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Connection Types

Connection Catalog Connection Catalog E
Type Item Page Type Item Page qf’é
% BHEBHBT  No C\ BLHS No 43
e %
\/ &
% BHEBHT  No BLLVS No >
BHEBVTD  No L~ BLRvVS No
% BHEBVTT  No % BMB No
% BHEBVTU  No ? BN No
%ﬁ BHEXC No % BO No
& BHFA No % BP No
& BHFBHF No % BS Yes 272
% BHFBHT No % BT No
% BHFBHX No g BTE No
@ BHFBHXC  No % BU No
@ BL No % BUW No
~
g BLDVS No % BV No
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Connection Types

<
g
g Connection Catalog Connection Catalog
5w Type Item Page Type Item Page
4
o %‘ BVFBVF No % CIHU No
i #% BVFBVET  No @ CIVA No
W BVFBVT No /@ CIVD No
@ CAHD No @ CIVDO No
@ CACIHD No @ CIVH No
——
%} CAHT No ao]| civi No
/
\
CACIHT No 75| CIVR No
% CAVA No ﬁ CIVT No
% CACIVA No ﬁ CIVU No
@ CAVU No % CS No
@ CACIVU No % cT No
% CH No  DPRDT No
@ CIHD No DPRDVT  No
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Connection Types

Connection Catalog Connection Catalog
Type Item Page Type Item Page

Section 4
Ultraweld® Exothermic Connections

GPT No GU No

GRH90B No GUBV No

GRHT No GUC No

GROT No GV No

GRS No GVSAS No

GRST No GVSD No

GRT No GVSO No

GS Yes 282 GVSS No

GSC No HB Yes 284

GSSD No HBUVS No

GT Yes 283 HBVS No
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GTC No HCHP No
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Connection Types

Connection Catalog Connection Catalog
Type Item Page Type Item Page

HCLVS45 No @ HSVC No
HCTVS45 No @ HT Yes 286
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HD Yes 284 % HU Yes 286
HRCT No ﬂ HVBB No

= 5.5, HRDHT No ﬂ HVBM No
HRH90B No ﬁ HVBT No
HRHCX No LBJ Yes 295
HRPHT No Yes 294

HRT No LU No

HRV30TL No LV No

HRV30TR  No W PB Yes 272

HRV90B No PD No

HSVB No PHD No
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RAEGER

Connection Types

Connection Catalog Connection Catalog g
Type Item Page Type Item Page EE
P PRLE No @ RCD No gg
% PRPT No @ RCU No :
/ PS Yes 273 Yes 299
% PT Yes 273 No
@ PU No RHCVT No
@ PV No @ RMFPL No
@ PVD No @ RMFPLB No
@ PVDD No @ RMFPR No
@ PVDU No @ RMFPRB No
% RATD No @ RMFT No
W RATU No @ RMFTB No
RB Yes 298 @ RMVH Yes 303
N RCB No @ RMVL Yes 304
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Connection Types

Connection Catalog Connection Catalog §
Type Item Page Type Item Page T
VRH90B No A8
VRV45T No >
VRVCAD No

VRVCAU No

VSAU No

VSHB No

VSHBS No

VT Yes 292

VTO No

\"AY) Yes 292

vuo No

X0 Yes 276

XX Yes 278
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Exothermic Process

The Exothermic Process is an effective and safe method of welding copper
to copper or copper to steel for the purpose of producing permanent electrical
connections. Exothermically welded connections are produced from the energy
and molten copper metal liberated from an exothermic reaction between powdered
copper oxide and aluminum. The exothermic reaction takes place at a theoretical
temperature of 4600°F and as a result, molten copper alloy is created and used
to melt the conductors and cast the finished connection. The exothermic reaction
takes place in a semi-permanent graphite mold that will last 50 or more welds if
properly 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 will never corrode, loosen or increase
in resistance. The finished connection also provides an ampacity that exceeds that

of the conductors being joined.
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UltraShot® (Drop-In) NUWTube® (Pour & Shoot)
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NUWTube® Pour & Shoot Process

Step 1:
Torch dry the mold before making
the first connection.

Step 4:
Remove Clear cap from NUWTube,
pour weld metal into mold.

4 N
- J
Step 2:

Clean and dry conductors, insert
conductor into mold, close handle
clamp and lock mold.

4 N
- J
Step 5:

Close lid, remove Orange cap from
starting powder chamber and
sprinkle next to ignition hole.

o

4 N
- J
Step 3:

Insert disk into mold.

4 N
- J
Step 6:

Ignite material located on top of
the lid using a flint igniter (FLTIG).

e

k

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.

Note: When exothermic welding, always wear proper clothing, safety glasses and gloves.
Harger offers Ultraweld training. Please contact the factory for more information.

. __________________________________________________________________________________________________________________________________________________________________|
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UltraShot® Drop-In Process

4 N 4 N 4 N
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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.

- N

- /

A completed UltraShot connection

Note: When exothermic welding, always wear proper clothing, safety glasses and gloves.
Harger offers UltraShot training. Please contact the factory for more information.
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HARGER ULTRANVELD

Mold Numbering System

The Part Number gives, in code, the complete information of the mold.

e Type of connection, conductor size(s) and mold price key.

Section 4
Ultraweld® Exothermic Connections

e Some connection types have more than 2 characters.

XX-XX XX X

Connection
Type

Code for
Secondary
Conductor

Code for Mold Price
Primary Key
Conductor

RT 4/0 2/0 B GO 34 1/0 BjBS 2SS BjJVA 3/0V 3 B
Price | Price | Price Price
4/0 K 3/4" Type 3/0
Stranded Sy Ground KSY YP KSY Ca/ble ‘{ Kgy
Type Run Type Rod . Type 3"
2/0 1/0 #2 Solid Pipe
Stranded Stranded Conductor Vertical
Tap Tap Pipe
SRG 2016 K FGRGO 34 4/0 F
| Price | Price
2|| X 3/411
0.016" Key Ground K,?y
Copper T Rod
YPe  oiip Run ype 4/0
& Tap Concentric
Tap

Harger Lightning & Grounding « ©2021 Phone 847-548-8700 + www.harger.com * U.S. 800-842-7437
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Molds

Depending on the care and treatment of the mold, it will
average 50 or more welds. Substantially more with the
UltraShot process.

e The LOsmoke™ process uses an integrated filter system on
the mold and electric ignition of the weld metal to produce a
finished connection with minimal smoke emission. Ideal for
indoor and confined space working conditions. See page 271.

e For the LOsmoke™ process, ignition is accomplished with the
use of a DRONE.

¢ Mold Handle not included.
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Open Mold Closed Mold

LOsmoke™ Mold

DRONE

Patented
U.S. Patent No. 9,562,751

Wear Plates

e Wear plates help extend the life of the mold. ve"fjlible v':“m';el" of
o The openings of the mold get worn down due to forcing a mold AL U EEC i
shut over "out of round" conductors, the ends of conductors BH 2
hitting and chipping the openings, etc. BS 2
e Wear plates can be supplied for all molds for cable sizes; #2 GD >
Solid, 1/0 AWG through 500 MCM and Copper-Clad Steel cable
7/#10 through 19/#6. GO 3
e To order, add the suffix "WP" to the Ultraweld part number. GS 3
Example: RT-4/04/0B-WP HB 1
HU 2
LE 1
PB* 3
PT* 4
RO 2
RS 2
RT 3
VA 1
VH 2
VT 2
X0 4
XX 4

*Wear plates only available
on 1/0 stranded and larger
or Copper-Clad Steel 7/#10
and larger run and tap
cables. Also available from
#2 solid run and tap cables.
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e System

Using Harger's unique mold design and patented 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.

e The use of LOsmoke™ requires the UltraShot® electronic ignition system.
e LOsmoke™ Filters should be replaced after every connection to ensure optimal system performance.

Patented
LOsmoke™ U.S. Patent No.
System 9,562,751
Standard
Mold
Approx. Each
Part No. ‘ (0] 4VA ‘ Wt. (Ibs.)
DRONE DRONE EA 1
MIL1820BAT
LOsmoke™ Milwaukee® M18™
Adapter Clamp REDLITHIUM™ Battery
Approx. Each Approx. Each
Part No. ‘ Qty. ‘ Wt. (Ibs.) Part No. ‘ Qty. ‘ Wt. (Ibs.)
USSXADPTR EA 4 MIL1820BAT EA 1-1/2
LOsmoke™ Kit Filter Filter Housing
. A Filter Housin
Fits Mold Weld Metal Approx. Filter Approx. Filter Housing T Eachg
Price Key Size Each Wt. Part No. Pack Wt. Part. No. I:Ist (I.bs )
(Ibs.) (Ibs.) ' '
USSKIT1 B, E K, I,PQ 25 thru 115 6 USSXFLR1.8 1/4 SAFHB25115 1/2
USSKIT2 B,E K I,PQ 150 thru 300 6 USSXFLR2 1/4 SAFHB150300 1/2
USSKIT3 | C,D,F G, J,Y,Z | 150 thru 400 6 USSXFLR3 1/4 SAFHC400 3/4
Kit Includes: e Filters sold as 10 pack.

(1) Adapter Clamp (USSXADPTR)
(1) Filter Housing
(10) Filters
. __________________________________________________________________________________________________________________________________________________________________|
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Cable to Cable

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.
Price Key is the Bold Letter in the Mold Part No.
Molds with Price Key "L" SOLD WITH HANDLES.
If Handles not required, add suffix "-X" after the Mold Part No.
For mold Wear Plates, add suffix "WP" to the end of the Mold
Part No. See page 270 for details.
Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:

c@us Listed 467 P B

(Parallel Tap of
Horizontal Cables)

7 uonasg
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PB Connection Type

! Cable Size | Mold | Weld Metal
CCBRSH1 - Cable Cleaning Brush ———T | it T
MCBRSH1 - Mold Cleaning Brush Run | Tap | PartNo. | ultrashot | NUWTUBE
#6 #6 PB-66B Us25 NUWTUBE25
#8 Sol | PB-48SB Us32 NUWTUBE32
44 | #650l | PB-465B Us32 NUWTUBE32
#6 PB-46B Us32 NUWTUBE32
#4 PB-44B Us32 NUWTUBE32
#2 Sol | #2 Sol | PB-252SB USs65 NUWTUBE65
#8 Sol | PB-28SB Us32 NUWTUBE32
#6 Sol | PB-26SB USs32 NUWTUBE32
#2 #6 PB-26B Us32 NUWTUBE32
#4 PB-24B Us45 NUWTUBE45
#2 PB-22B Us65 NUWTUBE65
#8 Sol | PB-1/08SB |  US45 NUWTUBE45
@ ) #6 Sol | PB-1/06SB us45 NUWTUBE45
e\ L/us Listed 467 #6 | PB-1/06B us45 NUWTUBE45
B S 1/0 | #4 | PB-1/04B US65 NUWTUBE65
#2 Sol | PB-1/02SB |  US65 NUWTUBE65
(Butt End Splice of #2 | PB-1/02B US65 NUWTUBE65
Horizontal Cables) 1/0 | PB-1/01/0B |  US90 NUWTUBES0
#8 Sol | PB-2/08SB |  US65 NUWTUBE65
#6 Sol | PB-2/06SB |  US65 NUWTUBE65
#6 | PB-2/06B US65 NUWTUBE65
20 | #4 | PB-2/04B US65 NUWTUBE65
- #2 Sol | PB-2/02SB |  US90 NUWTUBESO
BS Connection Type #2 | PB-2/02B USs90 NUWTUBES0
Cable Mold Weld Metal 1/0 PB-2/01/0B US115 NUWTUBE115
Siee Part No. | Uitrashot | NUWTUBE 2/0 | PB-2/02/0B | US115 | NUWTUBE115
. #8 Sol | PB-4/08SB |  US90 NUWTUBES0
#ifo' BBSS_GfLL ngg mﬂwwggg #6 Sol | PB-4/06SB |  US90 NUWTUBES0
#2 Sol BS-25L Us32 NUWTUBE32 #6 | PB-4/06B us90 NUWTUBE90
s oL Uo3s NOWTUBE32 #4 | PB-4/04B USs90 NUWTUBES0
1o BS-1/0B oz NOWTUBE4S 4/0 | #2 Sol | PB-4/02SB | US115 | NUWTUBEL15
2/0 BS.2/08 Uees NOWTUBESS #2 | PB-4/02B | US115 | NUWTUBE115
20 Be-3/0B 0290 NOWTUBESG 1/0 | PB-4/01/0B| US115 | NUWTUBE115
/0 BS-4/08 0290 NUWTUBESO 2/0 | PB-4/02/0B | US115 | NUWTUBE115
250 MCM | BS-25CMB | US115 | NUWTUBEL15 4/0 | PB-4/04/0B | US150 | NUWTUBE150
300 MCM | BS-3CMB | US115 | NUWTUBEL15
350 MCM | BS-35CMB | US150 | NUWTUBE150
500 MCM | BS-5CMB | US200 | NUWTUBE200
750 MCM | BS-75CMC | US300 | 2-NUWTUBE150
1000 MCM | BS-1MMC | US400 | 2-NUWTUBE200

272
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Cable to Cable

Mold Information:
e PS molds listed are for solid or concentric stranded copper

(%)
s
g
e
(=
- - [=]
conductors. PT Connection Type continued e
e PT molds listed are for stranded cable. For solid conductor, Cable Size Mold Weld Metal cE
i(()jr?dsl,JL(I:t:tf(l)):' S" after conductor number. i.e. 4S = 4 AWG solid Run ‘ Tap ‘ Part No. ‘ UltraShot ‘ Ultraweld E%
. (2]
o Price Key is the Bold Letter in the Mold Part No. #2 Sol | #2 Sol | PT-252SB us65 NUWTUBEG65 :;ﬁ
e Molds with Price Key "L" & "M" SOLD WITH HANDLES. #8Sol | PT-28SB us4s NUWTUBE45 2
¢ If Handles not required, add suffix "-X" after the Mold Part No. #8 PT-28B us45 NUWTUBE45 S
e For mold Wear Plates, add suffix "WP" to the end of the Mold #6 Sol | PT-26SB us45 NUWTUBE45 =
Part No. See page 270 for details. #2 #6 PT-26B us45 NUWTUBE45 =
Required Tools & Accessories: #4 PT-24B us65 NUWTUBEG5
MH1 - Handle for "B" Price Key Molds #2 Sol | PT-22SB uses NUWTUBEG5
Recommended Tools & Accessories: #2 PT-22B Uses NUWTUBEGS
CCBRSH1 - Cable Cleaning Brush #8 Sol | PT-1/08SB us65 NUWTUBE65
MCBRSH1 - Mold Cleaning Brush #8 PT-1/08B Us65 NUWTUBEG65
#6 Sol | PT-1/06SB use65 NUWTUBE65
10 #6 PT-1/06B use65 NUWTUBE65
#4 PT-1/04B use65 NUWTUBEG65
#2 Sol | PT-1/02SB use65 NUWTUBE65
#2 PT-1/02B use65 NUWTUBEG65
1/0 | PT-1/01/0B Us90 NUWTUBE90
#8 Sol | PT-2/08SB us65 NUWTUBE65
PS #8 | PT-2/08B US65 | NUWTUBE6S
#6 Sol | PT-2/06SB Us90 NUWTUBE90
(Parallel Thru Splice #6 PT-2/06B Us90 NUWTUBE90
of Horizontal Cables) 2/0 #4 PT-2/04B Us90 NUWTUBE90
#2 Sol | PT-2/02SB Us90 NUWTUBE90
: #2 PT-2/02B Us90 NUWTUBE90
PS Connection Type 1/0 | PT-2/01/0B | US115 | NUWTUBE115
CableSize | Mold | Weld Metal 2/0 | PT-2/02/0B | US115 | NUWTUBE115
Run | Tap | PartNo. | ultrashot | NUWTUBE #8 Sol | PT-3/08SB Us90 NUWTUBE90
PS-858SL NUWTUBE25 #8 PT-3/08B Us90 NUWTUBE90
#8 #8 PS-88L US25 NUWTUBE25 #6 Sol | PT-3/06SB Us90 NUWTUBE90
#6 Sol | #6 Sol | PS-6S6SL us25 NUWTUBE25 #6 PT-3/06B us9o NUWTUBE90
#6 #6 PS-66L US25 NUWTUBE25 3/0 #4 PT-3/04B US115 | NUWTUBE115
#4 Sol | #4 Sol | PS-4S4SM US32 NUWTUBE32 #2 Sol | PT-3/02SB | US115 | NUWTUBE115
#a #a PS-44M US32 NUWTUBE32 #2 PT-3/02B US115 | NUWTUBE115
#2 Sol | #2 Sol | PS-252SM us4s NUWTUBE45 1/0 | PT-3/01/0B |  US115 | NUWTUBE115
2/0 | PT-3/02/0B | US150 | NUWTUBE150
3/0 | PT-3/03/0B | US150 | NUWTUBE150
#8 Sol | PT-4/08SB Us90 NUWTUBE90
#8 PT-4/08B Us90 NUWTUBE90
#6 Sol | PT-4/06SB Us90 NUWTUBE90
#6 PT-4/06B Us90 NUWTUBE90
PT #4 PT-4/04B US150 NUWTUBE150
4/0 | #2 Sol | PT-4/02SB US150 | NUWTUBE150
- #2 PT-4/02B US150 | NUWTUBE150
(Hpjrrii'c')i't;h{::jgls'ciao; 1/0 | PT-4/01/0B | US150 | NUWTUBE150
Conductor Over P’\un) 2/0 | PT-4/02/0B | US150 | NUWTUBE150
c@us Listed 467 3/0 | PT-4/03/0B| US200 | NUWTUBE200
PT Connection Type 4/0 | PT-4/04/0B | US200 | NUWTUBE200

Cable Size Mold Weld Metal

Run | Tap | PartNo. | ultraShot | NUWTUBE

#6 #6 PT-66B uUs25 NUWTUBE25
#8 Sol | PT-48SB Us32 NUWTUBE32

#8 PT-48B USs32 NUWTUBE32

#4 | #6 Sol | PT-46SB Us32 NUWTUBE32
#6 PT-46B USs32 NUWTUBE32

#4 PT-44B Us32 NUWTUBE32

. __________________________________________________________________________________________________________________________________________________________________|
Harger Lightning & Grounding - ©2021 Phone 847-548-8700 + www.harger.com « U.S.800-842-7437 273



ULTRAWVELD LIoke T 74

| Cable to Cable

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold
Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

7 uonasg

RT

(Tee of Horizontal
Run & Tap Cables)

SUO[123UU0Y JJWI3YI0X] Plamenn

S
S

%,

\

7
KT

orizontal Split
-Piece Design

2,
&

RT Connection Type
Cable Size Mold Weld Metal

Run | Tap | PartNo. | ultrashot | NUWTUBE

#6 #6 RT-66B US32 NUWTUBE32
#4 #4 RT-44B US32 NUWTUBE32
#2 Sol | #2 Sol RT-252SB uUs45 NUWTUBE45
#6 RT-26B us45 NUWTUBE45

#2 #4 RT-24B us45 NUWTUBE45
#2 Sol RT-22SB us45 NUWTUBE45

#2 RT-22B us45 NUWTUBE45

#6 RT-1/06B uUs45 NUWTUBE45

#4 RT-1/04B us45 NUWTUBE45

1/0 #2 Sol | RT-1/02SB uUs45 NUWTUBE45
#2 RT-1/02B us45 NUWTUBE45

1/0 RT-1/01/0B us9oo NUWTUBE90

#6 RT-2/06B us45 NUWTUBE45

#4 RT-2/04B us45 NUWTUBE45

2/0 #2 Sol | RT-2/02SB us45 NUWTUBE45
#2 RT-2/02B us45 NUWTUBE45

1/0 RT-2/01/0B us9o0 NUWTUBE9S0

2/0 RT-2/02/0B us9oo NUWTUBE90

#6 RT-3/06B us45 NUWTUBE45

#4 RT-3/04B us45 NUWTUBE45

#2 Sol | RT-3/02SB us45 NUWTUBE45

3/0 #2 RT-3/02B us45 NUWTUBE45
1/0 RT-3/01/0B us9o0 NUWTUBE90

2/0 RT-3/02/0B us9oo NUWTUBE9O

3/0 RT-3/03/0B US115 NUWTUBE115
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Cable to Cable

e Molds listed are for stranded cable. For solid conductor, add

Mold Information:

suffix "S" after conductor number. i.e. 4S = 4 AWG solid RT
conductor. <
e Price Key is the Bold Letter in the Mold Part No. (Tee of Horizontal s
e For mold Wear Plates, add suffix "WP" to the end of the Mold Run & Tap Cables) ]
(72]

Part No. See page 270 for details.
Required Tools & Accessories:

MH6 - Handle for "I" Price Key Molds

MH7 - Handle for "J" Price Key Molds .
Recommended Tools & Acce;’sories: c@us Listed 467

CCBRSH1 - Cable Cleaning Brush

MCBRSH1 - Mold Cleaning Brush

Ultraweld® Exothermic Connections

ot

Vertical & : AAER T
Horizontal Split o [ 1o,
3-Piece Design vo Byl

e

RT Connection Type RT Connection Type continued
Cable Size Mold Weld Metal Cable Size Mold Weld Metal

Run| Tap | PartNo. | yltrashot | NUWTUBE Run | | PartNo. | uyltraShot | NUWTUBE

#6 RT-4/061 Us90 NUWTUBE90 #2 RT-5CM2I US90 NUWTUBE90

#4 RT-4/041 Us90 NUWTUBE90 1/0 RT-5CM1/01I Us90 NUWTUBE90

#2 Sol RT-4/02SI Us90 NUWTUBE90 2/0 RT-5CM2/0I US90 NUWTUBE90

4/0 #2 RT-4/021 US90 NUWTUBE90 500 3/0 RT-5CM3/01 US150 NUWTUBE150
1/0 RT-4/01/01 Us90 NUWTUBE90 vy 4/0 RT-5CM4/01 US150 NUWTUBE150

2/0 RT-4/02/01 Us90 NUWTUBE90 250 MCM | RT-5CM25CMI US200 NUWTUBE200

3/0 RT-4/03/01 Us115 NUWTUBE115 300 MCM | RT-5CM3CMI US200 NUWTUBE200

4/0 RT-4/04/01 US150 NUWTUBE150 350 MCM | RT-5CM35CMI US200 NUWTUBE200
Py RT-25CM2T US90 NUWTUBESO 500 MCM | RT-5CM5CMI US300 | 2-NUWTUBE150

1/0 RT-25CM1/01 Us90 NUWTUBES0 1/0 RT-75CM1/0I US150 NUWTUBE150

250 2/0 RT-25CM2/0I Us90 NUWTUBES0 2/0 RT-75CM2/01 US150 NUWTUBE150
MCM 3/0 RT-25CM3/01 US150 NUWTUBE150 3/0 RT-75CM3/01 US150 NUWTUBE150
4/0 RT-25CM4/01 US150 NUWTUBE150 | | 750 4/0 RT-75CM4/01 US150 NUWTUBE150

250 MCM | RT-25CM25CMI US150 NUWTUBE150 | [ mcm | 250 MCM | RT-75CM25CMI us200 NUWTUBE200

300 MCM | RT-75CM3CMI US200 NUWTUBE200

#2 RT-3CM2I us9o NUWTUBE90 350 MCM | RT-75CM35CMI US250 NUWTUBE250
1/0 RT-3CM1/01 Us90 NUWTUBESO 500 MCM | RT-75CM5CM3 US400 | 2-NUWTUBE200
300 g/ 8 g‘ggmg/gi 615519500 NNUUV\\//VTTUU‘EEEESOO 750 MCM | RT-75CM75CM3 |  US500 | 2-NUWTUBE250
MCM 4§0 RT-3CM4;OI US150 | NUWTUBE150 1/0 RT-1MM1/0I US150 NUWTUBE150
250 MCM | RT-3CM25CMI US200 | NUWTUBE200 2/0 RT-1MM2/0X US150 NUWTUBE150

300 MCM | RT-3CM3CMI | US200 | NUWTUBE200 3/0 RT-1MM3/01 US200 | NUWTUBE200

4/0 RT-1MM4/01 US200 NUWTUBE200

#2 RT-35CM21 us9o NUWTUBE90 1000 | 250 MCM | RT-1MM25CMI US200 NUWTUBE200

1/0 RT-35CM1/01 us90 NUWTUBE90 MCM | 300 MCM | RT-1MM3CMI US200 NUWTUBE200

2/0 RT-35CM2/0I us9oo NUWTUBESO 350 MCM | RT-1MM35CMI US250 NUWTUBE250
350 3/0 RT-35CM3/01 US150 NUWTUBE150 500 MCM | RT-1MM5CM3 US400 | 2-NUWTUBE200
MCM 4/0 RT-35CM4/01 US150 NUWTUBE150 750 MCM | RT-1MM75CMJ US500 | 2-NUWTUBE250
250 MCM | RT-35CM25CMI US200 NUWTUBE200 1000 MCM RT-1MM1MMJ US500 2-NUWTUBE250

300 MCM | RT-35CM3CMI US200 NUWTUBE200
350 MCM | RT-35CM35CMI |  US200 NUWTUBE200

NOTES:
e Innovative 3-piece design allows for ease of cleaning mold cavities
and tap holes between connections.
e Proper care and cleaning extends the life of exothermic molds.
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Cable to Cable

e Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of
the Mold Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" & "Q" Price Key Molds

Recommended Tools & Accessories:

CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

7 uonasg

XO

(Cross of Horizontal
Cables, Lapped & Not Cut)

SUO[123UU0Y JJWI3YI0X] Plamenn

%,
N
S

N I

orizontal Split
-Piece Design

W

e

\\\\\\\\\\ullllluu,,//
7,

$
Z

XO Connection Type

Cable Size | Mold | Weld Metal
Run | Tap | PartNo. | yltrashot | NUWTUBE
#6 #6 X0-66B us4s NUWTUBE45
#4 #4 X0-44B Us65 NUWTUBEG65
#2 Sol | #2 Sol | X0-2S2SB Us90 NUWTUBE9SO
4o #4 X0-24B Us65 NUWTUBE65
#2 X0-22B Us90 NUWTUBE9SO
#4 X0-1/04Q US115 | NUWTUBE115
1/0 #2 X0-1/02Q US115 | NUWTUBE115
1/0 | X0-1/01/0Q | US150 | NUWTUBE150
#2 X0-2/02Q US150 | NUWTUBE150
2/0 1/0 | X0-2/01/0Q | US200 | NUWTUBE200
2/0 | X0-2/02/0Q | US200 | NUWTUBE200
#2 X0-3/02Q US150 | NUWTUBE150
3/0 1/0 | X0-3/01/0Q | US200 | NUWTUBE200
2/0 | X0-3/02/0Q | US200 | NUWTUBE200
3/0 | X0-3/03/0Q | US250 | NUWTUBE250
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Cable to Cable

e Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.
e For mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 270 for details.

Required Tools & Accessories:

MH6 - Handle for "I" Price Key Molds
MH7 - Handle for "J" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

X0

(Cross of Horizontal
Cables, Lapped & Not Cut)

Vertical & ¢
Horizontal Split
3-Piece Design
XO Connection Type continued
Cable Size ‘ Mold ‘ Weld Metal
Run Tap Part No. UltraShot NUWTUBE
#2 X0-4/021 US150 NUWTUBE150
1/0 X0-4/01/01 Us200 NUWTUBE200
4/0 2/0 X0-4/02/01 Us200 NUWTUBE200
3/0 X0-4/03/01 US250 NUWTUBE250
4/0 X0-4/04/01 USs250 NUWTUBE250
#2 X0-25CM2I1 US150 NUWTUBE150
1/0 X0-25CM1/01 US250 NUWTUBE250
250 2/0 X0-25CM2/01 US250 NUWTUBE250
MCM 3/0 X0-25CM3/01 US300 2-NUWTUBE150
4/0 X0-25CM4/01 US300 2-NUWTUBE150
250 MCM | X0O-25CM25CMI US300 2-NUWTUBE150
#2 X0O-5CM2I US250 NUWTUBE250
1/0 X0-5CM1/01 US300 2-NUWTUBE150
2/0 X0-5CM2/03 uUs400 2-NUWTUBE200
500 3/0 X0-5CM3/03 US500 2-NUWTUBE250
MCM 4/0 X0-5CM4/03 US500 2-NUWTUBE250
250 MCM | XO-5CM25CMJ US500 2-NUWTUBE250
300 MCM X0O-5CM3CMJ uUse600 3-NUWTUBE200
350 MCM | XO-5CM35CMJ US600 3-NUWTUBE200
500 MCM XO-5CM5CMJ US750 3-NUWTUBE250
NOTES:

e Innovative 3-piece design allows for ease of cleaning mold cavities
and tap holes between connections.
e Proper care and cleaning extends the life of exothermic molds.
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Cable to Cable

e Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

7 uonasg

(Cross of Horizontal Ca-
bles, Tap Cable Cut, Cables
in Same Plane)

SUO[123UU0Y JJWI3YI0X] Plamenn

c@us Listed 467

XX Connection Type XX Connection Type continued
Cable Size Mold Weld Metal Cable Size Mold Weld Metal
Run | Tap | PartNo. | uitrashot | NUWTUBE Run| Tap | PartNo. | ultrashot | NUWTUBE
#6 #6 XX-66B US32 NUWTUBE32 #2 XX-4/02B US115 NUWTUBE115
#4 #4 XX-44B usas NUWTUBE45 1/0 XX-4/01/0B uUs150 NUWTUBE150
4/0 2/0 XX-4/02/0B US150 NUWTUBE150
42 #4 XX-24B US65 NUWTUBE65 4/0 XX-4/04/0B US200 NUWTUBE200
#2 XX-22B Uses NUWTUBEG65 #2 XX-25CM2B US115 NUWTUBE115
#4 XX-1/04B US90 NUWTUBE90 1/0 XX-25CM1/0B US150 NUWTUBE150
1/0 #2 XX-1/02B US90 NUWTUBE90 250 2/0 XX-25CM2/0B US150 NUWTUBE150
1/0 | XX-1/01/0B US90 NUWTUBE90 MCM 3/0 XX-25CM3/0B US200 NUWTUBE200
2/0 1/0 | XX-2/01/0B | US115 | NUWTUBE115 250 MCM | XX-25CM25CMB |  US200 NUWTUBE200
2/0 | XX-2/02/0B | US115 | NUWTUBE115 #2 XX-5CM2B US200 NUWTUBE200
#2 XX-3/02B US115 | NUWTUBELLS 1/0 XX-5CM1/0B US250 NUWTUBE250
1/0 | XX-3/01/0B | US115 | NUWTUBEL15 2/0 XX-5CM2/0B US250 NUWTUBE250
3/0 2/0 | XX-3/02/0B | US150 | NUWTUBE150 500 3/0 XX-5CM3/0C US300 | 2-NUWTUBE150
30 | XX-3/03/0B | US150 | NUWTUBEL50 MM 4/0 XX-5CM4/0C US300 | 2-NUWTUBE150
250 MCM | XX-5CM25CMC US300 | 2-NUWTUBE150
300 MCM | XX-5CM3CMC US400 | 2-NUWTUBE200
350 MCM | XX-5CM35CMC US400 | 2-NUWTUBE200
500 MCM | XX-5CM5CMC US500 | 2-NUWTUBE250

. __________________________________________________________________________________________________________________________________________________________________|
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Cable to Ground Rod

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor. c@us Listed 467

e Molds listed are for tapered ground rods. For threaded sectional

rods, add suffix "S" after the ground rod number. i.e. 585 = 5/8"

sectional ground rod.

Molds with Price Key "L" SOLD WITH HANDLES.

If Handles not required, add suffix "-X" after the Mold Part No.

Price Key is the Bold Letter in the Mold Part No.

For mold Wear Plates, add suffix "WP" to the end of the Mold Part

No. See page 270 for details.

Required Tools & Accessories:

Section 4
Ultraweld® Exothermic Connections

MH1 - Handle for "B" Price Key Molds G D
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush (Single Cable Dead Ended
MCBRSH1 - Mold Cleaning Brush to Top of Ground Rod)
GD Connection Type GD Connection Type continued

Weld Metal Mold Weld Metal

UltraShot | NUWTUBE i i Part No. ‘UItraShot‘ NUWTUBE

GD-12F6L NUWTUBE25 #6 GD-346L us32 NUWTUBE32
#4 GD-12F4L US25 | NUWTUBE25 #4 GD-344L Us45 NUWTUBE45
#2Sol | GD-12F2SB US65 | NUWTUBE65 #2Sol | GD-342SB Us90 NUWTUBE90
#2 GD-12F2B US65 | NUWTUBE6S #2 GD-342B Us90 NUWTUBE90
12" 1/0 GD-12F1/0B US90 | NUWTUBESO 1/0 GD-341/0B |  US90 NUWTUBE90
2/0 GD-12F2/0B US90 | NUWTUBE9O 2/0 GD-342/0B |  US90 NUWTUBE90
3/0 GD-12F3/0B US90 | NUWTUBESO 3/4" 3/0 GD-343/0B |  US90 NUWTUBE90
4/0 GD-12F4/0B US90 | NUWTUBE9O 4/0 GD-344/0B |  US90 NUWTUBE90
250 MCM | GD-12F25CMB |  US90 | NUWTUBESO 250 MCM | GD-3425CMB |  US90 NUWTUBE90
300 MCM | GD-12F3CMB | US90 | NUWTUBE90 300 MCM | GD-343CMB | US115 | NUWTUBE115
#6 GD-586L US32 | NUWTUBE32 350 MCM | GD-3435CMB | US115 | NUWTUBE115
#4 GD-584L Us32 | NUWTUBE32 500 MCM | GD-345CMB | US150 | NUWTUBE150
#7250 | GD-582SB US65 | NUWTUBEGS 750 MCM | GD-3475CMB | US250 | NUWTUBE250
#2 GD-582B US65 | NUWTUBE65S 1/0 GD-101/0B | US150 | NUWTUBE150
1/0 GD-581/0B US90 | NUWTUBESO 2/0 GD-102/0B | US150 | NUWTUBE150
5/8" 2/0 GD-582/0B US90 | NUWTUBE9O 3/0 GD-103/0B | US150 | NUWTUBE150
3/0 GD-583/0B US90 | NUWTUBESO 4/0 GD-104/0B | US150 | NUWTUBE150
4/0 GD-584/0B US90 | NUWTUBE9O {» | 250MCM | GD-1025CMB| US150 | NUWTUBE150
250 MCM | GD-5825CMB | US115 | NUWTUBE115 300 MCM | GD-103CMB | US200 | NUWTUBE200
300 MCM | GD-583CMB | US115 | NUWTUBEL15 350 MCM | GD-1035CMB | US200 | NUWTUBE200
350 MCM | GD-5835CMB | US115 | NUWTUBE115 500 MCM | GD-105CMB | US200 | NUWTUBE200
500 MCM | GD-585CMB | US150 | NUWTUBE150 750 MCM | GD-1075CMB | US250 | NUWTUBE250

1000 MCM | GD-101MMB | US300 | 2-NUWTUBE150

NOTES:
e Molds shown are for copper-clad steel ground rods.
e 1/2" molds are for full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size. For sectional ground rods, add
letter "S" to ground rod size. See chart on page 330 for details.
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Cable to Ground Rod

e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor.

e Molds listed are for tapered ground rods. For threaded sectional
rods, add suffix "S" after the ground rod number. i.e. 585 = 5/8"
sectional ground rod.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:

MH1 - Handle for "K" Price Ke y Molds
MH2 - Handle for "D" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

(Parallel Thru Horizontal
Cables (Tap Over Run) to
Top of Ground Rod)

GF Connection Type GF Connection Type continued
Mold ‘ Weld Metal Mold ‘ Weld Metal
Part No. | yitrashot| NUWTUBE i PartNo- uitrashot | NUWTUBE
#6 GF-12F6K USs9o0 NUWTUBESO #6 GF-346K US90 NUWTUBESO
#4 GF-12F4K US115 NUWTUBE115 #4 GF-344K USs115 NUWTUBE115
#2 Sol GF-12F2SK US115 NUWTUBE115 #2 Sol GF-342SK US150 NUWTUBE150
1/2" #2 GF-12F2K US115 NUWTUBE115 #2 GF-342K US150 NUWTUBE150
1/0 GF-12F1/0K US150 NUWTUBE150 1/0 GF-341/0K Us200 NUWTUBE200
2/0 GF-12F2/0K Us200 NUWTUBE200 3/4" 2/0 GF-342/0K Us250 NUWTUBE250
3/0 GF-12F3/0K uUs250 NUWTUBE250 3/0 GF-343/0K US300 2-NUWTUBE150
4/0 GF-12F4/0K USs250 NUWTUBE250 4/0 GF-344/0K Us300 2-NUWTUBE150
#6 GF-586K US90 NUWTUBESO 250 MCM | GF-3425CMD | US400 | 2-NUWTUBE200
#2 Sol GF-582SK US150 NUWTUBE150 350 MCM | GF-3435CMD | US500 | 2-NUWTUBE250
#2 GF-582K US150 NUWTUBE150 #4 GF-104K US150 NUWTUBE150
1/0 GF-581/0K USs200 NUWTUBE200 #2 GF-102K us200 NUWTUBE200
5/8" 2/0 GF-582/0K US250 NUWTUBE250 1/0 GF-101/0K USs250 NUWTUBE250
3/0 GF-583/0K US300 2-NUWTUBE150 1" 2/0 GF-102/0K Us300 2-NUWTUBE150
4/0 GF-584/0K US300 2-NUWTUBE150 3/0 GF-103/0D uUs400 2-NUWTUBE200
250 MCM | GF-5825CMD uUs400 2-NUWTUBE200 4/0 GF-104/0D us400 2-NUWTUBE200
300 MCM | GF-583CMD US500 2-NUWTUBE250 250 MCM | GF-1025CMD US500 2-NUWTUBE250
350 MCM | GF-5835CMD US500 2-NUWTUBE250

NOTES:
e Molds shown are for copper-clad steel ground rods.
e 1/2" molds are for full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size. For sectional ground rods, add
letter "S" to ground rod size. See chart on page 330 for details.
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Cable to Ground Rod

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor.
e Molds listed are for tapered ground rods. For threaded sectional
rods, add suffix "S" after the ground rod number. i.e. 58S = 5/8"
sectional ground rod.
Molds with Price Key "L" and "M" SOLD WITH HANDLES.
If Handles not required, add suffix "-X" after the Mold Part No.
Price Key is the Bold Letter in the Mold Part No.
For mold Wear Plates, add suffix "WP" to the end of the Mold Part
No. See page 270 for details. c@us Listed 467
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:

CCBRSH1 - Cable Cleaning Brush

MCBRSH1 - Mold Cleaning Brush
(Horizontal Thru Cable
to Top of Ground Rod)

Section 4
Ultraweld® Exothermic Connections

GO Connection Type GO Connection Type continued

Mold Weld Metal Mold Weld Metal

Part No.

‘ Ultrashot ‘ NUWTUBE Part No. ‘ Ultrashot ‘ NUWTUBE

GO-12F6L US32 | NUWTUBE32 GO-346L NUWTUBE45

#4 GO-12F4L US32 | NUWTUBE32 #4 GO-344M US65 NUWTUBE65

#2Sol | GO-12F2SB US90 | NUWTUBESO #2Sol | GO-342SB Us90 NUWTUBE90

#2 GO-12F2B US90 | NUWTUBE9O #2 GO-342B US90 NUWTUBE90

12" 1/0 GO-12F1/0B US90 | NUWTUBESO 1/0 GO-341/0B | US115 | NUWTUBEL15
2/0 GO-12F2/0B US90 | NUWTUBE9O 2/0 GO-342/0B | US115 | NUWTUBE115

3/0 GO-12F3/0B | US115 | NUWTUBEL15 | [ 3/4" 3/0 GO-343/0B | US115 | NUWTUBEL15

4/0 GO-12F4/0B | US115 | NUWTUBE115 4/0 GO-344/0B | US115 | NUWTUBE115

250 MCM | GO-12F25CMB |  US150 | NUWTUBE150 250 MCM | GO-3425CMB | US150 | NUWTUBE150

300 MCM | GO-12F3CMB | US200 | NUWTUBE200 300 MCM | GO-343CMB | US200 | NUWTUBE200

#6 GO-586L US32 | NUWTUBE32 350 MCM | GO-3435CMB | US200 | NUWTUBE200

#4 GO-584L Us32 | NUWTUBE32 500 MCM | GO-345CMB | US250 | NUWTUBE250
#7250l | GO-582SB US90 | NUWTUBE9O 750 MCM | GO-3475CMC | US400 | 2-NUWTUBE200

#2 GO-582B US90 | NUWTUBE9O 1/0 GO-101/0B | US150 | NUWTUBE150

1/0 GO-581/0B US90 | NUWTUBESO 2/0 GO-102/0B | US150 | NUWTUBE150

5/8" 2/0 GO-582/0B | US115 | NUWTUBE115 3/0 GO-103/0B | US150 | NUWTUBE150
3/0 GO-583/0B | US115 | NUWTUBE115 4/0 GO-104/0B | US150 | NUWTUBE150

4/0 GO-584/0B | US115 | NUWTUBE115 ;v | 250 MCM | GO-1025CMB | US200 | NUWTUBE200

250 MCM | GO-5825CMB | US150 | NUWTUBE150 300 MCM | GO-103CMB | US200 | NUWTUBE200

300 MCM | GO-583CMB | US200 | NUWTUBE200 350 MCM | GO-1035CMB | US200 | NUWTUBE200

350 MCM | GO-5835CMB | US200 | NUWTUBE200 500 MCM | GO-105CMB | US250 | NUWTUBE250
500 MCM | GO-585CMB | US250 | NUWTUBE250 750 MCM | GO-1075CMC |  US400 | 2-NUWTUBE200
1000 MCM | GO-101MMC | US500 | 2-NUWTUBE250

NOTES:
e Molds are for copper-clad steel ground rods.
e 1/2" molds are for full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size. For sectional ground rods, add
letter "S" to ground rod size. See chart on page 330 for details.
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ULTRAWVELD LIoke T 74

Cable to Ground Rod

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold Part
No. See page 270 for details.

Required Tools & Accessories:
MH1 - Handle for "P" Price Key Molds
MH2 - Handle for "Y" Price Key Molds
MH3 - Handle for "R" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush G S
MCBRSH1 - Mold Cleaning Brush

7 uonasg

SUO[123UU0Y JJWI3YI0X] Plamenn

(Horizontal Thru Cable
to Side of Ground Rod)
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Cost Effective
2-Piece Design
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GS Connection Type GS Connection Type continued
Mold ‘ Weld Metal Mold ‘ Weld Metal
PartNo.  [uitrashot | NuwTue ff i Part No. | yjtrashot| NUWTUBE
#6 GS-12F6R US65 NUWTUBEG5 #6 GS-346R US65 NUWTUBEG65
#4 GS-12F4R uUse65 NUWTUBE65 #4 GS-344R uUse65 NUWTUBE65
#2 Sol GS-12F2SR US65 NUWTUBEG5 #2 Sol GS-342SR US65 NUWTUBEG65
#2 GS-12F2R uUse65 NUWTUBE65 #2 GS-342R uUse65 NUWTUBE65
1/2" 1/0 GS-12F1/0P US115 NUWTUBE115 3/4" 1/0 GS-341/0P US115 NUWTUBE115
2/0 GS-12F2/0P USs115 NUWTUBE115 2/0 GS-342/0P USs115 NUWTUBE115
3/0 GS-12F3/0P US150 NUWTUBE150 3/0 GS-343/0P US150 NUWTUBE150
4/0 GS-12F4/0P USs150 NUWTUBE150 4/0 GS-344/0P USs150 NUWTUBE150
250 MCM | GS-12F25CMP US150 NUWTUBE150 250 MCM | GS-3425CMP USs200 NUWTUBE200
#6 GS-586R US65 NUWTUBE6G5 500 MCM | GS-345CMY Us500 2-NUWTUBE250
#4 GS-584R US65 NUWTUBEG5
#2 Sol GS-582SR uUse65 NUWTUBE65
#2 GS-582R US65 NUWTUBEG5
5/8" 1/0 GS-581/0P USs115 NUWTUBE115
2/0 GS-582/0P US115 NUWTUBE115
3/0 GS-583/0P USs150 NUWTUBE150
4/0 GS-584/0P US150 NUWTUBE150
250 MCM | GS-5825CMP USs150 NUWTUBE150
500 MCM GS-585CMY uUs400 2-NUWTUBE200

NOTES:
e Molds shown are for copper-clad steel ground rods.
e 1/2" molds are for full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size. For sectional ground rods, add
letter "S" to ground rod size. See chart on page 330 for details.
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HARGER ULTRANVELD

Cable to Ground Rod

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor.

(2]
s
£
g
[=
5]
¢ Molds listed are for tappered ground rods. For threaded sectional <L
rods, add suffix "S" after the ground rod number. i.e. 58S = 5/8" g £
sectional ground rod. e
e Price Key is the Bold Letter in the Mold Part No. 0 Q
Required Tools & Accessories: @3
MH1 - Handle for "K" Price Key Molds °
MH2 - Handle for "D" Price Key Molds GT ;
Recommended Tools & Accessories: =
CCBRSH1 - Cable Cleaning Brush (Horizontal Thru Cable Plus Tap
MCBRSH1 - Mold Cleaning Brush Cable to Top of Ground Rod)
GT Connection Type GT Connection Type continued
Mold Weld Metal Mold \w
Part No. NUWTUBE Part No. ‘ UltraShot ‘ NUWTUBE
GT-586K NUWTUBESO GT-346K NUWTUBE90
#4 GT-584K uUsoo NUWTUBESO #4 GT-344K uUsoo NUWTUBESO
#2 Sol GT-582SK US115 NUWTUBE115 #2 Sol GT-342SK Us115 NUWTUBE115
#2 GT-582K Us115 NUWTUBE115 #2 GT-342K US115 NUWTUBE115
5/8" 1/0 GT-581/0K US150 NUWTUBE150 1/0 GT-341/0K Us150 NUWTUBE150
2/0 GT-582/0K us200 NUWTUBE200 3/4" 2/0 GT-342/0K us200 NUWTUBE200
3/0 GT-583/0K us250 NUWTUBE250 3/0 GT-343/0K us250 NUWTUBE250
4/0 GT-584/0K Us250 NUWTUBE250 4/0 GT-344/0K Us250 NUWTUBE250
250 MCM | GT-5825CMK us300 2-NUWTUBE150 250 MCM | GT-3425CMK us300 2-NUWTUBE150

300 MCM | GT-343CMD us400 2-NUWTUBE200
350 MCM | GT-3435CMD us400 2-NUWTUBE200

Ground Rod to Ground Rod

Mold Information: -
e Molds listed are for tapered ground rods. For GG Connection Type

threaded sectional rods, add suffix "S" after the Grouna Heavy Duty Mold

ground rod number. i.e. 58S = 5/8" sectional Rod Mold ‘ Weld Metel
ground rod. Size Part No
e Price Key is the Bold Letter in the Mold Part No. * | UltraShot | NUWTUBE
Required Tools & Accessories: 1/2" GG-12FB Us250 NUWTUBE250
MH1 - Handle for "B" Price Key Molds 5/8" GG-58C Us300 2-NUWTUBE150
MH2 - Handle for "C" Price Key Molds 3/4" GG-34C us400 2-NUWTUBE200

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

GG

(Butt Splice of Vertical
NOTES: Ground Rods)
e Molds shown are for copper-clad steel ground rods.
e 1/2" molds are for full size ground rods.
e For welding to stainless steel, galvanized steel or solid copper ground
rods, add letter "F" to ground rod size. For sectional ground rods, add
letter "S" to ground rod size. See chart on page 330 for details.
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Cable to Steel Surface

Mold Information:
e HB mold cable is off the steel surface.
e HD mold cable is on the steel surface.
e HD molds used on conductors 1/0 and larger may need Mold c@us Listed 467
Sealer (MLDSLR, see page 324).
e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number.
i.e. 4S = 4 AWG solid conductor.
Molds with Price Key "A" SOLD WITH FRAME.
If Frame not required, add suffix "-X" after the Mold Part No.
Price Key is the Bold Letter in the Mold Part No.
For HB mold Wear Plates, add suffix "WP" to the end of the
Mold Part No. See page 270 for details. H D
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds (Horizontal Cable to Horizontal
MH2 - Handle for "C" Price Key Molds Flat Steel Surface, ON Surface)
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

e o o o

MCBRSH1 - Mold Cleaning Brush HD Connection Type
UMHDKIT - Hold Down Kit
UMMHDA - Hold Down Kit when Price Key is "A" Cable Mold Weld Metal
Size Part No. | ultraShot | NUWTUBE
#6 Sol HD-6SA us45 NUWTUBE45
#6 HD-6A us45s NUWTUBE45
#4 HD-4A us45 NUWTUBE45
#2 Sol HD-2SA us45s NUWTUBE45
#2 HD-2A us45 NUWTUBE45
1/0 HD-1/0B usoo NUWTUBES0
2/0 HD-2/0B usoo NUWTUBESO
3/0 HD-3/0B Us115 NUWTUBE115
4/0 HD-4/0B US115 NUWTUBE115

250 MCM | HD-25CMB US115 NUWTUBE115
300 MCM | HD-3CMB US150 NUWTUBE150
350 MCM | HD-35CMB uUs200 NUWTUBE200
500 MCM | HD-5CMB us200 NUWTUBE200
750 MCM | HD-75CMB Us300 2-NUWTUBE150
1000 MCM | HD-1MMC us400 2-NUWTUBE200

c@us Listed 467 (Horizontal Cable to Horizontal
Flat Steel Surface, OFF Surface)

HB Connection Type
Mold Weld Metal

Part No. | ultraShot | NUWTUBE

#6 HB-6B US65 NUWTUBE65
#2 Sol HB-2SB uUs65 NUWTUBE65
#2 HB-2B US65 NUWTUBE65
1/0 HB-1/0B us9o NUWTUBE9O
2/0 HB-2/0B us9o NUWTUBESO
3/0 HB-3/0B US115 NUWTUBE115
4/0 HB-4/0B US115 NUWTUBE115
250 MCM | HB-25CMB US115 NUWTUBE115
300 MCM HB-3CMB US150 NUWTUBE150
350 MCM | HB-35CMB us200 NUWTUBE200
500 MCM HB-5CMC us200 NUWTUBE200
750 MCM | HB-75CMC uUs300 2-NUWTUBE150
1000 MCM | HB-1MMC us400 2-NUWTUBE200 UMHDKIT with Mold & Handle

U.S. Patent No. 6,382,496

284 Harger Lightning & Grounding « ©2021 Phone 847-548-8700 « www.harger.com * U.S. 800-842-7437



RAEGER UL

AAVELD

Cable to Steel Surface / Pipe

Mold Information:

HB mold cable is off the pipe surface.
HD mold cable is on the pipe surface.

HD molds used on conductors 1/0 and larger may need Mold

Sealer (MLDSLR, see page 324).

Molds listed are for stranded cable. For solid conductor, add

suffix "S" after conductor number.

i.e. 4S = 4 AWG solid conductor.

Molds with Price Key "A" SOLD WITH FRAME.

Molds with Price Key "A" do not use a handle.

Price Key is the Bold Letter in the Mold Part No.

For HB mold Wear Plates, add suffix "WP" to the end of the
Mold Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:

CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
UMHDKIT - Hold Down Kit

OR

CSKITHP - Chain Support Kit for Horizontal Pipe
UMMHDA - Hold Down Kit when Price Key is "A"

CABLE TO HORIZONTAL STEEL PIPE (HB & HD)
Use Mold Part No. with Pipe Size (**) Indicator

Cable Nominal Pipe Size Pipe Size Indicator

12" and Smaller
14" and Larger

Nominal Pipe Size®

#1 and None

Smaller

28" and Smaller Nominal Pipe Size®

1/0 thru 250 30" and Larger None

Example: #1/0 cable to 2-1/2" pipe = HB-1/02.5B

¢ See page 329 for pipe sizes.
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c@us Listed 467

HD

(Horizontal Cable to Top of
Horizontal Steel Pipe, ON Surface)

HD (Pipe) Connection Type

Cable Mold Weld Metal
Size Part No. | ultraShot | NUWTUBE
#6 HD-6**A us45 NUWTUBE45
#4 HD-4**A us4s NUWTUBE45
#2 Sol HD-2S**A us45 NUWTUBE45
#2 HD-2*%*A us4s NUWTUBE45
1/0 HD-1/0**B Us90 NUWTUBE90
2/0 HD-2/0**B Us90 NUWTUBE90
3/0 HD-3/0**B US115 NUWTUBE115
4/0 HD-4/0**B USs115 NUWTUBE115
250 MCM | HD-25CM**B US115 NUWTUBE115

**Add Pipe Size to Mold Part No.
See chart to the left.

c@us Listed 467

(Horizontal Cable to Top of
Horizontal Steel Pipe, OFF Surface)

HB (Pipe) Connection Type

Mold ‘ Weld Metal
Part No. UltraShot NUWTUBE
1/0 HB-1/0**B Us9o NUWTUBES0
2/0 HB-2/0**B Us90 NUWTUBE90
3/0 HB-3/0**B US115 NUWTUBE115
4/0 HB-4/0**B US115 NUWTUBE115
250 MCM | HB-25CM**B US115 NUWTUBE115

**Add Pipe Size to Mold Part No.
See chart to the left.
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ULTRAWVELD LIoke T 74

Cable to Steel Surface

Mold Information:

e HU mold cable is off the steel surface.

e HT mold cable is on the steel surface.

e HT molds used on conductors 1/0 and larger may need Mold
Sealer (MLDSLR, see page 324).

e Molds listed are for stranded cable. For solid conductor, add

suffix "S" after conductor number.

i.e. 4S = 4 AWG solid conductor.

