

SECTION 13 46 00
LIGHTNING PROTECTION SYSTEMS

Display hidden notes to specifier. (Don't know how? Click Here)
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** NOTE TO SPECIFIER ** Independent Protection Co., Inc. ; Lightning protection.
This section is based on the products of Independent Protection Co., Inc. , which is located at:
1607 S Main St.
Goshen, IN 46526
Toll Free Tel: 800-860-8388
Tel: 574-533-4116
Fax: 574-534-3719
Email: request info (info@ipclp.com)
Web: https://ipclp.com  
 [ Click Here ] for additional information.
The Cripe Lightning Rod Company, a predecessor company, was founded in the mid-1920's by Henry H. Cripe and his sons. The company manufactured, installed, and serviced lightning protection systems and began operations out of a barn located on the company's present facilities in Goshen, Indiana.
In 1934 during the Great Depression, son Earnest C. Cripe established Independent Protection Co., Inc. in Goshen, Indiana to manufacture and install lightning protection systems. Independent Protection Co. continues to be a leading manufacturer of structural lightning protection for industrial, commercial, residential, historical buildings and trees.
Today, the fourth and fifth generations of the Cripe family are actively involved in the business. 
Thank you for your interest in the Independent Protection Company and the lightning protection system products that IPC manufactures. Feel free to contact IPC for all of your lightning protection needs.
PART  1   GENERAL
1.1  SECTION INCLUDES
** NOTE TO SPECIFIER ** Delete items below not required for project.
A.  Conductor cable.
B.  Connector and bonding cable.
C.  Strike termination devices.
D.  Bases.
E.  Concealed thru roof and thru wall assemblies.
F.  Connectors and splicers.
G.  Fasteners and hardware.
H.  Grounding.
1.2  RELATED SECTIONS.
** NOTE TO SPECIFIER ** Delete any sections below not relevant to this project; add others as required.
A.  Section 05 10 00 - Structural Metal Framing.
B.  Section 07 50 00 - Membrane Roofing.
C.  Section 07 60 00 - Flashing and Sheet Metal.
D.  Section 07 90 00 - Joint Sealants.
E.  Section 26 05 48 - Vibration and Seismic Controls for Electrical Systems.
F.  Section 26 05 26 - Grounding and Bonding
1.3  REFERENCES
A.  Underwriters Laboratories (UL):
1.4  SUBMITTALS
A.  Submit under provisions of Section 01 30 00.
B.  Product Data:
1.  Manufacturer's data sheets on each product to be used.
2.  Preparation instructions and recommendations.
3.  Storage and handling requirements and recommendations.
4.  Typical installation methods.
** NOTE TO SPECIFIER ** Delete if not applicable to product type.
C.  Verification Samples: Two representative units of each type, size, pattern, and color.
D.  Shop Drawings: Include details of materials, construction, and finish. Include relationship with adjacent construction. 
1.  Lightning protection system layouts, detailing the components to be used.
2.  Raceway locations needed for the installation of conductors.
3.  Details: Air terminals, ground rods, ground rings, conductor supports, splices, and terminations.
4.  Roof attachment details.
1.5  QUALITY ASSURANCE
A.  Manufacturer Qualifications: Company specializing in manufacturing products specified in this section with a minimum of five years documented experience.
B.  Installer Qualifications: Company specializing in performing Work of this section with minimum two years documented experience with projects of similar scope and complexity.
C.  Source Limitations: Provide each type of product from a single manufacturing source to ensure uniformity.
** NOTE TO SPECIFIER ** Include mock-up if the project size or quality warrant the expense. The following is one example of how a mock-up might be specified. When deciding on the extent of the mock-up, consider all the major different types of work on the project.
D.  Mock-Up: Construct a mock-up with actual materials in sufficient time for Architect's review and to not delay construction progress. Locate mock-up as acceptable to Architect and provide temporary foundations and support.
1.  The intent of a mock-up is to demonstrate quality of workmanship and visual appearance.
2.  If the mock-up is not acceptable, rebuild the mock-up until satisfactory results are achieved.
3.  Retain mock-up during construction as a standard for comparison with completed work. 
4.  Do not alter or remove mock-up until work is completed or removal is authorized.
1.6  PRE-INSTALLATION CONFERENCE
A.  Convene a conference approximately two weeks before scheduled commencement of the Work. Attendees shall include Architect, Contractor and trades involved. Agenda shall include schedule, responsibilities, critical path items and approvals.
1.7  DELIVERY, STORAGE, AND HANDLING
A.  Store and handle in strict compliance with manufacturer's written instructions and recommendations.
B.  Protect from damage due to weather, excessive temperature, and construction operations.
1.8  PROJECT CONDITIONS
A.  Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer's recommended limits.
1.9  WARRANTY
A.  Manufacturer's standard limited warranty unless indicated otherwise.
PART  2   PRODUCTS
2.1  MANUFACTURERS
A.  Acceptable Manufacturer: Independent Protection Co., Inc. , which is located at:
1607 S Main St.
Goshen, IN 46526
Toll Free Tel: 800-860-8388
Tel: 574-533-4116
Fax: 574-534-3719
Email: request info (info@ipclp.com);Web: https://ipclp.com 
** NOTE TO SPECIFIER ** Delete one of the following two paragraphs; coordinate with requirements of Division 1 section on product options and substitutions.
B.  Substitutions: Not permitted.
C.  Requests for substitutions will be considered in accordance with the provisions of Section 01 60 00.
2.2  PERFORMANCE AND DESIGN REQUIREMENTS
A.  Comply with NFPA 780 requirements for Class I or Class II buildings, whichever is required.
B.  Comply with UL 96A requirements for Class I or Class II buildings, whichever is required.
1.  All products listed in the specification are UL listed.
** NOTE TO SPECIFIER ** Delete article if not required.
2.3  CONDUCTOR CABLE
** NOTE TO SPECIFIER ** Delete paragraph not required.
A.  Copper:
** NOTE TO SPECIFIER ** Delete class, wire gauge, and size options not required.
1.  Class 1. Weave Type: Smooth.
a.  Wire Gauge: 17. Number of Strands: 29. Weight per 1000 ft: 190 lbs.
1)  IPC No: 28S. Size: No. 3. Approx. Size: 7/16 inches. Tinned: No.
b.  Wire Gauge: 17. Number of Strands: 32. Weight per 1000 ft: 215 lbs.
1)  IPC No: 32S. Size: No. 2. Approx. Size: 15/32 inches. Tinned: No.
2)  IPC No: 32L. Size: No. 2. Approx. Size: 15/32 inches. Tinned: Yes.
2.  Class 2. Weave Type: Rope Lay.
a.  Wire Gauge: 14. Number of Strands: 28. Weight per 1000 ft: 375 lbs.
1)  IPC No: 40. Size: 1/0 Approx. Size: 1/2 inches. Tinned: No.
2)  IPC No: 40L. Size: 1/0 Approx. Size: 1/2 inches. Tinned: Yes.
b.  Wire Gauge: 14. Number of Strands: 30. Weight per 1000 ft: 416 lbs.
1)  IPC No: 21. Size: 2/0 Approx. Size: 1/2 inches. Tinned: No.
2)  IPC No: 21L. Size: 2/0 Approx. Size: 1/2 inches. Tinned: Yes.
c.  Wire Gauge: 12. Number of Strands: 28. Weight per 1000 ft: 662 lbs.
1)  IPC No: G3:. Size: 4/0 Approx. Size: 5/8 inches. Tinned: No.
B.  Aluminum
** NOTE TO SPECIFIER ** Delete class option not required.
1.  Class 1. Weave Type: Smooth.
a.  Wire Gauge: 14. Number of Strands: 28. Weight per 1000 ft: 130 lbs.
1)  IPC No: A28. Size: 1/0. Approx. Size: 5/8 inches. Tinned: No.
2.  Class 1. Weave Type: Concentric Strand.
a.  Wire Gauge: 12-1/2. Number of Strands: 37. Weight per 1000 ft: 200 lbs.
1)  IPC No: A30. Size: 4/0. Approx. Size: 9/16 inches. Tinned: No.
C.  Copper Secondary Bonding:
1.  Weave Type: Smooth.
a.  Wire Gauge: 17. Number of Strands: 14. Weight per 1000 ft: 90 lbs.
1)  IPC No: 22. Size: No. 6. Approx. Size: 1/4 inches. Tinned: No.
D.  Aluminum Secondary Bonding:
1.  Weave Type: Smooth.
a.  Wire Gauge: 14. Number of Strands: 11. Weight per 1000 ft: 39 lbs.
1)  IPC No: A22. Size: No. 4. Approx. Size: 5/16 inches. Tinned: No.
E.  Copper Bonding Strap:
** NOTE TO SPECIFIER ** Delete class and strap options not required.
1.  Class: 1. Type: Strap. Size (WxD): 1 x 0.051 inches. 
a.  IPC No: 49. Weight per 1000 ft: 193 lbs. Tinned: No
b.  IPC No: 49X. Weight per 1000 ft: 193 lbs. Tinned: Yes
2.  Class: 1. Type: Strap. Size (WxD): 1-3/4 x 0.064 inches. 
a.  IPC No: 49Y. Weight per 1000 ft: 440 lbs. Tinned: Yes
F.  Aluminum Secondary Bonding Strap:
** NOTE TO SPECIFIER ** Delete class options not required.
1.  Class: 1. Type: Strap. Size (WxD): 5/8 x 0.064 inches. 
a.  IPC No: A48. Weight per 1000 ft: 48 lbs. Tinned: No.
2.  Class: 1. Type: Strap. Size (WxD): 1 x 0.064 inches. 
a.  IPC No: A49. Weight per 1000 ft: 73 lbs. Tinned: Yes.
G.  Copper Secondary Bonding Strap:
** NOTE TO SPECIFIER ** Delete class options not required.
1.  Class: 1. Type: Strap. Size (WxD): 5/8 x 0.0551 inches. 
a.  IPC No: 48A. Weight per 1000 ft: 128 lbs. Tinned: No.
2.  Class: 1. Type: Strap. Size (WxD): 5/8 x 0.051 inches. 
a.  IPC No: 48B. Weight per 1000 ft: 128 lbs. Tinned: Yes.
