64  GBI14416] ...ccoviviiiiiiiiiiiiiiiens 54
G31582NU...ciiiiiiiiiiiiiiiiens 293  GBI14210TGB.......cocvviiiininininnnns 64  GBI14416JKT....civiviiiiiiiiiininnnne, 55
G31582US...ccciiiiiiiiiiiiiiiinns 292 GBI14210X...iciiiiiiiiiiiiiiiniininnns 53  GBI14416M ....ccoiiiiiiiiiiiiiiniiinns 54
G31584NU....coiviiiiiiiiiiiiiiiinns 293  GBI14212G ...cvviiiiiiiiiiiiinnns 52 GBI14416MKT...cocvviviiiiiininininnns 55
G31584US.....ciciviiiiiiiiiiiia 292  GBI14212GKT...ciiviiiiiiiiiininininnns 55 GBI14416PBB ......ccccoviiiiiinninininnns 62
G31588NU...ccoiviiiiiiiiiiiiiniiinns 293  GBI14212P....ccccviiiiiiiiiiiiiiinnn, 52  GBI14416TMGB.......c.cocvvviinininnnns 62
G31588US....cciviiiiiiiiiiiiiinns 292 GBI14212PKT cviviiiiiiiiiiiiiiniinnns 55 GBI14418C.....ccoiiiiiiiiiiiiiiniiiinnns 53
G3158F1/0NU...cviiiiiiiiiinininnns 293  GBI14212SBB.......cocviiiiininininnnns 64  GBI14418] ..icoviiiiiiiiiiiiiiininian 54
G3158F1/0US ..iiiiiiiiiiniiiiainnns 292  GBI14212TGB.....cocvviiiiiininiiinnns 64  GBI14418IKT...cvivviiiiiiiiiiiiininnns 55
G3158F2NU i 293  GBI14212TGB.......cooviiiiiinininnnns 236  GBI14418M ..ccciviiiiiiiiiiiiinininnnnn, 54
G3158F2US ...iiiiiiiiiiiiias 292  GBI14212TGBKT ..ivviviiiiinininnnns 236 GBI14418MKT....ociiviiiiiiiiiiininnns 55
G3158F4ANU ..o 293 GBI14212X..cciciiiiiiiiiiiiiiiiinnns 53 GBI14418PBB.......cccocviiiinininnnnnns 62
G3158F4US ... 292  GBI14216G ..cccvvviiiiiiiiiiiiiiiinnns 52  GBI14418TMGB.....cccovviiiiiniininnns 62
G3158F8NU ...iviiiiiiiiiiiiiiinns 293  GBI14216GKT.....cocviviiiiiininininnns 55  GBI14420C.....cccoiviiiiiiiiiininininnnns 53
G3158F8US ...ivvviiiiiiiiiiiins 292  GBI14216P....ccccviiiiiiiiiiiniiinnns 52 GBI14420] ..ccooviiiiiiiiiiiiiniinns 54 2
G41342NU...cciiiiiiiiiiiins 293  GBI14216PKT .cviviiiiiiiiiiinininnns 55  GBI14420JKT...cvviviiiiiiiininininnnns 55 2
G41342US.. .o 292  GBI14216SBB.......cocvviiiiininininnnns 64  GBI14420M ..civiiiiiiiiiiiiiiiiiiiens 54 5
G41344NU...ccoiviiiiiiiiinns 293  GBI14216TGB.......cocvviiiiininininnnns 64  GBI14420MKT...ccovviiiiiiiiiininnnnnn, 55
G41344US.....ciciiiiiiiii 292 GBI14216X...ciciiiiiiiiiiiiiiiniiinnns 53 GBI14420PBB ......ccccoviiiiiinnininnnns 62
G41348NU...ccovviiiiiiiiiiiiiens 293  GBI14218G ...ccciviiiiiiiiiiiiiiinnns 52 GBI14420TMGB.......cocvvviiinininnnns 62
G41348US.....ciiiviiiiiiiiiias 292  GBI14218GKT...cocvviiiiiiiiiinininnns 55 GBI14420TMGB.......cocvvvivininnnn. 236
G4134F2NU i 293  GBI14218P....ccccviiiiiiiiiiniiinnn, 52  GBI14420TMGBKT ......ocvvvvvvinnnne 236
G4134F2US ... 292  GBI14218PKT ciciviiiiiiiiiiiininininnns 55 GBI14424C......ccciiiiiiiiiiiiniiiiinns 53
G4134F4ANU ..o 293  GBI14218SBB.......cocociiiiiinininnnns 64  GBI14424] ....ccoviviiiiiiiiiiininiinnn, 54
G4134F4US ... 292  GBI14218TGB.....cocvvviiiniiiniiinnnns 64  GBI14424IKT...cviviiiiiiiiiiiniininnns 55
G4134F8NU .o 293  GBI14218X...cccviiiiiiiiiiiiiiiiiinnn, 53 GBI14424M ...cciviiiiiiiiiiiiiinnns 54
G4134F8US ...iviviiiiiiiiiiinas 292 GBI14220G ...ccvvviiiiiiiiniiininiinnns 52 GBI14424MKT....ciiviiiiiiiiiniiinnns 55
G41582NU...cciiviiiiiiiiiiinns 293  GBI14220GKT.....cocviiiiiiininininnns 55 GBI14424PBB.......cccocvviiiiinininnnns 62
G41582US...ccciiiiiiiiiiiiiias 292 GBI14220P.....cccviiiiiiiiiiininininnns 52  GBI14424TMGB....ccccoviiiiiiniiniinnns 62
G41584NU....ccvviiiiniiiiiiiinns 293  GBI14220PKT ..covvviiiiiiiiiininininnns 55  GBI14436C....cccciiviiiiiiiiiininininnns 53
G41584US.....ciciviiiiiiiiii 292  GBI14220SBB.......cocvviiiiininininnnns 64  GBI14436] ..cciviviiiiiiiiiiiiiiiiens 54
G41588NU....cciviiiiiiiiiiiiniinns 293  GBI14220TGB.......cocvviviiininininnnns 64  GBI14436M ..ccciviiiiiiiiiiiiniiinnn, 54
G41588US.....civiviiiiiiiiiiiis 292 GBI14220X....cciiviiiiiniiiinininininnn, 53 GBI14436PBB ......ccccoviiiiiinnininnnns 62
G4158F2NU ..o 293  GBI14224G ....ccvviiiiiiiiiiiinnn, 52  GBI14436TMGB.........cocvvviinininnnns 62
G4158F2US ...civiviiiiiiiiiiias 292  GBI14224GKT...ciiiiiiiiiiiiininiinnns 55 GBI14448C......cccovviiiiiiiiniiiiinnns 53
G4158F4ANU ..o 293  GBI14224P....cccciiiiiiiiiiiininininnn, 52 GBI14448] ..cccviviviiiiiiiiiiiinnns 54
G4158F4US ... 292 GBI14224PKT cvviiiiiiiiiiiniiinnns 55 GBI14448M ....ccoovviiiiiiiiiiiniiinns 54
G4158F8NU ...cvviiiiiiiiiiiiiiens 293  GBI14224SBB.......cccocviiininininnnns 64  GBI14448PBB .......ccccvvviinininnnnnn. 62
G4158F8US ...iciviiiiiiiiiiinns 292  GBI14224TGB.....cocvivviiiniiinininnns 64  GBI14448TMGB.......ccovvvivviiininnns 62
GAW121212HD .icvvviiiiiiiiniiineans 40  GBI14224X.....cciiiiiiiiiiiiiininiinnnn, 53  GBIA14210Z.....cccoviviiiiiinininnnnnns 57
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GBIA14212Z . ..cviiiiiiiiiiiiiiiieens 57
GBIA14216Z....cccovviiiiiinininiiiinans 57
GBIA14218Z...cviviviiiiiiiiiiiians 57
GBIA14220Z....c.covviiiiiiniiiniiiinans 57
GBIA14224Z ....ccvvviiiiiiiiiiiiiiaens 57
GBIA14410M ...civvviiiiiiininiiiiiaans 57
GBIA14412M ..o 57
GBIA14416M .....covvviiiiinininiiiaans 57
GBIA14418M ...vivviiiiiiiiiiiiieens 57
GBIA14420M ...cocvvviiiiiiiiniiiiiaans 57
GBIA14424M ...oivviiiiiiiiiiiieens 57
GBIA14436M .....cocvviiiiinininiiiinans 57
GBIA14448M ...cocvvviiiiiiiiiiiiieens 57
GBIP14210SBB ....c.covvviiiiiiininnns 65
GBIP14210TGB ...covviiiiiiniiiiininns 65
GBIP14212SBB ....cccvvvviiiniiinnns 65
GBIP14212TGB ..cciviiiiiiiniiiiiiians 65
GBIP14216SBB ......cocvviiiniiininns 65
GBIP14216TGB ....cvviiiiiiiiiiiiiinns 65
GBIP14218SBB ......covvviiiniiininns 65
GBIP14218TGB ....cvvvviviiiiiiiinians 65
GBIP14220SBB ......cccvviiiiiiinnnns 65
GBIP14220TGB ....cvvviviiiniiiiinians 65
GBIP14224SBB ......coovviiiiiiiiininns 65
GBIP14224TGB ..covvviiiiiiniiiiiiiaens 65
GBIP14410IMGB ......covviiiiiiiinnnns 59
GBIP14410PBB......cccovvviiniiinnns 63
GBIP14410TMGB......ccvvvviiiiiininns 63
GBIP14412FAAMGPKIT ...ccvvvivnnnns 66
GBIP14412FAAMPGPKIT ......ocvvvees 66
GBIP14412FAASGPKIT ..ccvvvviininnns 66
GBIP14412FAASPGPKIT.....ccvvvvvns 66
GBIP14412IMGB .....c.ovvviiviiiininns 59
GBIP14412PBB.......cccvviiiiiniiinnnnns 63
GBIP14412TMGB.....c.ovvvviviiiinans 63
GBIP14416IMGB ......covvviiiiiinnnns 59
GBIP14416PBB........ccvvviiniiinnns 63
GBIP14416TMGB......ccocvvviiiiinnnns 63
GBIP14418IMGB ......ccvvviiiiiiiinnnns 59
GBIP14418PBB.......c.covviiiiiiininnnns 63
GBIP14418TMGB........vvviviiiinns 63
GBIP14420IMGB ......covvviiiiiininnnns 59
GBIP14420PBB........ccvvviiniiinnns 63
GBIP14420TMGB......ccovvvviiiiinnnns 63
GBIP14424IMGB .......ovvviviiinnnns 59
GBIP14424PBB.......c.ccvvviiniiinnnnns 63
GBIP14424TMGB.......ovvviviiiiiinns 63
GBIP14436IMGB ......ccvvvviiiiiiinnnns 59
GBIP14436PBB........ccovvvvviiiiinns 63
GBIP14436TMGB......ccocvvviiiiinnnns 63
GBIP14448IMGB ......ccocvviiiiiiinnnns 59
GBIP14448PBB.........ccvvviviiiininnnns 63
GBIP14448TMGB........cvvvvviiinnns 63
GBIP14612FAAMGPKIT ......ovvvnenns 66
GBIP14612FAAMPGPKIT .....covvveens 66
GBIP14612FAASGPKIT ...cvvviinnnnns 66
GBIP14612FAASPGPKIT......cvvvvins 66
GBIS1416CGB......cccovvviiiniiiiiininns 61
GBIS1428EE......ccvviiiiiiiiniiiininns 61
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GBIT14410A2T . iiiiiiiiiiiiiiiiiiaaens 56
GBIT14410J2T .civiiiiiiiiiininiiaiaans 56
GBIT14412A2T . iiiiiiiiiiiiiiiiiiieens 56
GBIT1441232T .civiiiiiiiiinininiiiiaans 56
GBIT14416A2T . ciiiiiiiiiiiiiiiiiaaens 56
GBIT14416J2T .civiviiiiiiiiininiiaiaans 56
GBIT14418A2T . iiviiiiiiiiiiiiiiiinens 56
GBIT14418J2T .civiviiiiiiiiininiiiiaans 56
GBIT14420A2T . iiiiiiiiiiiiiiiiiiniaens 56
GBIT14420J2T .civiiiiiiiinininiianaans 56
GBIT14424A2T . iiiiiiiiiiiiiiiiaens 56
GBIT1442432T .civiiiiiiiiinininiiiiaans 56
GBIT14436A2T . icviiiiiiiiiiiiiininens 56
GBIT14436J2T .civviviiiiiiiininiiiiaans 56
GBIT14448A2T . iiviiiiiiiiiiiiiiiiaens 56
GBIT14448J2T .civvviiiiiiinininiiiiaans 56
GBU14210P ...ccciviiiiiiiiiiiiiiinans 58
GBU14212P ...ciiiiiiiiiiiiiiiniiieaas 58
GBU14216P ...c.civiiiiiiiiiiiiiinns 58
GBU14218P ...ciiviiiiiiiiiiiiiiiiiaans 58
GBU14220P ....c.civviiiiiiiiiiiiiiinnns 58
GBU14224P ...cociviiiiiiiiininiiinans 58
GBU14410M ..oiciviiiiiiiiiiiiiinans 58
GBU14412M ..oiiiviiiiiiiiiiiiaas 58
GBU14416M ....coviviiiiiiiiiiinas 58
GBU14418M ....civvviiiiiiiiiniiiiiaans 58
GBU14420M ....coviiiiiiiiiiinn 58
GBU14424M ...ociviiiiiiiiiiiiiiinas 58
GBU14436M ....covvviiiiiiiiiiinns 58
GBUKIT ..o 73
GD101/0B .. 262
GD102/0B ..cuiiiiiiiiiiiiiiiiiennns 262
GD1025CMB ....civiiiiiiiin 262
GD102B .iviviiiiiiiiiii 262
GD102SB ..iviiiiiiiiiiiiieeaas 262
GD103/0B ..cuiviiiiiniiiiiiienns 262
GD1035CMB ...cciviiiiiiiiin 262
GD103CMB...cciiiiiiiiiiiiieia 262
GD104/0B ..o 262
GD104B ...oiiiiiiiii 262
GD105CMB....civiviiiiiii 262
GD106B ...oiiiiiiiin 262
GD12F1/0B...ciiiiiiiiiiiiiiiinnns 262
GD12F2/0B...cciviviiiiiiiiiiiiiinnns 262
GD12F2B..iiviiiiiiiiiiiiiineaas 262
GD12F2SB...ccciviviiiniiiiiiiinnns 262
GD12F3/0B...civiviiiiiiiiiiiiinnns 262
GD12F4/0B....cccvviiiiiiiiiiiiiinnns 262
GDI12F4L . i 262
GD12FBL..iiiiiiiiiiiniiiiiiieanns 262
GD341/0B ....cviiiiiiiiiiian 262
GD342/0B ....ccciviviiiiiiiiiiiinn 262
GD3425CMB ....covvviiiii 262
GD342B ....iiiiiiiii 262
GD342SB ..iviiiiiiiiii 262
GD343/0B ....cviiiiniiiiiiiias 262
GD3435CMB ....covvviiiii 262
GD343CMB....cicvviiiiiiiiiiins 262
GD344/0B ....ccoiviiiiiiiia 262
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GD344L...cciviiiiiiiiii 262
GD345CMB.....c.civiiiiiiiiiiiiias 262
GD346L...iiviiiiiiiiiii 262
GD581/0B ..cviviiiiiiiiiiiieiinaas 262
GD582/0B .....viiiiiiiie 262
GD5825CMB ...iiiiiiiiinne 262
GD582B v 262
GD582SB ...iiiviiiiiiiii 262
GD583/0B ....cvviiiiiiee 262
GD5835CMB ...iiiiiiiiinia 262
GD583CMB....ciciviiiiiiii 262
GD584/0B .....ivviiiiiiiiiiiias 262
GD584L...viviiiiiiiiiii 262
GD585CMB.....iiiiiiiiiiiiiiiias 262
GD586L....cviiiiiiiii 262
GDS1.iiiiii 25
GDS12. i 25
GDS34 ..o 25
GDS58...iiiiii 25
GECLL/0 tiviiiiiiiiiinineeee 114
GECL2 . 114
GECL2/0 .iviiiiiiiiiiiiiniees 114
GECL21/4.. it 114
GECL23/8...iiiiiiiiiiiiiiiinns 114
GECL250....ccciiiiiiiiiiiiiiins 114
GECLA .o 114
GECL4/0 i 114
GECL43/8...ciiiiiiiiiiiiinas 114
GECL500.....cciiiiiiiiiiiiins 114
GECLG .ot 114
GECLB3/8..cecviiiiiiiiiiiiiea, 114
GECLB1/0...iviiiiiiiiniiinieiiiiinans 114
GECLB1/02C......ccvvvnininnnnn 115, 236
GECLB1/02D....vvviiiiiiniiiniinnns 115
GECLB2..iiiiiiiiiiias 114
GECLB2/0....iiiiiiiiniiininiiiiinans 114
GECLB2/02C......ccvvvvinennnnnn 115, 236
GECLB2/02D....ivviiiiiiniiiiainnns 115
GECLB21/4....coiiiiiiiiiiiiiinns 114
GECLB21/4NP ..cvviiiiiiiiiiiiiinnns 114
GECLB22A......iiviiiiiiinienn, 115, 236
GECLB22B.....icvvviiiiiiiiiinininnns 115
GECLB22BC.....c.covvviinininnn 116, 230
GECLB22BC250BK............. 116, 230
GECLB22BCNP .......covvnenen 116, 230
GECLB22BCNP250BK ......... 116, 230
GECLB22BCS .......covinininnn 116, 230
GECLB22BCS250BK ........... 116, 230
GECLB22BCSNP ...........ueee 116, 230
GECLB22BCSNP250BK ....... 116, 230
GECLB22BS.....ccceviiiiiiiiiiiens 115
GECLB22C.....covviiiiennn 115, 236
GECLB22CNP ... 115
GECLB22CS ....iciviiiiiiiiiniiiienans 115