Molds with Price Key "A" SOLD WITH FRAME.

If Frame not required, add suffix "-X" after the Mold Part No.

Price Key is the Bold Letter in the Mold Part No.

For HU mold Wear Plates, add suffix "WP" to the end of the

Mold Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds
Recommended Tools & Accessories: H U
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush (Horizontal Thru Cable to Horizontal
UMHDKIT - Hold Down Kit Flat Steel Surface, OFF Surface)

UMMHDA - Hold Down Kit when Price Key is "A"

HU Connection Type
Cable Mold |  WeldMetal

Size

Part No. | ultrashot | NUWTUBE

1/0 HU-1/0B usoo NUWTUBES0
2/0 HU-2/0B US115 NUWTUBE115
3/0 HU-3/0B US115 NUWTUBE115
4/0 HU-4/0B US150 NUWTUBE150
250 MCM | HU-25CMB US150 NUWTUBE150
300 MCM | HU-3CMB us200 NUWTUBE200
350 MCM | HU-35CMB uUS250 NUWTUBE250
500 MCM | HU-5CMC uUSs300 2-NUWTUBE150

HT

(Horizontal Thru Cable to Horizontal
Flat Steel Surface, ON Surface)

HT Connection Type

Cable Mold Weld Metal
Size Part No. | ultraShot NUWTUBE
#6 HT-6A us45 NUWTUBE45
#4 HT-4A uUs45 NUWTUBE45
#2 Sol HT-2SAA us45 NUWTUBE45
#2 HT-2A uUs45 NUWTUBE45
1/0 HT-1/0B Us9o0 NUWTUBE90
2/0 HT-2/0B US115 NUWTUBE115 .
3/0 HT-3/0B US115 NUWTUBE115 UMHDKIT with Mold & Handle
4/0 HT-4/0B US150 NUWTUBE150
250 MCM | HT-25CMB US150 NUWTUBE150
300 MCM | HT-3CMB Us200 NUWTUBE200 U.S. Patent No. 6.382 496
350 MCM | HT-35CMB Us200 NUWTUBE200 ! !
500 MCM HT-5CMC US300 2-NUWTUBE150
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HARGER ULTRANVELD

Cable to Steel Surface

Mold Information:

e Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number.
i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For VA mold Wear Plates, add suffix "WP" to the end
of the Mold Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds VD

Recommended Tools & Accessories: .
CCBRSH1 - Cable Cleaning Brush (Vertical Downward Cable to
MCBRSH1 - Mold Cleaning Brush Vertical Flat Steel Surface)
MSKIT - Magnetic Support Kit

Section 4
Ultraweld® Exothermic Connections

VD Connection Type
Cable Mold %

Size | PartNo. | ultraShot | NUWTUBE

#6 VD-6B Us45 NUWTUBE45

) #4 VD-4B Us65 NUWTUBEG5

°@“s Listed 467 #2Sol | VD-2SB US65 NUWTUBE65

#2 VD-2B Us65 NUWTUBEG5

VA 1/0 VD-1/0B US115 NUWTUBE115

2/0 VD-2/0B Us115 NUWTUBE115

3/0 VD-3/0B US150 NUWTUBE150

(Cable Down at 45° to 4/0 VD-4/0B US150 NUWTUBE150
Vertical Flat Steel Surface) 250 MCM | VD-25CMB US200 NUWTUBE200
300 MCM | VD-3CMB US200 NUWTUBE200

350 MCM | VD-35CMB |  US250 NUWTUBE250
500 MCM | VD-5CMB US300 | 2-NUWTUBE150

VA Connection Type

Cable Mold Weld Metal

Size Part No. | ultraShot | NUWTUBE

#6 VA-6B US45 NUWTUBE45

#4 VA-4B US45 NUWTUBE45

#2Sol | VA-2SB US45 NUWTUBE45

#2 VA-2B US45 NUWTUBE45

1/0 VA-1/0B US90 NUWTUBES0

2/0 VA-2/0B US90 NUWTUBESO

3/0 VA-3/0B | US115 NUWTUBE115

4/0 VA-4/0B | US115 NUWTUBE115
250 MCM | VA-25CMB | US115 NUWTUBE115
300 MCM | VA-3CMB | US150 NUWTUBE150
350 MCM | VA-35CMB | US200 NUWTUBE200 d
500 MCM | VA-5CMB | US200 NUWTUBE200 :
750 MCM | VA-75CMC | US300 | 2-NUWTUBE150 MSKIT with Mold Handle
1000 MCM | VA-IMMC | US400 | 2-NUWTUBE200

U.S. Patent No. 6,382,496
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ULTRANVELD

Cable to Steel Surface / Pipe

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold Part
No. See page 270 for details.

Required Tools & Accessories:
CSH1 - Chain Support Handle clamp for "B" Price Key Molds OR
MH1 - Mold Handle for "B" Price Key Molds AND
CSKIT - Chain Support Kit

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

-

7 uonasg

VA

(Cable Down at 45° to Side of
Vertical or Horizontal Steel Pipe)

c@us Listed 467

SUO[123UU0Y JJWI3YI0X] Plamenn

P

VA (Pipe) Connection Type (Range Taking)

‘ Weld Metal

UltraShot | NUWTUBE

\ UltraShot \ NUWTUBE

Mold
Part No.

Mold
Part No.

Nominal

Nominal

Pipe

Pipe Size

1-1/4" to 4" Pipe | VA-6V1.25X4B NUWTUBE45 2" to 4" Pipe VA-1/0V2X4B us9oo NUWTUBE90
4" to 6" Pipe VA-6V4X6B us45 NUWTUBE45 4" to 6" Pipe VA-1/0V4X6B us9oo NUWTUBE90
#6 6" to 10" Pipe VA-6V6X10B us45 NUWTUBE45 1/0 6" to 10" Pipe VA-1/0V6X10B us9o NUWTUBE90
12" to 30" Pipe VA-6V12X30B us45 NUWTUBE45 12" to 30" Pipe VA-1/0V12X30B us9oo NUWTUBE90
32" Pipe or Larger VA-6B us45 NUWTUBE45 32" Pipe or Larger VA-1/0B Us9o NUWTUBES0
1-1/2" to 4" Pipe VA-4V1.5X4B us45 NUWTUBE45 2" to 4" Pipe VA-2/0V2X4B usoo NUWTUBESO
4" to 6" Pipe VA-4V4X6B us45 NUWTUBE45 4" to 6" Pipe VA-2/0V4X6B usoo NUWTUBE90
#4 6" to 10" Pipe VA-4V6X10B us45 NUWTUBE45 2/0 6" to 10" Pipe VA-2/0V6X10B usoo NUWTUBE90
12" to 30" Pipe VA-4V12X30B us45 NUWTUBE45 12" to 30" Pipe VA-2/0V12X30B usoo NUWTUBE90
32" Pipe or Larger VA-4B us45 NUWTUBE45 32" Pipe or Larger VA-2/0B Us9o NUWTUBE90
1/2" to 1" Pipe VA-2SV.5X1B us45 NUWTUBE45 2" to 4" Pipe VA-3/0V2X4B US115 NUWTUBE115
1-1/2" to 4" Pipe | VA-25V1.5X4B us45 NUWTUBE45 4" to 6" Pipe VA-3/0V4X6B US115 NUWTUBE115
#2 4" to 6" Pipe VA-25V4X6B us45 NUWTUBE45 3/0 6" to 10" Pipe VA-3/0V6X10B US115 NUWTUBE115
Sol 6" to 10" Pipe VA-25V6X10B us45 NUWTUBE45 12" to 30" Pipe VA-3/0V12X30B US115 NUWTUBE115
12" to 30" Pipe VA-25V12X30B us45 NUWTUBE45 32" Pipe or Larger VA-3/0B US115 NUWTUBE115
32" Pipe or Larger VA-25B US45 | NUWTUBE45 2" to 4" Pipe VA-4/0V2X4B | US115 | NUWTUBEL15
1-1/2" to 4" Pipe VA-2V1.5X4B us45 NUWTUBE45 4" to 6" Pipe VA-4/0V4X6B US115 NUWTUBE115
4" to 6" Pipe VA-2V4X6B us45 NUWTUBE45 4/0 6" to 10" Pipe VA-4/0V6X10B US115 NUWTUBE115
#2 6" to 10" Pipe VA-2V6X10B us45 NUWTUBE45 12" to 30" Pipe VA-4/0V12X30B US115 NUWTUBE115
12" to 30" Pipe VA-2V12X30B us45 NUWTUBE45 32" Pipe or Larger VA-4/0B US115 NUWTUBE115

32" Pipe or Larger VA-2B us45 NUWTUBE45

VA (Pipe) Connection Type

(of1:] ) Mold ‘ Weld Metal CABLE TO VERTICAL STEEL PIPE
Size Part No. | UltraShot | NUWTUBE Use Mold Part No.; add "V" with Pipe Size (**) Indicator
#6 VA-6%*B Us4s NUWTUBE45 Cable Nominal Pipe Size Pipe Size Indicator
#4 VA-4**B us45 NUWTUBE45 #4 thru 30" and Smaller Nominal Pipe Size®
#2Sol | VA-2S**B |  US45 | NUWTUBE45 250 32" and Larger None
#2 VA-2**B us45 NUWTUBE45 —
1/0 | VA-1/0*%*B Usoo NUWTUBE90 Example: #2 cable to 2-1/2" pipe = VA-2V2.5B
2/0 VA-2/0**B usoo NUWTUBESO CABLE TO HORIZONTAL STEEL PIPE
3/0 | VA-3/0**B | US115 | NUWTUBE115 Use Mold Part No.; add "H" and Pipe Size (**) Indicator
40 | VA-4/0**B | US115 | NUWTUBEL15 Example: #2/0 cable to 6" pipe = VA-2/0H6B

**Add Horizontal or Vertical Pipe Orientation and
Pipe Size Indicator. See chart to the right.

¢ See page 329 for pipe sizes.

NOTE:

Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through issues
with the pipe (typically with 2/0 or 4/0 conductors), adding sand inside the fence post well past the
exothermic connection may solve this problem. Another solution would be to use a smaller conductor
such as a #2 AWG jumper which uses a smaller size weld metal. The last solution may be to use
mechanical fence clamp assembly such as the ones found in Section 1 on page 141.
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HARGER ULTRANVELD

Cable to Steel Surface / Pipe

Mold Information:
e Molds listed are for stranded cable. For solid
conductor, add suffix "S" after conductor number. O
i.e. 4S = 4 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
CSH1 - Chain Support Handle clamp for "B" Price Key Molds
OR
MH1 - Mold Handle for "B" Price Key Molds AND

CSKIT - Chain Support Kit
Recommended Tools & Accessories: v D
CCBRSH1 - Cable Cleaning Brush

MCBRSH1 - Mold Cleaning Brush (Vertical Downward Cable to Side
of Vertical or Horizontal Steel Pipe)

CSKIT with Mold Handle

VD (PIPE) VD (Pipe) Connection Type
Connection Type (Range Taking) Cable Mold Weld Metal
Size Part No.
Mold Cable Nominal | Weld Metal #6 VD-6**B | UIOt | N45
Part No. Size Pipe Size UltraShot NUWTUBE -
rasno #4 VD-4%*B US65 NUWTUBE65
VD-2SV1.25X4B | #2 Sol | 1-1/4" to 4" Pipe Use65 NUWTUBE65 #2 Sol VD-25**B US65 NUWTUBE65
VD-2V1.25X4B #2 | 1-1/4" to 4" Pipe US65 NUWTUBE65 #2 VD-2**B Use5 NUWTUBEGS
1/0 VD-1/0%*B US115 | NUWTUBE115
VD-1/0V1.25X4B 1/0 1-1/4" to 4" Pipe Us115 NUWTUBE115 2/0 VD-2/0**B US115 NUWTUBE115
P 3/0 VD-3/0%*B US150 | NUWTUBE150
VD-2/0V1.25X4B | 2/0 | 1-1/4"to 4" Pipe | US115 NUWTUBE115
/ / / P 4/0 VD-4/0%*B US150 | NUWTUBE150
VD-4/0V1.25X4B | 4/0 | 1-1/4"to 4" Pipe | US150 NUWTUBE150 250 MCM | VD-25CM**B | US200 | NUWTUBE200

**Add Horizontal or Vertical Pipe Orientation and
Pipe Size Indicator. See chart below.

VD (FENCE POST)
nn ionT Ran Takin
Connectio ype (Ra ge 1a g) CABLE TO VERTICAL STEEL PIPE
Cable | Nominal Round Weld Metal Use Mold Part No.; add "V" with Pipe Size (**) Indicator

S L LD ‘ UltraShot ‘ NUWTUBE Cable Nominal Pipe Size | Pipe Size Indicator

VD-2SV1.25X4B | #2 Sol | 1-1/4" to 4" Post Uses NUWTUBEG65 #4 thru 250 30" and Smaller Nominal Pipe Size®

ru "

VD-2V1.25X4B | #2 | 1-1/4"to 4" Post | US65 NUWTUBE65 32" and Larger None
VDRFP-1/0B 1/0 | 1-1/4"to 4" Post | US90 | NUWTUBEQO Example: #2 cable to 2-1/2" pipe = VD-2V2.5B
VDRFP-2/0B | 2/0 | 1-1/4"to4" Post | US90 | NUWTUBE9O CABLE TO HORIZONTAL STEEL PIPE

Use Mold Part No.; add "H" and Pipe Size (**) Indicator
VDRFP-4/0B 4/0 | 1-1/4"to 4" Post | US115 | NUWTUBE115 Example: #2/0 cable to 6" pipe = VD-2/0H6B

¢ See page 329 for pipe sizes.

NOTE:
Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through issues
with the pipe (typically with 2/0 or 4/0 conductors), adding sand inside the fence post well past the
exothermic connection may solve this problem. Another solution would be to use a smaller conductor
such as a #2 AWG jumper which uses a smaller size weld metal. The last solution may be to use
mechanical fence clamp assembly such as the ones found in Section 1 on page 141.
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Cable to Steel Surface
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Mold Information:

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For VH mold Wear Plates, add suffix "WP" to the end of the
Mold Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

VH

(Horizontal Thru Cable to
Vertical Flat Steel Surface)

VH Connection Type

Cable Mold ‘ Weld Metal
Size Part No. | uUltraShot | NUWTUBE
#6 VH-6B Us65 NUWTUBE65
#4 VH-4B Us65 NUWTUBE65
#2 Sol VH-2SB us65 NUWTUBE65
#2 VH-2B Us65 NUWTUBE65
1/0 VH-1/0B US115 NUWTUBE115
2/0 VH-2/0B US115 NUWTUBE115
3/0 VH-3/0B US150 NUWTUBE150
4/0 VH-4/0B US150 NUWTUBE150
250 MCM | VH-25CMB US150 NUWTUBE150

290

VL

(Horizontal Dead End Cable to
Vertical Flat Steel Surface®)

VL Connection Type

Cable Mold Weld Metal
Size Part No. | ultraShot | NUWTUBE
#6 VL-6B Us45 NUWTUBE45
#4 VL-4B us4s NUWTUBE45
#2 Sol VL-2SB us45 NUWTUBE45
#2 VL-2B us4s NUWTUBE45
1/0 VL-1/0B Us90 NUWTUBE90
2/0 VL-2/0B Us9o NUWTUBE90
3/0 VL-3/0B US115 NUWTUBE115
4/0 VL-4/0B Us11s NUWTUBE115
250 MCM | VL-25CMB US115 NUWTUBE115
300 MCM | VL-3CMB US150 NUWTUBE150
350 MCM | VL-35CMB US200 NUWTUBE200
500 MCM | VL-5CMB Us200 NUWTUBE200
°NOTES:

e VL is a Left Hand mold.
e To order a Right Hand mold, change the VL
in the Mold Part No. to VR. Example: VR-6B.

\
\

VR

(Horizontal Dead End Cable to
Vertical Flat Steel Surface®)
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AAVELD

RAEGER UL

Cable to Steel Surface / Pipe

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add suffix
"S" after conductor number. i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For VH mold Wear Plates, add suffix "WP" to the end of the Mold
Part No. See page 270 for details.

Required Tools & Accessories:

For VH mold: MH1 - Mold Handle for "B" Price Key Molds AND
CSKITHSVM - Chain Support Kit for VH Mold

For VL & VR molds: MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

(Horizontal Dead End Cable to
Side of Horizontal Steel Pipe®)

VL (Pipe) Connection Type

Mold ‘ Weld Metal

Part No. UltraShot NUWTUBE

Size

Cable

#6 VL-6**B Us4s NUWTUBE45
#4 VL-4**B us4s NUWTUBE45
#2 Sol | VL-2S**B Us4s NUWTUBE45
#2 VL-2*%*B us4s NUWTUBE45
© 1/0 VL-1/0%*B Us90 NUWTUBE90
2/0 VL-2/0**B USs90 NUWTUBE90
3/0 VL-3/0%*B Us115 NUWTUBE115
CSKITHSVM 4/0 VL-4/0%*B Us115 NUWTUBE115
(Required for VH Mold) 250 MCM | VL-25CM**B |  US115 NUWTUBE115
§£§E **Add Pipe Size and Horizontal Pipe to Mold Part
v H No. See chart below.
(Horizontal Thru Cable to
Side of Vertical Steel Pipe)
N
VH (Pipe) Connection Type

Cable Mold ‘ Weld Metal
Size Part No. UltraShot | NUWTUBE *NOTES:

#6 VH-6**B US65 NUWTUBE65 e VL is a Left Hand mold.

#jgol VVH"'_‘24S****BB ngg mgwmgggg e To order a Right Hand mold, change the VL
#2 VH-2%*B US65 NUWTUBE6S in the Mold Part No. to VR. Example: VR-6B.
1/0 VH-1/0**B US115 | NUWTUBE115
2/0 VH-2/0%*B US115 | NUWTUBE115
3/0 VH-3/0%*B US150 | NUWTUBE150
4/0 VH-4/0%*B US150 | NUWTUBE150 VR

250 MCM | VH-25CM**B | US150 | NUWTUBE150

(Horizontal Dead End Cable to
Side of Horizontal Steel Pipe®)

**Add Pipe Size and Vertical Pipe to Mold Part No.
See chart below.

CABLE TO VERTICAL STEEL PIPE
Use Mold Part No.; add "V" with Pipe Size (**) Indicator

CABLE TO HORIZONTAL STEEL PIPE
Use Mold Part No.; add "H" with Pipe Size (**) Indicator

1/0 thru 250

28" and Smaller
30" and Larger

Nominal Pipe Size®
None

1/0 thru 250

Cable Nominal Pipe Size Pipe Size Indicator Cable Nominal Pipe Size Pipe Size Indicator
#1 and 12" and Smaller Nominal Pipe Size® #1 and 12" and Smaller Nominal Pipe Size®
Smaller 24" and Larger None Smaller 14" and Larger None

28" and Smaller
30" and Larger

Nominal Pipe Size®
None

Example: #2 cable to 2-1/2" pipe = VH-2V2.5B

Example: #2 cable to 2-1/2" pipe = VL-2H2.5B

¢ See page 329

for pipe sizes.

& See page 329 for pipe sizes.
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ULTRAWVELD LIoke T 74

Cable to Steel Surface

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.
e Price Key is the Bold Letter in the Mold Part No.
e For VT mold Wear Plates, add suffix "WP" to the end of the
Mold Part No. See page 270 for details.
Required Tools & Accessories:
MH1 - Handle for "B" and "K" Price Key Molds vu

7 uonasg

MH2 - Handle for "D" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
MSKIT - Magnetic Support Kit

SUO[123UU0Y JJWI3YI0X] Plamenn

(Vertical Cable Dead End to
Vertical Flat Steel Surface)

VU Connection Type

Cable Mold Weld Metal
Size Part No. | yltraShot | NUWTUBE
#6 VU-6B uUses NUWTUBE65
#4 VU-4B US65 NUWTUBEG5
#2 Sol VU-2SB uUses NUWTUBE65
#2 VU-2B US65 NUWTUBEG5
1/0 VU-1/0B US150 NUWTUBE150
2/0 VU-2/0B US150 NUWTUBE150
3/0 VU-3/0K uUs200 NUWTUBE200
4/0 VU-4/0K Us200 NUWTUBE200
250 MCM VU-25CMK uUs200 NUWTUBE200
VT 300 MCM | VU-3CMK US250 NUWTUBE250
350 MCM VU-35CMK USsS300 2-NUWTUBE150
Vertical Flat Steel Surface) 750 MCM | VU-75CMD* | US500 | 2-NUWTUBE250

* MSKITXL recommended
VT Connection Type

Cable Mold | Weld Metal
Size Part No. | ultraShot | NUWTUBE
#6 VT-6B US90 NUWTUBE90
#4 VT-4B US90 NUWTUBE90
#2 Sol VT-2SB US115 NUWTUBE115
#2 VT-2B US115 NUWTUBE115
1/0 VT-1/0K US200 NUWTUBE200
2/0 VT-2/0K US200 NUWTUBE200
3/0 VT-3/0K US250 NUWTUBE250
4/0 VT-4/0K* US250 NUWTUBE250
250 MCM | VT-25CMK* US250 NUWTUBE250

* MSKITXL recommended
U.S. Patent No. 6,382,496

MSKIT

. __________________________________________________________________________________________________________________________________________________________________|
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HARGER ULTRANVELD

Cable to Steel Surface / Pipe

(2]
[=
Mold Information: %
e Molds listed are for stranded cable. For solid conductor, add suffix e
"S" after conductor number. i.e. 4S = 4 AWG solid conductor. © §
e Price Key is the Bold Letter in the Mold Part No. Y
e For VT mold Wear Plates, add suffix "WP" to the end of the Mold g £
Part No. See page 270 for details. S §
Required Tools & Accessories: n E
CSH1 - Chain Support Handle clamp for "B" and "K" Price Key Molds o
OR °
MH1 - Mold Handle for "B" and "K" Price Key Molds AND ;
CSKIT - Chain Support Kit =
Recommended Tools & Accessories: v U
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush PN (Vertical Cable Dead End
to Side of Vertical or
Horizontal Steel Pipe)
VU (Pipe) Connection Type
Cable Mold ‘ Weld Metal
Size Part No. UltraShot NUWTUBE
#6 VU-6**B uUse65 NUWTUBEG65
. #4 VU-4**B uUse65 NUWTUBE65
CSKIT with Mold Handle #2 S0l | VU-25**B US65 NUWTUBE65
© U.S. Patent No. 6,382,496 #2 VU-2**B uses NUWTUBE65
1/0 VU-1/0**B US150 NUWTUBE150
2/0 VU-2/0**B US150 NUWTUBE150
3/0 VU-3/0**K uUs200 NUWTUBE200
4/0 VU-4/0*%*K Us200 NUWTUBE200
250 MCM | VU-25CM**K uUs200 NUWTUBE200

**Add Pipe Size and Horizontal or Vertical Pipe to
CSKIT Mold Part No. See chart below.

VT

(Vertical Thru Cable to Side of
Vertical or Horizontal Steel Pipe)

VT (Pipe) Connection Type

Cable Mold Weld Metal CABLE TO VERTICAL STEEL PIPE

Size Part No. ‘ UltraShot ‘ NUWTUBE Use Mold Part No.; add "V" with Pipe Size (**) Indicator
#6 VT-6%*B Us90 NUWTUBE90 Cable Nominal Pipe Size Pipe Size Indicator
#4 VT-4**B us9o NUWTUBESO 28" and Smaller Nominal Pipe Size®

#2Sol | VT-25**B US115 | NUWTUBE115 #4 thru 250 30" and Larger None
#2 VT-2**B UsS115 NUWTUBE115
1/0 VT-1/0%*K Us200 NUWTUBE200 Example: #2 cable to 2-1/2" pipe = VT-2V2.5B
2/0 VT-2/0%*K US200 | NUWTUBE200 CABLE TO HORIZONTAL STEEL PIPE
3/0 VT-3/0**K US250 NUWTUBE250 Use Mold Part No.; add "H" with Pipe Size (**) Indicator
4/0 VT-4/0**K USs250 NUWTUBE250 le: I wo _

250 MCM | VT-25CM**K | US250 | NUWTUBE250 Example: #2/0 cable to 6" pipe = VT-2/0H6B

**Add Horizontal or Vertical Pipe Orientation and © See page 329 for pipe sizes.

Pipe Size Indicator. See chart to the right.
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ULTRAWVELD LIoke T 74

Cable to Lug or Busbar

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.
Price Key is the Bold Letter in the Mold Part No.
e For mold Wear Plates, add suffix "WP" to the end of the Mold
Part No. See page 270 for details.
Required Tools & Accessories:
MH1 - Handle for "B" Price Key Molds
MH2 - Handle for "C" Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg
[ ]

(Butt End Splice of Horizontal
See pages 307 & 308 for Lugs. Cable to Lug or Busbar)

LE Connection Type

Cable Lug Mold \ Weld Metal
Size Size Part No. UltraShot NUWTUBE
#6 1/8 x 1 LE-6181B Us45 NUWTUBE45
#4 1/8 x 1 LE-4181B us45 NUWTUBE45
#2 Sol 1/8 x 1 LE-25181B US45 NUWTUBE45
#2 1/8 x 1 LE-2181B Us45 NUWTUBE45
1/0 1/8 x 1 LE-1/0181B us45 NUWTUBE45
1/4 x 1 LE-1/0141B us65 NUWTUBE65
2/0 1/8 x 1 LE-2/0181B uSs65 NUWTUBE65
1/4 x 1 LE-2/0141B us65 NUWTUBE65
3/0 3/16 x 1 LE-3/03161B Us90 NUWTUBE90
1/4 x 1 LE-3/0141B USs90 NUWTUBE90
3/16 x 1 LE-4/03161B Us90 NUWTUBE90
4/0 1/4 x 1 LE-4/0141B USs90 NUWTUBE90
1/4 x 1-1/4 | LE-4/0141.25B Us90 NUWTUBE90
1/4 x 1-1/2 | LE-4/0141.5B USs90 NUWTUBE90
1/4 x 1 LE-25CM141B Us90 NUWTUBE90
250 MCM | 1/4 x 1-1/4 | LE-25CM141.25B Us90 NUWTUBE90
1/4 x 1-1/2 | LE-25CM141.5B Us90 NUWTUBE90
1/4 x 1-1/2 | LE-5CM141.5B US200 NUWTUBE200
1/4 x 2 LE-5CM142B US200 NUWTUBE200
500 MCM 3/8x1 LE-5CM381B US200 NUWTUBE200
3/8 x 1-1/2 | LE-5CM381.5B US200 NUWTUBE200
3/8 x 2 LE-5CM382B US300 2-NUWTUBE150
1/4 x 2 LE-75CM142C US300 2-NUWTUBE150
750 MCM | 3/8 x 1-1/2 | LE-75CM381.5C US300 2-NUWTUBE150
3/8 x 2 LE-75CM382B US300 2-NUWTUBE150
3/8 x 2 LE-1MM382C US400 2-NUWTUBE200
1000 MCM | 7/16 x 2 LE-1MM7162C US400 2-NUWTUBE200
1/2x 2 LE-1MM122C US500 2-NUWTUBE250

. __________________________________________________________________________________________________________________________________________________________________|
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HARGER ULTRANVELD

Cable to Lug or Busbar

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold
Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

Section 4
Ultraweld® Exothermic Connections

See page 308 for Lugs.

(Butt End Splice of Horizontal
Cable to Lug Bent J)

LBJ Connection Type
Cable Lug ‘ Mold \w

Size Size

Part No. | UltraShot | NUWTUBE

#6 1/8x 1 LBJ-6181B US32 NUWTUBE32
#4 1/8 x1 LBJ-4181B UsS32 NUWTUBE32
#2Sol | 1/8x1 LBJ-25181B US32 NUWTUBE32
#2 1/8 x 1 LBJ-2181B USs32 NUWTUBE32
1/0 1/8x 1 LBJ-1/0181B us45 NUWTUBE45
2/0 1/8x 1 LBJ-2/0181B us45 NUWTUBE45
3/16 x 1 | LBJ-2/03161B Us65 NUWTUBEG65

3/0 1/8x 1 LBJ-3/0181B Us65 NUWTUBEG65
3/16 x 1 | LB]-3/03161B use5 NUWTUBEG65

4/0 1/8 x1 LBJ-4/0181B use5 NUWTUBE65
3/16 x 1 | LB]-4/03161B Us65 NUWTUBEG65
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ULTRAWVELD LIoke T 74

Cable to Busbar

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.

=

3

H

1]

g,

m

3w

=¥l ¢ Price Key is the Bold Letter in the Mold Part No.

o = - -

3 S I Required Tools & Accessories:

& MH1 - Handle for "B" Price Key Molds

S MH2 - Handle for "C" Price Key Molds B E

;D Recommended Tools & Accessories:

a CCBRSH1 - Cable Cleaning Brush :

=3 . (Horizontal Cable Tap to Edge of
o -

3 MCBRSH1 - Mold Cleaning Brush Horizontal Flat Busbar)

BE Connection Type

Bus/Lug Mold Weld Metal

Size Part No. | yitrashot | NUWTUBE
#6 BE-141.56B US65 NUWTUBE65
#2 Sol BE-141.52SB US65 NUWTUBE65
#2 BE-141.52B US65 NUWTUBE65
1/0 BE-141.51/0B US90 NUWTUBES0
4 x 112 2/0 BE-141.52/0B US90 NUWTUBESO
N DEn 3/0 BE-141.53/0B US90 NUWTUBESO
4/0 BE-141.54/0B US90 NUWTUBESO
250 MCM | BE-141.525CMB | US115 NUWTUBE115
300 MCM | BE-141.53CMB | US115 NUWTUBE115
350 MCM | BE-141.535CMB |  US150 NUWTUBE150
500 MCM | BE-141.55CMB | US200 NUWTUBE200
1/0 BE-381.51/0B US90 NUWTUBESO
2/0 BE-381.52/0B US90 NUWTUBESO
3/0 BE-381.53/0B US115 NUWTUBE115
4/0 BE-381.54/0B Usi1s NUWTUBE115
3/8 x 1-1/2 | 250 MCM | BE-381.525CMB |  US150 NUWTUBE150
& WIDER | 300 MCM | BE-381.53CMB | US150 NUWTUBE150
350 MCM | BE-381.535CMB | US200 NUWTUBE200
500 MCM | BE-381.55CMB | US250 NUWTUBE250
750 MCM | BE-381.575CMC | US300 | 2-NUWTUBE150
1000 MCM | BE-381.51MMC | US400 | 2-NUWTUBE200

. __________________________________________________________________________________________________________________________________________________________________|
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HARGER ULTRANVELD

Cable to Reinforcing Steel

APPLICATION NOTES:

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.
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ULTRANVELD

Cable to Reinforcing Steel

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add

suffix "S" after conductor number.
i.e. 4S = 4 AWG solid conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For information on sizes not listed, please contact the factory.
Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds

WRPSLV - Wrap Sleeve Packing Material

Recommended Tools & Accessories:

CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

([Important: See Packing Material Notes.)

RB Connection Type

RB

(Tee of Horizontal Thru
Reinforcing steel &
Horizontal Tap Cable)

Mold Packing ‘ Weld Metal
UltraShot | NUWTUBE
#6 RB-36B | WRPSLV us45 NUWTUBE45
#4 RB-34B | WRPSLV us45 NUWTUBE45 . .
#2Sol | RB-32SB | WRPSLV |  US65 NUWTUBE65 Packing Material Notes
3 #2 RB-32B | WRPSLV US65 NUWTUBE65
1/0 RB-31/0B | WRPSLV Us90 NUWTUBE90 : :
2/0 | RB-32/0B | WRPSLV |  US90 NUWTUBE90 Packing Material or Wrap Sleeve(s)
3/0 | RB-33/0B | WRPSLV | US115 | NUWTUBE115 are necessary when making Ultraweld
4/0 RB-34/0B | WRPSLV USs115 NUWTUBE115 connections to reinforcing steel. The two
#6 RB-46B WRPSLV US45 NUWTUBE45 types of material used are CERPM or
#4 RB-44B | WRPSLV US45 NUWTUBE45 WRPSLV.
#2 Sol | RB-42SB | WRPSLV Us65 NUWTUBE65
4 #2 RB-42B WRPSLV USs65 NUWTUBE65 CERPM Packing Material is a ceramic
éjg Eg'i%g: wgggt& ngg mgwwgggg fiber material and can be used for one
3/0 RB-43/0B | WRPSLV US115 NUWTUBE115 connection only. CERPM is packaged in
4/0 RB-44/0B | WRPSLV US115 NUWTUBE115 quantities of 25 per box.
#6 RB-56B | WRPSLV Us90 NUWTUBE90 .
#4 RB-54B | WRPSLV US90 NUWTUBE90 WRPSLV Copper Wrap Sleeve is
#2 Sol | RB-52SB | WRPSLV |  US90 NUWTUBE90 wrapped around the reinforcing steel
5 #2 RB-52B WRPSLV Us9o NUWTUBE90 for certain connection styles. WRPSLV is
1/0 RB-51/0B | WRPSLV US115 NUWTUBE115 packaged in quantities of 50 per box.
2/0 RB-52/0B | WRPSLV US115 NUWTUBE115
3/0 RB-53/0B | WRPSLV US150 NUWTUBE150 . . .
/0 RB-54/0B | WRPSLV US150 NUWTUBE150 Be sure to specify Packing Material No.
s RB-66B WRPSLY 059 NOWTUBESO when ordering Mold and Weld Metal. See
wa RB-64B WRPSLY US90 NUWTUBES0 pages 323 & 324 for Packing Material.
#2 Sol | RB-62SB | WRPSLV Us90 NUWTUBE90
6 #2 RB-62B | WRPSLV US90 NUWTUBE90
1/0 RB-61/0B | WRPSLV US115 NUWTUBE115
2/0 RB-62/0B | WRPSLV US115 NUWTUBE115
3/0 RB-63/0B | WRPSLV US150 NUWTUBE150
4/0 RB-64/0B | WRPSLV US150 NUWTUBE150

e (2) #WRPSLV Wrap Sleeves required per weld.

®
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HARGER ULTRANVELD

Cable to Reinforcing Steel

Mold Information: C
e Molds listed are for stranded cable. For solid conductor, add suffix " c@us Listed 467
"S" after conductor number. i.e. 4S = 4 AWG solid conductor. <<J ste
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
WRPSLV or CERPM - Packing Material
MH1 - Handle for "B" and "K" Price Key Molds
**CSKIT or CSH1 - Chain Support Kit or Chain Support Handle
clamp for #7 & Larger reinforcing steel
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

RE

(Tee of Vertical Thru
Reinforcing Steel &
Horizontal Tap Cable)

Section 4
Ultraweld® Exothermic Connections

=
=
=

RE Connection Type

Mold Packing Weld Metal

RE 7 & Larger

Part No. Mat_l ‘ UltraShot ‘ NUWTUBE
#6 RE-36B | WRPSLV US45 NUWTUBE45
#4 RE-34B | WRPSLV US65 NUWTUBE65
#2Sol | RE-32SB | WRPSLV US65 NUWTUBE65
3 #2 RE-32B | WRPSLV US65 NUWTUBE65
1/0 | RE-31/0B | WRPSLV | US115 | NUWTUBE115
2/0 | RE-32/0B | WRPSLV | US115 | NUWTUBE115
3/0 | RE-33/0B | WRPSLV | US150 | NUWTUBE150
4/0 | RE-34/0B | WRPSLV | US150 | NUWTUBE150
#6 RE-46B | WRPSLV US45 NUWTUBE45
#4 RE-44B | WRPSLV US65 NUWTUBE65
#2Sol | RE-42SB | WRPSLV US65 NUWTUBE65
. #2 RE-42B | WRPSLV US65 NUWTUBE65
1/0 | RE-41/0B | WRPSLV | US115 | NUWTUBE115
2/0 | RE-42/0B | WRPSLV | US115 | NUWTUBE115
3/0 | RE-43/0B | WRPSLV | US150 | NUWTUBE150
4/0 | RE-44/0B | WRPSLV | US150 | NUWTUBE150
#6 RE-56B | WRPSLV US45 NUWTUBE45
#4 RE-54B | WRPSLV US65 NUWTUBE65
#2 Sol | RE-52SB | WRPSLV US65 NUWTUBE65
. #2 RE-52B | WRPSLV US65 NUWTUBE65
1/0 | RE-51/0B | WRPSLV | US115 | NUWTUBEL15|  cSkIT with Mold Handle
2/0 | RE-52/0B | WRPSLV | US115 | NUWTUBE115
3/0 RE-53/0B | WRPSLV US150 | NUWTUBE150 U.S. Patent No. 6,382,496
4/0 | RE-54/0B | WRPSLV | US150 | NUWTUBE150
#6 RE-66B | WRPSLV US45 NUWTUBE45
#4 RE-64B | WRPSLV US65 NUWTUBE65
#2Sol | RE-62SB | WRPSLV US65 NUWTUBE65 Important: See
#2 RE-62B | WRPSLV US65 NUWTUBE65 - :
6 1/0 | RE-61/0B | WRPSLV | US115 | NUWTUBE115 Packing Material Notes
2/0 | RE-62/0B | WRPSLV | US115 | NUWTUBE115 On Page 298.
3/0 | RE-63/0B | WRPSLV | US150 | NUWTUBE150
4/0 | RE-64/0B | WRPSLV | US150 | NUWTUBE150
#6 RE-7L6K | CERPM3 US45 NUWTUBE45
#4 RE-7L4K | CERPM3 US65 NUWTUBE65
#2 Sol | RE-7L2SK | CERPM3 US65 NUWTUBE65
7xx g | #2 RE-7L2K | CERPM3 US65 NUWTUBE65
Larger | 1/0 | RE-7L1/0K | CERPM3 | US115 | NUWTUBE115
2/0 | RE-7L2/0K | CERPM3 | US115 | NUWTUBE115
3/0 | RE-7L3/0K | CERPM3 | US150 | NUWTUBE150
4/0 | RE-7L4/OK | CERPM3 | US150 | NUWTUBE150

**Requires #CSKIT Chain Support Kit for welds made to #7 and
Larger reinforcing steel.

e (1) #WRPSLV Wrap Sleeve required per weld.

e (1) #CERPM3 Ceramic Packing Material required per weld.

. __________________________________________________________________________________________________________________________________________________________________|
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ULTRAWVELD LIoke T 74

Cable to Reinforcing Steel

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.

e Price Key is the Bold Letter in the Mold Part No.

e For mold Wear Plates, add suffix "WP" to the end of the Mold
Part No. See page 270 for details.

Required Tools & Accessories:

MH1 - Handle for "B" and "Q" Price Key Molds
WRPSLV or CERPM - Packing Material
UMHDKIT - Hold Down Kit

Recommended Tools & Accessories: (Cross of Horizontal Cable
CCBRSH1 - Cable Cleaning Brush @ Listed 467 Lapped Over Horizontal
- i c us
MCBRSH1 - Mold Cleaning Brush iste Reinforcing Steel)

RO Connection Type

Mold Packing \ Weld Metal
Part No. | Mat'l No. | yjtraShot | NUWTUBE
#6 RO-36B WRPSLV us65 NUWTUBE65
#4 RO-34B WRPSLV US65 NUWTUBE65
#2 Sol | RO-32SB WRPSLV US90 NUWTUBESO
3 #2 RO-32B WRPSLV USs90 NUWTUBE90
1/0 RO-31/0Q | WRPSLV US115 NUWTUBE115
2/0 RO-32/0Q | WRPSLV US115 NUWTUBE115
3/0 RO-33/0Q | WRPSLV US150 NUWTUBE150
4/0 RO-34/0Q | WRPSLV US150 NUWTUBE150
#6 RO-46B WRPSLV us65 NUWTUBE65
#4 RO-44B WRPSLV USs65 NUWTUBE65
#2 Sol | RO-42SB WRPSLV USs90 NUWTUBES0
4 #2 RO-42B WRPSLV USs90 NUWTUBE90
1/0 RO-41/0Q | WRPSLV US115 NUWTUBE115
2/0 RO-42/0Q | WRPSLV US115 NUWTUBE115
3/0 RO-43/0Q | WRPSLV US150 NUWTUBE150
4/0 RO-44/0Q | WRPSLV US150 NUWTUBE150
#6 RO-56B WRPSLV us65 NUWTUBE65
#4 RO-54B WRPSLV us65 NUWTUBE65
#2 Sol | RO-52SB WRPSLV USs90 NUWTUBE90
5 #2 RO-52B WRPSLV US90 NUWTUBESO
1/0 RO-51/0Q | WRPSLV US115 NUWTUBE115
2/0 RO-52/0Q | WRPSLV US115 NUWTUBE115
3/0 RO-53/0Q | WRPSLV US150 NUWTUBE150
4/0 RO-54/0Q | WRPSLV US150 NUWTUBE150
#6 RO-6L6B CERPM1 USs65 NUWTUBE65
#4 RO-6L4B CERPM1 Us65 NUWTUBE65
#2 Sol | RO-6L2SB | CERPM1 USs90 NUWTUBE90
6%* & | #2 RO-6L2B CERPM1 USs90 NUWTUBES0
Larger | 1/0 | RO-6L1/0B | CERPM2 US115 NUWTUBE115
2/0 RO-6L2/0B CERPM2 USs115 NUWTUBE115 UMHDKIT with Mold & Handle
3/0 | RO-6L3/0B | CERPM2 US150 NUWTUBE150
4/0 | RO-6L4/0B | CERPM2 US150 NUWTUBE150 U.S. Patent No. 6,382,496

** Requires #UMHDKIT Hold Down Kit for welds made to #6 and Larger
reinforcing steel.

e (2) #WRPSLV Wrap Sleeve required per weld.

e (1) #CERPM1 or #CERPM2 Ceramic Packing Material required per weld.

((Important: See Packing Material Notes On Page 298.))

. __________________________________________________________________________________________________________________________________________________________________|
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HARGER ULTRANVELD

Cable to Reinforcing Steel

Mold Information:

e Molds listed are for stranded cable. For solid conductor, add
suffix "S" after conductor number. i.e. 4S = 4 AWG solid
conductor.

e Molds with Price Key "A" SOLD WITH FRAME.

e If Frame not required, add suffix "-X" after the Mold Part No.

e Price Key is the Bold Letter in the Mold Part No.

Required Tools & Accessories:

MH1 - Handle for "B" Price Key Molds
WRPSLV or CERPM - Packing Material

Recommended Tools & Accessories:

CCBRSH1 - Cable Cleaning Brush c@“s Listed 467
MCBRSH1 - Mold Cleaning Brush

UMHDKIT - Hold Down Kit

UMMHDA - Hold Down Kit when Price Key is "A"

RP

(Parallel Cable Tap of

Horizontal Cable to
Thru Horizontal
Reinforcing Steel)

Section 4
Ultraweld® Exothermic Connections

RP Connection Type

Mold Packing ‘ Weld Metal

Part No. | Mat'l No. | yjtraShot | NUWTUBE
#6 RP-36B WRPSLV USs25 NUWTUBE25
#4 RP-34B WRPSLV us32 NUWTUBE32
#2 Sol | RP-32SB | WRPSLV us45 NUWTUBE45 UMMHDA
3 #2 RP-32B WRPSLV us45s NUWTUBE45
1/0 | RP-31/0B | WRPSLV Us90 NUWTUBE90
2/0 | RP-32/0B | WRPSLV USs90 NUWTUBE90
3/0 | RP-33/0B | WRPSLV US115 NUWTUBE115
4/0 | RP-34/0B | WRPSLV US115 NUWTUBE115
#6 RP-4L6A | CERPM1 US25 NUWTUBE25
4 & #4 RP-4L4A | CERPM1 us32 NUWTUBE32
Larger | #2 Sol | RP-4L2SA | CERPM1 US45 NUWTUBE45 v
#2 RP-4L2A | CERPM1 us4s NUWTUBE45 UMHDKIT
1/0 | RP-41/0B | WRPSLV USs90 NUWTUBE90
4 2/0 | RP-42/0B | WRPSLV Us90 NUWTUBE90
3/0 RP-43/0B | WRPSLV US115 NUWTUBE115 U.S. Patent No. 6,382,496
4/0 | RP-44/0B | WRPSLV US115 NUWTUBE115
1/0 | RP-51/0B | WRPSLV USs90 NUWTUBE90
5 2/0 | RP-52/0B | WRPSLV USs90 NUWTUBE90
3/0 | RP-53/0B | WRPSLV US115 NUWTUBE115
4/0 | RP-54/0B | WRPSLV US115 NUWTUBE115
1/0 | RP-6L1/0B | CERPM2 Us90 NUWTUBE90
6*%* & | 2/0 | RP-6L2/0B | CERPM2 USs90 NUWTUBE90
Larger | 3/0 | RP-6L3/0B| CERPM2 US115 NUWTUBE115
4/0 | RP-6L4/0B | CERPM2 US115 NUWTUBE115

** Requires #UMHDKIT Hold Down Kit for welds made to #6 and Larger
reinforcing steel.

e (2) #WRPSLV Wrap Sleeve required per weld.

e (1) #CERPM1 or #CERPM2 Ceramic Packing Material required per weld.

UMHDKIT with Mold & Handle

((Important: See Packing Material Notes On Page 298.))
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ULTRAWVELD LIoke T 74

Cable to Reinforcing Steel

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add suffix "S"
after conductor number. i.e. 4S = 4 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
e For mold Wear Plates, add suffix "WP" to the end of the Mold Part No.
See page 270 for details.
Required Tools & Accessories:
MH1 - Handle for "B" and "P" Price Key Molds
WRPSLV or CERPM - Packing Material
**CSKITHSVM - Chain Support Kit for #7 and Larger reinforcing steel
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

RS

(Horizontal Thru Cable
to Side of Vertical
Reinforcing Steel)

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

RS Connection Type RS Connection Type continued
Mold Packing Weld Metal size | Cable Mold Packing Weld Metal
Part No. | Mat'l No. ‘ UltraShot ‘ NUWTUBE Size Part No. | Mat'l No. ‘ UltraShot ‘ NUWTUBE
#6 RS-36P WRPSLV Us9o0 NUWTUBESO #6 RS-66P WRPSLV US90 NUWTUBE9O
#4 RS-34P WRPSLV Us9o0 NUWTUBESO #4 RS-64P WRPSLV US90 NUWTUBE9O
#2 Sol | RS-32SP | WRPSLV Us9o0 NUWTUBESO #2 Sol RS-62SP WRPSLV US90 NUWTUBE9O
3 #2 RS-32P WRPSLV Us9o0 NUWTUBESO 6 #2 RS-62P WRPSLV US90 NUWTUBE9O
1/0 RS-31/0P | WRPSLV US115 NUWTUBE115 1/0 RS-61/0P WRPSLV US115 NUWTUBE115
2/0 RS-32/0P | WRPSLV US115 NUWTUBE115 2/0 RS-62/0P WRPSLV US115 NUWTUBE115
3/0 RS-33/0P | WRPSLV US150 NUWTUBE150 3/0 RS-63/0P WRPSLV US150 NUWTUBE150
4/0 RS-34/0P | WRPSLV US150 NUWTUBE150 4/0 RS-64/0P WRPSLV US150 NUWTUBE150
#6 RS-46P WRPSLV Us9o0 NUWTUBESO #6 RS-7L6B CERPM3 uUs9oo NUWTUBE9O
#4 RS-44P WRPSLV Us9oo NUWTUBESO #4 RS-7L4B CERPM3 USs90 NUWTUBE9O
#2 Sol | RS-42SP | WRPSLV Us9o0 NUWTUBESO #2 Sol | RS-7L2SB CERPM3 uUs9oo NUWTUBE9O
4 #2 RS-42P WRPSLV Us9oo NUWTUBESO 7F* & #2 RS-7L2B CERPM3 USs90 NUWTUBE9O
1/0 RS-41/0P | WRPSLV US115 NUWTUBE115 Larger 1/0 RS-7L1/0B | CERPM3 US115 NUWTUBE115
2/0 RS-42/0P | WRPSLV Us115 NUWTUBE115 2/0 RS-7L2/0B | CERPM3 US115 NUWTUBE115
3/0 RS-43/0P | WRPSLV US150 NUWTUBE150 3/0 RS-7L3/0B | CERPM3 US150 NUWTUBE150
4/0 RS-44/0P | WRPSLV USs150 NUWTUBE150 4/0 RS-7L4/0B | CERPM3 US150 NUWTUBE150
#6 RS-56P WRPSLV us9o NUWTUBE90 | ** Requires # CSKITHSVM Chain Support Kit for welds made to
#4 RS-54P WRPSLV uUsoo NUWTUBESO #7 and Larger reinforcing steel.
#2 Sol | RS-52SP | WRPSLV us9o NUWTUBESO | o (1) #WRPSLV Wrap Sleeve required per weld.
5 #2 RS-52P | WRPSLV usoo NUWTUBE90 | o (1) #CERPM3 Ceramic Packing Material required per weld.
1/0 RS-51/0P | WRPSLV US115 NUWTUBE115
2/0 RS-52/0P | WRPSLV US115 NUWTUBE115
3/0 RS-53/0P | WRPSLV US150 NUWTUBE150
4/0 RS-54/0P | WRPSLV US150 NUWTUBE150

U.S. Patent No. 6,382,496

CSKITHSVM

CSKITHSVM with Mold & Handle

Clmportant: See Packing Material Notes On Page 298.)
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RAEGER UL

Mold Information:
e Molds listed are for concentric stranded cable.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "K" Price Key Molds
RMFRMW105C - Rail Clamp
Recommended Tools & Accessories:
CCBRSH?2 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
RASP - Rasp for cleaning rail

AAVELD

Cable to Rail

Web Grounding Connections

RMVH Connection Type

Size Mold Part No. ‘ Weld Metal
| UltraShot | NUWTube
4 Concentric RMVH4WEBK US90R NUWTUBESOR
2 Concentric RMVH2WEBK US90R NUWTUBESOR
1 Concentric RMVH1WEBK US90R NUWTUBESOR
1/0 Concentric | RMVH1/0WEBK US115R NUWTUBE115R
2/0 Concentric | RMVH2/0WEBK US115R NUWTUBE115R
4/0 Concentric | RMVH4/0WEBK US150R NUWTUBE150R

Welded grounding connections to the web of 85 Ib. to 140 Ib. standard rails.
If the ampacity requirement cannot be met with a single conductor listed, then two or more smaller conductors can be used.
Molds listed are for concentric conductors.

Mold frame includes adjusting screws to position the mold at the neutral axis of the rail.

RMVH

(Rail Mold Vertical Web Horizontal Cable)

e Ultraweld exothermic materials meet requirements of AREMA 8.1.34.
e Mold Sealer may be required for 1/0 and larger conductor.

The adjusting screws on mold frame
position conductor at neutral axis of rail
where stresses are minimal.
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LV ELD
Cable to Rail

Web Grounding Connections

RMVR

(Rail Mold Vertical Web Right Hand Mold)

// A

Mold Information:
e Molds listed are for concentric stranded cable.
e Price Key is the Bold Letter in the Mold Part No.
Required Tools & Accessories:
MH1 - Handle for "K" Price Key Molds
RMFRMW105C - Rail Clamp
Recommended Tools & Accessories:
CCBRSH?2 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush
RASP - Rasp for cleaning rail

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

RMVL

(Rail Mold Vertical Web Left Hand Mold)

RMVL Connection Type

Weld M

Size Mold Part No.
| Ultrashot | NUWTube
4 Concentric | RMVL4WEBK US65R | NUWTUBE65R
2 Concentric | RMVL2WEBK US65R | NUWTUBE65R
1 Concentric | RMVLIWEBK US65R | NUWTUBE65R
1/0 Concentric | RMVL1/OWEBK | US90R | NUWTUBE9OR
2/0 Concentric | RMVL2/OWEBK | US90R | NUWTUBE9OR
4/0 Concentric | RMVL4/OWEBK | US115R | NUWTUBE115R

e Ultraweld exothermic materials meet requirements of

AREMA 8.1.34.

e Mold Sealer may be required for 1/0 and larger conductor.

RMVR Connection Type

Weld Metal
Mold Part No.

Size UltraShot NUWTube
4 Concentric RMVR4WEBK US65R NUWTUBE65R
2 Concentric RMVR2WEBK US65R NUWTUBEG65R
1 Concentric RMVR1WEBK US65R NUWTUBE65R
1/0 Concentric | RMVR1/0WEBK US90R NUWTUBE9OR
2/0 Concentric | RMVR2/0WEBK US90R NUWTUBESOR
4/0 Concentric | RMVR4/0WEBK US115R NUWTUBE115R

e Ultraweld exothermic materials meet requirements of

AREMA 8.1.34.

e Mold Sealer may be required for 1/0 and larger conductor.

