RHJ Ralil
LAYOUT SOUND

Part 1 — Sources and Targets
February 1, 2022

R1dixall



SOURCES AND TARGETS

Part 1 —Sources and Targets This presentation uses PowerPoint to showcase certain sounds and actions

* Terminology and may depend a bit on the PowerPoint infrastructure and your internet
» Basic sound concepts speed.

e Types of Sound

For best performance, you can download the full version and play it on

* Examples your own computer. Sometimes you need to hit “Pg Dn” more than once
* Sound Sources to go through all the content on a single page. Turn on your speakers.
* Sound Targets

*  Appendix There is also a smaller pdf version without sound and animations.

Part 1 shows how to create and play sound on your layout.

Part 2 shows how to distribute the sound around your layout

Go to Part 2 - Control and Distribution
Go to Part 3 - Audacity Part 3 shows how to record and edit sound

You can design and implement each bit separately.

For some effects, you don’t even need DCC! Or a layout for that matter!

Some concepts are easily adaptable for modules.
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Terminology
(What are we talking about?)

We will consider sound components to consist of:

* SOURCE — where the sound originates and probably where it is stored
« CONTROL and DISTRIBUTION — how the sound gets to where it needs to be
 TARGET - where the sound is played

Sources and Targets are the things you typically see and hear on or under a layout. How they
are controlled and how they connect is covered in Part 2 - Control and Distribution.

Some sounds are played using a speaker near where the sound is imagined to originate. The
viewer (or hearer) typically believes the sound does originate at the supposed location.

If the speaker and baffle are orientated towards the virtual location of the sound origin, that
helps to promote the illusion. There are many examples of this on RHJ Rail.
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Basic Sound Concepts

Note that sound is a form of energy and producing sound always requires a source of energy.

Control and Distribution

Source Target
/Sound storage \ - (Some items mayisbset:rotzz)before the sound . / Usually: \
. SIgNna
Create 5|gnal — > | Takes encoded signal from source |, s v | Speaker
Output signal and sends it to desired target (may be modified) * Relay
Indicate when done e  Amplify * Telegraph key
\_Power source J * Connect to speakers or device \_ " Other ... )
e Play for predetermined time or
turn on and off as desired
(Part 1) (Part 2) (Part 1)
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Types of Sound

Four different types of sound are used on RHJ Rail

1. Conventional DCC Decoder sounds
«  We will not go into detail in this presentation
2. Hardware-Generated sounds
. Electronic modules (all-in-one) dedicated to producing a single sound
. Innovative Train Technologies (ITT), and Logic Rail Technologies (LRT)
. Used extensively on RHJ Rail
3. Computer-Produced sounds
. Most common method used on RHJ Rail
. Stored as .wav format sound files for JMRI use
. Can be customized for almost any sound and sent to any layout location
4. Mechanical sounds
Typically operated by a relay - e.g. telegraph sounder
. Relay clicks can sometimes be used alone to simulate certain sounds
* Examples of each follow
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Examples — 1. Conventional DCC Decoder Sounds

Nearly every model railroader is familiar with sound in locomotives and maybe in special cars as well

This type of sound is typically controlled by a throttle or similar device sending commands to the decoder

Alternatively, automatic control may be used, for example JMRI scripts

More exotic methods could involve a proximity detector sending commands to a sound-equipped locomotive to
sound the horn as it passes a whistle post (this is possible, but a tad complicated!) RHJ Rail does this a lot!

There are plenty of sources of information on how to
operate this type of sound. You need look no further
than the instructions that came with your new DCC
sound-equipped locomotive

There are also plenty of sources which explain how
to install a sound decoder into an existing locomotive

So, good luck on this one
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Examples — 2. Hardware-Generated Sounds

This type of sound may not be as familiar to some modelers as that in sound locomotives

A special device is used to generate the sound and play it at
a given location

Electronic modules to do this are readily available from various
manufacturers referenced later in this presentation

Examples include ITT modules for dozens (if not hundreds) of
different sounds

Sz
¥
gc

Typically you need a power supply, a speaker, some wires

and maybe a toggle switch. This type of sound can also

be automated. A model railroad is not necessary but is highly
recommended!

An advantage of this type of sound is that it is independent — Grade ?[;is)"”g Pro Cros(s#1Tg) Bell
it can play while other sounds are playing as well!
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Examples — 3. Computer-Produced Sound

=

Anything you can record or transfer to a computer
_ can be used here. This is not limited to railroad
...... g sounds.

RS

(All Aboard!)

