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TtlE J()Ii!RNAL ()F Ttlb• A('()I;Si'I('AI• SOCIt!;'I V ()F AMI•RICA VOI.UM/•; 18 NI•MBILR ! Jl. ql.¾, 1946 

Program of the Thirty-First Meeting of the Acoustical Society of America 

HOTEL PENNSYI.VANIA, NEW Y½)RK, NEW YORK 

MAy 1() 11, 1946 

Introduction (5 min.) P,. K. PO'rTF•R. 

1. The Sound Spectrograph.-•, W. 1,7{)},:NIl;, II. I(• I)UNN, 
AND L. Y. LacY, Bell Telephone Laboratories, Inc., New 
York, New York (10 min.).•-:Fhe sound spectrograph is a 
wave analvzer which produces a permanent visual record 
showing the distribution of energy in both frequency and 
time. This paper describes the operation of this device and 
shows the mechanical arrangements and the electrical 
circuits in a particular model. Some of the problems 
encountered in this type of analysis are discussed, particu- 
larly those arising from the necessity for handling and 
t)ortrayi•g a wide range of component levels in a complex 
wave st•('h as •t)eech. Si)et:trograms are shown for a wide 
variety of sounds, Jnch•ding voice sounds, animal and bird 
sounds, nmsic, fre(luency modulations, and miscellaneous 
familiar sounds. 

beam always excites the screen in the same vertical plane. 
Because {)f the t)ersistence of the screen phosI)h(•r an(l the 
total ion of the lube, I he impresseel patterns are spremt out 
along a horizontal time axis so that speech over an interval 
of a second or more is always visible. The upper portion 
of the screen portrays a spectrum analysis and the lower 
portion a pitch analysis of the speech sounds• The fre- 
quency band up to 3500 cycles is divided into 12 contiguous 
sub-bands by filters. The average speech energy in the 
sub-bands is scanned and made to control the excitation 

•f the screen by the electron beam which is swept syu- 
chronously across the screen in the vertical direction. A 
pitch detector produces a d.c. voltage pn•portional to the 
instantaneous fundamental fre{luency of the speech and 
this controls the width of a bamt of lumine•cence that the 

electron beam produces in the lower part of the screen. 
The translator has been used in a training program to 
study the readability of visible speech patterns. 

2. Translators with External Phosphors. HOMER Dum 
I.EY AND OTTO O. GRUENZ, JR•, Bell Telephone Laboratories, 
Inc., New York, New Vork (10 min.).--Two tranMators 
are described which di%)lay instantaneously on a moving 
external phosphor the essential characteristics of sound 
waves, such as speech. There is thus presented to the eye 
a parade of speech patterns as though a printed line were 
passing by. The pattern of intensity rs. frequency vs. time 
remains in view long enough to permit the eye to observe 
pattern groups as an aid to speech interpretation. Typical 
applications are portraying the phonetics of speech and 
aiding the deaf to understand speech and to build up their 
()wn speech. The goal in the speech pattern portrayal is to 
show the stronger speech components simply but accu- 
rately as a function of frequency and time. The speech is 
equalized to 1)ring out the stronger components over the 
fre(luency range. Next automatic volume control is applied 
to iron out level differences on a time basis. Then the 

3500 cycle speech band is analyzed by twelve filters of 
about 300 cycles each and the resultant component powers 
applied to the excitation of a phosphor. The smaller trans- 
lator employs twelve incandescent grain-of-wheat lamps 
for phosphor excitation, generating a pattern 1" high and 
5" hmg and the larger translator sets up a pattern 7" high 
i•nd ,17" long. The patterns remain in the field of view for 
:•t.}t]t lwo seconds. 

3. The Cathode-Ray Translator. R. R. RIEsZ AND L. 
SCHOTT, Bell Telephone Laboratories, Inc., New York, 
/Yew York (10 min.).•A system has been developed 
whereby speech analysis patterns are made continuously 
visible on the moving luminescent screen of a special 
cathode-ray tube. The screen is a cylindrical band that 
rotates with the tube about a vertical axis. The electron 

4. The Portrayal of Visible Speech. J. C. STEINBERG 
AND N. R. FRENCH, Bell Telephone Laboratories, Inc., 
,\kw York, New York (10 min.). -This paper is concerned 
with the portrayal of speech in the form of visible patterns 
that one might learn to read as readily as one learns to 
understand spoken speech. The portrayal is to be accom- 
plished automatically from the sound waves without a 
serious time lag between spoken word and visible patterns. 
In principle, the method attempts to perform a frequency- 
intensity-time analysis of the sonnd somewhat analogous 
to that performed by the ear, and to present the results 
in an orderly manner to the eye. The problem of obtaining 
legible patterns is one of choosing suitable frequency and 
time intervals in which to measure the intensity and 
suitable frequency, intensity, and time scales for the visual 
portrayal. The choice involves the characteristics of both 
the eye and the voice. The paper discusses objectives and 
requirements based on these characteristics, describes the 
patterns in current use and explores the possibilities and 
implications of certain modifications that might be made 
in the present portrayal. 

5. Basic Phonetic Principles of Visible Speech. G. A, 
KoPp AND H. C. GREEN, Bell Telephone Laboratories, Inc., 
New York, New York (10 min.). -The phonetic priuciples 
basic to the legibility and interpretation of visible speech 
are discussed in this paper along with the unique character- 
istics which differentiate the patterns of individual sounds 
and sound groups. The visible patterns are interpreted in 
terms of physiological phonetics and the types of modula- 
tion used by the speaker in producing the sounds. A 
threefold comparative classification is developed, including 
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