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Appleton, Jon; Hanover, New Hampshire, USA
Arnold, Stephen; Glasgow, SCOTLAND

Bolognesi, Tommasoj Urbana, Illinois, USA

Carden, Jack C.; Carrollton, Texas, USA

Chadabe, Joel; Albany, New York, USA

Daniele, Vidal; Venice, ITALY

Darko, Per¢ival K.; Pittsburgh, Pennsylvania, USA
Davis, Det; Rochester, New York, USA®

Dierbach, Charles, Newark, Delaware, USA

Digital Laboratcries Inc.; Watertown, Massachusetts, USA
Edelstein, Philip; Stratford, Connecticut, USA
Faber, Michael; Hamburg, GERMANY

Green, Mark; Burlington, Ontario, CANADA

Hatley, Jerry; York, Pennsylvania, USA
Henninger, Richard, Toronto, Ontario, CANADA
Hiller, Lejaren A. Jr.; Snyder, New York, USA
Hobbs, James D. III; Evanston, Illinois, USA
Hollander, Lsurie; New York, New York, USA

Hull, Steve; Kitchener, Ontario, CANADA

Jansen, Michael; Duesseldorf, GERMANY

Keating, Henry J.; Garden Grove, California, USA
Koldb, William; Austin, Texas, USA

Kornfeld, William; Canbridge, Massachusetts, USA
Leibig, Bruce E.; Stockton, California, USA

Loy, Gareth D.,; La Jolla, California, USA
Lugus, H.; New York, New York, USA

Medlock, Paul J.; Baltimore, Maryland, USA
Molava, Pamela M.; Simsbury, Connecticut, USA
Murphy, Dennis D.; Miami, Florida, USA

Pearson, Mark; New York, New York, USA

Phraner, Ralph A.; San Francisco, California, USA
Pope, Stephen T.; Salzburg, AUSTRIA

Ring, Peter; Kjobenhavn, DENMARK

Schaeffer, Gregg E.j; New Brunswick, Rew Jersey, USA
Spiegel, Laurie; New York, New York, USA
Syntauri; Palo Alto, California, USA

Thies, Wolfgang; Hamburg, GERMANY

Tsitsivas, Haralambos; Glendale, California, USA
University of Delaware; Newark, Delaware, USA
Vollmer, Thomas; La Jolla, California, USA
¥Wixson, Steve; Birmingham, Alabama, USA

Wood, Patricla Ann; Palo Alto, California, USA
Wyss, Niklaus Peter; San Francisco, California,USA

CMA Board of Directors :

-
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Marc Battier, Paris, FRANCE
James Beauchamp, Urbana, Illinois, USA Hubert S. Howe, New York, New York, USA

atadd

Thomas Blum, Berkeley, California, USA Curtis Roads, Cambridge, Massachusetts, USA

Donald Byrd, Bloomington, Indiana, USA John Snell, Stanford, California, USA
James Dashow, Padova, ITALY

John Strawn, Stanford, California, USA

Dorothy Gross, Minneapolis, Minnesota, USA

THE COMPUTER MUSIC ASSOCIATION, INC.
Newsletter Yol 2, No 1
January, 1981

Welcome to the fifth lssue of the CMANewsletter (CMAN). Included are announce-
ments of upcoming conferences, workshops, concerts, and classes as well as

reports on computer music making.

CMA formed a 1little over a year ago for the purpose of supporting and furthering
the art and sclience of computer music. In October 1980, we had our first annual
election of the CMA Board of Directors by the membership. Officers are now in
the process of being elected by the Board members. CMA conducted it annual
membership meeting at the International Computer Music Conference, Queens College
(see minutes, within. The Computer Music Journal, M.I.T. Press, will be pub-
11shing an account of the Conference in an upcoming issue). In December 1980,
CMA became a nonprofit, tax-exempt corporation recognized by the State of
California. Currently, we have approximately 150 members, internationally.

Having finally settled the incorporation businese (those of you who followed our
saga know it was no easy course) permits us, now, to get on with the organiza-
tional set up of CMA; a bank account has been opened and membership cheques
have been deposited. For any of you who were wondering what ever happened to
your cancelled cheque, it should be returned very soon. Many cheques expired.
Slowly, money from our members’ dues 1s becoming available to put into the
production of services, such as CMAN, and we will soon be looking to supplement
these funds via the world of proposal writing and grants foundatlonms.

Ideas for CMA services, so far, include archival services (a central site for
cataloging music and computer program tapes, scholarly papers, progran listings,
and documentation donated to the archives by CMA members and non-members ),
concert sponsorships (perhaps connected to the concept of local CMA chapters),
CMA Reports and Publications (papers and proceedings distributed by CMA). You
can use the survey forms within this newsletter to let us know what services you
would like to see from CMA.

One service which we hope will start within the next issue of CMAN is that of an
exchange/bulletin board through which members can be more accessible to each




other for the interchange of ideas and computer music artifacts. A new section
in the newsletter each quarter will 1ist "works available”™ by membsrs in either
a “wants-to-exchange”, “wants-to-offer”, or “"wants-to-recelve” category. As
soon as we get your responses, the section will commence (Vol 2, No 2). If you
wish to exchange or offer you computer music tapes, prograss, papers, etc.,
send us your address info and 1ist the works and the media. This info will
appear on the newsletter "bulletin board”. Make sure you state the conditions
of the exchange or offer. (CMA is not 1liable for b its b

or members and the public).

Ve at the Computer Music Association, Inc. look forward to using this year to
develop services for members and for achleving goals which are in line with the
purpose of CMA.

~The Best to You in '81,
Thom Blum, CMA Interim Pres.
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Dec. 12, 1980, Denton, Texas

The 1981 Intemational Computer Music Conference
at North Texas State University

The 1981 International Computer Music Conference will be held at tiorth
Texas State University, Denton, Texas, November 5-8, 1981. FPro‘essor
rarry Austin of the NTSU School of Music composition faculty wil) serve

as conference director and host. The ICMC fs the principle arnual reeting
for composers, theorists, scholars and scientists active in the ~rowing
fleld of computer music. Plans for the 1981 ICMC center on concerts of com-
puter music, presentation of papers, workshops, pane)l discussicns, demonstrations,
exhibits, and meetings of special interest groups. The extensiie facilities

and musical resources of the NTSU School of Music will be made a.ailable for

the conference.

