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STUDY OF SPEECH AND HEARING AT
BELL TELEPHONE LABORATORIES:
THE FLETCHER YEARS
Correspondence Flles (1917-1933) and Internal Reports

Christine M. Rankovic and Jont B. Allan










PB Wordlist

Phonetically balanced speech intelligibility test

Column

A B C D

bat bad bass
been beach beam
bun bus buff
came cape cake
cut cub cuff cup

| [Ny O

dig dip did dim
duck dud dung dub
fill fig fin fizz
hear heath heal heave
kick king kid kit

=R--R- R N

late lake lay lace
map mat math man
page pane pace pay
pass pat pack pad
peace peas peak peal

ill ick pi pi
gun gu.ﬂ p\fp pusck
rave rake race rate
sake sale save sane
sad 5858 sag sack

seep seen seethe seed

sing sit sin sip

sud sum sub sun

tab tan tam tang
3 teach tear tease teal

led shed red bed
27 sold told haold fold
28 dig wig big rig
29 kick lick sick pick
30 book took shook cook

31 hark dark mark lark
3z i male bal
33 1 heel
34 i hill it till
35 i coil i oil

feontinued over page

KLARK 15115 #

ey
“The first name with sound system designers







DIRECT SOUND To~ Trer =Signal Travel Time to Observer (Dg)
Lp Ty—Tp = lInitial-Time-Delay (ITD) Gap

Tn - Trer = Natural Room Delay (Dy)
To=Ty  =3-D Measurement Limits (Variable from TRer to Ty)
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Percentage loss of consonanis (% Alcons)
200(D,)*(RTg0)?(n +1)

VQam
D,>3.16DC % Alcons =9RT( +k)

k=zero correction factor. For a good listener k=1.6%

D,<3.16DC % Alcons=

Maximum distance (LS to listener) for 15% Alcons

[ 15VQm
Max DZ[TS‘%]]: —m}

Max RTq, for 15% Alcons= -/ =
(n+1)

00(D,)*(RTego)?(n +1)

2
Mi 9 ==
inQ for 15% Alcons 15V

QRm
n+1

DC=Critical distance=0.141v/QS& DC also=0.141

Note % Alcons may also be expressed as

2 2
% Alcons=£mv—lfn

V=Volume of space in m?
D;=Distance in metres between loudspeaker and listener
Q= Axial directivity factor
{n+1)=Total number of loudspeaker groups contributing to the reverberant
field (‘1" represents that group that also contributes direct sound to
the measuring point)
m=The critical distance modifier
m=(1-a)/(1-ac)
a=Average absorption coefficient
ac=Average absorption coefficient of surface covered by loudspeaker(s)

For imperial calculations in feet change 200 to 641 81
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Probable intelligibility
as a function of reverberation time and direct-to-reverberant sound
ratio

PROBABLE ARTICULATION LOSS OF CONSONANTS
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Mag. vs Hz (EFC) of PINNA TRANSFORMS
Ey DON DAVIS

On 4/15/88

At Atlanta Speaker Designers Class

Rdn%;s
legal

Vertical: 12dB/div
Differenced data - B:JOBO2-32.7TDS is used as a reference.

Horizontal: ?9.598Hz ta 10001.20Hz
Log freg axis (2.7decades)

-
Resolution: 4.5114E+00 Feet & 2.S048E+02Hz

Time of test: 2868 microseconds, 3.2403E+00 Feet
Sweep Rate % Bandwidth: S009.%5S5Hz/Sec % 2.0000E+01Hz

Input configuration: Non—inverting
with 24dB of input gain % 3dB of IF gain.

Remarks:

WAYNE LEE
a8
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~ modulation index

Fig. 3 Illustration of the reduction in modulation of a speech signal caused by background
noise and reverberation
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INTRODUCING

Speech Transmission Meter Type 3361
A system for RASTI measurements

from

Briiel & Kjeer




Speech Transmission Meter Type 3361
Consisting of Transmitter Type 4225
and Receiver Type 4419

RASTI (Rapid Speech Transmission Index) is a method of measuring object
¢ communication channel is with respect to speech intelligibility.
measurement of the reduction gnal modulation between the speaker and
listener positions and offers many advantages over traditional methods.

Speech Transmission Meter Type 3361 m es RASTI values directly using
two instruments: Transmitter Type 4225 whi ends out a special test signal, and

iver Type 4419 which analyses the signal and calculates the RASTI value. The
instruments are hattery powered and fully portable, enabling rapid and objective mea-
surement of the quality of speech intelligibility and provide further information of
diagnostic value,

4225

FEATURES = Serial data interface

Measures Speech Transmission Index according = Rugged, portable, battery powered instruments
to RASTI method

Speech transmission index given for two octave
bands of carrier signal

Measures 9 points on Modulation Transfer Func-
tion USES
Estimates equiv. Early Decay and equiv. S/N = Objective assessment of speech intelligibility in:
Auditoria, Theatres, Conference rooms, Schools,

Conforms to IEG Dratt Pub. 268, Part 16 Industry, Aircraft, Motor Vehicles, Vessels.
RASTI index can be directly compared with re- i -
sults from theoretical models. Optimizing speech reinforcement systems.