** NOTE TO SPECIFIER ** Delete article if not required.
2.4  CONNECTOR AND BONDING CABLE
** NOTE TO SPECIFIER ** Delete paragraph options not required.
A.  IPC No: 45. Flexible Copper Bonding Cable
1.  Gauge: 30. Strands: 480.
2.  Size (WxT): 3/4 x 1/8 inch.
3.  Weight per 1,000 ft: 160 lbs.
B.  IPC No: A45. Flexible Aluminum Bonding Cable
1.  Gauge: 30. Strands: 480.
2.  Size (WxT): 3/4 x 1/8 inch.
3.  Weight per 1,000 ft: 50 lbs.
C.  IPC No: 184. Flexible Bonding Connector, Copper.
1.  Gauge: 30. Strands: 480.
2.  Size (WxT): 3/4 x 1/8 inch.
3.  Connector Size (W x L) 3/4 x 11 inches overall, 10 inches center hole to center hole. 
4.  Bolt Holes: 3/8 inch diameter. Other
5.  Weight: 0.16 lbs each.
D.  IPC No: A184. Flexible Bonding Connector, Aluminum.
1.  Gauge: 30. Strands: 480.
2.  Size (WxT): 3/4 x 1/8 inch.
3.  Connector Size (W x L) 3/4 x 11 inches overall, 10 inches center hole to center hole. 
4.  Bolt Holes: 3/8 inch diameter. Other
5.  Weight: 0.06 lbs each.
** NOTE TO SPECIFIER ** Delete article if not required.
2.5  STRIKE TERMINATION DEVICES
** NOTE TO SPECIFIER ** Delete paragraph options not required.
A.  Class I Solid Copper 3/8 inch Diameter Air Terminals:
** NOTE TO SPECIFIER ** Delete length options not required.
1.  Length: 12 inches. Sharp Tip Part No: 330. Blunt Tip Part No: 330 BT.
2.  Length: 18 inches. Sharp Tip Part No: 330A. Blunt Tip Part No: 330A BT.
3.  Length: 24 inches. Sharp Tip Part No: 330B. Blunt Tip Part No: 330B BT.
4.  Length: 36 inches. Sharp Tip Part No: 330C. Blunt Tip Part No: 330C BT.
5.  Length: 48 inches. Sharp Tip Part No: 330D. Blunt Tip Part No: 330D BT.
6.  Length: 60 inches. Sharp Tip Part No: 330E. Blunt Tip Part No: 330E BT.
7.  Length: 72 inches. Sharp Tip Part No: 330F. Blunt Tip Part No: 330F BT.
B.  Class I & II Solid Copper 1/2 inch Diameter Air Terminals:
** NOTE TO SPECIFIER ** Delete length options not required.
1.  Length: 12 inches. Sharp Tip Part No: 331. Blunt Tip Part No: 331 BT.
2.  Length: 18 inches. Sharp Tip Part No: 331A. Blunt Tip Part No: 331A BT.
3.  Length: 24 inches. Sharp Tip Part No: 331B. Blunt Tip Part No: 331B BT.
4.  Length: 36 inches. Sharp Tip Part No: 331C. Blunt Tip Part No: 331C BT.
5.  Length: 48 inches. Sharp Tip Part No: 331D. Blunt Tip Part No: 331D BT.
6.  Length: 60 inches. Sharp Tip Part No: 331E. Blunt Tip Part No: 331E BT.
7.  Length: 72 inches. Sharp Tip Part No: 331F. Blunt Tip Part No: 331F BT.
C.  Class II Solid Copper 5/8 inch Diameter Air Terminals:
** NOTE TO SPECIFIER ** Delete length options not required.
1.  Length: 12 inches. Sharp Tip Part No: 332. Blunt Tip Part No: 332 BT.
2.  Length: 18 inches. Sharp Tip Part No: 331A. Blunt Tip Part No: 332A BT.
3.  Length: 24 inches. Sharp Tip Part No: 332B. Blunt Tip Part No: 332B BT.
4.  Length: 36 inches. Sharp Tip Part No: 332C. Blunt Tip Part No: 332C BT.
5.  Length: 48 inches. Sharp Tip Part No: 332D. Blunt Tip Part No: 332D BT.
6.  Length: 60 inches. Sharp Tip Part No: 332E. Blunt Tip Part No: 332E BT.
7.  Length: 72 inches. Sharp Tip Part No: 332F. Blunt Tip Part No: 332F BT.
D.  Class I Solid Aluminum 1/2 inch Diameter Air Terminals:
** NOTE TO SPECIFIER ** Delete length options not required.
1.  Length: 12 inches. Sharp Tip Part No: A331. Blunt Tip Part No: A331 BT.
2.  Length: 18 inches. Sharp Tip Part No: A331A. Blunt Tip Part No: A331A BT.
3.  Length: 24 inches. Sharp Tip Part No: A331B. Blunt Tip Part No: A331B BT.
4.  Length: 36 inches. Sharp Tip Part No: A331C. Blunt Tip Part No: A331C BT.
5.  Length: 48 inches. Sharp Tip Part No: A331D. Blunt Tip Part No: A331D BT.
6.  Length: 60 inches. Sharp Tip Part No: A331E. Blunt Tip Part No: A331E BT.
7.  Length: 72 inches. Sharp Tip Part No: A331F. Blunt Tip Part No: A331F BT.
E.  Class II Solid Aluminum 5/8 inch Diameter Air Terminals:
** NOTE TO SPECIFIER ** Delete length options not required.
1.  Length: 12 inches. Sharp Tip Part No: A332. Blunt Tip Part No: A332 BT.
2.  Length: 18 inches. Sharp Tip Part No: A331A. Blunt Tip Part No: A332A BT.
3.  Length: 24 inches. Sharp Tip Part No: A332B. Blunt Tip Part No: A332B BT.
4.  Length: 36 inches. Sharp Tip Part No: A332C. Blunt Tip Part No: A332C BT.
5.  Length: 48 inches. Sharp Tip Part No: A332D. Blunt Tip Part No: A332D BT.
6.  Length: 60 inches. Sharp Tip Part No: A332E. Blunt Tip Part No: A332E BT.
7.  Length: 72 inches. Sharp Tip Part No: A332F. Blunt Tip Part No: A332F BT.
F.  Spring Point Copper Air Terminal Assembly:
1.  Part No: M312. 1/2 inch diameter x 12 inch long solid copper blunt tip air terminal mounted on a 6 inch stainless steel spring assembly. 
2.  Total Overall Length: 18 inches.
3.  Bottom Thread Configuration: ________.
G.  Spring Point Aluminum Air Terminal Assembly:
1.  Part No: MA312 BT. 1/2 inch diameter x 12 inch long solid aluminum blunt tip air terminal mounted on a 6 inch stainless steel spring assembly. 
2.  Total Overall Length: 18 inches.
3.  Bottom Thread Configuration: ________.
H.  Decorative Strike Termination Device 
** NOTE TO SPECIFIER ** Delete part options not required.
1.  Part No: 240W. Cast solid bronze decorative terminal. 
a.  Finish: Nickel plated. Not UL listed.
b.  Mounting Thread: 3/8 inch, female threads.
2.  Part No: A240W. Cast solid aluminum decorative terminal. 
a.  Finish: Buffed. Not UL listed.
b.  Mounting Thread: 1/2 inch, female threads.
3.  Part No: 240Z. Cast solid bronze decorative terminal. 
a.  Finish: Nickel plated.
b.  Mounting Thread: 1/2 inch, female threads.
I.  Tin Coated Solid Copper Strike Termination Device:
** NOTE TO SPECIFIER ** Delete part options not required.
1.  Part No: 90. Diameter: 3/8 inches. Length: 36 inches. Sharp tip.
2.  Part No: 90B. Diameter: 3/8 inches. Length: 48 inches. Sharp tip.
3.  Part No: 91. Diameter: 3/8 inches. Length: 60 inches. Sharp tip.
4.  Part No: G90X. Diameter: 1/2 inches. Length: 36 inches. Sharp tip.
5.  Part No: G91X. Diameter: 1/2 inches. Length: 60 inches. Sharp tip.
J.  Tin Coated Copper Flue Tile Support: Part No: 256.
1.  For use with 3/8 inch rod and standard or round tile up to 7/8 inch thick.
K.  Large Tin Coated Copper Flue Tile Clamp: Part No: 256X
1.  For use with 3/8 inch rod and tile up to 1-3/8 inch thick.
L.  Large Aluminum Flue Tile Clamp: Part No: A256X
1.  For use with 1/2 inch rod.
M.  Tube Points:
1.  Outside Diameter: 5/8 inches
2.  Material: Copper and aluminum.
** NOTE TO SPECIFIER ** Point bushings or couplers are ordered as separate components. The nickel plating finish is optional for up to 48 inches in length only. Delete if not required.
3.  Optional Finish: Nickel plating for up to 48 inches in length. 
4.  Point bushings or couplers.
** NOTE TO SPECIFIER ** Delete length options not required.
5.  Length: 12 inches. Copper Part No: 101. Aluminum Part No: A101.
6.  Length: 14 inches. Copper Part No: 102. Aluminum Part No: A102.
7.  Length: 16 inches. Copper Part No: 103. Aluminum Part No: A103.
8.  Length: 18 inches. Copper Part No: 104. Aluminum Part No: A104.
9.  Length: 24 inches. Copper Part No: 104A. Aluminum Part No: A104A.
10.  Length: 30 inches. Copper Part No: 105. Aluminum Part No: A105.
11.  Length: 36 inches. Copper Part No: 106. Aluminum Part No: A106.
12.  Length: 48 inches. Copper Part No: 107. Aluminum Part No: A107.
13.  Length: 54 inches. Copper Part No: 108. Aluminum Part No: A108.
14.  Length: 60 inches. Copper Part No: 109. Aluminum Part No: A109.
15.  Length: 72 inches. Copper Part No: 110. Aluminum Part No: A109-72.
16.  Length: 84 inches. Copper Part No: 111. Aluminum Part No: A109-84.
17.  Length: 96 inches. Copper Part No: 112. Aluminum Part No: A109-96.
N.  Three-Leg Foot Braces: Used with strike termination devices up to 5/8 inch diameter. 
1.  Made of 1/4 inch rod and shaped for securing to roof. 
2.  Tripods Furnished with Feet: For securing with adhesive. 
** NOTE TO SPECIFIER ** Delete support option not required. that delete part options not required.
3.  Copper Tripod Supports:
a.  Part No: 30A. 14 inch length for 24 inch point.
b.  Part No: 30AF. 14 inch length for 24 inch point with feet.
c.  Part No: 30. 18 inch length for 30 inch point.
d.  Part No: 30F. 18 inch length for 30 inch point with feet.
e.  Part No: 30B. 24 inch length for 36 inch point.
f.  Part No: 30BF. 24 inch length for 36 inch point with feet.
g.  Part No: 30C. 36 inch length for 48 inch point.
h.  Part No: 30CF. 36 inch length for 48 inch point with feet.
i.  Part No: 30D. 48 inch length for 60 inch point.
j.  Part No: 30DF. 48 inch length for 60 inch point with feet.