GECLB22CSNP ....ccovvviiiiiiiiiinnns 115
GECLB23/8...civiviiiiiiiiniiiiinnns 114
GECLB23/8NP ..., 114
GECLB250 .....cicvviiiiiiniiiiininnns 114
GECLB2502C .....coviiiiiiiiiiiiiinnns 115
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GECLB2502D ....ccviiiiiiiiiiiininnns 115
GECLB3/02C......ccvviiinennnn 115, 236
GECLB4.....oviiiiiiiiiiis 114
GECLB4/0....cciiiiiiiniiiiiniiiiinnns 114
GECLB4/02C......ccvvvennnnnn 115, 236
GECLB4/02D....ccviiiininiiiiiinnnns 115
GECLB42A....ciiiiiiiiiininn 115
GECLB42B.....c.covvviiiiiiiniiiinnns 115
GECLB42C....c.ivviiiiiiiiiniiinns 115
GECLB43/8....cicvviiiiiiiiiniiiiinnns 114
GECLB500 .....civvviiiiiiiiiiiiiiinnns 114
GECLB5002C ....oviiiiiininiinianns 115
GECLB5002D ....ccvvviiiiiiniiiniinnnns 115
GECLB6....cvviiiiiiiniinaa 114
GECLBG2A.......ciiiiienn 115, 236
GECLB62ANP ....oviiiiininiiiiinnns 115
GECLBGE2B......ovvvviviiiiiieniinnn 115
GECLB62BC.......evvviinennn 116, 230
GECLB62BC250BK............. 116, 230
GECLB62BCNP .......covvnenn 116, 230
GECLB62BCNP250BK ......... 116, 230
GECLB62C.......vvviiennen 115, 236
GECLB62CNP ...cccviiiiiiiiiiiiinnns 115
GECLB62EIA ..o 116
GECLB62EIA90.......covvviiiiiiinnnns 116
GECLB63/8.....iviiiiiiiiiniiiiinnns 114
GECLB63/8NP ..., 114
GECLBONP.....civvviiiniiiiiiiiias 114
GECLB7502C ....cocvviiiiiiiiiiiiinnns 115
GECLB7502D ...ovvviiiiininiiiiiinnns 115
GECLB82ANP ..o, 115
GECLB82CNP ...covvviviiiiiniiiiiinnns 115
GECLB83/8NP ...t 114
GECLB8NP.....civiiiiiniiiiiiiinas 114
GELL .ot 120
GEL2 v 120
GEL3 .o 120
GELA .o 120
GEOLY i 121
GEOL2 ... 121, 131
GEOL3 .t 121
GEOL4 ..o 121
GEOLS . 121
GEOL500MCM ...cviiiininiiiiiinnns 121
GESB1/0 ..iviiiiiiiiiiiiea 121
GESB2 .. 121
GESB2/0 .. 121
GESB250....cciviiiiiiiiiiiniiineaas 121
GESB4/0 ..o 121
GESB6 ... 121, 131
GESBS8 ... 121, 131
GF101/0K. it 266
GF102/0K...iiiiiiiiiiiiiiecnenas 266
GF1025CMD ...ivvvviiiiiieiiniiaas 266
GF102K..iiiiiiiiiiiiiiiaas 266
GF103/0D ..ivvviiiiiiiniiiiieineaans 266
GF1035CMD ...ivviiiiiiiiiiiiiinns 266
GF103CMD ..cviiiiiiiniiiininieaes 266
GF104/0D ..cvviiiiiiiiiiiieaa 266
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GF104K. ..o 266
GF105CMD ..ccvviiiiiiiin 266
GF106K...ciciiiiiiiiiii 266
GF12F1/0K i 266
GF12F2/0K ciiiiiiiiiiiiiiien 266
GFL12F2K i 266
GF12F2SK i 266
GF12F3/0K .o, 266
GF12F4/0K ciiiiiiiiiiiiiien 266
GFL12F4K i 266
GF12FBK ..iiiiiiiiiiiiiiien 266
GFL12SK i 266
GF341/0K..ciiiiiiiiiiiiiiin 266
GF342/0K. ..o, 266
GF3425CMD ..o 266
GF342K. .o 266
GF342SK..iciiiiiiiiiiiia 266
GF343/0K. ..o, 266
GF3435CMD ...oovviviiiiiiiiin 266
GF343CMD ...ccvviviiiii 266
GF344/0K..c.cviiiiiiiiiiiin 266
GF344K...coiiiiiiiii 266
GF345CMD ...cvviviiiiiiin 266
GF346K.....civiiiii 266
GF581/0K..iiiiiiiiiiiiiiiiiens 266
GF582/0K. i, 266
GF5825CMD ...ocvvvviiiiiiiiiiinnn 266
GF582K. i 266
GF582SK..iiiiiiiiiiiiiiiia 266
GF583/0K. i, 266
GF5835CMD ...ovviviiiiiiiiiiinn 266
GF583CMD ...cvviiiiiiiii 266
GF584/0K...ccciiiiiiiiiiiiiiiin 266
GF584K...ciiiiii 266
GF585CMD ...cviiiiiniiiiiceaa 266
GF586K...ccciiiiiiii 266
GG12FB i 267
GG34C...iiiiiiiiii 267
GG58C..iiiiiiiiiiii 267
GJ2/0WC120BEMA.......cceviiennee, 83
GJ4/0WC36CE......ccvvvviiiiininininnns 83
GJ67G102A1/4....ccnvnennnnn, 106, 237
GJ67G102A1/4KIT..ccvvenene. 106, 237
GJ67G1211/4. i, 105
GJ67G1211/4KIT . iviviiiiininininnnns 105
GJ67G122A1/4...cccninannnnn, 106, 237
GJ67G122A1/4KIT..ccvvenenn. 106, 237
GJ67G1811/4. i, 105
GJ67G1811/4KIT ovvviiiiininininnnns 105
GJ67G2411/4. i, 105
GJ67G2411/4KIT . ovviiiiiininininnnns 105
GJ67G82A1/4 ..o 106, 237
GJ67G82A1/4KIT....vvvvennnn. 106, 237
GJ6TCR12R11/4...cccvvnnnn. 106, 220
GJ6TCR12R15/16 ..ccvvvvvivininnnnns 106
GJ6TCR18R11/4.....cevnn. 106, 220
GJ6TCR18R15/16 ...cevvvvivinnnnnnns 106
GJ6TCR24R1/4...ccciviviiiiiin, 106
GJ6TCR24R5/16 ...cvviviiiiininnnnnn 106
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GIX2/024 ..ciiiiiiiiiiinienn 137, 300
GIX2524 ..o 137, 300
GIX4/024 ...ciiiiiiiiiiiinien 137, 300
GM121266....c.cciiiiiiiiiiiiiiiiiiiians 95
GM121266P2T ..icvviiiiiiininiiiiiiaans 95
GM121266SPR12....ccciviiiiiiiinnnnns 95
GM1250612...ccciiiiiiiiiniiininiiiiaans 93
GM1250624.....ccciiiiiiiiiiiiiiiiinnns 93
GM125066.....ccciiiniiiiiiiininiiiinnns 93
GM3100812...ccciviiiiiiiiiiiiiinnns 132
GM350812...ccciiiiiiiiiiiiiiiiiinnns 132
GM375812...ccciiiiiiiiiiiin, 132
GO101/0B ..cviiiiiiiniiiiiiiiiennns 263
GO10IMMC ... 263
GO102/0B ..ceiviiiiniiiiiiniiinnns 263
GO1025CMB ...iciviiiiiiiiiinns 263
GO102B .viviiiiiiiininiiea 263
GO102SB ...iiiiiiiiiiii 263
GO103/0B ..cviviiiiniiiiiiiieennns 263
GO1035CMB ...civiiiiiiiiiiin 263
GO103CMB...cciviviiiniiiie 263
GO104/0B ...c.cviiiiiiiiiie, 263
GO104B ..viiiiiiiiiinn 263
GO105CMB....civiviiiiii 263
GO106B ...oiviiiiiniii 263
GO1075CMC ...civiiiiiiiiiiiiiins 263
GO12F1/0B...ciiiiiiniiiiiiiiiiiinnns 263
GO12F2/0B....cvviiiiiiiiiieea, 263
GO12F2B..iiiiiiiiiiiniiiina 263
GO12F2SB...ccciviiiiiiiiiiin 263
GO12F3/0B...ciiiiiniiiiiiiiiiinnns 263
GO12F4/0B....cciviiiiiiiiiieen, 263
GO12F4L . iviiiiiiiiiiiia 263
GO12FBL...iiiiiiiiiiiia 263
GO341/0B ..ccviiiiininiiiiiiiiennns 263
GO341IMMC ... 263
GO342/0B ..ccviiiiiiniiiiiiiias 263
GO3425CMB ... 263
GO342B ...iiiiiiiiiiiiii 263
GO342SB ...iiiiiiiiii 263
GO343/0B ..cccviiiiiniiiiiiians 263
GO3435CMB ... 263
GO343CMB....civiviiiniiiiin 263
GO344/0B ... 263
GO344M..iiiiiiiiiiii 263
GO345CMB....ccciviiiiii, 263
GO346L ..vvvviiiiiiiiini 263
GO3475CMC ...iiviiiiiiiiiiiin, 263
GOS581/0B ..cuiviiiininiiiiiiniiinnns 263
GOS58IMMC ... 263
GO582/0B ..civiiiiiniiiiiiiiiiinns 263
GO5825CMB ....vviiiiiiiin 263
GOS582B ..viviiiiiiiiiiii 263
GO582SB ...iviiiiiiiii 263
GOS583/0B ..viviiiiiiniiiiiiiinenans 263
GO5835CMB ....vviiiiiiiiii 263
GOS583CMB....civiviiiniiiiie 263
GO584/0B .....cevviiiiiiiiiea, 263
GOS584L ovviiiiiiiiinn 263
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GOS585CMB ...veeveeeeeeseeeeeeeeen, 263
GOBBOL ., 263
GOS5875CMC ..evveeeresreeeeeeeen, 263
GP06212122T e 31
GP06212124/0.veeveeeeeeeeeerennn 31
GP06212242T e 31
GP06212244/0 .. 31
GPLA1818N evevveeeeeeeeeeeeeenn 31
GP142424IDP c..vveeeeeeeeeeeeenen 31
GP142424N ..oovoieeeeeeeeeeeeeen 31
GPL8182T voeeieeieeeeeeeeeeeeeneens 30
GP18184/0 ...veveeeeeeeeeeeeeeneinn 30
GPIMCL...eveeeeeeeeeeee e 92
GP24242T oo 30
GP24244/0 ..o 30
GPC2/ORD1.75...cccveeeen... 90, 235
GPC2FSRD....eeeveeeeeeeeeeeeeineenns 90
GPC2FSSQ.veeeeeeeeeeeeeeeeeneans 90
GPC2RD .., 90, 235
GPC2SQ .o, 90, 235
GPCARD .., 90, 235
GPCASQ .o, 90, 235
GPCORD «.vveeveeeeeeeeeeene, 90, 235
GPCOSQ eveeeeeeeeeeeaeeeee, 90, 235
GRCL et 24
GRCI2 .o 24
GRCI2SS woevieeeieeeeeeeeeeeeeeeens 24
GRCISS ..eveeeeeeeeeee e 24
GRC34 et 24
GRC34SS ..o 24
GRES8 et e e 24
GRC58SS ..veeeeeeeeeeeee e 24
GRCC. e, 309
GRCC34 .o 24
GRCC5S .t eeeeeeeeeeee e eeaeenns 24
GRD34L... oo 25
GRD58 ..vveeeeeeeeeeeeeeee e eeeeenns 25
GRDASSHDPERS ....ccvveeeeeerennn. 67
GRDS34 .eveieeeeeeeeeee e 25
GRDS58 ..veeeeeeeeeeeeeee e 25
GRDSTDL.0 eveevreeeeereeeeeeneennns 83
GRDSTD1.25 ovvveeeeeeeeeeesenaennn 83
GRDWL .o, 307
GRNTAG607PK10................. 74, 237
GRNTAGDND ....eveeeeeeeeeeeeeeneennns 74
GS101/0P..eeeeeeeeeeeeeeeeeen, 264
GS102/0P.eeeeeereereeeeeseeeeeen, 264
GS1025CMP...eeeeceeeeeeeeeee, 264
GS102P..eeeeeeeeeeeeeeeeeeeeee e, 264
GS102SP e, 264
GS103/0P..eeeeereereseeeseeeeeen, 264
GS1035CMY ..eereeeeeeeeeeeenn, 264
GS103CMP .o, 264
GS104/0P.....eeeeeeeeeeeeeeeeeen, 264
GS104P. .. oo, 264
GS105CMY .o, 264
GS1062122A1/4 . ...oeiveerernnn, 101
GS1062122C3/8....vveeeeeeeennnn, 101
GS1062182A1/4...c..ceiiveerernnn, 101
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GS1062182C3/8...ucvvinininiinnnn, 101
GS1062242A1/4...ccciiiininininnnn. 101
GS1062242C3/8...ucviviniiinninnnn. 101
GS106P....ciciiiiiiiiii 264
GS120941213/8.cuiviiiiiiiiiinnn, 99
GS12094122A1/4.....ccvvnne. 100, 220
GS12094122C3/8..ccivinininninnnnn. 100
GS12094182A1/4........ev.... 100, 220
GS12094182C3/8..cccvinininninnnnn. 100
GS120942413/8..ciiviiiiiiiiiiiinnns 99
GS12094242A1/4...cciiiinininnnnn. 100
GS12094242C3/8...ccvvvvivinininnnns 100
GS12094613/8...cuiviiiiiiiiiiiennnn 99
GS12F1/0P civiiiiiiiiiiiiiea 264
GS12F2/0P i, 264
GS12F2R..iiiiiiiiiiiiiiiiea 264
GS12F2SR..iiiiiiiiiii 264
GS12F3/0P i 264
GS12F4/0P .civiiiiiiiiiii, 264
GS12F4R..ciciiiiiiiiiiiiii 264
GS12FBR...ccvviiiiiiiiii 264
GS14030102A1/4...civviiinininnnns 100
GS1403012R13/8..ccivinininiininnnnn, 99
GS14030162A1/4....ccvvvvinininnnns 100
GS14030242A1/4..c.coiiinininnnnn. 100
GS1403024R13/8..cccvviiiiiiiniiinnnns 99
GS140306R13/8....cuivivrininiininnnne, 99
GS34062122A1/4 ...cicvviiiiininnnnn 100
GS34062122C3/8....cvvinininninnnnn. 100
GS34062182A1/4 ....cccvvvvinininnnnn 100
GS34062182C3/8....cvvinininninnnnn. 100
GS34062242A1/4 ....covviiiiininnnn. 100
GS34062242C3/8...ccvvinininninnnnn. 100
GS34062302A1/4 ...coiviiinininnnnn 100
GS34062302C3/8....cvvinininninnnnn. 100
GS341/0P..iiiiiiiiiiiiiiiin 264
GS342/0P...ciiiiiiiiiiiii, 264
GS3425CMP....ciiiiiiiii 264
GS342R i 264
GS342SR i 264
GS343/0P...ciiiiiiiiiii, 264
GS3435CMY..ciiiiiiiiiiiii 264
GS343CMP ..o 264
GS344/0P...cccviiiiiiiiiiii 264
GS344R .o 264
GS345CMY i 264
GS346R .. 264
GS438070BF1014KIT....cvvvvvvnnnns 101
GS5806215.188PTMW.........cvvveees 99
GS581/0P...iuiiiiiiiiiiiiiiiea 264
GS58101TIE couvvviiiiiiiiiiiinnns 101
GS582/0P...iiiiiiiiiiiiiiia 264
GS5825CMP....cciviiiiiii 264
GS582R i 264
GS582SR i 264
GS583/0P...iiiiiiiiiiiiiiia 264
GS5835CMP....cciiiiiiiii 264
GS583CMP v 264
GS584/0P....ccviiiiiiiiii, 264
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GS584R i 264
GS585CMY .iviviiiiiiiniias 264
GS586R i 264
(O I O 265
GT102/0K..cuiiiiiiiiiiiiiiiea, 265
GT1025CMD ..viviiiiiiiininiiiiaens 265
GT102K. i 265
GT102SK..iiiiiiiiiiiiiiias 265
GT103/0K it 265
GT1035CMD ..viviiiiiiiiiniiiiiinans 265
GT103CMD ..iiiiiiiiiiiees 265
GT104/0K...coiiiiiiiiiiiiiiniieians 265
GT104K. i 265
GT105CMD ..iviiiiiiiiiiiieaas 265
GT106K...oiiiiiiiiiiiiia 265
GT12F1/0K . iiiiiiiiiiiiiiiniiieaans 265
GT12F2/0K .iiiiiiiiiniiiiieiieaas 265
GTI12F2K .o 265
GT12F2SK it 265
GT12F3/0K .iiiiiiiiiiiiiiiiniiiinans 265
GT12F4/0K .iiiiiiiiiniiiiieieeaas 265
GT12F4K .o 265
GT12FBK .o 265
GT341/0K. it 265
GT342/0K ..o, 265
GT3425CMK. i 265
GT342K. i 265
GT342SK..iiiiiiiiiiiiiie 265
GT343/0K ..o, 265
GT3435CMD ..viviviiiniiiiieinieaas 265
GT343CMD ..o 265
GT344/0K...coiiiiiiiiiiiinias 265
GT344K. i 265
GT345CMD ..iviiiiiiiiiiees 265
GT346K. it 265
GT581/0K...iiiiiiiiiiiiiiiiiias 265
GT582/0K..cucviiiiiiiiiiiiia, 265
GT5825CMK..cuiiiiiiiiiiiiiiies 265
GT582K. i 265
GT582SK..viiiiiiiiiiiie 265
GT583/0K i, 265
GT5835CMD ..viviiiiiiiiiieiiiiiaens 265
GT583CMD ..uiviiiiiiiiinia 265
GT584/0K....cciiiiiiiiiiiiiiniiinns 265
GT584K. it 265
GT585CMD ..uiviiiiiiiniiiniaas 265
GT586K. i 265
HAAICL/2 i 148
HAAJCS....ociiiiiiie 148
HB1/0B ..o 269
HBIMMC ..o 269
HB2/0B ..o 269
HB25CMB....cciviiiiiiiiiiiena 269
HB2B ..o 269
HB2SB ..o 269
HB3/0B ..o 269
HB35CMB.....cciviiiiiin 269
HB3CMB.....ovviviiiiiiiiens 269
HB4/0B ... 269

