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Introduction

The information which a sound designer or engineer must communicate to others has grown

ET Ailipl AGEOU 1T OAO OEA UAAOOKh AT A O1T AAUsO Ol
communicating information about system componentsnterconnections, physical positions,

digital routing, network configuration, radio frequency configuration, and more.

This document presents a recommended practice for sound system documentation. It is not
a comprehensive collection of graphic symbolsetms, and necessary paperwork, but is a
flexible framework of document forms and practices for practical communication. The
information which designers and engineers must communicate cdve represented in many
forms; this document will identify and describe several of the most common. Neatness,
clarity, and legibility of these documents are top priorities.

1. 3UOCOAI "1 T AE S$EACOAI-l ETAADOH EOAKAIT AMDEAS hOTA G
drawings of system components, illustrating how they are physicallinterconnected,
and providing additional information as suitable to the project.

2. Plan and Elevation View drawings: while previously, the sound graphics
recommendations instructed readers to refer to the USITT Scenic Recommendations
for placement of soundobjects, this set of Sound Recommendations includes Plan and
Elevation Views, as there are several considerations unique to sound that bear
addressing.

3. Hookups: spreadsheet documents explaining the system connections by piece of
equipment (e.g.one part of a hookup will focus on all connections in and out of the
FOH mixing console).

4. Routing Tables: explains the routing of signals within digital signal processing devices
(e.g. digital mixing consoles, DSPs, etc.).

5. RF Tracking Sheets/Schedulesdocumenting any wireless microphones, wireless
speakers, wireless irear monitors, and other such devices, showing radio frequency
assignments, timing and positions of use, etc.

6. IP Schedules: tracking network addresses and details for any netwoedonnected
devices.

7. Rack Drawings and Custom Panel details: used to explain any custom racks and
panels used in the system.

8. Com System Block Diagrams/Hookups: detailing the communications systems for a
given production.

9. Power: detailing any custom power systemanfigurations

10.# AAT A |, AAAT 6 OEAOA T AU 110 AA PAOO T &£ A A
critical paperwork tools for engineering team communications.

11. Schedules: lists of cables and other equipment subdivided by type, useful in assessing
overall system needs.

30f60
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Sone sound system designs will b&ery simple, and as such may not necessitate the use of

all of these documents. Other sound systems will be very complex, and may necessitate not

only all of the above documents, but others that remain unaddssed in this document (e.g.

custom mounting hardware details for loudspeakers mounted in a scenic item). It is expected

OEAO AO T ETEIi Oih A OI O A OUOOAI 8O0 AT AOIi AT OAOQE
Block Diagram and Hookup, Plan and Elevationiévs of all loudspeaker and other major

physical item positions, and intended Routing tables for any digital signal paths. Shop orders

i 1 EOOO0 1T &£ ANOGEDPI AT O OF AA OAT OAA &EOIT I A DPOIT AC
equipment to be pulled fromthe stock of a production company for use in a production), and

other such installation documents are outside of the scope of these recommendations.

Document Package Setup

All of the abovementioned documents make up what is known as a document package (or
OAOAXET C OAOG6Q8 " A&l OA AOAAOGEI C OPAAEEEA Al AO
up said package, such that customs established in one part of the package are adhered to
throughout, pages are numbered and labeled consistently, etc.

Cover Shiee

4EA EEOOO PACA T &£ ATU AT AOIi ATO PAAEACA EO OU
OEAAO6h AOA8B8Q8 4EEO PACA AAT OEiIiPIU TAI A OEA
the title block (see below) template for the rest of the package. It ay also serve to list

general notes applicable to the entire package, host a legend (see below) of symbols used in

the drawing package, and identify any other conventions used throughout the package that

may be unique to this document set.

Title Blocks @eaders

A title block or header is an identifier that will appear on every page of a document package.
Title blocks are found on any drafted plate/sheet, and sometimes on spreadsheets as well
though sometimes the full title block is replaced on spreadshég and other text documents
with a simplified header, which still includes most of the pernent information listed below.
Title blocks are sometimes provided by the producing organization, with the intent that
documents generated by all departments are ufied by the title block. Title blocks, at bare
minimum, contain:

Name of production
Name of producing organization
Name(s) of designex(s)

4 0f 60
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Name of draftsperson (if different from the designer)
Title of each document plate or sheet which should reflect ehdiscipline (i.e.
"sound") and should be sequentially numbered. Some organizations dictate

naming conventions for projects.
Current date ofdrawing, and/ or revision number or identifier (someprojects

or organizations track revisions by date, some by revision number, e.g.
O$0AxET C 8 6A00EIT ¢o6Q

Disclaimers: depending on thecurrent phase of the project and who

generated it, it is very common for documents to include disclaimers such as

0110 A O A1 OGEIGMAES 1161hl UDAMAOEEITO AEAAEIT
AOGEI Aoh AOA8 4EAOA AOA EIi pT OOAT O AEOOEIT
at hand, and for what phase of the project the documents are intended.

Drawing scale (if the document shows rediacilities, and not a block diagram

or other information)

Contact information for relevant parties

Title blocks are most commonly found either as blocks of information occupying the bottom
right corner of a document, the entire right side of a documengr the entire bottom edge of

a document.

Personal or
Production
Co. Logo
Here

Project
or
Show
Title
Here

Producing Entity / Venue

Drawing Type Disclaimer
Project or Show Title Here e

Revision|

Designer Name ww<a|  Client Name Disclaimer Here

Drafisparsen Name Supervisor Name Scale [ Plate #

Plate #

Figure 1.1: Example title blocks

Snsndl d&zé haopKit

A legend shows all symbols used in a document set, and identifies them. Symbols used in
block diagrams should be standardized, as described below in Sectiorabd any variations
from the below described should be identified in the legend. Any symbols used in plan and
elevation view drawings should ideally be to the exact scale and dimensions of the actual
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objects to be used (many such symbols can be downloadedattly from manufacturer
websites). If no manufacturerprovided symbols can be found for the object in question,
create a symbol that is as close to real dimensions as possible (and by no means smaller)
than the actual object. All symbols used in plan andlevation view drawings should be
identified in the legend. Additionally, all note conventions used in the document package
should be shown in the legend.