Submission of proposals to the conference for presentation of parers and the
performance of computer music on tape or with real-time digital sinthesis
systems must be received by the conference director no later than Septenber 1,
1981. Compositions calling for instrumental/vocal soloistc or arsenhles muct
be recefved by July 1, 1981, to facilitate programming and preparaticn.  Such
instrumental/vocal works, to be considered, should involve rorcyter-assisted
compositional processes or be combined with computer music on tare or with
real»timn.; digital synthesis systems. An advisory panel of reprec.ntative
practitioners in the field will be formed to assist the conference director

with conference programming.

An official announcement, call for papers and music, and pre-reqistration
form will appear in early spring, 1981. Meanwhile, further information about and
suggestions for the conference can be obtained and directed tr-

Larry Austin, Conference Director, 1CMC

School of Music, North Texas State University
Denton, Texas, 76203
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Minutes
Business Meeting
International Computer Music Conference
Friday November 14, 1980
Academic Building, Room 170
Queens College
Long Island, New York

The meeting was called to order by Thomas Blum, interim president of the Computer
Music Association. The first order of business was a short report by Curtis Roads on the
status of Computer IMusic Journal. Thom Blum introduced the recently elected members
of the board of directors of the Association:

Marc Battier,
James Deauchamp,
Tho:imas Blum,
Donald Byrd,
James Dashow,
Dorothy Gross,
Huvert S. HoweJr.,
C. Roads,

Jokn Snell, and
John Strawn

The major ftem of business was the question of the site for the next international
computer music convention. Larry Austin read a letter from Marceau C. Myers, Dean,
School of Music, North Texas State University, Denton, Texas, inviting the computer
music community to held a convention there. Alexander Brinkman of the Eastman
School of Music presented a similar proposal. An offer of the Venice Biennial to host a
convention in 1982 was introduced by James Dashow.

The discussion opened with the question of whether the convention should be held
yearly or biannually. The question wag decided by a vote (all of the votes mentioned
here were taken by show of hands) {n favor of annual conventions.

Gary Kendall of Northwestern University raised the question of whether to hold the
conventioa in the fall or the spring; the fall season seems especially hectic with a large

number of important conventions. John Snell questioned the advisability of holding

simultancous sessions, especially with closely related topics. Hubert Howe explained
that Sunday sessions had been eliminated for this year's conference because the facilities
at the College were unavailable. This alone necessitated doubling up some sessions. He
also pointed out that holding a convention in the spring of 1882 would make ftdifficult
to hold a conference in Venice that fall. After speaking in favor of holding yearly
conferences, he concluded by pointing out the advantages of planning conferences two
years in advance, and suggested that the sites for the next two conventions be picked.
Peter Clements (Toronto) suggested that these matters be decided by the board of the
Association. As for holding a convention in Europe next year (in the interest of
distributing the sites geographically), Phil Drummond pointed out that this would be
difficult to organize, especially given the lack of a proposal for a site outside North
America for next year.

By show of hands, it was decided 1o hold the conferences in the fall, not in the
spring. A second vote showed that those present favored holding a 4-day, as opposed to a
2- or 3-day convention. The proposal for holding the conference in Texas next fall was
accepted by a show of hands. As for the following year, the Venice proposal met with
unanimous approval, grins on the faces and twinkles in the eyes of all assembled.

The meeting was then ad journed.

Respectfully submitted,

John Strawn
Acting Secretary/Treasurer
Computer Music Association



all for computer

musicians and

to speak, exhibit,
or perform at:

Personal Computer Arts Festival

~hiladelphia, USA

August 28-30, 1981

A festival of talks and papers,
films and graphics, demonstrations and performances.

o'o‘oaoo;‘too

7~q Pergora. Computer Arts Festival Committes Invites persons
inierestad i

ter music synthesis

(viceo, tim, slots, pnnts,
scu ztae e1c )

* cimer coTouter-based
creations

9 '~ camonstate. Jisplay, or perform at PCAF-81 In
Prulaceizhia August 28-30, 1981

Thg Parsonal Computer Aris Festival, now In its tourth year, will
aziu e teccnical sessions. demorsirations, and exhibiis as

annual computar music concen and computer
M /vi3eo ssectacular. Past parformars have Included

eicn. hal Chamdertin, Laurie Spiegel, and many others
n the synthes.zer and personal computer fislds.

Spectal groups wlil be held as suggested by participants.

To participate In PCAF-81, send & 1/2 page description of your
presentation topic or performance and Include tapes, prints, o
slides wherever possible (to be returned). Information should be
received before July 1, 1981.

A resource guide to computer music end graphics Is being
compiled lor the Festival. Contributions for the guide should be
sent to PCAF-81 no later than June 1, 1981.

PCAF-81Is hetd In with the Personal C 81
Show at the Philacelphia Clvic Center. This show Includes one

of the largast exhibitions of smail computer systems in the
country.

PCAF '8l Box 1954
Phial. Pa. 19105 @
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['wlest Gorrman Computer Music 'wlo:-ksho-ﬂ

The first West German Computer Music Worzszcp

will be held at the Rochschule fuer Kusix und Dar-
stellende Kunst, Stuttgart, West Germany, dwirg
the period of July 9 to 14, 1981. Director cZ tkre
Workshop and principal instructor will be Ctto =.
Laske, Boston, Ma,, WSA. The workshop will te held
in Germen. It will deal with programmed com:zcsiticr,

sound synthesis (MUSICll), and problems cZ

arvificial intelligence. For more detaflec infcrzation
write to Professor Dr. Erkard Karkoschxe, ».A. Hoch-

schule fuer Musik und Darstellende Kust, D-70

Urbanstr. 1, W. Germany.

Y

2010
pretiaay oot ©

Composers sre invited to present
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FLFCTRONIC MUSIC tspes for an October 3, 1981
Concert at the Hartford Public Library,

Hertford, Ct.

Semples or finished work mey be sent to

The Studio of Elactronic Music, Box M,

Simsbury, Ct, 0607C.