4.  Aluminum Tripod Supports:
a.  Part No: A110X. 14 inch length for 24 inch point.
b.  Part No: A110X F. 14 inch length for 24 inch point with feet.
c.  Part No: A110. 18 inch length for 30 inch point.
d.  Part No: A110F. 18 inch length for 30 inch point with feet.
e.  Part No: A111. 24 inch length for 36 inch point.
f.  Part No: A111F. 24 inch length for 36 inch point with feet.
g.  Part No: A112. 36 inch length for 48 inch point.
h.  Part No: A112F. 36 inch length for 48 inch point with feet.
i.  Part No: A113. 48 inch length for 60 inch point.
j.  Part No: A113F. 48 inch length for 60 inch point with feet.
O.  Tube Point Coupler: Not UL listed.
** NOTE TO SPECIFIER ** Delete part not required.
1.  Part No: 35. Pressed copper coupler, crimped into tube point prior to shipping.
2.  Part No: A35. Pressed Aluminum coupler, crimped into tube point prior to shipping.
P.  Tube Point Bushing:
** NOTE TO SPECIFIER ** Delete part not required.
1.  Part No: M63. Machined solid brass coupler with 5/8 inch female threads, crimped into tube point prior to shipping.
2.  Part No: MA63. Machined solid aluminum coupler with 5/8 inch female threads, crimped into tube point prior to shipping.
3.  Part No: M63 - 12MB. Machined solid brass coupler with 1/2 inch male threads, crimped into tube point prior to shipping.
4.  Part No: MA63 - 12MB. Machined solid aluminum coupler with 1/2 inch male threads, crimped into tube point prior to shipping.
Q.  Bushing: 
1.  Part No: 60 Bushing. Machined brass bushing. For use in 1/2 inch female bases to allow use of 3/8 inch Strike Termination Devices.
2.  Threads: 1/2 inch male and 3/8 inch female threads. 
R.  Fixed Adaptor Series:
** NOTE TO SPECIFIER ** Delete adaptor options not required. Then delete part options not required.
1.  Male Top to Female Bottom Adaptors:
a.  Part No: M63Y. Machined brass. 3/8 inch female and 5/8 inch male top and 3/8 inch female bottom.
b.  Part No: M63Z. Machined brass 5/8 inch male top and 1/2 inch female bottom. 
c.  Part No: MA63Z. Machined aluminum 5/8 inch male top and 1/2 inch female bottom.
2.  Female Top to Female Bottom Adaptors:
a.  Material: Machined brass.
1)  Part No: M63E. 3/8 inch female top and 1/2 inch female bottom.
2)  Part No: M63B. 3/8 inch female top and 5/8 inch female bottom.
3)  Part No: M63C. 1/2 inch female top and 5/8 inch female bottom.
4)  Part No: M63X. 1/2 inch female top and 1/2 inch female bottom.
b.  Material: Machined aluminum.
1)  Part No: MA63C. 1/2 inch female top and 5/8 inch female bottom.
2)  Part No: MA63X. 1/2 inch female top and 1/2 inch female bottom.
3.  Female Top to Male Bottom Adaptors.
** NOTE TO SPECIFIER ** Delete material option not required.
a.  Material: Machined brass.
1)  Part No: M60UADP. 5/8 inch female top and 1/2 inch male bottom.
b.  Material: Machined aluminum.
1)  Part No: MA60UADP. 5/8 inch female top and 1/2 inch male bottom.
S.  Fixed Couplers:
1.  Female Top to Female Bottom Adaptors.
** NOTE TO SPECIFIER ** Delete material and part options not required.
a.  Material: Machined Brass Coupler:
1)  Part No: M334C. 3/8 inch female threads on each end.
a)  Length: 2 inches.
2)  Part No: M335C. 1/2 inch female threads on each end.
a)  Length: 2 inches.
b.  Material: Machined Aluminum Coupler:
1)  Part No: MA335C. 1/2 inch female threads on each end, 2 inch length.
T.  Adjustable Adaptor Series:
** NOTE TO SPECIFIER ** Delete adaptor options not required. then delete part options not required.
1.  Female Top-Male Bottom Adjustable Adaptors. 
a.  Material: Machined brass.
1)  Part No: MADJ38FT38MB. 3/8 inch female top and 3/8 inch male bottom.
2)  Part No: MADJ38FT12MB. 3/8 inch female top and 1/2 inch male bottom.
3)  Part No: MADJ12FT38MB. 1/2 inch female top and 3/8 inch male bottom.
4)  Part No: MADJ12FT12MB. 1/2 inch female top and 1/2 inch male bottom.
5)  Part No: MADJ58FT12MB. 5/8 inch female top and 1/2 inch male bottom.
b.  Material: Machined aluminum.
1)  Part No: MAADJ12FT12MB. 1/2 inch female top and 1/2 inch male bottom.
2)  Part No: MAADJ58FT12MB. 5/8 inch female top and 1/2 inch male bottom.
2.  Male Top-Female Bottom Adjustable Adaptors. 
a.  Material: Machined brass.
1)  Part No: MADJ58MT12FB. 5/8 inch male top. 1/2 inch female bottom.
2)  Part No: MADJ58MT58FB. 5/8 inch male top. 5/8 inch female bottom.
b.  Material: Machined aluminum.
1)  Part No: MAADJ58MT12FB. 5/8 inch male top. 1/2 inch female bottom.
2)  Part No: MAADJ58MT58FB. 5/8 inch male top. 5/8 inch female bottom.
3.  Female Top-Female Bottom Adjustable Adaptors. 
a.  Material: Machined brass.
1)  Part No: MADJ38FT12FB. 3/8 inch female top. 1/2 inch female bottom.
2)  Part No: MADJ38FT58FB. 3/8 inch female top. 5/8 inch female bottom.
3)  Part No: MADJ12FT12FB. 1/2 inch female top. 1/2 inch female bottom.
4)  Part No: MADJ12FT58FB. 1/2 inch female top. 5/8 inch female bottom.
5)  Part No: MADJ58FT12FB. 5/8 inch female top. 1/2 inch female bottom.
6)  Part No: MADJ58FT58FB. 5/8 inch female top. 5/8 inch female bottom.
4.  Female Top-Female Bottom Adjustable Adaptors. Material: 
a.  Material: Machined aluminum.
1)  Part No: MAADJ12FT12FB. 1/2 inch female top. 1/2 inch female bottom.
2)  Part No: MAADJ12FT58FB. 1/2 inch female top. 5/8 inch female bottom.
3)  Part No: MAADJ58FT12FB. 5/8 inch female top. 1/2 inch female bottom.
4)  Part No: MAADJ58FT58FB. 5/8 inch female top. 5/8 inch female bottom.
** NOTE TO SPECIFIER ** Delete article if not required.
2.6  BASES
** NOTE TO SPECIFIER ** Delete base paragraph options not required. Then delete part options not required.
A.  Universal Mounting Base:
1.  Part No: 60U. Material: Cast bronze. Mounting Orientation: Vertical or horizontal.
a.  For use with 3/8 inch air terminals. 
b.  Fasten to surface with adhesive or screws.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: 60UB. Material: Cast bronze. Mounting Orientation: Vertical.
a.  For use with 1/2 inch air terminals.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: A60UB. Material: Cast aluminum.
a.  For use with 1/2 inch air terminals.
b.  For Use with Cabling: A28 and A30.
4.  Part No: 61U, Class I and Class II. Material: Cast bronze. Mounting Orientation: Vertical or horizontal.
a.  For use with 3/8-16 UNC threaded air terminals. 
b.  Fasten to surface with adhesive or screws.
c.  Cap Connection: With 5/16-18 UNC x 1-3/4 inch long. 304 stainless steel bolt.
d.  Components Connection: With 5/16-18 UNC x 1 inch long, 304 stainless steel bolt
e.  Paste Down Holes: 0.2656 inch minimum diameter.
f.  Overall Base Unit Height: 2-3/4 inch.
g.  For Use with Cabling: 28S, 32S, 40, and 21.
5.  Part No: 61UB, Class I and Class II. Material: Cast bronze. Mounting Orientation: Vertical or horizontal.
a.  For use with 1/2-13 UNC threaded air terminals.
b.  Fasten to surface with adhesive or screws.
c.  Cap Connection: With 5/16-18 UNC x 1-3/4 inch long. 304 stainless steel bolt.
d.  Components Connection: With 5/16-18 UNC x 1 inch long, 304 stainless steel bolt
e.  Paste Down Holes: 0.2656 inch minimum diameter.
f.  Overall Base Unit Height: 2-3/4 inch.
g.  For Use with Cabling: 28S, 32S, 40, and 21.
6.  Part No: 61UC, Class I and Class II. Material: Cast bronze. Mounting Orientation: Vertical or horizontal.
a.  For use with 5/8-11 UNC threaded air terminals.
b.  Fasten to surface with adhesive or screws.
c.  Cap Connection: With 5/16-18 UNC x 1-3/4 inch long. 304 stainless steel bolt.
d.  Components Connection: With 5/16-18 UNC x 1 inch long, 304 stainless steel bolt
e.  Paste Down Holes: 0.2656 inch minimum diameter.
f.  Overall Base Unit Height: 2-3/4 inch.
g.  For Use with Cabling: 28S, 32S, 40, and 21.
7.  Part No: A61UB, Class I and Class II. Material: Cast aluminum.
a.  For use with 1/2 inch air terminals.
b.  Fasten to surface with adhesive or screws.
c.  Cap Connection: With 5/16-18 UNC x 1-3/4 inch long. 304 stainless steel bolt.
d.  Components Connection: With 5/16-18 UNC x 1 inch long, 304 stainless steel bolt.
e.  Paste Down Holes: 0.2656 inch minimum diameter.
f.  Overall Base Unit Height: 2-3/4 inch.
g.  For Use with Cabling: A28 and A30.
8.  Part No: A61UC, Class I and Class II. Material: Cast aluminum.
a.  For use with 1/2-13 UNC air terminals.
b.  Fasten to surface with adhesive or screws.
c.  Cap Connection: With 5/16-18 UNC x 7/8 inch long. 304 stainless steel bolt.
d.  Paste Down Holes: 0.2656 inch minimum diameter.
e.  Overall Base Unit Height: 2-3/4 inch.
f.  For Use with Cabling: A28 and A30.
B.  Horizontal Mounting Base: 
1.  Part No: 60. Material: Cast bronze with 3/8 inch female threads. 
a.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: 60B. Material: Cast bronze base with 1/2 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
3.  Part No: A60B. Material: Cast aluminum base with 1/2 inch female threads.
a.  For Use with Cabling: A28 and A30.
C.  Adhesive Style Horizontal Mounting Base:
1.  Part No: 60X. Material: Cast bronze with 3/8 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: 60XB. Material: Cast bronze with 1/2 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
3.  Part No: A60XB. Material: Cast aluminum with 1/2 inch female threads.
a.  For Use with Cabling: A28 and A30.