LEGEND OF SYMBOLS (NOT TO SCALE): LAYOUT CONVENTIONS:
TTEM: PLAN. _|ELEV. [OTHER: DEVICE ——

JBL CBT 50LA-1
LOUDSPEAKER

JBL CONTROL 67 PIT
LOUDSPEAKER

JBL CONTROL 328C
LOUDSPEAKER

JBL CONTROL 23
LOUDSPEAKER

JBL CONTROL 14C/T
LOUDSPEAKER

JBL ASB6125
LOUDSPEAKER

JBL CONTROL 29AV
LOUDSPEAKER

JBL AM7200/64
LOUDSPEAKER

JBL AWS526-LS
LOUDSPEAKER

GENERIC AREA DEV.
LOUDSPEAKER

VARTECH SYSTEMS
VT104XA4 10.4"LCD
ITEM

SONY LMD S4TWLGD | [ REFERENCE
SCREEN NUMBERS
NEC UM330X @ AND NOTES

PROJECTORS JUNCTION /— a
VIZIO E320Fi-B2 32" BOXES J1A

LCD SCREEN

BLOCK

PAGE
REFERENCE

SPEAKER
COVERAGE
PATTERNS

Figure 1.2: Example legends

Plates/Sheets

Plates/Sheets are individual pages in a document sdtdt lay out different parts of the entire
system package. A sheet index (or table of contents) is common either on the cover sheet or
near the front of a drawing set. Common plate types include: System Block Diagram, Plan
View, Section View, Elevation ViewRack Elevations, Electrical System Block Diagram, FOH
layout, etc. Plate name and numbers should be listed in the Title Block/Key on every page.
This allows someone viewing the drawing(s) to quickly find information they need.

Callouts

A callout is a slort string of text connected with a line and arrow used to indicate a note.
Information for note

provided here 4\

Figure 1.3: Example callout
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Connector Naming

Efforts have been made lately in the professional theatrical sound community to replace
gendered and other archaic terminology. To tat purpose:
The end of a cable that has pins which fit into receptacles on the opposite connector
will be referred to as thePLUGor PIN end. This is the signabearing output side of
XLR cables in typical usage, both ends of a typical guitar patch calbeth ends of a
typical network cable, etc.
The end of a cable with holes which pins on the opposite connector will fit into will
be referred to as theSOCKEENd. This is the signateceiving input side of XLR cables
in typical usage, a typical walmounted electrical outlet, etc.
Speakon and PowerCon share physical forms that are somewhat less conventional.
The connectors typically mounted on cable ends will be referred to 8BLUGS The
connectors typically mounted on panels or on loudspeaker enclosures Wibe
referred to as SOCKETSPowerCon connectorsnay additionally be referred to by
their color when applicable.

Figure 1.4: An XLE3 socket is pictured on the left. An Xd3plug is pictured on the right
Multicable is used here to mean any cablevhich carries multiple signals that can be
OADPAOAOAA &EOI I AAAE 1T OEAO PEUOGEAAI T U8 |/ OEAO 1.
IO 001 AEA8SG

Note that XLRP and XLRS are abbreviations for XLR Plug and XLR Socket, respectively.
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Figure 1.5: 16channel multicable

This picture shows a sixteerchannel (also called sixteen pair, or simply 16Pr) multicable
with a permanently attached stage box on the left and a permanently attached fanout on the
right. The stagebox has twelve XLR3 sockets and four XLF3 plugs; the fanout has twelve
XLR-3 plugs and four XLR3 sockets.

A single CAT6 cable carrying 64 channels of audio on a Dante network is conceptually filling
the role of multicable, but since the signals canndbe physically separated (software is
required to separate the signals) the cable is not a multicable.

A Note on the Use of Color in Document Packages

Color-coding can be used to enhance readability of a technical drawing or document (e.g. by
drawing analog cables in one color, and network cables in another). However, color should
never be the sole means of communicating a piece of information, as readers wiblor
vision deficiency may have a difficult time understanding the intent; additionally many
drawings end up printed in black and white, and if color is the only site of a piece of
information, it will be lost in the print.
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A Note on Manufact@eecific Terminology

Whenever documentation of a system reaches the level of detail where individual mddef

equipment are being specified (as opposed to early documents, which may refer to generic
AAGEAA OuUbPAOQqh OAEAO O1 OEA 1 AT OEAAOOOAOOGSE Al
conventions. Itis the goal of technical documentation to present thée@rest possible picture

of the system for the crew installing and using it, so it is important to match naming

Al 1T OAT GETT O O1 OEA 1 AT OEZAAOOOAOOGE AAOOAT 111 A
mixing console is routed to a physical output, note w@EAO OEAO 1T O0OPOO EO AA
Al O/1TTE 1 006h TO0 OIT A TOEAO TAI Ah AT A OOA OE
console system in the documentation.

A Note on Safety

When preparing sound system documentation, it is sometimes necessary t@aiment
rigging, electrical power systems, or other features of a system that require special
gualifications and/or training. A document set should note that drawings are representing
design intent only, unless the documents have been prepared by someondth those
qualifications and/or training.
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1. System Block Diagrams

1.1) SBD Overview

System block diagrams, hereafter abbreviated SBD, are graphic representations intended to
communicate the components of a system and how those components are interconnected as
a whole. In the simplest terms, an SBD uses blocks and symbols to represent devi
components, and lines to represent signal cables that interconnect those components. It is
representational and not to scale. It generally reads from left to right, with sources/inputs
(e.g. computers and microphones) on the left, and outputs/destinatits (e.g. loudspeakers)
on the right (though in the case of devices, such as network switches, that communicate bi
directionally, this is less relevant).