The adjusting screws on mold frame
position conductor at neutral axis of rail
where stresses are minimal.
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LV ELD
Uni-Shots - NUWTube

RAEGER UL

c@us Listed 467

Section 4
Ultraweld® Exothermic Connections

G31*

Cable Sizes ‘ Ground Rod
Solid | Stranded | 5/8 CopperClad |  5/8Full | 3/4 CopperClad |  3/4 Full
G11 #6, #8 #8 G11-588NU G11-58F8NU G11-348NU G11-34F8NU
G11 #3, #4 #4, #6 G11-584NU G11-58F4NU G11-344NU G11-34F4NU
G11 #1, #2 #2, #3 G11-582NU G11-58F2NU G11-342NU G11-34F2NU
G11 2/0, 1/0 1/0, #1 G11-581/0NU G11-58F1/0NU G11-341/0NU G11-34F1/0NU
G11 - 2/0 G11-582/0NU G11-58F2/0NU G11-342/0NU G11-34F2/0NU
G11 - 4/0 G11-584/0NU G11-58F4/0NU G11-344/0NU G11-34F4/0NU
G21 #6, #8 #8 G21-588NU G21-58F8NU G21-348NU G21-34F8NU
G21 #3, #4 #4, #6 G21-584NU G21-58F4NU G21-344NU G21-34F4NU
G21 #1, #2 #2, #3 G21-582NU G21-58F2NU G21-342NU G21-34F2NU
G21 2/0, 1/0 1/0, #1 G21-581/0NU G21-58F1/0NU G21-341/0NU G21-34F1/0NU
G21 - 2/0 G21-582/0NU G21-58F2/0NU G21-342/0NU G21-34F2/0NU
G21 - 4/0 G21-584/0NU G21-58F4/0NU G21-344/0NU G21-34F4/0NU
G31 #6, #8 #8 G31-588NU G31-58F8NU G31-348NU G31-34F8NU
G31 #3, #4 #4, #6 G31-584NU G31-58F4NU G31-344NU G31-34F4NU
G31 #1, #2 #2, #3 G31-582NU G31-58F2NU G31-342NU G31-34F2NU
G31 2/0, 1/0 1/0, #1 G31-581/0NU* G31-58F1/0NU* G31-341/0NU* | G31-34F1/0NU*
G41 #6, #8 #8 G41-588NU G41-58F8NU G41-348NU G41-34F8NU
G41 #3, #4 #4, #6 G41-584NU G41-58F4NU G41-344NU G41-34F4NU
G41 #1, #2 #2, #3 G41-582NU G41-58F2NU G41-342NU G41-34F2NU
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 323.

e No frames or handle clamps are required.
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AAVELD

Uni-Shots - UltraShot

G11 G21 G31

%

G31*

/i) N =
L\ =~

Cable Sizes Ground Rod
Solid | Stranded | 5/8 Copper Clad | 5/8 Full | 3/4copperClad |  3/4 Full
G11 #6, #8 #8 G11-588US G11-58F8US G11-348US G11-34F8US
G11 #3, #4 #4, #6 G11-584US G11-58F4US G11-344US G11-34F4US
G11 #1, #2 #2, #3 G11-582US G11-58F2US G11-342US G11-34F2US
G11 2/0, 1/0 1/0, #1 G11-581/0US G11-58F1/0US G11-341/0US G11-34F1/0US
G11 - 2/0 G11-582/0US G11-58F2/0US G11-342/0US G11-34F2/0US
G11 - 4/0 G11-584/0US G11-58F4/0US G11-344/0US G11-34F4/0US
G21 #6, #8 #8 G21-588US G21-58F8US G21-348US G21-34F8US
G21 #3, #4 #4, #6 G21-584US G21-58F4US G21-344US G21-34F4US
G21 #1, #2 #2, #3 G21-582US G21-58F2US G21-342US G21-34F2US
G21 2/0, 1/0 1/0, #1 G21-581/0US G21-58F1/0US G21-341/0US G21-34F1/0US
G21 - 2/0 G21-582/0US G21-58F2/0US G21-342/0US G21-34F2/0US
G21 - 4/0 G21-584/0US G21-58F4/0US G21-344/0US G21-34F4/0US
G31 #6, #8 #8 G31-588US G31-58F8US G31-348US G31-34F8US
G31 #3, #4 #4, #6 G31-584US G31-58F4US G31-344US G31-34F4US
G31 #1, #2 #2, #3 G31-582US G31-58F2US G31-342US G31-34F2US
G31 2/0, 1/0 1/0, #1 G31-581/0US* G31-58F1/0US* G31-341/0US* | G31-34F1/0US*
G4l #6, #8 #8 G41-588US G41-58F8US G41-348US G41-34F8US
G41 #3, #4 #4, #6 G41-584US G41-58F4US G41-344US G41-34F4US
Ga1 #1, #2 #2, #3 G41-582US G41-58F2US G41-342US G41-34F2US
NOTES:
e Disposable single use ceramic mold provides convenience and ease of use.
e Packaged 12 per box.
¢ No frames or handle clamps are required.
e DRONE or USCONTROLLTER required to make UltraShot Uni-Shot connection. See page 316.

Use locking pliers
to support mold

UltraShot
(Drop-in)

®
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Tinned Copper Lugs

Straight & Offset

[ R T

RN

Lug Size ‘

Straight
Part No.

Offset
Part No.

No.

Holes

of | Screw
Size

P I T

T

O.C.
Dimension

SXL-181 OXL-181 1 3/8 --- 1/8 1 1/2 7/8

1/8 x 1 SXL-1812B OXL-1812B 2 3/8 .75 1/8 1 5/8 3
SXL-1812C OXL-1812C 2 1/2 1 1/8 1 5/8 3
SXL-1812D OXL-1812D 2 1/2 1.75 1/8 1 5/8 3

SXL-3161 OXL-3161 1 3/8 --- 3/16 1 9/16 | 1-1/8
3/16 x 1 SXL-31612B | OXL-31612B 2 3/8 .75 3/16 1 5/8 3
SXL-31612C | OXL-31612C 2 1/2 1 3/16 1 5/8 3
SXL-31612D | OXL-31612D 2 1/2 1.75 3/16 1 5/8 3

SXL-141 OXL-141 1 1/2 --- 1/4 1 5/8 | 1-1/8
174 x 1 SXL-1412B OXL-1412B 2 3/8 .75 1/4 1 5/8 3
SXL-1412C OXL-1412C 2 1/2 1 1/4 1 5/8 3
SXL-1412D OXL-1412D 2 1/2 1.75 1/4 1 5/8 3

SXL-141.5 OXL-141.5 1 5/8 --- 1/4 | 1-1/2 | 3/4 | 1-1/2
1/4 x 1-1/2 SXL-141.52B | OXL-141.52B 2 3/8 .75 1/4 | 1-1/2 | 5/8 3
SXL-141.52C | OXL-141.52C 2 1/2 1 1/4 | 1-1/2 | 5/8 3
SXL-141.52D | OXL-141.52D 2 1/2 1.75 1/4 | 1-1/2 | 5/8 3
SXL-1422B OXL-1422B 2 3/8 .75 1/4 2 5/8 3
1/4 x 2 SXL-1422C OXL-1422C 2 1/2 1 1/4 2 5/8 3
SXL-1422D OXL-1422D 2 1/2 1.75 1/4 2 5/8 3

SXL-381.5 OXL-381.5 1 5/8 --- 3/8 | 1-1/2 | 3/4 | 1-1/2
3/8 x 1-1/2 SXL-381.52B | OXL-381.52B 2 3/8 .75 3/8 | 1-1/2 | 5/8 3
SXL-381.52C | OXL-381.52C 2 1/2 1 3/8 | 1-1/2 | 5/8 3
SXL-381.52D | OXL-381.52D 2 1/2 1.75 3/8 | 1-1/2 | 5/8 3

SXL-382 OXL-382 1 5/8 --- 3/8 2 1 2-1/8
3/8 x 2 SXL-3822B OXL-3822B 2 3/8 .75 3/8 2 5/8 3
SXL-3822C OXL-3822C 2 1/2 1 3/8 2 5/8 3
SXL-3822D OXL-3822D 2 1/2 1.75 3/8 2 5/8 3
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Tinned Copper Lugs

Bent & Bent J
e

L

Lo

-
SIS

7 uonasg

SUO[123UU0Y JJWI3YI0X] Plamenn

Lug Size Bent No. of | Screw 0.C.
9 Part No. Holes Size Dimension
BXL-181 1 3/8 --- 1/8 1 7/16 7/8
1/8 x 1 BXL-1812B 2 3/8 .75 1/8 1 5/8 3
BXL-1812C 2 1/2 1 1/8 1 5/8 3
BXL-1812D 2 1/2 1.75 1/8 1 5/8 3
BXL-3161 1 1/2 --- 3/16 1 5/8 1-1/4
3/16 x 1 BXL-31612B 2 3/8 .75 3/16 1 5/8 3
BXL-31612C 2 1/2 1 3/16 1 5/8 3
BXL-31612D 2 1/2 1.75 3/16 1 5/8 3
BXL-141 1 1/2 1/4 1 5/8 | 1-1/4
174 x 1 BXL-1412B 2 3/8 .75 1/4 1 5/8 3
BXL-1412C 2 1/2 1 1/4 1 5/8 3
BXL-1412D 2 1/2 1.75 1/4 1 5/8 3
BXL-141.5 1 5/8 -—- 1/4 1-1/2 3/4 | 1-1/2
_ BXL-141.52B 2 3/8 .75 1/4 1-1/2 5/8 3
Vax1-1/2 | gy 141.50¢ | 2 1/2 1 14 | 1-1/2 | 5/8 | 3
BXL-141.52D 2 1/2 1.75 1/4 1-1/2 5/8 3

For Use with LE Style Molds on Page 294.

® | |

w
o S Bent J No. of | Screw O.C. L
9 Part No. Holes Size Dimension LAJ
JXL-1813/8 1 3/8 ——- 1/8 1 |58]|1-1/4
JXL-181 1 1/2 --- 1/8 1 |5/8]|1-1/4
1/8x 1 JXL-1812C1/4 2 1/4 1 1/8 1 ]|5/8 3 w @ @
JXL-1812C3/8 2 3/8 1 1/8 1 |5/8 3
JXL-1812D 2 1/2 1.75 1/8 1 ]|5/8 3
3/16 x 1 JXL-3161 1 1/2 --- 3/16 | 1 | 5/8 | 1-1/4 LAAI-*OCHJ
JXL-31612D 2 1/2 1.75 3/16 | 1 | 5/8 3 |
B

Y

For Use with LBJ Style Molds on Page 295.

in
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Equipment Ground Plates

4 )
APPLICATION NOTE:
Equipment ground plates are cast into concrete
structures to offer convenient connection points
to the ground system. The cast ground plates L
are made from high quality copper alloy and are :
easily exothermically welded to copper conductors.
The resulting connection has an ampacity that
surpasses that of the conductor or the stud.

\ J

3/8-16 x 1/2” DEEP

2.50”
Part No. Stud Size ‘ Qty. ‘ Alwzoz(l.bia)(:h 4 HOLES
XGP2.5/2.54 4/0 AW EA 2 !
GP2.5/2.54/0 /0 AWG Conc ©) C .E
XGP2.5/2.55CM 500 MCM Conc EA 2 e . l—
e Stud fits mold openings for concentric strand conductor ©) @ 1 |E
of stud size listed. ) i
LW,ZS"—— ‘ 3.00"

1/2-13 x 1/2” DEEP

2 HOLES
Part No. Stud Size ‘ Qty. ‘ A%):oz(l.blia)ch N
XGP1.75/3.254/0 4/0 AWG Conc EA 1-1/2 et ' :D?
e NEMA hole spacing. 3.25" 1.75"
e Stud fits mold opening for concentric strand conductor |
of stud size listed. @ I ,,D
L 3.00"

1/2-13 x 1/2” DEEP
4 HOLES

Approx. Each

Part No. Stud Size ‘ Qty. ‘

Wt. (Ibs.)
XGP3.25/3.254/0 4/0 AWG Conc EA 2-1/2
XGP3.25/3.255CM 500 MCM Conc EA 2-1/2

¢ NEMA hole spacing.
e Stud fits mold openings for concentric strand conductor
of stud size listed.

DI
5

3.00™

NOTES:
e Use Ultraweld Type EGPCB or EGPCT molds to make straight splices or tee
connections with ground conductors to equipment ground plates.
e Custom assemblies available. Please contact factory for more information.
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Equipment Ground Plate Molds

Mold Information:
e Molds listed are for stranded cable. For solid conductor, add suffix *S” after conductor number.
i.e. 4S = 4 AWG solid conductor.
e Price Key is the Bold Letter in the Mold Part No.
e For mold Wear Plates, add suffix “WP” to the end of the Mold Part No. See page 270 for details.
Required Tools & Accessories:
MH1 - Handle for “B” Price Key Molds
Recommended Tools & Accessories:
CCBRSH1 - Cable Cleaning Brush
MCBRSH1 - Mold Cleaning Brush

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

Plat(-_: . Mold ‘ Weld Metal ) ..
Stud Size Part No. | yitrashot | NUWTUBE [ESCEI U
Plate Assembly.
4/0 1/0 | EGPCB4/01/0B Us90 NUWTUBE90
4/0 2/0 | EGPCB4/02/0B us90 NUWTUBESO .
4/0 4/0 | EGPCB4/04/0B Us90 NUWTUBESO
4/0 1/0 | EGPCT4/01/0B | US115 | NUWTUBE115
4/0 2/0 | EGPCT4/02/0B | US115 | NUWTUBE115
4/0 4/0 | EGPCT4/04/0B | US150 | NUWTUBE150
4/0 1/0 | EGPID4/01/0B US150 | NUWTUBE150
4/0 2/0 | EGPID4/02/0B US150 | NUWTUBE150
4/0 4/0 | EGPID4/04/0B US150 | NUWTUBE150 Ground Electrode
4/0 1/0 | EGPIO4/01/0B | US150 | NUWTUBE150 System
4/0 2/0 | EGPIO4/02/0B US150 | NUWTUBE150
4/0 4/0 | EGPIO4/04/0B US200 | NUWTUBE200
Mold Type
Connection
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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Prefabricated Equipment Ground
Plate Assemblies

~

Equipment Ground

/APPLICATION NOTE:
Equipment ground plates are cast into
concrete structures to offer convenient
high quality connection points to the Equipment Ground® -
ground system. The equipment ground Plate Assembly
plate assemblies provide ease of
installation and reduce labor.

Section 4
Ultraweld® Exothermic Connections

J ol
. . . \\“ ; . & .

e The assembly is made to customer specifications per the part a, U ‘

numbering system shown below. . SAen T AR
e Equipment ground plates are manufactured from high quality Y : _ .= Ground Electrode

cast copper alloy. v //;// . ﬂ% System
e Meets requirements of Federal Specification » W a7 “

QQ-B-691B.2 and ASTMB584. - ‘ a o ‘A

e The copper conductor is factory welded using the Ultraweld
process.

Part Numbering System:
"XGP" + "Style" + "Ground Plate Designation Code" + "Conductor" + "X" + "Conductor Length (in.)"

XGP BS D 1/0 X 24

T 7T T
Style Conductor

Conductor
Length
XGP Ground Plate (in.)
Prefix Designation
Code
BS Style RT Style GD Style GO Style

NOTE:

e Style GD and GO 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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Equipment Ground Plate Assemblies

Ground Plate Designation Code:

Ground
Plate Ground Plate Stud Size Ground Plate Figure
Code Part Number

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

1/2-13 x 1/2" DEEP

/ 2 HOLES

A XGP1.75/3.254/0 | 4/0 AWG Conc

3/8—16 x 1/2" DEEP
4 HOLES

B XGP2.5/2.54/0 4/0 AWG Conc

C XGP2.5/2.55CM | 500 MCM Conc

{ CITrT—T1TT1T7
°
<

D XGP3.25/3.254/0 | 4/0 AWG Conc

E XGP3.25/3.255CM | 500 MCM Conc

Part Numbering Example:

Part Number: XGP BS D 1/0 X 24 is a XGP3.25/3.254/0 Equipment Ground
Plate with 1/0 conductor 24" long welded with Ultraweld BS connection.

Most Common Assemblies:

Approx. Each

~—
: L
Stud Size ‘ Qty. ‘ Wt. (Ibs.) \
XGPBSD2/0X12 2/0-19 AWG Conc EA 2
XGPBSD1/0X24 1/0-19 AWG Conc EA 2

e NEMA hole spacing.
e Stud fits mold openings for concentric strand conductor of stud size listed.
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Aircraft Ground Receptacle

Approx. Each
Wt. (Ibs.)

SGRX EA 1-1/4

Part No. ‘ Qty. ‘

Section 4
Ultraweld® Exothermic Connections

e Ground receptacle designed to be exothermically
connected to a ground rod.

e Includes Brass Ball Stud (BBSTUD12) (See page 26).

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

APPLICATION NOTES:
e Aircraft Ground Receptacles are used when
temporary grounds must be established.
e Used for grounding aircrafts during refueling.

Mold Types for Aircraft Ground Receptacles
FGRBS FGRGD FGRGO FGRIGD FGRIGO

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 assemblies available. Please contact factory for more information.

Ufer Ground Assemblies

Ufer Ground Assemblies Numbering System
RB5GA 28 X 10
T

Conductor

Length of
Reinforcing Type Conductor
Steel Size (ft.)

Reinforcing Conductor Conductor Box Approx. Box

AL Steel Size Type Length (ft.) | '35 | Qty. | Wt. (Ibs.)
RB3GABSXS5 3 8 Sol. 5 NA |1 1
RB4GA32X5 4 32 5 I 1 2-1/2
RB5GA2TX5 5 oT 5 NA |1 2-1/2
RB5GA28X10 5 28 10 11 1 6-1/4
RB6GA4/0X15 6 4/0 15 NA |1 13-1/2

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. Please contact factory for more information.
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Ground Access Ground Bar

=

z GB1436.5GRDCB
4] .,

g c@us Listed 467  [[) v 2

g 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 clad ground rod, 250 weld metal.
- GVSS34142B for 3/4" copper clad ground rod, 250 weld metal.
e Use OXL or JXL exothermic lugs (See pages 307-308).
e Approximate weight is 2 (1.57) pounds.

. __________________________________________________________________________________________________________________________________________________________________|
314 Harger Lightning & Grounding « ©2021 Phone 847-548-8700 « www.harger.com * U.S. 800-842-7437



HARGER ULTRANVELD

Flexible Gate Jumpers

Approx. Each Box Approx. Box
Wt. (Ibs.) (0] 47 Wt. (Ibs.)

Jumper
Size

‘ Conductor Size (AWG) ‘

Part No. ‘

GJX2524 #2 AWG #2 solid 1/2 10 5

GJX2/024 2/0 AWG 2/0 concentric 1 10 10
GJX4/024 4/0 AWG 4/0 concentric 1-1/2 10 15

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.

Section 4
Ultraweld® Exothermic Connections

Gate Jumper welded to
UPC clamp.
See page 132 for UPC's.

Gate Jumper welded
directly to posts.

VD (Pipe) Connection Type (Range Taking) LE Connection Type
Nominal Weld Metal Mold Cable Lug Weld Metal
Pipe Size | yitrashot | NUWTUBE Part No. | Size Size | yitrashot | NUWTUBE
VD-2SV1.25X4B | #2 Sol. | 1-1/4" to 4" Pipe us65 NUWTUBE65 LE-25141B | #2 Sol. | 1/4" x 1" US65 NUWTUBE65
VD-2/0V1.25X4B |  2/0 1-1/4" to 4" Pipe | US115 | NUWTUBE115 LE-2/0141B | 2/0 1/4" x 1" USs65 NUWTUBE65
VD-4/0V1.25X4B | 4/0 1-1/4" to 4" Pipe | US150 | NUWTUBE150 LE-4/0141B | 4/0 1/4" x 1" Us90 NUWTUBES0
*See page 289 for more VD (Pipe) Connection Types. *See page 294 for more LE Connection Types.
" NOTE: )

Thin walled pipe may be unsuitable for exothermic connections. If experiencing burn through
issues with the pipe (typically with 2/0 or 4/0 conductors), adding sand inside the fence post
well past the exothermic connection may solve this problem. Another solution would be to

use a smaller conductor such as a #2 AWG jumper which uses a smaller size weld metal.

The last solution may be to use mechanical fence clamp assembly such as the ones found in
Section 1 on page 141. y,
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Materials, Tools & Accessories

UltraShot Controllers

e UltraShot is a patented copper drop-in cartridge that is consumed during the exothermic reaction
process initiated by either the DRONE or USCONTROLLER.

e Cartridge is consumed leaving no waste such as plastic or metal containers on the job site.

e Long lasting Ultra-reliable ignition process allows for little to no downtime.

SUO[123UU0Y JJWI3YI0X] Plamenn
7 uonasg

Patented
U.S. Patent No. 9,562,751

Approx. Each Approx. Each

FEGE L ‘ Qty. ‘ Wt. (Ibs.) ‘ Qty. ‘ Wt. (Ibs.)
DRONE EA 1 DRONEKIT EA 6-1/2
e Ignition is accomplished with the use of a hand Kit Includes:
held DRONE and 18 volt battery. (1) Controller #DRONE - Compact US Controller
e Audible ignition alert. (1) Battery #MIL1820BAT - Milwaukee® M18™ REDLITHIUM™
» Makes over 1,300 connections on a single charge. (1) Charger #MIL1812CHARGER - Milwaukee® M18™ & M12™
e UltraBright LED indicates instantaneous ignition. Multi-Voltage
¢ Includes six-foot cord with quick latch disconnect. (1) Case #DRONECASE - Storage case for Drone, Battery and
Charger.

Approx. Each

‘ Qty. ‘ Wt. (Ibs.)
USCONTROLLER EA 11

e Rugged long lasting 12-volt rechargeable battery
control unit ignites hundreds of connections on a
single charge.

e Six-foot controller cord standard, 15-foot cord
optional.

. __________________________________________________________________________________________________________________________________________________________________|
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Materials, Tools & Accessories

UltraShot Controller Accessories

Section 4
Ultraweld® Exothermic Connections

DRONE & USCONTROLLER Cords

Approx. Each

Part No. Description ‘ Qty ‘

Wt. (Ibs.)
DRONECORD 6' Drone Cord EA 1/8
DRONECORD15 15' Drone Cord EA 1/8 Drone Cord
USLEADG6 6' Controller Cord EA 1/8
USLEAD15 15' Controller Cord EA 1/8

¢ Allows for flexibility in tight spaces as well as maintaining a safe
distance from the reaction.

Controller Cord

Milwaukee® M18™
REDLITHIUM™ Battery

Approx. Each

‘ Qty. ‘ Wt. (Ibs.)
MIL1820BAT EA 1-1/2

e Utilized by the DRONE to make UltraShot connections.
e 18 volt battery featuring a built-in fuel gauge.

Milwaukee® Charger

Approx. Each
Wt. (Ibs.)

Part No. ‘ Qty. ‘

MIL1812CHARGER

e Accepts M18™ & M12™ battery packs.

DRONE Accessory Kit

Approx. Each

‘ Qty. ‘ Wt. (Ibs.)
DAK EA 17-1/4

e Includes the Drone Case, Battery & Charger.
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Materials, Tools & Accessories

DRONE Storage

2
: PartNo. | Quy. | Apbrox.Each
& DRONECASE EA 5
DRONEPOUCH EA 1/4
e Organized storage option. DRONECASE

SUO[123UU0Y JJWI3YI0X] Plamenn

e DRONECASE holds the Drone, Battery, Charger & Cord (not included).
e DRONEPOUCH easily transports the DRONE hands-free from
connection to connection

DRONEPOUCH

UltraWeld Mold Box

Approx. Each
Wt. (Ibs.)

UWMOLDBOX EA 13

Part No. ‘ (01474 ‘

e Convenient and rugged UltraWeld 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 Harger

UltraWeld price key "B" molds.
UltraShot Box Kit

Approx. Each
Wt. (Ibs.)

USBOXKIT EA 10-1/2

Part No. ‘ Qty. ‘

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. See UltraShot on page 319.
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

For UltraShot ‘ Total Shot Approx. Each

Capacity ‘Qty" Wt. (Ibs.)

Part No. ‘ Description

Sizes
USBOX Storage Box n/a n/a EA 5-1/2
USSBT25/65 Storage Tray 25 - 65 32 EA 1-1/2
USSBT90/200 Storage Tray 90 - 200 18 EA 1-1/2
USSBT250/300 | Storage Tray 250 - 300 18 EA 1-1/2
USSBT400/500 | Storage Tray 400 - 500 12 EA 1-1/2

. __________________________________________________________________________________________________________________________________________________________________|
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Materials, Tools & Accessories
Weld Metal

(2]
S
©
e
g
(8]
< L
§E
UltraShot® UltraShot® (Drop-In) Weld Metal [EE
e The weld metal, a mixture of copper oxide and aluminum, is si Qty. Per si Qty. Per b
packaged in individual, moisture resistant copper drop-ins. ize Carton 12S Carton g
e The copper drop-in is consumed during the reaction process. ju
e Each drop-in is marked with the size. USs25 20 US200 10 5
Us32 20 Us250 10
us45 20 us300 10
Use65 20 us400 5
uUsoo 10 Us500 5
US115 10 uUs600 5
US150 10 Us750 5
NUWTube® NUWTube® (Pour & Shoot) Weld Metal
e The weld metal, a mixture of copper oxide and
aluminum, is packaged in individual, moisture Size Qty. Per Size Qty. Per
. - Carton Carton
resistant plastic tubes.
e Dual chamber design holds starting material and NUWTUBE15 20 NUWTUBESO 10
weld mgtal sgparqtely, in the same tube. NUWTUBE25 20 NUWTUBE115 10
e Easy to identify with color coded caps.
Clear = Weld Metal, Orange = Starting Material. NUWTUBE32 20 NUWTUBE150 10
e Each Cal’tridge is ma.rke.d with the size. ) NUWTUBE45 20 NUWTUBE200 10
e Each box also contains instructions and metal disks.
One metal disk is used for each connection. NUWTUBE65 20 NUWTUBE250 10
Cast Iron NUWTube® Cast Iron NUWTube®
e For use on ductile iron surfaces. Weld Metal

e Dual chamber design holds starting material
and weld metal separately, in the same tube.

si
e "Red Dot" on cap designates the starting material side. 1ze

Carton

‘ Qty. Per

e Each cartridge is marked with the size. NUWTUBE25CI 20
e Each box also contains instructions and metal disks.

One metal disk is used for each connection. NUWTUBE32CI 20

NUWTUBE45CI 20

NUWTUBE65CI 20

NUWTUBESO0CI 10

NUWTUBE115CI 10
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Materials, Tools & Accessories
Disks

c
3
3
1]
g,
m
gy
22
30 — . Box Approx. Box
%_ i Part No. Description ‘ Diameter ‘ Qty. Wt. (Ibs.)
o
] Used in molds using
S "
= DISK15/65 15 thru 65 weld metal 3/4 20 1/8
(2]
5 Used in molds using "
a DISK30/115 90 thru 115 weld metal 1 10 1/8
Used in molds using "
DISK150/500 150 thru 250 weld metal 1-1/2 10 1/4

e The disk rests on the bottom of the crucible and holds the
weld metal powder in place until the reaction occurs.

¢ A new disk is required each time a weld is made.

e Disks are included with the NUWTUBE Weld Metal.

Disk Kit

Part No. ‘ (0] 4VA ‘ Approx. Each Wt. (Ibs.)

DISKKIT1 EA 1/4

e A Disk Kit contains three sizes of steel disks; 60
small, 30 medium and 30 large.

Mold Fastening & Mounting
Mold Handle Clamps

Approx. Each

Application ‘ (0] 4VA ‘ Wt. (Ibs.)

MH1 For All molds with B, E, K, P & Q mold price key (3" wide) EA 2-3/4

MH2 For All molds with C, D, F, Y & Z mold price key (4" wide) EA 3-1/2

MH3 For Combo molds with L & M mold price key EA 1/4 MH3

MH4 For Combo molds with R mold price key EA 1-1/2

MH6 For 3 Piece I mold price key EA 4-3/4

MH7 For 3 Piece J mold price key EA 5
e Mold Handle Clamps are required for all molds.
e Some molds are used with specialized frames.
e Handle clamps have a Zinc plated finish.
e MH3 mold handle clamps are included with L & M molds.

MH4
U.S. Patent No. 6,382,496
MH1, MH2
MH6, MH7
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Materials, Tools & Accessories

Mold Fastening & Mounting continued

Section 4
Ultraweld® Exothermic Connections

Chain Support Handle Clamps

Fits Mold ‘ For Following Pipe/ Approx. Each

Part ‘

o

No. Price Key Connection Types | Reinforcing Steel Wt. (Ibs.)
CSH1 B, E, K RE, VA, VD, VT, VU Vertical EA 4
CSH2 C,D,F VA, VD, VT, VU Vertical EA 4-1/2

e Handle clamps CSH1 & CSH2 come with MH1 & MH2 clamps respectively.

e Chain Support Handle Clamps are used to securely hold the mold to either
a vertical or horizontal pipe.

e A 20" length of chain, which fits up to 4” pipes, comes with the chain
support handle clamps.

e Extra chain length is available. Please contact factory for details.

U.S. Patent No. 6,382,496

U.S. Patent No. 6,382,496

Chain Support Kits

Part No. ‘

Fits Mold
Price Key

For Following
Connection Types

Pipe/ ‘

Reinforcing Steel

Approx. Each

Qty- | “Wt. (Ibs.)

CSKIT B,C, D, E F K| RE VA, VD, VT, VU Vertical EA 2

CSKITHSVM B, C VH, RS Vertical EA 3
CSKITHP B, C HB, HD, HT, HU Horizontal EA 3-1/4

CSKITHPVS B HTCP, RO Horizontal EA 4

e These kits convert standard mold handle clamps into chain support clamps.

CSKITHPVS
Fits Mold Minimum Width Approx. Each
PRI L ‘ Price Key ‘ Requirements ‘ Qty. ‘ Wt. (Ibs.)
MSHC1 B, E, K 8" EA 6
MSHC2 C,DF 8" EA 6-1/2

e Handle clamps MSHC1 & MSHC2 come with MH1 & MH2 clamps respectively.

e Magnetic Support Handle Clamp allows mold to be securely held in place to
steel surfaces.

e MSKIT converts the standard mold handle clamp into a magnetic support
handle clamp.

Magnetic Support Kits

partno. | DhelNeld | Minimam Wit | quy. | Avbro Sach
MSKIT B,C,D,E F K 8" EA 6
MSKITH3 L, M, N, R 5-1/2" EA 1
MSKITHSVS B, C, D, K 10" EA 5

e These kits convert the standard mold handle clamp into
a magnetic support handle clamp.

U.S. Patent No. 6,382,496
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Mold Fastening & Mounting continued

7 uonasg

Hold Down Kit
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Part No. ‘ Qty. ‘ Approx. Each Wt. (Ibs.)
UMHDKIT EA 1-1/2
UMMHDA EA 1/2

e UMHDKIT: Attaches easily to MH1 & MH2 handle clamps for
holding mold in place.
e UMMHDA: Used for horizontal "A" molds. UMMHDA

UMHDKIT
U.S. Patent No. 6,382,496

Mold Handle Clamp Kits

MH1, MH2
Fits Mold . Approx. Each
Part No. ‘ Price Key ‘ Kit Includes ‘ (0] 47 ‘ Wt. (Ibs.)
ULTRAMHI1KIT B, E, K MH1, CSKIT, MSKIT EA 7
ULTRAMH2KIT C, D, F MH2, CSKIT, MSKIT EA 7-1/2
e Chain Support Handle Clamp securely holds mold to a vertical pipe.
e Magnetic Support Handle Clamp holds mold securely in place when weld-
ing to steel surfaces.
CSKIT
MSKIT

Mold Stabilization Spike Kit

Part No. ‘ Qty. ‘ Approx. Each Wt. (Ibs.)
MLDSTBLZR EA 2

e Help stabilize the mold when making cable to cable
connections in the trench.
e Fits both the MH1 and MH2 mold handle.
¢ Kit Includes:
(2) 6" spike
(2) 12" spike
(1 set) Mold handle adapter
(1 set) Quick release pin

Mold Blanket

Part No. ‘ Qty. ‘ Approx. Each Wt. (lbs.)
ULTRAWRAP EA 2

e Contains an inner and outer E-glass yarn with a padded
non-crystalline silicate filling, finished with Kevlar®.

e Extends mold life by protecting against shock impact
caused by rough handling.

e Protects exothermic welders from coming into contact
with hot molds.

e Used as a protection blanket against weld splatter.

. __________________________________________________________________________________________________________________________________________________________________|
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Mold Accessories

(%)
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S

T

e

(=

[=]

o

- - Flint Igniter L=

Flint Igniters §E

S5

£

Description ‘ Qty. ‘ Approx. Each Wt. (Ibs.) § §

w

FLTIG Flint Igniter EA 1/4 %
FLTIGEXT 36" Extention EA 1-1/2 %
RPLFLT Replacement Flints EA 1/8 =

e When making an Ultraweld connection with NUWTube weld metal, Flint
Igniters are used to ignite the starting material.

36" Extension

Torch Head
e Self-igniting Torch Head is designed to fit 14 or
Part No. ‘ Qty. ‘ Approx. Each Wt. (lbs.) 16 ounce propane cylinders.
TRCHD EA 1-1/4 e Torches are required to remove moisture from

molds and conductors before making Ultraweld
connections.

Adapting Molds to Fit Conductors

Exothermic Adapter Kit with Case

[ PartNo. | Qty. | Approx. Box W, (Ibs.)

| EXOADPKIT | EA | 10 \

e Most common adapters and packing material used when required with specific molds.

™
o
25050]
vy

Adapter Sleeves

Cable Size Use in ‘ Sleeve Dimensions

Part No. Concentric Mold for
Strand Solid Stranded 0.D 1.D.

ADPSLV6 #12, 14 #10, 12, 14 #6 Sol. .156 111 1.00 25 1/4
ADPSLV4 #7,8, 10 #6, 8 #4 Str. 227 177 1.00 25 1/4
ADPSLV2A #6 #5 #2 Str. 292 .198 1.00 25 1/4
ADPSLV2B #4,5 #3, 4 #2 Str. .287 .246 1.00 25 1/4
ADPSLV1 #4 n/a #1 Str. .340 .246 1.00 25 1/4
ADPSLV1/0 #2 #1 1/0 Str. .370 .307 1.00 25 1/4
ADPSLV2/0 #1 1/0 2/0 Str. 420 .359 1.00 25 1/4
ADPSLV3/0 1/0, #1 2/0 3/0 Str. 452 .389 1.00 25 1/4
ADPSLV4/0 2/0, 1/0 3/0 4/0 Str. .524 437 1.50 25 1/4

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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Adapting Molds to Fit Conductors continued

Wrap Sleeves

Approx. Box
Wt. (Ibs.)

WRPSLV 50 1/2

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 A copper Wrap Sleeve is also used for wrapping around reinforcing steel for certain
connection styles.

7 uonasg

Part No. ‘ Box Qty. ‘

SUO[123UU0Y JJWI3YI0X] Plamenn

Ceramic Reinforcing Steel Packing Material

Part No. ‘ 3:; ‘ Approx. Box Wt. (Ibs.)
CERPM1 25 1/4
CERPM2 25 1/4
CERPM3 25 1/4

e Packing consists of preformed ceramic batting.
e Packing is required on all reinforcing steel connections to prevent leakage.
e Some connection styles may require wrap sleeves in place of ceramic packing.

Mold Sealer

Part No. ‘ Qty. ‘ Approx. Each Wt. (Ibs.)
MLDSLR EA 1

e Mold Sealer is for sealing slightly worn molds to guard
against leakage from large stranded conductors.
e Available in a convenient 1 pound package.

Cable & Work Surface Preparation

Cold Galvanizing Spray

Part No. ‘ Qty. ‘ Unit Wt. (oz.)
CGS EA 14

e Instant cold galvanizing spray provides protection
equal to hot dip galvanizing.

e Used for touching up surfaces affected by welding.

e Actual weight of the can is 18.5 oz.

Rasp

Part No. ‘ (0] 4VA ‘ Approx. Each Wt. (Ibs.)

RASP EA 2-1/2
e Ideal for removing mill scale and rust from steel surfaces.
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Cable & Work Surface Preparation continued

Cable Cleaning Brush
Part No. ‘ (0] 4VA ‘ Approx. Each Wt. (Ibs.)
CCBRSH1 EA 1/4

e The Cable Cleaning Brush has short, stiff, metal bristles
which are generally preferred for cleaning concentric
conductors and busbars, that are not heavily oxidized.

Cable Cleaning Brush - Heavy Duty
‘ Approx. Each Wt. (Ibs.)
CCBRSH2 3/4
CCBRSH2R 1/4
o Ideal for cleaning concentric stranded cable, especially very dirty or oxidized conductors.

Part No. ‘ Description

Cable Cleaning Brush

Replacement Brush Pair

Mold Care & Use

Mold Cleaning Brushes

Part No. ‘ (0] 4VA ‘ Approx. Each Wt. (Ibs.)
MCBRSH1 EA 1/4
MCBRSH2 EA 1/16

e Slag can be removed from molds by using a Mold Cleaning Brush.

e The brush is especially useful on vertical split molds.

e Consistent and proper use of the brush will aid in maintaining or
exceeding the average mold life of 50 connections.

MCBRSH1

MCBRSH2

Mold Cleaning Spades

Part No. ‘ Weld Metal Sizes ‘ Qty. ‘ Approx. Each Wt. (lbs.)
MCSPD25/115 25-115 EA 1/4
MCSPD150/400 150 and larger EA 1/4

e Slag can be cleaned from the molds by using a Mold Cleaning Spade.

e The cleaning spade is especially useful on horizontally split molds.

e The cleaning spades are specifically designed to fit the mold crucible for a given
range of weld metal sizes.

e Consistent and proper use of cleaning spades will aid in maintaining or
exceeding the average mold life of 50 connections.

Harger Lightning & Grounding « ©2021 Phone 847-548-8700 + www.harger.com * U.S. 800-842-7437
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Materials, Tools & Accessories

Toolbox & Tools

Toolbox

7 uonasg

Approx. Each
Wt. (Ibs.)

TOOLBOX EA 5-1/2

e Durable metal toolbox measures 20-1/16" x
8-7/16" x 9-7/16" and includes a tray.

Part No. ‘ Qty. ‘

SUO[123UU0Y JJWI3YI0X] Plamenn

9" Cable Cutter

Approx. Each
Wt. (Ibs.)

CC9o EA 1/4

Part No. ‘ Qty. ‘

e Cable cutters designed for special high-leverage to give
excellent cutting capability.

e The cable-gripping shear-type jaw makes clean cuts up
to 2/0 soft copper cable.

e Handles are plastic-dipped for comfort and to minimize
fatigue.

Lineman's Pliers

Approx. Each
Wt. (Ibs.)

LP9 EA 1-1/4

e 9" Lineman's pliers are heavy duty with non-slip
cushion grips.

e Made with heat treated forged alloy steel for increased
toughness and durability.

e Has a streamline head design and it's hardened side
cutting edges create a clean cut and remain sharp.

Part No. ‘ Qty. ‘

Standard Slot Screwdriver

Approx. Each
Wt. (Ibs.)

SSS6 EA 1/4

e Screwdriver is 6" long with a 5/16" standard head.

Part No. ‘ (0] 4VA ‘

Standard Vise-Grip®

Approx. Each
Wt. (lbs.)

VG10 EA 1-1/4

Part No. ‘ Qty. ‘

e 10" Vise-Grip® straight jaw locking pliers can be used
as a pliers, adjustable wrench, pipe wrench, or clamp.

e They have a strong grip with quick release and locks
on to a variety of sizes.

326 Harger Lightning & Grounding « ©2021 Phone 847-548-8700 « www.harger.com * U.S. 800-842-7437



HARGER ULTRANVELD

Materials, Tools & Accessories
Toolkits

~
c
$
Approx. Each 5
Part No. ‘ Qty. ‘ 'wt. (Ibs.) ’
TOOLKIT EA 10
USTOOLKIT | EA 23-1/4

Ultraweld® Exothermic Connections

e TOOLKIT Includes: e USTOOLKIT Includes:

(1) TOOLBOX: 20-1/16" x 8-7/16" x (1) DRONE

9-7/16 metal toolbox with tray (1) TOOLBOX: 20-1/16" x 8-7/16" x
(1) CC9: 9" Cable Cutters 9-7/16 metal toolbox with tray
(1) LP9: Lineman's Pliers (1) MH1X: Mold Handle without Igniter
(1) SSS6: 6" Screwdriver (1) CSKIT: Chain Support Kit
(1) VG10: 10" Vise-Grips (1) MCBRSH2: Mold Cleaning Brush
(1) FLTIG: Flint Igniter (1) SFTYGLS: Safety Glasses

(1) CCBRSH1: Cable Cleaning Brush (1) GLOVES: Leather Palm Gloves
(1) MCBRSH1: Mold Cleaning Brush (1) 3MABPAD: Abrasive Pad
(1) DISKKIT: Disk Kit (1) ULTRAWRAP: Mold Blanket

(1) TRCHD: Torch Head

(1) MLDSTBLZR: Mold Stabilizer Kit

Ground Rod & Cable Clamp

Approx. Each

Part No. ‘ Qty. ‘ Wt. (Ibs.)

GRCC EA 18

e Clamp properly aligns and supports Ground Rods for welding type GG connections. See page 283 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
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Circular . Cable Code

mils Diameter ‘ 7 ‘ 19 37 61 91 ‘

1,000,000 1000 1.152" .1644*% | .1280 | 0.148 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 Cod =
CircularMils | oeter | tode Conductor Area Conversions
" Square Inches x 1273 = MCM
4/0 211,600 .4600 4/0S
3;0 167,800 4096" 3;05 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
Square Millimeter x 1.550 x 103 = Square Inches
1 83,690 .2893" 1S
2 66,370 .2576" 2S -
3 52,630 2294" 35 Square Millimeters x 1.9736 = MCM
4 41,740 .2043" 4S 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" 14sS
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Technical Information
Copper-Clad Steel Conductors

Cable Nominal Cross Sectional

Cable Code

Stranding Diameter (in.) Area (kcmil)
3/10CW 3/#10 CW .220 31.15
3/9CW 3/#9 CW 247 39.28
3/8CW 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 A53-90-B
(Schedule 40) ANSI/ASME B36.10M-1985
Nominal Wall
Size Thickness
1-1/4" 1.66" ..14" 1.25
1-1/2" 1.9" .145" 1.5
2" 2.375" .154" 2
2-1/2" 2.875" .203" 2.5
3" 3.5" .216" 3
3-1/2" 4" 226" 3.5
4" 4.5" 237" 4
5" 5.563" .258" 5
6" 6.625" .28" 6
8" 8.625" .322" 8
10" 10.75" .365" 10
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Technical Information

Ground Rods

Body Thread Ground Rod
Diameter Size [ofoT. [}

Nominal

Size Material Type

Copper-Clad Sectional
1/2" Copper-Clad Plain .504" N/A 12F
Steel* Plain .504" N/A 12F
Copper-Clad Plain 475" N/A 12
Steel* Plain .625" N/A 58F
5/8" Copper-Clad Plain .56" N/A 58
Copper-Clad Sectional .56" 5/8" 58S
Steel* Plain .75" N/A 34F
3/4" Copper-Clad Plain .678" N/A 34
Copper-Clad Sectional .678" 3/4" 34S
Steel* Plain 1.00" N/A 10F
1" Copper-Clad Plain 912" N/A 10
Copper-Clad 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

330
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Technical Information

Reinforcing Steel
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Nominal Dimensions - = o

‘ LS Reinforcing Steel =

Diameter Cross-sectional Copper Code n x

Inches Area-Sq. Inches Size* .

3 375" 1" 9 AWG 3 g

4 .50" .20" 7 4 £

5 .625" 31" 5 5 5
6 75" 44" 3 6
7 .875" .60" 2 7
8 1" 79" 1 8
9 1.128" 1" 1/0 9
10 1.27" 1.27" 2/0 10
11 1.41" 1.56" 3/0 11
14 1.693" 2.25" 250 MCM 14
18 2.257" 4" 450 18

* Based on 8% IACS, rounded to the next higher commercial copper size.

Reinforcing Steel Size Chart
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Lightning Risk Assessment HAAVA/I
VAT,

Harger Lightning & Grounding
is pleased to present the

Lightning
Risk Assessment
Guide

to Aid in the Determination of the
Need for Lightning Protection
(per NFPA 780 2017 Edition)
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For years, architects, engineers, building managers, owners, and
insurance carriers have been seeking a more professional method
of evaluating the need for lightning protection.

In the past, the decision to provide lightning protection was often
based on gambles and guesswork by well-meaning persons, not
having specialized training in lightning protection. Tragic and
unnecessary losses have occurred because of this approach.

Now, by use of this guide, you may make a more accurate
determination regarding the need for lightning protection. Once
the need for protection has been established, loss of life and
property can be avoided by the installation of an approved
lightning protection system.

In those special cases where professional consultation or
installation is desired, Harger Lightning & Grounding stands
ready to be of service.
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Lightning Risk Assessment

Lightning loss risk assessment involves the
evaluation of various criteria to determine
the risk of loss due to lightning. This guide is
designed to assist in that determination. As a
guide, it is not possible to cover each special
design element that may render a structure
more or less susceptible to lightning damage.
In these special cases it is recommended the
user seek professional advice. Personal and
economic factors are very important and must
be considered in addition to the assessment
obtained by use of this guide.

The probability that a structure or object will
be struck by lightning is the product of the
equivalent collection area of the structure or

Figure 1: Lightning Flash Density Map

Few areas in the United States are free from thunderstorms
and their attendant hazards, but some areas have more
storms than others. The map shows the average lightning
flash density in flashes/km?/year - for the United States.

2020
Lightning data provided by the U.S. National Lightning Detection Network™
(Measured lightning flash density corrected for NLDN detection efficiency)

1997-2010 Average U.S. Lightning Flash Density Map (Flashes per Square
Kilometer per Year). (Courtesy Vaisala, Inc.)

object and the lightning flash density for the
area that the structure is located.

This risk assessment method is a guide that
takes into account the lightning flash density
and the following factors:

Building environment

Type of construction

Structure occupancy

Structure contents

Lightning stroke consequences

uhwnh e

Lightning risk for a structure is the product
of the lightning strike frequency and the
consequence of the strike to the structure.

Lightning Flash Density (Ng) - The yearly
number of flashes to ground per square
kilometer, lightning flash density, is found in
Figure 1.
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Method:
Calculate and compare the expected Lightning Strike Frequency (N,) for the facility to the Tolerable
Lightning Strike Frequency (N,).

Step 1: Determination of Expected Lightning Strike Frequency (N,)
Ng=N oA oC, ¢10°

Where:

N, = the expected yearly lightning strike frequency to the structure

N, = the yearly average lightning flash density in the region where the structure is located
(Determine value from Figure 1)

the equivalent collection area (m?) of the structure (Determine from Figure 2)

the environmental coefficient (Determine value from Table 1)

o
i

Figure 2: Calculation of Equivalent Collection Volume (A))
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Rectangular Structure

For a rectangular structure, A, = LW + 6H(L + W) + n9H2,

Structure where a Prominent Part
Encompasses All Portions of the
Lower Part of the Structure.

A, = n9H?

Structure where Prominent Part
Encompasses a Portion of the
Lower Part of the Structure.

For complex structures determine the equivalent collective area.

. __________________________________________________________________________________________________________________________________________________________________|
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Table 1: Environmental Coefficient C,

Relative Structure Location C,
Structure located within a space containing structures or trees of 0.25
the same height or taller within a distance of 3H )
Structure surrounded by smaller structures within a distance of 3H 0.5
Isolated structure, no other structures within a distance of 3H 1
Isolated structure on a hilltop 2

Note: 3H = 3 times the highest point in the structure

Step 2: Tolerable Lightning Frequency (N )

The tolerable lightning frequency (N_) is a measure of the damage risk to the structure including
factors affecting

risks to the structure, environment, and money loss.

It is calculated as follows:
1.5x 103

N =
C,eC,eC,*C,

C
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Where values for C, , C, , C, and C, are determined from Tables 2 through 5.

Table 2: Determination of Structural Coefficient C,

Type of Construction - C,

Structure Metal Roof Nonmetallic Roof | Flammable Roof
Metal 0.5 1 2

Nonmetallic 1 1 2.5

Flammable 2 2.5 3

Table 3: Determination of Structural Contents Coefficient C,

Structural Contents C,
Low value and nonflammable 0.5
Stand value and nonflammable
High value, moderately flammable
Exceptional value, flammable, computer or electronics
Exceptional value, irreplaceable cultural contents

DWW N~
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Table 4: Determination of Structural Occupancy Coefficient C,

Structural Occupancy C,
Unoccupied 0.5
Normally occupied 1
Difficult to evaluate or risk of panic 3

Table 5: Determination of Lightning Consequence Coefficient C_

Lightning Damage Consequence C,
Continuity of facility services not required, no environmental impact 1
Continuity of facility services required, no environmental impact 5
Consequences to the environment 10
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Step 3: Determine Protection Level
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Compare Step 1 Expected Lightning Frequency (N,) to Step 2 Tolerable Lightning
Frequency (N ).

If N, > N_then a lightning protection system should be installed.

If N, < N_then a lightning protection system can be optional.

The risk assessment has been adapted from and
conforms to the Lightning Risk Assessment presented
in NFPA 780-2020, Annex L. NFPA 780-2020 can be
purchased directly from the National Fire Protection
Association (http://www.nfpa.org/).

. __________________________________________________________________________________________________________________________________________________________________|
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Lightning Risk Assessment Worksheet

Project:

Date:

Data Input / Equations Computation Results

Equivalent collection volume areal L=

A, =LW + 6H (L+ W)+ n9H ? W=
(for a rectangular structure)
H=
H, = _
or ? A= g
n .2
or 55
i
A, =n9H? He K

(structure with a prominent part
encompassing all lower parts of structure)

Expected lightning strike frequency N =
to the structure 9

Ny=N oA ¢C, ¢10° ¢ ‘

Tolerable lightning frequency to | c =
the structure.

C,=
-3
N = 1.5x 10 - N
C,oC,eC,eC, 4=
C,=
If N, < N_ - Lightning Protection System may be optional m
If N, > N_ - Lightning Protection System should be installed 0
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Section 26 41 13 (Formerly 16670) - Lightning Protection System
Specification

PART 1 - GENERAL
1.01 SUMMARY

A. Section includes lightning protection installation requirements for buildings and
associated structures and requirements for lightning protection system components.

1.02 RELATED REQUIREMENTS

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems

B. Section 26 01 40.13 - Operation and Maintenance of Lightning Protection Systems
1.03 REFERENCES

A. NFPA 780 - Standard for the Installation of Lightning Protection Systems (Current
Edition)

1.04 FURNISHED AND INSTALLED BY 26 05 00
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A. Surge Protective Devices (SPD’s) shall be installed at the entrances of all power service
entrances and conductive communications systems.

B. Surge Protective Device Ratings

1. The power service entrance SPD shall have a nominal discharge current (In) rating of
at least 20 kA 8/20 ps per phase and be listed and labeled by UL 1449, Standard for
Safety for Surge Protective Devices.

2. Signal, data, and communications SPDs shall have a maximum discharge current
(Imax) rating of at least 10 kA 8/20 ps when installed at the entrance.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Pre-installation Meeting: Installing contractor shall coordinate a site walkthrough with
the lightning protection manufacturer prior to the start of any work. Manufacturer
representative shall provide a pre-installation site report which includes guidance for
design changes or confirmation that current site conditions match contract documents.

B. Post-Installation Meeting: Installing contractor shall coordinate a site walkthrough with
the lightning protection manufacturer at the commencement of work. Manufacturer
representative shall provide a post-installation site report to the installing contractor
which contains the following:

1. Any deficiencies in the installation or confirmation that the current installation meets
the requirements of the standards specified.

2. Electronic markup of the approved shop drawing with embedded images showing all
concealed bonding (gas piping, water main, electrical service ground, communication
grounds) and a random selection of concealed connections (cable to ground rod,
cable to cable, cable to steel).

a. Photographic documentation shall be provided from the installing contractor
to the lightning protection manufacturer representative prior to concealing or
backfilling.

. __________________________________________________________________________________________________________________________________________________________________|
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Section 26 41 13 (Formerly 16670) - Lightning Protection System
Specification

C.

Sequencing: Coordinate installation of lightning protection system with installation

of other building systems and components, including electrical wiring, supporting
structures and building materials, metal bodies requiring bonding to lightning protection
system, and building finishes.

1.06 SUBMITTALS

A.
B.

Product Data: Manufacturer’s descriptive and technical literature or catalog cuts.
Shop Drawings:

1. Layout of the lightning protection system, specifically for the building(s) or structures
included in the contract drawings.

2. Installation details of the products to be used in the installation.

Manufacturer’s Instructions: Installation instructions shall be provided for lightning
protection components that require field assembly or fabrication.

Qualification data for firms or persons specified in “Quality Assurance” Article to
demonstrate their capabilities and experience. Include data on listing or certification by
a Nationally Recognized Testing Laboratory (NRTL).
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Certification, signed by roofing contractor, that roof adhesive and installation method for
air terminals, conductors and thru-roof penetrations is approved by manufacturers of
the lightning protection components, the roofing manufacturer and the decorative metal
finishing manufacturer.

1.07 CLOSEOUT SUBMITTALS

A.

Maintenance Contracts: Installing contractor shall provide building owner with pricing
for yearly system inspections. Building owner is under no obligation to have yearly
inspections performed.

Operation and Maintenance Data: Installing contractor shall provide building owner with
an operation and maintenance manual. Refer to Section 26 01 40.13 - Operation and
Maintenance of Lightning Protection Systems

Warranty Documentation: The completed installation shall carry a one-year guarantee
against defects in material or installation.

1. Exclusions: Routine preventative maintenance, accidental or intentional damage shall
not be included as part of the warranty service.

Record Documentation: Installing contractor shall provide building owner a copy of the
pre-installation site report, post-installation site report and (3) full-size plots of accurate
as-built shop drawings.

1.08 EXTRA STOCK MATERIALS

A.

Provide extra stock materials to building owner in a single, durably packed container
labeled with “26 41 13 - Lightning Protection for Structures”, installing contractor
contact information, date and complete listing of contents.