1/2 track quarter inch tape st 15 or 7% ips
open reel format - three to fifteen minutes
duration: experimentsl contemporary ccmpositions

are psrticularly welcome,

For questions on concert arrangements, csall

Pem Molava (203) 658-5260.

ttgart,



MIT Experimental Music Studio

Sr~:ﬁ3
77 Massachusetts Avenue 7 B
Cambridge, MA 02139 :’ o
Rm 26-313 253-7441 4 o8
Coe2d
December 3, 1980 83342
v tuo
3 r003
LLUDES
S Q ;
The following is a short announcement of two forthcoming Special ;’2 o5
Summer Programs which we believe may be of interest to your readers: ‘,L:m':-;
o
E‘M‘éa(ﬂ
TECHNIQUES OF COMPUTER SOUND SYNTHESIS ,_.g:g;'
June 22 - Jul . 1981 -
g Sebal
T
WORKSHOP IN COMPUTER MUSIC COMPOSITION LR
July 6 - 31, 1981 Lonl AT
Massachusetts Institute of Technology s
OO0
Ba oaQ
Program 1 explores current methods of digital sound synthesis in con- 1l":<?g>
cept and in practice. Comprehensive lectures will cover topics such gggg;
53 sound analysis, additive and non-linear synthesis, digital filter- gggql‘
ing and reverberation, man-machine interaction, microprocessors, and 2 1_"‘}’
real-time digital synthesizers. Participants will be able to con- !,13:;5‘3
struct and test these networks in high-quality sound using the 6205;
Music-11 language and the interactive computers of the MIT Experimen- ,E.?aﬂ=
tal Music Studio. All {deas will be developed from first principles. ;jé'gg
No prior experience is required. (,aags
»—41!1;2
Program 2 provides opportunity to synthesize a cqmplete medium-scale ;O"o”
composition in digital sound. Synthesis networks are created interac- g
tively by patching oscillators and filters diagrammatically on a 2DH»OS)
screen.  Scores are created when notes played on a musical keyboard SORED
appear on the screen in standard musical notation to be edited, print- O%E‘HF
ed out, or synthesized by the computer. Lecture demonstrations and W‘_};yjﬁf"
private coaching by prominent composition faculty. Limited enrollment B
will ensure ¥ - 6 hours’day’participant of computer time in the Exper- ;293.3
imental Music Studio. The workshop will culminate in a 1large public 5:.:"32
concert of completed participant works on Friday, July 31. gag‘ 8
o _u
So =
Both programs offered by MIT Studio Director, Professor Barry Vercoe. S§-9’:g
g
For further information, please contact: gwgg§
Efowd
Director of the Summer Session S i
Room E19-356, M.I.T. 8o3%G a9Q
Cambridge, Massachusetts 02139 oA R B o0
Sou_ o mMZ A
g5 88 M=
We would greatly appreciate it Iif an announcement of these programs e am™?
could be printed in the next possible issue of your publication. »osS8a 223%
Sincerely, 9,2”“..‘..2 Z:D%l"
et - 2w
288, 05978
s50np 931.2
] o A
Barry L. Vercoe DB me SDOD
Assoc. Prof. of Muaic w§n15 _ng_
filegz 2 33
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GRAND AUDITORIUM de la Maison de Radio France, 115, av. du Président-Kennedy - 75016 Paris

ACCUS

AV ROV Lo il JU
9 Gn?sﬁler personnage 1980 .
i " bl o O A w0 | | crm/SYynthétiseur
(EUNUE . REIBEL 7 30d-N_FROGER. Ch. DEFRESSINE Avec le TRIO-GRM-PLUS
HSNANVIEH ooprancs, R. SAFIR tenor, M. PIQUEMAL Laurent CUNIOT, Denis DUFOUR, Yann GESLIN,
ST AT N 0% | | ot -
: Dir. : Guy REIBEL
ﬂ : | FERRAR' Presque rien n® 2 1977
EUNU : cru/Ordinateur
[23IEEVHIEH PARMEGIAN]I L¥che du Mirolr e Avec Benedict MAILUARD et Jean-Frangols ALLOUIS

Avec des images de Michel MOY

r'-""""'"-"‘

Avec Carlos ROQUE-ALSINA, piano

DUFOUR e i L
dhdjer orw/3 dimensions image-son
PITMARS BAYLE oo g ke Avec Frangols BAYLE et Guy VENTOUILLAC
TOS l g:.ééa:;ﬁ Sarah? 1980 :
GNP Avec Jean-Pierre DUPUY, piano Grm/leUunes compositeurs 1
VA X E N AK | S h‘u:g;"g: gg:m_, 1971-77 Avec Guy REIBEL et les Stagiaires du GRM
1 audition
'. “L'J{ [!) C H lo N géafion de la nouvelle vels}:nnvm
ALY GRM/ jEeuNnes compositeurs 2
; ZBAR e Avec Guy REIBEL et les Staglalres du GRM
Avec I'Ensemble I'ITINERAIRE
ey
i SAVOURET  Qen Quichotte Corporation 1961 cnwjazz
RUN D]
P ALSINA  Kaeosv i e ol -

Avec Charies AUSTIN et Joe GALLIVAN

Producteur délégué : lvo MALECT assisté de Geneviéve MACHE

Présentation : Frangois DELALANDE



A.R.C. Publications and Recordings,
0. Box 3044,
Yancouver, B.C. V6B 3XS Canada

ORDER FORM.
Paymient must accompany order.

There is no charge for postage and handling on
prepaid orders only. For payuwient, you may alsp
use your Visa or Mastercharge credit cards. Speci-
fy which card is being used, supply the full card
number, expiry date, and your signature.

Librarics may subinit Purchase Orders.

All sales are final and non-relundable unless mer-
chandisc is defective. All prices are subject 1o
change without notice. Please sllow 6 to 8 weeks
for delivery.

AmouniBnelased: 9oL 0

. Ship To:

Name G

Address

City! = R

Coontry .. v oo Postal Code

[ Place my name on the A.R.C. Mailing List to
feceive announcenients of new books and
recordings.

FIVE VILLAGE SOUNDSCAPES
R. Mintray Schater, Eeditor

In 1975, the World Soundseape Project
studied the soundseapes of five Furopean
villages, one i cach of the countries
visited: Sweden, Germany, Haly, France
and Britain. The life of cach village was
centred around 3 different focal point:
industry in Sweden, fapming in Gennany,
me-growing inan Ializn mountain vil-
lage. fishing in Brttany . and a celebrated
school-village in Scotand - Fach com-
rnity also shoved a different degree of
asstmilation of 20th century technology
mto s traditional village fite and sound
environment.