D.  Vertical Flat Surface Base:
1.  Part No: 67B. Material: Cast bronze with 1/2 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A67B. Material: Cast aluminum with 1/2 inch female threads .
a.  For Use with Cabling: A28 and A30.
3.  Part No: 67C. Material: Cast bronze with 3/8 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
E.  Offset Vertical Base:
1.  Part No: 273. Material: Cast bronze with 1/2 inch female threads. 
a.  Air terminals are off set 1-3/4 inch from mounting surface.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A273. Material: Cast aluminum with 1/2 inch female threads.
a.  For Use with Cabling: A28 and A30.
3.  Part No: 274. Material: Cast bronze with 3/8 inch female threads. 
a.  Air terminals are off- set 1-3/4 inch from surface.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
F.  Vertical Mount for Chimney Base: Class I and II.
1.  Part No: C90X. Cast bronze base with 3/8 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: AC90X. Cast aluminum and 1/2 inch female threads.
a.  For Use with Cabling: A28 and A30.
3.  Part No: C90Y. Cast bronze base with 1/2 inch female threads.
a.  For Use with Cabling: 32S, 40, and 21.
G.  Flat Surface Horizontal Base:
1.  Part No: 179. Material: Cast bronze. 
a.  Bonding Surface: 8 square inches. 3/8 inch female threads.
2.  Part No: 179A. Material: Cast bronze
a.  Bonding Surface: 8 square inches. 1/2 inch female threads.
3.  Part No: A179A. Material: Cast aluminum. Description same as above.
a.  Bonding Surface: 8 square inches. 1/2 inch female threads.
H.  Heavy Duty Straight Connector:
1.  Part No: 260. Material: Cast bronze part
a.  Female Threads: 1/2 inch and two hex-head bolts for securing cable. 
b.  Female Threads: 5/8 inch and two hex-head bolts for securing cable. 
c.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A260. Material: Cast aluminum. 
a.  Female Threads: 1/2 inch and two hex-head bolts for securing cable. 
b.  Female Threads: 5/8 inch and two hex-head bolts for securing cable. 
c.  For Use with Cabling: A28 and A30.
I.  Flat Surface Vertical Base:
1.  Part No: 178. Material: Cast bronze with 1/2 inch female threads
a.  Bonding Surface: Over 4 square inches
2.  Part No: A178. Material: Cast aluminum with 1/2 inch female threads
a.  Bonding Surface: Over 4 square inches
J.  Standing Seam Base Support:
1.  Part No: 60SS. Material: Cast bronze base support with cable fastener.
a.  Cable can run parallel or perpendicular to standing seam. 
b.  Part is furnished with 3/8 inch female threads and for seams up to 13/16 inch
c.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: 60SS 1/2 inch ID. Material: Cast bronze base support with cable fastener.
a.  Cable can run parallel or perpendicular to standing seam. 
b.  Part is furnished with 1/2 inch ID female threads and for seams up to 13/16 inch wide. 
c.  For Use with Cabling: 32S, 40, and 21.
3.  Part No: A60SS 1/2 inch ID. Material: Aluminum base support with cable fastener.
a.  Cable can run parallel or perpendicular to standing seam. 
b.  Part is furnished with 1/2 inch ID female threads and for seams up to 7/8 inch wide.
c.  For Use with Cabling: A28 and A30.
K.  Pan Type Adhesive Air Terminal Base: Not UL listed.
1.  Part No: 266B. Material: Cast bronze base with 3/8 inch female threads and outer diameter of pan is 6 inch OD. 
a.  Pan is fastened with adhesive and filled with stone chips or concrete.
b.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: 266B 1/2 inch ID. Material: Cast bronze base with 1/2 inch ID female threads and outer diameter of pan is 6 inch OD. 
a.  Pan is fastened with adhesive and filled with stone chips or concrete.
b.  For Use with Cabling: 32S, 40, and 21.
3.  Part No: A266B. Material: Cast aluminum. 1/2 inch female only. Material: Cast aluminum base with 1/2 inch ID female threads and outer diameter of pan is 6 inch OD. 
a.  Pan is fastened with adhesive and filled with stone chips or concrete.
b.  For Use with Cabling: A28 and A30.
L.  Railing Bracket Air Terminal Base:
1.  Part No: 181. Material: Cast bronze. For use with railings up to 1-3/4 inch diameter. 
a.  Part is threaded for 3/8 inch female.
b.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: 181A. Material: Cast bronze. For use with railing up to 1-3/4 inch diameter. 
a.  Part is threaded for 1/2 inch female threads.
b.  For Use with Cabling: 32S, 40, and 21.
3.  Part No: A181A. Material: Cast aluminum. For use with railing up to 1-3/4 inch diameter.
a.  Part is threaded for 1/2 inch female threads.
b.  For Use with Cabling: A28 and A30.
M.  Shorter Saddle Style Air Terminal Base:
1.  Part No: M55. Material: Copper strap material is 6 inch in length for applications where space is limited. Not UL Listed. 
a.  Part is furnished with 3/8 inch female threads.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: M55 1/2 inch ID. Material: Copper strap material is 6 inch in length for applications where space is limited. Not UL Listed.
a.  Part is furnished with 1/2 inch female threads.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: MA55 1/2 inch ID. Material: Aluminum strap material is 6 inch in length for applications where space is limited.
a.  Part is furnished with I/2-13 inch female threads.
b.  For Use with Cabling: A28 and A30.
N.  Slider Saddle Base:
1.  Part No: M74. Material: Copper strap material 11 inch in length with adjustable slider cable support. 
a.  Part is furnished with 3/8 inch female threads.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: M74 1/2 inch ID. Material: Copper strap material 11 inch in length with adjustable slider cable support. 
a.  Part is furnished with 1/2 inch female threads.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: MA74 1/2 inch ID. Material: Aluminum strap material 11 inch in length with adjustable slider cable support. 
a.  Part is furnished with 1/2 inch female threads.
b.  For Use with Cabling: A28 and A30.
O.  Paste Down Saddle Base: Not UL listed.
1.  Part No: M74Y. Material: Copper strap 12 inch in length with clamp down cable connector. 
a.  Part is furnished with 3/8 inch female threads.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: M74Y 1/2 inch ID. Material: Copper strap 12 inch in length with clamp down cable connector. 
a.  Part is furnished with 1/2 inch female threads.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: MA74Y 1/2 inch ID. Material: Aluminum strap 12 inch in length with clamp down cable connector. 
a.  Part is furnished with 1/2 inch female threads.
b.  For Use with Cabling: A28 and A30.
P.  Concealed Saddle Base: Not UL listed.
1.  Part No: F414. Material: Cast bronze is 6-1/4 inch in length with 3/8 inch female threads.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: F414H. Material: Cast bronze part with 1/2 inch female threads.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: AF414. Material: Cast aluminum with 1/2 inch female threads.
a.  For Use with Cabling: A28 and A30.
Q.  Semi-Concealed Adjustable Base:
1.  Part No: 243. Material: Cast bronze base with adjustable adaptor and is furnished with 3/8 inch female threads.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: 243 1/2 inch ID. Material: Cast bronze base with adjustable adaptor and is furnished with 1/2 inch female threads.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: A243 1/2 inch ID. Material: Cast aluminum base with adjustable adaptor and is furnished with 1/2 inch female threads.
a.  For Use with Cabling: A28 and A30.
R.  Concealed Base Assemblies: 240 Series. 
1.  Threaded stainless steel stem (except for 3/8 inch copper assembly are copper threaded stem), neoprene washer, nailing bracket, cable connector, stainless steel washer, and nut. 
2.  Part No: 240 Assembly Copper, 3/8 inch x 15 inch stem.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: A240 Assembly Aluminum, 1/2 inch x 15 inch stem.
a.  For Use with Cabling: A28 and A30.
4.  Part No: 240B Assembly Copper, 3/8 inch x 18 inch stem.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
5.  Part No: 240-24 inch Assembly Copper, 3/8 inch x 24 inch stem.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
6.  Part No: A240B Assembly Aluminum, 1/2 inch x 18 inch stem.
a.  For Use with Cabling: A28 and A30.
7.  Part No: 240X Assembly Copper, 1/2 inch x 15 inch stem.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
8.  Part No: 240D Assembly Copper, 1/2 inch x 18 inch stem.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
** NOTE TO SPECIFIER ** Delete article if not required.
2.7  CONCEALED THRU ROOF AND THRU WALL ASSEMBLIES
** NOTE TO SPECIFIER ** Delete connector paragraph options not required. then delete part options not required.
A.  Thru Roof Connector:
1.  Part No: 325. Material: Cast bronze. Connector with pressure style cable fastener on top. 
a.  Bottom Side: Recessed to allow for sealant to assure a weather tight seal.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A325. Material: Cast aluminum. Connector with pressure style cable fastener on top. 
a.  Bottom Side: Recessed to allow for sealant to assure a weather tight seal.
b.  For Use with Cabling: A28.
3.  Part No: 272A. Material: Cast bronze. Swivel crimp connector on each end with threaded stainless steel rod 3/8 inch x 4-3/4 inch. Not UL listed.
a.  For Use with Cabling: 28S and 32S.
4.  Part No: A272A. Material: Cast aluminum. Swivel crimp connector on each end with threaded stainless steel rod 1/2 inch x 4-3/4 inch.
a.  For Use with Cabling: A28.
B.  Thru Roof Connector for 1-1/2 inch PVC:
1.  Part No: 597C. Material: Cast bronze and machined brass. 
a.  Assembly consists of IP-597 Cap, cable connector, IP-M597C bottom cable connector and 1/2 inch x 8 inch threaded stainless steel rod.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  A597C. Material: Cast and machined aluminum. Assembly.
a.  Assembly consists of IP-A597 Cap, cable connector, IP-MA597C bottom cable connector and 1/2 inch x 8 inch threaded stainless steel rod.
b.  For Use with Cabling: A28 and A30.
C.  Bimetallic Thru Roof Connector for 1 inch PVC:
1.  Part No: 597BM. Material: Cast bronze and aluminum.
a.  Assembly consists of aluminum IP-A597 cap, cable connector on top, IP-M597 bottom cable connector with hex head bolts and 1/2 inch x 8 inch threaded stainless steel rod.
b.  For Use with Cabling: 28S, 32S, 40, 21, A28, and A30.
D.  Thru Roof Connector Assembly for 1-1/2 inch PVC:
1.  Part No: 597P. Material: Cast bronze and machined brass.
a.  Assembly consists of IP-297A cable connector, IP-247A neoprene washer, PVC end cap, and IP-M597C bottom cable connector with set screws. 
b.  Overall assembly length is 4-1/2 inch.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A597P. Material: Cast and machined aluminum. 
a.  Assembly consists of IP-A297A cable connector, IP-247A neoprene washer, PVC end cap, and IP-MA597C bottom cable connector with set screws. 
b.  Overall assembly length is 4-1/2 inch.
c.  For Use with Cabling: A28 and A30.