1. (5) Air Terminal Assemblies

2. (5) Secondary sized bonding lugs

Harger Lightning & Grounding - ©2021 Phone 847-548-8700 + www.harger.com - U.S. 800-842-7437 341
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Lightning Protection System Specification HAAVA/I )
VAT,

Section 26 41 13 (Formerly 16670) - Lightning Protection System Specification
. (5) Main sized bonding lugs or bonding plates

3
4. (10) Cable-to-Cable splice connectors
5. (100") Main sized conductor

6

. (50) Cable fasteners/holder with related hardware
1.09 QUALITY ASSURANCE
A. Qualifications:

1. Manufacturer shall maintain current lightning protection material listings by a
Nationally Recognized Testing Laboratory (NRTL).

2. Installer Qualifications: Engage an experienced installer who has been trained and
certified to perform installations by the lightning protection manufacturer.

B. The system shall be physically inspected by a Nationally Recognized Testing Laboratory
(NRTL) to the current edition of NFPA 780. The certification shall be provided to the
building owner at completion of the project.

PART 2 - PRODUCTS

2.01 APPROVED MANUFACTURER
A. Harger Lightning & Grounding

301 Ziegler Drive, Grayslake IL 60030
http://www.harger.com | hargersales@harger.com

2.02 AIR TERMINALS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding air terminals.

B. Substitution Limitations: Project conditions may dictate the use of an air terminal not
shown, installing contractor shall coordinate with lightning protection manufacturer to
determine proper materials.

C. Product Options:

1. Length: 12” minimum when installed around the perimeter or along the ridge
of a building and 24” minimum when installed in mid-roof areas or mounted on
equipment.

2. Point Type: Gently tapered air terminals shall be used in all areas. Exception, mid-
roof mounted air terminals shall be safety tipped to prevent personnel injury.

3. Material Type: Where applicable, copper air terminals shall be used. Exception,
copper materials shall not be mounted on aluminum, Galvalume ®, galvanized steel,
zinc or directly onto other ferrous metal surfaces. In these instances, aluminum air
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Section 26 41 13 (Formerly 16670) — Lightning Protection System
Specification

terminals shall be used.

Material Type Class1I - 12" Class I - 24" Class II - 12" Class II - 24"
Aluminum 1212ALAT 1224ASTAT 5812ALAT 5824ALAT
Copper 3812CUAT 3824CUAT 1212CUAT 1224CSTAT
Tinned 3812CUATT 3824CSTATT 1212CUATT 1224CSTATT

2.03 AIR TERMINAL BASES

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding air terminal bases.

B. Substitution Limitations: Project conditions may dictate the use of an air terminal base
not shown. Installing contractor shall coordinate with lightning protection manufacturer

to determine proper materials. E
C. Product Options: §%
&8
Material Type | Universal Swivel Ridge Saddle | Pipe Railing £
Aluminum AUBU Series | AUBS Series | A160 Series | APRB Series a
Copper CUBU Series | CUBS Series 160 Series CPRB Series
Tinned TCUBU Series | TCUBS Series | 160T Series CPRB Series

2.04 CONDUCTORS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding conductors.

Substitution Limitations: No Substitutions
C. Product Options:

1. Material type: Where applicable, bare copper conductors shall be used. Exception,
copper materials shall not be mounted on aluminum, Galvalume®, galvanized steel,
zinc or directly onto other ferrous metal surfaces. In these instances, aluminum
conductors shall be used.

Material Type Class 1 Class II
Aluminum A24 | A28 A37R
Copper 24129 ] 32 28 | 40-28
Tinned 24T | 29T | 32T | 28T | 4028T

2.05 CONDUCTOR FASTENERS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning &
Grounding conductor fasteners.

Substitution Limitations: No Substitutions
C. Product Options:

1. Material type: Where applicable, bare copper conductors shall be used. Exception,
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copper materials shall not be mounted on aluminum, Galvalume®, galvanized steel,
zinc or directly onto other ferrous metal surfaces. In these instances, aluminum
conductors shall be used.

Material Type | Adhesive Cable Holder | Mechanical Cable Clip
Aluminum A262 ACC Series
Copper 262 CCC Series
Tinned 262T CCCT Series

2.06 ABOVE GRADE CONNECTORS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding connectors.

B. Substitution Limitations: No Substitutions

C. Product Options:
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1. Material type: Where applicable, bare copper connectors shall be used. Exception,
copper materials shall not be mounted on aluminum, Galvalume ®, galvanized steel,
zinc or directly onto other ferrous metal surfaces. In these instances, aluminum
connectors shall be used.
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Material Type | Parallel T Straight Cross
Aluminum A1BC A207 A206 A210
Copper B1BC 207 206 210

Bi-Metal BM1BC n/a 211R 210BM

2.07 BONDING LUGS AND PLATES

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding bonding lugs and plates.

B. Substitution Limitations: No Substitutions
C. Product Options:

1. Material type: Where applicable, bare copper bonding connections shall be used.
Exception, copper bonding materials shall not be mounted on aluminum, Galvalume
®, galvanized steel, zinc or directly onto other ferrous metal surfaces. In these
instances, aluminum or bi-metallic bonding connections shall be used.

Material Type | Secondary | Main | Flat Bonding | Flange Bonding | Pipe Bonding
Sized Plate Plate Clamp
Aluminum A214 A222 A217 A223 APC Series
Copper 214 222 217 223 CPC Series
Bi-Metal 216BM BMBL BMBP n/a APCBM Series

THRU-ROOFS / THRU-WALLS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and

Grounding thru-walls or thru-roofs.

. __________________________________________________________________________________________________________________________________________________________________|
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B. Substitution Limitations: No Substitutions

C. Product Options:

Material | Metal Roofing | Flat Roofing Flat Roofing - Thru-Wall
Type -Economy Stainless Steel
Aluminum A225 Series ATRC1 SSTRAA Series A226 Series
Copper 225 Series CTRC1 SSTRCC Series 226 Series
Bi-Metal 225BM Series BMTRC1 SSTRACBM Series | 226BM Series
2.09 GROUNDING ELECTRODES

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding, grounding electrodes g

B. Substitution Limitations: Soil conditions may dictate the use of a grounding electrode not ..-,_'§
shown. Installing contractor shall coordinate with lightning protection manufacturer to _§2
determine proper materials. 38

C. Product Options: E

Standard Soil | Corrosive Soil | Shallow Topsoil | Rocky Conditions
3410 3410SS3 336 EGRSS10LWG4/0
2.10 GROUND ACCESS WELLS

A. Basis of Design: Subject to compliance with requirements, provide a minimum of (1)
Harger Lightning and Grounding ground access well.

B. Substitution Limitations: Soil conditions may dictate the use of a ground access well not
shown. Installing contractor shall coordinate with lightning protection manufacturer to
determine proper materials.

C. Product Options:

Standard | Traffic Rated Heavy Duty
GAW910 | GAW121212HD | GAW121212TDLH
2.11 BELOW GRADE CONNECTIONS

A.

Basis of Design: Subject to compliance with requirements, provide UltraShot®
exothermically welded connections by Harger Lightning and Grounding

B. Substitution Limitations: No Substitutions

C. Product Options:
Parallel T Straight Cross Ground Rod
PT Series | RT Series | BS Series | XO Series GO Series
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PART 3 - EXECUTION

3.01 INSTALLERS

A. Installer List: Refer to http://www.harger.com/maps/v2/ for current Harger Lightning
and Grounding factory trained installers.

3.02 INSTALLATION

A. Install lightning protection system as indicated on approved shop drawing, according to
manufacturer’s written instructions.

B. Installation shall comply with all aspects of NFPA 780.
C. Conductors shall be concealed from public view.
3.03 CORROSION PROTECTION

A. Do not combine materials that can form an electrolytic couple that will accelerate
corrosion in the presence of moisture, unless moisture is permanently excluded from the
junction of such materials.
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B. Use conductors with protective coatings where conditions would cause deterioration or
corrosion of conductors.

3.04 FIELD QUALITY CONTROL

A. The system shall be physically inspected by a Nationally Recognized Testing Laboratory
(NRTL) to the current edition of NFPA 780. The certification shall be provided to the
building owner at the completion of the project.

END OF SECTION
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Section 26 01 40.13 - Operation and Maintenance of Lightning Protection
System Specification

Part 1 - GENERAL

1.01 Description

a. There are no lights, horns, or other indicators to verify that a lightning protection
system is in proper working order and ready to receive a lightning strike. When a strike
does occur, the system must function properly or severe damage to the structure may
result.

b. A lightning protection system that has been designed and installed in conformance
with nationally recognized lightning protection installation standards can be expected
to operate as intended to provide protection against lightning strikes to the protected
structure. Continued operation of this system is assured as long as the system is
properly maintained and as long as there are no changes to the protected structure that
renders the system inadequate.

c. An inspection and maintenance program is important to assure that the lightning
protection system is in good working order, should a lightning strike occur to the
protected structure.

1.02 Related Sections
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a. Section 26 05 26 - Grounding and Bonding for Electrical Systems
b. Section 26 41 13 - Lightning Protection Systems

c. Section 26 41 23 - Lightning Protection Surge Arresters and Suppressors

d. Section 33 79 93 - Site Lightning Protection
1.03 References
a. NFPA 780 - Standard for the Installation of Lightning Protection Systems
b. UL 96A - Installation Requirements for Lightning Protection Systems
Part 2 - DOCUMENTATION

2.01 Operation and Maintenance Manuals

a. Three (3) complete copies of the operation and maintenance manual labeled as
described herein shall be submitted to the building owner for approval in as many three
(3) ring loose leaf binders, as required. The copies shall be submitted a minimum of two
weeks prior to completion of project.

b. The manuals shall be typewritten and include a table of contents. The information shall
be arranged in a logical order for use by the building owner to maintain the installed
system.

c. The manuals shall include (at a minimum) the following:

1. Table of Contents.
2. Materials list with place of purchase

3. Product data sheets for each installed item, data sheets shall include a product
image, short description and part number for future re-ordering.

4. Installation, servicing, maintenance and operating instructions.
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Section 26 01 40.13 - Operation and Maintenance of Lightning Protection
System Specification

5. Manufacturer’s guarantees and warranties.

6. Approved copies of as-built shop drawing plotted on full size sheets.

7. Copies of all inspection certificates and approvals from all inspection agencies.
2.02 Tour, Instruction and Demonstration

a. Maintenance Manuals

1. Maintenance manuals shall be furnished a minimum of two weeks prior to any
instructions and demonstrations to building owner. See Paragraph 26 01 40.13, 2.01
for manual content.

b. Tours for Building Owner

1. At the completion of the work, immediately after Substantial Completion, the
Contractor shall conduct a walk-through tour of the project work areas. The purpose
of the tour shall be to introduce the building owner who will have charge of the
equipment or use of the space to the new areas. Generalities of the type of
equipment installed shall be discussed during the tour.

. Instructions to Building Owner

1. At the completion of the work, after the building owner has taken over use of the
Building or work area, the Contractor shall instruct those building owner employees
who will have charge of the equipment, the care, adjustment, and operation of all
parts of the system. Such instruction shall cover a minimum period, as required, to
effectively train building owner and shall be arranged for at the building owner
convenience.

d. Demonstration to Building Owner

1. In addition to the instruction period mentioned above, the Contractor shall
demonstrate the routine maintenance and inspection required.
e. Schedule
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1. Maintenance and Operations personnel shall be given a minimum two-week notice of
each of the above schedule tour and instruction dates.

Part 3 - WARRANTIES
3.01 General
a. The completed installation shall carry a one-year guarantee against defects in material
or installation.

3.02 Terms
a. The manufacturer shall carry a warranty against defects in material for a period of one
(1) year.
b. The installer shall carry a warranty against workmanship or installation defects for a
period of (1) year.
3.03 Exclusions

a. Routine preventive maintenance, accidental or intentional damage shall not be included
as part of the warranty service.

END OF SECTION
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Residential Lightning Protection

NOTES

1. THE COMPLETED INSTALLATION SHALL MEET THE
REQUIREMENTS OF THE NATIONAL FIRE PROTECTION
ASSOCIATION'S "STANDARD FOR THE INSTALLATION OF
LIGHTNING PROTECTION SYSTEMS, 2008 EDITION” (NFPA BOND MAIN WATER LINE
780) AND THE "INSTALLATION REQUIREMENTS FOR SEE DETAIL
LIGHTNING PROTECTION SYSTEMS, UL 96A” OF e
UNDERWRITERS LABORATORIES INC.

G
2. COPPER LIGHTNING PROTECTION SYSTEM COMPONENTS \5&
SHALL NOT BE MOUNTED TO ALUMINUM SURFACES.

ALUMINUM COMPONENTS SHALL BE USED TO AVOID /i,' o
ELECTROLYTIC CORROSION. NO. 29, CLASS | COPPER
DOWN CONDUCTOR RUN ~ SEE DETAIL "A”

3. GROUNDED METAL BODIES WITHIN THE BONDING CONCEALED IN EXTERIOR
DISTANCE DETERMINED BY NFPA 780 — 2008 EDITION WALL. FASTEN EVERY 3’
SHALL BE BONDED TO THE SYSTEM IN ACCORDANCE OR SECURE IN CONDUIT.
WITH THOSE REQUIREMENTS.

4. UNDERGROUND METALLIC PIPING ENTERING THE
BUILDING SHALL BE BONDED TO THE NEAREST DOWN EL-16'—yg A )
CONDUCTOR OR GROUND ELECTRODE.

S. ADHESIVE USED WITH ADHESIVE AIR TERMINAL BASES,
CONDUCTOR FASTENERS AND ROOF PENETRATIONS m T

SHALL BE COMPATIBLE WITH ROOFING MATERIAL —
VERIFY WITH ROOFING CONTRACTOR.

— EL-16'
6. ALL ELEVATIONS ARE APPROXIMATE AND ARE TAKEN o EL-33— 0

FROM AVERAGE GRADE. 4 S
s NO. 5810, 5/8" X 10°
7. THE DESIGNS SHOWN FOR THESE SYSTEMS ARE A L COPPER GLAD GROUND

SCHEMATIC AND ARE INTENDED TO SHOW BASIC SYSTEM IR il ROD WITH NO. 301,
DESIGN. CONTRACTOR SHALL VERIFY DIMENSIONS AND EL-29" BRONZE GROUND CLAMP.
SITE CONDITIONS AND PROVIDE SYSTEMS THAT COMPLY A A —SEE DETAIL "G”

WITH CODE REQUIREMENTS. EL-24"
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NO. 32, CLASS | COPPER - .
8. AR TERMINALS ARE TO BE LOCATED AS SHOWN. THEY LIGHTNING  CONDUCTOR T

ARE TO BE A MAXIMUM OF 24" FROM THE ROOF EDGE RUN CONCEALED BELOW \
AND PROJECT A MINIMUM OF 10” ABOVE THE ROOF.  FASTEN EVERY 3

PROTECTED EDGE. THE SPACING BETWEEN AIR

TERMINALS ARE NOT TO EXCEED 20 FEET. AIR FEET MAX. EEQ\?‘CELEG%TORL‘J%ADL
TERMINALS THAT EXTEND 24” ABOVE THE PROTECTED g
EDGE ARE NOT TO EXCEED A SPACING GREATER THAN ¢
25, EXCEPT FOR MID—ROOF AIR TERMINALS (50" MAX EL’E“"l \’5&
SPACING).

9. ALL LIGHTNING CONDUCTORS ARE TO MAINTAIN A
HORIZONTAL OR DOWNWARD PATH. ALL BENDS IN THE
CONDUCTOR SHALL HAVE A RADIUS BEND OF 8 INCHES
OR GREATER, AND SHALL HAVE AN ANGLE BEND OF 90
DEGREES OR GREATER.

10. EACH INDIVIDUAL ITEM OF THE LIGHTNING PROTECTION EL-22
SYSTEM IS NOT LABELED FOR THE SAKE OF CLARITY.
ITEMS ARE INDICATED AT RANDOM LOCATIONS ONLY,
BUT A COMPLETE SYSTEM SHALL BE PROVIDED TO
MEET MASTER LABEL REQUIREMENTS.

LEGEND

NO. 3812CUAT, 3/8" X 127 GENTLY TAPERED

L SOLID COPPER AIR TERMINAL WITH NO. SEE DETAL 78
A" 155-12, BRONZE CONCEALED BASE AND NO.
133, BRONZE AIR TERMINAL SWIVEL ADAPTER.
—SEE DETAIL "A”
® NO. 3B18CUATT, 3/8" X 18" GENTLY TAPERED

B TINNED COPPER AIR TERMINAL WITH NO.
CFB1.5, TINNED CHIMNEY FLUE BASE. —SEE
DETAIL "B”

NO. 3812CUAT, 3/8" X 12" GENTLY TAPERED
® SOLID COPPER AIR TERMINAL WITH NO.
C  155-12, BRONZE CONCEALED BASE AND NO. ZIN
123, BRONZE AIR TERMINAL ADAPTER. —SEE
DETAIL "C”

LIGHTNING PROTECTION SYSTEM PLAN
NO. 29 CLASS | COPPER LIGHTNING

CONDUCTOR (29 STRANDS OF 16 AWG WIRE North SCALE: NTS
— 215 LBS. PER 1000 FEET). SEE AIR

TERMINAL DETAILS FOR METHOD OF FASTENING.

SECURE TO BUILDING EVERY THREE FEET

MAXIMUM.

NO. 5810, 5/8” X 10'—0" COPPER CLAD
GROUND ROD WITH NO. 302U, UNIVERAL
GROUND CLAMP. —SEE DETAIL "G”

SHEET NO. DRAWN BY: DATE MATERIALS MANUFACTURED BY
(s ) ™™ ) emsr [ TYPICAL RESIDENTIAL fEArz

. . . . GRAYSLAKE, IL 60030
oo NUWBER) (CHECKED 57 (~ G001 Lightning Protection Details 17\ (847) 548—8700
Typ—1 NAN LIGHTNING PROTECTION -GROUNDING *EXOTHERMIC www.harger.com
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Typical Lightning Protection Drawings H‘bl/g )
VAT,

Residential Lightning Protection

O
O

NO. 3812CUAT, 3/8" X 12" ——M8
GENTLY TAPERED SOLID
COPPER AIR TERMINAL
NO. 3B1BCUATT, 3/8" X 18" —————— =IO
GENTLY TAPERED TINNED
NO. 133, BRASS COPPER AR TERMINAL

SWIVEL ADAPTER

NO. 155-12, COPPER
CONCEALED BASE ASSEMBLY

NO. CFB1.5, TINNED
CHIMNEY FLUE BASE

(mommrma §

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000")

NO. 29T, CLASS | TINNED
COPPER LIGHTNING CONDUCTOR
(32 STRANDS OF 16 AWG WIRES
— 230 LBS. PER 1000°)

NO. CCC2, COPPER CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX. NO. CCC2T, TINNED COPPER CABLE
CLIP WITH STAINLESS STEEL

FASTENER — EVERY 3’ MAX.

2
(=]
>
5,
R
-0
Py
>5
]
=]
w o
~*
2
3
(=]
©

AIR TERMINAL DETAIL "A” AIR TERMINAL DETAIL ”B”

NTS NTS

NO. 3812CUAT, 3/8" X 12" ——— |
GENTLY TAPERED SOLID
COPPER AIR TERMINAL

NO. 123, BRASS AR
TERMINAL ADAPTER

NO. 29, CLASS | COPPER /

LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000")

NO. 155-12, COPPER
CONCEALED BASE ASSEMBLY

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000)

NO. 302U, BRONZE
UNIVERSAL GROUND CLAMP

NO. 5810, 5/8" X 10’ /

COPPER CLAD GROUND ROD

S8

NO. CCC2, COPPER CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

A4

AIR TERMINAL DETAIL ”C” GROUND ROD DETAIL "G”
NTS NTS

[ SZHEETF N;. }[ DRQVIV-INO o j[ ©2DST2E1 } TYPICAL RESIDENTIAL %‘Mﬁ“ o E; 301 ZIEGLER DRIVE

. . . ' GRAYSLAKE, IL 80030
WG NUMBER ) (CHESKED 57 (" 0021 Lightning Protection Details A (847) 548-8700
Typ—1 NAN LIGHTNING PROTECTION *GROUNDING*EXOTHERMIC www.harger.com
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Typical Lightning Protection Drawings

Commercial Lightning Protection

?f

A A A A A /' o A A A
SEE DETAIL "A"
o o o o o o f
3 G /ﬁgmaygggg,c%%&%m BOND TO NEAREST STEEL\K o
O— ?< BOND TO BUILDING STEEL ggmggET‘VgEH(#LPT;{AWELD
A BELOW. —SEE DETAILL "T” : T‘
D" SEE DETAIL "B"
o SEE DETAL "D
A SEE DETAIL "C" A
C/ c LR
B \
D
A A /
BB NO. A24, CLASS | ALUMINUM
A A NO. A1BC, ALUMINUM BB LIGHTNING CONDUCTOR RUN PR
©; ‘ PARALLEL CABLE N EXPOSED ON ROOF. FASTEN o
;;/‘ CONNECTOR (TYP.) wd o EVERY 3 FEET MAX. ~
BB
G G BB ¢
NO. A24, CLASS | ALUMINUM
/ucHch CONDUCTOR RUN —~ |
ON PARAPET WALL. FASTEN Al e
@ A EVERY 3 FEET MAX. A A A
oO— X BOND ROOF DRAIN
A A A / (TYP.)
om oe o B o om o
A \CQ\ A A A A Jf A A A

A A
G ; G N\ /G : G

WO NO. 5810, 5/8" X wo’/

COPPER CLAD GROUND RODS WITH

ULTRAWELD CONNECTIONS SPACED

10" APART. —SEE DETAIL "G"

Z\ % BOND TO BASE OF STEEL/ Z& %
9 9 COLUMN WITH ULTRAWELD G G

CONNECTION (TYP.)

/LOWER ROOF FALLS WITHIN ZONES OF PROTECTION
GENERATED BY HIGHER ADJACENT STRUCTURE(S)

NOTES:

1. THE COMPLETED INSTALLATION SHALL MEET THE "INSTALLATION REQUIREMENTS FOR
LIGHTNING PROTECTION SYSTEMS, UL96A” OF UNDERWRITERS LABORATORIES — CURRENT e
EDITION. A CERTIFICATE OF COMPLETION FROM AN AUTHORITY HAVING JURISDICTION SHALL
BE FURNISHED TO THE OWNER UPON COMPLETION.

LEGEN

NO. 121BALAT, 1/2” X 18"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL

NO. 29 CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRE

CORROSION.

THE SYSTEM.

2. ALUMINUM LIGHTNING PROTECTION SYSTEM COMPONENTS SHALL NOT BE MOUNTED TO
COPPER SURFACES. COPPER COMPONENTS SHALL BE

USED TO AVOID ELECTROLYTIC

3. METAL BODIES WITHIN 6’ — 0" OF THE LIGHTNING PROTECTION SYSTEM SHALL BE
BONDED TO THE SYSTEM IN ACCORDANCE WITH UL96A.

4. UNDERGROUND METALLIC PIPING ENTERING THE BUILDING SHALL BE BONDED TO THE
NEAREST DOWN CONDUCTOR OR GROUND ELECTRODE.

5. ADHESIVE USED WITH ADHESIVE AIR TERMINAL BASES AND CONDUCTOR FASTENERS SHALL
BE COMPATIBLE WITH ROOFING MEMBRANE — VERIFY WITH ROOFING CONTRACTOR.

6. AR TERMINALS HAVE BEEN LOCATED ON THE ROOF TOP EQUIPMENT AS REQUIRED. IF
THE METAL THICKNESS OF AN OBJECT IS 3/16"
ELIMINATED |IF THE OBJECT IS PROPERLY CONNECTED TO THE SYSTEM.

7. ROOF TOP EQUIPMENT NOT SHOWN ON THIS DRAWING SHALL BE PROTECTED AS REQUIRED
TO MEET THE REQUIREMENTS LISTED ABOVE INCLUDING THE INSTALLATION OF AR
TERMINALS AND OR BONDING. IF THE METAL THICKNESS OF AN OBJECT IS 3/16” OR
GREATER, AIR TERMINALS MAY BE ELIMINATED IF THE OBJECT IS PROPERLY CONNECTED TO

OR GREATER, AIR TERMINALS MAY BE

8. AR TERMINALS ARE TO BE LOCATED AS SHOWN. THEY ARE TO BE A MAXIMUM OF 24"
FROM THE ROOF EDGE AND PROJECT A MINIMUM OF 10" ABOVE THE PROTECTED EDGE.
THE SPACING BETWEEN AIR TERMINALS ARE NOT TO EXCEED 20 FEET. AIR TERMINALS THAT
EXTEND 24" ABOVE THE PROTECTED EDGE ARE NOT TO EXCEED A SPACING GREATER THAN
25’, EXCEPT FOR MID—ROOF AIR TERMINALS (50" MAX SPACING).

9. ALL LIGHTNING CONDUCTORS ARE TO MAINTAIN A HORIZONTAL OR DOWNWARD PATH. ALL
BENDS IN THE CONDUCTOR SHALL HAVE A RADIUS BEND OF 8 INCHES OR GREATER, AND
SHALL HAVE AN ANGLE BEND OF 90 DEGREES OR GREATER.

10. EACH INDIVIDUAL ITEM OF THE LIGHTNING PROTECTION SYSTEM IS NOT LABELED FOR THE
SAKE OF CLARITY. ITEMS ARE INDICATED AT RANDOM LOCATIONS ONLY, BUT A COMPLETE
SYSTEM SHALL BE PROVIDED TO MEET MASTER LABEL REQUIREMENTS.

. ROOF PADS, PAVERS, FLASHINGS OR ANY OTHER SPECIAL ROOFING MATERIALS REQUIRED
FOR THE INSTALLATION OF THE LIGHTNING PROTECTION SYSTEM SHALL BE FURNISHED AND
INSTALLED BY THE ROOFING CONTRACTOR.

WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED VERTICALLY.
—SEE DETAIL "A"

NO. 1212ALAT, 1/2” X 12"

g GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED HORIZONTALLY.
—SEE DETAIL "B"

NO. 1224ALAT, 1/2” X 24"
¢ GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED HORIZONTALLY
SET IN ADHESIVE.
—SEE DETAIL "C”

® NO. 121BALAT, 1/2” X 18"
p GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL
WITH NO. AUBU12I,
ALUMINUM UNIVERSAL BASE
MOUNTED VERTICALLY.
—SEE DETAIL "D"”

— 215 LBS. PER 1000 FEET).

SEE AIR TERMINAL DETAILS
FOR METHOD OF FASTENING.
SECURE TO BUILDING EVERY
THREE FEET MAXIMUM.

NO. A24 CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRE —
98 LBS. PER 1000 FEET).
SEE AIR TERMINAL DETAILS
FOR METHOD OF FASTENING.
SECURE TO BUILDING EVERY
THREE FEET MAXIMUM.

K@ NO. BMTRC1, BIMETAL THRU
ROOF CONNECTOR ASSEMBLY
WITH NO. 29, DOWN
CONDUCTOR BOND TO
STRUCTURAL STEEL BELOW.
—SEE DETAIL "T”

TWO NO. 5810, 5/8" X
10'—0" COPPERCLAD GROUND
RODS WITH ULTRAWELD
CONNECTIONS.  SPACE 10
FEET APART AT EACH DOWN
CONDUCTOR LOCATION. —SEE
DETAIL "G"

ZIN
LIGHTNING PROTECTION SYSTEM PLAN

North

SCALE: NTS

(2051 | MamcER)  Typical Commercial Lightning Protection Drawing  |°

SHEET NO.

10F2j
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Typical Lightning Protection Drawings

352

RAEGER

Commercial Lightning Protection

NO. 1218ALAT, 1/2" X 18"
GENTLY TAPERED SOLID
ALUMINUM AR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE MOUNTED
VERTICALLY

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000°)

NO. ACC2, ALUMINUM CABLE
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

AIR TERMINAL DETAIL

NO. 1212ALAT, 1/2" X 12"
GENTLY TAPERED SOLID
ALUMINUM AR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE MOUNTED
WITH STAINLESS STEEL
FASTENERS

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 10007)

NO. ACC2, ALUMINUM CABLE:
CLIP WITH STAINLESS STEEL
FASTENER — EVERY 3’ MAX.

AIR TERMINAL DETAIL "B”

NO. 1224ALAT, 1/2" X 24"
GENTLY TAPERED SOLID
ALUMINUM AIR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE SET
IN ADHESIVE

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000°)

NO. A262, ALUM.
ADHESIVE CABLE
FASTENER EVERY 3’

AIR TERMINAL DETAIL "C”

NO. 121BALAT, 1/2" X 18"
GENTLY TAPERED SOLID
ALUMINUM AR TERMINAL

NO. AUBU12I, ALUMINUM
UNIVERSAL BASE MOUNTED
VERTICALLY

0 I e T v

NO. A24, CLASS | ALUMINUM
LIGHTNING CONDUCTOR (24
STRANDS OF 14 AWG WIRES —
98 LBS. PER 10007)

NTS

NO. A24, CLASS | ALUMINUM ~
LIGHTNING CONDUCTOR (24 T T
STRANDS OF 14 AWG WIRES —
98 LBS. PER 1000")

NO. BMTRC1, BIMETAL THRU*ROOF/

CONNECTOR ASSEMBLY

1" PVC PIPE BY OTHERS

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29

NTS

VA—29B ULTRAWELD MOLD
WITH NUWTUBESQO OR
US90 WELD METAL

NO. 29, CLASS | COPPER
LIGHTNING CONDUCTOR (29
STRANDS OF 16 AWG WIRES —
215 LBS. PER 1000°)

GO—5829B ULTRAWELD MOLD J

WITH NUWTUBE150 OR
US150 WELD METAL

GD-5829B ULTRAWELD MOLD /

WITH NUWTUBE115 OR
US115 WELD METAL VO

NO. 5810, 5/8" X 107

NO. ACC2, ALUMINUM CABLE
CLIP WITH STAINLESS STEEL STRANDS OF 16 ANG WIRES —
FASTENER — EVERY 3’ MAX\\ 7 215 LBS. PER 1000") COPPER CLAD GROUND ROD £
( ) VU—29B ULTRAWELD MOLD
WITH NUWTUBE115 OR 10°=0" MIN.
US115 WELD METAL s
(N
AIR TERMINAL DETAIL ”D” THRU ROOF DETAIL ’T” GROUND ROD DETAIL ”G”
NTS NTS NTS

DATE
©2021

(#sa=zER’  Typical Commercial Lightning Protection Drawing (S5
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RAEGER

Lightning Protection & Grounding Details

CUAT / ALAT - STYLE GENTLY ————— =
TAPERED AIR TERMINAL

1511 - STYLE FLAT SURFACE
AIR TERMINAL BASE

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

Q( (UL) LISTED 50H2 AT HARGER q %

CCC/ ACC - STYLE
CABLE FASTENER

1511 - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

CUATT - STYLE GENTLY —————=
TAPERED AIR TERMINAL

CFB - STYLE CHIMNEY
FLUE AIR TERMINAL BASE

TINNED COPPER, CLASS I OR
CLASS II LIGHTNING
PROTECTION CONDUCTOR

CCCT - STYLE CABLE
FASTENER

CFB - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 e 800-842-7437 e www.harger.com NTS ©2021 847-548-8700 e 800-842-7437 ¢ www.harger.com NTS
A a
J CUAT / ALAT - STYLE GENTLY ——————————— ==
e TAPERED AIR TERMINAL

CUAT / ALAT - STYLE GENTLY ———————|
TAPERED AIR TERMINAL

(T

PRB - STYLE PIPE AIR
TERMINAL BASE

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

PRB - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING
847-548-8700 e 800-842-7437 » www.harger.com NTS

©2021

157 / 158 - STYLE VERTICAL
AIR TERMINAL BASE

Cmommenwmg §

CCC/ ACC - STYLE
CABLE FASTENER

COPPER OR ALUMINUM,
CLASS I OR CLASS IT

LIGHTNING PROTECTION
CONDUCTOR

157 / 158 - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

847-548-8700 o 800-842-7437 o www.harger.com

©2021
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Lightning Protection & Grounding Details

354

CUAT / ALAT - STYLE GENTLY —————— |
TAPERED AIR TERMINAL

(Ve

UBS - STYLE UNIVERSAL ?
SWIVAL AIR TERMINAL BASE é
£

bt

COPPER OR ALUMINUM;
CLASS I OR CLASS IT

LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

UBS - STYLE AIR TERMINAL BASE WITH CC

HARGER LIGHTNING & GROUNDING
©2021  847-546-8700 « 800-842-7437 « www.harger.com NTS

RAEGER

O

CUAT / ALAT - STYLE GENTLY —————={
TAPERED AIR TERMINAL

UBS - STYLE UNIVERSAL
SWIVAL AIR TERMINAL BASE

{(ewmmar= §

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

262 - SERIES ADHESIVE
CABLE FASTENER

UBS - STYLE AIR TERMINAL BASE WITH 262

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS

CUAT / ALAT - STYLE GENTLY ————— =
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL

Lo

FLAT SURFACE AIR
TERMINAL BASE i
MOUNTED HORIZONTALLY :
3
COPPER OR ALUMINUM, i
CLASS T OR CLASS II 3

LIGHTNING PROTECTION
CONDUCTOR

/%
AN

CCC / ACC - SERIES
CABLE FASTENER

UBU - STYLE AIR TERMINAL BASE WITH CC

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700  800-842-7437 « www.harger.com NTS

Harger Lightning & Grounding « ©2021 Phone 847-548-8700 « www.harger.com * U.S. 800-842-7437

CUAT / ALAT - STYLE GENTLY —————|
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED HORIZONTALLY

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

262 - SERIES ADHESIVE
CABLE FASTENER

UBU - STYLE AIR TERMINAL BASE WITH 262

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS




RAEGER

CUAT / ALAT - STYLE GENTLY ————————————— |
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED VERTICALLY

COPPER OR ALUMINUM,
CLASS I OR CLASS II

LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

UBU - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING
847-548-8700 o 800-842-7437 « www.harger.com NTS

©2021

Lightning Protection & Grounding Details

CUAT / ALAT - STYLE GENTLY- —
TAPERED AIR TERMINAL

UBU - STYLE UNIVERSAL
FLAT SURFACE AIR
TERMINAL BASE
MOUNTED VERTICALLY

PBE - STYLE AIR TERMINAL
BASE EXTENSION

CCC / ACC - SERIES
CABLE FASTENER

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

PBE - STYLE AIR TERMINAL BASE EXTENSION

3 &

HARGER LIGHTNING & GROUNDING

847-548-8700 e 800-842-7437 « www.harger.com

©2021

©2021

O

CUAT / ALAT - STYLE GENTLY————— =
TAPERED AIR TERMINAL

120 - STYLE AIR
TERMINAL ADAPTER

155/ 156 - STYLE
UNIVERSAL CONCEALED
AIR TERMINAL BASE

MOUNTED HORIZONTALLY

COPPER OR ALUMINUM,
CLASS I OR CLASS 11
LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

155/ 156 - STYLE HORIZONTAL AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING
847-548-8700 o 800-842-7437 « www.harger.com NTS

CUAT / ALAT - STYLE GENTLY —————— =
TAPERED AIR TERMINAL

120 - STYLE AIR TERMINAL
ADAPTER

155/ 156 - STYLE
UNIVERSAL CONCEALED
AIR TERMINAL BASE
MOUNTED VERTICALLY

(mm ma

COPPER OR ALUMINUM,
CLASS I OR CLASS II

LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIES
CABLE FASTENER

155/ 156 - STYLE VERTICAL AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 ¢ 800-842-7437 ¢ www.harger.com

Harger Lightning & Grounding « ©2021 Phone 847-548-8700 + www.harger.com * U.S. 800-842-7437
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O
o
N
CUAT / ALAT - STYLE GENTLY ———————— E
TAPERED AIR TERMINAL b CUAT / ALAT - STYLE GENTLY ————=—
E TAPERED AIR TERMINAL

130 - STYLE AIR TERMINAL ——————— | o
SWIVEL ADAPTER )

i
158-XX - STYLE é
CONCEALED VERTICAL 160 - STYLE RIDGE 2
AIR TERMINAL BASE SQESLE AIR TERMINAL é

)

CCC/ ACC - STYLE
CABLE FASTENER

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

158-XX - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING

COPPER OR ALUMINUM,
CLASS I OR CLASS IT

LIGHTNING PROTECTION
CONDUCTOR

CCC / ACC - SERIE!
CABLE FASTENER

160 - STYLE AIR TERMINAL BASE EXTENSION

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 o 800-842-7437 o www.harger.com NTS ©2021 847-548-8700 e 800-842-7437 o www.harger.com NTS
CUAT / ALAT - STYLE GENTLY 4»@
TAPERED AIR TERMINAL COPPER OR ALUMINUM,

120 - STYLE AIR TERMINAL
ADAPTER

162 - STYLE CONCEALED
RIDGE AIR TERMINAL
BASE

CCC/ ACC - STYLE

CABLE FASTENER \
COPPER OR ALUMINUM;
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

162 - STYLE AIR TERMINAL BASE

HARGER LIGHTNING & GROUNDING
847-548-8700 e 800-842-7437 « www.harger.com NTS

©2021

CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

TRC - STYLE THRU-ROOF
CONNECTOR

1" PVC CONDUIT (NOT INCLUDED)

COPPER OR ALUMINUM,
CLASS I OR CLASS IT
LIGHTNING PROTECTION
CONDUCTOR

TRC STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 « 800-842-7437 « www.harger.com

NTS
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COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

225 - STYLE THRU-ROOF
CONNECTOR

COPPER OR ALUMINUM,
CLASS T OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

225 - STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 ¢ www.harger.com NTS

COPPER OR ALUMINUM,
CLASS T OR CLASS 11
LIGHTNING PROTECTION
CONDUCTOR

226 - STYLE THRU-ROOF —=— ]2
CONNECTOR

COPPER OR ALUMINUM,
CLASS I OR CLASS IT
LIGHTNING PROTECTION
CONDUCTOR

226 - STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 e 800-842-7437 » www.harger.com NTS

COPPER OR ALUMINUM,
CLASSTOR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

SSTRx158 - STYLE THRU-ROOF
CONNECTOR

g
COPPER OR ALUMINUM, <
CLASS T OR CLASS II
LIGHTNING PROTECTION

CONDUCTOR

SSTRx158 - STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 e 800-842-7437 « www.harger.com NTS

COPPER OR ALUMINUM,
CLASS I OR CLASS II
LIGHTNING PROTECTION
CONDUCTOR

SSTRXCUBU - STYLE
THRU-ROOF CONNEm

5

COPPER CLASS I OR CLASS
II LIGHTNING PROTECTION
CONDUCTOR

SSTRXCUBU STYLE THRU-ROOF CONNECTOR

HARGER LIGHTNING & GROUNDING

Harger Lightning & Grounding « ©2021 Phone 847-548-8700 + www.harger.com * U.S. 800-842-7437
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Lightning Protection & Grounding Details HAAVA/I )
VAT,

No. 210 Style Cross Run No. B1BC Style Parallel
Connector Connector

No. 222, Style Heavy Duty
Bonding Lug

No. 208, Style Bonding No. 204 Style Parallel No. 213, Style Bonding Plate

Connector Connector

No. 223, Style Flange

o
Q
=
3
) Bonding Plate
o ®
23
zg
=
0w o
5 No. 211R, Bi-Metal Connector
3
8
TYPICAL CABLE CONNECTORS TYPICAL BONDING LUGS & PLATES
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS

BONDING DETAILS AND AIR TERMINAL LOCATIONS
SHOWN ARE TYPICAL, GENERAL EXAMPLES ONLY.
FINAL EXTENT OF BONDING AND SPECIFIC FITTING
APPLICATIONS TO BE DETERMINED IN FIELD BASED
ON ACTUAL SITE CONDITIONS.

VERTICALLY MOUNTED AIR TERMINAL ON PARAPET SPACE 20 FEET (7) BOND WINDOW, DOOR FRAMES, V.T.R.'S, LADDERS, AND ANTENNAS, OR
MAXIMUM. SEE AIR TERMINAL DETAIL. /C\gL [I;/IUECI':'\(I)_I';IC OBJECTS WITH BONDING LUGS AND SECONDARY
(2) HORIZONTALLY MOUNTED AIR TERMINAL ON ROOF SPACE 20 FEET MAIN LIGHTNING CONDUCTOR.

MAXIMUM. SEE AIR TERMINAL DETAIL.
@ ADEHSIVE CABLE HOLDER EVERY 3 FEET MAXIMUM SPACING.

(3) AIR TERMINALS MOUNTED ON MECHANICAL EQUIPMENT ENCLOSURE. CABLE CLIP WITH STAINLESS STEEL SCREWS EVERY 3 FEET MAXIMUM

(4) AIR TERMINAL MOUNTED ON EXHAUST FAN (* DEAD-END' METHOD). SPACING.
@) CABLE CONNECTOR.
() AIR TERMINAL ON SKYLIGHT WITH SADDLE TYPE AIR TERMINAL BASE. ( THRU-ROOF CONNECTOR

@ AIR TERMINAL MOUNTED ON GUARDRAIL WITH PIPE RAILING BASE. @ LIGHTNING DOWN CONDUCTOR.

TYPICAL ROOF LIGHTNING PROTECTION LAYOUT

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 » www.harger.com NTS

. __________________________________________________________________________________________________________________________________________________________________|
358 Harger Lightning & Grounding « ©2021 Phone 847-548-8700 « www.harger.com * U.S. 800-842-7437



| N = » &

RAFEGE

COPPER LIGHTNING
PROTECTION OR GROUNDING
CONDUCTOR

NO. 302U, UNIVERSAL

GROUND ROD CLAMP

COPPER, COPPER CLADOR ———— |

STAINLESS STEEL GROUND

ROD O
ON
A4

300 - STYLE GROUND ROD DETAIL

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 e 800-842-7437 e www.harger.com NTS

Lightning Protection & Grounding Details

NO. 305 - GROUND
ROD CLAMP

COPPER LIGHTNING
PROTECTION OR GROUNDING
CONDUCTOR

COPPER, COPPER CLAD OR
STAINLESS STEEL GROUND
ROD

305 - STYLE GROUND ROD DETAIL

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 e 800-842-7437 o www.harger.com NTS

COPPER LIGHTNING — 1
PROTECTION OR
GROUNDING
CONDUCTOR

NO. 305 - GROUND — |
ROD CLAMP

COPPER, COPPER CLAD ——————#—|
OR STAINLESS STEEL
GROUND ROD

305 - DELTA GROUND ROD DETAIL

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700  800-842-7437 « www.harger.com NTS

e

GAW910 - TEST WELL ——m= \gz;?;,%’

COPPER LIGHTNING
PROTECTION OR

GROUNDING
CONDUCTOR

ROD CLAMP

COPPER, COPPER CLAD OR ——————————#=—
STAINLESS STEEL GROUND
ROD

305 - GAW910 - GROUND ROD DETAIL

HARGER LIGHTNING & GROUNDING

©2021 847-548-8700 o 800-842-7437 e www.harger.com NTS
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Lightning Protection & Grounding Details H‘bl/g )
VAT,

COPPER LIGHTNING PROTECTION ———— ™ COPPER LIGHTNING PROTECTION ——a=,
OR GROUNDING CONDUCTOR OR GROUNDING CONDUCTOR =

=
_ —

GD - STYLE ULTRAWELD CONNECTION GS - STYLE ULTRAWELD CONNECTION

COPPER, COPPER CLAD OR ——————— =

oM STAINLESS STEEL GROUND
ROD O

COPPER, COPPER CLAD OR — oM

STAINLESS STEEL GROUND

ROD
o'
[s]
=2
AR
(3]
28
5
0 3 ~
oo ~
i
Q
3
®

GD - STYLE GROUND ROD DETAIL GS - STYLE GROUND ROD DETAIL
HARGER LIGHTNING 8 GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 « 800-842-7437 » www.harger.com NTS

PT - STYLE ULTRAWELD

CONNECTION
RT - STYLE
ULTRAWELD
COPPER LIGHTNING CONNECTION

PROTECTION OR
GROUNDING CONDUCTOR

COPPER LIGHTNING
PROTECTION OR
GROUNDING CONDUCTOR

GO - STYLE ULTRAWELD

- STYLE ULTRAWELD
Go- s Y CONNECTION

CONNECTION

GG - STYLE ULTRAWELD ————————

CONNECTION

COPPER, COPPER CLAD OR——#=—

STAINLESS STEEL GROUND Ve

ROD
COPPER, COPPER CLAD OR —————————————#=—|
STAINLESS STEEL GROUND
ROD

~
GO - PT - GROUND ROD DETAIL GO - RT - GROUND ROD DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 « 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 » 800-842-7437 « www.harger.com NTS
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H‘ﬂfr ) Lightning Protection & Grounding Details
N\ =

FINISH GRADE

TEST WELL FINISH GRADE

BREATHER HOLES ————| TEST WELL

BURY LINE BREATHER HOLES
#2T SOLID TINNED ——— BURY LINE S
CONDUCTOR (OR AS 42T SOLID TINNED
SPECIFIED) CONDUCTOR (OR AS AN
SPECIFIED) TR
ULTRAWELD R
CONNECTION ULTRAWELD S \\/\
CONNECTION X
ULTRAFILL

LEECH HOLES

8
s
1n 2
[72]
6" DIA. MIN. —— é <
£
EGR - VERTICAL STAINLESS STEEL EGR - HORIZONTAL ENHANCED e
ENHANCED GROUND ROD STAINLESS STEEL GROUND ROD
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 « 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 « 800-842-7437 « www.harger.com NTS

CPC-APC1/1.25- ——— ==\ [

STYLE PIPE CLAMP ([
NO. FGC2, FENCE
GROUNDING CLAMP

NO. HD STYLE ULTRAWELD
CONNECTION

NO. VU STYLE ULTRAWELD
CONNECTION

COPPER LIGHTNING
PROTECTION OR
GROUNDING CONDUCTOR

NO. GIX STYLE GATE JUMPER
WITH VA STYLE ULTRAWELD
CONNECTION I

UPC - STYLE PIPE
CLAMP

CONNECT GROUND CONDUCTOR
TO POST WITH VA STYLE V
ULTRAWELD CONNECTION

CONNECT FENCE BONDING
CONDUCTOR TO GROUND
CONDUCTOR WITH PT STYLE
ULTRAWELD CONNECTION

CPC - APC - UPC - STYLE PIPE CLAMPS TYPICAL FENCE & GATE BONDING DETAIL

HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 o 800-842-7437 « www.harger.com NTS
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Lightning Protection & Grounding Details H‘bl/g )
VAT,

XGP3.25/3.254/0
EQUIPMENT GROUND PLATE

CPC - UPC STYLE
PIPE CLAMP

BS STYLE ULTRAWELD
CONNECTION

o'
o
=2
RS NO. GB38414.25TL,
) 3/8"x4"x14.25", COPPER
> GROUND BAR
0 S
w o
i
(Y
3
3
XGP IN-USE DETAIL CONDUIT TO SRG BONDING DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 e 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 e 800-842-7437 « www.harger.com NTS
VHO61SQMX ULTRAWELD

CONNECTION WITH US25 OR
NUWTUBE25 WELD METAL.

GPC6SQ, GROUND PEDESTAL

NO. 6 COPPER BONDING CLAMP

CONDUCTOR (67 AWG) NO. 6 COPPER BONDING
CONDUCTOR (6-7 AWG)

BCF61.5016B ULTRAWELD BCF61.5016B ULTRAWELD

CONNECTION WITH US25 OR CONNECTION WITH US25 OR
NUWTUBE25 WELD METAL. NUWTUBE25 WELD METAL.
FLAT STRIP SIGNAL REFERENCE FLAT STRIP SIGNAL REFERENCE
GRID (SRG) 2"x0.016" COPPER GRID (SRG) 2"x0.016" COPPER
STRIP ON 2' CENTER TYPICAL. STRIP ON 2' CENTER TYPICAL.
VERIFY SIZE WITH HARGER VERIFY SIZE WITH HARGER
PRIOR TO ORDERING. PRIOR TO ORDERING.
VHO - RAISED FLOOR PEDESTAL GROUNDING GPC RAISED FLOOR PEDESTAL GROUNDING
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 « 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 » 800-842-7437 « www.harger.com NTS
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H‘ﬂfr ) Lightning Protection & Grounding Details
N\ =

CUXXEL90 90° CUXXEL90FL 90°
Copper Elbow Copper Elbow
C-Type Compression Tap
o r
No. RGBV145872A Rack
Ground Bar
GI67G Style Ground Jumper
]
Q
c
©
-
n .2
S8
=) 'g <
38
CUXXSPL Copper WBKTIKIT, Bracket =
Splice Plate and Insulator 3
'—
TYPICAL PERIMETER GROUND BUS LAYOUT RACK GROUNDING DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 e 800-842-7437 » www.harger.com NTS ©2021 847-548-8700 » 800-842-7437 » www.harger.com NTS
CABLE TRAY

NO. GBI14412C, 1/4" X 4" X 12"
GROUND BUS BAR WITH "C"
HOLE PATTERN

NO. GJ67G102A1/4KIT,
INSULATED GROUND JUMPER
WITH MOUNTING HARDWARE

NO. GBI14412C GROUND BAR DETAIL GJ67G102A1/4KIT GROUND JUMPER
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437 & www.harger.com NTS ©2021 847-548-8700 o 800-842-7437  www.harger.com NTS
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Wireless Communication Site Hﬂﬂfg )
Lightning Protection & Grounding System Specification AN

Section 33 79 16 - Tower Grounding for Wireless Communication
Site Specification

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes requirements for Communications or Antenna Tower grounding and
bonding.
1.02 RELATED REQUIREMENTS
A. Section 26 05 26 - Grounding and Bonding for Electrical Systems
B. Section 26 01 40.13 - Operation and Maintenance of Lightning Protection Systems
C. Section 26 41 13 - Lightning Protection for Structures
1.03 REFERENCES

A. ANSI/TIA 607-C - Generic Telecommunications Bonding and Grounding (Earthing) for
Customer Premises
1.04 FURNISHED AND INSTALLED BY 26 05 00

A. Surge Protective Devices (SPD’s) shall be installed at the entrances of all power service
entrances and conductive communications systems.
B. Surge Protective Device Ratings

w
(1]
n
=
(=]
=]
(3]

1. The power service entrance SPD shall have a nominal discharge current (In) rating
of at least 20 kA 8/20 ps per phase and be listed and labeled by UL 1449, Standard
for Safety for Surge Protective Devices.

2. Signal, data, and communications SPDs shall have a maximum discharge current
(Imax) rating of at least 10 kA 8/20 us when installed at the entrance.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Pre-installation Meeting: Installing contractor shall coordinate a site walkthrough
with the grounding and bonding manufacturer prior to the start of any work
Manufacturer representative shall provide a pre-installation site report which
includes guidance for design changes or confirmation that current site conditions match
contract documents.

B. Post-Installation Meeting: Installing contractor shall coordinate a site walkthrough
with the grounding and bonding manufacturer at the commencement of work.
Manufacturer representative shall provide a post-installation site report to the installing
contractor which contains the following:

1. Any deficiencies in the installation or confirmation that the current installation
meets the requirements of the standards specified.

2. Electronic markup of the approved shop drawing with embedded images showing all
concealed bonding (gas piping, electrical service ground, communication grounds)
and a random selection of concealed connections (cable to ground rod, cable to
cable, cable to reinforcing steel).

a. Photographic documentation shall be provided from the installing contractor to
the grounding and bonding manufacturer representative prior to concealing or
backfilling.

C. Sequencing: Coordinate installation of grounding and bonding system with installation
of other building systems and components, including electrical wiring, supporting
structures and building materials, and building finishes.

1.06 SUBMITTALS

A. Product Data: Manufacturer’s descriptive and technical literature or catalog cuts.
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B. Shop Drawings:

. __________________________________________________________________________________________________________________________________________________________________|
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H‘ﬂfg ) Wireless Communication Site
AN Lightning Protection & Grounding System Specification

Section 33 79 16 - Tower Grounding for Wireless Communication
Site Specification

1. Layout of the grounding and bonding system, specifically for the building(s) or
structures included in the contract drawings.
2. Installation details of the products to be used in the installation.

C. Manufacturer’s Instructions: Installation instructions shall be provided for grounding
and bonding components that require field assembly or fabrication.

D. Qualification data for firms or persons specified in “Quality Assurance” Article to
demonstrate their capabilities and experience. Include data on listing or certification
by a Nationally Recognized Testing Laboratory (NRTL).

E. Certification, signed by tower erection contractor, that the connection method to the
tower is approved by manufacturers of the grounding and bonding components, and
the tower manufacturer.

1.07 CLOSEOUT SUBMITTALS

A. Maintenance Contracts: Installing contractor shall provide building owner with pricing
for yearly system inspections. Building owner is under no obligation to have yearly
inspections performed.

B. Warranty Documentation: The completed installation shall carry a one-year guarantee
against defects in material or installation.

1. Exclusions: Routine preventative maintenance, accidental or intentional damage
shall not be included as part of the warranty service.

C. Record Documentation: Installing contractor shall provide building owner a copy of the
pre-installation site report, post-installation site report and (3) full-size plots of
accurate as-built shop drawings.

1.08 QUALITY ASSURANCE

A. Qualifications:
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1. Manufacturer shall maintain current grounding and bonding material listings by a
Nationally Recognized Testing Laboratory (NRTL).

2. Installer Qualifications: Engage an experienced installer who has been trained and
certified to perform installations by the grounding and bonding manufacturer.

