
ELECTRONIC SYSTEMS FINAL DESIGN            16780 [25450] page 1     July 30, 2018 
CLEVELAND, OH CEREMONIAL COURTROOM TO 18-PS4-111  

SECTION 16780 [25450] – FINAL ES DESIGN – AV SOW 
AUDIO TECHNOLOGY SYSTEMS  

IN THE CEREMONIAL COURTROOM 19A 
CARL B. STOKES U.S. COURTHOUSE – CLEVELAND, OHIO 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. INCLUSIONS

1. All the provisions of the solicitation, attached documents, term contract (if applicable), General
Terms and Conditions referenced by and included as a part of this solicitation as though bound
herein.

B. SCHEDULE B – SUBMITTED WITH PROPOSAL

1. The Offerors are required to submit all basic price data in the exact format shown in the Schedule
B (attached).  All items offered must be listed in the Schedule.  A unit price shall be submitted for
each CLIN. All unit prices shall include handling, shipping, and delivery charges.  If there is no
price associated with a CLIN the designation "N/C" (no charge) shall be inserted in the applicable
proposed model column and “0” into the applicable unit price column.  The Schedule shall be
completed by the Offerors and shall contain make/model of equipment and the unit price for all
items to be purchased.  The prices listed are to reflect any discounts offered. The Offerors shall
complete the Schedule according to the following instructions.

2. CLIN 1000 - Equipment and Materials.  The Government provides a generic description for the
required equipment. The offerors shall list all the equipment and materials necessary for a
complete and operational courtroom technology system. The offerors may add equipment and
materials not specified but necessary for a complete and operational courtroom technology
system in the provided areas of CLIN 3000.  The offerors shall total the prices for all equipment
and materials required for a complete courtroom technology system as shown on the Schedule.

3. CLIN 2000 - Total Labor.  The offerors shall provide all the Labor costs associated with the
installation, testing, and training for a complete courtroom technology system. Contract Line Item
with its own Contract Line Item Number (CLIN) at the bottom of the equipment list that says that
all other equipment, parts, and miscellaneous items not identified or included in another CLIN, but
necessary to provide a complete and operational system in accordance with section C of the
solicitation, the Specifications / Statement of Work (SOW).

4. CLIN 3000 - The offerors shall provide all other equipment, parts, and miscellaneous items not
identified or included in another CLIN, but necessary to provide a complete and operational
system in accordance with section C of the solicitation, the Specifications / Statement of Work
(SOW). It is the responsibility of the offerors to include in this line item all items not identified
elsewhere in order to submit a complete price for everything that is in the SOW.  The Installer
should review the Statement of Work (SOW) to determine all costs to complete the project as
specified.

5. CLIN 4000 - Travel.  The Offerors shall provide fixed prices for all the travel associated with
completing the work required in the Statement of Work (IF TRAVEL IS REQUIRED).  In
determining the number of trips required the offerors should use past experience and the schedule
provided with the SOW.  If the contractor is a term contractor, the contractor may bill for travel per
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Section H, Paragraph H.10.9. 
 

6. Column 3 - Make/Model. The Schedule will include specific OEM product names and model 
numbers for the items the Technology Consultant has determined will meet the minimum 
requirements of the system.  This in no way should be interpreted to imply the Government will 
only accept that make/model.  In Column 4 the offerors may propose substitutions for the specific 
makes/models identified. 

 
7. Column 4 - Substitution Make/Model.  This column only needs to be completed if the offerors 

propose an item of equipment that is a different make/model than the item specified in Column 3.  
All proposed substitutions should be submitted with manufacturer’s specification sheets in order 
that the Government can evaluate the functional equivalency of the proposed equipment to the 
specified make/model. The Government will evaluate and approve or disapprove any proposed 
substitutions. 

 
8. Column 5 - Qty.  The quantities shown in column 5 are provided as estimates to be purchased by 

the Government and are for evaluation purposes only and should be changed by the offerors only 
if necessitated by offering substitution equipment. 

 
9. Column 6 - Unit Price.  The purchase price for a single CLIN (i.e. quantity of one.) 

 
10. Column 7 - Total Price.  The total price for the specified quantity of a CLIN. This shall be derived 

by multiplying Column 5 (Qty) by Column 6 (Unit Price.) 
 

11. Total Price for System.  In the “Summary” section of the Schedule, the offerors shall add the total 
prices for the equipment for all courtrooms, the total price for labor, the total price for 
maintenance, and the total price for travel.  This total will constitute the total price to be evaluated 
for task order award. If offerors are providing proposal under AOUSC term installation contract, 
awards will be made to the Technically Acceptable Lowest Price Offer. If offerors are providing 
proposal under different solicitation, check the attached solicitation. 

 
12. Base Systems and Option Systems - This project has a not to exceed budget.  Note that the 

scope of work notes base systems and option systems; the pricing for systems in ancillary spaces 
or for additive functions set out as optional line items subject to the availability of funds.  Should 
the pricing come in over budget, or the technology budget be further reduced, setting the provided 
pricing schedules with options allows the court to reduce requirements through options rather than 
seeking a second round of pricing. This also allows the court to know the cost of the options they 
may wish to fund locally, if they can, if centrally held funds are not available.  

 
C. INSTALLATION SCHEDULE: SUBMITTED WITH PROPOSAL 

 
1. The Court shall provide an installation schedule Offers shall submit statement of compliance with 

construction schedule starting from award through completion of the contract noting specific 
dates.  If additional costs are required to provide the scope of work in the according to the 
schedule, note these costs in CLIN 3000.  The Contracting Officer (CO) will have the right to 
reduce pay requests or final application of payment to the contractor in an amount equal to the 
equipment, travel costs and man-hours expended to complete the project on schedule and 
charged to the contractor.  The CO would then pay others in order to complete the scope of work 
on schedule from the funds withheld from the contractor if the contractor fails to complete the work 
as agreed to in the submitted installation schedule. 
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D. DRAWINGS 

 
1. The Drawings prepared for this Project are an outline to show where apparatus must go in order 

to harmonize with the building and installations of the various trades.  Work must be installed in 
accordance with these drawings insofar as possible.  The GSA installed infrastructure must be 
verified by the awarded contractor. All drawings shall be carefully checked during the course of 
bidding and construction.  If discrepancies, errors, or omissions are discovered prior to or during 
the construction phase, notify the Contracting Officer (CO) and the Contracting Officer ‘s 
Technical Representative (COTR) immediately for interpretation or correction.  Take necessary 
measurements and be responsible for same, including clearances for equipment that is to be 
furnished.  The COTR shall reserve the right to make minor location changes of equipment where 
such adjustments are deemed desirable from an appearance or operational standpoint.  Such 
changes will be anticipated sufficiently in advance to avoid extra work or unduly delay progress on 
the Project. 

  
1.02  SUMMARY 
 

A. PROJECT INFORMATION  
 

 Court Contracting Officer (CO) 
 UNITED STATES DISTRICT COURT, NORTHERN DISTRICT OF OHIO 
 SHARON VANCE  
 801 W. SUPERIOR AVENUNE 
      CLEVELAND, OHIO 44113 
 SHARON_VANCE@OHND.USCOURTS.GOV  
      (216) 357-7073 
  

   Contracting Officer’s Technical Representative (COTR) 
 UNITED STATES DISTRICT COURT, NORTHERN DISTRICT OF OHIO 
 DAVID ZENDLO  
 801 W. SUPERIOR AVENUNE 
      CLEVELAND, OHIO 44113 
 DAVID_ZENDLO@OHND.USCOURTS.GOV   
      (216) 357-7053 
 

   Court’s Project Manager 
   POLYSONICS CORPORATION 
   405 BELLE AIR LANE 
   WARRENTON, VA 20186 
   STEVE BOUDREAU 
   (540) 341-4988 
 
   CONTRACT NUMBER: OHND-18-01-10-DCA 

 PROJECT NUMBER: 18-PS4-111B.  
 

     B. PROJECT LOCATION 
 

US DISTRICT CEREMONIAL COURTROOM  
CARL B. STOKES US COURTHOUSE 
NORTHERN DISTRICT OF OHIO 
801 W. SUPERIOR AVENUNE 
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CLEVELAND, OHIO 44113 
 

C. RELATED DOCUMENTS 
 

1. The requirements of this solicitation supplement the: 
 

a. GSA’s General Conditions and amendments.  These documents are available upon request. 
 

D. PERFORMANCE 
  

1. Provide the labor, materials, equipment, appliances, services and transportation, and perform the 
operations in connection with the construction and installation of the Work. Work shall be as 
herein specified and as denoted on the accompanying solicitation documents. 

 
E. CONSTRUCTION SCHEDULE 
 

1. Court to determine.  The Ceremonial Courtroom will re-use the existing audiovisual equipment 
rack.  There will be new equipment rack for this Courtroom.  All new equipment will need to be 
installed on-site and not off-site like the other Courtroom’s. The SOW will include providing and 
installing new technology into an original courtroom(s).  
 

2. Installation schedule dependent on courtroom availability  
 
 
 

F. SCOPE OF WORK 
  

1. Provide all the labor, materials, equipment, appliances, services and transportation for but not 
necessarily limited to provide a complete and operational systems. 

 
2. The scope of work must be completed within the Government’s construction schedule. Provide 

signed agreement to provide work according to the schedule.  Any failure to provide the scope of 
work according to the schedule may result in delinquency of performance as defined in section 
1.01, C. 1. 

 
3. Provide signed test report performing to the minimum guidelines noted in this document before 

scheduling performance testing and final acceptance. 
 

4. Unless noted otherwise on the bid documents, the work shall include everything necessary or 
incidental to complete the installation including receptacle plates, cables, racks, software, 
programming, connections, power supplies, interfaces, etc. 
 

 
5. The contractor shall travel project to perform required coordination, perform field measurements, 

verify Government provided scope, perform testing, perform training and other visits to provide a 
complete and operational system, including Pre-construction Meeting/Survey, substantial 
completion, initial training, Final Acceptance, and final training. 

 
6. The Contractor shall furnish all necessary coordination, documentation, submittals, and 

information to ensure that a proper system will be installed as intended and to meet the 
Government’s schedule. 

 
7. The Contractor shall restore finish hardware to original condition including painting, wall, millwork, 
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and ceiling modifications and attachments. 
 

8. The Contractor shall provide comprehensive equipment list, cabling list and drawings noting all 
cables, connections, splices and pull boxes of system. 

 
9. The AV Contractor shall test ALL hardware including video functions and accept them as 

operational at the time of project start. This includes all owner provided equipment including but 
not limited to speakers in the Gallery, Jury, Chamber Area, and the Cell Block.  This would also 
include testing cabling from the AV equipment rack to the speaker locations.    
 

10. The Government will provide conduit and AC power circuits (all AV circuits shall be in the same 
phase) with grounds.  Such excluded equipment shall be coordinated with the Government and 
Government Representatives by the Contractor. 
 

11. The Contractor shall provide ALL software (Complied and Un-Compiled) (management specific 
and otherwise), final programming codes (e.g., AMX/Crestron), applications, etc for all equipment 
(IF APPLICABLE) such as control system, audio equipment, on CD-Rom.  

 
12. The Contractor shall provide all manufacturer’s’ information, as-built drawings, test reports, user 

guides, etc. required for OEM and submittals on CD-Rom in Adobe acrobat format. 
 

13. BEFORE commencement of work, the Contractor shall completely test and document the reused 
components.  Provide written verification/report of proper functionality for reused components to 
the Government and Designer. 

 
1.03 INTERPRETATION OF CONTRACT DOCUMENTS 
 

A. PRECEDENCE 
 

1. Precedence of project documents shall be as follows: 
a. The CSI Specifications, DRAWINGS AND "Schedule B" SHARE the precedence, however all 

information cannot be represented completely in individual documents, rather the Drawings, 
Cost Schedule B and text documents provide the complete scope of work.  Offerors are 
responsible to review the complete solicitation, including installation schedule, specifications 
and drawings to determine complete scope of work.   

b. In the event of a discrepancy between the documents: Schedule B, CSI specifications and 
drawings, whichever is more stringent or calls for the highest quantity or quality of materials 
has precedence. 

c. It is the responsibility of the offerors to include all items not identified elsewhere in line item 
provided on Schedule B in order to submit a complete price for everything that is in the SOW. 
 Noted omissions in Schedule B must be brought to the attention of the CO and  COTR prior 
to the time proposals are due so that an amendment to Schedule B can be issued. 

d. It is the responsibility of the contractor to include all items for an operational system. 
 

B. OMISSIONS 
 

1. The omission of express reference to any parts necessary for, or reasonably incidental to, a 
complete installation shall not be construed as a release from providing such parts. 
 

1. Noted omissions in Schedule B must be brought to the attention of the CO and COTR prior to the 
time proposals are due so that an amendment to Schedule B can be issued. 
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C. ANCILLARY AND ACCESSORY ITEMS 
 

1. No exclusion from, or limitations in, the language used in the drawings or specifications shall be 
interpreted as meaning that the accessories necessary to complete any required system or item of 
equipment are to be omitted. 

 
D. DRAWINGS 

 
1. The drawings of necessity utilize symbols and schematic diagrams to indicate various items of 

work. Neither of these have any dimensional significance nor do they delineate every item 
required for the intended installations. The work shall be installed in accordance with the intent 
diagrammatically expressed on the drawings and described in these specifications.  No 
interpretation shall be made from the limitations of symbols and diagrams that any elements 
necessary for complete work are excluded.  

 
2. The Government shall reserve the right to make minor location changes of equipment where such 

adjustments are deemed desirable from an appearance or operational standpoint.  Such changes 
will be anticipated sufficiently in advance to avoid extra work or unduly delay progress on the 
Project. 

 
3. Contractor will provide necessary measurements and be responsible for same, including 

clearances for equipment that is to be furnished. 
 
 
 
 
1.04 REFERENCE MATERIALS AND/OR CODES 
 

A. ORDINANCES 
 

1. All work shall conform to all federal, state, and local ordinances and building official requirements. 
 

B. BUILDING CODES 
 

1. All work shall conform to all state and local building codes and the following: 
National Electrical Code (NEC) 
National Fire Protection Association (NFPA) 

 
C. UL LISTING 

 
1. All material and equipment shall be listed, labeled, or certified by Underwriter's Laboratories, Inc.  

where such standards have been established. 
 
D. FCC APPROVAL 

 
1. The system shall be approved for direct interconnection to the utility services under Part 68 of 

FCC rules and regulations.  Those systems that are not FCC approved or utilize an intermediary 
device for connection will not be considered. Provide FCC registration number of system being 
proposed with submittals. 

 
1.05 ON-SITE PRECONSTRUCTION MEETING 
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A.  GENERAL 
 

1. Upon Notice of Award and prior to initialization of the project, the COTR will facilitate a Pre-
construction project Meeting on site.  Any costs associated with this meeting should be included 
with your proposal. The agenda of the meeting will cover: 
a. Standard and general policies regarding contractors working on Government property. 
b. Security Clearance request format and procedure. 
c. Review detailed scope of work. 
d. Review of Project Submittal requirements, dates and format. 
e. Review and update the overall project schedule and how this scope of work interfaces with 

that schedule. 
f. Review of Project Schedule Submittal requirements and format. 
g. Contractor to survey, verify project conditions, verify exact dimensions and submit required 

site visit report document noting findings, omissions, and items noted in the design 
documentation.  

h. Contractor shall provide – Name, Address, and Social Security information on all installers for 
background security checks.  
 

 
1.06 PROJECT SUBMITTALS 
 

A. GENERAL 
 
1. Provide complete Pre-construction site visit report noting any deviations, omissions and any other 

issues that impact the contractor’s completion of the project. Report including conduit/wiring study, 
note any deficiencies, additional requirements and information that are required to provide a 
complete system as noted in the bid documents and subsequent contract documents.  Include a 
revised project schedule to adjust for any changes throughout the project. 

 
2. Submittals must have written approval of the Government and the Government Representatives 

prior to purchase of equipment, commencement of work, fabrication, and installation.  Submit all 
information specified.  The Government or any Government Representative may request 
additional information.  Submit two identical copies of all submissions except for samples required 
in bid documents.  Information shall be transmitted via E-mail in WordPerfect or Word, Excel and 
or Schedule.  Drawings shall be provided in AutoCAD and Adobe Acrobat formats.  Written copies 
shall be provided to COTR (2 copies) and CO (1 copy). 

 
3. Provide complete shop drawings and submittals for all systems specified within 30 days of notice 

of award or actual award of contract whichever occurs first. Submit all information specified.  The 
Government or any Government Representative may request additional information.  Information 
shall be transmitted via E-mail in Adobe Acrobat, WordPerfect, Word, Excel and or Schedule.  
The COTR will review and return submittals and shop drawings according to the CSI.  Failure to 
obtain submittal approval within scheduled time noted in CSI and or where the delay is due to the 
poor performance of the contractor, may be cause for penalties and or cancellation of the contract 
without penalty of the Government. 