As with other paperwork, text must be of a legible sizethen printed (minimum text height
I /£ atféll scale is recommended)Larger text for items like device block headers can be
useful.

Here is an example of an SBD from a distant view which is intended to give the reader a sense
of the drawing as a whole.

MAINS

PRACTICALS

SURROUNDS

Figure 1.1.1: A zoomed out view of antire sound system represented as System Block Diagram (SBD).
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An SBD may serve two purposes. First, it may be used as a tool to aid the system engineer in
constructing and understanding the complex layout of a sound system during the planning
stages. Seand, and most important, it communicates how the system is physically
interconnected.

It is suggested that the design and layout of the document be focused to this end. Readability
is key, and which information is included and which is excluded should moritize
information needed to understand and physically install the system. Internal signal routing
may be represented in a separate document (see Section 4: Routing).

System bock diagrams may show all relevant connections in a single drawing, or they ma
be broken out into separate plates for distinct types of connection (e.g. all network
connections may be shown separate from analog audio connections, and complex power or
antenna distribution setups may necessitate their own plates for clarity).

1.2) Bvice BlocksOverview

A device block is a graphic that represents an individual component in a system. The
suggested format for a device block is that it should be a simple rectangle with pertinent
information included inside. Information/parameters included in a device block should be:
Device make & model information
General equipment type/usage information
Unigue number or letter scheme to help identify and differentiate units of the same
type/usage (e.g. multiple power amplifiers in a system)
Input connection information (left side of block) and output connection information
(right side of block); bi-directional control or communications connections may be
located on either side or the bottom of the device block; whichever best sexs clarity
(see exampes below)
Input/output (1/0O) numbers or connector labels as seen on the physical device
I/O headers that further specify 1/0O group information
Source/destination information for channels (optional)
Symbols that denote connector type (optional)

11 0f60



USITT Sound Documentation Recommendations Approvedfor ReleaseApril 2022

Make & Model
Type/Usage (#)

Input Group Info Output Group Info
1 Source 1 Destination 1 1
2 Source 2 Destination 2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1" 11
12 12
13 13
14 14
15 15
16 16

Figure 12.1: Example device block

Below is a specific example, with reference images showing the front and back of a device,
followed by its device block representation.

wrmek Ri01608-D
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® ® ® ®
- PRIMARY  SECONDARY e @ T\ ‘]”‘“ :i’(‘lggL“ﬁ;S!WgstDEi
| a2 & TARIARA W
S T
® ® 6868 |®
® ® B
® Bgh @ @ 0p0 @ ® ®
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®
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® ®

Figure 1.2.2: Front and back of physical stagex, device block based on this unit sioin Figure 1.2.3
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Yamaha Rio1608-D
Stage Box (1)

INPUTS OUTPUTS

— 1 Piano Mic 1 Monitor 1 1 —-
— 2 Piano Mic 2 Monitor 2 22—

3 3

4 4

5 5

6 6

7 7

8 8

9

10 Dante Network /O

11 Primary ———

12 Secondary ———
13
14
156
16

——POWER A

— POWER B

Figure 1.2.3: Device block representation of the above device

Note that in the above device block (figure 1.2.3), the (1) next to the device description

indicates that there will be more than one stage box in this systemh.1 T OEAO xEI 1 EAO/
"T@ j¢qo6 1 EOOAA ET Note dat hd d¥ck Blocldin thelaBovefi§ubeA A O 8
includes power connections. Including power in SBDs is optional.

A few hypothetical mic sources and line output destinations have bedisted in the device
block (inputs from piano mic 1 and 2, and outputs to stage monitor 1 and 2). As stated before,
this additional source/destination information per channel is optional.

1.3) Device Blotdtdnused Inputs/Outputs

In the device block show in figure 1.2.3, all available inputs and outputs are represented,
but this is not always necessary. Sometimes it is preferable to exclude unused inputs and
outputs in device blocks in order to save space and avoid buildup of extraneous information.

Figure 1.3.1 shows a device block with inputs, outputs, and entire card slots excluded.

Information is provided to the reader in an abbreviated fashion to clarify that those unused
connections do exist on the device. Including this information can help ensutigat a member

130f60
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T £ OEA 1T AA ET AOAx AT AOiI 860 AAAEAAT OAlT 1 U
remain unused.
Yamaha CL5

Mixing Console

OMNI IN Slot 1 - UNUSED
—1 Piano Mic 1
Slot 2 - UNUSED
E— 2 Piano Mic 2

Slot 3 - UNUSED
16| 3-16 Unused

OMNI OUT

Main Left 1 —
Main Right 2 —
Subwoofer 3
4-8 Unused 8

Figure 1.3.1: Device Block representation of Yamaha CL5
with many unused connections condensed

1.4) Device Blas€onnections &iaPaths

Device blocks are connected with lines which represent cable paths. Below is an example of
two connected devices in a system. Note that rounded corners are often used to help visually
distinguish cable paths from the sharp corners of device blosk

Focusrite Saffire Pro 40

QLab Audio Interface
MIC INPUTS LINE OUTPUTS
1 1
2 2
3 3
4 4
5 55—
6 6
7 7 E—
8 8 —
9 —
10 Allen&Heath QU-16
Mixing Console
MIC/LINE INPUTS MIX OUTPUTS
1 1
— 2 2
— 3 3
—4 4
—— 15 5
— 6 6
7 7
8 8
9 9

10
1
12
13
14
15
16

=
o

Figure 1.4.1: Example of cable paths between two connected device blocks
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Cable paths in SBDs will very often need to cross one another. Line jumps are an optional
style for keeping the separation of signal paths cleaFigure 1.5.1 shows two options for how

to represent this graphically.
B~

A—> - N A—>

B—» —

78_’

B> —

Figure 1.5.1: Two examples of how cable line jumps can be drawn

When a signal is duplicated via a splitter, a small dot may be used to indicate this.
Additionally, a callout may beincluded to specify how the split is being accomplished.