B. The system shall be physically inspected by a Nationally Recognized Testing Laboratory
(NRTL) to the current edition of ANSI/TIA-607-C. The certification shall be provided to
the building owner at completion of the project.
PART 2 - PRODUCTS

2.01 APPROVED MANUFACTURER

A. Harger Lightning & Grounding
301 Ziegler Drive, Grayslake IL 60030
http://www.harger.com | hargersales@harger.com

2.02 BONDING BUSBARS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning &
Grounding, bonding busbars.

B. Substitution Limitations: No Substitutions
C. Product Options:

Tower Busbar | External Busbar | Internal Busbar | Entrance Panel Kit

Harger Lightning & Grounding - ©2021 Phone 847-548-8700 + www.harger.com « U.S.800-842-7437 34§
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Wireless Communication Site
Lightning Protection & Grounding System Specification

RAEGER

Section 33 79 16 - Tower Grounding for Wireless Communication
Site Specification

| TGBIA14420M | TGBI14424TMGB | GBI14424TMGB | EPK24

GROUND CONDUCTORS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning &
Grounding, ground conductors.

Substitution Limitations: No Substitutions

2.03

B.

C. Product Options:

Tower Ground

Wooden Pole
Ground

Cabinet Ground

Rooftop Ground

2T (minimum)

2T (minimum)

2T (minimum)

Refer to 26 41 13

Transmission Generator Satellite Dish

Line Ground s SR Ground Ground

2T (minimum) 2T (minimum) 2T (minimum) 2T (minimum)
2.04 FENCE GROUNDING

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning &
Grounding, grounding components.

B. Substitution Limitations: Soil conditions may dictate the use of a grounding electrode
not shown. Installing contractor shall coordinate with lightning protection manufacturer
to determine proper materials.

C. Product Options:

Deterrent Wire | Fence Fabric Gate Jumper Connection To
Bonding Clamp | Bonding Clamp P Line/Gate Post
FGC2TP FGC2TP GJX2524 VA Series
2.05 GROUNDING ELECTRODES

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning &
Grounding, grounding electrodes.

Substitution Limitations: Soil conditions may dictate the use of a grounding electrode
not shown. Installing contractor shall coordinate with lightning protection manufacturer
to determine proper materials.

. Product Options:

B.

Standard Soil | Corrosive Soil | Shallow Topsoil Rocky Conditions

. __________________________________________________________________________________________________________________________________________________________________|
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H‘ﬂfg ) Wireless Communication Site
AN Lightning Protection & Grounding System Specification

Section 33 79 16 - Tower Grounding for Wireless Communication
Site Specification

| 3410 | 3410SS3 | 336 | EGRSS10LWG4/0 |

2.06 GROUND ACCESS WELLS

A. Basis of Design: Subject to compliance with requirements, provide a minimum of (1)
Harger Lightning & Grounding ground access well.

B. Substitution Limitations: Soil conditions may dictate the use of a ground access
well not shown. Installing contractor shall coordinate with lightning protection
manufacturer to determine proper materials.

C. Product Options:

Standard | Traffic Rated Heavy Duty
GAW910 GAW121212HD | GAW121212TDLH

2.07 BELOW GRADE CONNECTIONS

A. Basis of Design: Subject to compliance with requirements, provide UltraShot®
exothermically welded connections by Harger Lightning & Grounding
B. Substitution Limitations: No Substitutions
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C. Product Options:

Parallel "T" Straight Cross Ground Rod
PT Series RT Series BS Series XO Series GO Series

PART 3 - EXECUTION
3.01 INSTALLERS
A. Installer List: Contact Harger Lightning and Grounding for a list of factory trained
installers.
3.02 INSTALLATION

A. Install grounding and bonding system as indicated on approved shop drawing,
according to manufacturer’s written instructions.
B. Installation shall comply with all aspects of ANSI/TIA-607-C.

C. Conductors shall be concealed from public view.
3.03 CORROSION PROTECTION

A. Do not combine materials that can form an electrolytic couple that will accelerate
corrosion in the presence of moisture, unless moisture is permanently excluded from
the junction of such materials.

B. Use conductors with protective coatings where conditions would cause deterioration or
corrosion of conductors.

3.04 FIELD QUALITY CONTROL

A. The system shall be physically inspected by a Nationally Recognized Testing Laboratory
(NRTL) to the current edition of ANSI/TIA-607-C. The certification shall be provided to
the building owner at the completion of the project.

Harger Lightning & Grounding - ©2021 Phone 847-548-8700 + www.harger.com « U.S.800-842-7437 347



Wireless Communication Site [ VN g = »
Lightning Protection & Grounding System Specification H.’Aw

Section 33 79 16 - Tower Grounding for Wireless Communication
Site Specification

END OF SECTION
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Wireless Communication Drawings
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Exterior Grounding Plan

GROUNDING DETAIL "CGK".

Typical Wireless Communication Site

"RE" OR "RP” STYLE ULTRAWELD CONNECTION BONDING REBAR IN TOWER
*VERIFY SIZE OF REBAR PRIOR TO ORDERING.

FOOTING.
GROUND BARS. PART NUMBER IS SPECIFIC TO COAX SIZE. SEE COAX CABLE

ULTRAWELD CONNECTION TO 3" — 4” DIA. FENCE POST TYPE VA2SV1.5x4B
(MOLD NUMBER) AND US45 OR NUWTUBE45 (WELD METAL SIZE)— ONE PER

TYPE VA2SV1.5x4B (WELD MOLD) AND US45 OR NUWTUBE45 (WELD METAL
LOCATION. SEE DETAIL "FG”

SIZE) — ONE PER GATE. SEE DETAIL "FG"
PROVIDE CONNECTION TO EXTERIOR POWER AND TELEPHONE GROUNDING

BOND COAX CABLE USING NO. CGKB SERIES GROUND KIT TO EXTERIOR
SYSTEMS AND WATER SERVICE.

ULTRAWELD CONNECTION WITH NO. US45 OR NUWTUBE45 (WELD METAL

SIZE)— ONE PER LOCATION.

Exterior Grounding Layout

@

@ NO. GJX2S24, FLEXIBLE BONDING JUMPER WITH ULTRAWELD CONNECTION

@ ALL CONDUCTIVE BODIES SHALL BE BONDED TO THE GROUNDING SYSTEM.

@ BOND WAVE GUIDE SUPPORTS TO EXTERIOR GROUND LOOP.

©

SEE DETAIL "GB”.

150",

GROUND TOWER (2 LOCATIONS) WITH NO. HD2SA (MOLD NUMBER)

301 ZIEGLER DRIVE GRAYSLAKE, IL
60030 (847) 548-8700

®  LIGHTNING PROTECTION +GROUNDING +EXOTHERMIC

o

3]
15028
BSIREES
[0%6% %% %0 0%
BEESRRES]

ORISR
KOS SIS

X
SRS 9

=R

o

12'-0" x 12'-0" GROUND MAT WITH NO. 6 AWG. SOLID

A

\/
L7\

A

(KEYED NOTES

NO. 5810, 5/8” x 10°-0" COPPERCLAD GROUND ROD SPACED AT 16
MINIMUM WITH ULTRAWELD CONNECTION TYPE "G0582SB” (MOLD NUMBER)

©
@

AND NUWTUBEQO (WELD METAL SIZE—ONE PER LOCATION) SEE DETAIL "G”".

NO. GM1212686,

COPPER GROUND CONDUCTOR SHALL BE ATTACHED TO THE MAT USING

BARE COPPER CONDUCTOR AT 6" O.C. EACH WAY, 24" BELOW GRADE OR
ULTRAWELD CONNECTION PT6S2SB (MOLD NUMBER) AND US45 OR

FROST LINE, WHICH EVER IS LOWER. NO. 2T, #2 AWG SOLID TINNED

NUWTUBEW45 (WELD METAL SIZE) AT THREE PLACES PER NO. 2T GROUND

CONDUCTOR.

SOLID COPPER INTERIOR GROUND BAR WITH INSULATORS AND 1/4"x3"x14.5"
EXTERIOR GROUND BAR.(INSTALL NEAR THE POINT WHERE THE COAX LINES

@ NO. EPK12, 12 UNIT ENTRANCE PANEL KIT WITH INTEGRATED 1/47x5"x24"
ENTER THE SHELTER) SEE DETAIL "EPK”.

CABLE TO CABLE CONNECTION WITH NO. PT2S2SB (MOLD NUMBER)

®

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

INSULATOR AND BEAM CLAMP STANDOFFS. COAX CABLES SHALL BE
75" OR LESS IF THE TOWER IS TALLER THAN

@ NO. GBIA14424M, 1/4"x4”x24” SOLID COPPER TOWER GROUND BAR WITH

@ NO. 2T, #2 AWG SOLID TIN COATED COPPER CONDUCTOR (201 LBS. PER

1000) LOCATED AT 2°—6" MIN. BELOW GRADE OR 6" BELOW THE FROST

LINE, WHICH EVER IS LOWER.

EAE
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Wireless Communication Drawings

RAEGER

Exterior Grounding Layout

PT2S2SB ULTRAWELD CONNECTION
WITH US65 OR NUWTUBEES WELD
METAL

NO. 2T, #2 AWG SOLID TINNED
COPPER GROUND CONDUCTOR
(201 LBS. PER 1000’)

>f

NO. 5810, 5/8" X 100 ———————=
COPPER CLAD GROUND ROD

GO582SB ULTRAWELD CONNECTION
WITH US OR NUWTUBE9QO WELD
METAL

S

~

GROUND ROD DETAIL "G~

VA2SV1.5x4B ULTRAWELD

CONNECTION WITH

NUWTUBE45 WELD METAL

NO. GJX2S24, NO. 2
SOLID FLEXIBLE GATE
JUMPER

VA2SV1.5x4B ULTRAWELD
CONNECTION WITH US45
OR NUWTUBE45 WELD

METAL

NO. 2T, #2 AWG SOLID
TINNED COPPER CONDUCTOR

201 LBS. PER 1000’

FENCE GROUNDING DETAIL "FG”

ENTRANCE PANEL DETAIL "EPK”

NTS

NO. GBIA14424M, 1/4” x
4" x 24" SOLID COPPER
GROUND BAR WITH

INSULATORS.

GROUND BAR DETAIL "GB”

NTS

NO. CGKB SERIES,
COAX CABLE
GROUND CLAMP
KIT

COAX CABLE

NO. 6 AWG. INSULATED
SOFT DRAWN COPPER
CONDUCTOR DOWN TO
EXTERIOR GROUND BAR

COAX GROUNDING DETAIL "CGK”

NTS NTS NTS
RE STYLE ULTRAWELD RP STYLE ULTRAWELD
CONNECTION TO REBAR. CONNECTION TO REBAR.
VERIFY SIZE OF REBAR VERIFY SIZE OF REBAR
PRIOR TO ORDERING. PRIOR TO ORDERING.
ggﬁicﬁgﬁmﬁf US45 VA2SV1.5X4B ULTRAWELD HD2SA ULTRAWELD
O ON TH 3 CONNECTION WITH US45 CONNECTION WITH US45
HETAL CONKECT 16 OR NUWTUBE45 WELD OR NUWTUBE45 WELD
METAL CONNECT TO STEEL METAL CONNECT TO BASE
STRUCTURAL STEEL AT POST AT LOWEST OF STEEL AT LOWEST
LOWEST AVAILABLE
AVAILABLE LOCATION AVAILABLE LOCATION
LOCATION
NTS

HAESER

® LIGHTNING PROTECTION-GROUNDING +EXOTHERMIC
301 ZIEGLER DRIVE GRAYSLAKE, IL

60030 (847) 548-8700

Typical Wireless Communication Site

Exterior Grounding Plan
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H‘ﬂfg ) Wireless Communication Drawings
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Interior Shelter Layout

Section 5
Technical Assistance

KEYED NOTES
NO.27G, #2AWG STRANDED, GREEN INSULATED
j : BOND AC ELECTRIC SERVICE TO MGB PER
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. GD5825E CONNECTION UPS EQUIPMENT GROUND CONDUCTOR TO

GROUND BUS CONDUCTOR WITH NO. 6-7G WITH NO. US65 OR NUWTUBES5 WELD METAL MGB

CONDUCTOR, NO. CT2248LD TAP AND NO. GECLB62A :

LUG

NO. 5810, 5/8"X10' COPPER CLAD GROUND ULTRAWELD NO. PT2525B CONNECTION
NO. HSC STYLE HALO STANDOFF CLAMP @ ROD. UTILITY SERVICE GROUND WITH NO. US65 OR NUWTUBES5 WELD METAL
OR NO. RT2525B WITH NO. US45 OR

NUWTUBE45 WELDMETAL. TYPICAL

SIGNONONONONG

HVAC UNIT @ BOND CABLE TRAY TO MGB TO TOWER GROUND ELECTRODE SYSTEM
HVAC EQUIPMENT GROUNDING CONDUCTOR COAX ENTRY PORT
TO MGB

\Z & ® LIGHTNING PROTECTION -GROUNDING -EXOTHERMIC
301 ZIEGLER DRIVE GRAYSLAKE, IL INTERIOR SHELTER LAYOUT
A 60030 (847) 548-8700
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Wireless Communication Details H‘bl/g :
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NO. 2T, SOFT DRAWN TINNED v

SOLID COPPER CONDUCTOR

NO. GO582SB ULTRAWELD —————
CONNECTION WITH NO.
NUWTUBES0 WELDMETAL.

GM STYLE PREFABRICATED
COPPER GROUND MESH

NO. 360P42 10"% x 42" GROUND
ACCESS WELL WITH A NO. 10PS
STEEL COVER.

PT STYLE ULTRAWELD

» NO. 5810, 5/8" x 10' COPPER CONNECTION

2 CLAD GROUND ROD

=

3

Y

) 2 COPPER GROUND WIRE

>

(=]

83 N

o o

~*

Q

3

(=]

m

GO - ACCESS WELL DETAIL WIRE TO GROUND MAT DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 e 800-842-7437 » www.harger.com NTS ©2021 847-548-8700 » 800-842-7437 » www.harger.com NTS

NOTE: DO NOT NOTE: TOWER LIGHTING
CONNECT GROUNDING REQUIREMENTS TO BE
WIRE DIRECTLY TO VERIFIED PRIOR TO

ANCHOR BOLT OR NUT CONSTRUCTION.

NO. SSC25/875, STAINLESS

STEEL GUY WIRE CLAMP ULTRAWELD NO. HD2SA
CONNECTION WITH NO.
NUWTUBE45 WELD

NO. VT2SB ULTRAWELD METAL.

CONNECTION WITH NO.

NUWTUBE115 WELD 1" PVC CONDUIT TO

METAL. EXTEND 16" BELOW

GRADE (TYP.)

NO. 2T TINNED COPPER
CONDUCTOR

GRADE
\

NO. 2T, SOFT-DRAWN
TINNED SOLID COPPER
CONDUCTOR, RUN A
MIN. OF 6" BELOW
FROST LINE

TO COMMUNICATIONS
GROUND

ULTRAWELD NO. PT2S2SB

NO. GO582SB ULTRAWELD CONNECTION WITH NO.

CONNECTION WITH NO. WTUBESS WELD METAL. H

NUWTUBESQ WELD METAL N s W /
NO. 5810, 5/8" DIA. X 10'-0" COPPER

NO. 5810, 5/8" x 10' COPPER CLAD GROUND ROD WITH ULTRAWELD

CLAD GROUND ROD. TYP. OF 2 NO. GO582SB CONNECTION AND NO.

NUWTUBE90 WELD METAL

GUYED ANCHOR GROUNDING DETAIL LATTICE TOWER GROUNDING DETAIL
HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 o 800-842-7437  www.harger.com NTS ©2021 847-548-8700 » 800-842-7437  www.harger.com NTS
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Hﬂﬂfr : Wireless Communication Details
AT,

NO. GBIT14424M-22T, 1/4" x 4" x 24" SOLID COPPER
GROUND BAR WITH INSULATORS AND BRACKETS,
AND WITH TWO 25'-0" NO. 2T, #2 AWG TIN COATED

COPPER GROUND CONDUCTORS NO. FGC2, FENCE

GROUNDING CLAMP

NO. HD STYLE ULTRAWELD
CONNECTION

NO. VU STYLE ULTRAWELD 1
CONNECTION 5

D
COPPER LIGHTNING )
PROTECTION OR
GROUNDING CONDUCTOR
NO. GIX STYLE GATE JUMPER
WITH VA STYLE ULTRAWELD
CONNECTION e
CONNECT GROUND CONDUCTOR

TO POST WITH VA STYLE L/
ULTRAWELD CONNECTION

CONNECT FENCE BONDING
CONDUCTOR TO GROUND
CONDUCTOR WITH PT STYLE
ULTRAWELD CONNECTION

[}
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c
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S
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o
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NO. GBIT14424M22T GROUND BAR DETAIL TYPICAL FENCE & GATE BONDING DETAIL

HARGER LIGHTNING & GROUNDING HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 e 800-842-7437 « www.harger.com NTS ©2021 847-548-8700 o 800-842-7437  www.harger.com NTS

CABLE TRAY

NO. GI67G102A1/4KIT,
INSULATED GROUND JUMPER
WITH MOUNTING HARDWARE

(J67G102A1/4KIT GROUND JUMPER

HARGER LIGHTNING & GROUNDING
©2021 847-548-8700 » 800-842-7437 « www.harger.com NTS
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Signal Reference Grid System Specification HAAVA/I )
VAT,

Section 26 05 26.xx (Formerly 16065) - Signal Reference Grid System
Specification
Part 1 - GENERAL
1.01 Summary

a. Provide a complete grounding system that reduces or eliminates high frequency
transients by achieving a common ground reference for all equipment within contiguous
area. It consists of a signal reference grid, low-impedance bonding straps, transient
suppression plates and bare copper bonding conductors.

b. The signal reference grid system shall be installed by a firm actively engaged in the
installation of high frequency ground systems.

c. The work covered under this section of the specification consists of furnishing labor,
materials and services required for the completion of a functional signal reference grid
system approved by the architect and engineer

1.02 References: The completed signal reference grid system shall comply with the latest
issue of the following standards and form a part of this specification.

a. IEEE Std.1100, IEEE Recommended Practice for Powering and Grounding Electronic
Equipment.
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b. NFPA 70, National Electric Code
1.03 Submittals

a. Layout drawing(s) showing the configuration of the signal reference grid shall be
submitted to the architect and engineer for approval prior to installation.

b. Catalog pages or technical data sheets for all products used to as part of the
signal reference grid System shall be submitted to the architect and engineer for
approval prior to installation.

1.04 Delivery, Storage and Handling

a. Store products in manufacturer’s unopened packaging until ready for installation.

Part 2 - PRODUCTS
2.01 Standard

a. All materials used in the installation shall be new and shall comply in weight, size
and composition as required by manufacturer and shall be labeled or listed by
Underwriters Laboratories Inc. for use in electrical grounding. The system furnished
under this specification shall be the standard product of a manufacturer regularly
engaged in the production of high frequency grounding equipment.

2.02 Acceptable Manufacturers
a. Harger Lightning & Grounding
301 Ziegler Drive, Grayslake, IL 60030
(847) 548-8700 e 800-842-7437 e Fax (847) 548-8755
E-mail: hargersales@harger.com e Web-site: www.harger.com
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790y Signal Reference Grid System Specification

AR
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Section 26 05 26.xx (Formerly 16065) - Signal Reference Grid System
Specification
2.03 Materials

a.

Part 3 - EXECUTION
3.01 General Installation
a.
3.02 SBG Installation

a.

The signal reference grid (SBG) shall be made from soft copper flat strip, 2 inches
wide by 26 gage, and factory-made using MIG welds on two-foot centers.

SBG rolls shall be between 4 feet to 16 feet wide.

All field made connections to the signal reference grid (SBG), raised floor pedestals,
building columns, pipes and other metal items shall be made using the Ultraweld®
Exothermic Welding Process.

The SBG sections shall be rolled on tubes with the outside of the roll protected for
shipment.

SBG rolls shall be labeled on the ends for easy identification.
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The installation shall be installed by a qualified, licensed electrical contractor.

SBG sections shall be welded together using Ultraweld Mold SBG2016K with US32
Weld Metal and MH1 Handle Clamp. For low emission (LOsmoke™) requirements
when using the UltraShot process, use one of the kits found "System" on page

271 for converting standard molds into low emission molds. To join sections
together, overlap the outside strip of one section over the outside strip of the adjacent
section and weld together every two feet.

The SBG should be installed 6 inches to 18 inches from the outside walls to avoid
interference with pedestals. SBG does not have to be exactly centered between
pedestals.

Whenever an obstruction is encountered, it is acceptable to cut the SBG to go around
the obstruction and splice connecting pieces of the SBG to suit.

SBG squares should not line up between adjacent sections in a room or between
rooms. Offset squares, first in one direction, then the other. This prevents welds from
lying on top of one another and minimizes interference to pedestals.

The SBG does not have to be bonded to the floor in most circumstances. If any section
does not lie flat, pedestal mastic or other convenient means can be used to bond to
the floor. Pedestal mastic should be used to hold the SBG to the floor near high-speed
air inlets. The mastic should not contain sulfur.

Do not use mastic until all SBG mats have been installed and all Ultraweld connections
between mats and all low impedance riser and pedestal connections have been made.

. If a section of SBG is damaged, then repair with Mold SRG2016K with US32 Weld

Metal and MH-1 Handle Clamp. For low emission (LOsmoke™) requirements when
using the UltraShot process, use one of the kits found "System" on page 271"

for converting standard molds into low emission molds. It is permissible to splice sections
of copper strip to lengthen SBG conductors so they clear preexisting objects on floor.

Harger Lightning & Grounding - ©2021 Phone 847-548-8700 + www.harger.com « U.S.800-842-7437 37§
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Signal Reference Grid System Specification HAAVA/I )
VAT,

Section 26 05 26.xx (Formerly 16065) - Signal Reference Grid System
Specification

h. Use Low Impedance Riser (LIR) to connect each equipment enclosure to the SBG.
Ultraweld Mold SRG2016K with US32 Weld Metal and MH-1 Handle Clamp is used for
this connection. For low emission (LOsmoke™) requirements when using the UltraShot
process, use one of the kits found on page 266 for converting standard molds into low
emission molds.

i. LIR to be 26 gage x 2” x 72 copper strip, Part No. LIR72. Do not connect LIR risers to
SBG strips closest to outside walls. If possible, connect LIR no closer than the second SBG
row away from outside walls of room.

j. Exceptions can be made regarding HVAC equipment if these are already positioned near
walls. Cut LIR as short as possible in all cases.

k. Always install two LIRs per equipment cabinet with one LIR being 20% to 40% longer
than the next and connect to the equipment on opposite sides.

3.03 Bonding Pedestals

a. Connect every sixth pedestal in each direction to the SBG using #6 AWG 7 strand copper
cable.

b. #6 AWG 7 strand copper is connected to the SBG with Mold BCF61.5016B using US25
Weld Metal and MH-1 Handle Clamp.

c. For the 1” round pedestals, use Mold VH61RDMX, MH-4 Handle Clamp, and US25 Weld
Metal.

d. For the 7/8"” square pedestals, use Mold VHO6.8SQMX, MH-4 Handle Clamp and US25
Weld Metal.

e. For the 1” square pedestals, use Mold VHO61SQMX, MH-4 Handle Clamp and US25 Weld
Metal. The cable should take the shortest path between the pedestal and the Signal
Reference Grid. The length of the wire should not exceed 2 feet.

f. For low emission (LOsmoke™) requirements when using the UltraShot process, use one
of the kits found "System" on page 271 for converting standard molds into
low emission molds.

3.04 Bonding Building Steel

a. All columns within and at perimeter of the computer room shall be bonded to the SBG
using #6 AWG 7 strand copper cable with Mold VA6B, MH-1 Handle Clamp and US45 Weld
Metal.

b. #6 AWG 7 strand copper is connected to the SBG with Mold BCF61.5016B using US25
Weld Metal and MH-1 Handle Clamp. The cable should take the shortest path between the
building steel and the Signal Reference Grid.

c. For low emission (LOsmoke™) requirements when using the UltraShot process,
use one of the kits found "System" on page 271" for converting standard
molds into low emission molds.

3.05 Bonding Other Steel Members

. __________________________________________________________________________________________________________________________________________________________________|
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H‘ﬂfg ) Signal Reference Grid System Specification
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Section 26 05 26.xx (Formerly 16065) - Signal Reference Grid System
Specification

a. All conduits, water pipes, ducts, etc. entering the computer room shall be bonded to
the SBG (at each end of the room if these are horizontal) columns within and at perimeter
of the computer room shall be bonded to the SBG using #6 AWG 7 strand copper cable
with Mold VA6B, MH-1 Handle Clamp and US45 Weld Metal.

b. Use #6 AWG 7 strand copper cable.

c. Use Harger Lightning & Grounding CPC Series of pipe clamps for attaching the #6 wire to
conduit, water pipes, and other round conductive members.

d. The #6 AWG 7 strand copper cable is connected to the SBG with Mold BCF61.5016B using
US25 Weld Metal and MH-1 Handle Clamp.

e. For low emission (LOsmoke™) requirements when using the UltraShot process, use
one of the kits found on "System" on page 271 for converting standard molds
into low emission molds.

3.06 Coordination
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a. Coordinate the installation of the high frequency signal reference grid grounding system
with other trades to avoid damage of installed materials.

END OF SECTION 26 05 26.xx
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Signal Reference Grid (SRG) Installation Instructions HAAVA/I )
L \S =

These instructions are intended to ensure the proper installation of Harger Signal
Reference Grids (SRG), while saving time and money for the installer.

Receiving & Storage

1.Harger SRG rolls are shipped in closed trucks unless
otherwise specified. This usually requires a loading dock
and a forklift truck capable of unloading the SRG rolls.

2.Harger tries to limit SRG rolls to a weight of 250 pounds
each.

3.SRG rolls are labeled on the ends. If you are storing the
rolls temporarily, make sure the marked ends are facing in
the same direction for easy identification.

4.Rolls should be checked against drawings and stacked so
the first rolls to be installed are the easiest ones to unstack.

5.Indoor storage is recommended.

6.Check your shipment against the shipping papers and installation drawings to be sure the
proper quantity has been received. Any discrepancies of any kind should be brought to the
attention of the carrier and your distributor.

7.Do not remove the roll protection until the roll is in place and ready to unroll.
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Installation of the Signal Reference Grid
The SRG should be installed prior to the installation of the raised floor pedestals.
1.Mark the location of pedestals on floor so they can be avoided with the SRG strips.
2.Start in one corner of the room with the proper roll as identified
on the drawing. The pedestal spot should be approximately in
center of grid opening. This will normally be 12" from the wall.
3.Any obstructions, such as columns or existing obstacles, can be
handled in either of the following ways:
e Cut the SRG to fit around the obstruction.
e Place the SRG on one side of the obstruction and, using one
or more workers, pull the SRG around the obstruction cutting
where needed.

Pedestal locations marked by the dot

Note - It’s okay to cut and patch
the SRG. Patching is done by
welding cut sections together with
the Ultraweld process.

. __________________________________________________________________________________________________________________________________________________________________|
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4.The outside strip of adjacent sections must overlap for interconnecting with the Ultraweld
Process. You can join adjacent sections of the SRG as you go, or you can wait until the
entire room is covered with the SRG sections and then weld all at once. Never make a
weld over a factory weld.

5.If the SRG were ever to rip or tear, it can be patched by welding.

6.Putting pedestal mastic between the SRG and the floor can smooth any buckles in the
SRG out. It is not necessary to use other means of fastening to the floor. Do not use
mastic until all Ultraweld connections have been made.

7.All connections between sections of the SRG and the risers, pedestal bonds, column
bonds, and other metal bonded to the SRG shall use the Ultraweld molds and weld metal
provided.

If not using UltraShot LOsmoke™ System (see page 271),
cover strip adjacent to the mold to prevent any splatter from
marring the SRG strip. Never make welds over factory welds.

8.Pedestal mastic should be used to hold the SRG to the floor near high-speed air inlets. Do
not use mastic until all ULTRAWELD connections have been made. Use mastic that does
not contain sulphur.

During and after installation, care should be taken
when walking or operating equipment over the SRG
to avoid tripping and damaging the SRG. If heavy or
extended traffic is expected, sheets of plywood or
other durable covering should be used to cover the
SRG.

9.When pulling cables after the floor is installed, especially cables with connectors installed
it is suggested to put a cloth bag or other protection over the end of the cable to protect
the connector and guard against snagging the SRG.

Specific Instructions for Making Ultraweld Exothermic Connections

1.Follow the general and specific instructions furnished with the mold.

2.If the UltraShot LOsmoke (see page"System" on page 271) is not being used, cover strip
adjacent to the mold to prevent any splatter from marring the SRG strip. Never make
welds over factory welds.

3.If the UltraShot LOsmoke (see "System" on page 271) is being used and prevention of
even a small amount of dust is critical, then clean and prepare the mold for next weld in
an area outside of the “clean area”.
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Grounding & Bonding for Communications H‘ﬂfg )

System Specification (ANSI/TIA 607-C)

L\ =~

Section 27 05 26 (Formerly 16740) - Grounding and Bonding for
Communications Systems Specification

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

SUMMARY

A. Provide all labor, materials, tools, installation equipment, and test equipment required
for the complete installation of grounding and bonding for communications systems
within the structure.

RELATED REQUIREMENTS

A. Section 01 33 00 - Submittal Procedures

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems
REFERENCES

A. ANSI/TIA 607-C - Generic Telecommunications Bonding and Grounding (Earthing) for
Customer Premises (Current Edition)

B. ATIS 0600333-2013 - Grounding and Bonding of Telecommunications Equipment
C. NFPA 70 - National Electrical Code (Current Edition)
ADMINISTRATIVE REQUIREMENTS

A. Sequencing: Coordinate installation of communications grounding and bonding with
installation of other building systems and components, including electrical wiring,
supporting structures and building materials, and building finishes.

SUBMITTALS
A. Product Data: Manufacturer’s descriptive and technical literature or catalog cuts.
B. Shop Drawings:

1. Layout of the communications grounding and bonding system, specifically for the
building(s) or structures included in the contract drawings.

2. Installation details of the products to be used in the installation.

C. Manufacturer’s Instructions: Installation instructions shall be provided for
communications grounding and bonding components which require field assembly or
fabrication.

D. Qualification data for firms or persons specified in “Quality Assurance” Article to
demonstrate their capabilities and experience. Include data on listing or certification by a
National Recognized Testing Laboratory (NRTL).

CLOSEOUT SUBMITTALS

A. Maintenance Contracts: Installing contractor shall provide building owner with pricing
for yearly system inspections. Building owner is under no obligation to have yearly
inspections performed, however any changes to the equipment installed within a
structure could render the grounding and bonding system ineffective.

B. Warranty Documentation: The completed installation shall carry a one-year guarantee
against defects in material or installation.

1. Exclusions: Routine preventative maintenance, accidental or intentional damage shall
not be included as part of the warranty service.

380
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System Specification (ANSI/TIA 607-C)

Section 27 05 26 (Formerly 16740) - Grounding and Bonding for
Communications Systems Specification

C. Record Documentation: Installing contractor shall provide building owner (3) full-size
plots of accurate, as-built shop drawings.

1.07 EXTRA STOCK MATERIALS

A. Provide extra stock materials to building owner in a single, durably packed container
labeled with 27 05 26 - Telecom Grounding and Bonding”, installing contractor contact
information, date and complete listing of contents.

1.

o v kA W N

7.

1.08 QUALITY ASSURANCE
A. Qualifications:

1.

(10) #GECLB62A, Two-hole compression lugs for #6 AWG conductor
(20) #CS46S, 1/4" x 3/4” Stainless steel hex head cap screw

(20) #W4S, 1/4” Stainless steel flat washer

(10) #BW4S, Bonding lug washer

(20) #N420S, 1/4" Stainless steel hex nut

(100") #67G, #6AWG Green insulated copper conductor

(5) #HCAIC1/2, 1/2 oz. Antioxidant
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Manufacturer shall maintain current electrical grounding material listings with a
National Recognized Testing Laboratory (NRTL).

PART 2 - PRODUCTS
2.01 APPROVED MANUFACTURER

A. Harger Lightning & Grounding
301 Ziegler Drive, Grayslake IL 60030
http://www.harger.com | hargersales@harger.com

2.02 PRIMARY BONDING BUSBAR (PBB)

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding “TMGB” series

B. Substitution Limitations: Project conditions may dictate the use of an alternate PBB,
installing contractor shall coordinate with Harger Lightning and Grounding to determine
proper material selection.

C. Product Options:

1.

The PBB Shall be predrilled with holes for use with standard sized lugs.

2. The PBB shall be listed and meet the requirements of ANSI/TIA 607-C.
3.
4. The PBB shall have a minimum thickness of 1/4” (6mm) and height of 4” (100mm).

The PBB length shall be sized with consideration for future growth.

2.03 SECONDARY BONDING BUSBAR (SBB)

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding “TGB"” series
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B. Substitution Limitations: Project conditions may dictate the use of an alternate SBB,
installing contractor shall coordinate with Harger Lightning and Grounding to determine
proper material selection.

C. Product Options:
1. The SBB Shall be predrilled with holes for use with standard sized lugs.
2. The SBB shall be listed and meet the requirements of ANSI/TIA 607-C.
3. The SBB length shall be sized with consideration for future growth.
4. The SBB shall have a minimum thickness of 1/4” (6mm) and height of 2” (50mm).
2.04 RACK BONDING BUSBAR (RBB)

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning
and Grounding Part No. RGBHKIT14119.25, horizontal rack bonding busbar or Part No.
RGBVKIT145872A, vertical rack bonding busbar.

w
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B. Substitution Limitations: Project conditions may dictate the use of an alternate RBB,
installing contractor shall coordinate with Harger Lightning and Grounding to determine
proper material selection.
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C. Product Options:
1. The RBB Shall be predrilled with holes for use with standard sized lugs.
2. The SBB shall be listed and meet the requirements of ANSI/TIA 607-C.
3. The SBB length shall be sized per the horizontal width or vertical height of the rack.

4. The SBB shall have a minimum thickness of 1/4” (6mm) and height of 5/8” (16mm).
2.05 BONDING NETWORK (MESH-BN)

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding series SRG.

B. Substitution Limitations: Project conditions may dictate the use of an alternate mesh-
BN, installing contractor shall coordinate with Harger Lightning and Grounding to
determine proper material selection.

. __________________________________________________________________________________________________________________________________________________________________|
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Section 27 05 26 (Formerly 16740) — Grounding and Bonding for Communications
Systems Specification
2.06 CONDUCTORS
A. Conductors shall be stranded copper and may be insulated.
1. Conductors shall be rated for the environment where it is to be installed.

2. Conductors shall be a minimum of 6 AWG and should sized at 2 kcmil per linear foot
of conductor length. Refer to the table below conductor sizing.

TBB/BBC linear length ft (m) | Conductor Size (AWG)
Less than 13 ft (4m) 6
14 - 20 ft (4 - 6m) 4
21-26 ft (6 - 8m) 3
27 - 33 ft (8 - 10m) 2 .
34 - 41 ft (10 - 13m) 1 5
42 - 52 ft (13 - 16m) 1/0 [
53 - 66 ft (16 - 20m) 2/0 &3
67 - 84 ft (20 - 26m) 3/0 §
85 — 105 ft (26 - 32m) 4/0
106 - 125 ft (32 - 38m) 250 kemil

3. Where structural metal of a building is bonded to the building’s grounding electrode
system, the structural metal may be used in lieu of a TBB, a BBC, or both. Structural
metal shall be electrically continuous; either through construction or the use of
jumpers. Concrete reinforcing steel shall not be used in lieu of a TBB, a BBC, or both.

2.07 CONNECTIONS TO PBB OR SBB

A. Mechanical connections to the PBB or SBB shall be made with; listed, two-hole, long
barrel, electro tin-plated compression lugs with inspection port. The following part
numbers shall be used:

Conductor Size (AWG) Part Number

6 GECLB62A

4 GECLB42A

3 GECLB32A

2 GECLB22C

1 GECLB12C
1/0 GECLB1/02C
2/0 GECLB2/02C
3/0 GECLB3/02C
4/0 GECLB4/02C
250 kcmil GECLB2502C

B. Exothermic connections to the PBB or SBB should be made to the sides (top, bottom or
vertical) of the busbars. The following Ultraweld® series shall be used; BD, BE, or BU.
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2.08 CONNECTIONS FROM EQUIPMENT TO THE RBB

A. Equipment mounted in a rack or cabinet shall be bonded to the RBB with Harger
Lightning and Grounding UBC series bonding jumpers.

2.09 ANTIOXIDANTS

A. Bonding surfaces shall be cleaned to bare metal by removing all paint, protective
coverings, oxidation, etc. The contact area shall be protected from corrosion using an

approved antioxidant joint compound.
1. Copper (including tinned) to copper (including tinned) connections - Part No. HCAJC

2. Copper (including tinned) to aluminum (including tinned) connections - Part No.
HAAIC

3. Copper (including tinned) to other metals — Part No. NOOXCLR
2.10 BONDING TO MISCELLANEOUS SYSTEMS

A. Metallic conduits and piping

1. Metallic conduits or piping less than 1” (25mm) in diameter shall be bonded with no.
TBGC4SCS*, electro-tin plated copper pipe clamp.

2. Metallic conduits or piping greater than 1” (25mm) in diameter shall be bonded per
the table below.

Nominal Pipe Size Part Number
1" -1-1/4" (25 - 30mm) CPC1/1.25
1-1/2" - 2" (38 - 50mm) CPC1.5/2
2-1/2" - 3" (64 — 76mm) CPC2.5/3

= 3-1/2" - 4" (89 - 100mm) = CPC3.5/4
2 5" - 6” (127 - 150mm) CPC5/6
” 8" (203mm) UPC8C
10” (254mm) UPC10C

B. Metallic Raceways

1. Metallic cable trays or raceways shall be bonded with no. TBCTC, electro-tin plated
copper cable tray bonding clamps.

C. Access Floor
1. Bonding of pedestals utilized in raised access floors shall be made with GPC series,
pedestal clamps.
D. Structural Steel Framework

1. Mechanically bonded connections to the building steel shall be made with either Part
No. 217, tinned copper bonding plate or Part No. 223T, tinned copper flange bonding

plate.
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2. Exothermic connections to the building steel shall be made with one of the following
series of Ultraweld®; VU, VD, or VA.
2.11 GROUND ACCESS WELLS

A. Basis of Design: Subject to compliance with requirements, provide Harger Lightning and
Grounding Part No. GAW121212HD, ground access well.

B. Substitution Limitations: Project conditions may dictate the use of an alternate access
well, installing contractor shall coordinate with Harger Lightning and Grounding to
determine proper material selection.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Install grounding and bonding for communications systems as indicated on approved
shop drawing, according to manufacturer’s written instructions.

B. Ground conductors and grounding connections shall be installed in a neat and
workmanlike manner.

C. Installation shall comply with all aspects of ANSI/TIA 607-C.
3.02 CORROSION PROTECTION

A. Do not combine materials that can form an electrolytic couple that will accelerate
corrosion in the presence of moisture, unless moisture is permanently excluded from the
junction of such materials.

B. Use conductors with protective coatings where conditions would cause deterioration or
corrosion of conductors.

END OF SECTION
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Part Number Index
Part Number P No. Part Number P No. Part Number P No.
17019 t it 12 1224CUAT woveeeeeeiee e ee e 169  138T.eiiieieeeeee e 177
1/019G ceeeeeeeeee e 13 1224CUATN covneeeeeceeeeeieeeeeenen, 169 139 ciiiiie e 177
1/010T et 12 1224CUATT eeeveeeiieeeeeieeeeeeen, 169 14 i 161
10 et 13,99  1224CUAT-WSC36 ....vvvvvnrnnnns 172 140-18.cueiieieeeeeeeeeeeieaeeaen 178
1000MCM=61 ceevureeeeeeeaeeeaeeaea, 12 122-5/8F1/2F coviieiieeeiiieeeanennn, 175  140-18AD..cceuuieeeeiieeeeeaeenennn, 178
1000MCM=61T.euunieeeeieeeeiaeaaea, 12 122N eeieee e 175 14024t 178
LOCC et 45 122 e 175  140-24AD...ccueiieieiieeeeiaaaenennn, 178
LOPBG et A5 123 it 175 140-36ucuuiieeeeeeeeeeeeeieeeeaaenn 178
LOPBS .t 45  1236ALAT .oeeeveeeeeieeeeeieeeeaenens 170  140-36AD..cccuuiieeeiieeeeeaeenannn, 178
LOPP ..ot 45 1236CUAT vovvveeeeeeeeeeieeeeaenens 169  140-48.cuuiieeeieeieeaeeeieaeenennn, 178
LOPS et 45  1236CUATN covveeeeeeeeeeeeeenennns 169  140-48AD...ccuieeeeiieeeeeaeanennn, 178
10T ettt 13 1236CUATT . eeeeneeieeeieeeeeenennn, 169  144-12. it 179
L1/16WINS «.eeeeeeeee e, 74 123N e 175 144-24. . i, 179
110ttt 18 123 it e e 175 144-36.cuiiieeeieeieeeeeieeeeaenn 179
LT100AL coeee et 75 124 e 175 144-48...ciiieeeieiiiiieeeieaeeaen, 179
L10C e 18 1248ALAT woeveveeeeeieeeeeieeeanennn 170 144-60....iiieeeeeeeieeieeeeieaeenennn, 179
119 et 12 1248CUAT woveveeeeeceeeeeieaeaeenn, 169 145-12. i 179
110 ettt 12 1248CUATN wevveeeeeeeeeeeieeeeeennn 169  145-24..iiiiiiiiiiiieeeieeeean 179
120t 175  1248CUAT T oeeeeeieeeeeieeeeeeinns 169  145-36.cuuiieeeeeeeeiaeeeeieaeeanenns 179
1208UPC e 18  1248SCAT wivvveeeeeieeeeeieeeeeennns 240 145-48..iiiiiiiiiie e 179
120N et 175 124N oo 175 145-60..uuiieeeeeeeeieeeeeieaeeaennn 179
120 et 175 124 et 175 146121 i 179
120 e 175 125 e 175 14624 .uiiiiiiiieeiieieeeieeeeaen 179
1220 et 18 125N tiiiiieeiiieeee e e e 175 146-36ucuuieeeeaeeeeeeeeeeieeeaaennns 179
1210ALAT vt 170 125 i 175 146-48.cuuiiieeeieeeeiaeeieaeeaennn 179
1210CUAT «eneeeee e 169 126 ceeieeeeiieeee e 176 146-60...uiieeeeeeeeieeeeeieaeenennn 179
1210CUATN «.eeeeeeeee e 169 126G wuuneeeiieeeeeieeeeieeeeeeieaaaaa 20 147 cii e 180
1210CUATT et 169  126GUPC..ccvveeeeeeeeeeeiieeeeeiaeens, 20 148 i 180
1210SS3 teuueeeeee e 20 127 e 176 149 oot 180
1212ALAT e 170 127M i 176 1511210 cuuiiiieieeeieeeeeieeeeeeann 184
1212ALAT-WSC36..cevneeeernnnnnns 172 128 e 176 15112TT euiieee e 184
B 1212ASTAT......cooii, 171 128G euueeeiee et 20 15138Leceuiiiiiiieiiieeeeieeeeaenn 184
gl 1212ASTAT-WSC36......c.onene 172 128GUPC..ceveieeeeeeeeeicieeeeeieenn, 20 15138IT.uiieeeieeeeeeeeeeieeeeaennns 184
B 1212CSTAT o 171 128M i 176 15158Lccuuniieieeeeeeeeeeeeeeeeaennn 184
Il 12 12CUAT wovneeeeeee e 169 129M .uiniiii e 176 15158IT.uuiieeeeeeeeieeeeeeeeeaennn 184
1212CUATN e 169 12CC wuunieeiiiee e e e e, 45 156-12 i 190
1212CUATT et 169 12PBG ueeiiieeeeeieeeeeieeeeeniaeens 45 156-18u i 190
1212CUAT-WSC36 ccevvreeeernnnnnns 172 12PBS.uniiiiii e 45 1566 erueeee e 190
1216ALAT ettt 170 12PS teiieeeiie e 45  156BM-12 ceouiiieiiieeiiieaeaean 190
1216ASTAT et 171 127G et 45  156BM-18 ..euiiieeieeeiieaeaeennn 190
1216CSTAT et 171 133 et 177 156BM=6 ..oeeeeeeeeeeeeeeeeeaeenannn 190
1216CUAT weneeeee e 169 133N eeuneeeiieeeeeie e e e 177 157 oo 186
1216CUATN «.eeeeeeeeee e 169 133 Teeuiieeeiieeeeeieeeeeieeeeeeeaens 177 157 e 186
1216CUATT et 169 134 ceieeeeeie e 177 158 i 186
1218ALAT vt 170 134N oo 177 158121t 190
1218ASTAT e x4 R B ' O 177 158-18.cuuiieeeeeeeeeeeeeeieaeeaeenn 190
1218CSTAT et 171 135 e 177 158-5/8 wuiieeeeeeeeeeeeeeeieeeeaenn 186
1218CUAT «eneeeeeeeeee e 169 135N euunreeiieeeeiieeeeeee e eeens 177 158-5/8T . iieeeeeeeeieeeeeeaeenennn 186
1218CUATN «eeeeeeeee e 169 135 Teiuieieeiiieeeeeieeeeeieeeeeeeaens 177 1586 ceeeeeeeee e 190
1218CUATT e 169 136 ceerieeeeiieee e 177 158BM-12 coveenieeeeiieeeieaeeaennn 190
L2IN et 175 136N eeeneeeiieeeeeiee e 177  158BM-18 cieeveeeeeeeeeeeeaeenannn, 190
121 e 175 136 Teeueeeeeieeeeeeiieeeeeiee e eeeens 177 158BM=6 .ueeeeneeeeeeeeeeeaeenennn 190
122 e 175 137 e 177 158T e 186
1224ALAT ..o 170 137N oot 177 160 e 187
1224ASTAT e 171 137 e 177 160 T e 187
1224ASTAT-WSC36...vneeeernnnnnn. 172 138 i 177 162-121 i 191
1224CSTAT e 171 138N eeeieeiee e 177 162-18ucueieeeeeeeeeeeee e 191
1224CSTAT-WSC36....eeeeennn.... 172 1626 e 191
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164 o 192 223TP.iiiiiiiiiii, 218 250 i 162
1-7 12 223TTP i, 128, 218 250MCM-19 ... 12
17T 12 225-12.. i 194  250MCM-19T ..o, 12
18PBG ..o 45  225-18..iii 194  250MCM-37 ...ccciiiiiiiiiiiiiiiiinn, 12
18PBS....oiiii 45 2256 i 194  250MCM-37T .o, 12
18TG i 45  225BM12.....ciiiiiiii 194 261 .o 164
IPVCCG .o 166  225BM18......ccciiiiiiiiiiiiiinnn, 194 261T...ciiiiiiiiiiiii 164
2 13 225BM6 . 194 262 .o 164
2/0-19 i 12 226-12..iiiiiiiiiii, 195 262T...iiiiiiiiiiii 164
2/019G .. 13 226-18..iiiiiiii 195 2-7. i 12
2/019T . i 12 2266 v 195  274-100......ccccciiiiiiiiiiiiinnnnn, 152
2/0-7 i 12 226BM12.....cciiiiiiiiiiiiin, 195  274S-100.....ccccviiiiiiiiiiiinnnnnn, 152
2/07T i 12 226BM18.....ccciiiiiiiiiiiiinn, 195  275-100.....ccciiiiiiiiiiiiiinnnnnn, 152
20 159 226BM6 ..o 195  277S-100.....ccciiiiiiiiiiiiiinnnnnn, 152
204 . 126, 204  227C .o 201 27G.ii 13
204T. i 126, 204 227G ..o 201 27T i 12
205 204 228C .., 201 27TG i 13
205T i 204 228G .., 201 280-100.....ccciiiiiiiiiiiiiiiins 153
206 i 205  230H12....ciiiiii, 197 280-25.. .., 153
206T i 205  230H18....cccciiiiiiiii, 197  28-100......cccciiiiiiiiiiiiiiiiinnn, 159
207 i 205  230H24.......ccoiii, 197  281-100......cciciiiiiiiiiniiininnnnn, 153
207T i 205  230HBM1Z.......ccciiiiiiiiiiininnns 197  281-25.. ., 153
208 o 126, 206  230HBM18.......ccceiiiiiiiiiininns 197  28-250.....ccciiiiiiiiiiiiiii, 159
208T i, 126, 206  230HBM24..........coiiiiiiiininnns 197  28-25COIL....ccciiiiiiiiiiiinnnnn, 159
20T oo 159 230VI12..ciiiiiii, 197  28-50COIL.....ccccviiiiiiiiiinnnn, 159
210 i 206 230V18....cciiiiiiiiiiiiiin 197  28T-100....ccciiiiiiiiiiiiiinnn, 159
210BM . 207 230V24 ... 197  28T-250...cccciiiiiiiiiiiiiiiinn, 159
210T. 206 230VBM12.....cciiiiiiiiiiininns 197  28T-25COIL.....cccciviiiiiiniinnnnnn, 159
211IR 207  230VBM18.....ccciiiiiiiiiiiiiins 197  28T-50COIL......ccceviiiiiinininnnnn, 159
21IXL i 207  230VBM24.......cociiiiiiiiiiins 197 29-100......ccciiiiiiiiiiiiiii, 158
212-1/2 i 209 231-10.iiiiiiiii, 210 29-250...ciiiiiiiiiiiii 158
212-1/2T. i 209 231-12..iii, 210 29-25COIL...cciviviiiiiiiiiiiiiininns 158
213 127,209  231-4 . 210 29-500...ccciiiiiiiiiiiiii 158
213T 127,209  231-6.cciiiiiiiiiiiii 210 29-50COIL...ciciviiiiiiiiiiiiiininns 158 %
213TTP i, 127,209  231-8 . 210 295-100....ccciiiiiiiiiiiiiiiins 153 B
214 214 231S2-2...ciiiiiiii, 128  295-25.. .., 153
214T . 214 231S2-4....iiiiiii, 128  296-100......ccciviiiiiiiiiiiinnnnn, 153
216 i 214 231S2-6..cciiiiiiiiiiii 128 296-25.. .., 153
216BM . 215 240-12...ciiiiii 199  29T-100....ccciiiiiiiiiiiiiiennnn, 158
217 127,216 240-24.....cccciiiiiiiiiiiii 199  29T-250....ccciiiiiiiiiiiiiiiiinn, 158
2-19 12 240-6 v 199  29T-25COIL.....cccvvviiiiiiiinnnnns 158
219-1 217 24-100.....cciiiiiiiiii 158  29T-500.....ccciiviiiiiiiiiiiinnnnnn, 158
219-1/2 i 217  241-12...ciiiii, 199  29T-50COIL......ccceviiiiiinininnnnn. 158
219-1/2T. it 217  241-24.....ciiii, 199 2T . 13
219-1T i 217 241-6 . 199 3. 13
219-3/8 i 217  241S12..ciiiiiii, 199 3/0-19 .. 12
219-3/8T.iiiiiiiiiiiiiea 217 241824 ...t 199  3/019T..ciiiiiiiiiiiiiiies 12
219-5/8 i 217 241S6...iiiiiiiii 199 3/0-7. i 12
219-5/8T i 217 24-250...cciiiiiiii, 158  3/07T i 12
2-19G . 13 24-25COIL...cccciviiiiiiiiniinnnn, 158  300LD....cccvviiiiiiiiiiiiia 25
219T 12 244 200  301LD...iciiiiiiiiiiii 25
220 i 218  244T. i, 200  302LD...cciiiiiiiiiiiiii 25
220T . i 218 245 ..., 200 302U i 24
222 215  24-50COIL....cciviiiiiiniiiiinininins 158 302UGRC....ccciiiiiiiiiiiiiinnen 25
222T i 215 245T..iiiiii, 200  303LD...civiiiiiiiiiii 25
223 128,218 246 ..o 200 305 24
223T i, 128, 218  246T....coviiiiiiiiiiiiii 200 32-100...ccciiiiiiiiii 158
223TP . 128 321B i 166
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321G i 166
32-250. i 158
32-25C0IL..civiiiiiiiiiien 158
32-500...ciiiiiii 158
32-50CO0IL..ccciiiiiiiiiiiien 158
32T-100 i 158
32T-250 et 158
32T-25C0IL .cviviiiiiiiiiiiieen 158
32T-500 cccieiiiiiiiiiieea 158
32T-50COIL .cuvviiiiiiiiiiieen 158
334-1 i 27
335 27
335-1 i 27
336 i 27
336-1 i 27
3410 i 18
3410C....cciiiiiiii 18
3410G i 20
3410SS3 .. 20
3410TD i, 19
3412, 18
348 18
348C i 18
348G i 20
348TD iviiiiiiiie 19
34TDDRIVER......coiiiiiiiieen, 22
34TDTOP ..., 19
3504SS..iiii 26
3504T i 26
3505SS..iiii 26
3505T i 26
3506SS...iiiiiiii 26
3506T i, 26
350MCM-37 i, 12
350MCM-37T i, 12
3514SS..iiii 26
3514T i 26
3515SS. i 26
3515T i 26
3516SS..iiiii 26
3516T i, 26
358P42 . 43
358PP ., 43
358PP42 ..o, 43
358PS.ci 43
358TC. i, 42
360P36CILS80 ....vvviniiiiiienenne, 44
360P36CILS80TP.....cvvvvinininennnn, 44
360P42 ... 43
360P42CILS80 ....cvvviniiiiiienennn, 44
360P42CILS80TP....cvvvininenennn, 44
360PBG...cciviiiiiii e, 42
360PBS...cciviiiii 42
360PBSTP...civiiiiiiiiiieee, 42
360PP ., 43
360PP42 ..o, 43
360PS. . 43
360T. i 42

Part Number Index

Part Number P No.