 
4. The Contractor should not consider the CO and COTR’s review of submittals to be exhaustive or 

complete in every detail.  Approval of submittals, including substitutions, indicates only the 
acceptance of intent to comply with general design or method of construction and quality as 
specified.  The functional requirements, operations, arrangements, and quantities must comply 
with the contract documents unless changes are specifically approved in writing.  Submittal 
approval does not relieve the Contractor of responsibility for errors in dimensions, details, sizes, 
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fir, etc. or coordinating items with actual building conditions.  Contractor’s responsibility for error 
and omissions in submittals is not relieved by the CO and COTR review of submittals.  

 
5. Review complete specification for all submittal requirements, including product-specific submittals 

noted in Part 2. 
 

6. Submittals and shop drawings will be provided in a single package, multiple partial submittals are 
not acceptable.  

 
7. Submittals, which in the Court Project Manager, CO, and COTR’s opinion, are incomplete, deviate 

significantly from the requirements of the Project Specifications, or contain numerous errors will be 
returned without review for rework and are to be re-submitted. 

 
8.  If submittals and/or drawings are rejected, or approved with noted changes and re-submittal 

required, the Contractor will correct the documents as required and resubmit within fourteen (14) 
days at no additional cost to the government.  

 
9. The Contractor will not fabricate products, begin work, or submit invoices for the scope of work 

defined in the project documents until return of submittals and shop drawings with CO and 
COTR’s acceptance. 

 
B. SCALED DRAWINGS (Shop Drawings) 
 

1. Each drawing shall have a descriptive title and all subparts of each drawing shall be completely 
described.  All drawings shall have the name of the project, Court Project Manager and COTR 
name and address, consultant, and electronics contractor in the title block. 

 
2. Cabinets and custom millwork 

a. Provide complete scaled elevation drawings of all work in or near custom millwork and 
equipment racks with equipment identification number. 

 
3. Primary Cable Paths, Power and Device Locations 

a. Provide marked drawings (can use GSA construction drawings) detailing projected primary 
cable paths and locations of all plates exposed cables, etc. in quantities noted in the general 
requirements.  These drawings will be utilized for “as-built” submittals with cable numbers 
noted at the end of the project. Contractor will coordinate the layout of equipment on the 
backboard with the other Contractor(s) 

 
4. Assembly, Supports, and Panel/Plate Layout 

a. Provide diagrammatic representation of all assemblies, i.e. connector panel and/or plate 
layout.  Identify the components that make up the assembly or are used on the panel/plate.  
For connector panel or plate, indicate identification location and methodology.  Floor, wall and 
millwork plates are the based on information gathered during the pre-construction site survey 
by the contractor. Contractor will coordinate the layout of cabling and equipment on the 
backboard with the other Contractor(s) 

 
C. MANUFACTURERS PRODUCT DATA 

 
1. Manufacturer Cut Sheets for submittals (not OEM manuals) 

a. Provide complete sets of a project material list with manufacturer specification sheets for each 
manufactured cable and device utilized within the system in quantities noted in the general 
requirements (ONLY WHEN AN ALTERNATE DEVICE IS PROPOSED OR SUBSTITUTED). 
 The Court Project Manager and COTR will use these sets in determining that all products 
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listed are being supplied as required. 
 

2. Samples 
a. Provide samples of the following: 

1). Any custom plates. 
2). All finishes of plates, or custom assemblies.  (These may be manufacturer cuts sheets 

indicating the various colors and finishes available). 
3) Equipment identification tag material, labeling method, and numbering method 
4) Cable labeling material, labeling method, and numbering method 
5) Faceplate labeling material, labeling method, and numbering method. 
6) Any additional items noted by the COTR 
 

 
1.07 QUALITY ASSURANCE 
 

A. GENERAL 
 

1. Unless otherwise noted as “reused,” “OFE” or “CFE,” all cable and materials required for 
installation under these specifications shall be new (less than 1 year from date of manufacture) 
and without blemish or defect. 

 
1.08 ACCEPTABLE MANUFACTURERS 
 

A. These specifications are based on products manufactured by or for specific manufacturers.  It is not 
the intent of these specifications to limit or restrict submission of proposals for products by other 
manufacturers but to set a baseline of operational functions, which all proposals must meet. If 
substitutions or specified models are no longer available, it is the responsibility of the contractor to 
provide submission of technically acceptable product or latest model. 
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PART 2 - PRODUCT & SERVICES 

 
2.01      ELECTRONIC SYSTEMS CABLING 

 
1. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

EXISTING custom AV plates and audio connections at Attorney table and floor box locations 
(TA1/2/FA1/2). Notify court of any nonworking connections. Provide NEW headphone jack in 
existing plate with existing cable run.  
 
EXISTING Cable should be concealed and neatly managed.  Coordinate existing cable path with 
court. Site inspection should be made to coordinate with existing conditions. See drawings and 
Schedule B (detailed itemized schedule) for complete SOW.  

 
2. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

EXISTING custom AV plates and audio connections at Judge’s location. Notify court of any 
nonworking connections. Remove any unused audio connectors and abandon cabling in place as 
directed by the Court. Provide NEW headphone jack in existing plate with existing cable run. 
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  

 
3. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place. 

EXISTING custom AV plates and audio connections at Clerk’s location. Notify court of any 
nonworking connections. Remove any unused audio connectors and abandon cabling in place as 
directed by the Court.  
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.   
 

4. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place. 
EXISTING custom AV plates and audio connections at Evidence Presentation Station locations.  
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  
 

5. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  
EXISTING custom AV plates and audio connections at Witness location. Notify court of any 
nonworking connections. Remove any unused audio connectors and abandon cabling in place as 
directed by the Court. 
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  
 

6. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place. 
EXISTING custom AV plates and audio connections at Reporter location. Notify court of any 
nonworking connections. Remove any unused audio connectors and abandon cabling in place as 
directed by the Court. Provide NEW RJ45 jack in existing plate with NEW CAT6 cabling for USB 
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extender. Site inspection should be made to coordinate with existing conditions. Provide NEW 
10kohm linear volume control in existing headset box re-use existing cable run.  
 
EXISTING Cable should be concealed and neatly managed. Provide NEW RJ45 jack in existing 
plate with NEW CAT6 cabling for USB extender. Site inspection should be made to coordinate 
with existing conditions. See drawings and Schedule B (detailed itemized schedule) for complete 
SOW.  

 
7. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

EXISTING custom AV plates and audio connections at Jury Microphone Location. Notify court 
of any nonworking connections. Remove any unused audio connectors and abandon cabling in 
place as directed by the Court.  
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  

 
8. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

EXISTING custom AV plates and audio connections at Main Rack location to support AV system 
in courtroom and ancillary areas. Verify, Test, and Label EXISTING Cable.  
 
EXISTING Cable should be concealed and neatly managed.  Coordinate cable path with court.  
Site inspection should be made to coordinate with any existing devices. See drawings and 
Schedule B (detailed itemized schedule) for complete SOW.   

 
9. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

EXISTING custom AV plates and audio connections at Lectern locations.  
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  

 
10. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

EXISTING custom AV plates and audio connections at Holding Cell location. Notify court of any 
nonworking connections. Remove any unused audio connectors and abandon cabling in place as 
directed by the Court. 
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  
 

11. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  
EXISTING custom AV plates and audio connections at Chambers location. Notify court of any 
nonworking connections. Remove any unused audio connectors and abandon cabling in place as 
directed by the Court. 
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.  

 
12. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  

Speaker locations to support AV system in courtroom and ancillary areas.   
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EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.   
 

13. EXISTING wiring to be re-used where possible, unused wiring is to be abandoned in place.  
EXISTING Column Speaker locations to support AV system in courtroom and ancillary areas.   
 
EXISTING Cable should be concealed and neatly managed. Site inspection should be made to 
coordinate with existing conditions. See drawings and Schedule B (detailed itemized schedule) for 
complete SOW.   

 
14. Provide, Test and Install NEW cabling at NEW Column Speaker locations to support AV system 

in courtroom areas.  NEW Cable should be concealed and neatly managed. Coordinate cable 
path with court. Site inspection should be made to coordinate with existing conditions. See 
drawings and Schedule B (detailed itemized schedule) for complete SOW.   

 
15. Provide all engineering, documents, layouts for submittals as noted in this document and attached 

contract. 
 

16. Test all cabling, connectors and other items necessary for complete cabling system to support AV 
systems in this room. Site inspection should be made to coordinate new equipment and cable 
locations with any reused equipment, or infrastructure.  See drawings and Schedule B (detailed 
itemized schedule) for complete SOW.  Velcro ties or strips shall be used for easier access and 
cable management. Coordinate cable labels with Court.  

 
 

 
2.02     PERMANENT AUDIO EQUIPMENT: 

 
17-18. Provide and new install fixed I/O digital signal processer with the ability to be externally controlled 

such as [3] TesiraFORTE AVB VT plus any additional cards that are required for functionality. The 
DSP shall be SIP compliant. Refer to drawings for input/output configuration. Provide with AVB 
network switch such as [1] MOTU AVB Switch.  
 

19-23. Provide and install two  new four-channel amplifier with 70V output to supplement existing audio 
system such as [2] QSC CX204V.  Speaker zones shall be reconfigured as indicated on drawings.  

 
In addition, provide and install new headphone amplifiers, and audio distribution amplifiers such 
as RDL ST-SH2/ PS-24/ RU-DA4D/ MB-1.   
 

24-27. Verify and test existing column speakers for gallery area to ensure speakers are in proper working 
order. Notify court of any nonworking or damaged speakers. Speaker zones shall be configured 
(zoned) and connected to amplifier as indicated on drawings. 
 
Provide, Test, and Install NEW column speakers for Well Area such as [2] JBL CBT 70J with pivot 
and tilt wall mounts.  Coordinate exact speaker location and cable pathway with the Court. 
Speaker zones shall be configured (zoned) and connected to amplifier as indicated on drawings. 

 
28. Verify and test existing ceiling speakers over the Jury area to ensure speakers are in proper 

working order. Notify court of any nonworking or damaged speakers. Speaker zones shall be 
configured (zoned) and connected to amplifier as indicated on drawings. 
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29. Verify and test existing Jury rail speakers in Jury box to ensure speakers are in proper working 
order. Notify court of any nonworking or damaged speakers. Speaker zones shall be configured 
(zoned) and connected to amplifier as indicated on drawings 

 
30-31. Verify and test existing self-powered speakers at Jude and Witness locations to ensure speakers 

are in proper working order. Notify court of any nonworking or damaged speakers. Speaker zones 
shall be configured (zoned) and connected to amplifier as indicated on drawings. 
 

32-33 Verify and test existing ceiling speakers in chamber areas to ensure speakers are in proper 
working order. Notify court of any nonworking or damaged speakers. Speaker zones shall be 
configured (zoned) and connected to amplifier as indicated on drawings.  

 
34-35. Coordinate equipment mounting with EXISTING floor-standing equipment rack with. Remove all 

unused audio equipment and give equipment to the Court. Provide NEW blank panels as 
necessary such as Middle Atlantic Blank panels. Connect new equipment to existing rack power 
and existing controllable power sequencer. Ensure rack properly starts up from control system 
command with now pops or other noise on start up. This Courtroom will utilize an existing 
audiovisual equipment rack versus an “off-site” rack fabrication.  All new equipment will need to be 
installed on-site. 

 
36-40. Verify and test existing infrared system to ensure system is in proper working order. Notify court of 

any nonworking or damaged system components. Test system for coverage throughout the 
space.  Confirm system Configuration with Court. 
 

41. Provide, connect, configure, and install [1] Gefen USB 2.0 LR Port Extender. The Court will 
provide computer, sound card, and FTR software a later time.  All components above shall be 
compatible with Microsoft Windows 7 Operating System.  Configure and test to ensure the correct 
audio channels are assigned and are present at the plate. Channels shall be assigned as follows: 

 Channel 1: Active Judge and CRD microphone 
 Channel 2: Active witness microphone 
 Channel 3: Defense and presenter cart microphones 

Channel 4: Prosecution microphones, wireless, evidence, tele and video conferencing audio, 
and all TIPS audio channels. 

 
The contractor is not responsible in providing the FTR Gold Software in this Scope of Work. 

 
42-46. Provide and install four-channel secure wireless microphone system complete with encryption and 

two-way audio function including charger, receiver, three clip-on microphone transmitters with one 
hand held transmitter, and one wireless access point such as [1] Shure MXWANI4 4-Channel 
audio interface [1] Shure MXWAPT4 4-Channel access point, [1] Shure MXWNCS4 4-Port 
charger, [1] Shure MXW2/SM58 Handheld Transmitter, [3] Shure MXW1 Bodypack Transmitter.  
Test system for coverage throughout the space and adjust transmitter/receiver power to the 
lowest setting while still maintaining full coverage in the entire courtroom. Coordinate programing 
with the Court to ensure proper set up.  
 

 
47. Provide programing for the audio and control system as follows:  

 
Audio:  
 
All existing functionality, zoning and features are to be maintained. Contractor shall test and 
verify proper operation of all existing audio functions prior to work.  
Existing speaker zones to be maintained, or if possible, reconfigured for mix/minus to increase 
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intelligibility. Routing of teleconference, duplex TIPS operation, and/or ALS system to be 
controlled by a simplified version of the audio matrix currently employed.  
1. Assisted Listening & FTR Recording  
 a. Four (4) channels mixed as specified in 2.02, #41 
 b. Provide audio output for infrared Assistive Listening System (ALS).  
  
2. Audio Conferencing - Video Conferencing Audio  
 a. Full duplex communication from all courtroom audio sources.  
 b. Far end audio signal played through PA sound reinforcement loudspeakers, IR       
                 system and court reporter and all headphone outputs.  
3. Headphone connections (independent of court reporter)  
4. Due to the unique architectural characteristics of this courtroom audio in the well area, 
judge bench and witness locations, suffers from acoustic echo delay. The Court seeks an 
alternative to the ceiling mounted speaker in the overhead cornice such as head level height 
linear arrays to provide intelligible audio.  
 
Where employed at the rack, existing analog volume control potentiometers are to be 
removed. All level controls to be digitally controlled by new DSP. 
 
Control System:  
 
1. Contractor to provide DSP programming to match existing functionality. New DSP system 
shall be integrated with, controlled by, existing Crestron control system. 
 
2. The Contractor shall provide all programming of control panel layouts. Programming shall 
include use of graphics and icons for ease of use by the Court. Button functions shall track on 
multiple panels to always indicate the true status. Source code for existing Crestron control 
system will be modified to control new DSP audio.  
 
3. Provide power up sequencing as defined. All power up functions listed below and timing 
sequences are approximate and shall be verified and reprogrammed as required for shortest 
timing possible. This will occur during project engineering and programming stages, based 
upon actual equipment used and according to Court preferences.  
a. When the System Shutdown button is engaged, the current audio matrix level and mute 
settings shall be retained and a "blank" matrix shall be called to prevent audio system popping 
and equipment damage.  
b. When the System Shutdown button is engaged, power shall turn off after 15 seconds.  
c. When the System Shutdown button is engaged, turn all microphone phantom power off in 
order to extinguish the power lights on the microphones.  
d. When the Power On sequence is selected, power shall turn on immediately.  
e. After the system has stabilized, the control system shall call the normal room configuration 
audio matrix preset routing all nominal inputs and outputs.  
f. The matrix settings shall retain the last used level settings and mute conditions and restore 
those to system. Note that these may not be the same settings to be called when the Master 
Reset is called.  
 
4. Provide Master Reset function in code so that users can (at any time) reset the system to 
the last calibrated state as intended by the Contractor. This reset state shall NOT be 
automatically initiated at each power-up sequence. Each and every controlled device shall 
have action or actions that are called under this function. All reset functions listed below and 
timing sequences are approximate and shall be verified and reprogrammed as required for the 
shortest timing possible. This will occur during project engineering and programming stages, 
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based upon actual equipment used and according to Court preferences.  The following 
sequence actions shall commence when the Master Reset sequence is selected in the order 
listed:  
a. All microphones shall be muted.  
b. The control system shall call a “blank” preset in the audio matrix in order to disconnect all 
inputs from routing to any output.  
c. Audio conference hybrid shall be placed on-hook.  
d. The bench conference mode shall be turned off.  
e. All mixers shall be reset to the original stored, calibrated, and approved settings for all 
mixer functions.  
f. Out of room audio shall be muted by default  
g. Chambers audio feed may be set to default on or off based on judicial preference.  
h. USMS audio output shall be muted by default  
i.  All microphones shall be un-muted  
j.  The transcription playback input shall be muted.  
k. Videoconference / audio tele-conference systems shall be placed on-hook and muted.  
l. The control system shall call the normal room configuration audio matrix preset routing all 
nominal inputs and outputs.  
m. Control panels shall return to home page.  
n. Audio to streaming appliances shall be muted by default  
 
5. Maintain automatic system shutdown feature. System shall commence the shutdown 
feature each night of the week at 9:00 pm local time. The system shall automatically adjust for 
daylight savings time twice yearly.  
 