* (The Trews — CP Virtual Holiday Train 2020)
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Examples — 4. Mechanical Sounds

While maybe not the first thing that comes to mind when considering model railroad layout sounds, sounds
are not limited to electronic signals played through a speaker

Perhaps most model railroaders will instantly recognize the sound of one train crashing into the rear of
another (a mechanical sound to be sure) but that’s not exactly what we’re referring to here!

There are mechanical devices (usually activated electrically) that can be used to produce sounds
And no, the toilet flushing in the adjacent room does not meet our criteria!

What does meet these criteria on RHJ Rail is the telegraph system.

This uses:

* sounds played through a speaker (doesn’t count here)
* arelay clicking inside a station (a mechanical sound)
* areal, antique telegraph sounder (also mechanical)

all operated by DCC, of course!
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Sound Sources

Source

/Sound storage ! N

Create signal 2

Output signal 3

Indicate when done 4
\Power source > )

Sound sources typically include the items listed to the left
signal

' Y We will look at each of the 5 items individually

Remember, a sound does not necessarily need to be entirely
electronic or electrical

Typically a sound source needs all of the items listed on the left,
but there may be exceptions

Often, more that one of these items is contained in a single device.

1y

.
sparkiun |
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Source

/Sound storage !
Create signal 2
Output signal 3
Indicate when done 4

KPower source >

~

signal

Sound Source — 1. Sound Storage

1 Sound storage is typically —

/

g == e

Audacity mono sound file recording

g jsall,

Electronic files (.mp3, .way, ...) stored on a computer, MP3 Player

Sound files recorded and edited with Audacity

Sound files stored on special electronic devices (sound decoder, ITT sound
module, MP3 Player)

Electronic files stored on magnetic media (micro SD card, cassette player,
Walkman, reel-to-reel tape, ...)

Physical grooves and bumps on a vinyl record

Encoded special format - e.g. dots and dashes in text file, teletype code on
paper tape (mid 20t cent.)

Special format - e.g. MIDI (Musical Instrument Digital Interface) to operate a

physical instrument
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Source — 1. Sound Storage

MP3 Player
Sound files stored in memory

DIGITAL MP3 PLAYER

ITT Sound Module
Sound files stored
on memory chip

Computer
Sound files stored on hard

drive or removable media

(All Aboard!) ‘

ViRERENENY
. &
. - ARERRRARAS i
B L EETLLES -

3 ©0600000 SE;
Electronic device
Sounds stored on

micro SD card

Mechanical Device
Music Box — sound file
stored as pins on a drum

Rr1dsall Part 1
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Source

(Sound storage !
Create signal 2
Output signal 3
Indicate when done 4

\Power source >

~

Source — 2. Create Signal

2 Create Signal (play) is dependent on technology and storage type

signal

J

HJI isall,

>« Often uses a computer or equivalent

* A program reads the sound file, outputs a signal to the computer
sound card — sound-out

 Many programs are available to play sound files on a computer
* JMRI has a feature to play sound files to the computer sound-out
* |ssue becomes directing the sound-out signal to the desired speaker

* Custom devices require special code to interpret storage (e.g.
telegraph) and produce required signal — e.g. JMRI commands

Part 1

13



Source

(Sound storage !
Create signal 2
Output signal 3
Indicate when done 4

\Power source >

~

signal

J

HJI isall,

Source - 3. Output Signal

3 Output Signal - dependent on technology and storage type

Computer speakers (typically powered) use sound-out
» Stand-alone speaker (typically unpowered) can use sound-out

e Custom program may be needed to decode and transmit the signal
to the target

* |ITT modules - create sound signal for unpowered speaker

* Special devices interpret signal — e.g. telegraph sounder is driven
by a relay which, in turn, is driven by a DCC decoder

Part 1
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Source

/Sound storage !
Create signal 2
Output signal 3
Indicate when done #

\Power source >

~

signal

Source — 4. Indicate When Done

4 Indicate when done

/

g jsall,

> [ ]

May be independent of source; just turn on the sound and forget
about it

Generally needed for control purposes using other system
components

May consist of JMRI command based on specific code

May use duration time of given sound to calculate when the
sound is done
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Source

/Sound storage !
Create signal 2
Output signal 3
Indicate when done 4
\Power source ®

~

Source — 5. Needs a Power Source

5 Power Source compatible with player device

signal

A4
.

g isall

“Wind-up” locomotive c. 1947

Computer is powered by 110 VAC, possibly battery (electric potential energy)

* Custom devices (e.g. ITT sound module) typically use a transformer

 MP3 players typically use battery power

e Music box, clockwork trains use a wind-up mechanism and mechanical
buttons to start and stop action and sound