The aesult of this Workl Soundseape
Study is not only a tascinating account of
the uniguic character of these vill
itis atso a major advance in the develop-
ment of Soendscape Stadies. The villages
are sitnted, as it were, hall way between
the complexities of the modern. urban
cnvitonment  (as in The  Vancouver
Soundscape) andd the intricate balarice of
the matural environment

The AUDIO CASSETTE ALBUM, con

taming 5 cassettes aind a 16 page program
notes booklet, brings to life the special
sound environments of these villages.

Hlustrated, 84 pages

Order Number:

Haidcover (book anly): 0-88985-006 2
Paperback (book only): 0-88985-(6)5-4
Audio Cassette Album: WSIP-02 CT

" (An Arci

THE TUNING OF THE WORLD
R. Murray Schafer

This is the book in which Schafer o
duces a new field of study: the sound
scape. Adopted by students as the gram-
mar for this new ficld of rescarch, it has
also been enjoyed by gencral readers and
has been praised by leading scientists,
artists and sociologists as a work which
will have a far-reaching cffect on the
evolution of human consciousness

Comments on The Tuning of the World

e would have been timely inany age.

but today . . . it must have top priority. ™

Marshall McLahan

“Schaler’s book s a conscionsness-
expanding experience.”’

Cal 8

an

Slmaginative. crudite and starthing. ™
Alvin Tottler

“Schaler is a very onginal Canadian
Ahe Funing of the World is an unusual
sensory experience The origmal sections
will raise your consciousness of the
soundscape 1o a level of sensitivity you
never experienced before ™

New York Times

““This is an extraordinary ook, fascinat-
ing to read and tar-reaching in its vision-
ary projeciion ™

Publisher’s Weekly

Mustrated. 3O pages

Order Numiber:

Hardeover: 79605-6

/M &S. publication. )

Bacheobase
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HANDBOOKR FOR
ACOUSTIC ECOLOGY
Barry Truax, Editor

This book provides a detaited. clearly
worded Tt ol defintions and deseriptions
of aconsie terms flom the vanous ans

amd sciences which are appropriate.for an

environmental handbook . and  sound-
scape tenms that the World Soundseape
Project has invented or adapred

Included are most of the major terms
dealine with sound from the arcas of
acoustics. paychoaconstics, psycholo,
phonctios. electoacoistics, communic
tion andd noise control

TUEhe book s weii assembled and shoobd
fied a phace en the book shelves of both
the senous sindent ant the interested
amaienn It the unestal Blead of sub
jects ahich Ticheve will give the fland
haok s wide appead
DB Lanac. Institute of Sound
& Vibration Reseanch, Eogland

aery Truan, the editor of this Hand
Poolisawell bnown Canadian compos-
er whase wotks for computes and elee-
fromic tapes aad performers have been
pedformed in neaily cvery Buropean
cotntyy and in Canada s onisic s
recarded on the Melbone tabel, disinib.
wicd by Londoi Reconds of Canada He s
presently st professor in the De
partinent of Cammomcation at Simon
Fraser 'nnversiny  ivredtor of the Sonic
Research Staheind Ditector of Research

forthe World Soundseape Project

THustrated. Vit pages
Order Numinr

Hardeover: 1) S5O0RS 0100
Paperbach 0 88685 0119

THE VANCOUVER SOUNDSCAPE
R. Murray Schafer, Editor

A concentrated portrait of the sound pat-
tems of a ety over its HX) year growth It
presents the basic approach for under-
standing the various elements that com-
bine to lorm the sonic environment of a
comimminity.

In this book are quotations describing the
saunds of this city’s past, (“‘carwitness
accounts”" ) mticles on its distinctively
characteristic sounds; quantitative mcas-
urctients and analyses of specific sound
problen arcas.

The AUDIO CASSETTE ALBUM con-
taining 2 casseties and a 24 page pro
notes booklet recreate aspects of this
soundscape and illustiate the emerping
theme of soundscape design

“*Probably the most important picee of
urban research done in Vancouver in re
cent years

Books in Canada

“"Revealing statistics on the rising mim-
ber and intensity of technological sounds
and on the effects of exposure o high
decibel levels. ™

The Canadian Music

ducator

A lascinating varicty  of  materials
(which) leads itsell readily to schools,
community associations, college  and
adult education semivars ™

B.C. Studies

illastrated. 71 p:
Order Number:
Hardcover (book only): 0-88985-014.3
Paperback (hook only): 0-BRURS-013-4
Audio Cassette Album: WSP-01-CT

EUROPEAN SOUND DIARY
R. Murray Schafer, Editor

This is a companion to Five Villaee
Soundscapes

Each week the diaries of the World
Soundscape rescarchers. as they traveiled
thronghout Furope, were collected and a
few passages selected from cach, and
subsequently fitted together to teii the
story of their discoveries, hopes and sur-
prises. The result is an impressionistic
and engaging account of their Expedition

“*He awakens a range of sensibilities and
perceptions, revealing a broad (il ot
exploration and discovery we woull ip
nore at our own peril

Yehudi Menphin

“Murtray Schafer is a philosopher of
sound. a man who thinks profoundly
about what he hears and, just as inpor
tant, what he doesn’thear. Inasense he's
amedicval nin for whom the car still has
primacy over the cye, before our visual
bias developed. He wants to do for the
Soundscape what the Renaissance artist
did for landscape when they introduced
perspective in their paintings. ™

William French, Globe & Mail

Hlustrated, 104 pages
Order Number:
Hardcover: 0-88985-007-0
Paperback: 0-88985-004.-6

A.R.C. Publications und Recordings,

PO Bax M4,

VYancouver, B.C. V6B INS Cunada

PRICE LIST AND ORDER FHORM

Muy. 1950
Quantity

0143 SCHAFER

The Vancous er Soundse ape

(hardback) 31495
013-5 _ _ SCHAFER

The Vancouver Soundscape

(paper) 695
01-CT ____ THE VANCOUVER SGUNDSCAPE

CASSLTITE ALBUM

(2 Cansetics with prograny

notes booklder) 19 55
70 . . SCHALER

Furopean Sound Diary (hardback ) IERY
|6 SCHAITR

Futopean Sound Diary (paper) 645
006-2 SCHAIER

Five Village Soundscapes (hardbdeh) 14 ¢
0054____ SCHAFER k

Five Village Soundsap s

(paper) 695
02-CT _ _ FIVE VILLAGL SOUNDSCAVES

CASSETIT ALBUM

(5 casseutes with prograa

note s oo let) I 95
79656 . SCHANER

The Tuning of the World (hardhack)