6. Audio system control configuration. All microphone and program audio outputs shall be 
routed as listed below. Configure and program the control system and matrix mixer according 
to the overall design of the system. This includes but is not necessarily limited to the following 
parameters for the loudspeakers.  
a. Wireless Mic On/Off: shall mute the Wireless Microphone inputs from the receiver at the 
matrix mixer when set to “off”. When set to “On” the system shall open the Wireless 
Microphone inputs. The default state for this control on system start-up shall be “Off”.  
b. Judge Mic/Lav: shall mute the Judge’s Microphone input and open the Judge’s Lavaliere 
input when set to “Lav”. When set to “Mic” the system shall open the Judge’s Microphone 
input and mute the Judge’s Lavaliere input. The default state for this control on system start-
up shall be “Mic”.  
c. Witness Mic/Lav: shall mute the Witness’ Microphone input and open the Witness’ Lavaliere 
input when set to “Lav”. When set to “Mic” the system shall open the Witness’ Microphone 
input and mute the Witness’ Lavaliere input. The default state for this control on system start-
up shall be “Mic”.  
d. Any boundary microphones shall have a default set to “Off”.  
e. “Out of Room” On/Off function shall be provided to stop audio from traveling outside the 
visible perimeter of the courtroom and chambers. When “Out of Room” is off, no feeds shall 
be routed to the USMS, streaming server, or (in Cleveland locations only) holding cell audio 
feed. When function is enabled, audio will mute on sidebar. Independent of Chambers On/Off.  
f. “Chambers On/Off” function shall allow sound to be switched on or off to chambers 
independent of “Out of Room” function.  
g. Microphone base mute programming:  program local control buttons on all boundary type of 
microphones for push-and-hold to mute mode. Program all attorney table microphones for 
push-and-hold to mute mode. Program all remaining microphones for push-on/push off toggle.  
h. Overall Gain: shall be readily accessible control and shall control the gain of all loudspeaker 
outputs simultaneously. Control of noise masking output level shall be provided separately. 
Where direct outputs have been provided to drive powered loudspeakers, direct outputs shall 
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also track with overall room gain and with room mute functions.  
i. Individual Gain shall be provided for all input and output channels. These shall control the 
gains of each of the individual inputs and outputs separately. These include all individual line 
and microphone level sources and individual outputs such as loudspeaker zones, individual 
recording channels, and audio/video conference send and receive. All settings to be 
controlled under the reset function.  
j. Telephone Interface: Provide programming to control system. Maintain XPanel/Adobe Air  
control of telephonic interface functions, including but not limited to caller volume control, 
mute, speed dial, call setup, number entry clear, flash, and calibrate. Provide dialer for each 
phone line provided.  
k. Telephone Interface IR/Broadcast Display: When any phone dialer screen is active, show 
“IR” and “PA” switch on screens for all lines selected for use with any interpreter mode. When 
any phone line is set for standard audio conference, the dialer screen for that telephone line 
shall not display the “IR” or “PA” options. Default setting for incoming sound should be set to 
route to the PA system only. All interpreter and general tele-conference mixed to reporter 
headset no matter the IR or PA destination.  
l. Telephone Hybrid Incoming Calls: Maintain interface setup control on control panels so that 
the system accepts incoming calls but does not ring audibly within the courtroom. Duplicate 
current audio controls and functions Provide control programming such that the bench area 
control screens flash an indicator that an incoming call is being received. The visual alert on 
the control screen(s) shall graphically cover 50% of the display area and flash in contrasting 
images to alert Court staff as to call status. Mute all inbound and outbound audio when mute 
function is enabled and when “Bench Conference” is enabled.  
m. Video Conference audio: Duplicate current audio controls and functions.  
n. DSP Interface: Provide remote control of automatic microphone mixer to integrated control 
system. Provide protocol translation as required for complete control of all mixer functions and 
all individual input level controls via integrated control system. Provide overall gain that is 
readily accessible to control gain of all outputs simultaneously. Provide individual gain control 
of each input and microphone on an easily accessible page. Provide access to each input and 
output control on control panels under password/code protection.  
o. Bench Conference: Provide gain control to bench conference system so that when 
activated, control system will adjust gain of noise masking system and input volume of 
boundary and (active) judge microphone. Bench conference gain control shall be programmed 
as a steady ramp up and down.  Judge's Mic/Lav and boundary microphone both to be mixed 
to reporter headset and FTR record feed.  
p. Maintain all existing speaker locations and provide independent gain control.  
 
Provide up to two iterations of system/component programming at no additional cost.  
The Court to retain ownership of all compiled/un-complied source code as well as platform 
specific interface control programs for all components.          

 
 

48. Test audio wiring to plates.  Refer to audio schematic for new connections/cabling.  Verify exact 
configuration in the field at pre-installation site visit, and notify the government immediately of any 
deviations. 

  
 
 
 
 

SEE COST SCHEDULE & DRAWINGS FOR DETAILED SCOPE OF WORK 
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TRAVEL, FIXED PRICE LUMP SUM 
 
Provide fixed prices for all the travel and lodging (if required) associated with completing the work required in 
the Statement of Work, including all inspections, coordination, training and testing trips.  In determining the 
number of trips required, the offerors should use experience and the schedule provided with the SOW.   
 
2.03        WARRANTIES 
 

A. Installation of each system in its entirety shall be installed per manufacturer's specifications 
and warranted by the Contractor for a period of one (1) year from date of written FINAL 
acceptance to meet all performance requirements outlined herein.  Warranties may not be pro-
rated. 

 
B. Warranties include all modifications and change orders to this contract but do not include 

products or services purchased outside of this contract.   
 

C. During warranty period, no charges shall be made for any labor, materials, equipment, 
appliances, services, travel, and transportation during this period to maintain performance and 
functions. 

 
D. During the warranty period, the Contractor shall respond with remedy to a trouble call within 

twenty-four (24) hours after receipt of such a call, and provide a 24-hour service phone 
number. 

 
E. During training, The COTR must be provided with warrantee contact number, contact 

procedure.  This information is required with the substantial and final completion 
documentation. 

 
F. Service department employees and contractors to have security clearance BEFORE final 

acceptance to allow unsupervised access in Court facilities. The COTR must be provided with 
contact number, contact procedure, and list of service technicians with security clearance. 

 
2.04      SUPPORTS 
 

1. Provide and install brackets, braces, and supports as required.  Minimum fastening and/or 
support safety factor shall be at least three (3).  Design shall be to the approval of the Court 
Project Manager and Court’s technical Consultant. 

 
2.05        PAINT / FINISH 
 

1. All supporting structures and enclosures supplied by the contractor not having a standard 
factory paint finish shall be painted in a manner approved by COTR. 

 
2.06      PAINT / FINISH COLOR 
 

1. Provide, as may be required, custom color and/or finish for any equipment or materials 
supplied which are exposed to public view.  Color and finish of all such equipment or materials 
shall be submitted to the Government for approval.  This does exclude equipment or materials 
where standard colors and finishes are specified herein, unless otherwise noted. 

 
2.07      BLANK AND CUSTOM PANELS 
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1. Finish of blank panels and/or custom assembly panels utilized for termination and/or 
interconnection, as part of this system shall be black.   

 
2. In addition, provide blank plastic panels finished in matte (or satin) black to close off all spaces around the 

source equipment in the distribution room racks.  These panels shall have cutouts that provide access to 
the source machine and its controls.  Match each panel to the device it is covering in the racks.  

2.08       MARKINGS 
 

1. Switches, connectors, jacks, receptacles, outlets, cables, and cable terminations shall be 
logically and permanently marked in a manner approved by the COTR.  Custom panel 
nomenclature shall be engraved, etched, or screened.  Marking for these items are purposely 
detailed in the drawings to ensure consistency and clarity.  Verify any changes in working type 
size, and/or placement with the COTR prior to marking.  Mount on the custom rack panels as 
described above a designation of each source machine, which correlates to the system 
architecture.   
 

2. Cable labels shall be laser printed cable labels with description of function (ex. Judges Lav 
Mic). Descriptions shall be in English and cable labels shall be permanently adhered to the 
cable with clear heat shrink so that label is readable.  
 

 
2.09        ENVIRONMENT 
 

1. The equipment specified herein is designed to operate in environments of normal humidity, 
dust, and temperature.  Protect equipment and related wiring where extreme environmental 
conditions can occur. 
 

2.10        REFERENCE STANDARDS 
 

NOTE:  US Judicial facilities are unique facilities and do not specifically conform to all national standards, 
they are not commercial buildings that must flex with meet specific requirements.  Requirements are 
available from “US Courts Design Guide” and “Courtroom Technology Manual” available upon request.  
Where practices noted within this specification do not adhere strictly to the national standards, it has done 
so for a specific purpose related to educational facilities. Consult with the CO and COTR if questions arise. 

 
1. The standard references for the layout and construction of the system shall be: 

 
A. GENERAL 

TIA/EIA-568-  Commercial Building Standard for Telecommunications Wiring 
TIA/EIA-569- Commercial Building Standard for Telecommunications Pathways and Spaces. 
TIA/EIA-606- Administrative Standard for the Telecommunications Infrastructure of Commercial 

Buildings. 
TIA/EIA-607- Commercial Building Grounding/Bonding Requirements. 
BICSI-TDM- Manuals-Building Industry Consulting Service International-Telecommunications 

Distribution Methods Manuals. 
ANSI-     American National Standards Institute 
UL Listed-    Underwriter's Laboratories Listed 
UL Certified-  Underwriter's Laboratories LAN Cable Certification Program. 
NEMA-    National Electrical Manufacture's Association. 

 
B. AUDIO 

        Handbook for Sound Engineers 
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         The New Audio Cyclopedia 
                (Howard W. Sams, Indianapolis, Indiana 1987) 
                Davis 
                Sound System Engineering 
                Second Edition 
                (Howard W. Sams, Indianapolis, Indiana 1987) 
 

C. VIDEO 
National Association of Broadcasters 
Engineers Handbook 

 
D. FIBER OPTICS 

              Refer to the fiber optic cable manufacturers design guide: 
               i.e. SIECOR 
               Siecor Universal Transport System (UTS) Design Guide, Siecor Corp., 1988 
              Brochure #CC-110 
               Also refer to the following standards committees: 

       * ANSI: Proposed Fiber Distributed Data Interface (FDDI) Physical Media Documents 
               * Institute of Electrical & Electronic Engineers (IEEE) 802.8 
               * Electronic Industries Association (EIA) Committees: 
         TR4 1.8.1: Working Group on Commercial & Industrial Building Wiring Standard  
 
 
PART 3 - EXECUTION 
 
3.01     GENERAL 
 

  . Perform this work in accordance with acknowledged industry and professional standards and 
practices, existing building conditions, and as specified herein.  Provide and install all materials, 
devices, components, and equipment for complete, operational systems. 

  
A. Maintain a competent supervisor and supporting technical personnel, acceptable to the 

Government, during the entire installation.  Change of the supervisor during the project shall not 
be acceptable without prior written approval from the CO and COTR 

  
 C. Maintain a qualified and competent workforce with prior experience and knowledge of the systems 

and work contained within the contractors’ scope of work.  Additionally, maintain a workforce of 
sufficient size to execute the contractor’s scope of work within a time line that matches up to the 
overall project schedule or the COTR’s schedule for this project.  The specific completion date of the 
overall project and this specific scope of work will be defined at the Pre-Construction meeting. 

 
 D. Coordinate all efforts with those of related trades.  In the event of any conflicts, delayed or 

improper preparatory work by others, notify the COTR.  The CO and COTR’s decision will be binding.  
Verify all field conditions. 

 
3.02      CONDUIT, RACEWAY, and BACKBOXES 
 

 A. The Premise Cabling Contractor (GSA) shall be responsible for the completed conduit, raceway, 
and back box installation for the Premise Wiring Systems.  The completed installation shall conform to 
the following sections (3.02, 3.03, and 3.04). 

 
 1. INSTALLATION 
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a. Where installed exposed in electrical closets, conduits shall be parallel with or at right angles 
to walls or ceilings and shall be adequately supported from walls or ceilings by means of 
approved galvanized iron clamps or hangers.  Conduit connections to equipment racks shall 
be insulated. 

b. Conduits stubbed above ceiling line shall be turned in toward the room that will be serviced by 
the cables pulled into that conduit/box. 

c. Only raceway that is specifically designed for surface shall be mounted on the surface of 
walls.   No conduit normally installed in the interior of walls shall be acceptable for surface 
mount applications. 

 
 2. CONDUIT SIZE 

a. Minimum size conduit shall be 3/4 inch. All conduits to be sized for maximum 40% fill or less if 
required by code. 

 
3. CONDUIT SEPARATION 
a. THESE GROUPS MUST NEVER BE INTERMIXED IN A GIVEN CONDUIT! 
b. Low Voltage Systems wiring is divided into wiring groups according to their nominal voltage 

levels and cable types. Those groups are: 
             GROUP A - extremely sensitive wiring (0 to 100mv). 

             GROUP B - moderately sensitive wiring (1v to 10v). 
              GROUP C - Non sensitive wiring (10 to 70v). 
              GROUP D - AC Power Wiring. 
              GROUP E - Fiber Optic cables. 

c. Intra-System Separation 
Minimum conduit separation between conduits carrying wiring of different groups is as follows 
(90 degree crossings in close proximity are acceptable): 

 
                GROUP  A B C D E 
 
                 A adjacent 12" 12" 12" adjacent 
                 B  adjacent 6" 6" adjacent 
                C   adjacent 6" adjacent 
                D    adjacent adjacent 
                E     adjacent 
 

d. Electrical Service Separation 
1) Minimum conduit separation between conduits carrying wiring of different groups, as 

defined above, and other electrical service conduit is as follows: (All fiber optic conduits, 
Group E, may be adjacent to other electrical service conduit). 

 
                OTHER SERVICES  A B C 
 
                Dimmer Controlled Lighting 24" 12" 6" 
                220/440V circuits 12" 6" 6" 
                All other services SCR 24" 12" 6" 
                (controlled or switched) 
 
 
 
3.03      ELECTRICAL POWER 
 

 A.  GROUNDING 
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 1. Review and coordinate electrical power system installation including grounding, with the 

electrical contractor to ensure proper operation of the system.  The project Electrical Contractor 
will provide a TIA/EIA compliant grounding system in the head end room. 

 
 B. VERIFICATION 

 
1. Verify that all AC power circuits designated for the system are properly wired, phased, 

and grounded. Report in writing any discrepancies found to the COTR  for corrective 
action.  

 
3.04  EQUIPMENT RACK 
 

A. Provide distribution of electrical power within the equipment racks with a minimum of one spare 
AC receptacle for each four in use per branch circuit or a minimum of two spare AC receptacles 
per branch circuit, whichever is greater.  Power is available on the wall. Where applicable, 
extension of those circuits by the project's electrical contractor will be coordinated by and paid for 
under this contract. 

 
3.05    BOXES 
 

 A.  MOUNTING 
 

 1. With the exception of portable equipment, all boxes, conduits, cabinets, equipment, and 
related wiring shall be held firmly in place and the mounting shall be plumb and square.  All boxes 
shall be rigidly and securely mounted to building structure.  All boxes shall be installed so that 
wiring contained in them is accessible.  Install blanking devices or threaded plugs in all unused 
holes.  

  
 B. WIRING 

 
 1. Wiring groups and circuits shall be isolated as indicated herein. Common pull or junction 

boxes shall be avoided.  Where deemed necessary and approved, they shall be barriered. 
 

 C. CLEANING 
 

 1. Clean all box interiors thoroughly before installing plates, panels, or covers. 
 
3.06       WIRING METHODS & PRACTICES 
 

 A. SUPERVISION 
 

 1. Installation of all audio, video, control, and/or fiber cable to be provided under this scope of 
work is by this contractor.  Supervision to include, but not be limited to ensuring proper: 

a. Pulling Tensions 
b. Quantities 
c. Types 
d. Lengths 
e. Routing 
f. Wire Group Separation 
g. Identification 
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 B. IDENTIFICATION 
 

 1. All wires shall be permanently identified at each wire end utilizing a self-laminating wire or 
cable marker comprised of a white label with clear overlaminate area, in a manner approved by 
the COTR. 

  
 C. TERMINAL BLOCKS 

 
 1. All terminal block connections shall be readily accessible. Not more than one wire connected 

to one terminal.  Spare terminal blocks, equivalent to 10% of those in actual use shall be provided. 
 
B. SPLICING 

 
1. Splicing of cables is not permitted between terminations. 

 
C. PULLING CABLE 

 
1. Do not pull wire or cable through any box fitting or enclosure where change of raceway alignment 

or direction occurs; do not bend conductors to less than recommended radius.  Employ temporary 
guides, sheaves, rollers, and other necessary items to protect cables from excess tension, 
abrasion, or damaging bending during installation.  Care shall be taken not to bend, crush, or kink 
cables. 

 
D. CABLE TIES/VELCRO STRIPS 

 
1. Building Locations 

a. Comb straight and form in a neat and orderly manner all conductors in cable support rings or 
other types of open support systems, providing circuit and conductor identification.  Tie as 
required using plenum rated T&B "Ty-Raps" (or equivalent) of appropriate size and type. Limit 
spacing between ties to six inches. Cable tie shall not compress the jacket.  As mentioned in 
this document the use of “Velcro” strips is preferred over the use “ty-wraps”.   

 
2. Equipment Cabinets or Racks 

a. Comb straight and form in a neat and orderly manner all conductors located within equipment 
cabinets, located in the head end room or remote locations, and wiring harnesses in the head 
end room.  Tie as required using Velcro cable ties of appropriate type and size.  T&B “Ty-
raps” are not acceptable. 