Clock-work (wind-up) locomotive uses mechanical
potential energy in a wound spring to power the
device; “bell” on unit is struck by mechanical lever
hitting “ties” to produce bell sound (sort-of)
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Sound Target — Unpowered Speakers

Target

Speakers (on the layout)

Typically speaker or special device:

* Normally use 8 ohm speaker signal
* 1,2, or 3-inch speaker typical - > * Speaker
* Ensure speaker has “baffle” (sound-proof compartment behind) * Relay

e Telegraph key

* May be wired directly to Sound Control Board (details to follow)
* Can be wired to allow for stereo and/or volume adjustment NG Other ... )
» Typically concealed on the layout

2-inch speaker — use
where convenient

3-inch speaker with baffle made from
cardboard center of masking tape roll.

Easily mounted in 2-story buildings. 1-inch speaker with baffle, enclosed in signal bungalow. Mount

near crossing for bell sounds. Drill holes in far side for sound to
escape away from view. Uses ITT module for sound source.
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Sound Target — Computer Speakers (powered)

Target

Speakers (under the layout)

 Typically, a set of computer speakers signal Typically speaker or special device:
* Provides amplification (if needed) and volume control - > * Speaker

* May use stereo sound for 2 different locations * Relay

* Usually too big to conceal on layout * Telegraph key

\_ Other ... )

A pair of small computer speakers hides
behind the mountains and plays wolves
howling in the late evening when the sky
becomes dark blue.

s 7
A pair of NEC computer speakers
mounted under Merry-Go-Round plays
MGR music at the historical park.

| A pair of Logitech computer speakers

mounted beneath the location where
the Christmas Holiday train stops and
gives performances.

Rrdixall
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Sound Target — Stereo Computer Speakers

Sound files can be recorded and

22 feet - :
< et | edited in Audacity, a free, powerful
\ computer program
: Computer
Sound Card
Pair of Altec computer speakers with stereo. T Right track fades out as left track

JMRI/Jython script fades in and sound “follows” train.
plays .wav sound file

| 1:00
L L —

Speakers are 22 feet apart and use stereo,
so sound “follows” train.

15 30 45

=L " i Al 1 L 4B

1:45
L

1 1.0

q 0.5

i

0.0

-0.5

-1.0
1.0

0.5

-0.5

-1.0

e, o bl )
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Sound Target - Relay

Target

A relay is a temporary spot on the path to the final 4 , , O\
L : . _ Typically speaker or special device:
destination or target. It acts as an automatic switch signal
| 3 * Speaker
The relay receives a signal from a source and passes it on * Relay
to the target e Telegraph key
\ e Other... /

It all depends on the setting of the relay — on or off

Details of where and how to operate this device are
covered in Part 2. They can be operated by DCC

Use a DCC throttle or JMRI
to activate the relay

RHJdisall, Part 1 20




Sound Target - Mechanical Device

Target

Mechanical Sound - Telegraph Key

.. Typically speaker or special device:
signa
e Typically operated from a DCC decoder function turned S * Speaker
on and off rapidly to drive a low-current relay * Relay
e Custom messages may be given and are automatically * Telegraph key
translated into Morse Code using JMRI scripts. NG Other ... -

TELEGRAPH KOB WITH SOUNDER

“KOB” means “Key on Board” or “Key on Base”, a
combination of a telegraph key and sounder,
often used for practice or teaching Morse Code,
but may also be used “on the line”.

Best activated by JMRI — faster
response

=\
Operates easily on 9VDC to coils. The signal is provided by
rapidly flashing a decoder function on and off to drive a relay.
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Sound Target — Antique Telegraph KOB (Mechanical Device)

TO BVMRA - THANKS FOR WATCHING.
Part 1
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APPENDIX
FUN FACTS

The RHJ Rail layout has:

* 5 pairs of (powered) computer speakers

11 unpowered speakers

* 65 decoder-operated relays for sound,
animation and lighting

e 11ITT sound modules

* 2 LRT Grade Crossing Pro modules

» 2 Telegraph Keys / sounders _ - - R~

* And a whole bunch of other stuff —— '

. — . - -
R BRE R T LR RAR NN
: T T e e e

Links (or copy to browser)
*  RHJ Rail - https://rhjrail.ca/ > Technical > Sound
e ITT - https://ittproducts.com/
*  Play sounds - https://ittproducts.com/train-sounds
e LRT - https://www.logicrailtech.com/
* Audacity - https://www.audacityteam.org/
* Morse Code translator - https://morsecode.world/international/translator.html
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LAYOUT SOUND

END OF PART 1

(More to come)