(english cdivon, Arcana/M &S ) 1495
010-0 ____ TRUAX

Handlook for Acousiic Ecology

(hardback) 14 95
0119 ___ TRUAX

Handbook (or Acousiic Ecology

(papet) ... 3 i 693,

i
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HYBRID SYNTHESIZER AUDIO AMPLITUDE CONTROLLFRS

L
by Mike Yantis December, 1980

The need for computer control of amplitudes becomes
apparent to any hobbyist/musiclian constructing a hybrid
synthesizer (digitally controlled analog synthesizer).
One should, as is suggested in Ron Erickson's article

"1be able to control

"Hybrid Electronic Music Synthesizer,
a mix Af say 4 VCOs' pulse triangle, and sine waveforms, the
resonance of several VCFs, and to control several audio
mixers to produce a stereo output from these sources.
Erickson fairly suggests that 40 amplitude controllers

would be adequate. Erickson chobses to facilitate 40
channels by using 40 multiplying digital-to-analog

converters (M-DACs) used as audio attenuators and

40 B-bit parallel ports to control the M-DACs. His S-100
micro-
proposal can be graphically represented: computer
S-100 8-100 L. .| S-100 S-100 1 | S-100
8 8-bit 8 B-bit 8 B-bit 8 B-bit ] 8 8-bit
ports ports ports orts port
1 (111111 L
a i - s

40 8-bit parallel ports
40 audio in/outs

40 M-DACs

4
audio out

1 Ron Erickson, "Hybrid Electronic Music Synthesizer,"
Computer Music Association Newsletter, Vol. 1, No. 3 (1980).

* Mike Yantis, 1210 E. Pine St., Stayton, OR 97383

Another method of facilitating a 40 channel
audio amplitude controller is to use an S-100 multi-
channel DAC board (Digital Multi-Media Control makes
a G4 channel board called the SB-64). The analog
control voltages coming from this‘honrd are connected
to the control voltage inputs of 20 dual voltage con-
trolled amplifier (VCA) chips (Curtis Flectromusic's

CEM 3335 is one such chip). This may be visualized:

§-100 board S-100
DMZ's SB-64 micro-
—————"H"0 DAC channels —— computer
el 7

Fe f -F Uogghalog control voltage inputs

M duaq 20 dual VCAs

P339 VCA 40 aydio in/outs

1 | Bl

° o
N ume T } audio
t t
Besides, quite obviously, reducing the size and com-

plexity of a 40 channel amplitude controller (5 S-100
cards reduced to 1 card, and 40 16-pin chips to 20
14-pin chips), the vcA design has many other advantages
over the M-DAC design:

1. Audible Switching Transients

VCAs can easily be designed so that eéxtreme changes
at the control inputs do not cause "clicks” at the
audio outputs. By simply placing a damping capacitor
at the control inputs “"clicks" can be prevented without

audibly slowing the YCAs' response time. As the followlng

parngeaph from Annlog Dovieaw polnte out, M DACH, howovet '



are inherently transient prone:

In general, the application of high-speed-DAC
circuits to audio use can give rise to some serious
problems. For instance, if the channel gain is
to be manipulated while signals are present, large
instantaneous gain changes in the presence of signal
peaks will almost guarantee annoying audible
switching-transients due to the abrupt change in
level. As a remedy, one might restrict gain-swit-
ching to times when the signal is near zero. A
more-pleasing and satisfactory approach is to spread
the gain change over about 50ms or more by dlgi}ally
“ramping"” it, using a clock and preset counter.
Both remedies suggested by Analog Devices are not satis-
factory. Performers do not want to restrict galn swit-
ching only to times when the input signal is near zero; and
neither do most hobbyists care to construct 'digital ramp-
ing ' circuitry because of added complexities, cost, and

board space.

2. Equal-db Gain Steps

Most all VCAs have exponential gain control inputs, and
some even have both exponential and linear controls.

Most M-DACs, on the other hand, do not have exponential
gain control and none have both exponential and linear
control. Without exponential response M-DACs will not
have equal-db gain steps; truly an unfortunate situation.

Analog Devices has come to the rescue with the AD7110

2 Analog Devices, Application Guide to CMOS Multiplying
DACs, (Norwood, Mass.s Analog Devices, 1978), pg.

digital audio attenuation device; it is essentially an

M-DAC with exponential control, and a bigger price tag.

3. Mixing

Mixing control information from two sources is impossi-
ble with M-DACs. With VCAs, however, it is possible to
sum a DAC output with a slow VCO, for instance, to pro-

duce a tremelo effect.

4. Envelope Generators

VCAs may bLe driven by voltage controlled envelope gen-
erators; not so M-DACs. A hybrid system with M-DACs

must rely exclusively on the processor to generate envelopes.
Without the aid of voltage controlled envelope generators
such systems can easily become bogged down in compli-

cated software and unable to react in live-performance

sltuations.

5. Control Range
VCAs have a much larger cornitrol range than M-DACs. VCAs,

like CEM's 3335 dual VCA, have a 130 db range; M-DACs,

like the AD?7110, have an 88 db range.

6. Cost/Size
Finally, the following table should convince the most

ardent M-DAC supporter:



M-DAC DESIGN
M S $/ $ et e tee The SB-64 may be purchased from:

it item {total Jitem [total B
quantity em Digital Multi-Media Control

¢ 2338 Patterson #12
iS5 8 B8-bit parallel output 150.001750.00}5x10 }25x10
ports S-100 card Eugene, OR 97405

ho AD7110 M-DAC audio atten. 10.00400.00}16pin|40/16pin Those interested in the dual VCA chips may write:
40 op-amp buffers .50} 20.00|8pin |#0/8pin L
: Curtis Electromusic Specialties Inc.
4o resistors .02 .80 40 res. 2900 Mauricia Avenue
80 capacitors .10] 8.00 80 caps. Santa Clara, CA 95051
20 34 pin sockets 3.501 70.00 20/3lpin Ask for information about CEM's 3310 voltage controlled
10 34 pin headers 2.15]" 23450 10/34pin psiide . 0
velope genera € i
20 feet 34 cond. ribbon cable .68} 13.60 20 feet BB Aebap A

TOTAL COST: $1283.10

VCA DESIGN

1 DMC's SB-64 64 channel DAC 514,00]514.005x10 |5x10

S-100 card
20 CEM3335 dual VCA chips 5.50}110.00 | 1l4pin}20/1lpin
ho op-amp buffers .50} 20.00{8pin [40/8pin
160 resistors .02 3520 160 res.
4o capacitors .10 4.00 40 caps.
Lo diodes .0l 1.60 40 diodes
8 20 pin sockets 2.02] 16.16 8/20pin
I 20 pin headers 125 5400 4/20pin
8 feet 20 cond. ribbon cable .50 4,00 8 feet

TOTAL COST: $677.96

Not only is the VCA design electrically superior, it

is about 4 the cost of the M-DAC design and about } the
size. Also, since only 40 of the SB-64 64 channels are
used, additional VCAs may be controlled at litte cost or

voltage controlled envelope generators may be driven.