3.  Part No: 597PBM. Material: Cast aluminum and machined brass.
a.  Assembly consists of IP-A297A cable connector, IP-247A neoprene washer, PVC end cap, and IP-M597C bottom cable connector with set screws. 
b.  Overall assembly length is 4-1/2 inch.
c.  For Use with Cabling: 28S, 32S, 40, 21, A28, and A30.
E.  Thru Roof Connector and Cap:
1.  Part No: 597, Cap. Material: Cast bronze.
a.  Includes both the IP-60U cable connector and cap and is drilled out for
b.  1/2 inch rod. Nut and washer are not included.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A59,7 Cap. Material: Aluminum. 
a.  Includes both the IP-A60U cable connector and cap and is drilled out for
b.  1/2 inch rod. Nut and washer are not included.
c.  For Use with Cabling: A28 and A30.
3.  Part No: 334T, 3/8 inch Threaded SS Rod.
a.  Furnished in multiples of 1 inch or by the foot.
4.  Part No: 335T - 1/2 inch Threaded SS Rod.
a.  Furnished in multiples of 1 inch or by the foot.
5.  Part No: M597 Bottom Only. Machined brass connector with hex-head bolts. 
a.  For Use with Cabling: 28S, 32S, 40, and 21.
6.  Part No: MA597 Bottom Only. Machined aluminum. Description same as above. 
a.  For Use with Cabling: A28 and A30.
7.  Part No: M597C Bottom Only. Machined brass connector with set screws.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
8.  Part No: MA597C Bottom Only. Machined aluminum connector with set screws.
a.  For Use with Cabling: A28 and A30.
F.  Right Angle Thru Roof Connector:
1.  Part No: 597X. Material: Cast bronze.
a.  Consists of IP-596 bus connector, neoprene washer, hex nut, washer, IP-M597 bottom cable connector and 1/2 inch x 8 inch threaded stainless steel rod. 
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A597X. Material: Aluminum. 
a.  Consists of IP-596 bus connector, neoprene washer, hex nut, washer, IP-M597 bottom cable connector and 1/2 inch x 8 inch threaded stainless steel rod. 
b.  For Use with Cabling: A28 and A30.
G.  Thru Wall Connector:
1.  Part No: 272X. Material: Cast bronze.
a.  Assembly includes two bronze cable connectors, 1/2 inch x 12 inch threaded stainless steel rod, neoprene washer, hex nut, and washer. 
b.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A272X. Material: Cast aluminum.
a.  Assembly includes two bronze cable connectors, 1/2 inch x 12 inch threaded stainless steel rod, neoprene washer, hex nut, and washer. 
b.  For Use with Cabling: A28 and A30.
H.  Bi-Metal Thru-Wall Connector:
1.  Part No: 272X BM. Material: Cable connectors in bronze and aluminum. 
a.  Assembly includes two bronze cable connectors, 1/2 inch x 12 inch threaded stainless steel rod, neoprene washer, hex nut, and washer. 
b.  For Use with Cabling: 32S, 40, 21, A28 and A30.
** NOTE TO SPECIFIER ** Delete paragraph if not required. Then delete part options not required.
I.  Straight Thru Wall Assembly:
1.  Part No: 597. Material: Machined Bronze. Consists of two neoprene washers, hex nut, washer, IPM597 cable connector on each end and 1/2 inch x 8 inch threaded stainless steel rod.
a.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A597. Material: Machined aluminum. Consists of two neoprene washers, hex nut, washer, IPMA597 cable connector on each end and 1/2 inch x 8 inch threaded stainless steel rod.
a.  For Use with Cabling: A28 and A30.
** NOTE TO SPECIFIER ** Delete article if not required.
2.8  CONNECTORS AND SPLICERS
** NOTE TO SPECIFIER ** Delete paragraph options not required. Then delete part options not required.
A.  Parallel Splicer:
1.  Part No: 193S. Pressed copper crimp splicer 2 inch length.
a.  For Use with Cabling: 28S and 32S. Not UL listed.
2.  Part No: A193S. Pressed aluminum crimp splicer 2 inch length.
a.  For Use with Cabling: A28. Not UL listed.
3.  Part No: 193A. Cast bronze crimp splicer 2 inch length.
a.  For Use with Cabling: 28S and 32S.
4.  Part No: A193A. Cast aluminum crimp splicer 2 inch length.
a.  For Use with Cabling: A28.
5.  Part No: 193X. Cast bronze crimp splicer 2 inch length. Not UL listed. 
a.  For one main cable and one bonding cable.
b.  For Use with Cabling: 22 and 32S.
6.  Part No: A193X. Cast aluminum crimp splicer 2 inch length. Not UL listed. 
a.  For one main cable and one bonding cable.
b.  For Use with Cabling: A22 and A28.
7.  Part No: 193X22. Cast bronze crimp splicer 2 inch length. Not UL listed.
a.  For use with two bonding cables. 
b.  For Use with Cabling: 22.
B.  Straight Splicer:
1.  Part No: 33L. Pressed copper crimp splicer 3-3/4 inch length. 
a.  For Use with Cabling: 28S and 32S. Not UL listed.
2.  Part No: Pressed aluminum. Description same as above.
a.  For Use with Cabling: A28.
3.  Part No: 33X. Cast bronze crimp splicer 4-1/2 inch length.
a.  For Use with Cabling: 28S and 32S.
4.  Part No: A33X. Cast aluminum crimp splicer 4-1/2 inch length.
a.  For Use with Cabling: A28.
C.  Bimetal Straight Splicer:
1.  Part No: A33D. Cast aluminum and bronze crimp splicer 5-1/2 inch length.
a.  For Use with Cabling: 28S, 32S, and A28.
D.  "T" Splicer:
1.  Part No: 34L. Pressed copper crimp splicer.
a.  For Use with Cabling: 28S and 32S. Not UL listed.
2.  Part No: A34L. Pressed aluminum crimp splicer.
a.  For Use with Cabling: A28. Not UL listed.
3.  Part No: 3. Cast bronze crimp splicer. 
a.  For one primary and secondary cable.
b.  For Use with Cabling: 22 and 32S.
4.  Part No: A3. Cast aluminum crimp splicer. 
a.  For one primary and secondary cable.
b.  For Use with Cabling: A22 and A28.
5.  Part No: 262. Cast bronze crimp splicer.
a.  For Use with Cabling: 28S and 32S.
6.  Part No: A262. Cast aluminum crimp splicer.
a.  For Use with Cabling: A28.
E.  Bimetal "T" Splicer:
1.  Part No: A34B. Cast aluminum and bronze crimp splicer for use with copper and aluminum cable.
a.  For Use with Cabling: 32S and A28.
2.  Part No: A34A. Cast aluminum and bronze crimp splicer for use with copper and aluminum cable.
a.  For Use with Cabling: 32S and A28.
F.  Secondary Multi-Purpose Clamp: Not UL listed.
1.  Part No: 297. Cast bronze crimp splicer 3/4 inch length. 
a.  For one primary and one secondary cable.
b.  For Use with Cabling: 22, 28S and 32S.
2.  Part No: A297. Cast aluminum crimp splicer 3/4 inch length. 
a.  For one primary and one secondary cable.
b.  For Use with Cabling: A22 and A28.
G.  Secondary All-Purpose Parallel Connector: Not UL listed.
1.  Part No: 25G. Cast bronze pressure style connector 1 inch length. 
a.  For one primary and one secondary cable. 
b.  For Use with Cabling: 22, 28S and 32S.
2.  Part No: A25G. Cast aluminum. pressure style connector 1 inch length. 
a.  For one primary and one secondary cable.
b.  For Use with Cabling: A22 and A28.
H.  Large Parallel Multi-Purpose Clamp
1.  Part No: 297A. Cast bronze pressure style connector 1-1/2 inch length. 
a.  For Use with Cabling: 28S, 32S, 40 and 21.
2.  Part No: A297A. Cast aluminum pressure style connector 1-1/2 inch length.
a.  For Use with Cabling: A28 and A30.
I.  Parallel All Purpose Connector:
1.  Part No: G28. Cast bronze pressure style connector 2 inch in length. 
a.  For Use with Cabling: 32S and 40.
2.  Part No: AG28. Cast aluminum pressure style connector 2 inch in length. 
a.  For Use with Cabling: A28 and A30.
J.  Large Parallel All Purpose Connector:
1.  Part No: G27. Cast bronze pressure type connector 4 inch in length. 
a.  For Use with Cabling: 32S and 40.
2.  Part No: AG27. Cast aluminum pressure type connector 4 inch in length.
a.  For Use with Cabling: A28 and A30.
K.  Heavy Duty Parallel All Purpose Connector:
1.  Part No: 296. Cast bronze pressure style connector. 2-1/2 inch in length.
a.  For Use with Cabling: 40, 21 and G3.
2.  Part No: A296. Cast aluminum pressure style connector 2-1/2 inch in length.
a.  For Use with Cabling: A30.
L.  Parallel Bimetal Connector
1.  Part No: A41P. Cast bronze and aluminum pressure style connector.
a.  For Use with Cabling: 32S, 40, A28, and A30.
M.  Heavy Duty Straight Cable Connector
1.  Part No: MG73. Machined brass bolt style part 4-7/8 inch length. 
a.  For Use with Cabling: 32S, 40, 21.
2.  Part No: MAG73. Machined aluminum bolt style part 4-7/8 inch length.
a.  For Use with Cabling: A28 and A30.
N.  Bimetal Connector-Disconnector:
1.  Part No: MA175. Machined brass and aluminum part for use with copper and aluminum cables. Length is 5 inch.
a.  For Use with Cabling: 32S, 40, A21, A28, and A30.
O.  Cross Run Connector:
1.  Part No: 119. Cast bronze pressure type connector for connecting two cables.
a.  For Use with Cabling: 32S and 40.
2.  Part No: 119A. Cast bronze pressure type connector for connecting two larger cables up to 5/8 inch diameter.
a.  For Use with Cabling: 21 and G3.
3.  Part No: A119A. Cast aluminum pressure type connector for connecting two cables. 
a.  For Use with Cabling: A28 and A30.
P.  "T" Connector:
1.  Part No: 304. Cast bronze pressure type "T" connector.
a.  For Use with Cabling: 32S, 40, 21.
2.  Part No: A304. Cast aluminum pressure type "T" connector.
a.  For Use with Cabling: A28 and A30.
Q.  Bimetal "T" Connector:
1.  Part No: A304A. Cast bronze and aluminum pressure type "T" Connector.
a.  For Use with Cabling: 32S, 40, A28, and A30.