. __________________________________________________________________________________________________________________________________________________________________|
Harger Lightning & Grounding - ©2025 - www.harger.com *

800.842.7437



Part Number Index

HB4B ... i 269
HB5CMC....oiiiiiiii 269
HBBB ... 269
HB75CMC....cciviiiiiiiiiiiie 269
HCAICL/2. i 148
HCAJCSB...oiviiin 148
HD1/0B...iiiiiiiiiiiiiiceeeens 268
HD2/0B...ciiiiiiiiiiiiiiicieiiens 268
HD2A. . 268
HD2SA ..o 268
HD3/0B...cuiiiiiiiiiiiieceeeens 268
HD4/0B...cvviiiiiiiiiienens 268
HD4A ..o 268
HDBA. ..o 268
HHGRC12F2/01/0....ccvviiniiiininnnns 27
HHGRC12F24......ccovviiiiiin, 27
HHGRC12F4S6S ........ccciviviiinnn, 27
HHGRC12F4S6S-2 .....ccccvvvivivnnnnn, 27
HHGRC342/01/0 ...vviviininiiiiinnns 27
HHGRC3424 ......covviiiiiie, 27
HHGRC344S6S.........covvviiiiinnnn, 27
HHGRC582/01/0 ..cvvviviiininininnnnn, 27
HHGRC5822S-2.......cciviviiiinnn, 27
HHGRC5824 ......covvviiiiia, 27
HHGRC5824-2 ..o, 27
HHGRC584S6S.......ovvvvviiiiininan, 27
HHGRC584S6S-2......cccviviviiinnnnn, 27
HLG1118TWP...cooiiiiiiiiiiiins 217
HLG1333TWP...coiiiiiiiiiiins 217
HLG1340TWP....ovviiiiiiiiieens 217
HLG1447TWP..coviiiiiiiienaa 217
HLG1448TWP...coviviiiiiiiiens 217
HLG1449TWP..coovviiiiiiieiene 217
HLG220TWP...oiviiiiiiiiinns 217
HLGS576TWP....ivviiiiiiiieaa 217
HSC100 ..o 218
HSC100C......cciiiiiiiins 218
HSC100CR56 ......cvvviviiiiiiniinns 219
HSC100R56 ......cccvviviiiiiiiiiins 219
HSC150 .o 218
HSC150C.......coiiiiiiiiiin 218
HSC150CR56 ......cvvviviviiiiiniinns 219
HSC150R56 ......ccvviiiiiiiiiiins 219
HT1/0B oo 270
HT2/0B .o 270
HT2A 270
HT2SA .o 270
HT3/0B o 270
HT4/0B .o 270
HTAA o 270
HTOA . 270
HUL/0B .o 270
HU2/0B ..o 270
HU25CMB.....oviiiiin 270
HU3/0B .o 270
HU35CMB.....oviiiiiins 270
HU3CMB....ovviviiiiiiiiea 270
HU4/0B ..o 270
HUSCMC...oiiiin 270
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IBTD vt 75
IP0621520.5MOTO......0vvvvinininins 220
8 279
IXL1812C1/4 i 279
IXL1812C3/8 i 279
IXL1812D v 279
IXL1813/8 . 279
IXL3161 v 279
IXL31612D v 279
LAB12106XO ..vvvvviiiiiiiiininenanns 232
LABA42A2GKCGB .......ovvvvininnns 232
LABB42A2GKCGB ......ccvvvvninnnnne. 232
LABKT12UGBAS .....cooviviiiininns 215
LABKT18UGBAS ....c.covvviiiinnnn, 215
LBJ1/0181B ..civiviiiiiiniiinineenes 279
LBJ2/0181B...cviiiiiiniiininiinansn 279
LBJ2/03161B ...cuiviviiiiiiiiinnns 279
(I I 1 = 279
LBI2S181B .ceiiiiiiiiiiiiiiiiiniiinns 279
LBJ3/0181B...ciiiiiiiiiniiinann, 279
LBJ3/03161B ...cuivieiiiiiiiiinans 279
LBJ4/0181B...ciiiiiiiiniiinann, 279
LBJ4/03161B ...cvviviiiiiiiiinnns 279
LBJ4181B ...ciiiiiiiiiiiiiiinee 279
LBI6181IB ...cviiiviiiiiiiiiieies 279
LE1/0141B .cooiviiiiiiiiiiiiininenean 280
LE1/0181B ..iviviiiiiiiiiienineans 280
LEIMMI122C....ccciiiiiiiiinininiieen 280
LEIMM382C....c.civiiiiiiiininiinnnn, 280
LEIMM7162C....ccciviiiiiiininnnnn, 280
LE2/0141B ..cvvviiiiiiiiiieneieas 280
LE2/0181B ..civiviiiiininininean 280
[ 1 = T, 280
LE25CM141.25B....ccccvvvinininnnnnn, 280
LE25CM141.5B....cccciiiiiiinnnnn. 280
LE25CM141B ..ocvvviiiiiiininiieen 280
LE2S181B...ceiiiiiiiiiiiiiiiiiiniinns 280
LE3/0141B ..iiviiiiiiiniiinininean 280
LE3/03161B....ccoivieiiiiiiiininnans 280
LE4/0141.25B...ccciiiiiniinnnnn, 280
LE4/0141.5B....ccciiiiiiiiiieene 280
LE4/0141B ..civiiiiiiiininininenean 280
LE4/03161B....cccivieiiiiiiiiinnns 280
LE4181B ..viviiiiiiiiiiiiininnea 280
LESCM141.5B ...coviviiiiiiiniiinnnnn, 280
LESCM142B ....cccvviiiiiinininiinnnnn 280
LESCM381.5B ...ciiiiiiiiiinnnn, 280
LESCM381B ...cvvviiiiiniiininiiean 280
LESCM382B ....ccciviiiiiiiininiiennn, 280
I 1 = 280
LE75CM142B ....cocvvviiiiiiiiieiinnns 280
LE75CM381.5B....ccvnininininininnns, 280
LE75CM382B ....cocviiiiiiiiiiiennn, 280
[ 0 O 120, 235
LIR18 .o 88, 235
LIRIBKIT . uiviviniiiiiiniianannns 88, 235
LIR24 ..o 88, 235
LIR24KIT . uiuiiiiiiiininiianaans 88, 235
T 88
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LIR36KIT . tiiiiiiiiiiiiiiiinaeenaa
0

LRCSS3/16X12..ciiuiiiiiiiiiinnns
LRCSS3/16X8 ..iviiiiiiiiinnann,
LWAB-100 ..ccoviviiiniiiiiiiieneiiens
LW4S-100 ..eiiiiiiiiiiininininenean
LWSB-100 ..ceviiviiiiiiiiiiiieneiiens
LW5S-100 .viviviiiiiiiiiiininineneans
LW6B-100 ...coviviiniiiiiiiieneiinns
LW6ES-100 ..eiviviiiiiiiiinininineans