SOFTWARE AVAILABLE
atthe C.5.C. of Padova University

MUSIC

For batch synihesis the well-know n programs MUSICS. MU-
SIC60. and MUSICABF offer the advantage of a possible
ntegration of uses

The two procedures MU4S and MUSJ permit the sharing of
data These programs permit the composer 10 create instru-
ments by means of modules. obtaining very complex sounds
and a large number of simultaneous voices.

ICMS

ICMS tInteractive Computer Music System), which may ope-

rate in a3 multi-programming environment. is available for

interactive syrithesis The sysiem features:

- loading and control of operational parameters from a video
terminal:

- real tme syathesis.

analysis of acoustic properties of the generated sounds. and

= visual representation of the complete spectrum

moment in ime:

nd access 1o the library of any previously created or

defined seore of insiruments:

- dig:tai miang of selected musical matenal:

- opronal pninuing of any Jesired information

ICMS provades an easy introduction to Computer Music even

for non-specialists. and it ha, already been successfully used

for a wude runge of applications.

MUSICA and NOTE

The lanzuage MUSICA permits the transcription of any musi-
cal text in trsditicnal staif potation into an alpha-numenc code
isomorphic o the onginal.

This progrum gencrates an operational score for synthesis
programs by means of a tran-lating procedure. and cades any
other alpha-numeric information in order to modify the tran-

slating phase and to implement the operational score. The
language NOTE interprets a symbolic score coded with the

Janguage MUSICA. and provides the operational score for
MUSICS. .
EMUS

EMLUS elaborates musical structures by means of a structural
score. This program has three functions. non necessarily se-
quential

- definition or generation of symbolically based material with
numeric. graphic or pseudo-aleaioric methods;

- orgamization of such materials into hierarchical structures,
which arc then temporally distributed according to the com-
poser’s requirements.

- teanslation of the symbols
re into the operational score.

The compuser can control each function at any point in order

1o define precisely the final results without working at opera-

tional levels.

d in the temporal structu-

Analysis Programs

Besides the more specifically musical programs there is a
serics of programs about acoustical analysis. which are the
result of research in voice synthesis: the VAIT system (VIDE.
ASEQ. INTR) for interactive analysis and sound segmenta-
tion: analysis and synthesis programs by means of linear
prediction code techniques (LPC). other programs for nume-
nic signal processing.

System Organization

All programs are run from time-sharing terminals under TSO
(Time Sharing Options) monitor control. A set of coordinated
commands permits the composer to run program sequences
easily \mh an operational consistency.

C p ¢ libraries g fully d
suhprograms scores and instruments are also dm:clly availa-
ble to the user. The whole system of commands and the library
may also be easily accessed from any baich terminal connec-
ted with $/370.  Different people may simultancously use
the whole system of programs, without interference even for
several applications. ']

e s B R |

HARDW ARE AVAILABLE .
at the C.S.C. of Padova University

Computer IBM 370/158
- 1 central unit IBM 370/158.°2 Mbytes of memory (32
bit-word)

6 IBM1 3350 disk units. 317 Mbytes each

6 IBM 3330, 100 Mbytes each

4 IBM 2400 tape drives. 9 tracks.

4 IBM 2270 vidco terminals with light pen

2 IBM 2741 terminals for telecommunications

2 IBM 3780 hatch terminals

1 IBM 3777 batch terminal with printer, (100 lines/
minute. and reader. 300 cards/minute

1 IBM 1403 prinier. 1100 lines/minute

1 IBM 14023 printer. 600 lincs/minute

1 IBM 3505 reader. 1200 cards/minute

1 925/10%6 calcomp plotier

1 565 calcomp plotter

Minicomputer IBM §/7

- 16 kwords of memory (16 bit-word?

=2 disks. with a capacity of 1.25 Mwords each (16 bit-
word)

- 1 channel attachment that permits memory to memory
transmission from $/370 to S/7 at 256 Kbytes/sec. and
vice versa

- 12 D/A conseners. 12 bits

- 1 A/Dconverters. 12 bits

1.3 Ricnnale di Venczia / Fate Autonomn

Consiglio dircttive
Guneppe Galessy Presciente

MunoRigs A e dunte

Mutteo Apssa Fermando Bandine Maunzo Calvest
Grovann: Cesary Piero Cravert Whadimire Doog

Auvzusio Premoli Masvemo Rendina

Anxrigo Restucer. Carto Ripa & Meana Giuseppe Rossin.
Lutes Ruzeu. Ettore Scola. Vitone Spinazzols

Emesto Talennno Robento Tonine Maunizio Trevean

Collegio nnd.auh

Filippo AllLno D Andrea. Preswdente

Antomio Fowan Vienzo Fralleone . Lurgr Supornto,

Luigi Scatiunn

Seprctario Ge
Sintar Dalts Palina

Conseryatore dell” Archivio Storico delle Arti
Contempaorance

Wlademuro [

Dircttore dd\ﬂmn Musica

Mano Mesunis

Commissione per il Settore Musica
Walfeanz Baker. Gy chine Larza Tomas
andro Mangonielio. Nicholas ﬁrmnmm
Grorgio Viduswy

Minicomputer NOVA 1200 JUMBO

- 32 Kwords of memory (16 bit-wond)
1 ASR 33 tcletype
1 double drive cassetie unit
1 alpha-numeric video display unit
2 disk dnves + 1 disk controller
- | card reader
1 pnnter
1 16-channel 12-bit D/A convener
2 12-bit D/A conveners ¥
1 tape drive. 16 Kwords. 16 Kwords/sec.. 800 BPI. 9
tracks. and | controller.

Respunsabile del I aburatoro permanente per
I'Informatica Musicale
Alvite Vidohin
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(8) Do you have access to a computer music facility?