360TCuvveeeeeeeeee e 42
360TD eveeeeeeeeeeee e 41
360TDNE ..eveeeeeeeseeeeeeeeeenernns 41
362PBG..eeeeeieeeseeeeeeeeeeeeenns 42
362PBS .eeeeeeeeeee e 42
362PBSTP..eveeeeeeeeeeeeeeeeeenernns 42
362PS i 43
362PS12CILS80 voovvvveeeeeeeenn, 44
362PS24CILS80 voovvvveeeeeeeennn, 44
362PS30CILS80 vovvvveeeeneeenn, 44
362 ettt 42
362TC e 42
362TD eveeeeee e 41
362TDNE . ..eveeeeeeeeeeeeeeeeeeeeenns 41
368PBG...eeveeieeeesereeeeeeeeeeenns 42
368PBS .eeeeeeeeeseeeeeee e 42
368PBSTP...veeeeeeeeeeeeeeeeeneinns 42
397 e 12
37T e 12
3810CUAT v, 168
3810CUATN ..evvveeeeeeeeeeeen, 168
3810CUATT ..eeeeeeeeeeeeeeeeen, 168
3812CSTAT vveeeeeeeeeeeeeeeeen, 171
3812CUAT oo, 168
3812CUATN .eveeeeeeeeeeeeen, 168
3812CUATT .eeeeereeeeeeeeeeeee, 168
3816CSTAT veeeeeeeeeeeeeeeeeeen, 171
3816CUAT weveeeeeeeeeeeeeeeeee, 168
3816CUATN ..vvveeeeeeeeeeeen, 168
3816CUATT .eeereeeeeeeeeeeeen, 168
3818CSTAT veeeereeeeeeeeeeeeeen, 171
3818CUAT eveeeeeeeeeeeeeeeee, 168
3818CUATN ..evvreeeeeeeeeeeeen, 168
3818CUATT ..eeeeeeeeeeeee e, 168
3824CSTAT vveeeeeeeeeeeeeeeeen, 171
3824CSTAT-WSC36...vvveereernnn. 172
3824CUAT oo, 168
3824CUATN ..o, 168
3824CUATT ..o, 168
3836CUAT «vveeeeeeeeeeeeeeeeen 168
3836CUATN ..coveveeeeeeeeeeeeeenn 168
3836CUATT ..eeeeeeeeeeeereenen 168
3848CUAT v, 168
3848CUATN ..ovvveeeeeeeeeeeeen, 168
3848CUATT ..eeeeeeeeeeeeeeeeen, 168
3MABPAD ...t 153
BT e 13
Ao, 13, 99
A/0-19 e, 12
A/019G evveeieeeeeeee e, 13
A/01OT e, 12
B/0-7 oo, 12
A/07T et 12
A0-28 oo 159
A150S2 cuviieieeeeeeeeeeee e, 75
A-19G eeireeeee e, 13
A200S6 . .veereeeeeeeeeeeeeeeeeeeeeen, 75
BT e, 12

RAEGER

A7G i 13
A7T i 12
AT o 13
500MCM-37 civiiiiiiiiniiiieea, 12
500MCM-37T oo, 12
5250A5... i 75
5263A8 ... 75
5810 it 18
5810ALAT .. 170
5810BCCATTSE ....evvvniiininnene, 173
5810C...cciiiiiiiiii, 18
5810CUAT .eiviiiiiieieea 169
5810CUATN ..eoviiiiiiiinnieen 169
5810CUATT .oviiiiiiiieeen 169
5810G i 20
5810GUPC....cciiiiiiiiiiieee, 20
5810SS3 .. 20
5810UPC....cciiiiiiiiiiiieee, 18
5812ALAT .. 170
5812ALAT-WSC36.....ccvvvvnnnenn. 172
5812ASTAT i 171
5812CSTAT v 171
5812CUAT . 169
5812CUATN ..oiiiiiiiiiieeen 169
5812CUATT .civiiiiiiieea 169
5816ALAT ...civiiiiiiiieea 170
5816ASTAT .o 171
5816CSTAT ..cviiiiiiiiieee 171
5816CUAT ..iviiiiiiiieea 169
5816CUATN ..oiiiiiiiieeen 169
5816CUATT .coiiiiiiiiieen 169
5818ALAT .. 170
5818ASTAT .o 171
5818CSTAT ..t 171
5818CUAT . 169
5818CUATN ..oviiiiiiinneen 169
5818CUATT .coiiiiiiiiinieea 169
5824ALAT ..eiviiiiiiiiie 170
5824ASTAT i 171
5824CSTAT .oviiiiiiiiee 171
5824CUAT .viviiiiiiieieen 169
5824CUATN ..oiiiiiiiiiien 169
5824CUATT .oviiiiiiiieeee 169
582GTEKIT ..viviiiiiiieiiiieee, 39
5836ALAT ...t 170
5836CUAT ..ot 169
5836CUATN ...cvviiiiiiien 169
5836CUATT ...iiiiiiiiinieen 169
583GTEKIT .., 39
5848ALAT ...civiiiiiiii 170
5848CUAT ..eoviiiiiiiieen 169
5848CUATN ...oviiiiiiiiien 169
5848CUATT ..o 169
585CCAT .o 240
585CCAT-2/0 .civiviiiiiiiiiiniininns 240
586SS3AT i 240
586TD .iviviiiiiiiiiiii e, 19
588 i 18
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B88C ceuieeieeeee et 18 AL oot 180  A274-100..cuiiuiiiiiieeiiiaeainnnns 152
588G ceueenieeeee e 20 AL15112@.iieiiiiiiiiiiieiiieeiaan, 184  A28-100...ccuiieeieeeeeeiieeieannnnns 160
588GUPC...ceueeeeeeeeeaeeeaeaaenenns 20 AL15158L.iieiiiiiiiiiiiiiiiiiiaaiaaens 184  A28-250.u.ccuiieeiieiieeieeeaennns 160
B588RUS ..ovveeeeeeeeeeeeeeeaaenenns 18  ALS6-12.eniieiiiiiieeieeieeeaens 190  A28-25COIL..ccuiieniieneiniaeannnnns 160
588553 ettt 20 A156-18.iieiieeiiiiieieeiieeiaaan 190 A28-500...ccuceneieeeeaeenianiannns 160
B588TD weeueeeeeeeeeeeeae e eeaeaenns 19 ALS56-6 cevreeeeeeeeeeee e 190  A28-50COIL..ccuvieniieeiniainannnnns 160
B8BUPC ... ieeeee e eeeeeeeeeeaenenns 18  ALS8-12.eiieiiiieiiieeeeeeeeins 190 A37R-100..cuiieeieiiiaeiiaeannnnns 161
B e 13,99, 161  A158-18..ciiiviiiiiiiiiiiiieiinnns 190 A37R-250.iiuiiiiiiiiiieiieiannnns 161
619G e 13 ALS8-6 cevreeeieeeeeeee e 190  A37R-25COIL...iiuniieneiniainannnnns 161
67 e 12, 161 AL58R iirvviiieiiieeeiiiieereiians 186  A37R-500 ... icueieeieneenianiennnns 161
76 et 13 ALS58R-5/8.cuiieeiieiiiiiiiiiiiinnns 186  A37R-50COIL...cceuiieeeniaenannnnns 161
7T e 12 ALBO0 ceeieee e 187 A 161
B7TG e 13 ALB0-5/8 coeeeeeiieeieeieeiaeins 187  ABBOTTBG wuuevveeeneeeeeeeeeaannnenns 84
BCW3ED ceveeeeeeeee e, 14,99  A162-12.iiiiiiiiiiiiiiieiiiiieeeninnn, 191 ACCL eeniiiiie e 162
BCWAD coveeeeeee e, 14,99  A162-18..iiiiiiiiiiiiiieiiiireeninnn, 191 ACC2 eeniiei e 162
BPP e A5 ALB2-6 ceeeeee e 191 ACC3 et 162
BT et 13 ALBD i 192 ACCA eeniieeiee e 162
Z/8WINS .., 74 ALBC .iieiiieiiieee e 208  ACCB12 tieuiieiiiiiiiiieeiieeeeannn, 187
750MCM-61 .neeveeneeeaeeeeeaaenenn, 12 A204 coniiee e 204  ACCBS58 eevieiieeeeeeeeeiiaeeeannn 187
750MCM-61T cevreeneeeeeeeeeeeennenn, 12 A205R .iieiiei e 204 ACCH2 .uieniieiieeee e, 163
B et 13,99  A206R .eviiiiiiieiiieeee e, 205 ACCH4 ..ieniieiieeieeieeeiieeeaaen 163
BT e 12 A207 e 205  ADPSLVL ceuvieiiiiiiiiiiieiieeeaaen, 323
BT et 12 A208 e 206  ADPSLVL/0 cceuiieiiiiiiiiiaaennannn, 323
BCC et 45 A210 e 206 ADPSLV2/0 cceuiieiiiiiiiiaaeaannn, 323
BCW3ED ceneeeeeeeee e 99 A2121/2. i 209  ADPSLV2A coceiieiiieiieeiieaeeannn 323
BPP e A5 A213 i 209  ADPSLV2B .ieuiieiieeieiaeeaannn 323
8PS e A5 A214 i 214 ADPSLV3/0 cceuiieiiiiiieiiaeeaannn, 323
BT et 13 A216 e 214 ADPSLVA c.oiiuiiiiiiiiieeiiaeeaann 323
ALO e 161 A217 tooeie e 216 ADPSLVA/0 ccoiieeeiiiieiaeeaannn, 323
AL21 oo, 175 A219-1 coieiiiiiieee e 217 ADPSLVG ceuieiieeieieeiieeeeann 323
AL22 oo, 175 A219-1/2 coiiiiiieiieiieeieeeeeann 217 AFBL-1/2 oo, 191
A122-5/8F1/2F.c.iiuieiiiieannnnn, 175 A219-3/8 iieiiieiieiieeieeeeann 217 AFBL-5/8 woiieiiieieiiieeiaeeeaenn 191
AL25 oo 175 A219-5/8 ciieeiiieeeiieeeiiaeaiaaens 217 AFBP. et 219 |
AL26 i, 176 A222 cioii e 215 ALFL6I1/2 ciieiiiiiiiiieiaaenaannn, 181 B
AL27 oo 176 A223 it 218  ALRS6.75 cenieeeeeeeaeaaaaenn 187 B
AL27M i, 176 A22512 it 194 ALSI2M tuiiniiieiieieeee e 177
AL28 i, 176 A22518 . iieiiieiiiieiieiieeiieeeeainn 194 ALSS58M cuvienieeieeeiee e 177
AL28M oo 176 A2256.iuieiieeieeieeeee e 194 ALSB ceuiieie et 192
AL20M Lo, 176 A225BM18.iveiieiiniiiieiineennannn, 194 ALSC ceriieie e 163
AL36 e 177 A22612 i 195 APBE2..iiuiiiiiieiieeeeee e 185
AL37 e, 177 A22618 . ieiieiiiieiieiieeieeaeeeann 195  APBE2-5/8...iieiieiiiieeiaiiinnnnns 185
AL38 i, 177 A2266. e ieiieeiieeieeieeeeaeeaaenns 195  APBE2-5/8X5/8 ..eivuieiniaenannnnns 185
A139 i, 177 A23110 . ieeiieeiieeieiie e 210 APBE3.iuiieiiiieeeee e 185
A140-18AD. .. ceeeeeieeiiaae, 178 A23112 i 210  APBE3-5/8X5/8 .ceuviueiiaeenannn. 185
A140-24AD.....cccieeeieiaiaainn, 178  A2314 e 210 APCL.5/2.ciiiiiiiiiiiiiiiaeinannn, 211
A140-36AD....cceeieeeeeeiaainan, 178  A2316.iuiiniieeeieeieiiee e 210 APC1/1.25 . iuiiiiiiiiiiiiiaaenanns, 211
A140-48AD....cceueeeieeeiaaann, 178  A2318 i 210 APC2.5/3 i, 211
AL45-12. i, 179 A24-100.cuiieiieeieiieeieeenannns 160 APC3.5/4.ccuiiiiieiiiaeiieeannns 211
AL45-24 . i, 179 A24-250. i 160 APC5/6 cevneenieeeeieeeeeeeeeaeanns 211
AL45-36. e, 179  A24-25COIL..ucieiiniieiiiineennnnnn, 160  APCBML1.5/2 teeuiieiiiieiiaieannnnns 211
ALA5-48. . i, 179 A244 oo 200  APCBM1/1.25. . cuiiiiiieiiiaaennanns, 211
AL45-60..ccuieeeieeeeiaeeiaainaen, 179  A245 i 200  APCBM2.5/3 .iivuiiiieieiiiaaennannn, 211
ALA6-12. i, 179 A24-500..ucieiieeiieieeiieeenannns 160  APCBM3.5/4 veeuvieeiieeiiaiiannnnns 211
AL46-24 . i, 179  A24-50COIL..ucieiiniiieiineennnnnns 160 APCBMS5/6 cevneeneeeeeeeeeeaeaennnns 211
ALA6-36. e, 179 A246 e 200  APRB.5/1AT12.iuiiiiiiiiiniinnanns, 188
ALA6-48.. .., 179 A250 ciieiie i 162  APRB.5/1AT58..ccciieeeenieinennnnns 188
AL46-60....uieeeeeseeeeeeiaaennaen, 179 A261 teerii e 164 APRBL.5/2AT12...iiiiiiniieannnnn. 188
ALA8 i, 180 A262 tiirii i 164  APRBL1.5/2AT58...ciuieenreenannnnn. 188
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APRB2.5/3AT12 ccuviiieeeaannnnn. 188
APRB2.5/3AT58 ...uuveeveeeeaeennnn. 188
APRB3.5/4AT12 ccuiiiieeeeaennnnn. 189
APRB3.5/4AT58 ...euveeeeeeeaennnnn. 189
APRB5/6AT12. . e ieeieeeeeeeaannnnn, 189
APRB5/6AT58. .. eeeeeeeeeeeaeennnns 189
ATRCL..uiiiee e 196
AUBSLI2 oo 186
AUBS58 ..eveeeeeeeeeeeeeeeeeeeeaan 186
AUBUL2T e 185
AUBUSST c.oeveeeeeeeeeeeeeeeeeeeenn 185
BIBC evuieeeeeeeeeeeeeeneennnns 126, 208
BATTERYCONNKIT oevvveveneeiinnnnns 71
BBSTUDL2 eeeueeieeeeeeeeeeeaniaaaens 26
BBSTUDLZ  cieneeeeeeeeeeeeeaeaeaens 26
BBSTUD38.ceeueieneeeeeeeiieenianaens 26
BCF21.5016B ..ccvueeeneeeeeennnanns 93
BCF41.5016B ..uccvueeeneeeeeennnanns 93
BCF61.5016B ..ucevueeenennnn.. 93, 215
BE141.51/0B wueveveeeneeeieeaennns 296
BE141.52/0B ..evvveeeeeiieeennnnnns 296
BE141.525CMB .vvvvvveeineeennnnns 296
BEL141.52B coevnieeeeeeeeeieeennnas 296
BE141.52SB .uuivvveeeeeiieeeeinns 296
BE141.53/0B .uevvveeeneeeieeennnnns 296
BE141.535CMB .vvvvvneiineeennnnns 296
BE141.53CMB .cevveveneeiieeennnnns 296
BE141.54/0B ..cvvveeeeeieeeeennns 296
BE141.55CMB .cevveveeeeiieeennnnns 296
BEL141.56B oovniveeeeeeeeeeeennnns 296
BE381.51/0B .uevvveeeneeiieeeennns 296
BE381.51MMC..cevveveneeinnennnnnns 296
BE381.52/0B ..cevveveeeiieeeinnnns 296
BE381.525CMB ..vevvveeineeeennnns 296
BE381.53/0B .ucevveeeeneeeineennnns 296
BE381.535CMB ..uvvvveeinreennnnns 296
BE381.53CMB ..cevveveneiieeennnnns 296
BE381.54/0B ..cevveveeeeieeeeennns 296
BE381.55CMB ..ccvveveneeineeennnnns 296
BE381.575CMC vevvvvvnerineeennnnns 296
BFL6I1/2 . ueieeeieeeeeeeiieeaeiaans 181
BF27BASE «.vvveeeeeeeeeeiieeeeiaas 181
BF2711/2 e 181
BGBI14618ISB14FAAKIT ........... 72
BGBI14627ISB18FAAKIT ........... 72
BGBI1468ISBAFAA2 .......uvevven..n. 62
BGBI1469ISB6FAAKIT .....vvv... 72
BGBI18413.25TEL sevvvveveneernnnnnn. 62
BGBI18417.75TEL vevvvveveneeinnnnnn. 62
BGBI18428TEL ccvuneevneeeeneennnnanns 62
BGBI1848.75TEL uuvvvveeeeneeinnns 62
BGCA euneeeeeeee e 130
BGCA1.25-2cueeeeeeeeeeieeannnnans 130
BGC42.5-4 ooouieeeeeeeeeiieeeeaan 130
BGCASCS wuvvveeeeeeeeeannn 130, 236
BGS37C12D2D cccvneveneeiinennnnnns 108
BGS37C12E2C cevveveneeiienannnnns 108
BGS39A12D2D c.cuuiveneeiiaeennnnns 108
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BGS39A12E2C cevvniveneeiinennnnnns 108
BGS39A18D2D c..uucveneeiieeeennnns 108
BGS39A18E2C cevvneveneeiineennnnns 108
BGS39A24D2D .....cveeeeiieeennnnns 108
BGS39A24E2C ceuvniveneeiieeennnnn, 108
BGS39B12D2D ..uuceeneeineeeennnns 108
BGS39B12E2C cevvnivenerinnennnnnns 108
BGS39B12F2C..ceuiieneeeinennnnns 108
BGS39B18D2D .c.uueveneiinneennnnns 108
BGS39B18F2C..ceuiveneeeineenenns 108
BGS39B24D2D .....cveueeeieeeennnns 108
BGS39B24F2C..c.uiveneeiieneennnnns 108
BGS39D12D2D..cuucveeeeiieeennnnns 108
BGS39D12E2C ceuvneveneeiineennnnns 108
BGS49C12D2D cccuneveneeiieeennnnns 108
BGS49C12F2C cevveveeeiiaeennnns 108
BGS51B12D2D ccvuieeneiieenennnns 108
BGSS51B12F2C.ccuuiieneeiieeennnns 108
BGS51C12D2D ccevneveneeiinneennnnns 108
BGSS51C12F2C cvvvniveneeiianeennnns 108
BGS52B12D2D cccvneveneiinnennnnnns 109
BGSS52B12F2C..cuueieneeiineennns 109
BGS52B18D2D ccuueveneiineeennnns 109
BGS52B18F2C..ccuiieneeiiseennans 109
BGS52B24D2D .....cveeeeeieeennnnns 109
BGS52B24F2C..ccuiveieiieneennns 109
BGS52D12D2D. e cveneeiineennnnns 109
BGS52D12F2C cevveveeeiieaeennnnns 109
BGS53B12D2D cccvniveneiieenennnns 109
BGS53C12D2D cccvniveneeiineennnnns 109
BGS53C12F2C cevvreveneeiieennnnnns 109
BGS53D12D2D..cuucveeeeiieeennnnns 109
BGS53D12F2C cevveveeeiiaeennnnns 109
BGS56D12D2D..c.ucveneeiieeeennnns 109
BGS61A12D2D cccuniveneeiieeeennnns 109
BGS61A12F2C. cuuiieeeiianannnns 109
BGS61A18D2D .ccuucvvneeieeennnnnns 109
BGS61A18F2C.cuuiienieiiseennns 109
BGS61A24D2D ... cveeeeieeennnnns 109
BGS61A24F2C..ccuiiieeeiiesennnns 109
BIC ettt 245
BLWAS ..o 150
BLWBS et eee e e e 150
BLWSS et eeeee e 150
BMIBC .eeteieeeeeeeeeeeeeeieeeeiaens 208
BMBL e neteteeee et e eee e e eeeaeees 216
BMBP...eeeeeee e e 219
BMTRCL cevneeieeeeeeeeeeeieeeeeans 196
BMTRCLIU «eiveeeeeeeeeeeeeeeeeiees 196
BPBE2. . ieeeeeeeee e e e e 185
BPBE2-3/8.ceuieeeeeeeeeiieeeiiaans 185
BPBE2-3/8X3/8 vevevenieiieeeennnns 185
BPBE2-5/8X5/8 v.ueveneerieeeennnns 185
BPBE3. . teueeeeeeeeeeeeeeeieeaenaens 185
BPBE3-3/8ceuieieeeeeeieeiieseeiaans 185
BPBE3-3/8X3/8 eeuevenieiienennnnns 185
BPBE3-5/8X5/8 v.uevenierieeeennnns 185
BS1/0B cevveeeeeeeeeeeeeeiieaeeiaans 272

Part Number P No.
BSIMMC oveiveeeeeeeeeeieeeeaans 272
BS2/0B eveeeieeeeeeee e 272
BS25CMB ..nevveeeeeeeeeeeeieeeeiaans 272
BS2L teneeeeeee e 272
BS2SL ittt 272
BS3/0B cevvneeieeeeeeee e 272
BS35CMB .univvneeeeeeeeeeeeeeeeiaas 272
BS3CMB .evneieeeeeeeeeeeeeieeeeiaas 272
BSA/0B cevvneeieeeeeeeeeeeeieeeeaas 272
BSAL weveeeeeeeeeee e 272
BS5CMB .vneeeeeeeeeeeeeeeeeeeaaes 272
BSOS teieeieeee e 272
BS75CMC eevneeeeeeeeeeeeeaeeiaes 272
BB etneeiie e 192
BWAS-100 . ..uueeeeeeeneeeeeseennnens 150
BW6S-100..uueeeeeeeneeeeeeeennnans 150
BWS8S-100 .. ..uueeeeeeeneeeeeeennnans 150
BXLLAL coveeeieeee e ee e e 308
BXL141.5 wueeeeeeeeeeeeeeieeeeiaas 308
BXL141.52B cuueeeeeeneeennannnnans 308
BXL141.52C e iieeeeeeaeineeannnnns 308
BXL141.52D wuuvveeeeeeeeieeennnns 308
BXL1412B ovevneeeneeeieeeeeeeeinans 308
BXL1412C oveveeeeeiieeeiieeeeinaans 308
BXL1412D oieveeeeeeeeeeieeeeineans 308
BXLL18L vevvneeieeeeeeeeeeeieeeeiaas 308
BXL1812B oevvneeeeeeeeeeiieeennnans 308
BXL1812C vvvneeeeeeeiaeieeeennans 308
BXL1812D ivvvneeeeeeeeeeeeeenenans 308
BXL316L veneeeeneeeneeeeeeeieaannneans 308
BXL31612B . cuueeeeeeeneeeieennnans 308
BXL31612C ceuniieeeeeeeeneennnas 308
BXL31612D cevnevereeeneeiinaennnnns 308
CB141.5144K c.uiiiuieiieeeiaaennnnn, 81
CB141.5144N c.uviveeeieeeeeaeennnn, 81
CB141.5144S . .ciiiiiiiieeeeeeeennnn, 81
CB141144K ivueeee e, 81
CBL141144N ..oveseeeeeeeeeeeeeeeennn, 81
CB141144S iivueiieeeeeieeeeeeaeennnn, 81
CB142144K .ivueeeeeeeeieeeeeeaaennnn, 81
CB142144N ..ovueeeeeeeieeeeeeeeeenn, 81
CB142144S iioueiiee e, 81
CC5 ettt 234
CC7 e, 234
CCO et e, 326
CCBRSHL ovveeeeeee e, 325
CCBRSH2 ...oeieeeeeeeeeeeeeaeea, 325
CCBRSH2R ..voiveeeeeeeeeeeeaeenn, 325
CCCL ettt 162
CCCAT wonteie e, 162
CCC2 et 162
CCC2T et 162
CCC3 ittt e, 162
CCC3T tentiteee e, 162
CCCA i, 162
CCCAT ettt 162
CCCB12 v, 187
CCCB38 wuiieeeieeeee e, 187
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CCCB58 ..., 187  CPRB2.5/3AT58......cccciiiininnnnn 188 CU141SPLKIT.....cocvvviiiiiinininnns 82
CCH2 .o 163  CPRB3.5/4AT12......ccccciviininennn 189 CU142EL45......ccciiiiiiiiiniiininnns 82
CCH3 .o 163  CPRB3.5/4AT38......ccccciviininnnnn 189 CU142EL45KIT....ccvvviiniinininnnns 82
CCTVCCATS/8 i, 173  CPRB3.5/4AT58......ccccciviininnnnn 189 CU142EL90......ccvvviiiiniiiininnnns 82
CERPMI ..o 324  CPRB5/6AT12.....ccciiiiiiiiiininnnns 189 CU142EL90KIT....ccvvviinininininnnns 82
CERPM2 ..., 324  CPRB5/6AT38.....cccciiiiiiiininnnns 189 CU142SPL...cccciiiiiiiiiiiiiiiiinnns 82
CERPM3 ..., 324  CPRB5/6ATS58.....cccciiiiiiiiinnnns 189 CU142SPLKIT.....cocvviiiiniiininnns 82
CFB1.5 i 191  CRGC2....civiiiiiiiiiiiiiiiia 96 CU1435EL90FL......ccvviviiiinininnn. 82
CFB2.25. .., 191 CRGCA......coiviviiiiiiiiinn, 96, 129  CU1435EL90FLKIT......cevvininnnnn. 82
CFBP i 219  CRGCH....cocvvivinininiiininnnnn, 96, 129 CUBS12 ...iciiiiiiiiiiiiiiiiiianns 186
CFBPTP v 219  CS108S-100......cccviuininininnnnnns 148 CUBS38 ....cccoviiiiiiiiiiiins 186
CGARRBKT12...cciiiiiiiiiennn, 231  CS44S-100.....cccivinininininininnnns 148 CUBSS58 ....ccccciviiiiiiiiiin, 186
CGCR2501/0..ccivvinininiininnnnn, 116 CS46B-100......ccccviviniiiiiininnnns 151 CUBUI2I...cccoviiiiiiiiiniens 185
CGCR2503/0...cvvinininiiiiinnnn, 116 CS46S5-100....ccccvviviniiiniininnnes 148 CUBU38I.....cccoovviiiiiiiiiiniinnns 185
CGCR2504.....ccoeviiiiiienn, 116 CS48S-100....ccccivininiiiniininnnns 148 CUBUSS8I.....cccovvviiiiiiiiiiiiens 185
CGCR5001/0..ccvvinininiiiinnnnan, 116 CS510S-100....cccciviviiiniininnns 148 CUFATM-10......ccoiiiiiiniinininnns 174
CGCR5003/0...cvvinininiiiinnnns, 116 CS54S5-100.....ccccivininiiiiiininnnns 148 CUFATM20-5-15......cccciiiinininne 174
CGCR5004......coeviiiiiiienn, 116 CS57S-100....cccciviviniiiiiininnnns 148 CUFATM-50......ccccciiiiiiinininnnn. 174
CGCX2502. i, 115  CS58B-100......ccciviviiiiiiiininnns 151 CUFATM-90......cccoiviiiiiinininnns 174
CGCX2506.....ccieiiiiiiinienna, 115  CS58S5-100....cccciviviiiiiiiininnnns 148 CUFB1062.....ccccvviiiiiiiiiiininnns 15
CGET2/01..cciiiiiiiiiiiiiiienn, 114  CS610S-100....ccccevviviiiiiininnnns 148 CUFB12094 .......coovvviiiiiiiininnnns 15
CGET2/06....civviiiiiiiiiienn, 114  CS612S-100....cccciviviiiiiininnnns 148 CUFB14030 .....cccvvviiiiinininnns 15
CGET2503/0 ..vvvvininiiininnnnn, 114  CS616S-100......cciviviiiniininnnns 148 CUFB15125 ... 15
CGET2506 .....cviviiiiiiennn, 114  CS64S-100....ccccciviviniiiniininnnes 148 CUFB34062 .......covvviiiiiiininnns 15
CGET26...cciviiiiiiiiiiiiniiiien, 114  CS66S5-100....ccccvviviniiiniininnnes 148 CUFB58062 .......oevviiiiininnnns 15
CGET5003/0 ..vvvvininiiiiinennnn, 114  CS68B-100......ccccviviniiiiiininnnns 151 CUFS1032...ccciiiiiiiiiiiiiniienns 15
CGET500300......ccciiinininnnnnn, 114  CS68S-100.....cccvviviniiiiiininnns 148 CUFS2016.....ccciviiiiiiiininiininnns 15
CGET5006 .....ccvvviiiiiiennn, 114  CS88S-100......ccevviviniiiiiininnnes 148 CUFS3016....cccciviiiiiiiininiininnns 15
CGS.iiiiiiiiii, 153,324 CSHl ..o, 321 CUFS4016....ccciviviiiiiiiiiiiinienn, 15
CLBB2S......coiiiiiiiiiiiie, 120 CSH2 ..o 321  CUFS6016....cccviviiiiiiiiiiiiiene, 15
CLBBS2....cciviiiiiiiiiiiiiiien, 120 CSKIT..oiiiiiiiiiiiiiiiiiiiee 321 CURSB.75...ccciiiiiiiiiiiiniiiin, 187
CLBBS2/0....civiiiiiiiiennnn, 120 CSKITHP ..cciiiiiiiiin 321 CUSI2M..ciiiiiiiiiiiiie, 177
CLBBS250 .....ccveininiiiiinnnn, 120  CSKITHPVS ..., 321 CUSI2MT .o, 177
CLBBS4.....cciiiiiiiiiiiinns 120  CSKITHSVM......cooiviiiiiiininnnnn 321 CUS38BM..cciiiiiiiiiiiiiiiien, 177 .g E
CLBBS4/0.....cvvviiiiiiinennn, 120 CT2/02/0 ciiviiiiiiiiiiiieen 121 CUS38MT i 177 B
CLBBS500 ......cccvininiiininnnnn, 120 CT22/0 cieiiiiiiiiiiiiiiiieen 121 CUSS58M...ccciciiiiiiiiiiin 177
CLBBS6....ciiviviiiiiiiiiiiiiiins 120 CT2222...cciiiiiiiiiiiiiiiinnns 121, 252 CUSS58MT ..iviiiiiiiiieen 177
CLBBSS8.....civiviiiiiiiiniiiien, 120 CT222LD...ccviiiiiiiiiiiiien, 121 CUSC...cciviiiiiiiiiiiiea 163
CPC.5/.75.......... 95,131, 211, 251  CT2248...ccciviiiiiiiiiiinnnns 121, 252  CUSPGW ....ccoviiiiiiiiiiiens 231
CPC.5/.75TP .o, 131 CT2248LD ...ccvviviniiiiiienenn 121 DAK...oiii 317
CPC1.5/2....95, 131, 135, 211, 251  CT24/0 .cciviiiiiiiiiiiiiiiiiiianns 121  DISK15/65....ccciiiiiiiiiiiniinnn. 320
CPC1.5/2TP i, 131 CT4/02/0 ceiviiiiiiiiiiiiieen 121  DISK150/500.......ccccevvvinininnnns 320
CPC1/1.25......... 95, 131, 211, 251 CT4/04/0 ..ccviiiniiiiiinenn 121  DISK90/115 ..cioiiiiiiiiiiiiiinns 320
CPC1/1.25TP i, 131 CT4446....cciiiiiiiiiiiiiiiiinn, 121 DISKKITL ..cooiviiiiiiiiiiiiiiens 320
CPC2.5/3.......... 131, 135, 211, 251  CT4666....cccvvviiiiiiiiiiinininnnn, 121 DRONE........cooiiiiiiiinn, 271, 316
CPC2.5/3TP i, 131  CT4666LD .......covvvviviiiiiiinnnn 121 DRONECASE........cocoiiiiiiinnnn 318
CPC3.5/4......cciunnnns 131, 211,251  CTRCI .o, 196 DRONECORD .......cccvvvviinininnnns 317
CPC3.5/4TP ..o, 131  CU141.5EL45.....ccccciiiiiiiiiininnns 82 DRONECORD15........ccvvininnnnn. 317
CPC5/6 ..vvviviiiiinnnnns 131, 211, 251  CU141.5EL45KIT ..vvininininininnnnn, 82 DRONEKIT......ooviiiiiiiiiinna, 316
CPC5/6TP .., 131  CU141.5EL90.......ccvviniiiinininnnns 82 DRONEPOUCH.........coeininininnn, 318
CPRB.5/1AT12..iciiiiiiiiiiiinnn, 188  CU141.5EL90KIT .....covvvinininnnns 82 DTW4-100......ciciiiiiiiiinininnnn, 149
CPRB.5/1AT38....cciiiiiiininnnn, 188  CU141.5SPL..cciciviiiiiiiiiiiiiininnn, 82 DTW6-100....ccciviiiiiiiinininnnn, 149
CPRB.5/1AT58....cciiiiiiiinnn, 188  CU141.5SPLKIT......cocvviiiinininnnns 82 DTWS8-100.....cciiiiiiiiinininnnnn, 149
CPRB1.5/2AT12..cccciiiiinininnnnn, 188  CUIL41EL45......ccciviiiiiiiiiiniinnns 82 DURASIL....ccovviiiiiiiniien, 165
CPRB1.5/2AT38....ccciiinininnnnn, 188  CUIL41EL45KIT.....cooviiiiiinininnnns 82 EGPCB4/01/0B......cccoevininnnnnn. 310
CPRB1.5/2AT58....ccciiininnnnnn, 188  CUIL41EL90......ccoiiiiiiiiiiininnns 82 EGPCB4/02/0B......cccoevvninnnnnn. 310
CPRB2.5/3AT12...ccciiinininnnnn, 188  CUIL41EL9OKIT.....coovviiiiiinininnnns 82 EGPCB4/04/0B........cccvvinnnnnnn. 310
CPRB2.5/3AT38........cccivinnnnnn. 188  CUIL41SPL.......ccooviiiiiiinininnns 82 EGPCT4/01/0B..........cccuvnnnnnn. 310
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EGPCT4/02/0B....cccovviiininnnnnns 310
EGPCT4/04/0B......cccvvvviiinnnnns 310
EGPID4/01/0B ....cccvvvvivinnnnnns 310
EGPID4/02/0B ....c.cocvviviiinnnnnns 310
EGPID4/04/0B ......cocvvvvivinnnnnns 310
EGPIO4/01/0B ....covvvvivininnnnnns 310
EGPIO4/02/0B ....cccovvvivininnnnnns 310
EGPIO4/04/0B ....c.coovvivininnnnnns 310
EGRIOLWG2/0 ..viiniiiiiiiinnns 32
EGRIOLWG2T...cvviiiiiiiinianen 32
EGRIOLWGA/0 ..vvviniiiiiininnns 32
EGRIOWG2/0....ccvvviniiiinininnns 31
EGRIOWG2T ..o 31
EGRIOWG4/0....ccvviiiiiinininnnns 31
EGR20LWG2/0 ...vvviiiiiiininnns 32
EGR20LWG2T...cevvviiiiiiinennanen 32
EGR20LWG4/0 ...vvvviiiiiiiinnns 32
EGR20WG2/0....ccvvviiiiiiiininnns 31
EGR20WG2T ...eviiiiiiiieieeeeann 31
EGR20WG4/0....ccvvviiiiiinininnns 31
EGR5WG4/0 ...vviiiiiiiiiiiiiinn 31
EGRBLWG2/0 ...cvviiiiiiiiiiinnns 32
EGRBLWG2T ..o 32
EGRBLWGA/0 ...cvvvviiiiiiininnns 32
EGRBWG2/0 ...vviiiiiiiiiiiiianns 31
EGRBWG2T....cevviiiiiiiiien 31
EGRBWG4/0 ...vvviiiiiiiiiiiiianns 31
EGRSS10LWG2/0...ccvuininininnnnns 34
EGRSS10LWG2T...ccevviiiiinnnnen 34
EGRSS10LWG4/0...ccvininininnnnns 34
EGRSS10WG2/0....ccvvuvninininnnnns 33
EGRSS10WG2T ..ooviiiiiiinaneen 33
EGRSS10WG4/0....ccvvninininnnnns 33
EGRSS20LWG2/0....cuvvninininnnnns 34
EGRSS20LWG2T....cvviiiiiinnnnen 34
EGRSS20LWG4/0....cvuvniinininnnns 34
EGRSS20WG2/0....cccvvniininnnnns 33
EGRSS20WG2T ...ovviviiiiinnnnen 33
EGRSS20WG4/0....ccvvvninininnnnns 33
EGRSS5WG4/0......ocviiiinininnnns 33
EGRSS8LWG2/0 ...cvvvvvvniiiininnnns 34
EGRSS8LWG2T....ccovvviniiinnnnnn 34
EGRSS8LWGA/0 ....vvvvviinininnnns 34
EGRSS8WG2/0.....covvvviiinininnns 33
EGRSS8WG2T ....cvvviiiiiiineneen 33
EGRSS8WG4/0......ccvviiinininnnns 33
EPKIZ2. . 232
EPK16. ..o 232
EPK24 ..o 232
EPKPPCSTS..coiiiiiiiiin 232
ES240...ccciiiiiiii 88
EXOADPKIT ..o 323
FCAUBL2T48R4/036...........c0.u. 141
FCAUCL2T120 ...ccovvviinnnnnnne, 141
FCAUER4/048 .......cocvvvviiininnnns 141
FGA1.5/2-2.5/32WC24............ 145
FGA1.5/2-3.5/42WC24............ 145
FGA1.5/2-5/62WC24............... 145
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FGAUCBL4/0WC2425CM48....... 144
FGAUDBR2WC18 ........cevininene. 144
FGC2 . 142
FGC2/0 .uiviiiiiiiiiiiiiiiiiiiiieas 142
FGC2/0TP. i 142
FGC2-4/0 ..ot 142
FGC2-4/0TP....ocviiiiiiiiiiinnns 142
FGC26TP ..cviviiiiiiiiineee 142
FGC2TP ..o 142
FGC4 . 142
FGCATP ..o 142
FGCO . 142
FGCOTP..cvviiiiiiiiiie 142
FGC8 . 142
FGCBTP..cviiiiiiiiiee 142
FLTIG. .ot 323
FLTIGEXT oo 323
FSC2 i 246
FSC3 o 246
FSC4 o 246
FSCO v 246
FW6S-100 ....cccovviiiiiiiiiin 149
FW8S-100 ....cccovviiiiiiiiiiinn, 149
G11341/0NU..cciviiiiiniininnn, 305
G11341/0US...cccviiiiiiiiiiennn, 306
G11342/0NU...covviiiiiiiininnn, 305
G11342/0US....cccviviiiiiiennn, 306
G11342NU..cciiiiiiiiiiiiiiiens 305
G11342US....oiiiiiiiiiinen 306
G11344/0NU....ccvviiiiiiinennnn, 305
G11344/0US.....ovviiiiiiiiennn, 306
G11344NU..ciiiiiiiiiiiiiiiens 305
G11344US.....coiiiiiiiiiin 306
G11348NU..cciviiiiiiiiiiiinienns 305
G11348US....cciiiiiiiiiiiens 306
G1134F1/0NU ..ccvvniniiiiiennn, 305
G1134F1/0US ...oviiiiiiennn, 306
G1134F2/0NU ..ccviniiiiennn, 305
G1134F2/0US ....oovviiiiennn, 306
Gl134F2NU...cociiiiiiiiinins 305
G1134F2US ...iiiiiiiiiiins 306
G1134F4/0NU ....evvniiiininnn, 305
G1134F4/0US .....cvvviiinennnn, 306
Gl134F4ANU...cccoviiniiiiiininns 305
G1134F4US ..o 306
G1134F8NU...cccoviiiiiiiiiinns 305
G1134F8US ...oiiiiiiiiiins 306
G11581/0NU..cciviininiiiinennnn, 305
G11581/0US....ccviiiiiiiiinnn, 306
G11582/0NU....cvvvnininiiininnnnn, 305
G11582/0US....ccvviiiiiiinnnn, 306
G11582NU..cciviiiiiiiiiiiiiens 305
G11582US....cciiiiiiiiiiiiins 306
G11584/0NU....ccvvnininininininnnnn, 305
G11584/0US.....cocviiiiininnnn, 306
GL1584NU..cciiiiiiiiiiiiiiins 305
G11584US....cciiiiiiiiiiiin 306
G11588NU.....ccvviniiniiiiininnnns 305

RAEGER

Part Number P No.

G11588US....cciviiiiiiiiiiiiins 306
G1158F1/0NU ..cvvviniiiininnnn, 305
G1158F1/0US ....oovvviiinininnnnn, 306
G1158F2/0NU ..cvviniiininnnnn, 305
G1158F2/0US ....cvvviiiiinnnnn, 306
GL158F2NU..ccoviiiiiiiiiiiiians 305
G1158F2US ...iviiiiiiiiiiiiins 306
G1158F4/0NU ....cvvniiinininnnn, 305
G1158F4/0US .....covvviiininnnnn, 306
GL158F4NU...cccoviiiiiiiiiinns 305
G1158F4US ..o 306
GL158F8NU....ccciiiiiiiiiiiinnns 305
G1158F8US ....ciiiiiiiiiiins 306
G21341/0NU..ccoviiiiiiiennnn, 305
G21341/0US....ocviiiiiiiiien, 306
G21342/0NU...covviiiiiiiiinnnn, 305
G21342/0US....ociviiiiiiiien, 306
G21342NU...c.iiiiiiiiiiiiiins 305
G21342US....cciiiiiiiiii 306
G21344/0NU....ccvviiiiiininnn, 305
G21344/0US.....covviiiiiiienn, 306
G21344NU....oiiiiiiiiiiiins 305
G21344US.....coiiiiiiiii 306
G21348NU....oviviiiiiiiiiiinins 305
G21348US.....iiiiiiiiii 306
G2134F1/0NU ..o, 305
G2134F1/0US ...cvviiiiiiennn, 306
G2134F2/0NU ...cvviiiiiienn 305
G2134F2/0US ....ovviiiiiennn, 306
G2134F2NU....oviiiiiiiiiiiins 305
G2134F2US ..o 306
G2134F4/0NU ..o, 305
G2134F4/0US .....cvviviiiiinnn, 306
G2134F4NU ..o 305
G2134F4US ... 306
G2134F8NU ..o 305
G2134F8US ... 306
G21581/0NU..ccvvininiiiinininnnn, 305
G21581/0US....cciiiiiiiennn, 306
G21582/0NU....cvivininiinininnnn, 305
G21582/0US....cciiiiiiiennn, 306
G21582NU..cciviviiiiiiiiiiins 305
G21582US....ciiiiiiiiiin 306
G21584/0NU....ccvvviniiiinininnnn, 305
G21584/0US.....cccviiiiiininnnn, 306
G21584NU...c.oviviiiiiiiiinns 305
G21584US.....coiiiiiiiii 306
G21588NU....cviviiiiiiiiiiiinns 305
G21588US....ciiiiiiiiiiin 306
G2158F1/0NU ...cviviiiiiinnn, 305
G2158F1/0US ....vviniiiiiinnn, 306
G2158F2/0NU ...cvvviniiiiennn, 305
G2158F2/0US .....cvviiiiinnn, 306
G2158F2NU ... 305
G2158F2US ...oiiiiiiiiins 306
G2158F4/0NU ....cvvniiiinennn, 305
G2158F4/0US .....covviiininnnn, 306
G2158F4NU ... 305
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G2158F4US ..., 306
G2158F8NU ..., 305
G2158F8US ..., 306
G31341/0NU...ccvininiiiniiannnn, 305
G31341/0US....cciiiiiiiinnn, 306
G31342NU....ccoviiiiiiiiiiinen, 305
G31342US.....oiiiiiiiii, 306
G31344NU....ccoiiiiiiiiien, 305
G31344US.....cciiiiiii 306
G31348NU....ccoviiiiiiiiiiien, 305
G31348US.....coiiiiiiiiin, 306
G3134F1/0NU ..., 305
G3134F1/0US ....ovvviiiinanen, 306
G3134F2NU ..., 305
G3134F2US ..., 306
G3134F4NU.....coiiiiiiieen, 305
G3134F4US ..., 306
G3134F8NU.....ciiiiiiiieen, 305
G3134F8US ..., 306
G31581/0US.....civiiiiiiienn, 306
G31582NU...cviiiiiiiiiiiien, 305
G31582US....ciiiiiiiiin, 306
G31584NU....ociviiiiiiiiin, 305
G31584US.....oiiiiiiii, 306
G31588NU....cciviiiiiiiiiiiiieenn, 305
G31588US....cciiiiiiiiiin, 306
G3158F1/0NU ..., 305
G3158F1/0US ..., 306
G3158F2NU .., 305
G3158F2US ..., 306
G3158F4NU ..., 305
G3158F4US ..., 306
G3158F8NU ..., 305
G3158F8US ..., 306
G3581/0NU ..cvviniiiiiiieee 305
G41342NU.....cciiiiiiiiien, 305
G41342US.....oiiiiiii, 306
G41344NU.....civiiiiiiiiiin, 305
G41344US.....cooiiiii, 306
G41348NU......ciiiiiiiiiiiinene, 305
G41348US......cciiiiiiii, 306
G4134F2NU ..., 305
G4134F2US ..., 306
G4134F4NU .....cocviiiiieen, 305
G4134F4US ... 306
G4134F8NU ..., 305
G4134F8US ..o, 306
G41582NU....cciviiiiiiiiiien, 305
G41582US....ciiiiiiii, 306
G41584NU.....coiiiiiiiiiiin, 305
G41584US.....ccoiiiii 306
G41588US.....ciiiiiiiii, 306
G4158F2NU ..., 305
G4158F2US ..., 306
G4158F4NU ..., 305
G4158F4US ..., 306
G4158F8NU ..., 305
G4158F8US ..., 306
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G4588NU ...cvviiiiiiiiin 305
GAW121212HD .ivviiiiiiiniieinens 40
GAW121212TDLH ..o 41
GAW121218HD ..vvviiiiiiiiinenns 40
GAW121224HD ..ccvviviiiiiiiiinenns 40
GAW132418HD ..coviviiiiiiiinenns 40
GAW132418HDGB .....c.oevvivininnns 40
GAW181818TDLH ....cvvvvviviinannns 41
GAW242424TDLH ..o 41
GAW363636TDLH ....covvviviiinennns 41
GAWO10...oiiiiiiiiiii e 43
GB14.757.5GBE ........ccvviniinnnns 70
GB1436.5GRDCB..........coevvnunns 314
GB38414.25TT ...ovvviiiiiiiiiiienns 71
GBI14112H...coiiiiiiiiiiiiiiieeens 54
GBI14116H....icviiiiiiiiiiiiieiens 54
GBI1416H ...cocvviiiiiiiiiiiiiiens 54
GBI14210GKT ..ccviiviiiiiiiiiiinnnnns 57
GBI14210PKT .iovviiiiiiiiiiiiiienns 57
GBI14210TGB....ocvviiiiiiiiinenns 65
GBI14210TGBKT ..ovvviiiiiiiinnnnns 66
GBI14212G .oiviiiiiiiiiiiiiieieeans 54
GBI14212GKT ..iiiiiiiiiiiiiiiinnnns 57
GBI14212P ..cciiiiiiiiiiiiiiiiieiens 54
GBI14212PKT .iviviiiiiiiiiiniennenns 57
GBI14212TGB.....cvvvinnnnnns 65, 252
GBI14212TGBKT ....cvvvvnnns 66, 252
GBI14212X..iiiiiiiiiiiiiiiiiiniiens 55
GBI14216G ..icvvviiiiiiiiiniiiienns 54
GBI14216P...cciiiviiiiiiiiiiiniiens 54
GBI14216X..iciiiiiiiiiiiiniiiinnns 55
GBI14220X. . iiiiiiiiiiiiiiiniiinanns 55
GBI14224X. ..t 55
GBI1426G ...oviviiiiiiiiiiniiieaans 54
GBI1426P....cccviiiiiiiiiiiiiens 54
GBI1426TGB.......covvinennnnnn 65, 252
GBI1426TGBKT .....cuvnvnenenn 66, 252
GBI1426X .iviiiiiiiiiiiiiiiiiiiiiaans 55
GBI14412C....ccciiiiiiiiiiiniiinnns 55
GBI14412] .ioiviiiiiiiiiiiiiiiiieans 56
GBI14412IKT . .cociviiviiiiiiniiinnnns 57
GBI14412M ..coiiiiiiiiiiiieeens 56
GBI14412MKT..ivviiiiiiiiiiiinenenns 57
GBI14412TMGB..........cvvveee 63, 252
GBI14412TMGBKT ............. 64, 252
GBI14416C......cciiiiiiiiiniiiinnns 55
GBI14416] ..cocvviiiiiiiiiiiiiiiieans 56
GBI14416M ...cocvvviviiiiiiiiiiienns 56
GBI14420C......cciiiiiiiiiniiiinnnnns 55
GBI14420] ..iviiiiiiiiiiiiiiiiiieans 56
GBI14420JKT . ..ocvviiiiiiiininiinnnans 57
GBI14420M ..ccivviiiiiiiiiiiiiiienns 56
GBI14420MKT..c.iviviiiiiiiiiiinnnns 57
GBI14420TMGB.........ceveveee 63, 252
GBI14420TMGBKT ............. 64, 252
GBI14424C....ccciiiiiiiiiiniiiinnns 55
GBI14424] ..oiviiiiiiiiiiiiiiiieans 56
GBI14424M . coivviiiiiiiiiiiiiens 56

Part Number P No.