M1-100Z-G ..ccovviiiniiiiiiiineiiens
M1-100Z-L...coviviiiiiiiiininininnann,
M1-100Z-W...ciiiiiiiiiiiiiiniiinns
MCBRSHI ..o

MCSPD150/400.......ccccvvvnininnnnne.
MCSPD25/115. i,

MHL Lo

MLDSTBLZR......ovvvviiiiiiiiniiinnns
MOBGRDSTK582
MOBGRDSTK583
MS103S-100....c.civiiiiiniinnans,
MS106S-100.....ccccviiiiiniinnnnnn,
MS108S-100.....cccvviiinininnnnns,
MS412S-100.....ccciviiiiiiiiiinnnnn,
MS44S-100 ...cvviiiiiiiinininiieanns
MS46S-100 ....ovviiiiiiiiiiieiean,
MS48S-100 ...cvvviiiiiiiiniiieann

MSKITHSVS ...
N420B-100.....ccciviiiiiiinininnnnns,
N420S-100.....ciciviiuiiiniiinnininnns
N420SBON-10.....cccvinininininnnnns,
N518B-100.....cccviiiuiniiniiinnininnns
N518S-100....ccciiiiiiiiiiiiiniinnns,
N518SBON-10.....cccvviniinininnnnnn,
N616B-100.....ccciviiiiiininnnnn,
N616S-100.....ccciiiiiiiiiiiiniinnnns,
N616SBON-10....c.ccvinininininnnnns,
N813S-100.....cciiiiiiiiiiiiiiiiinnnns,
NOOXCLR ...viviviiiiiiiiiiniinenea
NOOXCLRTC ...oviiiiiiiiininiieans,
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NUWTUBE115 ..., 253
NUWTUBEL1S ... 253
NUWTUBE150 ....c.cccviiiiiiiniiennn, 253
NUWTUBE200 .....cccvvvininininnnanen 253
NUWTUBE25.......cccoiiiiiiiinnnn 253
NUWTUBE250 .....cccvviiininiinnnn, 253
NUWTUBE32 .....ccccvviiiiiininienn, 253
NUWTUBE45.......ccciiiiiies 253
NUWTUBEGS ..o, 253
NUWTUBEO9O .....cccvviiininineen 253
OXL141 .o 281
OXL141.5. i 281
OXL141.52B .coivviiniiiiiiiiiiiinns 281
OXL141.52C ..ciiiviiiiiiiiiiiinnns 281
OXL141.52D .coiviiiiiiiiiiiiiiinns 281
OXL1412B ..cciiiiiiiiiniiiiiiniaiiinnns 281
OXL1412C . it 281
OXL1412D ..cciiiiiininiiiiiininiiinnns 281
OXL1422B ..ciiiviiiiiiiiiiiiiniiaas 281
OXL1422C ...ciiiiiiiiiniiiiiiiiinnns 281
OXL1422D.ceiiiiiiiiiiiiiiiieninas 281
(0 ) 281
(O ) I B 2 281
OXL1812C ..iiiiiiiiiiniiiiiiiiaininnns 281
(O ) I B 7 L 281
OXL3161 .iviiiiiiiiiniiiiiieenans 281
OXL31612B ...iviiiiiiiiiiiiiininnns 281
OXL31612C .ciiiiiiiiiiiiiiiiiiiinans 281
OXL31612D .ccvviiiiiiiiiiiiiiiiiinnns 281
OXL381.5. it 281
OXL381.52B ..iiviiiiiiiiiiniiiiinnns 281
OXL381.52C ...iviviiiiiiiiiiiiiinnns 281
OXL381.52D civiviiiiiiiiiiiiiininnns 281
OXL382..iviiiiiiiiiiiiniiieinas 281
OXL3822B....ccciviiiiiiiiiiiiiiiiinnns 281
OXL3822C ...iiiiiiiiniiiiiiiiiinnns 281
OXL3822D...ciiiiiiiiiiiiiiiiiinnns 281
PBP7. i 30
PS2S2SM ..o 261
PS44M ..o 261
PS4S4ASM ...ociiiiiiiiii 261
PSBOL ...t 261
PS6SOSL ...civiiiiiiiiii 261
PS88L.cuiviiiiiiiiiiiii 261
PS8SH6SL ...civiiiiiiiiii 131
PS8S8SL .viviiiiiiiiiiiiiiians 131, 261
PSM4644C2/0...cciviiiiiiiiniiinn, 96
PSM4666C1/0S .....ccvvvviiininininnnn, 96
PSM61066C4/0S ......ccevvvvnininnnen, 96
PT1/01/0B..cciviiiiiiiiiiinininininnn, 255
PT1/02B..cvieiiiiiiiiiiiiiieineiea 255
PT1/02SB..cciiiiiiiiiiiiinininiiean 255
PT1/04B....ciiiiiiiiiiiiiiinineiea 255
PT1/06B....civiviiiiiiiiiinininiiea 255
PT1/06SB ..o 255
PT1/08B..ceiviviiiiiiiiiiiinininiiea 255
PT1/08SB ..o 255
PT2/01/0B..ccviviiiiiiiiiinininiiean 255
PT2/02/0B...cccviiiiiiiiieniniieen 255
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PT2/02B..cciiiiiiiiiiiceeens 255
PT2/02SB...cciiiiiiiiiiiiiiiiiiins 255
PT2/04B.....ccvviiiiiiiiiiiens 255
PT2/06B...cccvviiiiiiiiiiiiiiins 255
PT2/06SB......coviviiiiiiiiiien 255
PT2/08B...cccviiiiiiiiiiiiiiiiins 255
PT2/08SB.....cciviiiiiiiiieien 255
PT22B .t 255
PT22SB .. 255
PT24B..iiiiiiiiiiiiiins 255
o 7] = 2 255
PT26SB ... 255
PT28B..iiviiiiiiiiiiiie 255
PT28SB .. 255
PT2S2SB ..o 255
PT3/01/0B...civiviiiiiiiiiiiiiiiins 255
PT3/02/0B...ciiiiiiiiiiiiiiiiens 255
PT3/02B .. 255
PT3/02SB....cciiiiiiiiiiiieien 255
PT-3/03/0B...cciviiiiiiiiiiiiiiiins 255
PT3/04B...ccccviiiiiiiiiiiiiiieens 255
PT3/06B...cciiiiiiiiiiiiiiiiiiins 255
PT3/06SB......covviiiiiiiieen 255
PT3/08B..cciiiiiiiiiiiiiiiiiiinns 255
PT3/08SB....ccciviiiiiiiiiiiicien 255
PT4/01/0B...ccccvviiiiiiiiiiiiiiins 255
PT4/02/0B....cciviiiiiiiiiiiiiiinens 255
PT4/02B..ccvviiiiiiiiiiiiiiiiiinns 255
PT4/02SB ... 255
PT4/03/0B....cciviiiiiiiiiiiiiiiinns 255
PT4/04/0B......ccvvvviiiiiiiiiiens 255
PT4/04B.....ccovviiiiiiiiiiiiiins 255
PT4/06B.....ccvviviiiiiiiicieens 255
PT4/06SB .....ccvvviiviiiiiiiiiiins 255
PT4/08B....cvviiviiiiiiiceeens 255
PT4/08SB.....ccvvviiiiiiiiiiiiiins 255
PT44B....oiiiiiiiiiiiie 255
PT46B ... 255
PT46SB....iiiiiiiiiiiiiiiicea 255
PT48B...iiiiiiiiiiiiiiiins 255
PT48SB...ciiiiiiiiiiiiiiiiiie e 255
PTE6B ... 255
PT8S8SB ....ccivviiiiiiiiiins 131
RA150A4 ...ccciviiiiiiiii e, 72
R4150S3....ciiiiiiiiii, 72
R4200S5....ccciiiiiiiiiii, 72
RBI2A .o 126, 131
RB12B ..o 126, 131
RB31/0B .ovvviiiiiiiiiiiiicieiens 284
RB32/0B ..o 284
RB32B ..iiviiiiiiiiiiiiea 284
RB32SB ..iiviiiiiiiiiiiieins 284
RB33/0B ...oviiiiiiiiiiiieeea 284
RB34/0B ... 284
RB34B ...oviiiiiiiiiiiiiinea 284
RB36B ..oiiiiiiiiiiiiiiin 284
RB3GA8SX5.....ciiviiiiiinnnn 132, 299
RB41/0B ..cviiiiiiiiiiiiiiiiiins 284
RB42/0B ..o 284

Part Number P No.