(9) If "yes" to (8), describe the facility (hardware, operating

system, other software)

Computer Music Association Member Questionnaire

Note: The purpose of this questionnaire i{s to gather (10) If "no" to (8), do you have access to a computer dedicated
{nformation which may help provide services and facilitate to other applications?

communication and exchanges among members of the OMA. (11) Do you have music software available which others could use?

B G

Please answer as many questions as are appropriate to (d : te)
escribe

your situation. Note, however, that completion of this

form {s not a prerequisite to membership in the OMA.
Thank you for your cooperation. -

(1) name s

(12) If "yes" to (11), what format (file system, etc.) and medium

(2) address
(e.g., 9-trk tape) is it available on, and for what terms?

(3) telephone number (13) What software would you like to receive from others?

(4) background (education, work, etc. - a brief summary)

(14) 1f you are a composer of computer music, provide (on a

separate sheet) a list of your compositions, your publisher

(1f any), and information on recordings (commercial or private)

and their availability (e.g., rental or sale of tapes or
scores).

(15) If you have written papers or books on computer music,

(5) When did you first begin to work with computer music? provide (on a separate sheet) a list of these papers,
their place of publication, and information on thelr
availability.

(6) What are your areas of interest in computer music?
(16) If you have purely technical interests and skills, plcase

11{at them on a separate sheet.

(7) What are your current areas of activity in computer music? ()7) It you have any additional commante, pleass submit thom




~

One of the broader purposes of the C.M.A. is to establish 1links hetween
those intercested in the subject ot coaputer applications to music. The
Nevsletter offers a physical channel for communication and we want this
Chauncel to remain as functional and efficieut as possible for meabers and
adsinistrators of CAA.

iecently, <ome questions have been revived within the computer ausic
coumunity as to the actual need for such an Association. (These questions
vere also raised at the 1977 La Jolla ICHC.) If it is to exist, exactly how
caa 1t serve its mceabers? Por the sosent, there is this Newsletter and it
can amd should be used to disseminate the following questions and to publish
your rusponses and input.

Tae yquestions formulated thus far are belovw. Please respond to these and
pose any others you see as relevant. This foruw is open to CMA sembers and
nog-members. ‘

1) how do you feel about tbe genceral need for a C,M,A,? @hat specifically
specitically chould/could it do for you?

2) <hould the C.M.A, continue to publish and distribute a Rewsletter?
a) 1f so, bow could its features complement those of the HM.I.T. Press
Cosmputer Music Journal?
L) What should the focus of the Newsletter be such that it provides
a definite service without overlapping with the Journal?

3) Should C.M.A. membership automatically include subscription to the
Computer Music Journal? If so, understand that we will obviously need
to cover the cost within the meabership fees.

4) what role, if any, should C.M.A. take vith respect to the Int°®l Computer
susic Conferences?
a) Should it remain totally uninvolved?
b) Should it be involved in the site selection?
¢) Should it be involved in planning?
a) Should it be involved in sponsoring, etc., etc.?

5) what questions or suggestions do you have coacerning the formation
and/or aaintenauce of such an organization?

6) Wwhat other thoughts and considerations do you have concerning any
aspect of C.M.A. or your (group's) relationship with it?

It is iwperative that ve openly pose and seek to resolve these kinds of
guestions, especially while the Association is in its germination phase.
Peraaps it is useful to bear in mind that the degree to vhich CMA can serve
you is directly related to your participation and villingoness to provide
input and/or feedback.
Tour prospt response will be appreciated. Send these and any input to:

Computer Music Association

P.0O. Lox 1634
San Prancisco, CA 94101

Tlv7|n)l !g_ny
\
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1)

2)

3)

4)

9)

6)

LESTON

HeLponter,
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Proceedings of the 1978 Iaternationa! Computes Music Conference

In Two Volumes
Compiled by C. Roads
Published by the School of Muslc, North v ity In conjunction with ¢ Muste Jounel
Order Form
Check selection:
Vol. 1 - $11.00 + $1.50 postage (4th class) = $12.50. Quantity comeeme
Synthesis Hardware, Synthesis Sof! , Compositional Technlq

Vol 2~ $11.00 ¢ $1.50 poatsge (41h class) = $12.50. Quantity o
Studio Reports and System Overviews, Music Encoding, Sound Analysis, Prych ks, C Graph
Computer-Aided Music Analytis and Musicology

Vols. 1 and 2 — $20.00 + $2.00 postage (4th class) = $22.00. Quantity

e subtotal:
Shae extra postags, If any (UPS, foreign):
ety :
total enclosed! e
sate dp Nete: ; i
. For dth clan allow 4.6 wha for delivery.
A Par valume, sdd $2.00 mors for UPS shipoing I US.
Y — Par votume, 8dd $1.00 more for forvign surface mell,

Totel weight of bath volumes sppronimately 110 e2.

All orders must be prepald. Send to:Narthwestern University Press, 1725 Renson Avenue, Evanston, 1L 60201, USA:

Attn: Order Dept Mr. Wall,

procevdings of the 1977 International Computer Music
Conterence Published by the Cosputer Music Association

Order Form

270 jayes, tvo siced-copy, spiral binding $18,50 ¢+ $1,50
postage (4t class) = £16.00 QOuantity

Total $

nae

udur ess

city

Stetc . z24p,

country

A11 orders sust be prepaid. Send check dravn on U.S. bank
to: Cosputer Music Rssociution, P.O. Sox 1638, San
Prancisco, CA 94101, YSA Attn: 1977 Procaudings

e amenai. "

Sypaarrrragnnrnnenstisrenae®
C.M.A. Membership Information
Fypasnnntatnatennennnreneenee®

The Computer Music Assoclation accepts menbers internationally. Regular
membership fees are $6.00/year. Student fees are 44,00/year (please enclose
a copy of your current student registration card). All menbers will be
entitled to receive the quarterly C.H.A. Newsletter. All checks rust be
for U.S. dollars, drawn on a U.S. bank. ;
All articles or announcements submitted for entry into the Newsletter rust
be in facsimile form (copy—ready). Materials writien in any language are
acceptable, however, if not in English, please subait an abstract in a
second language.