A— A—
A—e —[ A—e A— —g A—e

Y-cable split

Figure 1.5.2: Example of how signal split can be drawn

1.6) Cable Path Jumps Across Sheets

I OkEEO AAT AA OOAA Oi

ET AEAAOA AAAI A PAOE

document or from one sheet to another. A unique number/letter scheme should be used and
a note included indicating where to find the other side of the fhpff.

@ Location information for
other side of fly-off

SHEET #
LOCATION /DEVICE

SHEET #
LOCATION /DEVICE

Figure 1.6.1: Example of flgff templates: inpage (above), inteipage (below)

150f60
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"Front Of House — — — 7 [Amp Room - = T T T
‘ Allen&Heath QU-16 ‘ | Crown Macro Tech 1200
Mixing Console Amplifier (1)
‘ MIC/LINE INPUTS MIX OUTPUTS g £ ‘ | c INPUTS QUTPUTS
1 1 >8 2 @ 1 1
| 2 3 < | -3 2 2
16 3 —.3 IS o
‘ 4 E <o ‘ | g 3 Crown Macro Tech 1200
= o T Py
0 = g 5 Ampilifier (2)
‘ ‘ | x S INPUTS OUTPUTS
< “E- (3) 1 1
| | | B 2
Figure 1.6.2: Example afi-page fly-offs
DSP CARD o DSP CARD
- 0w - 5 3
= 0
= 2 3' o | AES/EBU
< m - 4.
25 ® £ [TAES/EBU
m 5 m O
] =)
) o
- -]
m -
[a8)]
CRD-02 CRD—-04
BLU LINK @
NET AV7.09
DSP-01 ez M=

Figure 1.6.3: Examplef inter-page fly-offs, with in-page fly-offs

1.7) Information Provided on Cable Paths

Written text placed on or near cable paths is often used to provide additional information.
Information provided in this form may include:

Cable type

Cable connector type
Cable length

Cable runfpath details

Clarification about physical patching

16 of 60
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Source/destination information
Identifying numbers for lines in a multicore cable
Usage/description of signal

1.8) Condensing Cable Paths

Multiple signal paths can be condensed into a single line for a number of reasons, including:
Representation of multigde individual cables running the same physical path
Representation of a prepared bundle of cables

When condensing cable paths for these reasons, a callout should be added to note that this
technique is being used to simplify the drawing, and to clarify # physical layout and
patching. See example in Figure 1.8.1.

Focusrite Saffire Pro 40 Allen&Heath QU-16
QLab Audio Interface ”ci‘se;"‘;:t‘;’h“s;’%f‘—\ Mixing Console
MIC INPUTS LINE OUTPUTS - MIC/LINE INPUTS MIX OUTPUTS
1 1 P N 1 1
2 2 N 5 2
3 3 : A0 3 3
4 4 N xR g 4
5 5 A5 5
6 6 N 6 6
7 7 pes : e 7
8 g p : N——— 8 8
e — N g 9
10 &= - = 210 10
1"
12
13
14
15
16

Figure 1.8.1: Example of multiple individual cables being bundled and running the same physical path, each of
which patched in a ito-1, input-to-output, sequence

1.9) Condensf{@gnnection Sequences in Device Blocks

In addition to condensing cable paths as outlined above, physical device connections may
also be condensed to save space. This technique is especially useful when devices have a
large number of connections in use. Ungs otherwise specified, a 40-1, input-to-output
sequence will be assumed between devices.
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Focusrite Saffire Pro 40 Allen&Heath QU-16
QLab Audio Interface Mixing Console

Note: individual XLR
cables patched 1:1

MIC INPUTS LINE OUTPUTS * + MIC/LINE INPUTS MIX OUTPUTS
1 1 1 1

10 10
Total Total

8 10 10 10
1
12
13
14
15
16

Figure 1.9.1: Example of condensed input and output connections in device blocks

1.10) Multicore Cable

In addition to condensing multiple signal paths into asingle line, representations of
multicore cable can also include additional information such as:

Each line numbered

Information about multicore cable type

Source/destination information

Cable connector type

A multicore run can end at a fanout of cables,stage box, or a rack/panel mount. These can
be represented in a variety of ways, but as always, clarity is of paramount importance.
Front of House

Focusrite Saffire Pro 40 Allen&Heath QU-16 ‘

QLab Audio Interface . Mixing Console
8 harea |
MIC INPUTS LINE OUTPUTS — XLAsnake MIC/LINE INPUTS MIX OUTPUTS
1 1 XLRS 1 1 XLAPY 1 1 IXLAS
2 2 IXLRS 2/ N2 XLARP} 2 2 IXLRS ‘
3 3 XLRS 3 \ 3 XLRP 3 3 IXLRS
4 4 XLRS 4 4 XLAP 4 4 IXLAS ‘
5 5 puss s s weel g g s
6 6 s P s el g g s ‘
7 T IXLRS 7./ 7 XLRP} 7 7 IXLRS
8 8 XLRS 8 8 XLRP} 8 8 IXLRS
] — — 3 —
10 16 10