RB42B ...oviiiiiiiiiiiiie 284
RB42SB ... 284
RB43/0B ...cvviiiiiiiiiiicieens 284
RB44/0B ....ccovvviiiiiiiiiiiiiins 284
RB44B ...coiviviiiiiiiiie 284
RB46B ... 284
RB4GA32X5....iiiiiiiiiiiiiins 299
RB51/0B ..uvviiiiiiiiiiiiiiiiiens 284
RB52/0B ... 284
RB52B ..o 284
RB52SB ...iiiiiiiiiiiiine 284
RB53/0B ..uvviiiiiiiiiiiiiiiieiiens 284
RB54/0B ... 284
RB54B ... 284
RB56B ...oviviiiiiiiiiiie 284
RB5GA28X10 ..vvviviniiiiiiiiiinns 299
RB5GA2TXS5 ..o 299
RBE1/0B ...ovviiiiiiiiiiiiiiiiins 284
RB62/0B ...cvviiiiiiiiiiiiiiieens 284
RBE2B ..o 284
RB62SB ...cvviiiiiiiiiiinenia 284
RBE3/0B ...ovviiiiiiiiiiiiiiiinns 284
RB64/0B ... 284
RBE4B ... 284
RB66B ....ccvvviiiiiiiiiiiienaa 284
RB6GA4/0X15..civiiiiiiiiiiinns 299
RE31/0B..ciiiiiiiiiiiiiiiiiiiens 285
RE32/0B...cciiiiiiiiiiiiiiiiiiins 285
RE32B....ciiiiiiiiiiiiiiiiicena 285
RE32SB....civiiiiiiiiiiin 285
RE33/0B....cciiiiiiiiiiiiiiieien 285
RE34/0B....ccviiiiiiiiiiiiiiiins 285
RE34B.....cccoviiiiiiiiiiea 285
RE36B....ciiiiiiiiiiiiiiiiiiiins 285
RE41/0B...ciiiiiiiiiiiiiiiiiiens 285
RE42/0B...ccccviiiiiiiiiiiiiiiiins 285
RE42B.....ociviiiiiiiiiiineena 285
RE42SB....ccoviiiiiiiiin 285
RE43/0B....ccoiiiiiiiiiiiiiiiiiens 285
RE44/0B.....ccviiiiiiiiiiiiiiiiins 285
RE44B......ccoviiiiiiiiiiiiea 285
RE46B.....cocvviiiiiiiiiiiins 285
RES51/0B..c.ciiiiiiiiiiiiiiciieens 285
RE52/0B...ciiiiiiiiiiiiiiiiiiins 285
RES52B....oviiiiiiiiiiiiiiiicea 285
RES52SB....ccviiiiiiiin 285
RES53/0B....cciiiiiiiiiiiiiinieien 285
RE54/0B....cccvviiiiiiiiiiiiiiiins 285
RES54B.....cccoviiiiiiiiiie 285
RES6B....ccviiiiiiiiiins 285
REB1/0B....ciiiiiiiiiiiiiiiiiciiens 285
RE62/0B....cccviiiiiiiiiiiiiiiiiins 285
REG2B......icvviiiiiiiiiiiiinenna 285
REG2SB....ccovviiiiiiiiiiiiiins 285
REG3/0B....ccoiiiiiiiiiiiiiiieiens 285
RE64/0B.....ccvvviiiiiiiiiiiiiiiiins 285
REGAB.....cccvvviiiiiiiiie 285
REBG6B.....ccvviiiiiiiiiiiiiiiins 285
RE7L1/0K e 285
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RE7L2/0K .. 285
RE7L2K i 285
RE7L2SK i 285
RE7L3/0K i 285
RE7L4/0K ..o 285
RE7LAK .o 285
RE7LOK ..viiiiiiiiiiiiiceaa 285
RGBH141.519.25A.......ccccivivinnnnn, 68
RGBH141.523.25A........ccciivininnn, 68
RGBH14119.25 ........cvvvvenn 68, 236
RGBH14123.25 ........ccivvi 68, 236
RGBH14135.25 .....ccivvvivinininnn, 236
RGBHKIT141.251925FAA.............. 66
RGBHKIT14119.25.............0. 69, 236
RGBHKIT14123.25............00. 69, 236
RGBHKIT14135.25......ccvvvvnnnnn, 236
RGBV145836A .......ccvvivnnnnn 70, 236
RGBV145872A .....coovvivininnnnn 70, 236
RGBVKIT141.2548FAA................. 66
RGBVKIT145836A................ 70, 236
RGBVKIT145872A..............0. 70, 236
RGBVKIT1471.2536FAA............... 66
RGI67G1082AKIT ....vvvvivinininnnnn, 237
RHBOB45S-10.....ccvvvvivininininnnnn, 142
RHBOB64S-10.......ccvvivivininnnnnn, 142
RHBOB65S-10.....ccvviviiiniiininnann, 142
RHBOB68S-10.......ccvvvviiininnnnnn, 142
RMVH1/0WEBK ......covvviviiininnnn, 290
RMVH2/0WEBK ......ccvviviiininnn, 290
RMVH2WEBK .....ccvvviiiiiiinnae, 290
RMVH3/0WEBK ......covvviviiininne, 290
RMVH4/0WEBK ......c.covvvivininnnnn, 290
RMVHAWEBK ......ccocviiiiiiiiinnnen 290
RMVL1/OWEBK ......ocvviviniiininnnnn, 291
RMVL2/0WEBK ......ccvviviviiininne, 291
RMVL2WEBK......oiiiiiiiiiins 291
RMVL3/0WEBK ......ccvviviviiininne, 291
RMVL4/0WEBK .......covvvivinininnnnn, 291
RMVLAWEBK......coovviiiiiiiiinnn 291
RMVR1/OWEBK.......covvivinininnnnn, 291
RMVR2/0WEBK.......covviviiininnnn, 291
RMVR2WEBK......covviiiiiiiiins 291
RMVR3/0WEBK.......covviviiininnnn, 291
RMVR4/0WEBK.......cocvvvvinininnnnn, 291
RMVRAWEBK......cocvviiiiiiiiiiianen 291
RO31/0Q..ciiiiiiiiiiiiiiiiiiiiiiens 286
RO32/0Q...cciiiiiiiiiiiiiiiiiiiiens 286
RO32B ..o 286
RO32SB ...cciiiiiiiiiiiiiiins 286
RO33/0Q..ciiiiiiiiiiiiiiiiiiiiiinns 286
RO34/0Q.....cccviiiiiiiiiiniiiiens 286
RO34B ... 286
RO36B ...viiiiiiiiiiiiiie 286
RO38SB ...cvviiiiiiiiiiieeiins 131
RO41/0Q...ciiiiiiiiiiiiiiiiiiiiiens 286
RO42/0Q..cccviiiiiiiiiiiiiiiiiiinns 286
RO42B ...cviiiiiiiiiiiiiiie 286
RO42SB ... 286
RO43/0Q....ciiiiiiiiiiiiiiiiieiiens 286
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RO44/0Q...cciiiiiiiiiiiniininiiaa 286
RO44B ....cvviiiiiiiiiiininiineea 286
RO46B .....cciviiiiiiiiiiiinen 286
RO48SB ....cviviiiiiiininineneea 131
ROS51/0Q..ciiiiiiiiiiiiiiiiiiias 286
RO52/0Q...ciiiiiiiiiiiniiiiiniiaan, 286
ROS2B ..cviiiiiiiiiiiiic e 286
ROS52SB ..cviviiiiiiiiininiinenieea 286
RO53/0Q. it 286
RO54/0Q...cciiiiiiiiiiiniiininiiaa, 286
ROS54B ..o 286
ROS56B ...t 286
RO58SB ....ciiiiiiiiiiiiinia, 131
RO6L1/0B....cviviiiiiniiinininaa 286
RO6L2/0B......coeiiiiiiiiiiiiiianns 286
ROB6L2B......vvviiiiiiiiiiininea 286
ROBL2SB......ccviiiiiiiiiiiiiiian, 286
ROG6L3/0B....cciviiiiniiiiiininieaan 286
RO6L4A/0B.......oeviiiiiiiiiiiiiinnns 286
ROG6LAB......cccvvviiiiiiiina 286
ROBLEB......cccviiiiiiiii, 286
RP31/0B...civiiiiiiiiiininininieea 287
RP32/0B....ceiiiiiiiiiiiiniiieneeaas 287
RP32B...iiiviiiiiiiiiiiinea 287
RP32SB...iiiiiiiiiiiiiiiinn 287
RP33/0B...civiiiiiiiiiiinininiiaa 287
RP34/0B......cciiiiiiiiiniiiiieiaa 287
RP34B....ccoiviiiiiiiiiinna 287
RP36B....iiiiiiiiiiiiiiiiineen 287
RP38SB....iiiiiiiiiiiniinnincea 131
RP41/0B....cciiiiiiiiiiiiniiieneeaas 287
RP42/0B......ciiiiiiiininiiininiien 287
RP43/0B......ciiiiiiiiiniiiiieiaa 287
RP44/0B......c.cooviiiiininiiininiian, 287
RPAL2A ..o 287
RPAL2SA .o 287
RPALAA ... 287
RPALOGA ...t 287
RPALBSA .. 131
RP51/0B...civiiiiiiiiiiiiniininiiea 287
RP52/0B....ceiiiiiiiiiiiniiiineeaas 287
RP53/0B...civiiiiiiiiiiniiiiinieaa 287
RP54/0B......civiiiiininiiiiineiaa 287
RPELL/OB ..cviviiiiiiiiiniiiiiniiaa 287
RPEL2/0B ... 287
RPEL3/0B ...viviviiiiiiniiininiiaa 287
RPELA/OB ....vvviiiiiiiiiiieieeaas 287
RPLFLT coiii 304
RS31/0P..iiiiiiiiiiiiiiieias 288
RS32/0P..cciiiiiiiiiiiiiiiiinea 288
RS32P...iiiiiiiiiiiiii 288
RS32SP..iiiiiiiiiiiiiia 288
RS33/0P . 288
RS34/0P....cciiiiiiiiiiiiiniia 288
RS34P...cciiiiiiiiiiiii 288
RS36P....iiiiiiiiiiiiia 288
RS41/0P..cciiiiiiiiiiiiiieeea 288
RS42/0P...ciiiiiiiiiiiiiniieia 288
RS42P....ciiiiiiiiiiiiiii 288
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RS42SP...icviiiiiiiiiiiiin 288
RS43/0P...ciiiiiiiiiiiiiiinina 288
RS44/0P....ciiiiiiiiiiiiiiia 288
RS44P....civiiiiii 288
RS46P....cciiiiiiiiiii 288
RS51/0P..cciiiiiiiiiiiiinninn 288
RS52/0P . 288
RS52P...iiiiiiiiiiiiiiinna 288
RS52SP.. i 288
RS53/0P..cciiiiiiiiiiiiinnn 288
RS54/0P....cciiiiiiiiiniiiii 288
RS54P...ciiiiiii 288
RS56P....ccciviiiiiiiiiii 288
RS61/0P...ciiiiiiiiiiiiiiininien 288
RS62/0P....civiiiiiiiiiiiiiiiians 288
RSB2P....iviiiiiiiiiiiiiinna 288
RS62SP...civiiiiiiiiiiii, 288
RS63/0P...civiiiiiiiiiiiiiina 288
RS64/0P....cciiiiiiiiiiiiiiians 288
RS64P.....cviiiiiiiiiina 288
RS66P......cccviiiiiiiii 288
RS7L1/0B .. 288
RS7L2/0B ... 288
RS7L2B ..o 288
RS7L2SB.iiiiiiiiiiiiiiiiiceiies 288
RS7L3/0B..ceiviviiiiiiiiiiininininia 288
RS7LA/0B ... 288
RS7LAB...ivviiiiiiiiiii 288
RS7LEB...icviviiiiiiiiiiiinn 288
RT1/01/0B..cciiiiiiiiininininiiaann, 256
RT1/02B..eieiiiiiiiiiiiiieieeeas 256
RT1/02SB...ciiiiiiiiiiiiinininiiea 256
RT1/04B. .. 256
RT1/06B...civiiiiiiiiiiiiiiininiea 256
RTIMM1/0L..ciiiiiiiiiiiineieen 257
RTIMMIMMI ... 257
RTIMM2/0L....ciiiiiiienineieans 257
RTIMM25CMI....cociviiiiiniiinnnnnn, 257
RTIMM3/0L...iviiiiiiniiinineieans 257
RTIMM35CMI....ccciviiiiiiiinann, 257
RTIMM3CMI ....oiiiiiiiiieis 257
RTIMM4/0I...ccciiiiiiiiiinininineann, 257
RTIMMSCMI ..o 257
RTIMM75CMI....cccoviiiiiiiiiins 257
RT2/01/0B...cciviiiiiiniiiiiiiean 256
RT2/02/0B.....cvviiiiinininininnnnn, 256
RT2/02B..cieiiiiiiiiiiiiieiene e 256
RT2/02SB....ciiiiiiiiiiiinininiiea 256
RT2/04B....cciiiiiiiiiiiiiiiine e 256
RT2/06B....ccciiiiiiiiiiiinininiea 256
RT22B...iiiiiiiiiiiiii e 256
RT22SB...iviiiiiiiiiiiiiininia 256
RT24B...ciiiiiiiiiiiieee 256
RT25CM1/0I .covviiiiiiiininininee 257
RT25CM2/0I .evvviiiiiiiiiiiiiniiaans 257
RT25CM25CMI ...ovviiiiiiiniiiean 257
RT25CM2I .. 257
RT25CM3/0I ..ovvviiiiiiiinininiiee 257
RT25CM4/0I ...vviiiiiiiiiiiniinans 257
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RT26B....iiiiiiiiiiiiiiiieas 256
RT2S2SB...iiiiiiiiiiiiiiininea 256
RT3/01/0B...cciviiiiiiiiiiiiiniiaans 256
RT3/02/0B.....cvviiiiiiiinininiinann, 256
RT3/02B..ccieiiiiiiiiiiiiieine e 256
RT3/02SB....ciiiiiiiiiiiininininea 256
RT3/03/0B....ceiniiiiiiiiiiiiniianns 256
RT3/04B....ccoiiiiiiiiiiiiininia 256
RT3/06B....cciviiiiiiiiiiiienineiee 256
RT35CM1/0I .coiviiiiiiiiiininiiean 257
RT35CM2/0I ..vvvviiiiiiiiiiiiiniiaens 257
RT35CM25CMI ...ivvviiiiiinieen 257
RT35CM2I . 257
RT35CM3/0I ..oviviiiiiiiinininineae 257
RT35CM35CMI ...oiiiiiiiiiieienn, 257
RT35CM3CMI..civiiiiiiiiiniieee 257
RT35CM4/0I ..ovviviiiiiiiiiiiiinens 257
RT3CM1/0I..civiiiiiiiiiinininiiean 257
RT3CM2/0I ..viviiiiiiiiiiieneneieas 257
RT3CM25CMI..uiviiiiiiiiniinineen 257
RT3CM2I . 257
RT3CM3/0I ..cviviiiiiiiiiinininenean 257
RT3CM3CMI....coviiiiiiiiiiiiiinnn 257
RT3CM4/0I ....cviiiiiiiiiinininiiean 257
RT4/01/0B.....cviiiiiiiinineieans 256
RT4/01/0T oviviviiiiiiiiniiininenee 257
RT4/02/0B.....ccoiiiiiiiiiinnann 256
RT4/02/0T ..viviviiiiiiiiiininininea 257
RT4/02B...ccviiiiiiiiiiiiiieeneea 256
RT4/021 .o 257
RT4/02SB....ciiiiiiiiiiiiininenea 256
RT4/02ST .oiviiiiiiiiiiiiinninea 257
RT4/03/0B....cciviiiiiiiiiiiniinnns 256
RT4/03/0T .o 257
RT4/04/0B.....c.cccviiiiiiiiiniinann 256
RT4/04/0T ..oviiiiiiiiiiininininee 257
RT4/04B.....ciiiiiiiiiiiiinineiee 256
RT4/041 .o 257
RT4/06B......cciviiiiiiiininineiean 256
RT4/06I ..oviviiiiiiiiiiiieee 257
RT44B....civiiiiiiiiiicas 256
RTS5CM1/0T..cviviiiiiiiiiiinininiiean 257
RTS5CM2/0T .. 257
RT5CM25CMI ..uiviiiiiiiniiniieen 257
RTS5CM2I . 257
RT5CM3/0I ..cviviiiiiiiiiinininenean 257
RTS5CM35CMI..iiiiiiiiiiiiieienn, 257
RTS5CM3CMI....iiiiiiiiiinininiiean 257
RTS5CM4/0I ..o 257
RTS5CM5CMI ..o 257
RTE6B.....ivvieiiiiiiiiiii s 256
RT75CM1/0I .oovviiiiiiiiiiinininean 257
RT75CM2/0I ..cvvviiiiiiiiiiieiean 257
RT75CM25CMI ...oviiiiiiiiieen 257
RT75CM3/0I .vviiiiiiiiiiiiniiiens 257
RT75CM35CMI ...ovviiiiiiiiiieen 257
RT75CM3CMI..iiiiiiiiiiiiiienn 257
RT75CM4/0I ...vviiiiiiiiiiininiiean 257
RT75CM5CMI i 257

332

PRAEGER

Part Number Index

Part Number P No.