 
E. SERVICE LOOPS 

 
1. Provide ample service loops at each termination so that plates, panels, and equipment can be 

demounted for service and inspection.  Provide the following as a minimum: 
a. Outlet box: Eighteen (18) inches from wall surface to jack. 
b. Termination panel: Four (4) inches behind termination panel from last cable tie to jack. 
c. Fiber terminations: Eighteen (18) inches of service loop coiled and stored in junction box 

(minimum size 4"x4" box).  Take care not to exceed bend radius of fiber. 
 
 H. NON-CABLE TRAY INSTALLATION 

 
1.  All cable installations which are not supported by a cable tray or conduit system and where 

educational technology system cables are allowed to be placed loosely in the ceiling must follow 
the TIA/EIA standard methodology as noted in TIA/EIA 569 - Part 4.6 Ceiling Pathways.  
Specifically, sections 4.6.1 General, 4.6.2 Design Guidelines, and 4.6.5 Cable Support.  Those 
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sections are paraphrased herein (the contractor will be familiar with the specifics of these sections 
and install their cables in accordance with the standard or as noted herein). 

 
2.  The installation of all education technology cabling, regardless of type and separation 

requirements, from the head end room to various zones throughout the facility will use common 
pathway routes.   

 
3.  Inaccessible ceiling areas, such as lock-in ceiling tiles, drywall, or plaster, will not be used as 

distribution pathways.  Should the contractor find inaccessible ceiling areas as the only available 
pathway, the contractor will notify the Architect immediately for direction prior to proceeding with 
the cable installation. 

 
4.  Accessible ceiling areas must have adequate and suitable space available for the distribution 

layout (minimum of three inches clear vertical space between ceiling tiles and distribution wiring 
and pathway). 

 
5.  The design shall provide a suitable means and method for supporting cables and wires from the 

head end room (and/or telecommunications closet) to the area being served.   The cable will not 
be laid directly on the ceiling tiles or rail.  

 
6.  Cable support will be provided through the use of open-top cable supports located on 48-60 inch 

centers.  Where large quantities of cables (50-75) are bunched together in the ceiling at a 
congested area, the contractor will use multiple open-top cable supports or a special support 
designed to carry the additional weight. 

 
 
 I. WIRING HARNESSES 
 

1. All wires and cables used in assembling custom panels and equipment racks shall be formed into 
harnesses, tied with Velcro tie wraps and supported in accordance with accepted engineering 
practice.  T&B “Ty-raps” are not acceptable. 

 
2. Harnessed cables shall be combed straight.  Each cable that breaks out from a harness for 

termination shall be provided with an ample service loop.  Cables shall be jacketed in black 
Polyethylene Terephthalte jacket. 

 
3. Harnessed cables shall be formed in either a vertical or horizontal relationship to equipment, 

controls, components, or terminations. 
 
 
 

 
3.07 GROUNDING 
 

A. GROUNDING PROCEDURE 
 

1. The system wiring will conform to the following procedures: 
 

ITEM      PROCEDURE 
 
Equipment AC Ground Pins Connect to AC ground. 
Equipment Chassis  Connect to AC ground and/or rack frames 
Rack Frames  Connect to AC ground.  Use insulated bushings for all conduit 
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connections. 
 
Shielded Cable Between 
  AC powered equipment:  Connect to ground at one end only. 
Unbalanced Equipment Float chassis from rack. 
 Conduit/Back Boxes Isolate system wiring, including AC power, from all conduits and 

permanent back boxes. 
AC Ground   Green wire (grounding conductor) system shall be isolated from 

all other facility grounds. Connects at one point to earth. 
 

B.  METALLIC CONDUIT & ENCLOSURES 
 

1) All metallic conduit, boxes, and enclosures shall be permanently and effectively grounded in 
accordance with the National Electrical Code.  Metallic enclosures containing active 
equipment shall be grounded with due regard for minimization of electrical noise. 

 
3.08 EQUIPMENT 
 

A. GENERAL 
 

1. The equipment racks shall 4- Post units, be vented and considered as custom assemblies and 
shall be assembled, wired, and tested in a properly equipped shop maintained by the contractor.  
On-site integration will be permitted for optional courtroom 19A. 

 
B. INSTALLATION 

 
1. Run all low voltage lines and line level circuits (up to +30 dBm) in such a way as to maintain 

interference free circuits using conduits or other pathways dedicated to these purposes.  Use 
electrical ducts within racks. 

 
2. All lines in conduits must be insulated and shielded from each other and from the conduit the 

entire length and must not be spliced.  Ground all line shields at the amplifier end of the 
respective circuits only.  Use "wedge on" connectors or heat-shrink tubing to insulate the other 
end. 

 
3. Ground all audio and video grounds effectively at one earth connection.  Water pipes do not 

suffice as grounds.  Use earth ground or approved equal.  Use rosin core solder or standard 
mechanical connections and terminal strips for all joints and terminations. 

 
4. The installation of all work must be in accordance with commonly accepted industry standards 

and practice.  A qualified the Engineer shall exercise engineering supervision over the entire 
installation and inspect the installation at least twice prior to Acceptance Testing.  It is the 
responsibility of the Contractor to coordinate and cooperate with other trades in order to 
achieve well-coordinated progress and satisfactory results.  The Contractor must watch for 
conflicts with work of other contractors on the job and execute moderate moves or changes as 
are necessary to accommodate other equipment or preserve symmetry and pleasing 
appearance.  The Contractor is responsible to notify the Government as soon as possible 
initially by phone and then in writing of any issues throughout this contract duration.  

 
5. All cable and wire ends shall be clearly tagged with destination and function markings in 

accordance with the wiring diagram. 
 

6. Racks shall have power on one side and low voltage on the other side and shall be harnessed 
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for clean appearance. 
 

7. On all XLR connectors: Pin one is common/ground, pin two is high, and pin three is low. 
 

C. EQUIPMENT LOCATION 
 

1. Placement of equipment in equipment racks is for maximum operator convenience.  Verify any 
changes in placement prior to assembly with the COTR.  All system components and related 
wiring will be located with due regard for the minimization of induced electromagnetic and 
electrostatic noise, for the minimization of wiring length, proper ventilation, and to provide 
reasonable safety and convenience for the operator.  Fans shall be provided if required for proper 
ventilation.  All cabling to the racks shall be ceiling access and within enclosures extending from 
the racks into the ceiling area. 

 
D. RACK INSTALLATION 

 
1. Racks shall be installed plumb and square without twists in the frames or variations in level 

between adjacent racks. 
 
2. Adequate ventilation and access shall be provided at all rack and equipment locations. 

 
E. IDENTIFICATION 

 
1. All terminal blocks, rack mounted equipment, and active slots of card frame systems shall be 

clearly and logically labeled in a manner acceptable to COTR as to their function, circuit, or 
system as appropriate.  Labeling on manufactured equipment shall be engraved plastic laminate 
with white lettering on black background or dark background. Handwritten identification is not 
permitted.  The contractor may substitute metallized polyester permanent identification labels with 
black printing on silver, white, or another light color background for the phenolic labels above. 

 
F. ELECTRICAL POWER 

1. Each contractor responsible for the installation of a rack, cabinet or device connection is 
responsible to extend the electrical power located near or above the unit into the rack or cabinet. 
Electrical work must be performed by the Project electrician, approved by the COTR, and be in 
accordance to NEC. 

 
3.09 TEST METHODOLOGY 
 

A. TEST DOCUMENTATION 
 

1. Upon substantial completion of the provided equipment and interfacing of the Government 
supplied equipment, test operation and port for the functional requirements.  Document, on a 
contractor generated form; the compliance of every device and port and the testing individual will 
initial the results of each location.  Submit a written report detailing the results of initial 
adjustments and verification tests including all relevant drawings, charts, and photographs. With 
the above report, submit written certification that the installation conforms to specifications, is 
complete, and is ready for inspection and testing by the Government. 

 
 B. COPPER CABLE TESTS (UTP) 

 



 
 

 

ELECTRONIC SYSTEMS FINAL DESIGN            16780 [25450] page 26                                       July 30, 2018 
CLEVELAND, OH CEREMONIAL COURTROOM                                                                                                                    TO 18-PS4-111  

1. The Contractor shall test and document each four (4) pair UTP data cable for the following conditions. 
 A wire map test of the cable may be used to demonstrate conformance of the cable to the following 
parameters where applicable.  

a. Proper polarity; 
b. No reversals; 
c. No transpositions; 
d. Continuity; 
e. No shorts 
f. No AC voltage; 
g. No DC voltage 

 
 C. COPPER CABLE TESTS (MULTI CONDUCTOR) 

 
1. Proper numbering at each termination The Contractor shall test and document each cable for the 

following conditions.  A wire map test of the cable may be used to demonstrate conformance of the 
cable to the following parameters where applicable. 

a. Proper polarity; 
b. No reversals; 
c. No transpositions; 
d. Continuity; 
e. No shorts 
f.       No AC voltage; 
g. No DC voltage 
h. No opens; 
i.       Proper numbering at each termination 

 
 D. COAX CABLE TESTS  

 
1. Proper numbering at each termination The Contractor shall test and document each cable for the 

following conditions.  A wire map test of the cable may be used to demonstrate conformance of the 
cable to the following parameters where applicable.  

h. Continuity; 
i. No shorts 
j. No AC voltage; 
k. No DC voltage 
l. No opens; 
m. Proper numbering at each termination 

 
3.10 VERIFICATION TEST REPORT 
 

A. Submit a signed written report detailing the results of initial adjustments and verification tests 
including all relevant drawings, charts, and photographs.  This report will be completed and 
submitted for review at least five (5) days prior to acceptance testing. 

 
3.11 ACCEPTANCE TESTING 
 

A. The Acceptance Testing and provision of testing equipment will be the responsibility of and 
performed by the Contractor in the presence of COTR.  Coordinate this period so that free access, 
work lighting and, electrical power is available on the site. Acceptance Tests may include speech 
intelligibility surveys and subjective evaluations by observers viewing and listening at various 
positions under various operating conditions, using video, speech, music, and live or recorded 
effects material.  Acceptance tests shall include viewing of monitor images for sharpness, 
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contrast, brightness, and color. 
 
B. Should the contractor schedule an Acceptance Test and the system or components are not ready 

for or fail Acceptance Testing, the contractor will pay for all subsequent trips and man-hours 
required for the COTR to properly document specification conformance by the contractor.  The CO 
will have the right to reduce pay requests or final application of payment to the contractor in an 
amount equal to the travel costs and man-hours expended by the Consultant and charged to the 
contractor.  The CO would then pay the Consultant from the funds withheld from the contractor. 
 

 
C. Upon witness of the Acceptance Testing and the determination, in the COTRs opinion, that the 

Contractor has falsified the Verification Test Reports, the CO has the right to hire an Independent 
Testing Agency to provide outside verification of the results.  Falsification of the test results is 
defined as cables shown as testing correctly in the Verification Report that fail during the 
Acceptance Testing.  (The Contractor has the right to hire an Independent Testing Agency 
approved by the CO and COTR directly.)  Furthermore, the CO will have the right to reduce pay 
requests or final application of payment to the Contractor in an amount equal to the travel costs 
and man-hours expended by the Independent Testing Agency and Consultant and charged to the 
contractor.  The CO would then pay the Independent Testing Agency and Consultant from the 
funds withheld from the contractor. 
 

 
3.12 SYSTEM DOCUMENTATION 

 
A. Prior to substantial completion a preliminary submission includes: 

 
1. Service and Warrantee contact number, contact procedures. 
2. Service department employees and contractors to have security clearance  
3. A single line drawing of the installation (Provide one printed/ three on CD-ROM.) 
4. Verification and Acceptance Test Reports.  (one printed/ three on CD-ROM) 
 

B. Upon completion of punch list items and prior to final acceptance submission includes: 
 

1. Service and Warrantee contact number, contact procedures. 
2. Service department employees and contractors to have security clearance 
3. All manufacturers' manuals for the equipment (Provide one printed/ three on CD-ROM). 
4. As-built project drawings.  Provide (one printed/ three on CD-ROM) 
 

 
*****END**** 
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GENERAL NOTES - ELECTRONIC SYSTEMS SCOPE OF WORK

1. ALL DIMENSIONS AND DETAILS OF WORK SHALL BE FIELD VERIFIED BY CONTRACTOR. ANY DISCREPANCIES SHALL BE BROUGHT TO THE

ATTENTION OF THE GOVERNMENT BEFORE ANY RELATED WORK IS PERFORMED.

2. MINIMUM STANDARDS FOR ALL WORK SHALL BE LATEST REVISION OF THE NATIONAL ELECTRIC CODE (NEC).  WHEREVER AND WHENEVER

OSHA, FEDERAL, STATE AND LOCAL LAWS, REGULATIONS AND CRITERIA REQUIRE HIGHER STANDARDS, FOLLOW THE MOST STRINGENT.

3. UNLESS OTHERWISE  INDICATED, ALL WIRING DEVICES SHALL BE INSTALLED FLUSH IN FLOOR, WALL OR CEILING.  ELECTRICAL BOX

LOCATIONS ARE APPROXIMATE UNLESS DIMENSIONED; COORDINATE LOCATION OF EQUIPMENT SERVED, EXISTING CONDITIONS AND

VERIFY WITH THE GOVERNMENT AND THE TENANT IN FIELD FOR EXACT LOCATIONS.

4. CHECK WITH OTHER TRADES ON SCOPE OF THEIR WORK AND COORDINATE ON ALL LOCATIONS OF VARIOUS EQUIPMENT AND OTHER

RELATED ITEMS.  RELOCATION OF MATERIAL OR EQUIPMENT NECESSITATED BY FAILURE OF CONTRACTOR TO COORDINATE WORK SHALL

BE AT NO COST TO GOVERNMENT OR THE THE TENANT.

5. ALTERATIONS & RENOVATIONS OF THE EXISTING BUILDING ARE SUCH THAT NOT EVERY FACET OF THE WORK CAN BE DESCRIBED, OR

GRAPHICALLY ILLUSTRATED HEREIN.  THE CONTRACTOR SHALL REVIEW THE ENTIRE SCOPE OF WORK AND PERSONALLY SURVEY THE

EXISTING STRUCTURE TO FAMILIARIZE HIMSELF OF ALL THE REQUIREMENTS NECESSARY TO COMPLETE THE WORK.  FAILURE TO COMPLY

MAY RESULT IN ADDITIONAL EXPENSE TO THE CONTRACTOR FOR WHICH THE GOVERNMENT, TENANT NOR DESIGNER SHALL BE

RESPONSIBLE.

6. PROVIDE FIRE STOPPING, INSULATION AT ALL RATED WALL, FLOOR AND CEILING PENETRATIONS.  REFER TO ARCHITECTURAL PLANS OR

VERIFY WITH GOVERNMENT FOR RATED LOCATIONS.

7. SPECIFIC MANUFACTURER AND MODEL ARE NOTED TO PROVIDE MINIMUM SPECIFICATIONS.  SUBSTITUTIONS, ALTERNATE MANUFACTURER

AND MODEL ARE ACCEPTABLE UPON WRITTEN APPROVAL BY GOVERNMENT, COURT AND DESIGNER.

8. SEE SCHEDULE B, CSI FORMAT SPECIFICATIONS FOR COMPLETE SCOPE OF WORK.

9. PROVIDE, INSTALL, TERMINATE AND TEST ALL CABLING, PLATES, AND PLATE MOUNTING ACCESSORIES INCLUDING CATEGORY 6 UTP TYPE

CABLE. HOMERUN ALL CABLES FROM COURTROOM TO ES RACK LOCATION.

10. THE COURTROOM LAYOUT NEEDS TO BE FIELD COORDINATED. THE LAYOUT WAS CREATED BY FIELD MEASUREMENTS. ALL INFORMATION

SHOWN IS FOR REFERENCE ONLY AND MAY NOT BE CURRENTLY LOCATED OR POSITIONED.

11. EXACT LAYOUT AND FIELD CONDITIONS MUST BE VERIFIED ON SITE.

12. REFER TO AV SPECIFICATIONS FOR LIST OF OFE EQUIPMENT.

13. ALL AV EQUIPMENT EXCEPT FOR OFE EQUIPMENT WILL BE SUPPLIED AND INSTALLED BY AV CONTRACTOR.

14. ALL AUDIO CABLES ARE EXISTING. ALL EXISTING CABLING SHALL BE TESTED AND VERIFIED TO BE IN PROPER WORKING CONDITION. ALL AV

PATES ARE EXISTING.

15. ALL POWER RECEPTACLES ARE EXISTING.

16. ALL INFRASTRUCTURE IS EXISTING (CONDUIT, POWER, FLOOR BOXES, AND PATHWAYS).

17. DEVICE ICONS ARE NOT SCALED. DEVICE WILL BE CENTERED WHERE THE SYMBOL IS LOCATED AT EACH FLOOR, CEILING AND WALL

LOCATION.