Part 1
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RHJ Ralil
LAYOUT SOUND

Part 2 — Control and Distribution
February 1, 2022

Part 2
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CONTROL AND DISTRIBUTION

Part 2 — Control and Distribution
e Sound Control and Distribution Concepts
e Example —ITT Module
* Small Relay for Sound Distribution
* AsSimple as it Gets
e Relay Controlled by DCC Decoder
* Sound Control and Distribution — Practical Considerations
* Sound Control (SCB) Board
* Decoder Relay Boards (DRB and DRB-S)
e Sound Distribution System
*  Appendix — Volume Control

e Good Bye

Go to Part 1 - Sources and Targets
Go to Part 3 - Audacity
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(from SOURCE)

(Part 1)

Rrdixall

Sound Control and Distribution Concepts

signal

CONTROL AND DISTRIBUTION

Take sound signal from
source, amplify, set sound

i . signal
routing, apply any special | > (to TARGET)
conditions, and play at the | (maybemodified)
target
(Part 2) (Part 1)
Part 2 -



No layout
needed

No DCC
needed

Example = ITT Module

Switch
(manual or auto)

Power Supply (PS14 or other)

Wire on-board switch to closed

Speaker
(1”7, 2”, 3", 8 ohm)

Works by turning power supply ON. Wired on-board
switch LOOPS sound file until power is turned OFF.

Part 2 29



Small Relay for Sound Distribution

RHJ Rail uses small relays for sound, animation and lighting by the dozen:

* Use asmall PC board DPDT relay with coil current 43 — 80 mA, coil
resistance of 200 ohms; alternatively, a relay board designed for use
with Arduino hardware may be just the thing!

e Contact current of 1 amp is sufficient for MR purposes

* Can be powered using decoder function output

R T
f‘\

e Can produce fast response (e.g. Telegraph Key)

e Can turn any speaker on or off. c::mmmm

* Can be used for controlling other devices (lighting, animation) Dl N

e Relay clicking sound inside a station can emulate a telegraph e
sounder > :ETEI‘EI

* Can be operated by a DCC throttle or JMRI (or another relay) : EE’E

Schéma de cablage
(vue du dessous)

;?HJ f'f:‘ﬂ] Part 2
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As Simple as it Gets

Route sound from Source to Target

Part 2

31



Source

Computer plays sound file

g jisall

As Simple as it Gets

Route sound from Source to Target

Speakers could be
some distance apart

Control &
Sound-out to Distribution

DPDT switch Sp

@
® Centre off - speakers off
@

DPDT
Center off

Speakers 2 on

You don’t even need a model railroad! (but it helps!)
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As Simple as it Gets
(maybe)

But we’re going to do all of that automatically,
or at least by remote control!

Part 2
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DCC Bus

Relay Controlled by DCC Decoder
(Automatic Switch)

—I— Diode
Contacts
® O
® o
® o DPDT Relay
’ @

Coil

Decoder

Part 2

34



Sound Control and Distribution
Practical Considerations

To Speakers

From Computer

Small amplifier Relay boards to
from old speakers switch on speakers

Part 2
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Sound Control (SCB) Board

Old pair of computer speakers
with controls removed

Part 2

i

Controls mounted on board; sound-in, power

in, stereo out; volume control; on/off switch

36



Decoder Relay Boards (DRB and DRB-S)

DRB, DRB-S

Motor outputs not used here. Decoder function outputs operate relays.

DCC Bus




Sound Distribution System

Typical sound distribution system consists of:

* Wires from source
e Sound Control Board (SCB)

* Decoder Relay Board - Sound (DRB-S)

* Relays set “route” to target o

- e
* Wires to target T

]
-

L

.
l -

e

SCB

And that’s about it!

Rrdisall Part 2
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LAYOUT SOUND

END OF PART 2

A

GOOD BYE

Part 2
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= Telgd

v

Windows WASAPI

(1.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

| I« 4| ®

v] \,J ;Speakers (Realtek(R) Audio) (loopback)

RHJ Ralil
LAYOUT SOUND

Part 3 — Audacity

Recording, Saving & Editing Sound Files
February 15, 2022

File Edit Select View Transport Tracks Generate Effect Analyze Tools Help

n p

TXH/[e = =

0 0 0 1 0 0 ' 1 |
42 Clickto Start Monitoring -~ -18 12— 6 0 19;;

00

64 48 42 36 30 24 18

Aok -

v ;2 (Stereo) Recording Char v ‘D vSpeakers (Realtek(R) Auaio)