. Assessment of public address systems: in Railway
Built-in loudspeaker for output of test signal stations, Airports, also Emergency Public Address
Selectable measuring times of 8, 16, and 32 s Systems.

Provision for entry of a noise floor to simulate As a diagnostic tool for investigating means of
background noise improving speech intelligibility

Easily calibrated Investigation of acoustical privacy

BP0435-12
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Converting RASTI measurements to % Alcons
After Becker
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500 Hz STIPa Signal

1.octave 500 Hz

Magnitude (dB)
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Syn Aud Con T&M 2002 Peter Mapp Associates




- The rating is displayed after the

measurement and may be stored with the
octave spectrum.

[ $

STI=0.62 0:13
"Good™" m-oct Leo:
_ 125Kz hl.6
CIs=0.79 250Hz 59. 1
LA= 53.3 15%%2 i[{.g

. . £ .

NCorr: [N EEG
4. 0kHz 254
8.0kHz 23,4
16.0kHz a0.0
A-netw. B3 3



















1/27/2011 D5P2 Speech Intelligibility Metar

DSP2B / DSP2BP

+ Portable digital Speech Intelligibility/ Privacy
Meter.

+ Displays results in CIS, 5TI or PI formats.
= Measurements conform to IEC60268-16.

+ Factors in the effects of room acoustics and
background noise.

+ RS232 computer interface.

U.S. Patent 6,792,404

The following standard features are supplied..
Model MESA - 600 obm omni-directional electret condenser
DSPIB - OPL S1ICS™ fimmwvare.
DSPIB - CIS and STI Intelhighility measurement modes.
DSP2EP - OPT STICE™ and OPT PI firnmware.
DSP2BP - CIS, STI and PI. Inteligibiliry and Privacy
measurement modes.
STI-PA Test Tone CD.
SPL mpde.
Serial Port.
Rugged Canymg Case.

Measurement Range:
hitp:/ fanawe.geld-line.com/dsp2.htm
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Ivie's IE-35 Now Offers STI-PA!
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MNEC.org - Mass Notification & Emergency Communications - Resources, News, Trami... Page1of1

MNEG®)))

MASE NOTFICATION & EMEK GERCY COMMUNICAT ORS

Home Books & Reparts Artides

Mass Notification UPCOMING E
& Emergency Communications e
Mass Molifieatio

n & Emes

Resources to Help You Explore and Enter This Growing Market m

An airport receives a terrorist threat. Mew informational press)

A school is in the direct path of a tornade.

A factory is on fire. m

These are just a few scenarios that would reguire immediate, effective Mass MNotification and
Emergency Communications (MMEC). Learn about the code. how it has recently changed
and what that means for you.

" e resctross conained nereinar= brought 0 you by e Nalonal systen Coa alion. NSCA, |5 the Ieading
SyEIEITE INDUSHTY, Which InciLes professianals in e safety, auiomation and control SysiEme, aUda, Aghing and mare i
Bt me et ut brsona MDCIUE O CoNtact Barora SNEver 3 DEINENBNGCS iy oF B0 445,672 for rramiation about opporiLilise on MMNEC. 0




1/27/2011 Mass Notification Systems
Mass Notification Systems

The National Fire Protection Association (NFPA) has contimed to quantify #5 postion on the mtelighility of
woice systems wsed for Mass Notification

Documents Regarding Intelligibility and Mass Notification

Mass Notification Systens - Desizn | Department of Defense

and O&M - October 2003

Mmamm Antitesrorsm Standards for | Department of Defense kb
Buildmgs - July 2002

Retum to the Intelligibikty Instrument Page.

The following is excerpted from the 2006 edsion of NFPA 72,

3.3.208* Voice Intelligibility. Audible voice mfbrmation that & distingushable and wdesstandable. (SIG-
NAS)

A.3.3.208 Voice Intelligibility. As wsed in this Code, mteligibilty and inteligible are both applied to the
description of voire comnmmications systems mtended to reproduce human speech When a uman bemg can
clearty dstinguish and understand hnman speech reproduced by such a system the system & said to be
mtelligible. Satisfctory intelEzbility requires adequate audibility and adequate clarity. Clarity is defined as
freedom from distortion of all kinds (IEC 60849, Sound systens for emergency purposes, Section 3.6). The
following are three kinds of distortion responsible for the reduction of speech clarity in an electroacoustic systeny
(1) Amplitude distortion. due o non-lnearity in electronic equpment and transducers.

(2) Frequency distortion, due to non-uniform frequency response of transducers and selective absorption of
various fiequencies m acoustic transmission.

(3) Time domam distortion. due to reflections and reverberation in the acoustic domam.

Of these thiee kinds of distortion. fequency distortion & partially. and time domain distortion is totally. a finetion
of the emaronment m which the systemis mstalled (size, shape, and suzface characteristics of walls, fioors, and
ceilings) and the character and placement of the loudspeakers (transducers).

6.9.5.1% The purpose of the voice/alarm signalng service shall be to provide an autommatic response to the

hittp:/ fwww.gold-line.com/mmns.ktm