18. ALL UNUSED AUDIO CABLE SHALL BE LABELED ON BOTH ENDS. ALL UNUSED AUDIO CABLES SHALL BE REMOVED FROM THE RACK AND

LABELED, COILED, AND NEATLY/ PROFESSIONALLY PLACED IN REAR OF RACK ROOM FOR FUTURE USE.
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EQUIPMENT RACKR

FLOOR BOX PLATE (REFERENCE TO PLATE DWG.)
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PROVIDED BY ELECTRICAL CONTRACTOR. DRAWING

INDICATES LOCATION ONLY.
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(SINGLE GANG AT IR HEIGHT WITH EXISTING CONDUIT

TO RACK)

J
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CONDUIT TO RACK)

EXISTING TWO FLUSH MOUNT SERVICE MODULE

(SMED FLOOR BOX OR EQUAL) VERIFY EXACT

LOCATION IN FIELD

EXISTING POWER PROVIDED BY ELECTRICAL

CONTRACTOR. DRAWING INDICATES LOCATION ONLY.

EXISTING JURY RAIL SPEAKER.  EXISTING CONDUIT TO

AUDIO RACK

M

J
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EXISTING JUNCTION BOX FOR JUDGE LOCATION. POWER

RECEPTACLES ARE EXISTING. WILL REUSE EXISTING

CONDUIT PATHWAYS TO EQUIPMENT RACK.
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EXISTING JUNCTION BOX FOR CLERK LOCATION.

POWER RECEPTACLES ARE EXISTING. REUSE

EXISTING CONDUIT PATHWAY TO EQUIPMENT RACK.
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EXISTING JUNCTION BOX FOR REPORTER LOCATION.
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B
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LEGEND

VC

EXISTING WALL MOUNTED VOLUME CONTROL,

LOCATION TO BE VERIFIED BY COURT.

EXISTING A DOUBLE GANG DEEP JUNCTION BOX WITH

SINGLE GANG RING AT STANDARD SWITCH HEIGHT.

EXISTING 1" CONDUIT TO ASSOCIATED AV RACK TYPICAL.

EXISTING RECESSED AV SYSTEM CEILING

SPEAKER, LOCATION TO BE VERIFIED BY COURT.
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The TesiraFORTÉ® AVB VT is a fixed audio DSP with 12 analog inputs and 8 analog outputs and includes 
Acoustic Echo Cancellation (AEC) technology on all 12 inputs.It includes up to 8 channels of configurable USB 
audio, a 2-channel VoIP interface, and a standard FXO telephone interface. USB audio allows TesiraFORTÉ 
to interface directly with USB audio hosts, as well as to take full advantage of today’s most sophisticated 
conferencing solutions. TesiraFORTÉ AVB VT utilizes Audio Video Bridging (AVB) for digital audio networking, 
and can be used as standalone device or combined with other TesiraFORTÉ AVB devices and Tesira servers, 
expanders, endpoints, and controllers. TesiraFORTÉ AVB VT also provides extensive audio processing, 
including but not limited to: AEC technology, signal routing and mixing, equalization, filtering, dynamics, and 
delay, as well as control, monitoring, and diagnostic tools; all configured through the Tesira configuration 
software. TesiraFORTÉ AVB VT is best-suited for rooms that require high-quality audio solutions using VoIP, 
voice lift, mix-minus, and AEC, such as conference rooms or distance learning environments.

DATA SHEET
TESIRAFORTÉ® AVB VT
FIXED AUDIO DSP

BENEFITS
•	 Integrates VoIP, POTS, and USB audio in one product allowing integrators to choose the type of audio conferencing 

that works best for their installation 

•	 AVB allows audio networking via IEEE open standards protocol 

•	 Includes default configuration file allowing for plug-and-play usage

•	 Highly scalable and cost-effective solution that can grow over time with the needs of the customer

•	 SpeechSense™ technology to enhance speech processing

•	 Integrates directly with soft codecs and other USB audio hosts

FEATURES
•	 128 x 128 channels of AVB 

•	 12 mic/line level inputs with AEC, 8 mic/line level outputs 

•	 Gigabit Ethernet port

•	 Up to 8 channels of configurable USB audio

•	 RS-232 serial port

•	 4-pin GPIO 

•	 2-line OLED display with capacitive-touch navigation

•	 Rack mountable (1RU)

•	 System configuration and control via Ethernet 

•	 Internal universal power supply

•	 SIP VoIP interface via a RJ-45 connector

•	 Standard FXO telephone interface via RJ-11 connector

•	 Fully compatible with Tesira AVB servers, endpoints, 
expanders, and controllers

•	 Signal processing via intuitive software allows 
configuration and control for signal routing, mixing, 
equalization, filtering, delay and much more

•	 CE marked, UL listed, and RoHS compliant

•	 Covered by Biamp Systems’ 5-year warranty
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TESFDS-361-1710-EN-R1

TESIRAFORTÉ AVB VT BACK PANEL

ARCHITECTS & ENGINEERS SPECIFICATION
The fixed audio DSP shall be designed exclusively for use with Tesira® systems. The audio DSP shall support Audio Video Bridging 
(AVB) digital audio networking that shall allow up to 128 x 128 channels. The AVB networking connection shall be implemented on a 
RJ-45 connector. The audio DSP shall support Ethernet connection for programming and control on a RJ-45 connector. The audio DSP 
shall have internal DSP processing. The audio DSP shall include 4 channels of General Purpose Input and Output connection (GPIO) for 
sending or receiving logic signals. The programming of the GPIO ports shall be software configurable. The audio DSP shall include a 
RS-232 connection for control data transmission into or out of the audio DSP and such operation shall be software programmable. The 
audio DSP shall include a Universal Serial Bus (USB) connection on a standard USB-B type connector. The audio DSP shall be software 
configurable to stream up to 8 channels of digital USB Class 1 Audio transmission either into or out of the audio DSP or simultaneous 
input and output. The audio DSP shall provide 12 balanced input connections for receiving of microphone or line level analog audio 
signals on screw-down, removable connectors. The input connections shall include Acoustic Echo Cancellation (AEC) hardware and 
firmware, the parameters, routing and operation of which shall be software programmable. The audio DSP shall provide 8 balanced 
output channels for the transmission of microphone or line level analog audio signals on screw-down, removable connectors. Each 
individual channel shall have its own dedicated connection. The audio DSP shall integrate to Voice Over Internet Protocol (VoIP) systems 
on a RJ-45 connector for two lines of VoIP communication and shall support Session Initiation Protocol (SIP) v2.0 or later. The audio 
DSP shall integrate to standard telephony communications on a RJ-11 connector for a single line of telephone communication. The audio 
DSP shall provide front panel OLED identification of device power, status, alarm, and activity as well as system-wide alarm. The audio 
DSP shall be rack mountable (1RU) and feature software-configurable signal processing, including but not limited to: signal routing and 
mixing, equalization, filtering, dynamics, and delay, as well as control, monitoring, and diagnostic tools. The audio DSP shall control and 
proxy all Tesira expander-class devices and Tesira control devices. The audio DSP shall be CE marked, UL listed, and shall be compliant 
with the RoHS directive. Warranty shall be five years. The fixed audio DSP shall be TesiraFORTÉ AVB VT. 

TESIRAFORTÉ AVB VT SPECIFICATIONS

Frequency Response:
20Hz to 20kHz, +4dBu output: � +0.25 dB/-0.5 dB

THD+N (22Hz to 22kHz):
0dB gain, +4dBu input:� < 0.006% 
54dB gain, -50dBu input:� < 0.040%

EIN (no weighting, 22Hz to 22kHz):� < -125dBu

Dynamic Range (in presence of signal)
22Hz to 22kHz, 0dB gain:� > 108dB

Input Impedance (balanced):� 8kΩ

Output Impedance (balanced):� 207Ω

Maximum Input:� +24dBu

Maximum Output (selectable):� +24dBu, +18dBu, +12dBu, 
 +6dBu, 0dBu, -31dBu

Input Gain Range (6dB steps):� 0-66dB

Overall Dimensions:
Height:� 1.75 inches (44 mm) 
Width:�  19.0 inches (483 mm) 
Depth:�  10.5 inches (267 mm) 
Weight:�  8 lbs (3.63 kg)

Environment:
Ambient Operating  
Temperature Range:� 32-104° F (0–40° C) 
Humidity:� 0–98%, non-condensing 
Altitude:� 0-6,600 feet (0–2000 Meters) MSL

Phantom Power: � +48VDC (7mA/input)

Crosstalk, channel to channel, 1 kHz:
0dB gain, +4dBu input: � < -85dB 
54dB gain, -50dBu input: � < -75dB

Sampling Rate:� 48kHz

A/D - D/A Converters:� 24-bit

Power Consumption:
100-240VAC 50/60Hz:� < 35W

USB:
Bit Depth:� 16- or 24-bit 
Number of Channels:� up to 8 
Sample Rate:� 48kHz

Compliance:
FCC Part 15B (USA)
 FCC Part 68 (USA)

Industry Canada CS-03 (Canada)
CE marked (Europe)

UL und C-UL listed (USA and Canada)
RCM (Australia)

RoHS Directive (Europe)



USB 2.0 LR 4-Port Extender

Extend USB 2.0 over CAT5 up to 330 feet (100 meters)

The GefenToolBox USB 2.0 4-Port Extender extends a USB 
source up to 330 feet (100 meters) using a single CAT5 cable. 
This product supports USB 2.0 with data rates up to 480 Mbps 
in addition to backward-compatibility with USB 1.1. The 
Receiver Unit allows the connections of up to four (4) USB 
devices, providing access to printers, scanners, cameras, 
external storage media, digital signage, and automated control 
systems.

How It Works

Use the supplied USB cable to connect the USB 2.0 4-Port 
Sender Unit to the USB host (source) device. Connect the USB 
devices to the Receiver Unit. Use a CAT-5 cable to connect the 
Sender Unit to the Receiver Unit. Connect the included locking 
power supply to the Receiver Unit then connect both power 
cables to available electrical outlets. The LED indicators on the 
Sender Unit and the Receiver Unit provide status on power and 
data transmission activity.

GTB-USB2.0-4LR GTB-USB2.0-4LR-BLK

Features

•  Extends USB 2.0 up to 330 feet (100 meters)
•  Supports 480 Mbps using USB 2.0
•  Backward-compatible with USB 1.1 devices
•  Receiver supports up to four (4) USB devices
•  Uses industry-standard CAT-5, CAT-5e, or CAT-6 cable
•  Plug-and-Play
•  Works with PC and Mac computers
•  Locking Power Connectors

Specifications

•  USB 2.0 Speed: 480 Mbps
•  USB Connector (Sender Unit): Type B
•  USB Connectors (Receiver Unit): (4) Type A
•  Link Connectors (Sender Unit / Receiver Unit): RJ-45
•  Power Supply: 5V DC locking type (20W max)
•  Operating Temperature: +32°F to +122°F (0°C to +50°C)
•  Storage Temperature: -4°F to 158°F (-20°C to 70°C)
•  Operating Humidity: 20% to 80% relative humidity, 
    non-condensing
•  Storage Humidity: 10% to 90% relative humidity, 
    non-condensing
•  Dimensions (Sender Unit / Receiver Unit): 
    5.75” W x 1.25" H x 2.5" D
•  Shipping Weight: 3 lbs.

Gefen, LLC   |  20600 Nordhoff Street, Chatsworth CA 91311  |  Tel. (818) 772-9100   (800) 545-6900  |  Fax (818) 772-9120  |  www.gefen.com
* Features and specifications are subject to change without notice.

All trademarks and registered trademarks are properties of their respective owners
Copyright© 2015 Gefen LLC.
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Key Features:
Asymmetrical vertical coverage sends more
sound toward far area of room to make front-to-
back sound levels more consistent.
Components: Sixteen 25 mm (1 in) soft dome
tweeters and four 125 mm (5 in) high-power LF
drivers, arranged coaxially.
Patent-pending Constant Beamwidth
Technology™ provides constant directivity up to
the highest frequencies and reduces out-of-
coverage lobing.
Vertical pattern coverage switchable between
45° for medium-throw coverage and 25° for
long-throw applications.
Switchable voicing provides flat response in
music mode or mid-range presence peak in
speech mode.
Dynamic SonicGuard™ overload protection 
of HF devices
Swivel (pan) / tilt wall bracket included.

Overview:
The CBT 70J-1, with Constant Beamwidth

Technology™, represents a breakthrough in
pattern control consistency, utilizing complex
analog delay beam-forming and amplitude
tapering to accomplish superior, consistent
vertical coverage without the narrow vertical
beaming and out-of-coverage lobing that are
typical of straight form-factor column speakers.

The CBT 70J-1 combines Constant Beamwidth
Technology with a physical J-shaped curving,
resulting in a very well controlled progressive line
array with asymmetrical vertical coverage. The
asymmetrical coverage produces a higher
concentration of sound with a tighter pattern
from the upper half of the array and a lower
concentration of sound with a broader vertical
pattern from the lower half of the array. This
sends more sound toward the far area of the
room than to the near area of the room, resulting
in more even front-to-back SPL levels than would
be the case from a traditional speaker or column
that projects symmetrically in the vertical plane.

The two-way coaxial design provides a wide 
60 Hz – 20 kHz bandwidth.  The low-diffraction
baffle eliminates frequency response irregularities
that could otherwise occur due to baffle
discontinuities. The thick, heavy-duty aluminum
grille stands up to portable/event applications
while allowing for rust-free installation outdoors.

The slim, compact design fits well into virtually
any architectural decor. The 70 cm (27.6 in) tall
line array height provides consistent pattern 
control throughout the intelligibility band, 
making the CBT 70J-1 work well in difficult
acoustic environments.

Applications
The combination of superior sound quality,

excellent pattern control, asymmetrical vertical
coverage and compact design makes CBT 70J-1
extremely versatile.  It is ideal for applications
such as performance auditoriums, lecture halls,
classrooms, A/V, transit centers, school stadiums,

multipurpose spaces, racetracks, theme parks, and fill applications, among many others.

Adjustable Coverage to Fit the Application
The innovative coverage adjustability allows switching between broad and narrow vertical

coverage settings to allow matching the coverage and throw requirements of the application.
Coverage can be easily switched in-venue with the speaker already installed. This innovation 
allows a single loudspeaker model to excel in an extremely wide variety of project types.

User Variable Voicing
The voicing can be set to match the application through a Music/Speech switch. The Music setting

provides flat frequency response, while the Speech setting produces a mid-range presence boost to
provide clear, intelligible speech even at the longest throw distances, along with increased midrange
sensitivity for higher midrange maximum output capability.

Drivers
The low frequency drivers are lightweight dual magnet neodymium motors with 38 mm (1.5 in)

diameter voice coils. The dual magnet system provides maximum flux in a compact package. The
magnet structure is magnetically shielded and the pole tips are magnetically saturated for lower flux
modulation and minimum distortion. The 16 mm (0.63 in) long coil provides high linear drive and
high power handling in a compact driver. The LF drivers feature damped blended textile surrounds
and coated sealed paper cones found in high performance large format drivers.

The high frequency driver features a dual magnet neodymium structure for maximum sensitivity.
The tweeter is encased for weather resistance. The drivers are magnetically shielded to allow close
placement CRT monitors.

Both drivers feature coated diaphragm materials to provide moisture, UV and salt resistance for
outdoor capability. 

SonicGuard™

Dynamic SonicGuard™ protection on the high frequency section minimizes distortion at high drive
levels by limiting driver excursion dynamically. This maximizes music clarity and speech intelligibility
at high drive levels while protecting the drivers from damage due to occasional overpowering.

Bracketry
A swivel (pan) / tilt wall-mount bracket is included, plus ten M6 inserts on the back panel fit the

spacing of common third-party mounting brackets, or can be utilized to suspend the speaker using
forged shoulder steel eyebolts or swivel mounting rings, providing installation versatility. 

CBT 70J-1 can be installed either indoors or outdoors. The drivers are weather-treated, the
fiberglass reinforced ABS cabinet is excellent for outdoor applications, external screws are stainless
steel and the painted aluminum grille resists rusting in the harshest conditions. Available in black or
white (-WH).

Shown with included grille. Grille removed.

CBT 70J-1 Constant Beamwidth Technology™
Two-Way Line Array Column with
Asymmetrical Vertical Coverage



CBT 70J-1 Two-Way Line Array Column with Asymmetrical Vertical Coverage

Specifications:
System:

Components: Four 130 mm (5 in) LF drivers
Sixteen 25 mm (1 in) HF drivers

Frequency Range (-10 dB)1: 60 Hz – 20 kHz
Coverage: Vertical (selectable via switch)

Narrow Mode: 25° (2 kHz - 16 kHz) (±10°)
Broad Mode:   45° (750 Hz - 16 kHz) (±10°)

Horizontal 150° (500 Hz – 8 kHz, ±20°)
Sensitivity (2.83V@ 1m)1: Narrow: (speech mode) 98 dB (1 kHz - 8 kHz)

(music mode)  93 dB (300 Hz - 18 kHz)
Broad:   (speech mode) 96 dB (1 kHz - 8 kHz)

(music mode)  92 dB (300 Hz - 18 kHz)
Nominal Impedance: 8 ohms

Power Capacity2: 500 W (2000 W peak), 2 hrs
350 W (1400 W peak), 100 hrs

Max SPL3: Narrow: (speech mode) 125 dB cont ave (131 peak) 
(music mode)  120 dB cont ave (126 peak)

Broad:   (speech mode) 123 dB cont ave (129 peak)
(music mode) 119 dB cont ave (125 peak)

Transducers:
Low Frequency Drivers: 4 pcs, 130 mm (5 in) drivers, dual magnet neodymium, 38 mm

(1.5 in) voice coil, damped blended textile surround, coated
diaphragm for moisture, UV, and salt resistance, shielded.