10.0
1

! L L f ! f ! L ! L ! L 1

o [[XEM i v~ &&[QQ&Q[[>[ e

11.0

12.0
L

x| Telgs

v

Mute | Solo

Mono, 44100Hz
32-bit float

a| seect |

L R

-0.51

-1.0

1.0

0.5

0.0

<

| Audio Position

Project Rate (Hz) | Snap-To

| | Start and End of Selection

|

fon

Stopped.

sv [[00h00m00.000s¥ [00h00m00.000s¥

Part 3
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Part 3 — Audacity

A note about Volume Control

About Audacity

Getting Started

The Audacity window
Audacity Preferences

Play and record a sound file
Save a sound file

Exit Audacity

Audacity Example

Appendix
Live Demo

Go to Part 1 - Sources and Targets

Go to Part 2 — Control and Distribution

AUDACITY

Fle Ed1 Select Yew Tapmea Bxks Geteore Bep 2avge Tiok Hep

b e s ~ 11X/ & e A3 a1 CmiuiUmirs 16 2 4 PEE D ] PR R MR PR T A S -
i e ot JHE 2 o) - o XMOL e wi~ &QQAQ i o
(Wirdaws WAS22l | &, [Speales Peskeb(F) Sudi) fooptech) 2 (Steres] Recondon Chay o)) Spesies (enteb@l dude) v
z| "5 ).0 4'5 1m0 1:!5 1:.)0 1:]‘5 zpn 215 2'.4.” 1’45
*® 10 7
Uir | zem e | AR R THITRT T SCOINE (it 1 WinilL Mg
T o | Il Ll I kit 0 R 1 o B A AR il s A KL (R L
L & | oo . :
b s ' CAN L ) 30l sl I ; ! | i | L
s e fas Ll o dlid Gl gk bl i T el
10
10
os
0.0
a5

[ Prajwct e Pio) | Snaz-To AudoPabion Startard Fad of Sedecton 57
| [emo ol Jfen © [FER=om---- 8% [00N0Em00/003%= 00RO mo000a s>
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A Note About Volume Control

Computer Sound - Volume Control depends on Note that perceived volume depends on a number of
e Original sound track volume factors
* Audacity adjusted sound track volume (-3.0 dB) * Location, size, power and direction of speakers
* Computer sound volume setting * Volume settings for all applicable devices at left
* Set to about 50-75+% and leave it there » Size of layout room, including height
 Use onlyin emergency  Number of people present
e Sound Control Board volume setting ’)) * Venue characteristics
* Set to about 50% and leave it there * Ambient noise

Powered speakers volume setting
* Adjust as needed for location

A particular sound effect may not even be noticed in a
large venue with high ceilings and many people and

Special Device — Volume Control displays present

* Device typically has volume control
* Adjust as needed for given application such
as railway crossing bells, fire sirens, ...

Some modelers sometimes bring a huge amplifier and
play the sound under their relatively small layout at a
great volume at shows. Don’t do that!

You have control over your own layout room. Use that to advantage to adjust volumes to what you think best.

;!.’."’J ;!5.']] Part 3
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ABOUT AUDACITY

* Free open-source audio editing program for Windows and other platforms

e Captures sound played on a computer from the internal sound card

» Saves (exports) audio files in a variety of formats

* Edits audio files using many techniques

* Allows clipping, joining, amplitude adjustments, fades, and many other effects

* Relatively easy to set up; basic use is quite simple but has powerful capabilities as well

e (Can easily save sound file for use by JMRI scripts

* Used with Parts 1 & 2, can select sound file and play it around the layout; one or multiple locations
* Available for Mac

* Has large number of settings; can record from sound card, mic, others

* Has excellent documentation and help resources, both quick help and full manual
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GETTING STARTED

 Download and install Audacity from its main site if possible
* If you are concerned about malware, contact RHJ for earlier source copy
* Audacity is good in not having malware, but read carefully all the check boxes

* Newer versions may include added features and bug fixes but you really don’t need to keep updating it

* Review the Quick Help (Getting Started)

* Review the Preferences (Edit > Preferences) and become familiar with the basic settings

* Open Audacity
e Typical input for recording is WASAPI (Windows Audio Session API) but your computer may be different

* To shrink the display (get more time on the image), press Ctrl-3, to watch longer sound snippets
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THE AUDACITY WINDOW

» After installation, start the program
* Adjust your screen to see as much of the program’s window as possible

Input Method
(choose the one that works for you)

Standard Audio Buttons Standard Output
Pause Play Stop Rewind End Record (computer speakers in this case)

2 Audacity

File Edit flect View Transport Tracks Generate EffeCt

Analyze Tools Help

Project Rate (Hz) | Snap-To | Audio Position | | Start and End of Selection v]
44100 | | om v ||--h--m-----5v[|00h00m00.000s> [00h00m00.000s~
Stopped.

