NMRA 2015 National Convention Clinic
Measure your diesel hormrobert Frey

Part 1A: This clinic shows how to measure the

continuous (RMS) sound level of your Diesel Horn with
Sound Level Meter. There is a proper way to report you
dB Sound Meter results to others.

Part 2A:  Measuring the true (RMS) voltage driven
by a DCC Sound Decoder into a speaker system. Then
calculating the wattage of the measured (RMS) voltage

based on the impedance of your speaker(s) (4, 8, 16, or
32 ohms).

This clinic starts with a handout showing the procedilre



Why Measure your Diesel Horn?

Probleml: | started with a Digitrax a SDH164D decoder and a 32
speaker. (Hard to find 32, but 8 ohm speakers were easy to find.)

With 8 ohm speaker, | blew my horn, it burned out the sound in m
decoder. Need for true RMS measurement, and calculate the Wa

Problem2: All sound Decoders have adjustable Volumes. Amplifie
haveVp limit. Increasing the RMS sound level, is keep incredstacf
sound volumes. Th¥p limit is where the peaks of your Diesel Horr
becomes distorted and sounds funny. (This is known as Clipping.

Problem3: Develop a consistency with all your sound decoder
Installations. Just like we adjust our speed ranges, sound should

normalized too. 2



No.l: Measure Horn Watts on an 8 Ohm Speake
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The 14 Volt 30 ma. bulb
Indicates when there Is
any motor voltage,

without making any
sound. Add your 8 ohm
speaker, and a small cable
for your True RMS meter.

Note:¢2 NBIFR [
from your programing
track, you willheeda

motor load.



Turn on the
LowRange.

A switch= On
Max.= Off
Sswitch= On

(slow exponential
response)

Sound meter
on a stool at
4 feet from
speaker.

http://www.amazon.com

AmericanRecorder
$70 & FREE Shipping

Large LCD display
Two mode settings
low 35100 dB
high 65130 dB
Data hold & max hold
A & Cweightings
Include 9V battery
)


http://www.amazon.com/

http://www.amazon.com

Alekpower TP40 6000 Counts
True RMS Digital AC/DC Auto
Range Digital Multimeter $44

»AC+DC True RNRwot

Mean Square) Measurements
wAuto and Manual Ranging
«All the ranges are fused
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Measure Voltage Peak to Peak

Part No.http://www.digikey.com/

MBR160GQISD D1, D2
DIODE SCHOTTKY 60V 1A AXIAL
P10316ND C1l, C2
CAP ALUM 10UF 50V 20% RADIAL
CF14JT1MOO@ID R1

RES 1M OHM 1/4W 5% CARBON FI
CF14JT220R@MID R2

RES 220 OHM 1/4W 5% CARBON F
27 F166/AND Vpp and Vrms
TERM BLOCK PCB 2POS 5.0MM
340KND

BREADBOARD 1/ 160l

A Schottky diode has a lo
forward voltage drop and

fast switching action 7



http://www.digikey.com/
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DCC Track Voltage: 14.4 Vrms, 28.8 Vp-p
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That 1 Vrms sinewave has a peak voltage of -
1.414 V, and a peak-to-peak voltage of 2.828 V 1.0 Vrms sinewave or square wave

Vvims Vpp Diodes 2828xVmims applied across a 1.0 Q) resistor produces

24.0 67.1 080  67.9 10 e oot

12.0 33.3 0.60 33.9 The DCC Track Voltage measure
60 164 050 169 28.2 Volts DC peak to peak with the
3.0 8.04 040 8.48
1.50 390 0.35 4.25 Vp-p voltage tester. Add 0.6 for the
0.80 1.96 0.30 2.26 diodes drop and this is 28.8 Vp-p.
0.40 088 0.25 1.13 Divide by 2 and you get 14.4 Volts

0.20 0.37 0.20 0.57 true rms, for a square wave!
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8 Ohm Bass *=
Reflex Speaker
18x35x14mm

DSM-8

RailMaster Hobbies