2.  Part No: A304B. Cast bronze and aluminum pressure type "T" Connector.
a.  For Use with Cabling: 32S, 40, A28, and A30.
R.  Small Metal Track Connector:
1.  Part No: 4. Cast bronze. Crimp splicer connector for smaller cable. Not UL listed. 
a.  Mounting hole is 5/16 inch diameter. 
b.  For Use with Cabling: 22.
2.  Part No: A4. Cast aluminum. Crimp splicer connector for smaller cable. Not UL listed. 
a.  Mounting hole is 5/16 inch diameter. 
b.  For Use with Cabling: A22.
S.  Large Metal Track Connector:
1.  Part No: 5. Cast bronze. Crimp splicer connector for standard cable. 
a.  Mounting hole is 5/16 inch diameter.
b.  For Use with Cabling: 28S and 32S.
2.  Part No: A5. Cast aluminum. Crimp splicer connector for standard cable. 
a.  Mounting hole is 5/16 inch diameter.
b.  For Use with Cabling: A28.
T.  Two Hole Track Connector:
1.  Part No: 219. Cast bronze. Crimp splicer connector for standard size cable.
a.  For Use with Cabling: 28S and 32S.
2.  Part No: A219. Cast aluminum. Crimp splicer connector for standard size cable.
a.  For Use with Cabling: A28.
U.  Bus Terminal:
1.  Part No: 596. Cast bronze. With 4-1/2 sq. inches of contact for standard cable. 
a.  Mounting hole is 1/2 inch diameter.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A596. Cast aluminum. With 4-1/2 sq. inches of contact for standard cable. 
a.  Mounting hole is 1/2 inch diameter.
b.  For Use with Cabling: A28 and A30.
V.  Small Bus Terminal: 
1.  Part No: G68. Cast bronze. Bonding lug for smaller bonding cable. 
a.  Mounting hole is 5/16 inch diameter.
b.  For Use with Cabling: 22.
2.  Part No: AG68. Cast aluminum. Bonding lug for smaller bonding cable. 
a.  Mounting hole is 5/16 inch diameter.
b.  For Use with Cabling: A22.
W.  Bus Terminal:
1.  Part No: G67. Cast bronze. Used for connecting standard cable. 
a.  Mounting hole is 1/2 inch diameter
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: AG67. Cast aluminum. Used for connecting standard cable. 
a.  Mounting hole is 1/2 inch diameter
b.  For Use with Cabling: A28 and A30.
X.  Heavy Duty Bus Terminal:
1.  Part No: 596A. Cast bronze. Has 3 square inches of surface contact for connecting larger cables to larger metal bodies. 
a.  Mounting hole is 1/2 inch diameter. 
b.  For Use with Cabling: 40 and 21.
2.  Part No: A596A. Cast aluminum. Has 3 square inches of surface contact for connecting larger cables to larger metal bodies. 
a.  Mounting hole is 1/2 inch diameter. 
b.  For Use with Cabling: A28 and A30.
3.  Part No: 347. Cast bronze. Bus terminal with 6 square inches of surface contact for two cables up to 5/8 inch diameter. 
a.  Mounting hole is 1/2 inch diameter. 
b.  For Use with Cabling: 40, 21, and G3.
4.  Part No: A347. Cast aluminum. Bus terminal with 6 square inches of surface contact for two cables up to 5/8 inch diameter. 
a.  Mounting hole is 1/2 inch diameter. 
b.  For Use with Cabling: A30.
Y.  Cable Connector to Flat Steel: Not UL listed.
1.  Part No: 298. Cast bronze. Pressure type connector for bonding cables only. 
a.  For Use with Cabling: 22, 28S, 32S.
2.  Part No: A298. Cast aluminum. Pressure type connector for bonding cables only.
a.  For Use with Cabling: A22.
Z.  Large Cable Connector to Flat Steel:
1.  Part No: 298A. Cast bronze. Pressure type connector for standard size cable. 
a.  For Use with Cabling: 28S, 32S, 40 and 21.
2.  Part No: A298A. Cast aluminum. Pressure type connector for standard size cable.
a.  For Use with Cabling: A28 and A30.
AA.  Bonding Connector:
1.  Part No: 120. Cast bronze. Crimp and pressed copper splicer for standard cable bonds to metallic surfaces. 
a.  Bonding area is 4 square inches.
b.  Part is tinned. 
c.  For Use with Cabling: 28S and 32S.
2.  Part No: A120. Cast and pressed aluminum. Crimp and pressed copper splicer for standard cable bonds to metallic surfaces. 
a.  Bonding area is 4 square inches.
b.  For Use with Cabling: A28.
AB.  Bonding Connector Plate:
1.  Part No: 238B. Cast bronze. Plate with pressure type universal style cable fastener. 
a.  Bonding area is 8 square inches. 
b.  For Use with Cabling: 28S, 32S, 40 and 21.
2.  Part No: A238B. Cast Aluminum. Plate with pressure type universal style cable fastener. 
a.  Bonding area is 8 square inches. 
b.  For Use with Cabling: A28 and A30.
AC.  Heavy Duty Bonding Plate:
1.  Part No: 238. Cast bronze. Plate with 8 square inches of bonding area
a.  Mounting hole is 3/4 inch diameter.
b.  For Use with Cabling: 28S, 32S, 40 and 21.
2.  Part No: A238. Cast aluminum. Plate with 8 square inches of bonding area
a.  Mounting hole is 3/4 inch diameter.
b.  For Use with Cabling: A28 and A30.
3.  Part No: G89. Cast bronze. Plate and size is 4 inch x 4 inch x 3/16 inch.
a.  Bonding Area: 16 square inches. 
b.  For Use with Cabling: 32S, 40 and 21.
4.  Part No: AG89. Cast aluminum. Plate and size is 4 inch x 4 inch x 3/16 inch.
a.  Bonding Area: 16 square inches. 
b.  For Use with Cabling: A28 and A30.
AD.  Extra Heavy Duty Bonding Plate:
1.  Part No: G88. Cast bronze. Plate size is 6 inch x 4-7/16 inch x 3/16 inch.
a.  Bonding Area: 26 square inches
b.  For Use with Cabling: 32S, 40 and 21.
2.  Part No: AG88. Cast aluminum. Plate size is 6 inch x 4-7/16 inch x 3/16 inch.
a.  Bonding Area: 26 square inches
b.  For Use with Cabling: A28 and A30.
AE.  Bimetal Connector:
1.  Part No: A183X. Cast bronze and aluminum. For connecting copper cable to aluminum surfaces. 
a.  Mounting hole is 5/16 inch diameter.
b.  For Use with Cabling: 32S, 40 and 21.
AF.  Bimetal Bonding Plate:
1.  Part No: A183. Cast aluminum and bronze. For connecting copper cable to structural beams. 
a.  Bonding Area: 8 square inches.
b.  Mounting holes are 5/16 inch diameter.
c.  For Use with Cabling: 32S, 40 and 21.
AG.  Heavy Duty Beam Connector:
1.  Part No: 235X. Cast bronze.
a.  Bonding Area: 8 square inches.
b.  For cables as shown and for use with steel plates up to 3/4 inch thick.
c.  For Use with Cabling: 32S, 40 and 21.
2.  Part No: A235X. Cast Aluminum.
a.  Bonding Area: 8 square inches.
b.  For cables as shown and for use with steel plates up to 3/4 inch thick.
c.  For Use with Cabling: A28 and A30.
AH.  Vent Pipe Bonding Strap:
1.  Part No: 118. Cast bronze. Crimp style fitting (IP-5) with 15 inch length of tinned IP-49X copper strap.
a.  For use with up to 4 inch pipe. 
b.  For Use with Cabling: 28S and 32S.
2.  Part No: A118. Cast aluminum. Crimp style fitting (IP-5) with 15 inch length of tinned IP-49X copper strap.
a.  For use with up to 4 inch pipe. 
b.  For Use with Cabling: A28.
3.  Part No: 118X. Cast Bronze. Pressure type fitting (IP-596) with 15 inch of tinned IP-49X copper strap. 
a.  For use with up to 4 inch pipe.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
4.  Part No: A118X. Cast aluminum. Pressure type fitting (IP-596) with 15 inch of tinned IP-49X copper strap. 
a.  For use with up to 4 inch pipe.
b.  For Use with Cabling: A28 and A30.
AI.  Adjustable Strap Fastener:
1.  Part No: 307X. Cast bronze. Connector is used with (IP-49) strap. 
2.  Part No: A307X. Cast aluminum. Connector is used with (IP-A49) strap.
AJ.  Bonding Connector:
1.  Part No: 308. Cast bronze. Crimp connector for standard cable and for 1 inch (IP-49) strap.
a.  For Use with Cabling: 28S and 32S.
2.  Part No: A308. Cast aluminum. Crimp connector for standard cable and for 1 inch (IP-A49)strap.
a.  For Use with Cabling: A28.
AK.  One Nail Clip Fastener:
1.  Part No: 83. Pressed copper. Loop for standard size cables. 
a.  For Use with Cabling: 28S and 32S.
2.  Part No: A83. Pressed aluminum. Loop for standard size cables.
a.  For Use with Cabling: A28.
AL.  Loop Fastener:
1.  Part No: 121A. Pressed copper. Loop for standard size cables. 
a.  Mounting hole is 1/4 inch diameter.
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A121A. Pressed aluminum. Loop for standard size cables. 
a.  Mounting hole is 1/4 inch diameter.
b.  For Use with Cabling: A28.
AM.  Large Loop Fastener:
1.  Part No: 121C. Pressed copper. Loop for 4/0 cable.
a.  Mounting hole is 1/4 inch diameter.
b.  For Use with Cabling: G3.
2.  Part No: A121C. Pressed aluminum. Loop for 4/0 cable.
a.  Mounting hole is 1/4 inch diameter.
b.  For Use with Cabling: A30.
AN.  Standing Seam Loop Fastener:
1.  Part No: 121SS. Cast bronze. Base with pressed copper loop style fastener for seams up to 13/16 inch wide. 
a.  Cable run can be parallel or perpendicular. 
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A121SS. Machined aluminum. Base with pressed copper loop style fastener for seams up to 7/8 inch wide. 
a.  For Use with Cabling: A28.
** NOTE TO SPECIFIER ** Delete article if not required.
2.9  FASTENERS AND HARDWARE
** NOTE TO SPECIFIER ** Delete fastener and hardware paragraph options not required. Then delete part options not required.
A.  One Hole Fastener:
1.  Part No: 84. Cast bronze. Fastener for mounting with nail.
a.  For Use with Cabling: 28S and 32S.
2.  Part No: A84. Cast aluminum. Fastener for mounting with nail.
a.  For Use with Cabling: A28.