" 1=/ j &L e ds 42 CicktoStartMontoring 18— 12— &0 | W)L s+ 45 42 3 30 24 -8 -2 6 0
I DR A ; it —
| | 3 = + Vd i | & lolo (e = +
! Q ek ¥ 2% o | X0 w4 | &[&IQQIK[IP|is- ‘
| Windows WASAPI v \!; vSpeakers (Realtek(R) Audio) (loopback) VEZ(Stereo) Recerding Chai V‘D Speakers (Realtek(R) Audio) 3
2 . 1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0
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THE AUDACITY WINDOW

Guide to the Audacity Project Window

1 Menu Bar 2 Transport Toolbar 3 Tools Toolbar 4 Recording Meter Toolbar 5 Playback Meter Toolbar 6 Mixer Toolbar
h A d o W. d 7 Edit Toolbar 8 Play-at-Speed Toolbar 9 Device Toolbar 10 Unpinned Play/Recording Head 11 Timeline 12 Scrub Ruler
T e u aCIty iInaow 13 Track Control Panel 14 Audio Track 19 Label Track 16 Selection Toolbar 17 Status Bar

(from the Audacity web site) Hover over and click on the image to learn more. sip the imsge

% | Audacity = 0 X

Flle 1Ed|t Select View Transport Tracks Generate Effect Analyze Tools Extra Help ‘

4 54 43 4 Clxcktostarﬂdonnormg 48 42 -sfo U
\

2 B .
] L B> s > ® 3 4-}|*|54) | 54 43 4> 3 3 24 48 -12—-6——0m

68 L Y D — L EXEFL w4 ] eQ[alQ/QE b et |
g| MME v[ & [M.cmphone (Fast Track) v |2 (Stereo) Recording Che v |) | Speakers (Fast Track) vl
1 E 11 30 1:00 1:30 2:00 2:30
o ll 1 1 1 1 1
X | Audio Track | 1.0 A
Mute | Solo | 0.5-
Bl gl | 0:07
gy ol 14
Stereo, 44100Hz 1.0
32-bit float 5
05-
13 0.0-
A | Select 1.0
x| LatelTinckyy & point label 15 region label
A | Select @ @
v
( >
PrOJec‘l Rate (Hz) | Snap-To | Audio Position | | start and End of Selection v]
‘|441uo v| [|lor  v||[o0h00m00000s> |[00n00m00000sT [00h00m00:000sy 16

Stopped. 17
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AUDACITY PREFERENCES

* Find Preferences at Edit > Preferences
* Probably not needed initially unless something doesn’t work

Set Preferences as Needed

. ™ Devices
(start with defaults) &k e = |
S Host: | Windows WASAPI v
- Recording .
N MIDI Devices Using: PortAudio V19.5.0-devel, revision unknown
i ; i ... Interf ot ‘
File Edit Select View Transport Tracks Generate Eff | nterface Device: ' Speakers (Realtek(R) Audio) = . :
=- T!'aCkS - 2 18 12 8 0
11 8 =) 1< > ® - Tracks Behaviors | | Recording Z
i 3 Apectiagimms Device: Speakers (Realtek(R) Audio) (lcopback) v
| Windows WASAPI v \!; Speakers (Realtek(R) Audio)| = Import/ Export = 2
== — Channels: | 2 (St
TV -1.0 0 1.0 20 = Erchded Impon e biec! e 1.0 12.0 13.0 140
.. Libraries ta
.. Directories Sl s
< - Warnings Buffer length: milliseconds
... Effects : o
ProjectRate (Hz) | Snap-To | Audio Position Keybssid Latency compensation: milliseconds
|[om v = me - e]  Mouse
Stopped. - Modules
* ‘ OK | | Cancel ' e
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PLAY AND RECORD A SOUND FILE

Play a Sound File
* To confirm program works, find and play a sound file using any program (e.g. Windows Media Player)
* Examples for layout sounds can be found on ITT site at https://ittproducts.com/

An example file is GL651 Church Bell 1- PLAY

Record a Sound File
* Once the sound file plays correctly, do the following:
e Start Audacity
 Click the Record button ©
e Start the sound file you just played
* Audacity only records when there is sound present on your sound card
* Watch the recording in progress
 When the sound file finishes, click the Stop button
(because it won’t let you do any editing while it is still in Record mode, even if its not actually
recording)
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https://ittproducts.com/