GBI14424TMGB........cocvviviiinnnnn, 63
GBI14424TMGBKT ......covvviinnnnnn, 64
GBI1446C ...cioiviiiiiiiiiiiiiin 55
GBI1446] ....cociviiiiiiiiiiiiiiiiin 56
GBI1446M....cciiiiiiiiiiiiiiiins 56
GBIA142127Z ..o, 59
GBIA14216Z....ccoviiiiiiiiinnnn, 59
GBIA14220Z....ccoviiiiiiiiinnnn, 59
GBIA1426Z.....ccvviiiiiiiiinnn, 59
GBIA14412M ..oiviviiiiiiiiiin 59
GBIA14416M ...ccoovviiiiiiiiiiinns 59
GBIA14420M ...oovviiiiiiinnn, 59
GBIA14424M ..coiiviiiiiiiiiiinn, 59
GBIP14210TGB ......coviviiiinnnnn 65
GBIP14212TGB ....ccovvininiinnnn, 65
GBIP1426TGB ......ccvvviiiiiiannn, 65
GBIP14412IMGB ........cocovivnnnn, 61
GBIP14412TMGB......c.coivivnnnn, 63
GBIP14416IMGB .......ccovvviviinns 61
GBIP14420IMGB ........c.covivnnnnn 61
GBIP14420TMGB......c.coivivnnnn, 63
GBIP14424TMGB......c.cocvvivnnnn, 63
GBIP1446IMGB.......cocvvviiiinnnns 61
GBIP14612FAAMGPKIT.............. 72
GBIP14612FAAMPGPKIT ............ 72
GBIP14612FAASGPKIT .............. 72
GBIP147612FAASPGPKIT ........... 72
GBIS1416CGB.......cocvviiiiiiinns 70
GBIS1428EE.......ccccvviinininnnnnn, 70
GBIT14412A2T....coiviiiininininnnn, 58
GBIT1441212T .oevviiiiiiienann, 58
GBIT14416A2T.....covviinininnnnnn, 58
GBIT1441612T ...oviiiiiniinnnn, 58
GBIT14420A2T....coiviinininiinnnnn, 58
GBIT1442012T ..evvviniiiiiiinann, 58
GBIT14424A2T.....cocviiininnnnnn, 58
GBIT1442412T ...ovviiiiiiiinnnn, 58
GBIT144612T ...ccvvviiiiiiiiinenn, 58
GBU14210P .....cccviiiiiiiiiiann, 60
GBU14212P ..o, 60
GBU14412M ....oovviiiiiiiiinn 60
GBU14420M .....oeviiiiiinnnn, 60
GBU14424M .....cocvviiiiiinnn, 60
GBU1446M ..o 60
GBUKIT ..o 76
GBX24246......cccviiiiiiiiin 88
GD101/0B ..civiviiiiiiiiiiiiien, 279
GD101IMMB.....coiiiiiiiiiiien, 279
GD102/0B ..cviviiiiiiiiiiiiienn, 279
GD1025CMB ....ccviiiiian, 279
GD103/0B ..cviviiiiiiiiiiiiien, 279
GD1035CMB ....ccviiiiiian, 279
GD103CMB....civviiiiiiiien, 279
GD104/0B ...ceiviviiiiiiiiiiien, 279
GD105CMB.....cviiiiiiiiiiien, 279
GD1075CMB ....ccviiiiiiinna, 279
GD12F1/0B....ccciiiiiiiiiiiiennn, 279
GD12F2/0B.......c.cceviininnnnnn, 279
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GD12F25CMB.....ccccivviiiiinnns 279
GD12F2B....cciviiiiiiiiiiinins 279
GD12F2SB....ciiiiiiiiiiiiiiienns 279
GD12F3/0B....cciviiiiiiienn, 279
GD12F3CMB ..o 279
GD12F4/0B.....cccvviiiiiiennn, 279
GD12F4L..cciviiiiiiiiiiiiiins 279
GD12F6L...cviviiiiiiiiiniens 279
GD341/0B ..., 279
GD342/0B ...cciviiiiiiiiiiiea, 279
GD3425CMB ....ciiiiiiin 279
GD342B ..o 279
GD342SB .....iviii 279
GD343/0B ...cviviiiiiiiiiiiiea, 279
GD3435CMB ....ciiiiiiiiinns 279
GD343CMB.....cvviiiiiiiiinns 279
GD344/0B ..o, 279
GD344L...ciiiiiiiiii 279
GD345CMB.....cccviiiiiiiin 279
GD346L...ciiiiiiiiiiiii 279
GD3475CMB ....iiiiiiiiin 279
GD581/0B ..cviviiiiiiiiiiiiea, 279
GD582/0B ...viviiiiiiiiiiiea, 279
GD5825CMB ....iiiiiiiiins 279
GDS582B ...iviiii 279
GD582SB ... 279
GD583/0B ...viviiiiiiiiie, 279
GD5835CMB ...viviiiiiiiean 279
GDS583CMB.....cvviiiiiiiiiins 279
GD584/0B .....cvvviiiiiiiiiea, 279
GDS584L..uciiiiiiiiiiii 279
GDS585CMB.....civiiiiiiiins 279
GD586L...ciiiiiiiini 279
GDS1.iiiii 23
GDS12..iiiiiii 23
GDS34 ... 23
GDS58..iiiiiii 23
GECL1/0 v, 117
GECL2 .o 117
GECL2/0 v, 117
GECL21/4...cciiiiiiiiiiiiiiien, 117
GECL23/8...civiiiiiiiiiiiiiiiie, 117
GECL250....cciviiiiiiiiiiiniens 117
GECLA .. 117
GECL4/0 .., 117
GECL43/8...civiiiiiiiiiiiiiiiien, 117
GECL500 ....cciviiiiiiiiiiineans 117
GECLG ..viiiiiiiinin 117
GECL63/8...civiviiiiiiiniiiiien, 117
GECLB1/0..cciviiiiiiiiiniiiiien, 117
GECLB1/02C......ccvvininnnns 118, 252
GECLB1/02D....ccviiniiiinennn, 118
GECLB2...ciiviiiiiiiiieas 117
GECLB2/0....cviviiiiiiiniiiiien, 117
GECLB2/02C......ccvvininnnns 118, 252
GECLB2/02D....ccvviiiiiiennnn, 118
GECLB21/4 ..o, 117
GECLB21/4NP .......cccvviiiinnnnnn, 117
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GECLB22A.....ccciiiiiienns 118, 252
GECLB22B....ceiviiiiiiiiiiieienns 118
GECLB22BC.....ccvvivinenens 119, 246
GECLB22BC250BK........... 119, 246
GECLB22BCNP .......cevenens 119, 246
GECLB22BCNP250BK ....... 119, 246
GECLB22BCS ......ccvvvivnens 119, 246
GECLB22BCS250BK ......... 119, 246
GECLB22BCSNP .............. 119, 246
GECLB22BCSNP250BK ..... 119, 246
GECLB22BS .....cooiiviiiiiiiniiienns 118
GECLB22C.....ccciiiiininenns 118, 252
GECLB22CNP ..o 118
GECLB22CS ..o 118
GECLB22CSNP ....ccvvviiiiiinnns 118
GECLB23/8....cviviiiiiiiniiienn, 117
GECLB23/8NP ....evviiiiiennn, 117
GECLB250 ...civiviiiiiiiiiiiieans 117
GECLB2502C ....cvviiiiineinnns 118
GECLB2502D ....cevviiiiiiiinnnns 118
GECLB3/02C......ccvvvinennnns 118, 252
GECLBA4....ccviiiiiiiiiiiens 117
GECLB4/0.....ovvviiiiininiiiea, 117
GECLB4/02C.......ccvvvnennnns 118, 252
GECLB4/02D.....cvviiiiennn, 118
GECLB42A.....coiiiiiiiiiniens 118
GECLB42B......cvviiviiiiiiinienns 118
GECLB42C.....cooiiiiiiiiiiiiienns 118
GECLB43/8....civviiiiiiiniiiennn, 117
GECLB500 ....viiiiiiiiiiinieans 117
GECLB5002C ....cvviiiiiiinnns 118
GECLB5002D ....ccviiiiiiiinnnns 118
GECLBG.....cviviiiiiiiiineens 117
GECLB62A......cceviiviiienns 118, 252
GECLB62ANP ... 118
GECLB62B......cviiiiiiiniinenns 118
GECLB62BC......ccvvivinnens 119, 246
GECLB62BC250BK........... 119, 246
GECLB62BCNP ..........eeueee 119, 246
GECLB62BCNP250BK ....... 119, 246
GECLB62C......ccevvivininenns 118, 252
GECLB62CNP ... 118
GECLBG62EIA ... 119
GECLB62EIA90.......cevviiennnns 119
GECLB63/8....cvvviiiiiiiniiienn, 117
GECLB63/8NP ..., 117
GECLBONP.....oiiiiiiiiniens 117
GECLB7502C ....oviiiiiiiiiinnns 118
GECLB7502D ....cvviiiiiiiiinnns 118
GECLB82ANP ..o, 118
GECLB82CNP ..o 118
GECLB83/8NP ....cvvviiiiiennn, 117
GECLB8BNP.....oiiiiiiiiens 117
GELY ciiii 124
GEL2 oo 124
GEL3 oo 124
GELA .o 124
GEOLY ..o 125

RAEGER

GEOL2 v 125
GEOL2 v 135
GEOL3 ..o 125
GEOL4 ..o 125
GEOLS i 125
GEOL500MCM ....coviviiiiiiinnns 125
GESB1/0 ..civiviiiiiiiiiiiiiiiiea, 125
GESB2 .. 125
GESB2/0 ...vvviiiiiiniiiniiiee 125
GESB250......cccviiiiiiiiiiinn 125
GESB4/0 ... 125
GESBG6 ...voiiiiiii 125
GESBG6 ..o 135
GESB8 ... 125
GESB8 ... 135
GF101/0K...iiiiiiiiiiiiiiieee 280
GF102/0K...civiiiiiiiiiiiieea 280
GF1025CMD ..eovviiiiiiiiiiians 280
GF102K. .o 280
GF103/0D ..eiviviiiiiiiieea 280
GF104/0D ...cvvvviiiiiiiiiea 280
GF104K. .o 280
GF12F1/0K .iviiiiiiiiiiiiiiieea, 280
GF12F2/0K ..o, 280
GF12F2K i 280
GF12F2SK .o 280
GF12F3/0K .o 280
GF12F4/0K ..oiviiiiiiiiiiiiiea 280
GF12F4K oo 280
GF12F6K i 280
GF341/0K...ccciiiiiiiiiiiiie, 280
GF342/0K....ciiiiiiiiiniiiie, 280
GF3425CMD ...oviiiiiiiiiiiin 280
GF342K. .o 280
GF342SK..ciiiiiiiii 280
GF343/0K....iiiiiiiiiiiniiiiie, 280
GF3435CMD ..eoviviiiiiiiiin 280
GF343CMD ... 280
GF344/0K.....covviiiiiiniiiiie, 280
GF344K. .o 280
GF346K..cciiiiiiiiiii 280
GF581/0K.. i, 280
GF582/0K....cviviiiiiiiiniiiie, 280
GF5825CMD ...oviiiiiiiiiiins 280
GF582K..uiiiiiiiiiiii 280
GF582SK...iiiiiiiiiiii 280
GF583/0K...civiiiiiiiiiiiiiiiie, 280
GF5835CMD ...oviiiiiiiiiiins 280
GF583CMD ... 280
GF584/0K.....coviiiiiiiiiiiiien, 280
GF584K...iiiiiiiiiiiii 280
GF586K...ciiiiiiiiiiiin 280
GJ2/0WC120BEMA........covvvenenen 85
GJ4/0WC36CE......c.cvvvnirininnnnnn, 85
GJ67G102A1/4...cccvvininnnns 112, 253
GJ67G102A1/4KIT..........s 112, 253
GI67G1211/4. i, 111
GJ67G1211/4KIT..cccvviininnnnnn, 111
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GI67G122A1/4...cccivininnnns 112,253  GO3475CMC....ccciiiiniiiiininnnns 281 GS1062242A1/4......ccccivininnnns 107
GJ67G122A1/4KIT......vuvns 112,253  GO581/0B....ccicvinininiiininininnnns 281 GS1062242C3/8....ccccvivivinnnnns 107
GI67G1811/4. i, 111 GO582/0B......icivininininiiininnns 281 GS120941213/8....ccciviiiiininnns 105
GJ67G1811/4KIT..ccviiiinininnnnn, 111 GO5825CMB......cccciiiiiiiiinnns 281 GS12094122A1/4............ 106, 236
GI67G2411/4. i, 111 GO582B...cccviviiiiiiiiiiiiiiiinns 281 GS12094122C3/8....ccccvivininnnns 106
GJ67G2411/4KIT.ccviiiinininnnn, 111 GO582SB.....civviiiiiiiiiiinns 281 GS12094182A1/4............ 106, 236
GI67G82A1/4 ..o 112,253  GO583/0B....ccicivininiiiinininnns 281 GS12094182C3/8....c.ccvvivvnnnns 106
GJ67G82A1/4KIT....evvvnnns 112,253  GO5835CMB.....ccccviiiiiiiininnns 281 GS120942413/8....cccciviiiiiinnns 105
GJ6TCR12R11/4 ...ccvvvnnnns 112,236  GOS583CMB......cocviiiiiiiininnns 281 GS12094242A1/4......cccciuinnnns 106
GJ6TCR12R15/16 ..cvvvninnnnnnnn, 112 GO584/0B......cccevinininininininnnns 281 GS12094242C3/8....c.ccviviinnnnns 106
GJ6TCR18R11/4.....cuvvnns 112,236  GOS584L ...ccviviiiiiiiiiiiii 281 GS12094613/8....cccciviiiiiniinnns 105
GJ6TCR18R15/16 ...vvvvivnnnnnnn, 112 GOS585CMB.....cccciiiiiiiiiinn, 281  GSI12F1/0P...cciiiiiiiiiiiiiiiiinnnns 282
GI6TCR24R1/4...cccviiiinininnnnn, 112 GOS586L ..evviiiiiiiiiiiiiii 281  GS12F2/0P...ccccviviiiiiiiiinnnns 282
GJ6TCR24R5/16....cuvviininnnnnn, 112 GP06212122T . .ccviiiiiiiiiiiininnnns 28 GS12F25CMP....ciciviiiiiiiiiinnns 282
GIX2/024 ..o 143, 315 GP06212124/0.....ccccevvvininininnnns 28 GSI12F2R....cciiiiiiiiiiiii 282
GIX2S24 ..o 143, 315  GP06212242T ....ccvvvviiiiiinininnnns 28 GS12F2SR....cciiiiiiiiiiiiiiinn 282
GIX4/024 ... 143, 315 GP06212244/0.......cccvvivinininnnns 28 GSI12F3/0P...cciiviiiiiiiiiiinns 282
GM121266.....ccviiiiiiiiiiiinnns 100 GP141818 ...ciiiiiiiiiiiiiiiiiiinnns 28 GS12F4/0P...cciiviiiiiiiiiiinns 282
GM121266P2T ... 100 GP142424IDP.....ccccciiniiinininnnns 28 GSI12F4R....ccciiiiiiiiiiiii 282
GM121266SPR12......ccccvininnnnnns 100 GP142424N .....ccccoviiiiiiiinininnnns 28 GSI12FBR.....ccciiiiiiiiiiiiii 282
GM1250612....cciiiiiiiiiiiinienns 97  GP18I182T ..civiiiiiiiiiiiiiiians 27 GS14030102A1/4....ccccivinnnnns 106
GM1250624......ccccviviiiiiiienns 97 GP18184/0...ccccviiniiiniiiiiiiiinnnns 27 GS1403012R13/8....ccccvvvininnnns 105
GM125066......ccciiiiiiiiininininns 97 GPIMCIL......ccooiiiiiiiiiiinn, 96 GS14030162A1/4.......cccvnnenne 106
GM3100812....civiiiiiiiiiiienns 136 GP24242T ..o 27 GS14030242A1/4......cceivininnnns 106
GM350812....cciviiiiiiiiiiiiiins 136 GP24244/0.....ccccviiiiiiiiiiinininnnns 27 GS1403024R13/8....c.ccvvinnnnnns 105
GM375812. i 136  GPC2/0RD1.75.........ccueee. 94, 251 GS140306R13/8.......cccvevvninnnne 105
GO101/0B .ceiviviiiiiiiiiieaa 281  GPC2FSRD......cccviviiiiiiiinnnn, 94 GS34062122A1/4.......cccennnnne 106
GO101IMMC ..o 281  GPC2FSSQ....ccoiiiiiiiiiiiiiiinnn, 94 GS34062122C3/8.....cccvvvininnnne 106
GO102/0B ..civiviiiiiiiiiena 281  GPC2RD.....cocveviiiiinininnnns 94, 251 GS34062182A1/4.......cccvninenn. 106
GO1025CMB .....ciiiiiiiiiiiiinns 281 GPC2SQ....cciviiiiiiiiinininnnns 94, 251 GS34062182C3/8.......cceuvnnenne 106
GO103/0B ..cviviiiiiiiiiieaa 281  GPCARD .....cccvviiiiiiiiins 94, 251 GS34062242A1/4.......cccvnnenn. 106
GO1035CMB .....ciiiiiiiiiianns 281 GPC4SQ....ccivviiiiiiiiininnns 94, 251 GS34062242C3/8.......ccevvnnenne 106
GO103CMB.....oviiiiiiiiiineians 281  GPCORD .....cccvvviiiiiiiiiininns 94, 251 GS34062302A1/4.......cccvninnnn. 106 |y
GO104/0B ...cciviiiiiiiiiiena, 281 GPCBSQ....cvvviiiiiiinininnnns 94, 251 GS34062302C3/8......ccvvvinnenne 106 .g é
GO105CMB.....cviviiiiiiiiiins 281 GRCl....cciiiiiin, 22 GS341/0P...cciciiiiiiiiiiiiiii 282 R
GO1075CMC...cviiiiiiiiiiiins 281 GRCI2....cviiiiiiiiii, 22 GS342/0P...cciciiiiiiiiiiiii 282
GO12F1/0B..cciviiiiiiiiiennn, 281 GRCI2SS ..., 22 GS3425CMP....ccciviiiiiiiiiii 282
GO12F2/0B....cviviiiiiiienn, 281 GRC1ISS ..., 22 GS342R ciiiiiiiiii 282
GO12F25CMB.....cccvvviiiiiiinnnns 281 GRC34 ... 22 GS342SR .iiiiiiiiiiiii 282
GO12F2B...ccciviiiiiiiiiiinins 281 GRC34SS .....ccciiiiiiiiiiiiiin, 22 GS343/0P...cciiiiiiiiiiiiiiii 282
GO12F2SB....iiviiiiiiiiiiiiins 281 GRC58....ccciiiiii 22 GS344/0P....cciiiiiiiiiiiiii 282
GO12F3/0B....iviiiiiiiiienn 281 GRC58SS ... 22 GS344R ciiiiiiiii 282
GO12F3CMB ...cviviiiiiiiiiiins 281 GRCC.....ciiiviiiiiiiii, 327  GS345CMY ..iiiiiiiiiiii 282
GO12F4/0B....ccvvviiiiiiiennn, 281 GRCC34.....cociiiiiiiiiiiiiiin, 22 GS346R ...iiiiiiiiii 282
GO12F4L.ciiiiiiiiiiiiiiiinns 281 GRCCSE8....cciviiiiiiiiiii, 22 GS438070BF1014KIT.............. 107
GO12F6L..cuiviviiiiiiiiiiinns 281 GRD34I.....coiiiiiiiiiiiiiiin, 23 GS5806215.188PTMW............. 105
GO341/0B...cviviiiiiiiiiien, 281 GRDS58.....ccciiiiii 23 GS581/0P...cciciiiiiiiiiiiiiiins 282
GO342/0B...cciviiiiiiiiienn, 281  GRDASSHDPERS .........ccciiiiini 73  GSS58101ITIE ....civiiiiiiiniiinnnns 107
GO3425CMB ....cciiviiiiiiiins 281 GRDS34......ccciiiiiiiiiiiiin 23 GS582/0P....ccciiiiiiiiiiiiiii 282
GO342B ..ciiiiiiiiiii 281 GRDS58.....ccciiiiiiiiiiii 23 GS5825CMP....ccciiiiiiiiiiii 282
GO342SB ... 281 GRDSTD1.0...ccceviiiniiiiiiininnnnn, 85 GSS582R ...iiiiiiiiiiii 282
GO343/0B...cciviiiiiiiiien 281 GRDSTD1.25 ....icoiiiiiiiiiiininnnnn, 85 GS582SR ...cciiiiiiiiiiiii 282
GO3435CMB ....ciiiiiiiiiiians 281  GRNTAG607PK10............... 77,253  GS583/0P.....ccciiiiiiiiiiiiiii 282
GO343CMB.....oviviiiiiiins 281  GRNTAGDND........cviiiiiiiiininns 77  GS584/0P.....ccccciiiiiiiiiiiii 282
GO344/0B.....ccvvviiiiiiiiienn, 281  GS1062122A1/4.....ccccvivininnnnn. 107 GS584R ...ccciiiiiiiiiiiiii 282
GO344M..cciiiiiiiiiii 281 GS1062122C3/8.....ccvvvinininnnnn. 107 GS585CMY ..ccviviviiiiiiiiiiiin, 282
GO345CMB.....cviviiiiiiiinin 281 GS1062182A1/4......cccvivininnnnn. 107 GS586R ....ccciiiiiiiii 282
GO346L ..ovvviiiiiiiiiiiiiinnns 281 GS1062182C3/8..........ccuvneee. 107 GT341/0K.....cccvviiiiiiiinininnnn. 283
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GT342/0K e, 283  HLGS576TWP..eeuieeeeeeeeeeeaennnns 233 LEL1/0181B seevvieieniieniiiaannnannn. 294
GT3425CMK . evneeeieeeiieaeeeinnaen, 283  HSCL00 tuueerieeniieeeeeeiieeeeenes 234  LEIMMI122C..cccuiiiiieiinaannnannns 294
GT342K e, 283  HSCLO00C...cuiieuieeaeenaeiieeeaaennas 234  LEIMM382C..cccuiieeiieiinaannnannns 294
GT342SK eieeieieeeeeeeeeaeaaaen, 283  HSCLO0CRS56 c.uevvneeeeeneaenannnnns 235 LEIMM7162C .ccuiiiuiieiinainnnannn. 294
GT343/0K e, 283  HSCLOORS56 ..cevveneeneeeneennannnnns 235 LE2/0141B 132, 140, 143, 294, 315
GT3435CMD cevveeneeeeeeeeeeeeenn 283  HSCL50 tuuieniieneieeeaeieeeaenas 234  LE2/0181B seeuvieeeneieeiiaannnannns 294
GT343CMD wuevieeeieeeeeeeeeeen, 283  HSCL50C. . cuiiuuiieaeeneeiieeeiaennans 234 LE2181B cevvieiiiieiiieieiaennaenns 294
GT344/0K e, 283  HSCL50CR56 ceuvevneeeeeneannaennnns 235 LE25CM141.25B..cciieuviencnennnn.. 294
GT344K i, 283  HSCL50R56 .uceueeeneeneeeneaenaenns 235 LE25CM141.5B..cccuvieniienannnnnn. 294
GT346K. e, 283 HTL1/0B ceuneenieeiiiaeeeeeeeeaens 286 LE25CM141B ovvuieeeieneeneinnannn. 294
GT58L/0K eeneeneeeeeeeeeeaeeeaanaenn 283  HT2/0B ceuneenieeiiaeeeeeeeaeaes 286 LE2S141B......... 132, 140, 143, 315
GT582/0K cuneeeseeeeeeeieeaeaaaeaenn 283  HT25CMB ceevieneieieeeeeieaeaennns 286 LE2SI181B..cceuiieeeeieeieiaannnannns 294
GT5825CMK ..cvneeneeeeeeeeeannnen, 283 HT2A it 286 LE3/0141B veeuvveeeneeeeaiaaennannn 294
GT582K e, 283 HT2SAA ceieiei e 286 LE3/03161B..iivieeieeneieainnannn. 294
GT582SK . eeneeeeeieeaeeeaeeeeeeaenn 283 HT3/0B cevneeeieeeiaeeeeieaeaenns 286 LE4/0141.25B ...cccuvieiieannnnnn. 294
GT583/0K euneeeeeeeeeeeeiaaeaanaen, 283  HT35CMB ceeveeniieeeeeeeeaeeaenns 286 LE4/0141.5B..ccciieusieeieannnannn. 294
GT584/0K e eeeeeeeeeeeeaeeeaanaenn 283  HT3CMB.uuierieeniieeeeeeeieaeeeenns 286 LE4/0141B 132, 140, 143, 294, 315
GT584K. e, 283  HT4/O0B ceuneenieeeeeeeeeeeeeeaes 286 LE4/03161B..iceiceeeieneiiaannnannn 294
GT586K e eeeeeeeeeeeeeeeeeeeaeaenn 283 HTAA it 286 LE4AL181B ceuvieriieieieieiiaaeinannn 294
HAAICL/2 oo, 154  HT5CMC eeniieieeei e 286 LESCM141.5B ceeviveiieneanainnannn. 294
HAAJCS .o 154 HTOA coene e 286 LESCM142B ...ciuiieeiieiiiaannnannn 294
HBL1/0B . eeneieeeeeeeeeeeeeeeaeenn 284  HUL/OB.euneeeieeeiiaeeeeeieaeaes 286 LESCM381.5B civuivvreenreenanenannn 294
HBIMMC uiivneieeeeeeeeeeeeaeenn, 284  HU2/O0B.eunieeiieeiieeeeeaeeeaeaes 286 LESCM381B ..uiivnieeieeniinennnannn 294
HB2/0B . 284  HU25CMB .cvrieniieeeeeeieaeaens 286 LESCM382B ...civueeeeeneineennannns 294
HB25CMB ..evneeeeeeeeeeeeeeaeenns 284  HU3/OB.euueenieeieieeeeeeeeeeaeis 286 LEGL81B ceuvieriieeeneieiaiaaninannns 294
HB2B .o 284  HU3S5CMB .cevnieniieeeeeeieaeeaenns 286 LE75CM142C covuiieneieiiaainnannn, 294
HB2SB .ueeeeeee e 284  HU3CMB.uuiiuieiieeeeeieeeaens 286 LE75CM381.5C..cccuvieneienannnannn. 294
HB3/0B . eeeeeeeeeeaeeeeeenn 284  HU4A/OB .ouneeeieeeeieeeee e 286 LE75CM382B .evvuevveenieneinnannn 294
HB35CMB ..evneeeeeeeeeeeeaeeaannn 284  HUSCMC...ceuiieiieeeeeeieaeaes 286 LI2/0142..cccciiiiieiannannn.. 124, 251
HB3CMB ...ueeveeeeeeeeeeeeeeeaaenns 284 IBTD iuniieiieeieeieeeee e 78  LIRL8 wooieiieiieieieeiieaeeann 92, 215
HBA/OB ..o 284  IP0621520.5MOTO...cevveenennnns 236 LIR18KIT..ciieueeeeeeneeeeennann, 92, 251
HBSCMC . .eneee e 284  IRRGRDKITL .ceuiieneinieieiiaaennannn 37 LIR24 woiieiiieiiiiieeieeeeeaen 92, 251

gg HBBB ..o 284  IRRGRDKIT2 .eouiivniinieiieieeinnannn, 37 LIR24KIT..iiiieiiiieiiaaennanns, 92, 251

R HB75CMC.niveceeeeieeeieeeen 284  IXLIBL.iiuiieniiiiiieiiiieeeaeea 308  LIR36 cevneereeneeeeeneaeeenaeenaennans 92

IRl HCAJCL/2 i 154  IXL1812C1/4 ceevieiiiiiiainninnnn, 308  LIR36KIT..euiieiieiineiieeinaenaennenns 92
HCAJCS .o 154  IXL1812C3/8 cevuveeiiieinaennannn, 308  LIR72 ciuneenieeeieeeeeeeeeeeaeeneans 92
HD1/0B e eeneieeeeeeeeeeeeeeeeeaaenn 284  IXLI8B12D .ieuiieiiiiiieiiiaianis 308  LIR72KIT.etieuiieieieeieeeaeennaennans 92
HDIMMC v 284  IXL1813/8.cuiieiiiiiiiiiiiaiiaens 308  LPO.ieniieii e 326
HD2/0B e eeneeeeeeeeeeeeeeeeeeeeaaenn 284  IXL3161.euieniieiiieiieieeiaeis 308 LRCSS3/16X12..iiiuiieiieaainnannn. 173
HD25CMB...evneeeeeeeeeeeeeaaenn 284  IXL31612D cuieniieienieiaaeeaennns 308 LRCSS3/16X8 cevuieeiieneieaarnnannn 173
HD2A e 284  LAB12106XO0 ceuiveneineeineaiennnnns 248 LWAB-100 .oieviieeeneeeeeaaenannn 151
HD2SA e 284  LABA42A2GKCGB ....eevveeneannnns 248 LWAS-100 .iieuiieeeeeeeeeaenannns 149
HD3/0B . eeneeeeeeeeeeeeeeeeeeaaenn 284  LABB42A2GKCGB ....eevveenennnns 248 LW5B-100 .oieuiieneeneeeeeneannnannns 151
HD35CMB...ivneeeeeeeeeeeeeeeaaenn, 284  LABKT12UGBAS ..ccovveereeeneennnns 231 LW5S-100 .tieueieeeneeeeaieaennaenns 149
HD3CMB .veveeeeeeeeeeeeeaaenn 284  LABKT18UGBAS ...covveeveeeneennnns 231 LWOB-100 .ieeeieneeneeeieiaannnannn 151
HDA/0B . eeneeeeeeeeeeeeeeeeeeeeeeenn 284  LBJ1/0181B .ieuiiieieieieaiannnnns 295  LW6S-100 .eeueieneeneeeeaiaeennannns 149
HDAA e 284  LBJ2/0181B .cieuiieiiieieiiaiannnnns 295  LW8S-100 .eeveieneenieeeaiaaennaenns 149
HDSCMB .vveveeeeeeeeeeeeeeaaenn 284  LBJ2/03161B ceuiveieieieieaiannnnns 295 M1-100Z-B.eeiieiieiieiiiaainanns, 165
HDBA e 284  LBI2181B .ceuiieiiiiiiieiieaeaiins 295 M1-100Z-G ceovieeeeeeeeeaaennannns 165
HDBSA ..o 284  LBI2SI181B ..iieiiiiiiiiiiiieaiiaiinnns 295 ML1-100Z-L.ieiiuiiiiieiiiaainnannn, 165
HD75CMB..ivneeeeeeeeeeeeeeaeenn 284  LBI3/0181B .ceuiieeieieiiaiannnnns 295 ML1-100Z-W.euiiueesieieaaannannn 165
HLGL118TWP.oevnieeeeeeeeeeieenn. 233 LBJ3/03161B ceuiveeeeieineaiannnnns 295 MCBRSHL ..oieueieeeeeeeeeeeenaenn 325
HLG1333TWP . oevneeeeeeeeeeeeieenn. 233 LBJ4/0181B .ieuiieeieiiieaiainnnns 295 MCBRSH2..oceuiieieieeeeieeeaaenn 325
HLG1340TWP..ovneeeeeeeeeeeeenn. 233 LBJ4/03161B ceuiveienieineaiainnnns 295  MCSPD150/400...cc.ccieiueeeenann.. 325
HLGL1447TWP ..ovneeeeeeieeeaenn. 233 LBIAL181B .ceuiieiiiiiiieiieaianins 295  MCSPD25/115 .ciiuiieiieainnanns. 325
HLG1448TWP ...oveeneeeeeeeeannn. 233 LBI6181B .ceuiieriiiiiiiaeiieaiaannnns 205 MCTeniie e 121
HLG1449TWP ..ooneeeeeeeieeeaeenn, 233 LE1/0141B cuvieiieieeeeeieaeaninnns 294  MCTL01/0 oeeniieieeeeeieeaaanaenn 121
HLG220TWP..neeeeeeeee e 233
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MHL o 320
MH2 . 320
MH3 o 320
MHEA 320
MHGE ..o 320
MH7 o 320
MIL1812CHARGER.................. 317
MIL1820BAT ....cvvvnennnnnnnn 271, 317
MLDSLR ..o 324
MLDSTBLZR.....ocvviiiiiiiiiininns, 322
MOBGRDSTK582 ......ovviininnnnn 38
MOBGRDSTK583 .......ccvvviinnnnn 38
MS103S-100.....ccievviiniininnnnns, 148
MS106S-100......cccvvviiniininnnnn. 148
MS108S-100.....cccevviviniininnnnn, 148
MS412S5-100.....ccivviiiinininnns, 148
MS44S-100 ...ovviiiiiiiiein 148
MS46S-100 ...ovviiiiiiiiiein 148
MS48S-100 ...cvvviiiiiiiiiien 148
MSHCL....cooiiiiii 321
MSHC2....cooiiiiii 321
MSKIT..oiiiiiiiiii 321
MSKITH3 ..o 321
MSKITHSVS ... 321
N420B-100.....ccccvvinininiininnnens, 151
N420S-100.....ccceveirininiinininns, 150
N420SBON-10.......cccvvniininnnns. 150
N518B-100.....ccccvvivininiininnnnns. 151
N518S-100.....cccevvinininiininnnnns, 150
N518SBON-10.......ccvinvininnnne, 150
N616B-100.....ccccvvivininiininnnnn, 151
N616S-100.....cccvvviriniiininnnens, 150
N616SBON-10......ccvvviniinnnnnnn, 150
N813S-50....cccciiiiiiiiiiiiinininns, 150
NOOXCLR ....cviviiiiiiiiiicen 154
NUWTUBEL15 ..o 319
NUWTUBE115CI.......covvvnnnnene. 319
NUWTUBELS ..o 319
NUWTUBE150 .....ocvviiiiiinnene 319
NUWTUBE200 .......c.cocvnviennene, 319
NUWTUBE25.......ocoiiiiinn 319
NUWTUBE250 .......cvvniiiinnenn, 319
NUWTUBE25CI.......cccovvvnnnnnnn 319
NUWTUBE32 .....ccovvviiiiieinn 319
NUWTUBE32CI.......cocovvivnnenen 319
NUWTUBE4S5........cooiiiiins 319
NUWTUBEA45CI.......cccovvivinnennn 319
NUWTUBEGS ... 319
NUWTUBEGS5CI.......c.covvvnnenen 319
NUWTUBEOQO .......ccvvviiiiinnn 319
NUWTUBEOQOCI.........cocvvnnenn. 319
OXL141. i 307
OXL141.5.. i 307
OXL141.52B ..oviiiiiiiiiiiinns 307
OXL141.52C ..ciiiiiiiiiiiiiiiienns 307
OXL141.52D .cccviiniiiiiiiiinnns 307
OXL1412B..cciviviiiiiiiiiiiniianns 307
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OXL1412C...ciiiiiiiiiiiiiiiens 307
OXL1412D..cciviiiiiiiiiinieans 307
OXL1422B....cevviiiiiiiiiineinenns 307
OXL1422C....ccciiiiiiiiiiiiiiens 307
OXL1422D....oeiviiiiiiiiiineienns 307
(0 ) I < 1 307
OXL1812B..cciviiiiiiiiiiiiiiinenns 307
OXL1812C....ciiiiiiiiiiiiiiiens 307
OXL1812D..cciviiiiiiiiiiiineineans 307
(0 ) I 3 307
OXL31612B ..ceiviiiiiiiieinenns 307
OXL31612C ..ieiviiiiiiiiiiieieans 307
OXL31612D ..viviiiiiiiiiieinenns 307
OXL381.5 it 307
OXL381.52B ...cviviiiiiiiiniinnns 307
OXL381.52C ...iviiiiiiiiiiiiiinns 307
OXL381.52D ..evininiiiiiiiiinnns 307
OXL382..uiiiiiiiiiiiiiiiens 307
OXL3822B ....ceiviiiiiiiiiniinnns 307
OXL3822C ....iviiiiiiiiiiiineiens 307
OXL3822D....ceiviiiiiiiiineienns 307
PB1/01/0B....cciiiiiiiiiiiiinnnns 272
PB1/02B....ciiiiiiiiiiiiiiiiiiiaans 272
PB1/02SB.....iviiiiiiiiiiiiiiiiaiaans 272
PB1/04B......ciiiiiiiiiiiiiiiiinns 272
PB1/06B.....civiiiiiiiiiiiiiiianns 272
PB1/06SB......ivviiiiiiiiiiininnns 272
PB1/08SB.....ciiiiiiiiiiiiiianaans 272
PB2/01/0B.....coiviiiiiiiiiiiiinnns 272
PB2/02/0B......ocviiiiiiiiiiiiianns 272
PB2/02B.....cviviiiiiiiiiiiiiiians 272
PB2/02SB.....cciiiiiiiiiiiiiiiiaans 272
PB2/04B......covviiiiiiiiiiiins 272
PB2/06B......ivviviiiiiiiiiiinns 272
PB2/06SB.......ocviiiiiiiiiiiiaans 272
PB2/08SB......civviiiiiiiiiiiians 272
PB22B....cciviiiiiiiiiie 272
PB24B.....covviiiiiiiii 272
PB26B.....covviiiiiiiiii 272
PB26SB.....ccoiiiiiiiiine 272
PB28SB.....cciiiiiiiiii 272
PB2S2SB.....oiiiiiiiiiiniee 272
PB4/01/0B.....cocviiiiiiiiiiiiinnns 272
PB4/02/0B......ccviiniiiiiiiiininnns 272
PB4/02B.....cciviiiiiiiiiiiiiiians 272
PB4/02SB......civviiiiiiiiiiiinans 272
PB4/04/0B.......cccvviiiiiiiiiininnns 272
PB4/04B......c.cvvviiiiiiiiiiiiinns 272
PB4/06B......cccvvviiiiiiiiiiiiinns 272
PB4/06SB.......ocvviiiiiiiiiinans 272
PB4/08SB.......ocviiiiiiiiiiiianns 272
PB44B.....coovviiiiiii 272
PB46B.....ccovviiiiiii 272
PB46SB.......oviiiiiiii 272
PB48SB......coiiiiiiiiii 272
PBE6B.....coviiiiiiii 272
PBP7. i 27

Part Number P No.

PS2S2SM .o 273
PS44M ..o 273
PS4S4SM ..oiiiiii 273
PSE6L ... 273
PSE6S6SL ...cvvviiiiiiiii 273
PS88L..ciiiiiiiiii 273
PS8S6SL ...cviviiiiiiiii 135
PS8S8SL ... 135, 273
PSM4644C2/0...ccccvviiininininnnns 101
PSM4666C1/0S .....covvvivininnnnns 100
PSM61066C4/0S .....covvvvnnnnnns 101
PT1/01/0B..cciviiiiiiiiiiiiininnns 273
PT1/02B. i 273
PT1/02SB...cviiiiiiiiiiiiiiiiiianns 273
PT1/04B...ccoiiiiiiiiiiiiiiiiiinns 273
PT1/06B...cciviiiiiiiiiiiiiiiiiinns 273
PT1/06SB...cciviiiiiiiiiiiiiinans 273
PT1/08B...cviiiiiiiiiiiiiiiiiiiiaans 273
PT1/08SB...cciiiiiiiiiiiiiiiiianns 273
PT2/01/0B..cciviiiiiiiiiiiiiinnns 273
PT2/02/0B...ccviiiiiiiiiiiiinnns 273
PT2/02B...cviiiiiiiiiiiiiiiiiieans 273
PT2/02SB...cviviiiiiiiiiiiiiiieaans 273
PT2/04B.....cviiiiiiiiiiiiiiiiienns 273
PT2/06B....civiiiiiiiiiiiiiiiiinns 273
PT2/06SB ... 273
PT2/08B...ceiviiiiiiiiiiiiiiiiieaans 273
PT2/08SB....civiiiiiiiiiiiiiaans 273
PT22B .. 273
PT22SB ..o 273
PT24B ..o 273
PT26B...ciiiiiiiiiiiie 273
PT26SB ... 273
PT28B..ceiiiiiiiiiiiiiie 273
PT28SB ... 273
PT2S2SB ..o 273
PT3/01/0B..cciviiiiiiiiiiiiiiinnns 273
PT3/02/0B....cviiiiiiiiiiiiinnns 273
PT3/02B..civiiiiiiiiiiiiiiiiiiieans 273
PT3/02SB...cviviiiiiiiiiiiiiiiianns 273
PT3/03/0B...ccviiiiiiiiiiiiinnns 273
PT3/04B.....cviiiiiiiiiiiiiiiiiinns 273
PT3/06B...cciviiiiiiiiiiiiiiiieans 273
PT3/06SB.....iviiiiiiiiiiiiiiaans 273
PT3/08B...cviviiiiiiiiiiiiiiiiaans 273
PT3/08SB...cciviiiiiiiiiiiiiinans 273
PT4/01/0B....ccvviiiiiiiiiinnns 273
PT4/02/0B....cciiviiiiiiiiiiinnns 273
PT4/02B...cciviiiiiiiiiiiiiiiiians 273
PT4/02SB ..o 273
PT4/03/0B....ccviiiiiiiiiiinnns 273
PT4/04/0B......ocvviiiiiiiiiininnns 273
PT4/04B.....cciviiiiiiiiiiiiiiinns 273
PT4/06B.....ccovviiiiiiiiiiiiiiinns 273
PT4/06SB......covviiiiiiiiiinnns 273
PT4/08B.....cviviiiiiiiiiiiiiiians 273
PT4/08SB ..o 273
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PT44B...ccciiiiiiiiiie 273
PT46B....cciiiiiiiiiiie 273
PT46SB ... 273
PT48B....ciiiiiiiiiiiiee 273
PT48SB ... 273
PTE6B....ciiiiiiiiiie 273
PT8S8SB.....ovviiiiiiiiin 135
RA150A4 ... 75
R4150S3...cccciiiiiiiiiiie 75
R4200S5.....cccviiiiiiiiiie 75
RASP . 324
RB12A .. 130, 135
RB12B ..coiiiiiiiiiiiie, 130, 135
RB31/0B ..oviviiiiiiiiiiiiiiiinaans 298
RB32/0B ..cviviiiiiiiiiiiiiiiiieaans 298
RB32B .cviiiiiiiii 298
RB32SB ..o 298
RB33/0B ..oviviiiiiiiiiiiiiiieaans 298
RB34/0B ..ot 298
RB34B ..ociiiiiiiiii 298
RB36B ..o 298
RB3GABSXS5....cocvvivnnnnn 136, 313
RB41/0B ..ceiviiiiiiiiiiiiiiiianns 298
RB42/0B ..ot 298
RB42B ..o 298
RB42SB ... 298
RB43/0B ..ot 298
RB44/0B ....covvviiiiiiiiiiiiianns 298
RB44B ..o 298
RB46B ..o 298
RB4GA32X5 ..o 313
RB51/0B ..oviviiiiiiiiiiiiiiiniaans 298
RB52/0B ..coiviiiiiiiiiiiiiiiiians 298
RB52B .viiiiiiiii 298
RB52SB ...iviiiiiiiiiiiiee 298
RB53/0B ..cviviiiiiiiiiiiiiiieaans 298
RB54/0B ....cvvviiiiiiiiiiiiiieanns 298
RB54B ..o 298
RB56B ..o 298
RB5GA28X10 ...cuviiniiiniinininne, 313
RB5GA2TX5 i 313
RB61/0B ..cviviiiiiiiiiiiiiianaans 298
RB62/0B ...coviviiiiiiiiiiiieaans 298
RBG2B ... 298
RB62SB ...cviviiiiiiiiiniee 298
RB63/0B ...eiviviiiiiiiiiiiiiiians 298
RB64/0B ....ovviiiiiiiiiiiiieanns 298
RBGAB ... 298
RBGGB ... 298
RB6GA4/0X15. . .ciiiiiiiiiiiininnnns 313
RE31/0B...cciviiiiiiiiiiiiiiiiinnns 299
RE32/0B.....iviiiiiiiiiiiiiiiiinnns 299
RE32B...ciiiiiiiiiiiiiea 299
RE32SB...ccoviiiiiiiiiiinen 299
RE33/0B. ..o 299
RE34/0B......covviiiiiiiiiiiiinnns 299
RE34B....cccoviiiiiiiiiiiiineen 299
RE36B.....c.ccvvvviiiiiiiiiniiiian, 299

Part Number Index

Part Number P No.

RE41/0B....ccciviviiiiiiiiiiiiniinnns 299
RE42/0B....c.covvviiiiiiiiiininienns 299
RE42B...ccoviiiiiiiiiiiinen 299
RE42SB...ccoiiiiiiiiiiiinea 299
RE43/0B.....ccivviiiiiiiiiiiiiinnns 299
RE44/0B......cocovviiiiiiiiiiiinnns 299
RE44B.......coooiiiiiiiii, 299
RE46B.....ccoviiiiiiiiiien 299
RES51/0B....ciciiiiiiiiiiiiiinienns 299
RES52/0B....cccvviiiiiiiiiiiiiiniens 299
RES52B...iiiiiiiiiiiiien 299
RE52SB...cciiiiiiiiiiien 299
RES53/0B...cciviiiiiiiiiiiiiiiiiianns 299
RE54/0B......cocviiiiiiiiiiiiiiinnns 299
RES54B......cciviiiiiiiiii, 299
RES56B.....cciviiiiiiiiiie 299
REB61/0B....cccvviviiiiiiiiiininiennns 299
REB62/0B.....c.covviiiiiiiiiininiinns 299
REG2B....ccoviviiiiiiiiiiiinnen 299
REG2SB.....oviviiiiiiiininen 299
REG3/0B.....ccvviiiiiiiiiiiiiiianns 299
REG4/0B.......ocvviiiiiiiiiiiiinnns 299
REG4B.....ccovviiiiiiiiiien 299
REGGB.....ccvviviiiiiiiinen 299
RE7L1/0K .ciiiiiiiiiiiiinieens 299
RE7L2/0K ..civiiiiiiiiiiiiiiiiinanns 299
RE7L2K ..o 299
RE7L2SK ..oiiiiiiiiiiiiinen 299
RE7L3/0K e 299
RE7LA/0K ..o 299
RE7LAK .o 299
RE7LOK .. 299
RGBH141.519.25A........ccevvnne. 67
RGBH141.523.25A......ccccvvinnnn 67
RGBH14119.25 ................. 67, 252
RGBH14123.25 ................. 67, 252
RGBH14135.25 ......ccciiininnnne, 252
RGBHKIT141.251925FAA........... 72
RGBHKIT14119.25............. 68, 252
RGBHKIT14123.25............. 68, 252
RGBHKIT14135.25......c.vvvveee 252
RGBV145836A .........cvvnene. 69, 252
RGBV145872A ......ccovvinene. 69, 252
RGBVKIT141.2548FAA............... 72
RGBVKIT145836A.............. 69, 252
RGBVKIT145872A.............. 69, 252
RGBVKIT1471.2536FAA............. 72
RGI67G1082AKIT ....vvvviennnn, 253
RHBOB45S-10.......cccvciviiiinnnne, 148
RHBOB64S-10.......c.cccvvviinnnnen 148
RHBOB65S-10......ccvviiiiinannn, 148
RHBOB68S-10......cccvvivininennnn, 148
RMVH1/0WEBK .....cvvviiiininnns 303
RMVHIWEBK ..., 303
RMVH2/OWEBK .......coovviviinnnns 303
RMVH2WEBK ... 303
RMVH4/0WEBK .......coovvvviinnnns 303
RMVHAWEBK ............ccivvieinn 303

RAEGER

Part Number P No.

RMVL1/OWEBK ....vvveeeveereenennn, 304
RMVLIWEBK ...vveeveeeeeeeeeen, 304
RMVL2/OWEBK ....vvveeeeeeeeenenn, 304
RMVL2WEBK ...veeeveeeeeeeeen, 304
RMVLA/OWEBK .....vveeeeeeeaeeennn, 304
RMVLAWEBK ....eeovveeeeeeseeen, 304
RMVR1/OWEBK.......eerveereeeenn. 304
RMVRIWEBK. ....cevveeeeeeseneenn, 304
RMVR2/OWEBK.......eerveeseneenn. 304
RMVR2WEBK. .. .cevveeeererennen, 304
RMVRA/OWEBK. ......veeiveeennnn, 304
RMVRAWEBK. ....eeevveeireeeenn, 304
RO31/0Q .. eeeeeeeseeesinesieeeenn, 300
RO32/0Q . eeeseeeeeeeereeesenennn, 300
RO32B .eeeeeeeeeeeeeeeeeeeee, 300
RO32SB c..vveeeeeeeeeeeeeeeeseeeen, 300
RO33/0Q . ueeiereeeeeerieesieeenn, 300
RO34/0Q . eeeieeeeeeeeeieeseneenn, 300
RO34B ..oeeeeeeeeeeeeeeeeeeeeeea, 300
RO36B .cvveeeeeeeeeeeeeeeseeeen, 300
RO38SB ...vveeeeeeeeeeeeeeeseeeen, 135
ROA1/0Q . eeeieeeeeeeesieeseeeenn, 300
RO42/0Q . eeeieeeeeeeseeeseeeenn, 300
ROA2B ..oeeeeeeeeeeeeeeeeeeeeee, 300
RO42SB ...vveeeeeeeeeeeeeeeseeee, 300
RO43/0Q . eeeseeeeeeeeereeeseneenn, 300
RO44/0Q . e eseeeeeeeeerieeseeeenn, 300
ROA4B ..o, 300
RO4BB ..c.veeeeeeeeeeeeeeeseeeen, 300
ROA8SB ...vveeeeeeeeeeeeeeeeeeeen, 135
RO51/0Q . eeeseeeeeeeeeenesineenn, 300
RO52/0Q . eeesereeeeeesinesenennn, 300
RO52B ..veeeeeeeeeeeeeeeseeeen, 300
RO52SB ..vveeeeeeeeeeeeeeeseeeen, 300
RO53/0Q . eeeieeeeeeeesieeseneen, 300
RO54/0Q . e eeseeeeeeeesieeseeeen, 300
ROS4B ..oveeeeeeeeee e, 300
ROS6B ..veeeeeeeeeereeeeseeeen, 300
ROS8SB ...vveeeeeeeeeeeeeeeeseeeen, 135
ROBL1/0B..eeveeeeeeeeeeeeseeeen, 300
ROBL2/0B..ceeeeeeeeeeeeeseeeen, 300
ROBL2B....eveeeeeeeeeeeeeeeeseeeenn, 300
ROBL2SB . veeeveeeeeeeeeeeeseneenn, 300
ROBL3/0B..eveeeeeeeeeeeeseneenn, 300
ROBLA/OB...c.eeveeeeeeeeeeeeeneen, 300
ROBLAB. ... veeeeeeeeeeeeeeeseeeen, 300
ROBLEB.....veeeeeeeeeeeseeeeseeeenn, 300
RP31/0B...eveeeeeeeeeeeeeeeeseeeenn, 301
RP32/0B...veeeeeeeeeeeeeeeseeeen, 301
RP32B..eeeeveeeeeeeeeeeeeeeeeeeee, 301
RP32SB....eveeeeeeeeeeeeeeeeseeeen, 301
RP33/0B...eveeeeeeeeeeeeeeeseeeen, 301
RP34/0B....veeeeeeeeeeeeeeeeseeeen, 301
RP34B...ceeeeeeeeeeee e, 301
RP36B..ceveeeeeeeeeeeeeeeeeseeeen, 301
RP38SB....eveeeeeeeeeeeeeeeeseeeen, 135
RPA1/0B...eveeeeeeeeeeeeeeeseeeen, 301
RPA2/0B....veeeeeeeeeeeeeeeseeeen, 301
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RP43/0B.....ccivviiiiiiiiiiiiiiinns 301
RP44/0B......coviiiiiiiiiiiiiinnnns 301
RPAL2A ..o 301
RPAL2SA ... 301
RPAL4AA ... 301
RPALBA ..o 301
RPALBSA ... 135
RP51/0B...cciviiiiiiiiiiiiiiiiiianns 301
RP52/0B.....cviiiiiiiiiiiiiiiiianns 301
RP53/0B...cciviiiiiiiiiiiiiiiiianns 301
RP54/0B.....ccivviiiiiiiiiiiiiinns 301
RP6L1/OB ..cviiiiiiiiiiiiiiianns 301
RPEL2/0B ...viiiiiiiiiiiiiaianns 301
RPEL3/0B ....viiiiiiiiiiiiiianns 301
RP6LA/0OB ....cviiiiiiiiiiiaeanns 301
RPLFLT v 323
RS31/0P...ciiiiiiiiiiiiiiiiiiiinns 302
RS32/0P...cciviiiiiiiiiiiiiiiiiinns 302
RS32P i 302
RS32SP..ciiiiiiiii 302
RS33/0P...cviiiiiiiiiiiiiiiiiienns 302
RS34/0P.....civiiiiiiiiiiiiiiiinns 302
RS34P..ciiiiiii 302
RS36P..ciiiiiiii 302
RS41/0P...cciviiiiiiiiiiiiiiiienns 302
RS42/0P.....cciiiiiiiiiiiiiiiiiinns 302
RS4A2P..ciiiiiiiii 302
RS42SP..cciiiiiiiiiin 302
RS43/0P.....cviiiiiiiiiiiiiiiiiinns 302
RS44/0P.....cccvvviiiiiiiiiiiiiiinns 302
RS44P...ccciiiiiii 302
RS46P...ccciiiiiiiii 302
RS51/0P...cciviiiiiiiiiiiiiiiiinns 302
RS52/0P.....ciiiiiiiiiiiiiiiiinns 302
RS52P . 302
RS52SP..ciiiiiiiiii 302
RS53/0P...cciviiiiiiiiiiiiiiiiinns 302
RS54/0P.....ccciviiiiiiiiiiiiiiiinns 302
RS54P. .. 302
RS56P...ciiiiiiii 302
RS61/0P....civiiiiiiiiiiiiiiiiinnns 302
RS62/0P.....cciviiiiiiiiiiiiiiinnns 302
RSG2P...iiiiiiiii 302
RSG2SP....ccviiiiiiiiin 302
RS63/0P.....cviiiiiiiiiiiiiiiiianns 302
RS64/0P.....ccvvviiiiiiiiiiiiiinns 302
RSGAP...cccvviiiiii 302
RSGOP....cviiiiiii 302
RS7L1/0B.civiiiiiiiiiiiiiiiinanns 302
RS7L2/0B..cviiiiiiiiiiiiiiiiinnns 302
RS7L2B ..o 302
RS7L2SB ..o 302
RS7L3/0B..civiiiiiiiiiiiiiiiieanns 302
RS7L4/0B...ccivviiiiiiiiiiiiiiinnns 302
RS7LAB ..o 302
RS7L6B..ciiiiiiiiiiiien 302
RT1/01/0B..cciiiiiiiiiiiiiiiiiinnns 274
RT1/02B...viviiiiiiiiiiiiininnnns 274
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RT1/02SB...cciiiiiiiiiiiiiiiiiiaans 274
RT1/04B....ciiiiiiiiiiiieeen 274
RT1/06B.....civiiiiiiiiiiiiiiiinnns 274
RTIMM1/0L..iiiiiiiiiiiiiiiiinnns 275
RTIMMIMMI ..., 275
RTIMM2/0I...iiiiiiiiiiiiiiiiiniaans 275
RTIMM25CMI......ccocviiiiiininnn, 275
RTIMM3/0I...iiiiiiiiiiiiiiiiiaans 275
RTIMM35CMI......ccccviiiiinininne, 275
RTIMM3CMI ..o, 275
RTIMM4/0I...cciiiiiiiiiiiiiiinnns 275
RTIMMS5CMI ..o, 275
RTIMM75CMI....cciiiiiiiiiiinne, 275
RT2/01/0B....ccviiiiiiiiiiiiininnns 274
RT2/02/0B....ccvvviiiiiiiiiiininnns 274
RT2/02B...cviiiiieiiiiiieceeen 274
RT2/02SB.....iiiiiiiiiiiiiiiiiinans 274
RT2/04B....c.oiiieiiiiiiieeen 274
RT2/06B.....coviiiiiiiiniiiiiiinns 274
RT22B..ciiiiiiiiiiiiiiiiiiiiniaas 274
RT22SB ..ot 274
RT24B....civiiiiiiiiiiiiiiiiaas 274
RT25CM1/0I .ovviiiiiiiiiiiianns 275
RT25CM2/0I .vviiiiiiiiiiinnns 275
RT25CM25CMI ....cvvviiiiiiinn, 275
RT25CM2I ..., 275
RT25CM3/0I .vvviiiiiiiiiianns 275
RT25CM4/0I ...viiiiiiiiiiiianns 275
RT26B....civiiiiiiiiiiiiii s 274
RT2S2SB...ciiiiiiiiiiinieeen, 274
RT3/01/0B....cviiiiiiiiiiiiiininnns 274
RT3/02/0B....ccvvviiiiiiiiiininnns 274
RT3/02B...cviviiiiiiiiiiiiiiiieans 274
RT3/02SB....civiiiiiiiiiiiiiiiiaans 274
RT3/03/0B....cciviiiiiiiiiiinnns 274
RT3/04B.....cccoviiiiiiiiiiiiiiiinns 274
RT3/06B.....civiiiiiiiiiiiiiiiianns 274
RT35CM1/0I .ovviiiiiiiiiiiianns 275
RT35CM2/0I .vvviiiiiiiiiianns 275
RT35CM25CMI ..., 275
RT35CM2I ..., 275
RT35CM3/0I .vvviiiiiiiiiianns 275
RT35CM35CMI ....cvvviiiiiiinn, 275
RT35CM3CMI....cciviiiiiiiiinn, 275
RT35CM4/0I ..ovviiiiiiiiiiiinnns 275
RT3CM1/0I ..o 275
RT3CM2/0I..eviiiiiiiiiiiiiiianns 275
RT3CM25CMI ..., 275
RT3CM2I ..., 275
RT3CM3/0I.eviiiiiiiiiiiiiieanns 275
RT3CM3CMI....ccviiiiiiiiiiiinen, 275
RT3CM4/0I...cvviiiiiiiiiiiiianns 275
RT4/01/0I ..oviviiiiiiiiiiiiiiianns 275
RT4/02/0I ..ovvviiiiiiiiiiiiiiianns 275
7 275
RT4/02SI .o 275
RT4/03/0I ..oviviiiiiiiiiiiiiiieanns 275
RT4/04/01 ....ovvvniiiiiiiiiininnnns 275

Part Number P No.