Figure 1.10.1: Example of&hannel, fanto fan multicore cable
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1 Intercom — Lights
2 Intercom — Lights Private

3 Intercom — Spot Operators

Intercom — Sound 4 9-channel 4 Intercom — Sound
fan-to-fan
Intercom — Sound Private 5\ XLR snake /5 Intercom - Sound Private

Com

From:

0:
Intercom — Deck & Distribution Rack Intercom Matrix l Intercom — Deck
@ Backstage @ Booth
Intercom — Deck Private 7 N_7 Intercom — Deck Private
(Unused 8 N_8 Unused
(Unused 9/ 2 Unused
Figure 1.10.2: Another way to represent a fao-fan multicore cable
Wireworks
9 Ch MUIthOX Plug-End G1-Block
Stage BOX (B40) Multipin Connector
Individual XLR cables
patched 1:1 \ INPUTS 9ch
- 1 Kick B40
Kick @—1/ 2 - DRUMS
Beyer M88-TG
s 3 Hi Hat
nare . 2
Shure Beta 57 @ 4 Tom 1
Hi Hat 7, : 5| Tom2
Neuman KM140 6 Tom 3
Tom 1 . 4 7 Overhead 1
Sennheiser MD-421 8 Overhead 2
Tom 2 . 5 9 (unused)
Sennheiser MD-421
Tom 3 —¢]
Sennheiser MD-421 @
Overhead 1 ) 7
AKG C414
Overhead 2 ) Y,
AKG C414

Figure 1.10.3: Example of@hannel multicore cable with stage box and multipin connector

The diagram in Figure 1.10.3 makes use of a conventional architectural symbol to represent
the multipin connector. Information within that symbol includes number of lines, a unique
number/letter scheme, and usage/description of signal.

1.11) Amplifiers

Amplifiers can be represented in an SBD as a standard device block as shown in figure 1.11.1
below. Alternatively, an optional rightfacing equilateral triangle symbol may also be used to
help quickly identify an amplifier channel.
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Crown Macro Tech 1200
Amplifier (1)

INPUTS OUTPUTS are 1 NLs
1 1
2 2 XLRP 2 NL4

Figure 1.11.1: Example of amplifier in
standard device block form

Figure 1.11.2: Example of amplifier device block wit
optional triangle symbols for channels

1.12) Loudspeaker and Microphone Symbols

While device blocks may be used to represent microphones and loudspeakers, it is also
common to find these represented more pictorially, though the use of these symbols is
optional. Despite how they are representedmportant information should always be listed,
including:

Device make & model information

General usage information

Unigue number or letter scheme

In figure 1.12.1, note that loudspeaker symbolshould include a small triangle to indicate
that they are active (selipowered).

Vocal Mic 1 © E[@ Stage Monitor 1
Shure SM58 Meyer UPM-1P

VocalMic25y —B@ Stage Monitor 2
Shure SM58 Meyer UPM-1P

Vocal Mic 3 @ [[@ Orchestra Monitor 1
Shure SM58 EAW UB12

Vocal Mic 4 @ @ Orchestra Monitor 2
Shure SM58 EAW UB12

Guitar Mic 1 @
Shure SM57

Guitar Mic 2 @—
Shure SM57

Figure 1.12.1: Examples of microphone and loudspeaker symbols
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:h?ﬁ"b
1.13) General Group Information g
_ —we | el
When multiple components of a systemr N 10 [k
have some shared group information S 1O i
brackets @n be used to indicate this.
Figure 1.13.1 shows an oval drawn arounc I L
a group of cables that share a function o s,
callout. %)
1O/ z
: ez @] <
Figure 1.13.2 shows loudspeakers groupe: © =
by system function into groups labeled
O-1).306 Al A 002! #4) o],
Reuse existing
cable as possible )
>\ iG]
oo 2. |
s 21
%)
Z
15| respiacam ,L:)
\ } 14 (1@]gng foon e g
a
\ / (@) b
i \/ Figure 1.13.2: Example of loudspeaker
Figure 1.13.1: Examp of oval group information

around cable paths for callout.

1.14) Specifying Location

The installed location of a device or group of devices can be specified using dashed lines to
enclose segments of theystem diagram. Locations commonly specified include designated
racks or spaces within a venue (e.g. amp room, booth, trap room, front of house, etc.). Figure
1.14.1 shows an example of four amplifiers inside of a rack, which has been designated as
O!' il PARAp 8O
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Amplifier (1)

INPUTS QOUTPUTS

Crown Macro Tech 1200
Amplifier (2)

INPUTS QUTPUTS

Crown Macro Tech 1200
Amplifier (3)

INPUTS QUTPUTS

Crown Macro Tech 1200
Amplifier (4)

INPUTS QOUTPUTS
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J

Figure 1.14.1: Example of dashed lines enclosing a segment of a system to indicate location in a rack

Location information can also be included in device blocks or next to microphone and
loudspeaker symbols. Figure 1.14.2 shows a device block &ted at front-of-house.