SAVE A SOUND FILE

Save a Sound File
e With the sound file showing in Audacity, do the following:
* Click File > Export > Export as MP3, to save the file as the smallest file size, or
* Click File > Export > Export as WAV, to save the file as a .wav file suitable for playing from JMRI scripts

File Tips

 Create a folder or directory for your layout-related sounds

e Save relevant files in that folder

* You can play any saved sound file with whatever programs are available

* Your computer will probably default to one particular program to play sound files

* You can change this default just like you change any default program in Windows or other OS
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EXIT AUDACITY

Exit Audacity

* Click File > Exit

* |fthereis a sound file showing, you will be asked if you want to save your project
* Reply no and exit the program

Notes

* As Audacity is a sound editing program, it allows you to create projects to make more complicated
compilations than just recording a single sound file, so you are always asked if you want to save that
project.

* For our purposes, you probably won’t have started a project anyway so you can just quit when asked.
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AUDACITY EXAMPLE

Song “This Christmas”- CP Holiday Train 2020

= ThisChristmas

File Edit Select View Transport Tracks Generate

A Select -1.0

= (m} X
Effect Analyze Tools Help
P " > I -EPJ/'J &L s 4s 42 CicktoStartMontorng 18 -i2 60 W)L 54 48 42 3% 0 24 A8 -2 6 0
”77}77 _4_ < = = 71 7 T T 1 1 1 | i +
Qlek| ¢ 20 o | XOO wt i~ &[’[Ql]Q] P ‘
Windows WASAPI v \!; :Speakers (Realtek(R) Audio) (loopback) VEZ(Stereo) Recording Char v ‘D Speakers (Realtek(R) Audio) v
2 { # 15 30 45 1:00 1:15 1:30 1:45 2:00 2:15 2:30 2:45
A . L n L L L L A A 1 A I L . A ! I L L L L I L . 1 L A I n A L A L L L L
x| ThisChristmaw| 1.0
Mute | Solo
= + | 0:57
B * e
L R | 0.0
D«
Stereo, 44100Hz | g 5
32-bit float

< >
ProjectRate (Hz) | Snap-To | Audio Position | | Start and End of Selection vl
llof  ~v|/[[--h--m--i---'sv |[00h00m00:000s~ [00h00m00.000s¥
Stopped.
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APPENDIX

Reviews:
* PC Mag - https://www.pcmag.com/reviews/audacity
Links (or copy to browser) W
e ITT - https://ittproducts.com/ '
«  Play sounds - https://ittproducts.com/train-sounds
* Audacity - https://www.audacityteam.org/
References
* Audacity Quick Help (comes with program)  Help > Quick Help ...
e Audacity User Manual Help > Manual
Note:

* If you want a clean copy of Audacity or IrfanView, contact Richard

KH1J ixall. Part 3
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LAYOUT SOUND

END OF PART 3

That’s the Presentation!

Next:
Live Demo

Part 3
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AUDACITY - LIVE DEMO

(in case YOU want to do a Live Demo)

Start Audacity Save file

Click Record ® File > Export > Export as MP3

Play the sound to be recorded with another program Navigate to desired folder

When sound is finished, click Stop = Enter new file name

Select the end bit if blank (no sound) Click Save

Edit > Delete Click OK on Metadata Tags

Rewind to beginning |« Exit Audacity

Click Play [= File > Exit

Play entire sound Click No on Save project before closing?

To adjust amplitude (volume)
Select entire sound (Ctrl-A)
Click Effect > Amplify
Change New Peak Amplitude (dB) to -3.0
Press Enter
Click anywhere on a sound track
Click Rewind to beginning I« Alternatively, just plug a pair of powered computer speakers

Play entire sound again to hear adjusted volume [ into an MP3 player with the sound on it, set it to Repeat,
and then Play. No computer; no DCC!
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You now have a sound file that can be played on your
computer using computer speakers. Typically, you would
just click on the file name and Windows will find the correct
program to play the file. Windows Media Player would be a
common choice.
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Retn

(All-in-one. No DCC needed. No layout needed.)
An ITT module is a commercial circuit board that uses a
power supply and outputs a particular stored sound to a
speaker. A connection is provided to activate the device
using a momentary switch. The sound can also be looped
to play continuously. You could use a toggle switch — turn
it on until you get tired of it and then turn it off.

It requires any size 8 ohm speaker & an external 9 to 14 volts DC power
source rated for at least 1 amp. These modules have a maximum play time
of 2 minutes depending on the scenario programmed into them, and can be
played one time, or continuous looping until turned off. (ITT web site)

Just wire it as indicated and it works. No layout needed. But if
you have one, a proximity detector could be just the thing!