RT75CM75CM] i, 257
S110 i 23
SI5C i 23
S3410. it 23
S3410SS3 ..ot 23
S345C it 23
S348 i 23
S5810. it 23
S5810SS3 ..t 23
S582 i 23
S582C i, 23
S583 i 23
S583C i, 23
S585 i 23
S585C i, 23
S585SS3 .. 23
S588 i, 23
S588SS3 .. 23
SAFHB150300......ccciiviiiinininns 301
SAFHB25115.. ..o 301
SAFHC400 .......coiiiiiiiiiiiiens 301
SCBC158....iiiiiiiiiiiiiiiiiiens 125
SCGC..iiiiiiiiii 199
SEGRIOWG2/0..ccvviviiiiininiiniinns 35
SEGRIOWG2T ...iviviiiiiiiiiiiiians 35
SEGRIOWG4/0...cvviviniiiniiiiiinns 35
SEGR20WG2/0.....cvvvviiiininiiinnnes 35
SEGR20WG2T ...viviiiiiiiiiiiiiiens 35
SEGR20WG4/0......vvvviiiininiiiinanns 35
SEGR30WG2/0....vvviviviniiiiniinns 35
SEGR30WG2T ...iviviiiiiiiiiiiiiiins 35
SEGR30WG4/0....cvvviviiiniiiiiinns 35
SEGR40WG2/0.....cevvviiiininiiinnnns 35
SEGRA0OWG2T ...viviiiiiiiiiiiiiens 35
SEGR40WG4/0......cvvviiiininiiinnnns 35
SFBC3KIT. e 92
SGRI00 .ovvviiiiiiii s 82
SGR20 ..iviiiiiiiiiiiii 82
SGR50 ... 82
SGR75 . 82
SGRX i 28, 298
SMGRDS58U.....cvvvviiiiiiiiiins 25
SMGRD58USHGR........coviiiiinns 25
SMS0126SHWZ-50 .............. 71, 146
SRG105024 .......ccviviviniininnn 87, 235
SRG125024 .....ccvvvvininiinnnn 87, 235
SRG2016K.....covviiiiiiiinnnn 88, 235
SSAA 74, 225
SSAAKIT v 74, 225
SSATMFSC2 i 168
SSATMSC2....ciiiiiiiiiiiiiis 168
SSC25/875 . i 225
SSCB1 i 208
SSCB1.25. it 208
SSDCAA ... 229
SSDCSO..cviiiiiiiiiiiiiiiens 228
SSGC.75/1-0OD...ccvviiiniiiiininnnne, 225
SSGC1.00/1.625-0OD......cvvvninen 225
SSGC1.625/2.375-0OD ....cuvvvnene 225
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SSGC2.375/3.5-0D ...cvvvvinnnennn 225
SSS6 i 309
SSSC.iiiiiii 157
SSSC1 i 157
SSSC2 i 157
SSTRACBM15812 ...covvvviiiiinnnnns 190
SSTRACBM15824 .......ccceevvivnnnns 190
SSTRACBMBI1BC12 ....ccevvviinnns 190
SSTRACBMB1BC24 ..........covvvveis 190
SSTRACBMCUBU12.......cccvvviinns 190
SSTRACBMCUBU24 .........c.covvvves 190
SSTRCC15812...cciiiiiiiiiniininnnns 190
SSTRCC15824.....cccciviiiiiiiininnnns 190
SSTRCCB1BC12 ...covvviiiiiininnnns 190
SSTRCCB1BC24 .....ccovviiiiiinnnnns 190
SSTRCCCUBU12 .....covvviiiiinnnnns 190
SSTRCCCUBU24 .......ccvvviiiiiinnnns 190
SWA4S-100.....ciiiiiiiniiiiiniiiaans 143
SW5S-100...ccciiiiiiiiiiiiiins 143
SWES-100....ccciiiiiiiniiininiiiiiinnns 143
SW8S-100....cciiiiiiiiiiiiiiiiinnns 143
SXL141 i 281
SXL141.5 i 281
SXL141.52B..cciiiiiiiiiiiiiniiiiiinnns 281
SXL141.52C. i 281
SXL141.52D iviviiiiiiiiiiiiies 281
SXL1412B .iviiiiiiiiiiiiiiieniiaas 281
SXL1412C .oiiiiiiiiiiiiiiiieiineaas 281
SXL1412D civiiiiiiiiiiiiiienaas 281
SXL1422B ..iiiiiiiiiniiiiiniiiiaans 281
SXL1422C i 281
SXL1422D .iiiiiiiiiniiiiiniiieaans 281
1 281
S 7 281
SXL1I8B12C .iviiiiiiiiiiiiiiieiiiaas 281
S < 1 281
SXL3161 i 281
SXL31612B...ciiiiiiiiiiiiniiiiiinnns 281
SXL31612C....ciiiiiiiiiiiiiiiiinans 281
SXL31612D .iviiiiiiiiiiniiiiiaans 281
SXL381.5 it 281
SXL381.52B..cciviiiiiiiiiiiiiiinns 281
SXL381.52C....ccciiiiiiiiiiiiiiiinns 281
SXL381.52D .iiiiiiiiiiiiiiiie 281
SXL382 i 281
SXL3822B ..cviviiiiiiiiiiieas 281
SXL3822C ..iiiiiiiiiiii 281
SXL3822D ..iviviiiiiiniiiinaa 281
TBIBC .t 122, 197
TBCTC i 125
TBGCASCS ... 126, 220
TBGC4SCSSS....vvviiivinenn 126, 220
TCFBP .ot 207
TCFBPTP e 207
TCLI414DB.....vvvvveeiiienen 120, 131
TCUBS12. it 177
TCUBS38...civiiiiiiiiiiiiin 177
TCUBSS8...cviiiiiiiiiiiiiiia 177
TCUBUIL2I ..o 176
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TCUBU38I ...t 176
TCUBUSS8I ..ot 176
TDGRDM ..viiiiiiiiiine e 21
TDWAF-19 ..t 16
TDWS8F-7 i 16
TGPIMCI ..o 92
TOOLBOX ..oviviiiiiiiiiiiininee 309
TOOLKIT 1viiiiiiiiiiinieie e 308
TPOPRIMERLVOC........ccevvivinnen 159
TRCHD ..o 304
TRGBH141.519.25A......cccivivinnnnn, 68
TRGBH141.523.25A....ccccivivinnnnn, 68
TRGBH14119.25.....cciviiiiiiiininnn, 68
TRGBH14123.25....cciviiiiiiiiiiinnnn, 68
TRGBHKIT14119.25.....cccvvvinnnn, 69
TRGBHKIT14123.25....ccccvivivnnnnn, 69
TRGBV145836A.....c.ccciviviiiiiiinnnnn, 70
TRGBV145872A.....ccciviviiiiiiiinnnn, 70
TRGBVKIT145836A......cccccvvvinnnnn. 70
TRGBVKIT145872A....cccvvvivininnnnn. 70
TSO i 226
TSOC.75/1.75 i, 226
TSOC2/2.75. i 226
TSOC3/3.75. i 226
TSOC4/4.75.c.cciiiiiiiiiiiiiiens 226
TSOCS5/5.75. i 226
TSOCH/6.75.civiiiiiiiiiiiiens 226
TSOCINS.75/1.75.cciiiiiiiiiinnnn, 227
TSOCINS2/2.75. ccciiiiiiiiiiiinnns 227
TSOCINS3/3.75. i, 227
TSOCINS4/4.75...ccciiiiiiiiiiinnns 227
TSOCINS5/5.75. i, 227
TSOCINS6/6.75...cuiviiiiiiiinnns 227
TSOINS..oiii 227
TSOM i 226
TSOMINS ..o 227
TSOSI. i 228
U219ATR-12 .o 188
U219ATR-6 .ovvviiiiiiiiiiiiins 188
U219BMTR-12...ciiiiiiiiiiiins 188
U219BMTR-6....ccevviiiiiiiiiiinns 188
U219TR-12 i 188
U219TR-6.evviniiiiiiiiiiee e 188
UBC61411/410KITS...ccvvvvininnnnn. 237
UBC61411/4KITS ..cvviviinininiinnns 237
UBC61811/410KITS...ccvvivivnnnnnn. 237
UBC61811/4KITS5 ..oviviinininiinnnns 237
UBC63211/410KITS...cvvvivivnnnnnn. 237
UBC63211/4KITS ..oviiiininiiinnns 237
UBC63811/410KITS...ccvvvivnnnnnn. 237
ULTRAFILL .ot 32
ULTRAFILL2S5 ..o, 32
ULTRAFILLBK ..o 32
ULTRAMHIKIT ... 302
ULTRAMHZ2KIT ..oviviiiiiiieiiienaa 302
ULTRAWRAP......ceviiiiiiii 307
UMHDKIT . 304
UMMHDA ... 304
UPC.75/1.25 ... 128, 136
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UPCL.5/2 cooeeeeeereeeeeeeen 128, 136
UPCL0C. . eeeeeee e 128
UPCL2C e eeeeeeeeeeee e, 128
UPC2.5/3 coeeeeeeeeeeeeeen 128, 136
UPC3.5/4 wooeeeeeeeeeeeeenn 128, 136
UPC5/6 wvveeeeeeeeeseeeeenn 128, 136
UPCBC oot 128
USLL5 oo 252
USL50 eereeeeeeeee e eeee e, 252
US200 .., 252
US25 et 252
US250 .o ee e 252
US300 evieeeeeeeeeeeee e e, 252
US32 e 252
US400 v, 252
USA5 ., 252
USB00 vt eeeeeeeee e e e 252
USB00 ..veeeeeeee e 252
USB5 e, 252
US750 e 252
US90 .o, 252
USBOX vt eeeeeeee e ee e 252
USBOXKIT .vveeeeeeeeeeeeeeeeeeeeens 252
USSBT25/65 ...vvveeeeeeeeneenenns 252
USSBT250/300.......ueeeieeeeennenn. 252
USSBT400/500........ccccourerennnnn. 252
USSBT90/200 «..veeeeeveeeeeeennennn, 252
USSKITL oo 301
USSKIT2 e, 301
USSKIT3 oo 301
USSXADPTR ...cvveeereeeneeeeeen, 301
USSXFLRL.8 w..evvveveeeeeeeeenennn, 301
USSXFLR2 ., 301
USSXFLR3 ..o, 301
USTOOLKIT e, 308
UWMOLDBOX....veeeeveeeeeeeeeenennn. 308
VAL/OB c.ovveeeeeeeeereeeeeens 271, 272
VAL/OVI2X30B ..ovveveeeeieeeennn. 272
VAL/OV2XAB ...oeveeeeeeeeeeesnnn, 272
VAL/OVAX6B .....evveeeeseeeenn. 272
VAL/OVEX10B ..vvveeeeeeseeeeennn 272
VALIMMC...ooiieeeee e 271
VA2/0B .o 271, 272
VA2/0VI2X30B ..ooeevereeiieeiennn. 272
VA2/OV2XAB ...oeveeeeeeeeeeaenn, 272
VA2/OVAX6B ......ovveeeeeeeeeenn 272
VA2/OVEX10B ..eveeeeeeeeeeeennnn 272
VA25CMB ... 271
VA2B .oeeeieeeeeeeeeeen, 89, 271, 272
VA2SB ..o 271, 272
VA2SVI.5X4B ..cvvveeeeeeeeeinn 272
VA2SVI2X30B.....ooceoueeeieeeieennn. 272
VA2SVAXEB ....oeeveeeeeeeeeeeiinn, 272
VA2SVEX10B ...vveeeeeeeeeeeann 272
VA2VL.5XAB .ooeiieeeeeeeeeeeeen, 272
VA2VI2X30B ..ocvveeeieeeeieeenn. 272
VA2VAXEB ....veeeeeeeeeeeeeesenen 272
VA2VEX10B ...eeeveeeeeseeeeenn 272
VA3/0B c.ovveeeeeeeeereeeeeen 271, 272
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VA3/0V12X30B ....cevviiiiiininnns
VA3/0V2XA4AB ...cvviiiiiiiiiiininian
VA3/OVAX6B .....vvvviiiiiiiinia
VA3/0VEX10B ...
VA35CMB ...

VA4/0B ..., 271,
VA4/0V12X30B ..ooviviiiiiniinnnn,
VA4/OV2XAB ...oviiiiiiiiiiieen
VA4/0VAX6B .....ovvviiiiiiiinian
VA4/0VEX10B ...
VA4B ..o 89, 271,
VA4V1.5X4B ..o
VA4V12X30B ..ooviviiiiiiinininiann
VA4VAX6B ..o
VA4VEX10B ...oviviviiiiiiiininian
VASCMB ..
VAGB ..o 89, 235, 271,
VABV1.25X4B ..ovvvviiiiiiiiiiniiinnns
VABV12X30B ...ovvviiiiiiiiiieann,
VABVAX6B ...
VABVEX10B ...cvvviviiiiiiiiineanns
VA75CMC ..o
VD1/0B...iviiiiiiiiiiiiinae, 271,
VD1/0V1.25X4B ...ccoiiiiiinnnn,
VD1/0V12X30B ...oiviiinininnnans,
VD1/0VAX12B...viiiiiiiiineene
VD2/0B ..., 271,
VD2/0V1.25X4B ...ccoiiiiiiiinnnn,
VD2/0V12X30B ....cvvvinininininnnnns,
VD2/0VAX12B ...oeiiiiiiiiinean
VD25CMB ...

VD2SV1.25X4B ..ccevviiiiiiiininnns
VD2SV12X30B ..viviviiiiiinininnans,
VD2SVAX12B ..oiviiiiiiiiiiiiiniiiens
VD2V1.25X4B ...viviiiiiiiininiann
VD2V12X30B ...oviviiiiiiiiiininnns
VD2VAX12B..ooiiiiiiiiiniininean
VD3/0B...iviiiiiiiiiiiiiie, 271,
VD3/0V1.25X4B ...c.cooviiiiiiinnnn,
VD3/0V12X30B ...oeviiiiiiinininans
VD3/0VAX12B...oiiiiiiiiiiann
VD35CMB....civiiiiiiiiiien
VD3CMB....oviiiiiiiiina
VD4/0B....ovvieiiiiiiiiiiee, 271,
VD4/0V1.25X4B ....coovviiiiiiinnnn,
VD4/0V12X30B ....cvvviiiininiinanen
VD4/0VAX12B ...oiiiiiiiinean
VDAB ..o iviiiiiiiiiiineneens 271,
VD4V1.25X4B ..oviviiiiiiiininiann
VD4V12X30B ...oviiiiiiiiiiniininnns
VDAVAX12B..oiiiiiiiiiiinininean

VD6V1.25X4B ....vcviviiiiiiiiininnns
VD6EV12X30B ...cvvviiiiiiiiiinian,
VDOVAX12B...covvviiiiiiiiiiniins