B.  Large One Hole Fastener:
1.  Part No: 84B. Cast bronze. Fastener has 1/4 inch diameter hole for mounting.
a.  For Use with Cabling: 28S and 32S.
2.  Part No: A84B. Cast aluminum. Fastener has 1/4 inch diameter hole for mounting.
a.  For Use with Cabling: A28.
C.  Poly Adhesive Cable Fastener:
1.  Part No: 265P. Superior polycarbonate plastic adhesive cable holder. 
a.  Dimensions (WxL) 2-3/8 x 3-1/4 inches.
b.  Extremely durable. 
c.  Fully approved by UL including temperature and impact tests. 
d.  For Use with Cabling: 28S and 32S.
2.  Part No. A265P. Superior polycarbonate plastic adhesive cable holder. 
a.  Dimensions (WxL) 2-3/8 x 3-1/4 inches.
b.  Extremely durable.
c.  Fully approved by UL including temperature and impact tests. 
d.  Smooth ID for use with larger cables.
e.  For Use with Cabling: 40, 21, A28, and A30.
D.  Adhesive Cable Fastener:
1.  Part No: 265A. Pressed copper. Adhesive cable fastener with three fold-over tabs to secure cable. 
a.  Fastener has rolled edges to prevent cuts to mounting surfaces. 
b.  For use on flat surfaces where fastener penetration is not an option. 
c.  Dimensions (WxL): 2-1/2 x 3-1/2 inches.
d.  For Use with Cabling: 28S, 32S, 40, 21, and G3.
2.  Part No: A265A. Pressed aluminum. Adhesive cable fastener with three fold-over tabs to secure cable. 
a.  Fastener has rolled edges to prevent cuts to mounting surfaces. 
b.  For use on flat surfaces where fastener penetration is not an option. 
c.  Dimensions (WxL): 2-1/2 x 3-1/2 inches.
d.  For Use with Cabling: A28 and A30.
E.  No Nail Pan Style Cable Fastener:
1.  Part No: 266. Cast bronze. Fastener with crimp type connector is filled with stone or chips and adhered to roof with adhesive. 
a.  Outer diameter is 4 inch. 
b.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A266. Cast aluminum. Fastener with crimp type connector is filled with stone or chips and adhered to roof with adhesive. 
a.  Outer diameter is 4 inch. 
b.  For Use with Cabling: A28 and A30.
F.  Paste Down Cable Fastener:
1.  Part No: 267. Cast bronze. With clamp style fastener. 
a.  3 inch in diameter. 
b.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A267. Cast aluminum. With clamp style fastener. 
a.  3 inch in diameter. 
b.  For Use with Cabling: A28 and A30.
G.  Railing Bracket Clamp:
1.  Part No: 181C. Pressed Copper. Fastener clamp. Fits railings up to 1-3/4 inch diameter. 
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A181C. Pressed aluminum. Fastener clamp. Fits railings up to 1-3/4 inch diameter.
a.  For Use with Cabling: A28.
H.  Slate Roof Cable Fastener:
1.  Part No: 268. Press copper. For installation onto slate roofs for cable that runs parallel or perpendicular. 
a.  Length is adjustable.
b.  Slips under shingle and hooks around nail.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A268. Pressed aluminum. For installation onto slate roofs for cable that runs parallel or perpendicular. 
a.  Length is adjustable.
b.  For Use with Cabling: A28.
I.  Lock Washers:
1.  Part No: 148L - 1/4 inch.
2.  Part No: 148AL - 5/16 inch.
3.  Part No: 148BL - 3/8 inch.
J.  Flat Washers:
1.  Part No: 249L - 1/4 inch.
2.  Part No: 249AL - 5/16 inch.
3.  Part No: 249BL - 3/8 inch.
4.  Part No: 249CL - 1/2 inch.
K.  Lead Washers:
1.  Part No: 301B - 1-1/4 inch OD Washer. For use with either 3/8 inch or 1/2 inch stems. 
L.  Neoprene Rubber Washers:
1.  Part No: 247 - 1/4 inch ID x 9/16 inch OD.
2.  Part No: 247A - 3/8 inch ID x 1-1/4 inch OD.
M.  Nails:
1.  Part No: 143 - Copper 4 Penny nail. 1-1/2 inch length.
2.  Part No: 144 - Copper 6 Penny nail. 2 inch length.
3.  Part No: 143L - Stainless Steel Ring Shank 4 Penny nail. 1-1/2 inch length.
4.  Part No: 144L - Stainless Steel Ring Shank 6 Penny nail. 2 inch length.
N.  Phillips Head Screws:
1.  Part No: 125 - No. 12 - 3/4 inch length.
2.  Part No: 224 - No. 12 - 1 inch length.
3.  Part No: 225 - No. 12 - 1-1/2 inch length.
O.  Tek Screws:
1.  125T - No. 10-14 x 1 inch length. Self-tapping.
2.  125T12 - No. 12-14 x 1-1/4 inch Length. Self-tapping.
P.  Hex Head Bolts:
1.  Part No: 302L - 5/16 inch-18 x 3/4 inch length.
2.  Part No: 302AL - 3/8 inch-16 x 1 inch length.
Q.  Nuts:
1.  Part No: 128L - 1/4 inch-20.
2.  Part No: 128AL - 5/16 inch-18.
3.  Part No: 128BL - 3/8 inch-16.
4.  Part No: 128CL - 1/2 inch-13.
5.  Part No: 128DL - 5/8 inch - 11.
R.  Phillips Head Machine Screws:
1.  Part No: 130L - 1/4 inch -20 x 1/2 inch length.
2.  Part No: 131L - 1/4 inch-20 x 3/4 inch length.
3.  Part No: 132L - 1/4 inch-20 x 1 inch length.
4.  Part No: 133L - 1/4 inch-20 x 1-1/2 inch length.
S.  Loop Fastener With Lead Anchor.
1.  Part No: 123. Assembly includes an IP-121A copper loop fastener and a 1/4 inch lead anchor.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A123. Assembly includes an IP-A121A aluminum loop fastener and a 1/4 inch lead anchor.
a.  For Use with Cabling: A28.
T.  Loop Fastener With Expansion Anchor:
1.  Part No: 124. Assembly includes an IP-121A copper loop fastener and a 1/4 inch expansion anchor.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A124. Assembly includes an IP-A121A aluminum loop fastener and a 1/4 inch expansion anchor.
a.  For Use with Cabling: A28.
U.  Loop Fastener With Lead Anchor:
1.  Part No: G64. Assembly includes 1 inch Stainless steel wood screw, IP-121A copper loop fastener and lead anchor.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: AG64. Assembly includes 1 inch Stainless steel wood screw, IP-A121A aluminum loop fastener and lead anchor.
a.  For Use with Cabling: A28.
V.  Expansion Anchor and Screw:
1.  Part No: 292. Cast bronze. Clamp with anchor and screw.
a.  For Use with Cabling: 28S, 32S, and 40.
2.  Part No: A292. Cast aluminum. Clamp with anchor and screw.
a.  For Use with Cabling: A28.
W.  Lead Anchor and Screw:
1.  Part No: 293. Cast bronze. With lead anchor and screw.
a.  For Use with Cabling: 28S, 32S, and 40.
2.  Part No: A293. Cast aluminum. With lead anchor and screw.
a.  For Use with Cabling: A28.
X.  Lead Anchor and Screw-In: For wood applications.
1.  Part No: 295B. For No. 12 Size Screw (IP-224), 1 inch length. Drill size 5/16 inch.
2.  Part No: 295C. For No. 12 Size Screw (IP-225), 1-1/2 inch length. Drill size 5/16 inch.
Y.  Expansion Anchors: For wood applications.
1.  Part No: 294. 1/4 inch-20, 1-1/4 inch length. Drill size 1/2 inch.
2.  Part No: 294A. 5/16 inch-18, 1-1/2 inch length. Drill size 9/16 inch.
3.  Part No: 561. 3/8 inch-16, 2 inch length. Drill size 3/4 inch.
Z.  Lead Anchors: For masonry applications.
1.  Part No: 295. 1/4 inch-20, 3/4 inch length. Drill size 1/2 inch.
2.  Part No: 295A. 5/16 inch-18, 1 inch length. Drill size 5/8 inch.
3.  Part No: 562. 3/8 inch-16, 1-1/4 inch length. Drill size 3/4 inch.
4.  Part No: 564. 1/2 inch-13, 1-1/2 inch length. Drill size 7/8 inch.
AA.  Hammer Drive Anchors:
1.  Part No: HD1412S. Stainless steel drive nail anchor, 1/4 inch diameter x 1-1/4 inch length.
** NOTE TO SPECIFIER ** Delete article if not required.
2.10  GROUNDING
** NOTE TO SPECIFIER ** Delete paragraph options not required. then delete part options not required
A.  Ground Rods - Copper clad:
1.  Part No: 137. 1/2 inch.
2.  Part No: 138. 1/2 inch.
3.  Part No: 139. 5/8 inch.
4.  Part No: 577. 5/8 inch.
5.  Part No: 579. 3/4 inch.
B.  Ground Rod Clamps: Cast bronze clamp with two stainless steel bolts.
1.  Part No: 50A. 1/2 inch Clamp.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: 51A. 5/8 inch Clamp.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
3.  Part No: 52A. 3/4 inch Clamp.
a.  For Use with Cabling: 40, 21, and G3.
C.  Compression Ground Rod Couplers: 3 inch length compression couplers for applications that require multiple ground rods.
1.  Part No: 141CC. 1/2 inch Coupler.
2.  Part No: 141XC. 5/8 inch Coupler.
3.  Part No: 141YC. 3/4 inch Coupler.
D.  Heavy Duty Cross Run Camp: Not UL listed.
1.  Part No: 119B. Cast bronze. Part has four hex screws and is used for cross-connecting 1/2 inch diameter cable to 5/8 inch or 3/4 inch diameter ground rods.
a.  For Use with Cabling: 40, 21.
E.  All Purpose U-Bolt Clamp: To be used as a secondary connection to a supplemental grounding system. Not UL listed.
1.  Part No: 28U. Cast bronze. Connector used in addition to ground rod clamp where a connection is needed to tap into a counterpoise or ground loop. 
a.  One or two horizontal cables can be utilized.
b.  Ground Rod: Up to 3/4 inch diameter.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
F.  Heavy Duty Ground Rod and Cross Run Clamp: Not UL listed.
1.  Part No: 196. Cast bronze. Part with 4 inch length cable connector for connection to 5/8 inch diameter or 3/4 inch ground rod. 
a.  For Use with Cabling: 32S, 40, and 21.
G.  All Purpose Ground Rod and Cable Clamp: Not UL listed.
1.  Part No: 197. Cast bronze. Connector for ground rods up through 3/4 inch diameter and connection to one cable in a vertical or horizontal position.
a.  For Use with Cabling: 32S, 40, and 21.