High Frequency Drivers: 16 pcs, 25 mm (1 in) drivers, dual magnet neodymium,
encased magnet and coated diaphragm for moisture, UV and
salt resistance, shielded. 

Enclosure:
Enclosure: Fiberglass reinforced ABS cabinet, painted aluminum grille

Colors: Black or white (-WH)
Insert Points: 10 M6 swivel (pan)/tilt (16 mm deep) insert points on back panel.

Mounting: Included swivel (pan)/tilt wall bracket provides continuously
variable +/-80 degree left-right swivel aiming (at no up/down
tilt -- see Bracket Guide for maximum swivel range at various
up/down tilt angles), continuously variable +/-15 degree tilt, as
well as 5 degree fixed increment points. Ten threaded
mounting points located on back panel of cabinet conform 
to industry standard rectangular 127 x 70 mm (5.0 x 2.75 in)
pattern for OmniMount® 60.0 and other compatible 
third-party brackets. Threaded mounting points can 
be utilized for suspension.

Dimensions (H x W x D): 694 x 170 x 237 mm
(27.4 x 6.7 x 9.3 in)

Net Weight: 9.5 kg (21 lb) 
Included Accessories: Swivel (pan) / tilt wall bracket
Optional Accessories: MTC-PC2 terminal panel cover

MTC-CBT-SMB1 Stand-Mount Bracket for use with 35 mm heavy
duty speaker stand
MTC-CBT-FM2 flush-mount low-profile wall-mount bracket

1Full space
2IEC standard, full bandwidth pink noise with 6 dB crest factor.
3Calculated based on power rating and measured sensitivity, exclusive of power compression.

JBL continually engages in research related to product improvement. 
Changes introduced into existing products without notice are an expression of that philosophy.

Outdoor Capability: IP-55 rated, per IEC529, when installed with optional MTC-PC2 panel 
cover. UV, moisture and 200-hr ASTM G85 acid-air/salt-spray resistant.



CBT 70J-1 Two-Way Line Array Column with Asymmetrical Vertical Coverage

Horizontal 1/3 Octave Polars
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Vertical 1/3 Octave Polars
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Frequency Response:
“Music” Mode (solid); “Speech” Mode (dotted), 1W (2.83V), 
1m, and Impedance
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Frequency Response:
“Music” Mode (solid); “Speech” Mode (dotted), 1W (2.83V), 
1m, and Impedance
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20 100 1000 10000 20000
Frequency (Hz)

60

70

80

90

100

0

10

20

30

40

SP
L 

(d
B)

Oh
m

s

Beamwidth:

20 100 1000 10000 20000

Frequency (Hz)

10

100

360

-6
 d

B
 B

ea
m

w
id

th
 (

de
gr

ee
s)

Horizontal

Vertical

Directivity, Q

20 100 1000 10000 20000

Frequency (Hz)

0

10

20

1

10

100

D
ire

ct
iv

ity
 In

de
x 

(D
I)

, d
B

D
ire

ct
iv

ity
 F

ac
to

r 
(Q

)

Vertical Off-Axis Frequency Response, Up

20 100 1000 10000 20000

Frequency (Hz)

-30

-20

-10

0

10

A
tte

nu
at

io
n 

(d
B

) 0 deg

10 deg

20 deg

30 deg

40 deg

Vertical Off-Axis Frequency Response, Down

20 100 1000 10000 20000

Frequency (Hz)

-30

-20

-10

0

10

A
tte

nu
at

io
n 

(d
B

) 0 deg

10 deg

20 deg

30 deg

40 deg

Horizontal Off-Axis Frequency Response

20 100 1000 10000 20000

Frequency (Hz)

-30

-20

-10

0

10

A
tte

nu
at

io
n 

(d
B

) 0 deg

10 deg

20 deg

30 deg

40 deg

Horizontal Off-Axis Frequency Response

20 100 1000 10000 20000

Frequency (Hz)

-30

-20

-10

0

10

A
tte

nu
at

io
n 

(d
B

) 0 deg

10 deg

20 deg

30 deg

40 deg

CBT 70J-1 Two-Way Line Array Column with Asymmetrical Vertical Coverage



JBL Professional
8500 Balboa Boulevard, P.O. Box 2200
Northridge, California 91329 U.S.A.
© Copyright 2013 JBL Professional
www.jblpro.com

5011382 REV B  
02/13
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Features

•	 �Three models that range in power from 170 watts to 450 watts per channel

•	 �Compact size – all models only 2 RU and 14" deep for reduced rack cost and floor space

•	 �Channels 1&2 and 3&4 bridgeable for maximum flexibility

• 	 �Active Inrush Limiting eliminates AC inrush current, removing the need for expensive 
power sequencers

• 	HD15 DataPort connector for QSControl computer control 

•	 Custom integrated security cover for tamper-proof installations

•	 Variable speed fan for low noise

•	 1 dB detented gain controls for fast and accurate gain settings

•	 Detachable Euro-style input connectors

•	 �DIP switch control for clip limiters, high-pass filters, bridge-mono and parallel operation

• 	 �Exclusive PowerLight switch-mode power supply technology for high performance and 
compact size

•	 �Selectable high-pass filters protect speakers and prevent speaker transformer saturation 
with minimal effect on program material (33 Hz or 75 Hz on CX254 and CX404, 50 Hz or 	
75 Hz on CX204V)

•	 �Comprehensive front panel indicators including signal, clip, protect and QSC’s exclusive 
bridge-mono and parallel input LEDs

•	 Barrier strip output connector

•	 �Comprehensive protection circuitry including DC, infrasonic, thermal overload and short 
circuit protection

•	 �High-performance Class AB+B complementary bipolar output circuitry

•	 �Lightweight – all models only 21 pounds (9.5 kg) for easier racking and shipping

•	 3-year warranty plus optional 3-year extended service contract

The 4-channel CX amplifiers give you four 

channels in only two rack spaces, without 

compromising on power. Choose from three 

models, a direct 70 volt model and two low- 

impedance versions. Each model is equipped 

with exclusive QSC PowerLight™ switching 

power supply technology to virtually eliminate 

noise and hum.  With high-output power, 

versatile loading options, high-thermal capacity 

and unmatched reliability, the CX Series is the 

perfect solution to any permanently installed 

sound system. 

    CX  4-channel
Professional Power Amplifiers

CX 4-channel Amplifiers 

		                Watts per channel 
Model	 70V	 8Ω	 4Ω	 2Ω

CX254	 −	 170	 250	 450*

CX404	 −	 250	 400**	 −

CX204V	 200	 −	 −	 −

20 Hz – 20 kHz, 0.05% THD    
*1 kHz, 1% THD 
**1 kHz, 0.1% THD

 CX254 | CX404 | CX204V

All models include an 
integrated security cover for 
tamper-proof installations



CX 4-Channel Specifications

qscaudio.com1675 MacArthur Boulevard • Costa Mesa, CA 92626 • Ph: 800/854-4079 or 714/957-7100 • Fax: 714/754-6174 
CX 4-channel Spec Sheet - 06/04/08

Specifications subject to change without notice.

		  CX254	 CX404	 CX204V
Stereo Mode (all channels driven)	                                  Continuous average output power per channel
	 8Ω / 20 Hz – 20 kHz / 0.05% THD	 170 W	 250 W	 −
	 4Ω / 20 Hz – 20 kHz / 0.05% THD	 250 W	 400 W (0.1% THD, 1 kHz)	 −
	 2Ω / 1 kHZ / 1% THD	 450 W	 −	 −
	 70V / 20 Hz – 20 kHz / 0.05% THD	 −	 −	 200 W
	 70V / 1 kHz / 0.05% THD	 −	 −	 220 W
	 70V / 1 kHz / 1% THD	 −	 −	 300 W
Bridge-Mono Mode	                                               Bridge-mono mode operation
	 16Ω / 20 Hz – 20 kHz / 0.1% THD	 340 W	 500 W	 −
	 8Ω / 20 Hz – 20 kHz / 0.1% THD	 500 W	 800 W (0.1% THD, 1 kHz)	 −
	 4Ω / 1 kHz / 1% THD	 900 W	 −	 −
	 140V / 20 Hz – 20 kHz / 0.1% THD	 −	 −	 400 W
	 140V / 1 kHz / 0.05% THD	 −	 −	 440 W
	 140V / 1 kHz / 1% THD	 −	 −	 600 W
Noise (20 Hz - 20 kHz)	 -106 dB	 -106 dB	 -105 dB
Input Sensitivity	 1.22 Vrms	 1.22 Vrms	 1.26 Vrms
Gain		  29 dB at 8Ω	 31 dB at 8Ω	 35 db at 70.7V
Input Clipping	 10 Vrms (+22 dBu)	 10 Vrms (+22 dBu) 	 10 Vrms (+22 dBu) 
Output Circuitry	 Class AB+B	 Class AB+B 	 Class AB+B
Distortion (SMPTE-IM)	 < 0.01%	 < 0.01%	 < 0.02%
Distortion (typical)
	 20 Hz – 20 kHz: 10 dB below rated power	 < 0.01% THD
	 1.0 kHz and below: full rated power	 < 0.01% THD
Frequency Response	 20 Hz - 20 kHz,  ± 0.2 dB  |  8 Hz - 50 kHz, + 0/-3 dB 
Damping Factor	 > 500 (1 kHz and below)
Input Impedance	 6k ohms unbalanced, 12k ohms balanced
Cooling	 Variable-speed fan / rear-to-front air flow through tunnel heat sink
Connectors	 Input: 3 position Euro style detachable barrier block, CH 1, 2, 3 & 4    DataPort: HD-15 Connector, Ch 1+2, Ch 3+4 
		  Output: Six-position barrier strip with dual channel and bridge mono connections, Ch 1+2, Ch 3+4
Controls	 Front: AC swith, Ch 1, 2, 3 & 4 gain knobs 
		  Rear: DIP switch for Ch 1, 2, 3 & 4, clip limiter on/off, LF filter on/off, LF filter freq select 33 Hz or 75 Hz 
		  CX254 and CX 404: 50 Hz or 75 Hz    CX204V: inputs parallel or stereo, bridge mode
Indicators	 Parallel Inputs: Yellow LED / Bridged: Yellow LED/ Power-on: Green LED   
		  Clip-Prot: Red LED / Level -10dB: Green LED / Level -20dB: Green LED / Signal -35dB: Green LED (1 per channel)
Amplifier Protection	 Full short circuit, open circuit, thermal, ultrasonic, and RF protection. Stable into reactive or mismatched loads
Load Protection	 On/off muting, DC-fault power supply shutdown
Dimensions (HWD)	 3.5" (8.9 cm) 2 RU x 19" (48.3 cm) rack mounting x 14" (35.6 cm) from front mounting rails
Weight - Net / Shipping	 21 lb (9.5 kg) / 27 lb (12.3 kg)
Power Requirements	 100, 120, 230 VAC, 50 – 60 Hz (configured at factory)
120V Current Consumption*	 Idle	 0.7 A	 0.7 A	 0.8 A
	 1/8 power pink noise	 8Ω	 5.8 A	 8.1 A	 −
		  4Ω	 9.2 A	 12.4 A	 −
		  2Ω	 14.3 A	 NR	 −
		  70V	 −	 –	 8.3 A
	 1/3 power pink noise	 8Ω	 8.8 A	 12.2 A	 −
		  4Ω	 14.2 A	 19.3 A	 −
		  2Ω	 21.7 A	 NR	 −
		  70V	 −	 −	 12.7 A
* Multiply currents by 0.5 for 230V units

(typical of program material  
with severe clipping)   
 

(typical of program material at 
maximum unclipped power)   

QSC, the QSC logo and PowerLight are registered trademarks of QSC Audio Products, LLC in the U.S. Patent and Trademark office and other countries.  
All other trademarks are the property of their respective owners. Patents may apply or be pending.



 
 
RACK-UP® SERIES 
Model RU-ADA4D 
Audio Distribution Amplifier 
 
 

 Stereo Audio Distribution with 4 Outputs  
 Mono Audio Distribution with 8 Outputs  
 Front-Panel Input Level Trimmers  
 Dual-LED VU Meter for Each Input Channel  
 Front-Panel Output Level Trimmers 
 Inputs and Outputs on Rear Panel Detachable 
 Terminal Blocks 
 Exceptional Audio Quality for the Most 
 Demanding Applications  
 
 
 
 
The RU-ADA4D is part of the group of RACK-UP products from Radio Design Labs. RACK-UPs feature the advanced circuitry for which RDL products 
are known, combined with accessible user-friendly controls and displays. The ultra compact design permits high-density installations, with three 
products mounted in a single rack unit. Optional brackets permit mounting a RACK-UP module above, below, or in front of any flat surface. 

 
 
APPLICATION: The RU-ADA4D is a four channel stereo audio distribution amplifier with input and output gain 
adjustments and input level metering.  The module may be operated in mono to provide up to eight distributed mono 
signals. The inputs and outputs are connected on rear-panel detachable terminal blocks. 
 
Each of the two line-level inputs accepts either a balanced or an unbalanced signal.  Each input is equipped with a 
front panel INPUT GAIN trimmer. Input signal levels between -14 dBV unbalanced and +9 dBu balanced may be set 
to the proper operating level as indicated by a dual-LED VU meter. This assures ample headroom at all normal 
operating levels. The maximum input level is +25 dBu. 
 
A rear-panel switch selects between stereo and mono operation. In the mono position, input A (left) is used to drive all 
8 output channels. When the module is used in a monaural system, only input A must be wired. 
 
Audio outputs are isolated from each other and may be wired balanced or unbalanced.  Each of the outputs is 
provided with a front-panel  screwdriver  adjusted  OUTPUT LEVEL  control.    Relative to a balanced +4 dBu output 
level, this gain potentiometer allows an adjustment range from -9sdBstos+6sdB. Relative to an unbalanced 
-10 dBV output, each output potentiometer allows an adjustment from -3 dB to +12 dB.  
 
The RU-ADA4D offers exceptional headroom, very low distortion, excellent crosstalk isolation, wide flat frequency 
response and extremely low noise with very high common-mode signal rejection. It provides exceptional audio 
performance for the most critical applications in a professional audio environment. 
 
The RU-ADA4D operates from 24 Vdc connected through a rear-panel detachable terminal block. 
 
 

RDL      659 6th St.      Prescott, AZ., USA 86301      (928) 443-9391      FAX (928) 443-9392      www.rdlnet.com 



 
 
 

RACK-UP® SERIES 
Model RU-ADA4D 
Audio Distribution Amplifier 
   
      

 
 
 
 TYPICAL PERFORMANCE 
Inputs (2):  Stereo (A/left and B/right) on detachable terminal block 
Input Impedance:  20 kΩ balanced or 10 kΩ unbalanced 
Input Level:  +4 dBu balanced (nominal), +25 dBu maximum; 
  -10 dBV unbalanced 
Input Gain Adjustments (2):  -5 dB to +15 dB (rel. +4 dBu balanced); -3 dB to +17 dB  
 (rel. -10 dBV unbalanced) 
Input Metering (2):  Dual-LED VU Meter for Input A and Input B 
Mono mode:   Rear-panel switch-selectable (input A feeds all 8 outputs) 
Outputs (8):   Stereo, A (4), B (4) on detachable terminal blocks 
Output Impedance:  150 Ω balanced; 75 Ω unbalanced 
Output Level: +4 dBu balanced (nominal), +24 dBu maximum;  
 -10 dBV unbalanced 
Output Level Adjustments (8): -9 dB to +6 dB (rel. +4 dBu, balanced);  
 -3 dB to + 12 dB (rel. -10 dBV, unbalanced) 

Frequency Response:  10 Hz to 165 kHz (+/- 0.25 dB);  
 10 Hz to 35 kHz (+/- 0.01 dB) 
THD+N:  < 0.0025% (20 Hz to 20 kHz) 
Headroom:  > 20 dB (above +4 dBu input or output) 
Noise:  < -92 dB (below +4 dBu output, 20 Hz to 20 kHz) 
Crosstalk:  < -90 dB (20 Hz to 5 kHz); <-80 dB (5 kHz to 20 kHz) 
CMRR:  > 90 dB (100 Hz) 
Power Requirement:   GROUND-REFERENCED,  
 24 Vdc @ 82 mA (idle, nominal), 120 mA (max.) 
Ambient Operating Environment:   0° C to 50° C 
Case Dimensions:  5.75” (14.6 cm) W x 1.65" (4.18 cm) H x 3.54” (9.0 cm) D; 
 3.9" (9.9 cm) D with connectors 
 
 
 

 

Installation/Operation 
 

Declaration of Conformity available from rdlnet.com.  
Sole EMC specifications provided on product package. 

Specifications are subject to change without notice. 