RHJ Rail uses 11 of these devices, mostly controlled by JMRI.

(Crossing bells, frogs and babbling brook, church wedding bells, church
funeral bells, honky-tonk bar, fire sirens and more)

CONTROL

Part 2

Example = ITT Module

CONTROL & DISTRIBUTION

CONTROL

Momentary push to
play 1 time through
and turn off

You can also use a
magnetic reed switch.

Volume

CONTROL

o Continuous
Looping operation

Factcry use

SOURCE
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Retn

Relay Controlled by DCC Decoder

To operate - select decoder address and turn function on or off; function outputs must be programmed to operate independently

Relay outputs can be used to turn power
supply to devices on and off or to route
sound to desired target speaker

Relay inputs connect to signal source
(power supply, sound signal, or whatever)

BLUE +ve wire (common to all relay
coils operated by this decoder)

Decoder

DRB-S

DPDT
RELAY

DCC Bus

—l

Contacts
® O
® O
® o

® ©

Coil

Small signal diode
with band end connected to BLUE wire terminal on relay
(prevents “back current” from destroying decoder)

DPDT Relay
with coil current of 43—85 ma, contacts rated at 1 amp+
Easily operated by 100 ma function output of decoder

\440Ke)""A (or other) function wire programmed for
independent operation (avoid F2 if possible — non-latching)

Non-sound DCC Decoder with function outputs
DH126 — good for up to 2 relays
DH166 — good for up to 6 relays
Current rating: 1.5 amps nominal; 2 amps peak
Still can use MOTOR outputs (for animation) if total current
rating is not exceeded (includes functions and motor)

g jisall
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Sound Control and Distribution
Practical Considerations

Retn

Stereo Sound Bus

Sound Control Board (SCB) (amplified, volume control)
Controls master volume; provides
amplification for non-powered
speakers To targets
1 2 3 4

Use one relay per target.
Mount relays and decoder on DRB-S

Relay outputs go
to target speaker

Relay inputs come
from SCB

From computer sound-out

Function output connected to relay coil
operates to determine which speaker is

Decoder Relay Board for Sound (DRB-S) connected

distributes sound to speakers around
and under the layout

DCC Bus

Rrdisall Part 2




Sound Control (SCB) Board

Retn

Take an old pair of computer speakers which has controls, typically:

Power-in transformer
(probably came with speakers)

* On/off switch, sound input wire (plugs into computer), volume
control, output wires for both speakers (stereo), possibly output ~ SPeaker controls

connector for headphones or other speaker from inside main
speaker

Remove controls and mount them on a board located convenient to
the computer speaker sound-out

Computer sound-in

Connect speaker controls to computer
(from computer)

Connect output wires to DRB-S

Use DRB-S to connect wires to target speaker when appropriate; Volume
relay is set using throttle or JMRI control

Play the selected source sound

Generally, once adjusted, just leave it alone Sound-out ON/Off
(stereo) to DRB-S switch
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Decoder Relay Boards (DRB and DRB-S)

Retn

* Used to switch sound, power, other signals to the desired target

* Boards are similar in construction; DRB-S uses sound signal only

* Provide the basis for sound, animation and some lighting on RHJ Rail _
Diode connected across here

e Standard design facilitates making boards in advance

Decoder Function inputs at

* Decoder on board must be programmed prior to use top labelled FO, F1, F3, F4

Signal inputs go to
middle pins on relays

Relays

Decoder — using 4

function outputs Signal outputs come from

bottom pins on relays

DCC input

from DCC bus Terminal strips connect outputs

from relays to target devices
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A Note About Volume Control

Computer Sound - Volume Control depends on Note that perceived volume depends on a number of
e Original sound track volume factors
* Audacity adjusted sound track volume (-3.0 dB) * Location, size and direction of speakers
* Computer sound volume setting * Volume settings for all applicable devices at left
e Set to about 50% and leave it there * Size of layout room, including height
 Use onlyin emergency  Number of people present
e Sound Control Board volume setting ’)) * Venue characteristics
* Set to about 50% and leave it there * Ambient noise

Powered speakers volume setting
* Adjust as needed for location

A particular sound effect may not even be noticed in a
large venue with high ceilings and many people and

Special Device — Volume Control displays present

* Device typically has volume control
* Adjust as needed for given application such
as railway crossing bells, fire sirens, ...

Some modelers sometimes bring a huge amplifier and
play the sound under their relatively small layout at a
great volume at shows. Don’t do that!

You have control over your own layout room. Use that to advantage to adjust volumes to what you think best.

;!.’."’J ;!5.']] Part 3
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