H.  Large Four Wing Ground Plate:
1.  Part No: 584. Made from 20 gauge copper sheet with each wing 3-1/2 inches wide x 18 inches in length.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
I.  Small Four Wing Ground Plate:
1.  Part No: 585. Made from 20 gauge copper sheet with each wing 6 inches wide x 9 inches in length.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
J.  Sold Cast Ground Plates:
1.  Part No: 586. Cast bronze ground plate. Dimensions (WxLxT): 12 x 12 x 1/4 inch with two mechanical cable clamps to secure the cable.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: 586X. Cast bronze ground plate. Dimensions (WxLxT): 12 x 12 x 1/2 inch with two mechanical cable clamps to secure the cable.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
K.  Copper Sheet Ground Plates:
1.  20 gauge sheets with two mechanical cable clamps to secure cable. 
2.  Part No: 587: Dimensions (WxL): 18 x 36 inches.
3.  Part No: 587A: Dimensions (WxL): 36 x 36 inches.
4.  Part No: 588: Dimensions (WxL): 18 x 24 inches.
5.  Part No: 589: Dimensions (WxL): 18 x 18 inches.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
L.  Small Pipe Clamp for Copper Pipes:
1.  Part No: 306CX. Cast bronze pipe clamp for cables through 2/0 providing 1-1/2 inches contact. 
2.  Fits maximum 3/4 inches copper pipe and by inverting bottom casting allows for smaller 1/4 to 5/8 inch copper pipe. 
3.  Lower casting is tinned to prevent corrosion.
a.  For Use with Cabling: 22, 28S, 32S, 40, and 21.
M.  Small Aluminum Pipe Clamp:
1.  Part No: A306CX. Cast aluminum pipe clamp for cables through 2/0 providing 1-1/2 inches contact. 
2.  Fits maximum 3/4 inches copper pipe and by inverting bottom casting allows for smaller 1/4 to 5/8 inch copper pipe. 
3.  Lower casting is tinned to prevent corrosion.
a.  For Use with Cabling: A22, A28, and A30.
N.  Small Perfection Pipe Clamp:
1.  Part No: 306. Cast bronze pipe clamp for cables through 2/0 providing 1-1/2 inch contact. Fits 1/2 to 1 inch iron pipes and 1/4 to 1 inch copper pipes. 
a.  Maximum 1-1/2 inch outer diameter. 
b.  Part is tinned to prevent corrosion.
c.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A306. Cast aluminum pipe clamp for cables through 2/0 providing 1-1/2 inch contact. Fits 1/2 to 1 inch iron pipes and 1/4 to 1 inch copper pipes. 
a.  Maximum 1-1/2 inch outer diameter. 
b.  Part is tinned to prevent corrosion.
c.  For Use with Cabling: A28 and A30
O.  Medium Perfection Pipe Clamp:
1.  Part No: 306X. Cast bronze pipe clamp for cables through 2/20 providing 1-1/2 inch contact. Fits 1-1/4 inch and 1-1/2 inch iron pipes. 
a.  Maximum 2 inch outer diameter. 
b.  Part is tinned to prevent corrosion.
c.  For Use with Cabling: 32S, 40, and 21.
2.  Part No: A306X. Cast aluminum pipe clamp for cables through 2/20 providing 1-1/2 inch contact. Fits 1-1/4 inch and 1-1/2 inch iron pipes. 
a.  Maximum 2 inch outer diameter. 
b.  Part is tinned to prevent corrosion.
c.  For Use with Cabling: A28 and A30
P.  Large Perfection Pipe Clamp:
1.  Part No: 306A. Cast bronze pipe clamp for cables through 2/0 providing 1-1/2 inch contact. Fits 1-1/2 to 2 inch iron pipes. Maximum 2-3/8 inch outer diameter.
a.  Lower casting may be inverted to fit smaller diameter pipes.
b.  Lower casting is tinned to prevent corrosion.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A306A. Cast aluminum pipe clamp for cables through 2/0 providing 1-1/2 inch contact. Fits 1-1/2 to 2 inch iron pipes. Maximum 2-3/8 inch outer diameter.
a.  Lower casting may be inverted to fit smaller diameter pipes.
b.  Lower casting is tinned to prevent corrosion.
c.  For Use with Cabling: A28 and A30.
Q.  Extra-Large Perfection Pipe Clamp:
1.  Part No: 306B. Cast bronze pipe clamp for cables through 2/0 providing 1-1/2 inch contact. Fits 2-1/2 to 4 inch iron pipes. 
a.  Maximum 4-1/2 inch outer diameter. 
b.  Lower casting is tinned to prevent corrosion.
c.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: A306B. Cast aluminum pipe clamp for cables through 2/0 providing 1-1/2 inch contact. Fits 2-1/2 to 4 inch iron pipes. 
a.  Maximum 4-1/2 inch outer diameter. 
b.  Lower casting is tinned to prevent corrosion.
c.  For Use with Cabling: A28 and A30.
R.  Tite-Grip Strap and Clamp: 
1.  Cast bronze clamp and copper strap for bonding to pipes. 
2.  Strap (IP-49Y) is shaped around pipe. 
3.  Casting is positioned within 1/8 inch of pipe and screw is tightened on flat part of casting. 
4.  Screws on beveled edge are tightened to draw strap tight. 
5.  Part No: 117. 12 inch Strap for pipes up to 2 inch diameter. 
a.  For Use with Cabling: 22, 28S, 32S, 40, and 21.
6.  Part No: 117A. 18 inch Strap for pipes up to 4 inch diameter.
a.  For Use with Cabling: 22, 28S, 32S, 40, and 21.
7.  Part No: 117B. 32 inch Strap for pipes up to 8 inch diameter.
a.  For Use with Cabling: 22, 28S, 32S, 40, and 21.
S.  Tite-Grip Clamp:
1.  Part No: 117C. Cast bronze clamp for use with (IP-49Y). Strap Width: 1-3/4 inch.
a.  For Use with Cabling: 22, 28S, 32S, 40, and 21.
T.  Ground Receptacle: 
1.  Part No: 310. Cast bronze with cable clamp and fastener. Connects one or two cables to ground rod. Stainless steel chain that secures Lid to top of receptacle.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
2.  Part No: 311. Cast bronze with cable clamp and fastener. Connects one or two cables to ground rod. Stainless steel chain that secures Lid to top of receptacle.
a.  For Use with Cabling: 28S, 32S, 40, and 21.
U.  Guard Fastener: 
1.  Part No: G81. Cast bronze guard fastener for use with IP-591, 3/4 inch copper guard pipe. Bolt hole size is 5/16 inch diameter.
V.  Guard Pipe: 
1.  Part No: 591. Copper guard pipe is 8' in length and 3/4 inch diameter. Fits standard cables through 2/0.
a.  For Use with Cabling: 22, 28S, 32S, 40, 21, and G3.
W.  "U" Guard Fastener: 
1.  Part No: 135A. Galvanized steel fastener for use with IP-349 polyurethane "U" guard or 3/4 inch PVC. Not for use with copper guards.
X.  "U" Guard Channel: 
1.  Part No: 349P. Preformed polyurethane "U" guard is 8 ft in length and may be painted to desired color. For cables through 2/0 size.
a.  For Use with Cabling: 22, 28S, 32S, 40, 21, A22, A28, and A30.
Y.  Bonding Wedge - 1 inch Conduit: Not UL listed.
1.  Part No: 177. Cast bronze wedge is used when coursing cable through 1 inch diameter copper conduit. Wedges must be used to bond cable on each end of conduit.
a.  For Use with Cabling: 40 and 21.
2.  Part No: A177. Cast aluminum wedge is used when coursing cable through 1 inch diameter copper conduit. Wedges must be used to bond cable on each end of conduit.
a.  For Use with Cabling: A28 and A30.
Z.  Bonding Wedge - 3/4 inch Conduit: Not UL listed.
1.  Part No: 177X. Cast bronze. Used when coursing cable through 3/4 inch diameter copper conduit. Wedges must be used to bond cable on each end of conduit.
a.  For Use with Cabling: 22, 28S, 32S, 40 and 21.
PART  3   EXECUTION
3.1  EXAMINATION
A.  Do not begin installation until the substrates have been properly constructed and prepared.
B.  If substrate preparation is the responsibility of another installer, notify Architect in writing of unsatisfactory preparation before proceeding.
3.2  PREPARATION
A.  Clean surfaces thoroughly prior to installation.
B.  Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.
3.3  INSTALLATION
A.  Install in accordance with manufacturer's instructions, approved submittals, and in proper relationship with adjacent construction.
1.  Install according to UL 96A and/or NFPA 780.
2.  Conductors: To have direct paths from air terminals to ground connections. 
a.  Avoid narrow loops and 8 inch radius bends less than 90 degrees.
b.  Conceal within normal view from exterior locations at grade within 200 feet of building. 
1)  Concealed Installation Requirements: Comply with UL 96A.
2)  Concealed Installation Requirements: Comply with UL 96A.
3)  Install conduit where necessary. Comply with conductor concealment requirements.
c.  Roof Penetrations: For down conductors or structural-steel framework connections; to be made using listed through-roof fitting and connector assemblies with solid rods and appropriate roof flashings. 
1)  Use materials approved by roofing manufacturer. 
2)  Ensure compatibility with the roofing specifications and warranty.
3.  Ground Ring Electrode: Same size or larger than the main-size lightning conductor.
B.  Connections:
1.  Concealed Above Ground and in Earth or Concrete: Exothermic welds or listed high-compression fittings.
2.  Exposed Above Ground: Listed.
a.  Bolted, high compression, crimp, or exothermic weld.
3.  Bonding Straps and Jumpers: In accessible locations for inspection and maintenance.
a.  Bond straps directly to structure. Do not penetrate any adjacent parts.
C.  Corrosion Protection: Use protective coatings where conditions may cause conductor corrosion.
1.  Avoid electrolytic coupling of materials that will accelerate moisture corrosion.
3.4  FIELD QUALITY CONTROL
A.  Field Inspection: Coordinate field inspection in accordance with appropriate sections in Division 01.
1.  Contract with a qualified inspector to perform inspections as required.
a.  Obtain a UL Master Label for the system.
b.  Obtain LPI certification for the system.
2.  Submit inspection reports and certifications to the Owner or Owner's Representative.
** NOTE TO SPECIFIER ** Include if manufacturer provides field quality control with onsite personnel for instruction or supervision of product installation, application, erection, or construction. Delete if not required.
B.  Manufacturer's Services: Coordinate manufacturer's services in accordance with appropriate sections in Division 01.
3.5  CLEANING AND PROTECTION
A.  Clean products in accordance with the manufacturers recommendations. 
B.  Touch-up, repair or replace damaged products before Substantial Completion.
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