272
271
272
272
272
272
272
271
273
273
273
273
273
273
273
273
271
273
273
273
273
273
273
273
273
273
273
273
273
271
271
273
273
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VDRFPL/0B....veveeeeeeeiseeneenenns 137
VDRFPL/0B...veeveeeeeeeessereeeneens 300
VDRFP2/0B.....eveeeeeeeeseeneeenenns 137
VDRFP2/0B.....eveeeeeeeeseereienenns 300
VDRFP2B...oooveeeeeeeeenenn, 137, 300
VDRFP2SB ....vveveereeerenen, 137, 300
VDRFP4/0B......covveveeereennn. 137, 300
VG0 vteeeeeee oo oo een 309
VHL/O0B oo 276
VH2/0B oo 276
VH25CMB ..o 276
VH2B oot 276
VH2SB .o 276
VH3/0B oot 276
VHA/OB oo 276
VHAB oot 276
VHBB .o 276
VHOA1SQB ..vveeeeeeeeeeeeeeeeenenn, 89
VHOBLSQB ...vveeveeeeeeeeeeeernann, 89
VHOBLSQB ..veveeeeeeeeeeeereeeneens 235
VLI/0B oveveeeeeeeeeeeeeee e 274
VL2/0B oo 274
VLE2B v 274
VL2SB..eeeeeeeeeeeeeeeeeeeee e 274
VL3/0B oveeeeeeeeeeee e eeeeee s 274
VLA/0B oo 274
VLAB oo 274
VLGB eeeeeeeeeeeeee e aeee e 274
VRI/OB oveeeeeeeeeeeeeeeeeeereeeeens 275
VR2/0B eeeeeeeeeeeeeeeeeeeeeeeeeeees 275
VR2B oo 275
VR2SB .o 275
VR3/0B oveeeeeeeeeeeeeeeeeeeeeeeeeens 275
VRA/OB .o eeeeee e 275
VRAB ..ot 275
VREB .ot 275
VTL/OK oo 277
VT2/0K oo 277
VT25CMK .oveveeeeeeeeeeeeeeeeee e 277
VT2B oot 277
VT2SB covveeeeeeeeeeee e 277
VT3/0K oo 277
VTA/OK oo 277
1V 271 SRS 277
VTEB eeeeeeeeeeee e 277
VUL/OB oo 278
VU2/0B oo 278
VU25CMK .o eeeeen e 278
VUZB oo 278
VU2SB .ot 278
VU3/OK oo 278
VU35CMK oo eeeeee e 278
VU3CMK e 278
VUA/OK oo 278
VUAB oo 278
VUBB .ot 278
WAB-100. .. .veeereeeeeereeesenaenenns 145
WAS-100 . eeeeeereeeeeereeessereeeeeens 143
WS5B-100 . ..eeeereeeeereeesensenenns 145
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W5S-100...ccciiiiiiiiiiiiiien 143
W6B-100.....cciiiiiiiiiiiiiiins 145
WBR-100.....cccviininininnnnen 145, 192
WBR-50.....ccccviiiiiiiiiniinnnn, 145, 192
WBS-100....ccciiiiiiiiiiiiniiiens 143
WB8R-100......cccvviiniinnnnn, 145, 192
WB8R-50.....cccviiiinininiinnnn, 145, 192
WB8S-100...c.cciiiiiiiiiiiiiiin 143
WBKT L. 72
WBKTIHD i 72
WBKTLIHDS.....iiiiiiiees 72
WBKTIKIT iiiiiiiiiiiiiiiiiicenenees 73
WBKT2. .o 72
WBKT3. e 72
WBKT4 ..o 72
WBKTRS56KIT ..viviiiiiiiiiiiniens 73
WELDBKT ...t 307
WRPSLV ..o 289, 305
WWCGHAB ..o 160
WWCGAG ..o 160
XGP1.75/3.254/0 ......cvenene. 294, 296
XGP2.5/2.54/0.....ccccuvennnnn. 294, 296
XGP2.5/2.55CM.....cccvvinine. 294, 296
XGP3.25/3.254/0 .............. 294, 296
XGP3.25/3.255CM ............. 294, 296
XGPBSD1/0X24 ....ccvviiinininnnnn, 297
XGPBSD2/0X12...civviiiiiiiinininnnns 297
X01/01/0Q.cuiiiiiiiiiiiiiie, 258
X01/02Q.uiiiiiiiiiiiiiiiiiea 258
XO1/04Q ... i 258
X02/01/0Q it 258
X02/02/0Q..ccciiiiiiiiiiiie, 258
X02/02Q . uiiiiiiiiiiiniiiia 258
XO22B . 258
XO24B ..o 258
XO25CM1/0L..cciviniiiiiiiiiiieen, 259
XO25CM2/0T..cciiiiiiiiiiiiiinininnns 259
XO25CM25CMI....ccvvviiiiininiiinnnns 259
XO25CM2I..ciiiiiiiiiiiiea 259
XO25CM3/0L..ccviiiiiiiiiiiiiieen, 259
XO25CM4/0T...cvviiiiiiiiiiiiiinnns 259
XO2S2SB .iiviiiiiiiiiii 258
X0O3/01/0Q . cuiiiiiiiiiiiiiiiians 258
X03/02/0Q..cciiiiiiiiiiiiie 258
XO3/02Q . uiiiiiiiiiiiiiiia 258
X03/03/0Q ., 258
XO4/01/0L..cviiiiiiiiiiiiiea 259
X04/01/0Q..cccviiiiiiiiiiiie, 258
XO4/02/0L..cviiiiiiiiiiiiiiien 259
X04/02/0Q..ccciiiiiiiiiiie, 258
XO4/02T.cuiiiiiiiiiiiii e 259
XO4/02Q . .iuiiiiiiiiiiiiee e 258
XO4/03/0L..ciiiiiiiiiiiiiiea 259
X04/03/0Q..cciiiiiiiiiiie, 258
XO4/04/0L..ccciiiiiiiiiiiiiinn 259
X04/04/0Q...cciviiiiiiiiiiiiien, 258
XO44B ...oiviiiiiiiii 258
XO5CM1/0L..cccviiiiiiiiiiiieen, 259
XOS5CM2/0J.uiniiiiiiiniiiiiiiiiennns 259

Part Number P No.

XO5CM25CMI...uiiiiiiiiiininiiainans 259
XOS5CM2I. i 259
XOS5CM3/0J..uiviiiiiiniiiiiniiiiinans 259
XO5CM35CMI. i, 259
XO5CM3CMI i 259
XO5CM4/0J...civiiiiiiiiiiiie, 259
XO5CM5CMI i 259
XOB6B ... 258
XX1/01/0B wiviviiiiiiiiiiininiiiienans 260
XX1/02B ceiviiiiiiiiiniiieeaa 260
XX1/04B .oiviiiiiiininiinas 260
XX2/01/0B . 260
XX2/02/0B .oviviiiiiiniiiiiniiiienas 260
XX2/02B ceviiiiiiiiiii i 260
XX22B i 260
XX24B .iviiiiiiiiii 260
XX25CM1/0B ..iiiiiiiininiiiiiinnns 260
XX25CM2/0B ..o 260
XX25CM25CMB ....cvvvviiininiiiinnns 260
XX25CM2B ..oiiiiiiiiiiii 260
XX25CM3/0B ..iviiiiiininiiiiiianns 260
XX25CM4/0B ..o 260
XX2S2SB..iviiiiiiiiiiiininas 260
XX3/01/0B .oviviiiiiiiiiia 260
XX3/02/0B .viviiiiiiiniiiiiniinas 260
XX3/02B oo 260
XX3/03/0B .oviviiiiiiiniiiiiniinenas 260
XX4/01/0B .ovvviiiiiiiiiiieaas 260
XX4/02/0B .ovvviiiiiiiniiininiiiiaas 260
XXA/02B coiviiiiiiiiiiii i 260
XX4/03/0B .ovvviiiiiiiniiiiiniinieas 260
XX4/04/0B ..ooviiiiiiiiiiiiieas 260
XX44B .o 260
XX5CM1/0B ..cviiiiiiiiiiiiiee, 260
XXE5CM2/0B ..viiiiiniiininiiiiiinans 260
XX5CM25CMC...iiiiiiiiiiiiiiinnns 260
XXECM2B ..o 260
XX5CM3/0C ...iiiiiiiiiiiiiiiiea, 260
XXS5CM35CMC...iiiiiiiiiniiiiiinnns 260
XX5CM3CMC..iiiiiiiiiiiiiiias 260
XX5CM4/0C ...iiiiiiiniiiiiniiiiiaans 260
XX5CMS5CMC..uiiiiiiiiiiiiin 260
XX66B ..viviiiiiiiiiin 260
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D ription P No. D ription P No.
Abrasive Pad ... 147 PIpE. 124
Access Wells (See Ground Access Wells) Braces (Air Terminal) .........ccooeviinnenn. 172
Adapters Brackets
Air Terminal - Flexible .....................t. 170 Lightning Arrestor ........ccooeiieiiininenn. 215
Air Terminal - Standard ..................... 169 Mounting ...covvviiiiii 72 & 73
Air Terminal - Swivel...............cooeet. 171 Brass Ball Studs....................... 28 & 298
Angle (Stainless Steel).............. 74 & 225 Brushes

Adapter Sleeves ...........c.cooiiiiiienn. 305 Cable Cleaning.....c.covevieiiiiiiiiiiens 306

Adhesives (Sealants).........c.cooiieinnnn. 159 Mold Cleaning .....cccveiviieiieiiiiiieenen, 306

Aircraft Ground Receptacile.............. 298 Busbars (See also Ground Bars)

Air Terminals Copper Ground .......coevieiiiiiiiiiieeeeennen 79
Aluminum ..o 164 Telecom. Equipment Rack Grounding.... 68
(0] ] o 1= o 162 & 163 TGB (SBB) e 64
Decorative Finial ........cooviviiiiinnnnnn, 174 TIA-607 Pattern Telecom. Grounding.... 62
Safety Cable.....cocoviiiiiis 166 TMGB (PBB) eiueieiiiiiiie e 62
Safety Tip covveeii i 165 Universal Mounting Kit ............c.oooviee. 73
Specialty ..o 167 BusbarChart ........................ 312
TOWEL .t 224 Butt Splices (Long Barrel).................. 117

Anchors (Expansion) ...................... 147 Cable (See Conductor)

Antioxidant Joint Compound ........... 148 Cable Clips

Arrestors (Lightning Brackets) ............ 215 Nail o 156

Assemblies Pre-formed.......cooiiiiiiii e 156
Air Terminal ... 168 Cable Cutter ... 309
Concealed Base......c.ovievieiiiiiiiiiennnns 182 Cable Guards ..............ooiiiiiiiiin. 160
Prefabricated Equipment Ground Plate 296 Cable Holders (Adhesive) .................. 158
Fence Clamp....coooviiiiiiiiiiieee, 138 Charger (Milwaukee) ..........c.ccvvenenn. 251
Fence Gate.....cvvvviiiiiiiiiiicii e 139 Chemical Ground Rods (See Enhanced
Thru-Roof/Wall.........cooviiiiii, 186 Ground Rods) © .,
Ufer Ground ......ccooviviiiiiiiiiiiieeen, 299 Clamps (See Also Connectors) S

Bases BEAM. e i i i eee e 74 & 225
1/2 Ridge Saddle.........ccoeeiiiiiiiennns 179 Bonding ..c.coiviiiii e 90
Chimney Flue......ccoooiiiiiis 183 Cable Tray ..o 125
Concealed Coping.....ovvevieiiiiiiiiennnns 179 Chain Support Handle ..............ooceeetts 303
DoOme .o 184 Computer Room Ground..................... 92
Horizontal ......ccooiiiiiiiiin, 178 Conduit Bonding..........ccoenne.e. 126 & 220
Pipe Railing ......ccoovveiiiiiininens 180 & 181 Fence Fabric ......ccooiiiiiiiiiiiiins 140
Ridge Saddle ......ccooiviiiiiiiie, 179 Flange Bonding .......ccovvviiiieiiiiiininnnn. 124
Standing Seam ... 184 Flat Strap (Copper)....cocveevieiiiniinannnn. 230
SWIVEL e 177 Ground ROA ..coviiviiiiiiiiiie e 26
universal ....ooooeiiiiiiiii 176 Ground Rod & Cable ........cccevininntns 309
Vertical ..ooovviiiiii 177 GUY WIr€. e 225

Battery (Milwaukee 18 volt)................ 251 Halo Standoff........ccooiiiiiii, 218

Bolts HammerHead ... 27
Copper Split ...ovvvieiiiiiiiie, 121 & 131 LOsmoke Adapter........cooovieiiiiiininnnn. 301
Tamper Proof .....cooviiiiiiiiiee, 142 Magnetic Support Handle................... 303

Blanket/Carrier (Mold) .................... 307 Mold Handle ..o, 302

Bonding Conductor ......................... 155 Pedestal.......coovvieiiiiiiii, 90 & 235

Bonding Straps...............coeeiiiiins 98 Pipe Ground (APC Series) .......c.cvevvnen.. 200
Bonding/Grounding................. 102 & 103 Pipe Ground (CPC Series) ............ 91,127,

Harger Lightning & Grounding « ©2025 + www.harger.com + 800.842.7437 335



=
29
Ty =
X O
D 3
2 o

PRAEGER

Key Word Index

D ription P N
131,200 & 235
Pipe Ground (Tamper Proof)............... 127
Reinforcing Steel & Water Pipe ........... 126
Standing Seam ... 157
Strap Type Pipe ...coovvviiiiiiiiiiiiens 199
Universal Pipe........ccoooiieinnnn. 128 & 136
Pipe Ground .......cocoviiiiiiiiieen 126
Cold Galvanizing Spray ......... 147 & 307
Compression Tools .......................... 117
Conductors
Aluminum - Class I (LP) ......ccovvuvnnenne. 154
Aluminum - Class IT (LP) ........cevvnenne. 155
Bonding .cocoiiiiiiii e 155
Copper - Class I (LP) ...cevveiniiniiiinnens 152
Copper - Class IT (LP) ...ccooevnvinininnnens 153
Copper Flat Strap ....ccveeviiiiiiiieenn, 17
Insulated Soft-Drawn Copper.............. 15
Solid Copper-Bonded Steel ................. 16
Solid & Tinned Copper........ccecvvevnennnnn. 16
Stranded Copper.....cccvveviiiiiiiieiieennsn 14
Theft Deterrent.......ccccvvviiiiiiiiiinennns 16
Tinned Copper Flat Braid ................... 17
Conductor Identification/Cable Codes ..
310
Connectors/Connections
1 BoltBonding ......ccvivveinennnns 122 & 195
1 Bolt Parallel ......c.covvivvininnnnns 122 & 197
2BOIt i 194
2 Bolt Parallel .......c.ccvvvinnnnnn. 122 & 194
4 BOlt o 194
Bi-Metal ..ovvviiiii 196
Cable to Flat Metal.................. 123 & 198
Connection Types (Exothermic) .......... 240
Cross RUN .iiiviiii i neeas 195
Exothermic (Ultraweld & UltraShot).....239
IBTD - Intersystem Bonding Connection 75
Parallel Cable......ccovvviiiiiiiiiiiens 198
Sillcock Ground ......ccvvvviiviiiiiiniiiinans 199
SRGtOSRG...cviiiiiiiiii e 88
Thru-Roof Base Plate/Cable ............... 191
Thru-Roof Cap & Cable...................... 191
Thru Roof/Wall ...oviiiiiiiiiiiiiiciiienens 186
Controllers
Drone ..o 250 & 301
UltraShot Controller ..........c.ccoovieneen. 309
Copper-Bonded Steel Conductors Chart
311
Cords (Drone) ....covieiieiiiiiiiiiiieieeens 251

336

D ription P N
Couplers
Extension Rod .....cccvvvviiiiiiiiiiiiiinenn, 173
Ground ROd ..ocviiiiiiiiiii 24
Covers
Ground Access Well ......oooeiiiiiiiiennnn. 40
Protective Clear AcryliC........ccoeviiennnnn. 59
Protective Clear Acrylic (FAA Style)...... 67
Data-Com Grounding & Bonding ..... 234

Disks (used with NUWTube Weld Metal) 253
Drivers

Ground RO ..eviiiiiiiii i i e 25
Sectional Mobile.....ccooooiiiiiiin, 25
Tie Down Ground Rod .....ccevvviiiiiinninnns 21
Drive Sleeves ...........ccoc i 25
Drive Studs ... 25
Drop-ins (UltraShot)........................ 252
Drone Controller.................... 250 & 301
Drone Accessories
Accessory Kit (DAK)...cciieiiiiiiiiieienne, 250
Battery ..o 251
(=T 251
Charger ..o 251
(600 o« 251
PoUCh .o 251
Earth Enhancement Material (See Ultrafill)
EIDOWS ... e 81

Electrodes (See Ground Rods)

Electrolytic Ground Rods (See Enhanced
Ground Rods)

Enclosures (See Ground Boxes)

Enhanced Ground Electrodes

Enhanced Ground Rods (EGR) ............ 33
Ultrafill....oooee e 32
Entry Panels ..., 217
Entrance Panel Kits ........................ 216
Equipment Ground Plates ............... 294