Yamaha CL5
Mixing Console (@ FOH)
OMNIIN Slot 1 - UNUSED
—1 Piano Mic 1
Slot 2 - UNUSED
— 2 Piano Mic 2
3-16 UNUSED Slot 3 - UNUSED
OMNI OUT
Main Left 1
Main Right 2

Subwoofer 3
4-8 UNUSED

Figure 1.14.2: Example of location information includé@ddevice description

1.15) Break Lines to Indicate Multiple Instances of a Device

Sometimes, to better serve layout organization and readability, a single device may bawn
in more than one place. For an example, consider a stage box which has microphone sources
connected to its inputs, and monitor loudspeaker destinations connected to its outputs.
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Stage Box
INPUTS QUTPUTS
1 Vocal Mic 1 Stage Monitor 1 | 1
voc;!urh:;fdsl @— 2 Vocal Mic 2 Stage Monitor 2 | 2 % nggfpyﬂnitor 1
) 3 Vocal Mic 3 Stage Monitor 3 3 ;
Vocal Mic 2@ y @ Stage Monitor 2
Shure SM58 4 | Vocal Mic 4 Stage Monitor 4 | 4 Meyer UPM-1P
Vocal Mic 3 5 Guitar Mic 1 Orch. Monitor1 | § Stage Monitor 3
Shure SM58 : 6 Guitar Mic 2 Orch. Moniter2 | B @ Meyer UPM-1P
Vocal Mic 4 ) / 7 (unused) Orch. Monitor3 | 7 N E@ Stage Monitor 4
Shure SM58 8 (unused) Oreh. Monitor 4 8 Meyer UPM-1P
Guitar Mic 1 (5 / N E@ Orchestra Monitor 1
Shure SM57 Meyer UPM-1P
16 (unused)
Guitar Mic 2 (& J N E[ Orchestra Monitor 2
Shure SM57 Meyer UPM-1P
AESS50 Network I/O P
@ Orchestra Monitor 3
A | toFOH console Meyer UPM-1P
B {unused) ©) Orchestra Monitor 4
Meyer UPM-1P

Figure 1.15.1: Example of stage box device block with microphone
symbds on the left and loudspeaker symbols on the right

Because microphones and other input sources are typically shown on the left of a drawing,
and loudspeakers on the right side, it may be desirable to represent this stagex in two
placegone to the left of the mixing console, and one to the riglzto improve clarity and
reduce unnecessary cable path clutter.

A break line or curved line on one side of the device blocks is used to indicate that the device
is represented in more than one place in an SBIA note can also be included that states
where the other representation(s) are located. Below are three examples of how this can be
drawn.

Stage Box (5) Stage Box (5)
INPUTS OUTPUTS
— 1 Vocal Mic 1 Stage Monitor1 | 1q
Voc;l M;ﬁﬁ"ﬂt — N2 /| vosamicz Stage Monitor2 | 2 ‘a’tBQSPMMﬂJ"it“r 1
ure leyer o’
N 3 Vocal Mic 3 Stage Monitor3 | 3
Vocal Mic 2@ Stage Monitor 2
Shure SM58 N 4 Vocal Mic 4 Stage Monitor 4 | 4 ’} Meye?UPMVWP
Vocal Mic 3 5 Guitar Mic 1 Orch. Monitor1 | § } Stage Monitor 3
Shure SM58 N 6 Guitar Mic 2 Orch. Monitor2 | § 1 @ Meyer UPM-1P
Vocal Mic 47 y 7| (unused) Orch. Monitor3 | 7 E Stage Monitor 4
Shure SM58 8 p—— Orch. Montord | 8 Meyer UPM-1P
Guitar Mic 1 @ a@ Orchestra Monitor 1
Shure SM57 Meyer UPM-1P
. . 16 (unused) .
Guitar Mic 2 @ J 5] @ Orchestra Monitor 2
Shure SM57 Meyer UPM-1P
AESS50 Network /O .
" [S[77)|Orchestra Monitor 3
A | to FOH console Meyer UPM-1P
B (unused) S[()|Orchestra Monitor 4
Meyer UPM-1P
Device also represented Device also represented
to right of mixing console to left of mixing console

Figure 1.15.2: Example of break line on bottom edge of device blocks
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Behringer S16 Behringer S16
Stage Box (5) Stage Box (5)
INPUTS OUTPUTS
1 Vocal Mic 1 Stage Monitor 1 1
Vocsagur;% 51E [D——o 2 | VocalMic2 Stage Monitor 2 | 2 a@ ﬂfegamﬁmtor 1
Vi I Mic 2 3 Vocal Mic 3 Stage Monitor3 | 3 Stage Manitar 2
ocsahure .Istr\:nsa © 4 | VocalMicd Stage Monitor 4 | 4 }1 Meye?SPM_%nl or
" 5 Guitar Mic 1 Orch. Monitor1 | § .
Vocal Mic 3@ Stage Monitor 3
Shure SM58 6 Guitar Mic 2 Orch. Monitor2 | 6 E Meyer UPM-1P
Vocal Mic 4 7 (unused) Oreh. Monitor3 | 7 E Stage Monitor 4
Shure SM58 N Meyer UPM-1P
8 (unused) Orch. Monitor4 | 8
Guitar Mic 1 6} Orchestra Monitor 1
Shure SM57 E@ Meyer UPM-1P
16 (unused)
Guitar Mic 2 @ Orchestra Monitor 2
Shure SM57 a Meyer UPM-1P
AES50 Network |
550 Network /0 [S[(7)|Orchestra Monitor 3
A | toFOH console Meyer UPM-1P
B (unused) Orchestra Monitor 4
a Meyer UPM-1P

Device also represented
to right of mixing console

Device also represented
to left of mixing console

Figure 1.15.3: Example of curved line battom edge of device blocks

Behringer S16

Behringer S16

Stage Box (5) Stage Box (5)
INPUTS OUTPUTS
1 Vocal Mic 1 Stage Monitor 1 1
VocalMie 17y 2| vcalmic2 Stage Monitor2 | 2 n@ Stage Monitor 1
ure leyer UPM-
v 1 Mic 2 3 Vocal Mic 3 Stage Monitor 3 | 3 st Monitor 2
local Mic - age Monitor
Shure SM58 4 Vocal Mic 4 Stage Monitor4 | 4 E@ MWE?UFMJP
Vocal Mic 3 5 Guitar Mic 1 Orch. Moniter1 | § E Stage Monitor 3
Shure SM58 6 Guitar Mic 2 Orch. Monitor2 | 6 Meyer UPM-1P
Vocal Mic 47y 7| (unused) Orch. Monitor3 | 7 ﬂ‘ Stage Monitor 4
Shure S58 8 (unused) Orch. Monitor4 | 8 @ Meyer UPM-1P
Guitar Mic 1 @ Orchestra Monitor 1
Shure SM57 D] @ Meyer UPM-1P
i . 16 (unused) .
Guitar Mic 2 @ J '] Orchestra Monitor 2
Shure SM57 Meyer UPM-1P
AES50 Network /0 .
5] Orchestra Monitor 3
A | to FOH console Meyer UPM-1P
B (unused) [S](+)|Orchestra Monitor 4
Meyer UPM-1P