891-3425B 

Radio Design Labs Technical Support Centers 
U.S.A.  (800) 933-1780, (928) 778-3554; Fax: (928) 778-3506 

Europe [NH Amsterdam] (++31) 20-6238 983; Fax: (++31) 20-6225-287 



                

 

STICK-ON® SERIES 

Model ST-SH2 
Stereophonic Headphone Amp 
 
 

 Stereophonic Headphone Amplifier 
 Provision for External Stereo Level Control 
 Balanced or Unbalanced Inputs 
 Bridge a Line and Feed Headsets 
 Amplifier To Drive High or Low Impedance 

Headsets 
 
 
 
 
The ST-SH2 is part of the group of versatile STICK-ON products from Radio Design Labs.  STICK-ONs feature the advanced circuitry for which 
RDL products are known, combined with unequalled versatility in mounting possibilities.  The durable adhesives provided with the ST-SH2 permit 
permanent or removable mounting.  Numerous available mounting accessories, brackets, rack-mount and tabletop chassis are optionally available 
to facilitate any system design.  STICK-ONs are designed, built and rated for continuous duty in professional A/V systems.   
 

 
FUNCTIONAL DESCRIPTION: The ST-SH2 is a dual channel headphone amplifier with 
balanced/unbalanced left (L) and right (R) inputs.  Each input is designed to accept an input signal with 
operating levels between -20 dBV and +8 dBu.  A multi-turn gain potentiometer is provided for setting the 
maximum gain independently for each input channel.  Terminals are provided for optional connection of an 
external audio taper 10 k potentiometer. Three terminals are used for an external stereo control:     
Left-channel pot wiper (LEVEL ADJUST: L), Right-channel pot wiper (LEVEL ADJUST: R), and Ground 
(common to both pot channels).  The output amplifiers can each drive either high or low impedance 
headphones, producing up to 250 mW into 8  or 20 Vp-p into 2 k.  
 
Module operation is from a 24 Vdc ground-referenced power supply. 
 
TYPICAL APPLICATION:  The ST-SH2 is used in applications requiring headphones of any impedance to 
be driven from consumer or professional audio sources.  For fixed level installations not requiring user 
volume control, the ST-SH2 is wired to the audio source and to a headphone jack.  Frequently, it is 
desirable to mount a volume knob by the headphone jack.  The LEVEL ADJUST terminals (L) and (R) 
may be wired to the respective wipers of a stereo 10 k potentiometer to provide volume adjustment. It is 
recommended that the ST-SH2 be located less than 39 in. (1m) from the jack and volume control. 
 
The exceptional low noise (better than 100 dB below operating level), low distortion, audio clarity and 
excellent crosstalk performance makes this module ideally suited to a wide variety of demanding audio 
applications.  Use this module in conjunction with other RDL modules as part of a high quality, flexible 
audio/video system. 
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STICK-ON® SERIES 
Model ST-SH2 
Stereophonic Headphone Amp 
 

 
 

TYPICAL PERFORMANCE 
Input:  10 k balanced or unbalanced bridging 
Input Signal:  -20 dBu (-22 dBV) to +6 dBu (for normal output level: +4 dBu, 100 ) 
 -10 dBu to +16 dBu (for 250 mW, 8  output) 
Output Load Impedance:  8  to 5 k (Drives low or high impedance headphones) 
Output Signal (normal rated): +4 dBu into 100  
Output Signal (maximum): 250 mW into 8 , 20 Vp-p into 2 k 
THD+N: < 0.005% (0.0015% typical @ 1 kHz) 
Frequency Response:    20 Hz to 40 kHz (± 0.25 dB) 
Noise:  < -100 dB below normal operating level 
Total Dynamic Range: > 115 dB 
Gain: Adjustable from -2 to 24 dB 
CMRR:  > 50 dB at 100 Hz 
Crosstalk: < -65 dB (10 Hz – 20 kHz);  
 < -80 dB @ 1 kHz 
Ambient Operating Environment:  0° C to 55° C 
Power Requirement:  GROUND-REFERENCED, 24 Vdc @ 200 mA 

 

Installation/Operation
 

Declaration of Conformity available from rdlnet.com.  
Sole EMC specifications provided on product package. 

Specifications are subject to change without notice. 

891-1055E 

Radio Design Labs Technical Support Centers 
U.S.A.  (800) 933-1780, (928) 778-3554; Fax: (928) 778-3506 

Europe [NH Amsterdam] (++31) 20-6238 983; Fax: (++31) 20-6225-287 



Microflex® Wireless Systems

Microflex® Wireless microphone systems bring modern design and vivid, 
lifelike sound to signature boardrooms and AV conferencing environments. 
This enterprise-scale platform encompasses a system of advanced 
conferencing products that includes intelligent rechargeable microphone 
transmitters and charging stations, discreet wireless access point 
transceivers, flexible audio network interfaces, and comprehensive software 
tools for remote adjustment and monitoring of system settings.

Premium Conferencing Audio for Elite Boardrooms
Vivid Lifelike Sound, Versatile Microphone Selection, Discreet Designs, 
Scalable Solutions

Networked Digital Wireless for Enterprise-Scale Environments
Dante™ Digital Audio Networking, Ethernet Connectivity, Control System 
Compatible, Microflex Wireless Control Software

Intelligent Performance, Simplified Setup & Operation
Advanced Rechargeable Power Management, Automated Frequency 
Coordination, Encrypted Wireless, Assignable RF output power

Trusted Shure Experience
Wireless Expertise, Signature Audio, Reliable Product Support

MICROFLEX® 
WIRELESS SYSTEMS

PRODUCT HIGHLIGHTS

Vivid, lifelike sound

Stylish, versatile wire-
less microphone options

Digital audio networking 
over Ethernet

Microflex Wireless 
Control Software

AES256 encryption 

APPLICATIONS

Boardrooms

Corporate Theaters

AV Conferencing Spaces

Training/Seminar Centers

®
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System Specifications

Features
• Vivid, lifelike sound: Performance-tested Microflex® microphone elements flawlessly capture full range audio for clear, 

detailed communication
•	 Versatile microphone selection: Wireless boundary, gooseneck, bodypack, and handheld models are available to fit any 

conferencing application
•	 Discreet designs: With elegant aesthetics and a low-profile footprint, Microflex Wireless systems are designed to install easily 

and disappear into AV environments
•	 Scalable solutions: 2, 4 and 8 channel systems can be combined support configurations of up to 40 compatible channels 

(80 in Europe and select countries). Adjustable power limits enable additional channels to operate in separate rooms
•	 Dante™ digital audio networking: Integrated solution for transporting low latency, uncompressed audio over standard 

Ethernet networks
•	 Ethernet connectivity: All Microflex Wireless networking components connect via Cat5e cable for simplified installation 
•	 Corporate network ready: Connect to corporate networks and third party control systems using standard networking 

protocols, for remote management and campus-wide implementation
•	 Microflex Wireless Control Software: Browser-based control software that offers comprehensive remote monitoring and 

control of all settings and status parameters over the web, a corporate network or an AV local area network
•	 Control system compatible: Third party control and automation systems (AMX®, Crestron®) are fully compatible with 

Microflex Wireless, enabling the creation of custom interfaces on touchscreen panels 
•	 Advanced rechargeable power management: Smart lithium-ion rechargeable batteries deliver up to 9 hours of continuous 

use, enable remote status monitoring while in the charger and provide remaining runtime in hours and minutes while in use 
via networked control systems

•	 Automated frequency coordination: Microflex Wireless systems actively scan the available spectrum and coordinate clean, 
compatible frequencies for every microphone channel. While in use, systems automatically move away from unexpected 
interference 

•	 Encrypted wireless: Audio transmission is protected by AES-256 encryption - the same secure standard used in top 
government applications 

•	 Selectable transmit power: Select the appropriate wireless output power per room to optimize spectrum usage, range, and 
battery life

Specifications (subject to change)

RF Carrier Frequency Range USA, Canada, Mexico: 1920–1930 MHz
Europe, Asia, Middle East: 1880–1900 MHz

Working Range 50 m (160 ft) 
Note: Actual range depends on RF power setting and signal absorption, reflection and interference.

Audio Frequency Response 50 Hz – 20 kHz (+1, -3 dB)
Note: Dependent on microphone type

Dynamic Range >99 dB, A-weighted

System Gain (Mic gain @ 0dB to line level output on 
MXWANI through Dante)

+50 dB

Latency 18 ms, nominal

System Audio Polarity Positive pressure on microphone diaphragm (or positive voltage on pin 3 of TA4M con-
nector) produces a positive voltage on pin 2 of the ANI (with respect to pin 3 of the low-
impedance output).

Radio Transmission Time Division Multiple Access (TDMA), Gaussian Frequency Shift Keying (GFSK), 365 kHz 
max. deviation

RF Sensitivity -87 dBm, minimum

Power 19 dBm (80 mW) maximum, See Frequency Range and Output Power table

Cable Requirements Cat 5e or higher, shielded, 100 m maximum between network devices

Network Addressing Capability DHCP, link-local, static

Operating Temperature Range 0°C (32°F) to 49°C (120°F)

Storage Temperature Range -29°C (-20°F) to 74°C (165°F)

Frequency Range and Microphone Transmitter Output Power

Band Frequency Range (MHz) Region Power (mW)

Z10 1920 to 1930 USA, Canada, Mexico Low = 0.63
Medium = 3.16
High = 15.85
Maximum = 79.43

Z11 1880 to 1900 Europe, Asia, Middle East Low = 0.63
Medium = 3.16
High = 15.85
Maximum = 79.43
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MXW1 Bodypack Transmitter

Overview
The MXW1 is a hybrid bodypack transmitter compatible with Microflex® Wireless systems. It offers both an integrated 
omnidirectional microphone and an input jack for connecting an ear-worn or lavalier style microphone. The integrated 
microphone is perfect for picking up speech while the bodypack is on a lanyard or tucked into a shirt pocket, and a belt 
clip is included for attachment to clothing.

Features
• Compact, low-profile design: Fits comfortably into a shirt pocket or attached to clothing
• Integrated omnidirectional mic: Clearly captures full range audio without connecting an external microphone
• External microphone input: For connecting multiple styles of ear-worn or lavalier condenser microphones
• Bi-directional wireless: Enables return channel audio and real time remote control of all wireless microphone settings 
• Earphone output: Listen to audio from a return channel for translation, cueing, or program material
• Programmable mute button: Customize local or remote muting behavior per application, with options including push-to-

talk, push-to-mute, and external control.
• Standby mode: Enabled remotely during breaks or periods of inactivity to significantly extend battery life when not in use
• Wide working range: Reliable wireless coverage extends up to 160 feet (50 meters)
• Out of range alert: Emits beeping sound when range limit is exceeded
• Wide frequency response: Captures full range audio for clear voice transmission
• Easy transmitter linking: Assign the microphone to an Access Point channel by simply docking it into a Networked 

Charging Station and pressing “link”
• Encrypted wireless: AES 256-bit encryption for secure transmission.
• Advanced Li-ion batteries: Smart lithium-ion internal batteries provide up to 9 hours of continuous use, charge to full in 2 

hours, and enable remote monitoring over the network of remaining runtime and charge status in hours and minutes
• USB charging: Connects to any standard USB power source for “always on” usage

Specifications (subject to change)

Gain Adjustment Range -25 to +15 dB (in 1 dB steps)

Maximum Input Level (Mic gain @ -16 dB) −9 dBV 

Headphone Output 3.5 mm (1/8"), dual mono (will drive stereo phones)

Maximum Headphone Output Power
(1kHz @ 1% distortion, peak power, @16Ω)

17.5 mW

Antenna Type Internal, Spacial Diversity, Linear Polarization

Battery Type Rechargeable Li-Ion

Battery Life Up to 9 hours
Calculated with a new battery. Runtimes vary depending on battery health.

Charge Connector USB 3.0 Type A

Housing Molded Plastic

Recommended Storage Temperature Range 0 °C (32 °F) to 25 °C (77 °F)

Microphone Connector 4-Pin male mini connector (TA4M), See drawing for details

Input Impedance (@ 1 kHz) >20 kΩ

Internal Microphone Omnidirectional (20 Hz – 20 kHz)

Dimensions 22 mm × 45 mm × 99 mm (0.9 in. × 1.8 in. × 3.9 in.) H × W × D

Weight 85 g (3.0 oz.) with batteries, without microphone

Available Models
MXW1/O MXW bodypack transmitter (without lavalier microphone)

Optional Accessories
SBC-USB USB Plug-in Charger 

SB901A Replacement Battery for MXW1, MXW6, and MXW8 Transmitters

See table on right Lavalier microphone

MXW1 
Bodypack Transmitter

TA4M Connector

Lavalier Options
MX150B/O-TQG Microflex 5mm Subminiature 

Lavalier, Omnidirectional, Black

MX150B/C-TQG Microflex 5mm Subminiature 
Lavalier, Cardioid, Black

MX153B/O-TQG Microflex Omnidirectional 
Subminiature Earset, Black

MX153T/O-TQG Microflex Omnidirectional 
Subminiature Earset, Tan

MX153C/O-TQG Microflex Omnidirectional 
Subminiature Earset, Cocoa

WL183 Microflex 1cm Omnidirectional 
Lavalier, Black

WL184 Microflex 1cm Supercardioid 
Lavalier, Black

WL185 Microflex 1cm Cardioid Lavalier, 
Black

WL93 Omnidirectional Condenser 
Miniature Lavalier, Black

WCB6B Countryman, 3mm Subminiature 
Omnidirectional Lavalier, Black

WCE6B Countryman, Omnidirectional Rigid 
Earset Microphone, Black

WCE6T Countryman, Omnidirectional Rigid 
Earset Microphone, Tan

499

100

39

156 1μF

10μF39
5 V DC

Active Load

Audio Input

Ground

Top view of bodypack

Ground
5 V DC

Audio Input

Active Load

499

100

39

156 1μF

10μF39
5 V DC

Active Load

Audio Input

Ground

Top view of bodypack

Ground
5 V DC

Audio Input

Active Load
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MXW2 Handheld Transmitter

Overview
The MXW2 is a handheld transmitter compatible with Microflex® Wireless Systems. With lightweight but durable 
construction and integrated diversity antennas, the MXW2 delivers vivid lifelike sound, intelligent wireless 
performance, encrypted transmission, and advanced rechargeability for presentation and conferencing applications. 
Available with trusted Shure microphone cartridges, including the legendary SM58®.

Features
• Interchangeable microphone cartridges: Available with the SM58®, SM86, Beta® 58A and VP68 signature Shure 

microphones
•	 Dual transmit antennas: Maximizes transmission strength depending on hand placement 
•	 Bi-directional wireless: Enables real time remote control of all wireless microphone settings 
•	 Programmable mute button: Customize local or remote muting behavior per application, with options including 

push-to-talk, push-to-mute, and external control.
•	 Standby mode: Enabled remotely during breaks or periods of inactivity to significantly extend battery life when not 

in use.
•	 Wide working range: Reliable wireless coverage extends up to 160 feet (50 meters) 
•	 Range warning alert: Emits beeping sound when range limit is exceeded
•	 Easy transmitter linking: Assign the microphone to an Access Point channel by simply docking it into a Networked 

Charging Station and pressing “link”
•	 Encrypted wireless: AES 256-bit encryption for secure transmission.
•	 Advanced Li-ion batteries: Smart lithium-ion internal batteries provide up to 15 hours of continuous use, charge to 

full in 3 hours, and enable remote monitoring over the network of remaining runtime and charge status in hours 
and minutes

•	 USB charging: Connects to any standard USB power source for “always on” usage.

Specifications (subject to change)

Gain Adjustment Range −25 to +15 dB (in 1 dB steps)

Maximum Input Level (Mic gain @ -16 dB) −9 dBV 

Antenna Type Internal, Spacial Diversity, Linear Polarization

Battery Type Rechargeable Li-Ion

Battery Life Up to 15 hours
Calculated with a new battery. Runtimes vary depending on battery health

Charge Connector USB 3.0 Type A

Housing Molded Plastic

Recommended Storage Temperature Range 0 °C (32 °F) to 25 °C (77 °F)

Microphone Capsule SM58®, SM86, Beta® 58A, VP68

Configuration Unbalanced

Input Impedance (@ 1 kHz) >20 kΩ

Dimensions 226 mm × 51 mm (8.9 in. × 2.0 in.) L × Dia. including SM58 microphone capsule

Weight 323 g (11.4 oz.) with batteries, including SM58 microphone capsule

Available Models
MXW2/SM58 Wireless Handheld Transmitter with SM58® Microphone

MXW2/SM86 Wireless Handheld Transmitter with SM86 Microphone 

MXW2/BETA58 Wireless Handheld Transmitter with Beta® 58A Microphone

MXW2/VP868 Wireless Handheld Transmitter with VP68 Microphone

Optional Accessories
RPW112 Cartridge, Housing Assembly and Matte Grille for Wireless SM58®

RPW114 Cartridge, Housing Assembly and Matte Grille for Wireless SM86

RPW118 Cartridge, Housing Assembly and Matte Grille for Wireless Beta® 58A

RPW124/VP68 Cartridge, Housing Assembly and Matte Grille for Wireless VP68

SBC-USB USB Plug-in Charger 

SB902 Replacement Battery for MXW2 Transmitter

MXW2 
Handheld Transmitter
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MXW6 Boundary Transmitter

Overview
The Shure MXW6 is a boundary microphone transmitter compatible with Microflex® Wireless Systems. With a low-profile 
design and cardioid or omnidirectional polar pattern options, the MXW6 allows flexible placement with excellent audio 
capture on any surface in front of one or multiple speakers. All Microflex Wireless transmitters deliver pristine audio  
quality, intelligent wireless performance, encrypted transmission, and advanced rechargeability for conferencing and 
presentation applications.