Exothermic Connections (Ultraweld) 239
Extensions

Air Terminal ..o 173

Parapet Base ........covvveviiiiiiinininnne, 176
Fasteners

Expansion Anchors ..., 147

NailS e 146

TEK SCreWs ..viiiviiiiiiiiiiiiiieiieiieenaeeas 147

Thread Forming Screw .............. 71 & 146
Filters (LOsmoke)...............ccceeeneen. 301
Filter Housing (LOsmoke) ............... 301
Finials - Decorative ......................... 174
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Franklin Rod (See Air Terminals)

Grinding Wheel.....................con 307
Ground Access Wells ........................ 40
Ground Bars (See also Busbars)
BGB (Bent)...oovviiiiiiiii e 60
Telecommunications .........ccooeviiennnne. 62
Ground Bar Selector App ......covvevuennnnn. 46
FAA Style .o 66
GBI e e 52
GBIA 57
GBIP. 59
] = 56
GBU i e 58
Ground ACCESS ..iivviiiiieiiiieiiiiieeeanenns 299
Hole Patterns......ccvvvii i i eens 50
Horizontal Rack........cocvvviivvinnnnn 68 & 236
SEYlES o 48
TBG (SBB)..cvvvveiieiieeiiieeeeeeeiiiieeaeeen 64
TeICO viviiii i 61
TIA-607 B Pattern ........cooviiiiiiiinnnnnnn, 62
TMGB (PBB) vevvviieiieiiiiieeeeeeeeiiieneeeens 62
Vertical Rack.......ccovvvviiiininniinnns 70 & 236
Ground Bus Systems......................... 77
Ground Enhancement Material (See
Ultrafill)
Grounding Equipment
Access WellS ...vvviiiii i i 40
Conductors .oooviiiii i 13
FENCE it 135

Ground Enhancement Material (Ultrafill) ...
32

Ground Plates ....cccvviiiiiiiiiiiii e 30
Ground Rod Clamps .....coceviviiiiiiiennnnn. 26
Ground Rod Drivers ......cocvviiiiiiiiiinnnnns 25
Ground Rods (Electrodes)................... 20
Jumpers............ 97, 137, 220, 237 & 300
Mobile Ground Stakes ..........ccevviiennne. 29

Receptacles (Floor Ground/Aircraft) .. 28 &
298

Sectional Moblie Ground Rod Driver ..... 25
SEraPS vt 97
Ground Mesh (Wire) ................. 93 & 132
Ground Rods (Electrodes)
Copper-Bonded Steel......c.covvvviivvnnnnnn. 20
Enhanced (EGR)....coovviviiiiiiiiiiiieeene 33
Galvanized Steel ....ccvvvviiiiiiiiie, 22
Mobile Ground Stakes ..........ccoevvivennenn 29
Sectional....cooiiiii 23

. __________________________________________________________________________________________________________________________________________________________________|
Harger Lightning & Grounding - ©2025 - www.harger.com *

800.842.7437

D ipti P N
Solid Copper ... vviiiiiiiieie e 20
Stainless Steel...ccovviiiiiiiiiiiii 22
Tie Down & Plastic Mold ..........cccvvenns 21

Ground Rod Size Chart........... 267 & 312

Ground/Bonding Straps.................... 97
One Hole Bare Copper Braid............... 101
One Hole Tinned Flat Braid ................. 99
Two Hole Tinned Flat Braid................. 100

HammerHead ... 27

Handle Clamps
Chain Support.....ccooiiiiiiiieeees 303
Magnetic Support......ccoviiiiiiiiien, 303
MOId c i 255

Hardware & Accessories.................. 141

Igniters
FIINt oo 304
Torch Head .....oovvvviiii i 304

HarGround...............cciiiiii e 108

Insulators ..........ccociii e 71 & 72

Intersystem Bonding Connection (IBTD)
75

Joint Compound (Antioxidant) ........ 148

Jumpers
Bonding ....coovviiiiiiiie 105 & 106
[ Lo o ] o 220
Flexible Gate ...........cooeieinent. 137 & 300
One Hole.oiviiiiii e 105
TWO HOlE v 106

Kits
Beam Clamp (SSAA) .....cceennen.. 74 & 225
Bonding Conductor (One Hole Unit) ....237
Bonding Jumper............cceuenne. 105 & 106
Bonding Strap.....ccccoeviiiiiiie, 101
Chain Support.....ccooeiiiiiiiieeens 303
DISK +uvtiiieee e 253
DRONE Accessory (DAK) ....cccvvvvnnnnenn. 250
Elbow & Splicers with Kits................... 81
Enhanced Ground Rod (EGR) .............. 35
Entrance Panel........ccovviiiiiiiiiinn, 216
Equipment Rack Ground.................... 236
Ground JUMPEN ...ceiiiiiii e 237
Hold DOWN v 304
Horizontal Rack Ground Bar ....... 68 & 236
Lightning Arrestor .......cccovviiiiiininenn. 232
LOSMOKE ..t 301
Low Impedance........ccoovvvnennenn. 88 & 235
Magnetic Support......cooveiiiiiiiien, 303
Mobile Ground Stake...............cooeennnt. 25
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Description Page No. D ription P No.
Mold Handle ..o, 302 Hold Down Kit......cooviiiiiiiiiiiciee e 304
Mold Hold DOWN ....cvvvviiiiiii e 304 Mold Sealer ...........cciiiiiiiiiiii 307
Mold Stabilization Spike .................... 304 Nails ... 146
Mounting Brackets.........ccooiiiiiiiinnnnen 72 Numbering Systems / Worksheets
Static Floor Bonding Clamp................. 92 Bonding JumMper.....cccovviviiiiiiiiiinnenns 105
Static Ground ........ccoiiiiiiii 82 Bonding Strap.....c.covvviiiiiiiiie 98
Telecom. Equipment Rack Grndg. ........ 68 Copper Ground Mesh ........cccviiiiiinnnnns 94
TGB (SBB) Busbar.................... 64 & 236 Equipment Ground Plate Assemblies ...296
TIA-607 Pattern Telecom. Grndg. Fence Clamp Assemblies ................... 138

Busbar....c.oooiiiiiiii 62 Fence Gate Assemblies...............cevne. 139

TMGB (PBB) Busbar.................. 62 & 236 Ground Bar (Harger)......cccoovvieviinnnnnnn. 47
Toolkits (Ultraweld & UltraShot).......... 308 Ground BUS ...vviiiiii e 80
UltraShot BOX ...cvvvviiiiiiiiiiiieeea 252 Personnel Safety Mats............ccooevnnen. 96
Universal Busbar Mounting ................. 73 Signal Reference Grid (SRG) ............... 87
Vertical Rack Ground Bar........... 70 & 236 Nuts

Layouts Silicon BroNze....cvvvvviiiiiiiiiiiiiienens 145
Data-Com Grounding & Bonding......... 234 Stainless Steel ..o 144
Exterior Grounding (Tower)................ 222 Tamper Proof ....cccvviiiiiiciiciciieea 144
Interior Shelter ......oooviiiiiiiiiiiiiiiis 214 NUWTube Weld Metal ...................... 253
Typical Pool Bonding & Grounding....... 130 Packing Material ................... 289 & 305

Lightning Rod (See Air Terminal) Pipe Bonding Straps ....................... 124

LOsmoke Filters...............cocevivinnnnn. 301 Pipe (Steel) Size Chart .................... 311

LOsmoke System ................ccovvinnnn. 301 Plates

Lugs Bonding ...ocovvviiiiiiiiie 123 & 205
Bonding ..ooviiiiiii e 202 Copper Ground .....ccviiviiiiiiiie e 30
Compression-C-Type....cccvvvvviiinniinnnnns 113 Equipment Ground ..o, 294
Compression-HarGROUND ................. 108 NEC Compliant Copper Ground............ 31
Compression-One Hole Long Barrell ....114 Thru-Roof Base ......cocevviiiiiiiiiiiiinnnnnn, 191
Compression-One Hole Standard ........ 114 Pliers (Lineman's) ......ccooeviviiiiiiinnnnnn. 309
Compression-Slotted Long Barrel..... 116 & Premise Wiring/Data-Com .............. 233

230 Rack Isolating Pad .......................... 220
Compression-Specialized ................... 116 Reinforcing Steel Size Chart ............ 313
Compression-Two Hole Long Barrel ..115 & Receptacles (Ground) ............... 28 & 298

236 Riser Bars (Threaded) ............ccevtne. 193
Exothermic (Straight, Offset & Bent)...281 Risers - Low Impedance............. 88 & 235
Lay-In (Aluminum) ................. 120 & 235 Safety Mats (Personnel)...........ccoeeeen. 96
Lay-In (Tinned Copper) ........... 120 & 131 Screws
Offset Terminal (Copper)......... 121 & 131 Silicon Bronze (Hex Head Cap)........... 145
Terminal (Copper) .ccovvvvieiiiiieiiienenns. 120 Stainless Steel (Hex Head Cap).......... 142

Mats or Mesh (See Ground Mesh or Safety Stainless Steel (Slotted Rnd Head Machine)

Mats) 142

Mobile Ground Stakes ...................... 25 TEK e 147

Molds........coooiii 255 Thread FOrming.........ccooevvvvnnn 71 & 146
Equipment Ground Plate.................... 295 Screwdriver ... 309
Exothermic (Ultraweld & UltraShot).....255 Shelter Grounding Components ...... 213
Rail o 290 Shots (See Uni-Shots)

Mold Blanket/Carrier....................... 307 Signal Referance Grid (SRG) (See

Mold Handle ..., 302 Supplementary Bonding Grids)

Mold Hold Down

Smokeless System (See LOsmoke)
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Description Page No. Description Page No.

Spade (Mold Cleaning) .........ccvvvvvvnee. 306 NUE o 144

Splicers Pipe Ground (CPC Series) ..........couev.n. 127
Splice Plates .....covvviiviiiiiiiiiic e 81 Telecom Lugs (See Lugs)

Standard References Test Wells (See Ground Access Wells)
ANSI/TIA 607-C.ooiiiiiiiiiiiie e 380 Thru-Roof Accessories .................... 191
IEEE Std 1100 ..c.evviiiiiiiiiiiiieeneas 85 & 90 Thru-Roof/Wall Assemblies ............ 186
Military Handbook 419A ............cceeeee. 86 ToolboX .....cvviii 309
NEC, Article 250............... 20, 30, 29, 75, Toolkits .........occviiiiiii 308

133 Tools
NEC, Article 680.....cccevviiiiiiiiiiiiiinennn, 133 Cable Cutter....ccoovviiiiiiiii 309
NFPA 780.......... 156, 158, 160, 162, 163, Compression Tools (Mechanical) ......... 117

184, Pliers .o 309

172, 186, 195, 188, 196, 197 SCreWdriVEr v 309
(] I 20, 22, 34 Ultraweld & UltraShot (Exothermic)..... 302
UL 96 ....... 156, 158, 178, 202, 203, 204, ViSE-Grip® it 309
............................................ 205, 207, Tower Grounding Components ........221

Stand-Offs Ultrafill (Earth Enhancement Material) .. 32
Insulated (TSOINS Series).....cccvvvvvnnns 227 UltraShot/Ultraweld Connection Molds
Round Members (TSO Series) ............ 226 Cableto Cable ...ccovvvviiiiiiie 255
Snap-Ins (TSOSI Series) ...ccvvvvvvvinnnnns 228 Cable to Ground Rod.........ccevvvvviinnnnns 262
Stainless Steel Down Conductor ......... 228 Ground Rod to Ground Rod................ 267

Steel Pipe Sizes Chart ..................... 311 Cable to Steel Surface/Pipe................ 268

Strike Termination Device (See Air Cable to Lug or Busbar..............ccoueee. 279

Terminal) Cable to Busbar .......ccoooviiiiiiiiinnns 282

Supplementary Bonding Grid ............ 86 Cable to Reinforcing Steel.................. 283
Bonding (SRG)..cevvviiiiiiiiiiiiiiieieeaee 89 Cable to Rail ...ccvvvviieiiiiiiiie 290
Flat Strip..cioi i 87 UltraShot/Ultraweld Connection Types
RoUNd-Wir€....oivviiiiiiiiciiicnie e e 90 240

Swimming Pool Bonding & Grounding .. UltraShot BoX ...........ccccvviiiiiiiiiinenns 252

129 UltraShot Box Kit....................ooeeis 252

Tables / Technical Information UltraShot Controllers....................... 250
Bare Solid Copper Conductors............ 310 UltraShot Drop-ins...............ccovvivenns 312
Concentric Stranded Conductors......... 310 UltraShot Weld Metal....................... 252
Conductor Area Conversions .............. 310 Ultraweld/NUWTube Pour & Shoot
Copper-Bonded Steel Conductors ....... 311 Process .........ccoviiiiiiiii i 249
Ground RodS......ccevivviiiiiiinnnnns 267 & 312 Ultraweld/UltraShot Drop-In Process...
Reinforcing Steel Size Chart............... 313 248
Rectangular Copper Busbar................ 312 Uni-Shots - NUWTube ..................... 293
Reinforcing Steel........cooovviiiiiinnnnnn, 313 Uni-Shots - UltraShot....................... 292
Steel Pipe SizeS.....ccoviiiiiiiiiiiiiinens 311 Vise=Grip®......ccooviiiiiiiiiceeeee 309

Tags Washers
"Do Not Disconnect" .........ccovviiiinnnn. 74 Bonding LUG «.evvviiiiiiiiiie e 144
Network Building Ground........... 74 & 237 Dragon Tooth.....ccocviiiiiiiiiieea, 143

Tamper Proof NEOPrene ....cviviiiiiii i 145 & 192
BOItS. it 142 Silicon Bronze Flat...........ooviiiiinnns 145
Bonding Clamps .....cooviiiiiiiiiiiinnennen 123 Silicon Bronze LOCK........ccvvvviieiininnnnns 145
Fence Fabric Grounding..............c...... 140 Stainless Steel Belleville.................... 144
Flange Bonding Clamp .........ccvvveennne. 124 Stainless Steel Bonding Lug............... 144
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D ription P No.
Stainless Steel Fender............ccovvvveee 143
Stainless Steel Flat.........ooovviiiiiiiinnnn 143
Stainless Steel LocK....ovvvviiiiiiiiiiinnnnns 143
Stainless Steel Star ......coovvviiiiiiiiiinnn 143

Weld Metal (UltraShot, NUWTube)....... 252
Wells (See Ground Access Wells)

Wire (See Conductor)

Wrap Sleeves ...............ccvvueens 289 & 305
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