RT4/04I .o 275
0 ) 275
RT44B....c.cooiiiiiiiie 274
RT5CM1/0I.cciviiiiiiiiiiiiianns 275
RT5CM2/0I .cviiiiiiiiiiiiiianns 275
RTS5CM25CMI ... 275
RTSCM2I ..o 275
RT5CM3/0I.cviiiiiiiiiiiiiaans 275
RTS5CM35CMI ..., 275
RTS5CM3CMI....cccviviiiiiiiiien, 275
RT5CM4/0I..cviiiiiiiiiiiieanns 275
RTS5CMS5CMI....ccviiiiiiniiien, 275
RTG6B.....covviviiiiiiii 274
RT75CM1/0I .oviiiiiiiiiiiinnns 275
RT75CM2/0I .vvviiiiiiiiiiiaens 275
RT75CM25CMI ... 275
RT75CM3/0I .vviiiiiiiiiiiiianns 275
RT75CM35CMI ..o 275
RT75CM3CMI ..., 275
RT75CM4/0I ...vviiiiiiiiiiiinnns 275
RT75CM5CMI .., 275
RT75CM75CMT ..o, 275
S110 ciiiiiiiiii 21
SI5C i 21
S3410..cciiiiiiii 21
S3410SS3 ., 21
S345C i 21
S348 i 21
S5810. it 21
S5810SS3 ., 21
S582 i 21
S582C i 21
S583 21
S583C i 21
S585 i 21
S585C i 21
S585SS3 . 21
S588 i 21
S588SS3 .. 21
SAUBHI12"X" .o 192
SAUBHS8"X" ..o 192
SCBC158. . 129
SCGC.viiiiiiiiin 210
SCHACC2"X" iiiiiiiiiiinieen 164
SCHCCC2"X" tiviiviiiiiiiiiinieens 164
SCUBHI12"X" ..iiiiiiiiiiien 192
SCUBH38"X" ..iviviiiiiiniien 192
SCUBH58"X" ..iviviiiiiiiien 192
SEGRIOWG2/0...cccvviviniiininnnnns, 35
SEGRIOWG2T ..cviviiiiiiiieeen, 35
SEGRIOWG4/0....cccvvvvinininiiannnn, 35
SEGR20WG2/0....ccvvvvininininnnnnn, 35
SEGR20WG2T ...viviiiiiieene, 35
SEGR20WG4/0....ccvvvviniiiniiannnn, 35
SEGR30WG2/0...cccvvvvinininiiannnn, 35
SEGR30OWG2T ...t 35
SEGR30WG4/0....cccvvvvinininiinnnnn, 35
SEGRA0OWG2/0....cuvvivininininnnnns, 35
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SEGRAOWG2T «eevveeveeeeeeeneennn 35  SXLI812D ciivriiniieiiieieaennannns 307 TGBI14412TMGB ...ivvieniveeennnns 63
SEGRAOWGA/0 . .ceveveeeeeeeaaeaann, 35 SXL3161 ceueieneineieeiieeaaenannns 307 TGBI14412TMGBKT cevvivvevineennnns 64
SFBC3KIT evneee e eeeeeeeeeeaenenns 96 SXL31612B..ieeieenieeneinieennnnnnns 307 TGBIL4416C ..ccuiiiuiieiiiainannnns 55
SGOO0L e 222 SXL31612C.ciuiiuiieiiiiiiiaaennann, 307 TGBIL4416J..iiuiiiiieiiiiinaennns 56
SGR20 cvnieeeee e 84  SXL31612D weevieeeeeieeaenannnnns 307 TGBI14416M..ccuoieeeieiieiiinaennnns 56
SGRX et 26, 313 SXL381.5 cteuiiiiieiiieineeiinennn, 307 TGBI14420C ..ciuiiiueieiaieainaennans 55
SMGRD58U ..eveeieiieeeeeeieeeaennn 23 SXL381.52B.euiiuiiniiiiiineennannns 307 TGBI14420J...iiuiiieiiiiiaiinaennns 56
SMGRD58USHGR .. c.ueevneeneennnn. 23 SXL381.52C..iiuiieiiiiinannnannns 307 TGBI14420IKT veuiiueiniaiieinaennns 57
SMS0126SHWZ-50 ............ 74,152 SXL381.52D .ievvviiriieiriieiinennn, 307 TGBI14420M..ccuviiueiiiieeiinaennns 56
SRG105024 oeuveveiaaiannnnns 91, 251 SXL382 iieveiiiiieiiieiiieeiieenannns 307 TGBI14420MKT wuvvvniineiieinaeennns 57
SRG125024 .oevveeeeeaeannnnns 91, 251  SXL3822B wuiievneeiiieiieeiaeenannns 307 TGBI14420TMGB ...uievvieneveeennnns 63
SRG2016K..ueeueeeeeneaenannnns 92, 251 SXL3822C vuiiivneeieieiieeienaenannns 307 TGBI14420TMGBKT cevvvvvivvneennnns 64
SSAA . 77,241  SXL3822D ..uiiiveiiiiieineeiineenn, 307 TGBIL4424C .icuiiisiiiieiiinaenn, 55
SSAAKIT ovvteee e, 77,241  TBIBC .vvveieiiieiieeinns 126, 208  TGBI14424]....iiiuiiiiiieierennnaen. 56
SSATMSC2. e, 174 TBCTC woveeieeee e 129  TGBI14424M...ieuiieiiiiaeeeanaannnn, 56
SSC25/875 wneeneeeeeeaaeeseeaaannaen 241 TBGCASCS .ovvveeeeeaannnn. 130, 236  TGBI14424TMGB.....cvvvveereevnnnnn. 63
SSCUELY0142EXT eeuueveeeneennannnn. 83 TBGC4SCSSS...iievveeeennnn. 130, 236  TGBI14424TMGBKT ...vevvvrevvnnnnn. 64
SSCUEL9OL42INT wevvneeeeeneaennn. 83  TCFBP.uiieeee e, 219  TGBIL446C .c.uiiuiiieieiiaiiaannins 55
SSCUPLL42 ..ieviieeeieeei e, 83  TCFBPTP wuieveeeieeeeeeeeeeaenns 219  TGBIL446] ceouiieeeeeeeeeeeeeiaeenans 56
SSDCAA ..t 245  TCLI414DB....oevereeneeennnnn. 124, 135  TGBIL1446M ..oovvveviieieeeeneiineens 56
SSDCSO it 244  TCUBS12.ieuiieiiiiiiiiiiiiiaeenann, 186 TGBIA142127Z civvvviiiiiaeiaaennn. 59
SSGC.75/1-ODceveveeiieeannnnnn, 241  TCUBS38...uiieieieeeieeeeaeenann, 186 TGBIAL14216Z oeevveeiiaeeeanannnn. 59
SSGC1.00/1.625-OD...vveveen... 241  TCUBSS58..cuiieieeeeeeeeeeaaennann, 186 TGBIA14220Z .cevveeiiaeeeanannnn. 59
SSGC1.625/2.375-OD ...cuee.... 241  TCUBUL2I .ovveiiieeiieieeaeeen, 185 TGBIAL1426Z ccuieneieeiiaeeeanannnn, 59
SSGC2.375/3.5-0D evvvveneennnnn, 241  TCUBU3S8I ..oveeeeeeeeeeeeeeaeeeen, 185 TGBIA14412M..ccuviuiiiieieenannn. 59
SSS6 it 326  TCUBUSSI ..veeeeeeeeeeeeeeeeeann, 185 TGBIA14416M...cuviviieeieneannannn.. 59
SSSCL tireieeee e 163  TDGRDM .oieviieiiaeee e, 19 TGBIA14420M...ivuiiieieiinaaennnn, 59
SSSC2 i 163 TDW3PLUS covieeeeeeeeeeeeeeeeeeeenn 14 TGBIA14424M...cccvieieiiiaeannnn, 59
SSTRACBM15812 wevvvvveeeneennnnn, 198  TGB1825.5CCS .ovvuveveeneeerennnnn 70 TGBIP14210TGB...ovvuveeeeeaennnnn. 65
SSTRACBM15824 ...cvvvveeannnen. 198  TGBIL14112H .eieiieiiiieiaeeanennnnn, 54  TGBIP14212TGB....viveeueiieaaennnn. 65
SSTRACBMB1BC12 ..cevvvenennnen. 198  TGBIL14116H .eieuiieiieeieeeeeanennnnn, 54  TGBIP1426TGB .ucevveeeeeeeviaaennnns 65
SSTRACBMB1BC24 .....eeveeen... 198  TGBIL416H..uiieiieieeeeiaeeasennn, 54 TGBIP14412TMGB ..ccuvevniveeennnn. 63
gg SSTRACBMCUBU12.....ceveeen... 198  TGBI14210GKT wiveueeeeineeenrennnn 57 TGBIP14420TMGB ....uvvvveveneennnn. 63
ol SSTRACBMCUBU24................. 198  TGBIL14210PKT .uiieuiieieenieennennnen, 57 TGBIP14424TMGB ....uvvvviveneennnn. 63
IRl SSTRCC15812.iuuiieiiniiineinnnnn, 198  TGBI14210TGB ..ovvvivneeneeannannen. 65 TGBIT14412A2T cviviieiiiinninaannns 58
SSTRCC15824 . ..ivuieeseeannnnnn, 198  TGBI14210TGBKT..eevreeeeenrennnnnn 66 TGBIT1441232T . ccuiieiiieaeinaaennnn, 58
SSTRCCB1BC12 .uvvvneveiieneennnnn, 198  TGBI14212G.ieuiieiieieeaeenennnn, 54  TGBIT14416A2T cceuvieeeeeiinannnnn, 58
SSTRCCB1BC24 ..ovvneveeeeennnnn, 198  TGBI14212GKT wiveuieeieinieennennnnnn 57 TGBIT1441612T.ecuiieiiieiinaennnn, 58
SSTRCCCUBUL2 ..vvvneveeeeneennnnn, 198  TGBIL14212P .oveeiieeieeeaeeaennn, 54  TGBIT14420A2T cevuvieeeeiinaennnn, 58
SSTRCCCUBU24 ...cvneveeeeennnnn, 198  TGBIL14212PKT .uiieniieieenieennennen, 57 TGBIT1442012Tuceuiieiieeinaennnns 58
SWAS-100...ceueeeeeeeeeeeeaeeenaen 149  TGBI14212TGB .eveuveeeeeeeeensennnnnn 65 TGBIT14424A2T ceuvieiieeenaannnnn, 58
SW5S-100...ceuieeeeeaeeseeeennaens 149  TGBI14212TGBKT.uieveeeeeenrennnnnn 66 TGBIT1442432T . cciieiiieeenaannnnn, 58
SW6ES-100..uceueeeeeeaeeseeeennaens 149  TGBIL14212X eveniieieeieeaeeanennann, 55  TGBIT1446I2T wuvieeiieieeeeenaennnns 58
SW8S-100 ... ceueeneeeeeeeeeeennaens 149  TGBI14216G..c.iieieeeeeeeeeanennnn, 54  TGBUL4210P .ovvieeeieiiieiiaaennnn, 60
SXLLAL ceniieeee e, 307  TGBI14216P ceoiveiiiiiieiaaiaannnns 54  TGBUL4212P ovvviiiiiiieiiaaenn, 60
SXL141.5 couieiie e, 307  TGBIL4216X eeiiuiiiiiiiaienaaennnnnnns 55 TGBUL4412M...oieuiiiiieivnaennnn, 60
SXL141.52B..cuieiieeeiaieeennnn, 307  TGBIL14220X ceuiiuiiiiieieinaeennannnns 55 TGBUL14420M....oieuvieieiiainaennnn, 60
SXL141.52C ccuiieiiiaaieieaaannnn, 307  TGBIL14224X ..iiiiiiiiiiiiaeiaannnn, 55 TGBU14424M....ccevieiiieiinannnnn, 60
SXL141.52D couveeieieeieaeaanen, 307  TGBI1426G..cciiiuiiiiiieaeinsaennnnnnns 54  TGBUL446M.....uveeeeeeiieeinnaennnn, 60
SXL1412B venieneieeeeaeeeeeeeeeaen, 307  TGBIL426P .ceiieiieiiiieaaiaannnns 54 TGPIMCL..uiiuiieiiiiii e, 96
SXL1412C wunieiieeieeeeeeeeeaaen, 307 TGBI1426TGB cevuieeeieienaeenaannnns 65  TOOLBOX «evneeeeeeeeeeeaeeaannnns 326
SXL1412D wunieiiieieeeeaeeeeeeen, 307 TGBI1426TGBKT eevrveneerneenennnns 66  TOOLKIT .uoveneen e e e 327
SXL1422B cevieieeeeieeeeeeeeeaen, 307  TGBIL426X.iiuiiiiiiiiiiiaaenannnns 55 TPOPRIMERLVOC ......cecvueveneen.. 165
SXL1422C wunieiiieeeeaeaeeeaaen, 307 TGBI14412C ..iiuiiiiiiiiaeinannnnns 55 TRCHD ..iteueieeieeeeeeeeeeeeeeannns 323
SXL1422D cunieieieeeeeeeaeeeeaen, 307  TGBI14412].iuiiiiiiiiiiiiisiiaannnn, 56 TRGBH141.519.25A . .cccccivueenn... 67
SXLLI8L ceneieee e, 307  TGBI14412IKT ceviieiieiiiaeeaannnns 57 TRGBH141.523.25A ..icuiivuneenn.n. 67
SXLI812B veveeeieeeeeaeeeeeeenaenn 307  TGBI14412M..iiuiiiiiiiiiaiiaannnn. 56 TRGBH14119.25...ciiiiiuiiienaennnn. 67
SXL1812C vuneenvieieiaeeeeeeeeanaen, 307  TGBI14412MKT wuuieuiiiiiiaeenaannnns 57 TRGBH14123.25...ciiiiiueiiinaennnn. 67
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TRGBHKIT14119.25.......cvvenene. 68
TRGBHKIT14123.25......cccvnenene, 68
TRGBV145836A......ccccivivininennnn, 69
TRGBV145872A.....cccciiiiiiiiinennnn, 69
TRGBVKIT145836A........ccvvvenene. 69
TRGBVKIT145872A.....cccvivinnnnn. 69
TSO .o 242
TSOC.75/1.75 . i, 242
TSOC2/2.75.cciiiiiiiiiiiiiniiens 242
TSOC3/3.75. i 242
TSOC4/4.75..ccciiiiiiiiiiiiniinens 242
TSOC5/5.75. i 242
TSOC6E/6.75.. i, 242
TSOCINS.75/1.75.cciiiiiinnns 243
TSOCINS2/2.75. i 243
TSOCINS3/3.75. i 243
TSOCINS4/4.75. i 243
TSOCINSS5/5.75. i 243
TSOCINS6/6.75...ccviiiiiinininnns 243
TSOINS...cooiiii 243
TSOM i 242
TSOMINS ..o 243
TSOSIL..oiiiiiiii 244
U219ATR-12 .o 196
U219ATR-6 .. 196
U219BMTR-12...cciviiiiiiiiinnne, 196
U219BMTR-6..cccvviiiiiiiiiienn 196
U219TR-12 .o 196
U219TR-6..viiiiiiiiiiiien 196
UBC61411/410KITS5...ccvuinnnnns 253
UBC61411/4KIT5 ..ovvviiiinininnns 253
UBC61811/410KITS5....cvuinnnnns 253
UBC61811/4KIT5 ..ovvviviinininns 253
UBC63211/410KITS5...ccvininnnnns 253
UBC63211/4KIT5 .oviviiiiinininns 253
UBC63811/410KITS5...ccuvvinnnns 253
ULTRAFILL .ceviiiiiiiiieee, 36
ULTRAFILL2S ..o, 36
ULTRAFILLBK ..., 36
ULTRAMHIKIT ..ot 322
ULTRAMH2KIT ... 322
ULTRAWRAP.....cciiiiiiiien 322
UMHDKIT .. 322
UMMHDA ... 322
UPC.75/1.25 ..., 132, 140
UPC1.5/2 .o 132, 140
UPCL0C...ciiiiiiiiiineen 132
UPCL2C...ciiiiiiiiiiiiineea 132
UPC2.5/3 .o 132, 140
UPC3.5/4 ...oiviiiiiiiiins 132, 140
UPC5/6 v 132, 140
UPCBC .. 132
USIIS5 i 319
USI50 oo 319
US200 .cviiieiiiiiiiieineeee 319
US25 i 319
US250 i 319
US300 .uvneieiniiiiiiciiieananns 319
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US32 ettt 319
US400 .eveeeeeeeeeeeeee e, 319
USA5 e, 319
US500 «eveeeeeeeeeeeeeeeeaeeeae, 319
USB00 .eveeeeeeeeeeeeeeeeeeeeee, 319
USB5 .eeeeeeeeeeeeeeeee e e, 319
US750 eveeeeeeeeeeeeeeeeeeeee e, 319
US90 .ttt 319
USBOX eveeeeeeeeeeeeeeeeaeeeen, 318
USBOXKIT wvveeereeeeeeenesennan, 318
USCONTROLLER ....vvvveeeinnnnn 316
USLEADLS eveeeeereeeeeeeeeaeeen, 317
USLEADG .. veeeeereseeeeeeeeenean, 317
USSBT25/65 «.eveeeeeeereesinnens 318
USSBT250/300. .. .ccccureereneenn 318
USSBT400/500.......ccuveereeenenn 318
USSBT90/200 «.evvveeeeereeeieenn 318
USSKITL ceveeeeeeeee e, 271
USSKIT2 oo, 271
USSKIT3 ceeeeeeeeeeeeeeeee e, 271
USSXADPTR ....vvveeresieesenean, 271
USSXFLRL.8 v.vvvevereeeeesenen, 271
USSXFLR2 eveeeveeeeeeeeeaeeean, 271
USSXFLR3 .eveeeeeteeeeeeeeeaenean, 271
USTOOLKIT .vvveeeeeeeeeeeneen, 327
UWMOLDBOX ...vveeeveeeeeresenen, 318
VAL/OB .o, 287, 288
VAL/OVI2X30B ..ovvevveeseeeeee. 288
VAL/OV2XAB ..ooeoeeeeeeeeeeaaenn 288
VAL/OVAXEB ...oeeeeeeeeeeenaaenn 288
VAL/OVEX10B ..eveeeeeseenaeenn 288
VAIMMC . .eeeeoee e 287
VA2/0B c.oeveeeeeeeeeeeeeeen, 287, 288
VA2/OV12X30B ..ovveveeeeeeeeene. 288
VA2/OV2XAB ...oeoeeeeeeeeeeeaeenn 288
VA2/OVAXEB ...oeeeeeeeeeeenaaenn 288
VA2/OVEX10B ...evveeeeeeeneaens 288
VA25CMB ..cvvveeeeeeeeeeeeeaenns 287
VA2B .ooeeieseeeeeeee, 93, 287, 288
VA2SB o.oeeeeeeeeeeeeeeeeee, 287, 288
VA2SV.5X1B .oveeieeseeeeeenaanns 288
VA2SV1.5X4B ..vveeeeeeeeeaeenn 288
VA2SVI2X30B.....eveseeesiererenn. 288
VA2SVAXEB ...veeeeeeeeeeeeenaeenn 288
VA2SVEX10B ..oevveeeeeeenasenn 288
VA2VL.5XAB ooieeeeeseeeeeeeinn 288
VA2VI2X30B .ooeveeeseeeieeenenn 288
VA2VAXEB ....vveeeeeeseeeeeenarnns 288
VA2VEX10B ..vveeeeeseeeseenaaenns 288
VA3/0B c.eeveeeeeeeeeeeseneen, 287, 288
VA3/OV12X30B ..ovvevveeseenaen. 288
VA3/OV2XAB ..o 288
VA3/OVAXEB ...oeeeeeeeeeenarenn 288
VA3/OVEX10B ...vvveeeeseeeaaee 288
VA3SCMB ..ot eeeeaenns 287
VA3CMB ..ot 287
VAL/OB ..o, 287, 288
VA4/OVI2X30B ..o 288

Part Number P No.

VAL/OV2XAB ...oeoeeeeeeeeeeeeeenn 288
VAL/OVAXEB .....eeeeeeseeeseens 288
VA4/OVEX10B ...vveeeeeseeesns 288
VALB ..o, 93, 287, 288
VAAVL.SXAB oo 288
VAAVI2X30B .oooeeeeeieeseeeeeann 288
VAAVAXEB ....vveeeeeeseeeeeeeaenns 288
VAAVEX10B ..vveeeeeeeeeseeeseenn 288
VASCMB ..t aeens 287
VABB ...covvernnnn. 93, 251, 287, 288
VABVL.25XAB ..vveeeeeseeesinn 288
VABVI2X30B .oooeveeeieeseneeenn. 288
VABVAXEB ....vveeeeeeeeeeseeeasnns 288
VABVEXL10B ..vveeeeeeeeeseeeaeenns 288
VAZ5CMC oo 287
VD1/0B .eeeeeeeeeeeeeeeeeeeeeaenns 287
VD1/0V1.25X4B ..ovevveeseeean.. 289
VD2/0B ..eveeeeeeeeeeeeeeeeeeeaenns 287
VD2/0V1.25X4B ....... 143, 289, 315
VD25CMB ..eveeeeeeeeeeeseeeaeinns 287
VD2B .o 287
VD2SB .oeeeeeeeeeeeeeeeee e 287
VD2SV1.25X4B ........ 143, 289, 315
VD2V1.25X4B ..cvvveeeeeeeeann. 289
VD3/0B .eveeeeeeeeeeeeeeeeeeaenns 287
VD35CMB ..cvveeeeeeeeeeeseeeeaenns 287
VD3CMB..veeeeeeeeeeeeeeeeeeeeaenns 287
VDA/0B ..o 287
VD4/0V1.25X4B ....... 143, 289, 315
VDAB .o 287
VDSCMB..veeeeeeeeeeeeeeeeeeaenns 287
VDBB .eeeeeeeeeeeeeeeee e 287
VDRFP1/0B...vveeeeeeeeeeseeeseenns 289
VDRFP2/0B....eeeioeeeeeeeseeeaeinns 289
VDRFPA/0B.....eeeoeeeeeeeseeeaeenns 289
VGL0 et 326
VHL/OB .o 290
VH2/0B .o 290
VH25CMB ..ot 290
VH2B oot 290
VH2SB .ot 290
VH3/0B .o 290
VHA/OB ..ot 290
VHAB ..ottt 290
VHBB ettt 290
VHOA1SQMX ..eveeeeeeeeeeenen, 93
VHOB1SQB ...vveeeeeeeeeseeeeeenn 251
VHOB1SQMX ..cvveeeeeeeeeanan, 93
VLL/0B oo 290
VL2/0B oo 290
VL25CMB....eveeeeeeeeeeeseeeaenns 290
VL2B oo 290
VL2SB..eeeeeeeeeeeeseeeeeeeeaenns 290
VL3/0B oo 290
VL35CMB..eveeeeeeeeeeeeeeeeenns 290
VL3CMB oot 290
VLA/OB .vvveeeeeeeeeeeeeeeeeeaenns 290
VLAB oo 290
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VL5CMB ..o 290  XO02/02Q....iiiiiiiiiiiiiiiiiiiiaas 276 XX5CM2B.....ccoiviiiiiiniiiiinnnn, 278
VLGB .o, 290  XO22B....cieviiiiiiiiiiiiiiii 276 XX5CM3/0C....ccciiviiiiiinininnnnn, 278
VTL/0K i 292 XO24B.....icoiiiiiiiiiiiii 276 XX5CM35CMC....ccccvvininininnnnn, 278
VT2/0K oo 292  XO25CM1/0I....cccviininininininnnns 277 XX5CM3CMC.....coevviiiiiininnnnn, 278
VT25CMK ..o 292  XO25CM2/0I.....cccvvininininininnnns 277 XX5CM4/0C.....ccoviiiiiiinininnnnn, 278
VT2B i 292  XO25CM25CMI......cccivivininnnnns 277 XX5CM5CMC.....cccvviiiinininnnnn, 278
VT2SB .o 292  XO25CM2I....ccciviiiiininininininnns 277  XX66B ...c.ciiiiiiiii 278
VT3/0K coiiiiiiiii 292  XO25CM3/0I....ccivinininininininnnns 277
VT4/0K oo 292  XO25CM4/0I.....cccivininininininnnns 277
VT4B .o 292 XO2S2SB .....ccviiiiiiiiiiiiii 276
VT6B .o 292  X03/01/0Q...cciiiiiiiiniiiiiiiiinnns 276
VUL/OB ..o 292 X03/02/0Q...cciiiiiiiniiiiiiiiinins 276
VU2/0B ..o 292 XO3/02Q....iiiiiiiiiiiiiiiiiiiiiaas 276
VU25CMK ..o 292  X0O3/03/0Q...cciiiiiiiiiiiiiiiiinins 276
VU2B .o 292 XO4/01/0I...cccviiiinininininininnns 277
VU2SB .o 292 X0O4/02/0I...cccviininininininininnns 277
VU3/0K .o 292 XO4/02I....cicviiiiiiiiiiiiiiiiians 277
VU35CMK ..o 292 XO4/03/0I...ccciininininininininnnns 277
VU3CMK..oiiiiiiiii 292 X0O4/04/0I....ccvvvininininininininnns 277
VU4/0K ..o 292 XO44B......coiiiiiiiiiiiii 276
VU4AB ..o 292  XO5CM1/0I...ccccviiinininininininnns 277
VUSCMD....oociviiiiii 292  XO5CM2/0J...cciiiiininiiiiiiininnns 277
VUBB ... 292  XOS5CM25CMI....cicivininiiiiininnnns 277
VU75CMD..cciiiiiii PASED (O 15161\ 1 S 277
W4B-100......cccieiiiiiiiiiienn, 151  XO5CM3/0J...cccivivinininiiiiiininnn, 277
W4S-100.....cciiiiiiiiiiiniien, 149  XO5CM35CMJ....cccciviviiiiiininnnns 277
W5B-100......coviiiiiiiiiiinn, 151  XOS5CM3CMJ ...cciviviniiiiiiiiinnnns 277
W5S-100....ccciiiiiiiiiiiie, 149  XO5CM4/0J....ccciviniiiiiiiiiininnnn. 277
W6B-100......ccvvviiiiiiin, 151  XOS5CM5CMI ...cciviviiiiiiiiiiinnss 277
W6R-100.....cciviiiinininnns 151,199  XO66B......cccvviiiiiiiiiii, 276
WOER-50.....cciiiiiiiiiiiinnns 151,199  XX1/01/0B ...ccovivininiiiiiniinnnnnns 278
W6ES-100.....ccciviiiiiiiiiiiienn, 149 XX1/02B .ccciiiiiiiiiiiiiien 278
5§ WB8R-100.....cciiiiinininnnns 151,199  XX1/04B ...ccooviiiiiiiiiiiiiin, 278
Rl WBR-50.....cceeeeeiiiiiinennn, 151,199  XX2/01/0B ....ccciviviniiiiiiiinnnnnns 278
Il W8S-100.......cccuunaiininaaeennnnn. 149 XX2/02/0B ....coviviniiiiiiiiiiiinnnn, 278
WAVE-SSO3 ..., 223 XX2/02B ..iiiiiiiiiiiiii 278
WAVE-TRO1 ..o, 223 XX22B i 278
WBKTL.ovii, 75 XX24B ..o 278
WBKT1IHD ..o 75  XX25CM1/0B ....cociiiiiiinininnnns 278
WBKT1IHDS. ... 75  XX25CM2/0B ....cccoviiniiinininnnns 278
WBKT1KIT..ooviiiiiiii 76  XX25CM25CMB .......ccciiiiiininns 278
WBKT2...oiiiii 75  XX25CM2B ....cciviiiiiiiiiii 278
WBKT3...oiiii 75  XX25CM3/0B ....cociviiiiiiiininnns 278
WBKT4 ... 75  XX25CM4/0B .....ccooiviniiiiininnns 278
WBKTRS6KIT ..oiviiniiiiiiii 76 XX2S2SB....iciiiiiiiiiiiiii 278
WRPSLV .o, 324 XX3/01/0B .cciiiiiiiiiiiins 278
XGP1.75/3.254/0 ............ 309, 312 XX3/02/0B ...ccvvininiiiiiiiinns 278
XGP2.5/2.54/0.....c.ccuuiiis 309, 312 XX3/02B ..ieiiiiiiiiiiiiiii 278
XGP2.5/2.55CM........c...uis 309, 312 XX3/03/0B ...ceviininiiiiiiianns 278
XGP3.25/3.254/0 ............ 309, 312 XX4/01/0B ...ccviiininiiiiiinnns 278
XGP3.25/3.255CM ........... 309, 312 XX4/02/0B ...ccovviininiiiiiniinns 278
XGPBSD1/0X24 ......ccvvininnnnnn. 312 XX4/02B ..iviiiiiiiiii 278
XGPBSD2/0X12...ccciiininnnnnn, 312 XX4/03/0B ..coviiiiiiiiiiins 278
X01/01/0Q..cciviiiiiiiiiiiinn, 276 XX4/04/0B ...ccooviiiiiiiiiiii 278
X01/02Q . ciiiiiiiiiiii 276 XX44B ..o 278
X01/04Q . it 276  XX5CM1/0B....cccivinininiiinininnns 278
X02/01/0Q..cciviiiiiiiiiiiiana, 276  XX5CM2/0B ....cccivinininininininnnns 278
X02/02/0Q..c.iviiiiiiiiiiiinn, 276  XX5CM25CMC.....ccciinininininnnns 278
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Abrasive Pad .................coi, 153
Access Wells (See Ground Access Wells)
Adapters
Air Terminal - Flexible ................co..0e. 176
Air Terminal - Standard ..................... 175
Air Terminal - Swivel.........coovvviinnnn. 177
Angle (Stainless Steel).............. 77 & 241
Adapter Sleeves ..............coceiiiiinnnn. 323
Adhesives (Sealants).........c.cccevieinene. 165
Aircraft Ground Receptacle.............. 313
Air Terminals
AluminUM oo 170
(Ole] 0] o1 oI 168 & 169
Decorative Finial ........cccviiiiiiininnnn. 181
Safety Cable.....cocooviiii 172
Safety Tip/STAT .o 171
Specialty ..ooiieiii 173
TOWEE e 240
Anchors (Expansion) ...................... 153
Antioxidant Joint Compound ........... 154
Arrestors (Lightning Brackets) ............ 231
Assemblies
Air Terminal.....coovviiiiiiiiii 174
Concealed Base......ccvvvviviiiiiiniinnnnnns 190
Prefabricated Equipment Ground Plate 311
Fence Clamp....cooovieiiiiiiii e, 141
Fence Gate......coovviiiiiciii e 144
Thru-Roof/Wall......ccooiiiiiiiiiiiiiin s 194
Ufer Ground .....coovvviiiiiiiiieeiee 313
Bases
1/2 Ridge Saddle........ccovevviiiiiiininnnns 187
Chimney Flue......cooiiiiiiiiins 191
Dome .o 192
Horizontal ....coovvviiiiiiii e, 184
Pipe Railing ......ccoevviiniieinnnnn. 188 & 189
Ridge Saddle .....ccooviiiiiii 187
Standing Seam ... 192
SWIVEl triiiii 186
Universal ..ooovviiiiiiiiiciiii e 185
Vertical coovviiiiiii 186

Battery (Milwaukee® 18 volt) .... 271 & 317
Bolts

Copper Sphit .covoeveiiiiiiene, 125 & 135
Tamper Proof .....ccoviiiiiiiiiiee 148
Blanket/Carrier (Mold).................... 322
Bonding Conductor ......................... 161
Bonding Straps................cceiiiiin 104
Bonding/Grounding................. 108 & 109
Pipe.. i 128
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Braces (Air Terminal) .......coooiiieiiennnnn. 178
Brackets
Lightning Arrestor ........ccocoviiiieinnnn. 231
Mounting ...ccovviiiiiiii 75 & 76
Brass Ball Studs ............................. 26
Brushes
Cable Cleaning....ccoovvviiiieiiiiiiiieeans 325
Mold Cleaning .......covvvieiiiiiiiiiiieenen, 325
Busbars (See also Ground Bars)
Copper Ground ......cooeviiiieiiiiiiieeeaene, 81
Telecom. Equipment Rack Grounding.... 67
TGB e 65
TIA-607 Pattern Telecom. Grounding.... 63
TMGB e 63
Universal Mounting Kit ...............coeet. 76
BusbarChart ......................cco 330
Butt Splices (Long Barrel).................. 120

Cable (See Conductor)
Cable Clips

NN T 162
Pre-formed.....cccovviiiiiiiiiii s 162
Cable Cutter ..o 326
Cable Guards ............ciiiiiiii 166
Cable Holders (Adhesive) .................. 164
Cast Iron NUWTUBE Weld Metal ...... 319

Charger (Milwaukee®) .........ccocvieiiennnns 317

Chemical Ground Rods (See Enhanced
Ground Rods)

Clamps (See Also Connectors)

Beam. ..o 77 & 241
Bonding .....ooviiiiii e 94
Cable Tray «ovee i 129
Chain Support Handle ...........ccoovvinen 321
Computer Room Ground.........cccvvnennn. 96
Conduit Bonding............ceeee... 130 & 236
Fence Fabric ....coooeviiiiiiiiiiiiiiiiien, 142
Flange Bonding .......cvieviiiiiiiiiiennnn. 128
Flat Strap (Copper)...c.ccveevviiiieiiennnne. 246
Ground ROd ...cvviviiiiiii 24
Ground Rod & Cable ......ccocevviviininnnnns 327
GUY Wir€. . it aaea e 241
Halo Standoff........ccocovviiiiiiiien, 234
Low Smoke-No Flame Adapter ........... 271
Magnetic Support Handle................... 321
Mold Handle ..o 320
Pedestal......ooviviiiiiiiii 94
Pipe Ground (APC Series) ......c.ccvvvvnne. 211
Pipe Ground (CPC Series) ............ 95,131,

135,211 & 251
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Pipe Ground (Tamper Proof)............... 131
Reinforcing Steel & Water Pipe . 130 & 131
Standing Seam ..o 163
Strap Type Pipe .cviviviiiiiiiiieeens 210
Universal Pipe........ccoooiieinnnn. 132 & 140
Pipe Ground .......cocoiiiiiiiiiiieeen 130

Cold Galvanizing Spray ......... 153 & 324

Compression Tools ......................... 121

Conductors
Aluminum - Class I (LP) .....c.ccvvvnvnnenne. 160
Aluminum - Class IT (LP) ........cevvnenne. 161
Bonding ..ooiviiiiii e 161
Copper - Class I (LP) ...cevveiniiniiiinnens 158
Copper - Class IT (LP) ...ccooevnvinininnnens 159
Copper Flat Strap ...cooovviviiiiiiieen 15
Ground .o 11
Insulated - Green......c.cooevviiiiiiennnnn. 13
Solid Copper-Clad Steel.........ccvcvvnnenee. 14
Solid & Tinned Copper........ccecvvevnennnnn. 13
Stranded Copper......cccvveviiiiiiiieiieennns. 12
Tinned Copper Flat Braid ................... 15

Conductor Identification/Cable Codes ..
328
Connectors/Connections

1 BoltBonding ......ccvivveinennnns 126 & 206
1 Bolt Parallel ......c.covvivvininnnnns 126 & 208
2Bolt ., 205
2 Bolt Parallel .......c.ccvvvinnnnnn. 126 & 204
4 BOIt it 204
Bi-Metal ..oovvvviii 207
Cable to Flat Metal.................. 127 & 209
Connection Types (Exothermic) .......... 256
CroSS RUN viiiiiiii i i e naee e 206
Exothermic (Ultraweld & UltraShot).....255
IBTD - Intersystem Bonding Connection 78
Parallel Cable......ccovvviiiiiiiiiiiens 209
Sillcock Ground ......cvvvvviviiiiiiniiiiaans 210
SRGtOSRG...iiiiiiiiiiiiii e 92
T e 17
Thru-Roof Base Plate/Cable ............... 200
Thru-Roof Cap & Cable...................... 200
Thru Roof/Wall ...ovviiiiiiiiiiiiiiiiieneans 194
Controllers
Drone ... 271 & 316
UltraShot Controller .........coovvvivvinnnnn. 316
Copper Clad Steel Conductors Chart 329
Cords (Drone & USController).............. 317
Couplers

D ription P N
Extension Rod .........cooviiiiiiiiiiieinnnn, 180
Ground ROd ...oviiiiiii 22

Covers
Ground Access Well ......cooeiiiiiiiiennnnn. 45
Plexiglass.....cccovveiiiiiii e 61
Plexiglass (FAA Style) .....c.coiiiiininnnt. 73

Data-Com Grounding & Bonding ..... 250

Detail Drawings .................... 353 & 372

Disks (used with NUWTube Weld Metal) 320
Drivers

Ground RO ..vviiiiiiiiv i i niaae e 23
Sectional Mobile.....ccooooiiiiiiin, 23
Tie Down Ground Rod .....ccevvviiiiiinninnns 22
Drive Sleeves .............ccccociiiiin. 23
Drive Studs ... 23
Drop-ins (UltraShot)........................ 319
Drone Controller.................... 271 & 316
Drone Accessories
Accessory Kit (DAK)...ccoveiiiiiiiiieienne 317
Battery .....oooviiiiii 271 & 317
(=T 318
Charger ..o 317
(600 317
PoUCh .o 318
Earth Enhancement Material (See Ultrafill)
EIDOWS ... e 82

Electrodes (See Ground Rods)

Electrolytic Ground Rods (See Enhanced
Ground Rods)

Enclosures (See Ground Boxes)

Enhanced Ground Electrodes

Enhanced Ground Rods (EGR) ............ 29
Ultrafill....ooe 36
Entry Panels ..., 233
Entrance Panel Kits ........................ 232
Equipment Ground Plates ............... 309

Exothermic Connections (Ultraweld) 255
Extensions

Air Terminal ... 179

Parapet Base ........covvvviiiiiiiiiii i, 185
Fasteners

Expansion Anchors ..., 153

NailS e 152

TEK SCreWs ...iiiviiiiiiiiiiiiiiiiienieenaeeas 153

Thread Forming Screw .............. 74 & 152
Filters (LOsmoke)................ccceeeneen. 271
Filter Housing (LOsmoke) ............... 271
Finials - Decorative ......................... 181
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Franklin Rod (See Air Terminals)

Ground Access Wells ....................... 40
Ground Access Well Covers .............. 45
Ground Bars (See also Busbars)
BGB (Bent)..oovveiiiiii e 62
Telecommunications ........ccvvvvieiininnens 67
Custom Design Sheet........ccocevvivinnnnn. 53
FAA Style .o 72
GBI e 54
GBIA 59
GBIP. 61
GBI i e e 58
GBU . 60
Ground ACCESS .vvvviiiiiiiiiieiiieiieeaneaanans 314
Hole Patterns......ccccoovviiiiiiciiiienn, 51
Horizontal Rack........cccoeviivennne. 67 & 252
Styles .. 49
TBG. i i 65
TEICO et 70
TIA-607 B Pattern ......ccooiiiiiiiiiinnnn, 63
TMGB ..o 63
Vertical Rack......ccooviiiiiinnnnen, 69 & 252
Ground Boxes (Enclosures)
NEMA Type 1 Steel ...ooevviiiniiiiiiiennn. 88
NEMA Type 4 Fiberglass ..................... 88
Ground Bus Sizes...............cceiiiinenns 81
Ground Enhancement Material (See
Ultrafill)
Grounding Equipment
Access Wells...coviiiiiiiiiiiiiiicii e 40
Boxes (Enclosures) ......c.ccovvievieiennnnen. 88
CondUCEOrsS .vviviiiiiiii i 11
Covers for Access Wells.........ccocevnnenne. 45
Fence ..o 139

Ground Enhancement Material (Ultrafill) ...
36

Ground Plates .....ccoviiiiiiiiiiie 27
Ground Rod Clamps .....cocevvviiiieinennnnn. 24
Ground Rod Drivers ....cccovvvevineviennnnnns. 23
Ground Rods (Electrodes)................... 18
Jumpers........... 103, 143, 236, 253 & 315
Mobile Ground Stakes ........c.covvvvvnnnne. 39

Receptacles (Floor Ground/Aircraft) .. 26 &
313

Sectional Moblie Ground Rod Driver ..... 23
SErAPS v e 103
Ground Mesh (Wire) ................. 97 & 136

Ground Rods (Electrodes)

3 ipti - N

Copper Clad Steel....c.oovvveiiiiiiiniinnnnn, 18
Enhanced (EGR).....coovviviiiiiiiiiiiieene 29
Galvanized Steel ....ccvvvvviiiiiici, 20
Mobile Ground Stakes................c..eet. 38
Sectional....cvviiiiii 21
Solid Copper..ccvieiieiiiiiei e 18
Stainless Steel.......covvvvviiiiiiiii, 20
Tie Down & Plastic Mold ..................... 19
Ground Rod Size Chart..................... 330
Ground/Bonding Straps................... 103
One Hole Bare Copper Braid............... 107
One Hole Tinned Flat Braid ................ 105
Two Hole Tinned Flat Braid................. 106
Handle Clamps
Chain Support.....ccooviiiiiiieees 321
Magnetic Support ......ccooviiiiiiiinenn, 321
Mold ..oiiiiiii 320 & 322
Hardware & Accessories.................. 147
Igniters
FINt oo 323
Torch Head.....ooovvviiiiiiiiccee 323
Insulators ...........cooeiiiiiin 74 & 75
Intersystem Bonding Connection (IBTD)
78
Joint Compound (Antioxidant) ........ 154
Jumpers
Bonding .....coceviiiiiii 111 & 112
DOOr 236
Flexible Gate .........cocvvvvvnnnnnnn 143 & 315
One Hole..oovviiiii i 111
TWO HOlE i 112
Kits
Beam Clamp (SSAA) ....cccevnennnnn. 77 & 241
Bonding Conductor (One Hole Unit) ....253
Bonding Jumper............cooeenens 111 & 112
Bonding Strap......c.cooviiiiiiiiiiiee 107
Chain Support.....ccooviiiiiiieees 321
DiSK viuiiiiiii i 320
DRONE Accessory (DAK) ....ccvvinennnnn. 317
Elbow & Splicers with Kits................... 82
Enhanced Ground Rod (EGR) .............. 31
Entrance Panel.......cccoviiiiiiiiiiienn, 232
Equipment Rack Ground.................... 252
Ground JUMPEN ..o 253
Hold DOWN viviiiiiiivc e 322
Horizontal Rack Ground Bar....... 67 & 252
Irrigation Grounding ..........ccoovviiennennn. 37
Lightning Arrestor .......c.cccooviiiiiiennnn. 248
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Key Word Index

Description Page No.
LOSMOKE ... 271
Low Impedance..........c.covvvvnenns 92 & 251
Magnetic Support......ccooviiiiiiiie, 321
Mobile Ground Stake............ccoveeinnnnt. 38
Mold Handle Clamp.......ccoevviiiininnnnnn. 322
Mold Hold DOWN ...ccvviiiiieiiiiiiie e 322
Mold Stabilization Spike .................... 322
Mounting Brackets.........ccooiiiiiiiinnnnen 75
Static Floor Bonding Clamp................. 96
Static Ground ..o 84
Telecom. Equipment Rack Grndg. ........ 68
TGB Busbar.......cccvevviiviviiiiennnn. 66 & 252
TIA-607 Pattern Telecom. Grndg.

Busbar.......cooeviiiiiiii 64 & 66
TMGB Busbar........ccoevviviinnenn. 63 & 252
Toolkits (Ultraweld & UltraShot).......... 327
UltraShot BOX ...cvvviviiiiiiiiiiiiieeea 318
Universal Busbar Mounting ................. 76
Vertical Rack Ground Bar........... 69 & 252

Layouts
Complete Lightning Warning System...224
Data-Com Grounding & Bonding......... 250
Exterior Grounding (Tower)...... 238 & 369
Interior Shelter..........ccocvnis 230 & 371
Typical Pool Bonding & Grounding....... 134

Lightning Risk Assessment Guide ...334
Lightning Rod (See Air Terminal)

Lightning Warning System .............. 221
LOsmoke Filters.................coeviiinns 271
LOsmoke System ..............c.ccoeviinnnn. 271
Lugs
Bonding ..ooviiiiiii e 214
Compression-C-Type ......cvvvvriennnennnnns 121
Compression-HarGROUND ................. 114
Compression-One Hole Long Barrell ....117
Compression-One Hole Standard ........ 117
Compression-Slotted Long Barrel..... 119 &
246
Compression-Specialized................... 119

Compression-Two Hole Long Barrel ..118 &
252

Exothermic (Straight, Offset & Bent) 307 &
308

Lay-In (Aluminum) ................. 124 & 251
Lay-In (Tinned Copper) ........... 124 & 135
Offset Terminal (Copper) ......... 125 & 135
Terminal (Copper) .ccovvvvieiiiiieiiienenns. 124
Master Label Inspection Service...... 349

Mats or Mesh (See Ground Mesh or Safety

D ription P No.
Mats)
Mobile Ground Stakes ...................... 38
Molds.......c.o oo 270
Equipment Ground Plate.................... 310
Exothermic (Ultraweld & UltraShot).....270
Rail o 303
Mold Blanket/Carrier....................... 322
Mold Handle Clamps ........................ 320
Mold Hold Down
Hold Down Kit......ccviiiiiiiiiiiee e 322
Mold Sealer ...........ccciiiiiiiiiii 324
Nails ... 152
Numbering Systems / Worksheets
Bonding JumMper.....cccovvieiiiiiiiiiinnenes 111
Bonding Strap.......ccvvviiiiiiiiiiee 104
Copper Ground Mesh .........ccviiiiiinnnnns 99
Equipment Ground Plate Assemblies ...311
Fence Clamp Assemblies ................... 141
Fence Gate Assemblies.............c.ovene. 144
Ground Bar (Harger)......cccoovvievinnnnnnnn. 48
Ground BUS ..c.vviiii i 80
Mold (Exothermic) ......cooovveviiiininnnnnn. 269
Personnel Safety Mats.............c.cevvene. 101
Signal Reference Grid (SRG) ............... 91
Nuts
Silicon Bronze........oovviiiiiiiiic i 151
Stainless Steel ......ooovvviiiiiiiiii 150
Tamper Proof .....covviiiiiiiiieieee, 150
NUWTube Weld Metal ...................... 319
NUWTube Cast Iron Weld Metal....... 319
Packing Material ...................... 324
Pipe Bonding Straps ....................... 128
Pipe (Steel) Size Chart .................... 329
Pitch Pockets ... 201
Plates
Bonding ...oovvvviiiiiiiii e 127 & 217
Copper Ground .....ovivviiiiiiii i 27
Equipment Ground ..........cciiiiieenne, 309
NEC Compliant Copper Ground............ 28
Thru-Roof Base ......cocovviviiiiiiiiiiinnnnnn, 200
Pliers (Lineman's) .....cccoceviviiiiiinnnnnne. 326
Premise Wiring/Data-Com .............. 249
Rack Isolating Pad .......................... 236
RaSP ..o 324
Reinforcing Steel Size Chart ............ 331
Receptacles (Ground) ............... 26 & 313
Riser Bars (Threaded) ............cevtnn. 199
Risers - Low Impedance............. 92 & 251
Roof Flashing ...............cc.cviiiiiennn, 201
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Description P No. Description Page No.
Safety Mats (Personnel)..................... 101 Strike Guard Lightning Warning System
Screws 222

Silicon Bronze (HeX Head Cap) ........... 151 Strike Termination Device (See Air

Stainless Steel (Hex Head Cap).......... 148 Terminal)

Stainless Steel (Slotted Rnd Head Machine) Supplementary Bonding Grid ............ 90
148 BoNding (SRG) ...vvvvvvvvvrvrrirrrerreeeeeeeens. 93

TEK o 153 FIAt SEEIDP . cevvee e eeee e eeee e e e 91

Thread Forming.................ooeee. 74 & 152 ROUNA-WIF€..uvvuieeeeiiiiiiiieeeeeaiiineeeeen 94
ScrewdriVer .......ccooviiiiiiiiii s 326

Shelter Grounding Components ...... 229
Shots (See Uni-Shots)

Signal Referance Grid (SRG) (See
Supplementary Bonding Grids)

Smokeless System (See Low Smoke-No

Flame)
Spade (Mold Cleaning) ........c.covvvennens 325
Specifications
Grounding & Bonding for Communication
SYStem .oviii i 380
Lightning Protection System .............. 340

Lightning Protection & Grounding System
(Wireless Communication Site)..... 364
Operations and Maintenance of Lightning .

Protection Systems..................... 347

Signal Reference Grid System ............ 374
Splicers

90° Sandwich ...ccoviiiiiiii 83

Sandwich ..o 83

Splice Plates.......coovveiiiiiiiiiiee 82
Standard References

ANSI/TIA 607-C.ooviiiiiiiiiieie e 380

IEEE Std 1100 ..ccvvviviiiiiiiieeenn, 91 & 94

Military Handbook 419A ..............etee. 90

NEC, Article 250............... 18, 27, 28, 78,
137

NEC, Article 680.....ccccvviviiiiiiiiiiinnnnn, 137

NFPA 780.......... 162, 164, 166, 168, 169,
170,

................ 178, 194, 195, 196, 207, 208

UL467. i 18, 20, 30

UL 96 ....... 162, 164, 184, 214, 215, 216,

............................................ 217, 219,
Stand-Offs

Insulated (TSOINS Series).........cevuenns 243

Round Members (TSO Series) ............ 242

Snap-Ins (TSOSI Series) ...vovvvivviinnnnns 244

Stainless Steel Down Conductor......... 244
Steel Pipe Sizes Chart ..................... 329

Swimming Pool Bonding & Grounding ..
133
Tables / Technical Information

Bare Solid Copper Conductors............ 328
Concentric Stranded Conductors......... 328
Conductor Area Conversions .............. 328
Copper-Clad Steel Conductors............ 329
Ground ROAS.....icvviiiiiiiiiii e 330
Reinforcing Steel Size Chart............... 331
Rectangular Copper Busbar................ 330
Reinforcing Steel......c.ccvvviiiiiiiiennnn. 331
Steel Pipe SizeS.....ccovvviiiiiiiiiiiiiieens 329
Tags
"Do Not Disconnect" ........ccvviiviiennnn.
Network Building Ground........... 77 & 253
Tamper Proof

Bonding Clamps .....cccoviiiiiiiiiiiennennen
Fence Fabric Grounding...............uv....
Flange Bonding Clamp .........ccccvvvneneen
NUE
Pipe Ground (CPC Series) ........cccvvvn.e.
Telecom Lugs (See Lugs)
Test Wells (See Ground Access Wells)
Thru-Roof Accessories ....................
Thru-Roof/Wall Assemblies ............
ToolboX ...

Toolkits ...

Tools
Cable Cutter....coovviiiiiii e 326
Compression Tools (Mechanical) ......... 121
Pliers ..o 326
SCreWdriVEr oo 326
Ultraweld & UltraShot (Exothermic).....320
ViSE-GriP® .o 326

Tower Grounding Components ........ 237

Ultrafill (Earth Enhancement Material) . 36
UltraShot/Ultraweld Connection Molds
268

Cableto Cable ...cccvvviviiiiiiie e 272
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Key Word Index

D ription P No.
Cable to Ground Rod........vvvivvvvvinnnnnn 279
Ground Rod to Ground Rod................ 283
Cable to Steel Surface/Pipe................ 284
Cable to Lug or Busbar...................... 294
Cable to Busbar ......vvvvvvvviiiiieiiinnnns 296
Cable to Reinforcing Steel.................. 297
Cable to Rail cuvvviiii i e 303

UltraShot/Ultraweld Connection Types

256

UltraShot BoX ...........cciiv i 318

UltraShot Box Kit................ccevvvieeee, 318

UltraShot Controllers....................... 316

UltraShot Drop-ins............ccoovivvinenns 319

UltraShot Weld Metal....................... 319

Ultraweld/NUWTube Pour & Shoot
Process ........ccoooiiiiiiiiiiiiiiiiiiiciieans 267

Ultraweld/UltraShot Drop-In Process...

268

Uni-Shots - NUWTube ..................... 305

Uni-Shots - UltraShot....................... 306

Vise-GFip®......c.coviiiiiiiii e 326

Washers
Bonding LU ....ovviiiiiiiiiie e 150
Dragon Tooth........cooiiiiiiiiiiie, 149
Neoprene .....ocvvvviiiiieiiieeen s 151 & 199
Silicon Bronze Flat......ccovvviiviiiiinnnnns 151
Silicon Bronze LOCK....cvvviiiniriiiiinnnnnns 151
Stainless Steel Belleville.........vovvvvennn. 150
Stainless Steel Bonding Lug............... 150
Stainless Steel Fender.......coovvvvviivnnns 149
Stainless Steel Flat......covvviivviiiinnnnnns 149
Stainless Steel LoCK....vvvviiiniriiiiinnnnnns 149
Stainless Steel Star ....cvvvvviiiiiiiiennnns 149

Wear Plates ...........cccoeiiiiiiiieeenns 270

Weld Metal (UltraShot, NUWTube, Cast

IrON) creii e 319

Wells (See Ground Access Wells)

Wire (See Conductor)

Wrap Sleeves ...........ccccviviiiiiiinennnnn 324
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