Features
• Coverage options: Available in cardioid or omnidirectional polar patterns 
•	 Wide frequency response: Full range audio for clear voice transmission
•	 Microflex capsules: Well known and trusted Microflex sound signature
•	 Bi-directional wireless: Enables return channel audio and real time remote control of all wireless microphone settings 
•	 Earphone output: Listen to audio from a return channel for translation, cueing, or program material
•	 Concealed power switch: Prevents accidental powering off
•	 Programmable mute button: Customize local or remote muting behavior per application, with options including push-to-

talk, push-to-mute, and external control
•	 Encrypted wireless: AES 256-bit encryption for secure transmission
•	 Wide working range: Reliable wireless coverage extends up to 160 feet (50 meters)
•	 Out of range alert: Emits beeping sound when range limit is exceeded
•	 Easy wireless linking: Assign the microphone to an Access Point channel by simply docking it in a Networked Charging 

Station and pressing “link”
•	 Advanced Li-ion batteries: Smart lithium-ion internal batteries provide up to 9 hours of continuous use, charge to full in 2 

hours, and enable remote monitoring over the network of remaining runtime and charge status in hours and minutes
•	 Standby mode: Enabled remotely during periods of inactivity to significantly extend battery life when not in use
•	 Low-battery LED: Visually alerts when there is 30 minutes of charge remaining
•	 USB charging: Connects to any standard USB power source for “always on” usage

Specifications (subject to change)

Gain Adjustment Range −25 to +15 dB (in 1 dB steps)

Maximum Input Level (Mic gain @ -16 dB) −9 dBV 

Headphone Output 3.5 mm (1/8"), dual mono (will drive stereo phones)

Maximum Headphone Output Power
(1kHz @ 1% distortion, peak power, @16Ω)

17.5 mW

Antenna Type Internal, Spacial Diversity, Linear Polarization

Battery Type Rechargeable Li-Ion

Battery Life Up to 9 hours
Calculated with a new battery. Runtimes vary depending on battery health

Charge Connector USB 3.0 Type A

Housing Molded Plastic

Recommended Storage Temperature Range 0 °C (32 °F) to 25 °C (77 °F)

Microphone Capsule MXW6/O: R183B
MXW6/C: R185B

Dimensions 23 mm × 44 mm × 114 mm (0.9 in. × 1.75 in. × 4.5 in.) H × W × D

Weight 108 g (3.8 oz.) with batteries

Available Models
MXW6/O Wireless Boundary Transmitter, Omnidirectional 

MXW6/C Wireless Boundary Transmitter, Cardioid 

Optional Accessories
SBC-USB USB Plug-in Charger 

SB901A Replacement Battery for MXW1, MXW6, and MXW8 Transmitters

MXW6 
Boundary Transmitter
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MXW8 Gooseneck Base Transmitter

Overview
The MXW8 is a gooseneck base transmitter compatible with Microflex® Wireless Systems. With a stylish, contoured design 
and minimal footprint it complements any conference setting. The MXW8 accepts Microflex gooseneck microphones 
available in multiple lengths with polar pattern and LED options. All Microflex Wireless transmitters deliver pristine audio 
quality, intelligent wireless performance, encrypted transmission, and advanced rechargeability for conferencing and 
presentation applications.

Features
• Gooseneck options: Compatible with a wide variety of length, LED light ring, and polar pattern variations of Microflex 

Gooseneck Microphones
•	 Wide frequency response: Full range audio for clear voice transmission
•	 Concealed power switch: Prevents accidental powering off
•	 Bi-directional wireless: Enables return channel audio and real time remote control of all wireless microphone settings 

including light ring indication
•	 Earphone output: Listen to audio from a return channel for translation, cueing, or program material
•	 Programmable mute button: Customize local or remote muting behavior per application, with options including push-to-

talk, push-to-mute, and external control
•	 Encrypted wireless: AES 256-bit encryption for secure wireless transmission
•	 Wide working range: Reliable wireless coverage extends up to 160 feet (50 meters)
•	 Out of range alert: Emits beeping sound when range limit is exceeded
•	 Easy wireless linking: Assign the microphone to an Access Point channel by simply docking it in a Networked Charging 

Station and pressing “link”
•	 Advanced Li-ion batteries: Smart lithium-ion internal batteries provide up to 9 hours of continuous use, charge to full in 

2 hours, and enable remote monitoring over the network of remaining runtime and charge status in hours and minutes
•	 Standby mode: Enabled remotely during periods of inactivity to significantly extend battery life when not in use
•	 Low-battery LED: Visually alerts when there is 30 minutes of charge remaining
•	 USB charging: Connects to any standard USB power source for “always on” usage

Specifications (subject to change)

Gain Adjustment Range −25 to +15 dB (in 1 dB steps)

Maximum Input Level (Mic gain @ -16 dB) −9 dBV 

Headphone Output 3.5 mm (1/8"), dual mono (will drive stereo phones)

Maximum Headphone Output Power
(1kHz @ 1% distortion, peak power, @16Ω)

17.5 mW

Antenna Type Internal, Spacial Diversity, Linear Polarization

Battery Type Rechargeable Li-Ion

Battery Life Up to 9 hours
Calculated with a new battery. Runtimes vary depending on battery health

Charge Connector USB 3.0 Type A

Housing Molded Plastic

Recommended Storage Temperature Range 0 °C (32 °F) to 25 °C (77 °F)

Microphone Connector 6-pin connector for Shure MX405/10/15

Configuration Unbalanced

Input Impedance (@ 1 kHz) >20 kΩ

Gooseneck Options See accessories list

Dimensions 36 mm × 71 mm × 124 mm (1.4 in. × 2.8 in. × 4.9 in.) H × W × D

Weight 193 g (6.8 oz.) with batteries, without microphone

Available Models
MXW8 MXW gooseneck base transmitter (without gooseneck microphone)

Optional Accessories
SBC-USB USB Plug-in Charger 

SB901A Replacement Battery for MXW1, MXW6, and MXW8 Transmitters

See table on right Gooseneck microphone

MXW8 
Gooseneck Base Transmitter

Gooseneck Microphone Options
MX405LP/C Cardioid, 5" (12.7 cm), bi-color status 

indicator, less preamp

MX405LP/S Supercardioid, 5" (12.7 cm), bi-color status 
indicator, less preamp

MX405RLP/N No microphone cartridge, 5" (12.7 cm), light 
ring, less preamp 

MX410LP/C Cardioid, 10" (25.4 cm), bi-color status 
indicator, less preamp

MX410LP/S Supercardioid, 10" (25.4 cm), bi-color status 
indicator, less preamp

MX410RLP/N No microphone cartridge, 10" (25.4 cm), 
light ring, less preamp

MX415LP/C Cardioid, 15" (38.1 cm), bi-color status 
indicator, less preamp

MX415LP/S Supercardioid, 15" (38.1 cm), bi-color status 
indicator, less preamp

MX415RLP/N No microphone cartridge, 15" (38.1 cm), 
light ring, less preamp
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MXWAPT2, MXWAPT4, MXWAPT8 Access Point Transceivers

Overview
The MXWAPT is a 2- 4- or 8-channel wireless access point compatible with Microflex® Wireless microphone systems. 
It uses automated frequency coordination to assign clean frequencies to wireless microphones and manages two-way 
wireless transmission of encrypted audio and control signals. Power to the unit (via PoE) and Dante digital networked 
audio are both supplied over a single Ethernet cable to simplify installation, and the supplied mounting plate and paintable 
cover allow discreet placement in boardrooms and conference rooms where low visibility is preferred. 

Features
• Slim profile: Lightweight, discreet unit with paintable cover to match interior room colors and blend into AV environments
•	 Easy installation: Includes wall/ceiling mounting plate and connects to the system over single Ethernet cable (PoE 

compatible)
•	 Plenum rated: Meets rigorous fire safety test standards for installation above drop ceiling tiles
•	 Scalable configurations: Available in 2, 4 or 8 channel models to fit varying channel count requirements, and multiple 

units can be combined support configurations of up to 40 compatible channels (80 in Europe and select countries)
•	 Bi-directional wireless: Provides return channel audio to wireless transmitters and enables real time remote control of all 

wireless microphone settings 
•	 Automated frequency coordination: Automatically scans available spectrum, coordinates clean frequency assignments, 

and moves channels away from unexpected interference
•	 Dante™ digital networked audio: Transports low latency digital audio received from wireless microphones over Cat5e 

cable to any other Dante-equipped device
•	 Encrypted wireless: AES 256-bit encryption for secure transmission
•	 Selectable output power: Optimize spectrum usage by selecting the appropriate wireless output power for the desired 

operating range 
•	 Diagnostic LEDs: Provide easy visual reference to system activity and indicate power, wireless connection, and network 

audio status

Specifications (subject to change)

Network Interface RJ45: Gigabit Ethernet, Dante digital audio

Plenum Rating UL 2043

Power Requirement Power over Ethernet (PoE) Class 0, 6.5W

Antenna Type Internal, Spacial Diversity, Circular Polarization

Housing Molded Plastic, Cast Zinc

Dimensions 24 mm × 170 mm × 170 mm (1.35 in. × 6.7 in. × 6.7 in.), H × W × D 
Without mounting plate or cover

Weight APT8 856 g (1.9 lbs)
APT4 845 g (1.9 lbs)
APT2 845 g (1.9 lbs)
Paintable Cover 85 g (0.2 lbs)
Mounting Bracket 68 g (0.15 lbs)

Available Models
MXWAPT8 8-Channel Access Point Transceiver

MXWAPT4 4-Channel Access Point Transceiver

MXWAPT2 2-Channel Accses Point Transceiver

MXWAPT 
Access Point Transceiver
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MXWANI4, MXWANI8 Audio Network Interface

Overview
The MXWANI is a 4- or 8-channel Audio Network Interface compatible with Microflex™ Wireless microphone systems 
that enables easy out-of-the-box system setup with no additional networking hardware required. With per channel analog 
outputs and a versatile 4-port gigabit switch, it is the central point for connecting and distributing Microflex Wireless 
systems to conference room AV networks. Front panel controls offer quick adjustments locally, or adjust system settings 
remotely from a networked PC or Mac through the Microflex Wireless Control Software.

MXWANI4 
Audio Network Interface Front Panel

MXWANI8 
Audio Network Interface Front Panel

MXWANI4 
Audio Network Interface Rear Panel

MXWANI8 
Audio Network Interface Rear Panel

Features
• Analog connections: 4 or 8 block connector channel outputs, with 1 or 2 block connector inputs (model dependent)
•	 Four port gigabit switch: Optimized port configurations for connection to the Access Point Transceiver and Networked 

Charging Stations, third party control systems, and corporate networks 
•	 Ethernet connectivity: Send audio and control signals over long cable runs of up to 300 feet or anywhere over a 

corporate network
•	 Power over Ethernet: Port 1 of the rear panel switch supplies power over Ethernet to the Access Point Transceiver for 

simplified installation
•	 Corporate uplink mode: Link to the corporate network for remote control of system settings while keeping audio off the 

network for security and to reduce bandwidth
•	 Front panel controls: Mute or solo channels and set input/output levels easily from the front panel
•	 PC/Mac software control: Access the Microflex Wireless Control Software from a networked computer for input/output 

levels and port configuration 
•	 Dante™ networking: Transports low latency digital audio received from wireless microphones over Ethernet to any other 

Dante-equipped device
•	 Headphone output: Solo audio signal on any channel



Specifications (subject to change)

Audio Frequency Response 20 Hz to 20 kHz (+1, −1.5 dB)

Dynamic Range 
(20 Hz to 20 kHz, A-weighted, typical)

Analog-to-Dante: 113 dB
Dante-to-Analog: 110 dB

Output Noise
(20 Hz to 20 kHz, A-Weighted, typical)

Line: −84.5 dBV
Aux: −95.2 dBV
Mic: −106.5 dBV 

THD+N
(20 Hz to 20 kHz@ +4dBu analog input, 
−10 dBFS digital input)

<0.05%

Polarity Non-inverting, any input to any output

Dimensions 44 mm × 483 mm × 366 mm (1.7 in. × 19.0 in. × 14.4 in.), H × W × D

Weight MXWANI4 3.1 kg (6.9 lbs)
MXWANI8 3.2 kg (7.1 lbs)

Housing Steel; Extruded aluminum

Power Requirements 100 to 240 V AC, 50–60 Hz, 1 A

Operating Temperature Range −18°C (0°F) to 63°C (145°F)

Storage Temperature Range −29°C (-20°F) to 74°C (165°F)

Analog Connections - Outputs
Configuration Active Balanced

Impedance 310 Ω

Clipping Level
(minimum)

Line: +26.2 dBV
Aux: +16.2 dBV
Mic: −3.8 dBV

Analog Connections - Input(s)
Configuration Active Balanced

Impedance 10.6 kΩ

Clipping Level
(minimum)

Line: +23.8 dBV
Aux: +10.8 dBV

Headphone Output 6.35 mm (1/4") TRS, 100 mW, 350 Ω, dual mono (will drive stereo phones)

0 dBV=1 V RMS      0 dBu=0.775 V RMS      0 dBV=2.2 dBu

Digital Signal Processing
AD/DA Converter 24-bit, 48 kHz

Latency
(Estimated Nominal, ±0.1 ms)

Analog-to-Dante: 0.21 ms
Dante-to-Analog: 0.24 ms + TN
TN = Network latency in milliseconds, as set in Dante Controller.
Note: Dante network latency is typically associated with the receiving device.

Networking
Network Interface Four-Port Gigabit Ethernet Switch, Dante digital audio

Uplink Port (Port 4) Selectable, blocks multicast traffic

Power over Ethernet (PoE) Provided on Port 1 to power MXWAPT

Cable Requirements Cat 5e or higher, shielded, 100 m maximum between network devices

Network Addressing Capability DHCP, link-local, static

Available Models
MXWANI8 8-Channel Audio Network Interface

MXWANI4 4-Channel Audio Network Interface

Optional Accessories
90A20082 Hardware Kit

95B8389 IEC Cable

www.shure.com
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MXWNCS2, MXWNCS4, MXWNCS8 Networked Charging Station

Overview
The MXWNCS is a 2, 4 or 8 port Networked Charging Station compatible with Microflex® Wireless microphone systems. 
Designed to complement boardroom aesthetics, Networked Charging Stations easily connect between conference room 
credenzas and AV rack closets over Ethernet via a single Cat5e cable. The front panel displays battery charge in 5 
segment LED’s, and remaining runtime and charge levels in hours and minutes can be monitored from any networked 
computer via the control software. Handheld, bodypack and boundary transmitter styles each occupy one docking space 
while gooseneck bases require two spaces to dock. 

Features
• Versatile microphone docking: Each station accepts all Microflex Wireless transmitters
•	 Charge status indicators: 5-segment LED’s on the unit display charge status individually for every docked microphone 
•	 Remote charge status monitoring: Ethernet connection to the system enables remote monitoring of battery charge 

status in hours and minutes via the control software or third party control systems
•	 Easy transmitter linking: Assign docked wireless microphones to channels on an Access Point Transceiver by simply 

pressing “link” 
•	 Rapid charge times: Reaches 50% charge in one hour and fully charges transmitters in two hours
•	 Overcharge protection: Smart recharging circuitry safeguards against battery damage and extends life cycles

Specifications (subject to change)

Charge Time MXW1, MXW6, MXW8:

MXW2: 

50%=1 hour;
100%=2 hours
50%=1.5 hour;
100%=3 hours

Network Interface 10/100 Mbps Ethernet

Power Requirement 15 V DC @ 3.3 A maximum, supplied by external power supply (tip positive)

Housing Molded Plastic, Cast Zinc

Dimensions NCS8: 68 mm × 343 mm × 184 mm (2.7 in. × 13.5 in. × 7.25 in.), H × W × D
NCS4: 68 mm × 191 mm × 184 mm (2.7 in. × 7.5 in. × 7.25 in.), H × W × D
NCS2: 48 mm × 102 mm × 154 mm (1.9 in. × 4.0 in. × 6.1 in.), H × W × D

Weight NCS8 2.9 kg (6.4 lbs)
NCS4 1.7 kg (3.7 lbs)
NCS2 0.8 kg (1.8 lbs)

Available Models
MXWNCS8 Networked Charging Station, 8 Port

MXWNCS4 Networked Charging Station, 4 Port

MXWNCS2 Networked Charging Station, 2 Port

MXWNCS4 
Networked Charging Station

MXWNCS2 
Networked Charging Station shown 
with MXW2/SM58 and MXW6

MXWNCS8 
Networked Charging Station
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