Device also represented
on Sheet 6

Figure 1.15.4: Example of curved line on side edge of device blocks

Device also represented
on Sheet 5§

1.16) Wireless Systems

Wireless audio signals are commonly represented in SBDs with symbols that resemble
lightning bolts or longitudinal waves.
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Shure ULXD1 Shure ULXD4
Transmitter 1 Receiver 1
Lead Character Main ; : ‘

DPA 4066 in Lead Main — Lead Main out———

Shure ULXD1 Shure ULXD4

Transmitter 2 Receiver 2

- )

Lead Character ngb&g @— in Lead Backup )D Lead Backup out——

Figure 116.1: Example showing two types of wireless signal symbols in use

Sennheiser EM 3732
Receiver (1)

Sennheiser SK 5212
Transmitter 1 RF IN AF OUT

Lead Character Main : i ad Mai ad Mai
DPA40B! (1) @7 in Lead Main — 1 Lead Main Lead Main 1

Lead Backup 2 ——
Sennheiser SK 5212
Transmitter 2
Lead Character Backupj [(——in Lead Backup —i— | 2 | Lead Backup

DPA 4061 (2

Sennheiser EM 3732
Receiver (2)

Sennheiser SK 5212
Transmitter 3 RF IN AF OUT

Character 2 Main 7, : :
DPA 4061 (3) in Character 2 Main —1 1 Char 2 Main Char 2 Main 1P

Char2Backup 2 —

Sennheiser SK 5212
Transmitter 4
Character 20?»?;!3(1‘13 [i3——in  Character 2 Backup —— | 2 | Char2Backup

Figure 1.16.2: Example showing multiple wireless units

1.17) Antenna Distribution

Antenna distribution can be represented as part of the overall SBD, but is sometimes drawn
as a separatelate for clarity. In the below example, the antennae are drawn in the shape of
OEA ET OAT AAA OAAT AT OGATTA j A AEOAAOGEITT Al ODBPAA
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Shure SLX
Shure UA844+SWB Indiwduiils?}r‘mhm Receiver (1)
Antenna Distribution o eebles
RF INPUT
RF INPUT Al e — ENCH ANTENNA A
— EHCHANTENNA A A2 [ - SNC] ANTENNA B
ENC) ANTENNA B —
Antenna A E 22 N
Shure UABT4
3 ol Shure SLX
B polec Receiver (2)
B3 [BNC
Antenna B e RF INPUT
Shure UAST4 B4 A2 BNCH ANTENNA A
~22 BN ANTENNA B

Shure SLX
Receiver (3)

RF INPUT
2 —BNCI ANTENNA A
22 ONCI ANTENNA B
Shure SLX

Receiver (4)

RF INPUT
=L SNC] ANTENNA A
21 ENCIANTENNA B

Figure 1.17.1: Example antenna distribution
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2. Plan, Section, and Elevation Views

2.1) Basic Configuration

Plan: to-scale drawing from anoverhead view
Section: to-scale drawing from a side view
Elevation: to-scale drawing from a frontal view

The purpose of drafting a plan, section, and elevation is to communicate the physical
locations of the components of the sound system and how they relate to other elements of
the project. These drawings should always be drawn to scale so that potential issues with
sightlines, other equipment, lighting/projection angles, and safety can be properidentified

by all members of the project team.Each view should clearly state from which perspective
itis drawn. Refer to USITT scenic recommendations for suggestase of callouts and section
markers.

The plan (or ground plan) should be clearly lal out in a document that also contains as many
other components of the project (scenery, lighting, projection, building structures, etc) as
possible. Speakers, hardware, and (depending on the needs of the project) cable paths and
power components should dl be represented. Many technical drawing programs have
speaker symbols available in their libraries, and speaker manufacturers offer free
downloads of CAD symbols online. If no manufacturer symbol is available, making one from
scratch is relatively simpleutilizing manufacturer data on the product.

Right downstage
array

Stage left left array

Stage left sub array

‘e Bwna

Stage left amprack 1 Rack to A

Stage left right array

Stage Left - 50"
1x 60A 30 Downstage sub array
Downstage center
array

Downstage - 50°
1% 60A 32

1x Fiber

2x XLR3

Cross Stage 100"
1x 60A 30

1x Fiber

2x XLR3 Downstage amprack

Left downstage array

Pick cable 250°
1x 00 (2/0)

1x Fiber

2x XLR3

OH
Placement of FOH
varies

FOH cable run 350'
1% 30A

1x Fiber

2x XLR3

Figure 2.1.1: Example plan vie(detail)
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Drawing representations of speaker coveragean assist inthe calculation ofnominal throw
and coverage angles. This can be extremely helpful in the early phases of sound system
design.

Pipe Pipe Pipe Pipe Pipe Pipe. Pipe Pipe Pipe Pipe Pipe
1 1A 2 3 4 5 6 7 8 B8A_ 9

Figure 2.1.2: Example plan view with callout scheme distinct from Figure 2.1.1, and with small coverage cones
shown for each loudspeaker

Along with speakers, cables, and other equipment, it can be useful for drawings to include
explanatory text, labels, and equipment numbering schemes. For clarity, it is recommended
that any such text or labelde placedin the drawing as a separate laydclass so theycan be
toggled on and off Additionally, it is essential that any such text or labels are consistent
AAOT 00 OEA AT OEOA DPADPAOxIT OE DPAAEACA8S ) &£ A

IT OEA Pl AT OEAxh EO OET Ol KApapedvorA ZAOOAA OI

In the section view, proper placement and scaleas well as other relevant information
(speaker heights, weights, angles, distance from walls or other barriers, etoill be
beneficial assist in predicting potential hazards. Lighting instument throws, moving
scenery, AC ducts, etc. can all be hazards for rigging and/or get in the way of your speaker
throw.
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SOUND PIPE

Weight: 5 Ibs
Boom: Far Box
Distance from boom:

|

\
: s

-

Weight: 5 Ibs
Boom: Prosc
- Distance from boom:

Weight: 45 Ibs
Boom: Prosc 7
- Distance from boom: 4] I I \

[ O e e e
i
;
|
}7
|

Weight: 45 Ibs
Boom: Prosc
g — Distance from boom: 26 Weight. 45 1bs
© Weight: 13 Ibs -
g o . | Boo?n: Far Box Quantity: 6 - evenly
N - | ! ! 7’: Distance from boom: 4 : spaced around Mezz Rail
8 *fEOHBOX LO. N e
Ej - Weight: 50 Ibs
B3 ES Il Boom: Prosc F E pTF) B
] = Jff <—|Distance from boom: ic‘) - =~
w : Weight: 20 Ibs
3 - Boom: Far Box
. Weight: 5 Ibs Distance from boom: 26
N Boom: Prosc
| ; i 1 Distance from boom: (¢]
R
£ |
- -

Figure 2.1.3: Example side section view

2.2) Layers

Using layers, classes, or other categorizations in your drawirfgcilitates clearer use of the
drawing. The ability to toggle off all of the lights (for example), using your drafting software
(viewports, layers, etc,) can be very helpful for clarifying the exact details of a sound
installation.
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2.3) Build Drawings

Build drawings are layouts that contain only information relevant for installation of the
equipment (where design drawings might contain more info about intended use of each
component, or illustrations of speaker coverage areas, for ample). For the build and
installation of your plot, a ground planview with simple speaker symbols and labelsnay be
sufficient. Figure 2.5.1 shows some basic rigging informatiomut lacks specificity. This is
intentional, as detailed rigging drawingsare not always necessary.If cable pathsand/or
rigging are determined prior to installation, draw these into the plot and label accordingly.
Differentiate different types of cable (by lineweight, color, dashedHotted line, or another
method. These dferentiations should be clearlyidentified in the legend).

2.4) Lingkight and Shading

Any use of lineweights and shading should be clearly identified in the legend, and should be
definitive enough so as to avoid misinterpretation by others reading thedocument.
Excessive shading, or very subtle differences in lingeight, can be difficult to read and risks
important information being misunderstood.

258 D2 nz EnUézDDHndDDH! EZéA_EUEI§5

)T OACOAOET ¢ T OEAO AAPAOOI AT O0O6 /efdidosllaimakiog ET OF  «
sure the system plans will fit into the production as a whole. It allows the visualization of the

location of scenery, lights, projectors, and other equipmenriall of which can help to preempt

spacing problems in the venue.These detals may be displayed in halftone or greyed out
view to clarify emphasis on sound devices.

Other departments may not have drawings ready to be incorporated by the time sound
drawings are due, but close coordination with the other design and production depaments
can help ensure that sound is able to claim the mounting positions needed. Plan and
elevation view drawings are principally communication tools to allow all departments to
collaborate on the overall product well in advance of physical installation.
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CENTERHL CENTERHC CENTERHR
©  ©EoE 0B ©
&DH I)V H x50°V
— Y : :
CIRCUITPIPE [+ s &
== ﬁ —]
Meyer UMS-1P Meyer UMS-1P
|
|
|

T
o s 1<) CIRCUIT PIPE
— ﬁ SR TAILDOWN [~ |[<] SL TAILDOWN

SURR. HL
Meyer UPH-1P
100° Hx 100°V

SURR. HR
Meyer UPL- 1P d
100° Hx 100° V -

- |

A L
NI

/2™ Front Bevation i

\2/

Figure 2.5.1: Example front elevation view
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3. Hookups

3.1) Hookup Overview

The hookup of a sound system is outlined through a series of block diagrams and/or data
sheets defining various parts of both the physical cabling, precise patch points, and ith$)
interconnections. They are often suksections or more detailed plates of a greater System
Block Diagram. Various systems will require a combination of any or all of the different
hookups - sometimes combining several hookups onto a single document. Is the
responsibility of the system designer to properly outline as much information as necessary
to clearly detail the system requirements.

Hookup diagrams could include:
Individual gear internal patching
Digital interconnection and patching
Cablehookups

3.2) Individual Gear Internal Patching

Individual pieces of gear often benefit from defined hookup and layout information
independent of the system block diagram. This could include console layouts, standalone
processors, or outboard matrixes. Itis up to the designer and production technicians /
engineers to determine what individual plates are required to best complete the execution
of the sound system.

Figure 3.2.1 (below)is an example of a console hookup, defining only the input and output
of one piece of gear:
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Figure 3.2.1 Example of a console hookup

3.3) Digital Interconnection

Digital interconnection outlines the physical patches between digital equipment of a sound
system. It does not examine the multitude of individual signal pathsunning through the
digital cable, but rather, the physical connections of the individual digital cables.

It is recommended to specify both the format of digital signal being transmitted as well as
the type of cable in use.
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