\

.IIII!Hllllllllllllllll'
Advertising Information
Sgrtsrrnnnnstrrnatensens®

A linited number of ads con be published in the C.M.A. Newsletter. For
rate and deadline information contact the address below.
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: ' ‘ COMPUTER MUSIC ASSOCIATION

Jowiansts Department
The AUT Press i =

28 Caricion Sueer
Cambrutge h1A 02142

we | APPLICATION FOR MEMBERSHIP

CQNPUTER MUSIC JOURNAL
Tagoi- v e iy i The Computer Music A ssoctation s Interested In helping develop and further of the art and w«cience of
computer music. The A ssociation, which has applied for status as a ncn-profit tax-exempt corperation
regisiered In the State of Californla, serves as a place for exchanging Informaticn abeut the Lse of
computers and digital hardware and scftware for musical puspose=. In addition, the Assoc.2i:on €an
serve the computer mysic community by assisting in the organizazion of the Internatonal Computer
Music Conferences.

Editor: C. Roads, MIT
Consulting Editor: John Strawn, Stanford

Fer immedaate Foease

The first survey of the spplicatfons of Artificial Intelligence (AI)
to music is presented In the special two-part fssue of Computer Music Journal
just pudlishod by The MIT Press. Computer music is the far frontier and the

future of modern musical art. This newest develojment should stimulate ad-

vancenent fnto an era of intelligent music systems. In addition, AI re- ' : There are three clagses of membership: general, student, and sustalning. Student memdership: are
search in modeling human musical intelligence will help us to understand i 3“‘:‘2;" to students enrolled In a recognized school, college, or univer.ity. Suctaining n::v.tv:ntu;s are
better these compicx human capabilities. ! avallable to persons, carporztions, or orgarizations making a sudsiantial donation (currently, no less that

i $25) to the Associatior - s v et ¢, Japan, and Ausralia
Expectations are high for the innovative prospects of the merger of i ) 2. The Assaclation has members In Norih America, Europe, Jap

Al ard cusfc. In recent years, developnentw in computer music have opened up . Each member receives a copy of the qumerly Newsletter pubhzhcd by the A :sociation.

.a new sound world, which has been 1inited only by an Incomplete and unsatis- Y
factory language for explaining busic to the cosputer. This in turn set A limited amourt of advertising may be accepted for pudlication (n the Mewgletter. For rales 2nd
11o2ts on wustcal expression. How, vith the application of the flexible - : furthes information, contact the Association at the address given beiow.

-and powverful tools of AI, composers will be able to vork on computer systcms T i
© apply for memberg $50¢ complete this form and mail tax
which have a buflt-fn understanding of music. Specific applications include: eply hip n the Assoclation, plete this f

Devices vhich will be capable of listentng to and under- Computer Music Asseciation

: ?. 0. Box 15634
standing musfc. These devices will not only actually hear $an Franclsco CA 94101
music, but vill be able to perform sophfvticatod analyses of = U.S. A

1live or recorded musical sound, on stage or in the studfo,

as performed by one or onc-hundred musiclans; Membership rates:

*Use of the computer as an intelligent and intcractive assis-
. regular 6 per year
student  $4 per year

tant for musical score analysis and composition; 4
*Autocatic music transcription froa sound to score; . \ 2

#Inproved tulti-level graphic representation of scores and sound, ) Make check or money greer payable to Computer Music Association.
in {ntuitive, natural languages which will be far superior to

the current inadequate and rigid protocols in use. This mcans Name

improved communicatfon between musicians and computer music

systens; :
#Intelligent music {nstruments; . N Address.

*Decper, gencrative theories of music. X i
{

Other topics covercd in the two fssucs include research undervay to -

explain hunan musical cognition, and an fntroduction to LISP, the standard AT
language. Future issues of Computer Musfc Journal will continue to cover a

Affiliation,

vide variety of applications of computer and digital technology to music.

Reviev copfes of these special issues are avaflable. Contact: Julie Zuckman

Sosmem BT .

e s




COMPUTER MUSIC ASSOCIATION
APPLICATION FOR MEMBERSHIP

The Computer Music Association is active in developing and furthering the
art and science of computer music. The Association, which is a non-profit
corporation registered in the State of California (federal tax-exempt
status is pending), serves as a place for exchanging information about the
use of computers and digital hardware and software for musical purposes.
In addition, the Association serves the computer music community by as-
sisting in the organization of the International Computer Music
Conferences.

There are four classes of membership: general, student, sustaining, and
institutional. Student memberships are available to students enrolled in
a recognized school, college, or university. Sustaining memberships are
available to persons making a substantial donation (currently, no less
than US$30.00) to the Association. Institutional memberships are avail-
able to 1libraries, corporations, and similar organizations. The
Association has members in North and South America, Europe, Japan, and
Austrailia.

Each member receives a copy of the quarterly Newsletter published by the
Association. Other benefits of membership include membership discounts
for CMA Publications, which include the Proceedings of the various Inter-
national Computer Music Conferences (publications order form available on
request). -~

To apply for membership in the Association, complete this form and mail it
ta;

Computer Music Association
P.O: Box 1634
San Francisco CA 94101-1634
U.S.A.

Membership rates (effective Jan. 1, 1982)

Regular: US$12.00 per year
Student: US§ 8.00 per year
Sustaining: US$30.00 per year

Institutional: US$50.00 per year

Make check or money order (drawn in US$ on a US bank) payable to Computer
Music Association.

Name

Address

Affitiation

PLEASE POST



Computer Music Association Membership Survey

NAME Your Permission to
ADDRESS Disclose Address
CITY|STATE Z1P to CMA Members
COUNTRY

TEL. yes no

CURRENTLY EMPLOYED AS
CURRENTLY EMPLOYED BY (optional)

BRIEFLY DESCRIBE YOUR
BACKGROUND IN COMPUTER
APPLICATIONS TO MUSIC

DESCRIBE YOUR CURRENT
COMPUTER MUSIC ACTIVITIES

DESCRIBE BRIEFLY THE

HARDWARE /SOFTWARE SYSTEM
YOU ARE USING FOR
FOR COMPUTER MUSIC

(CMA is currently preparing a survey form for studio reports)

DO YOU HAVE SOFTWARE/HARDWARE BRIEFLY DESCRIBE
AVAILABLE FOR DISTRIBUTION TO THE PRODUCTS
OTHER CMA MEMBERS

LIST TAPE FORMAT ( 7/9 track, density, etc.)

WHAT SOFTWARE/HARDWARE
WOULD YOU LIKE TO
RECEIVE FROM CMA MEMBERS?

Optional: LIST OF YOUR COMPOSTIONS. IF AVAILABLE TO CMA MEMBERS, PLEASE
INDICATE TERMS OF OFFER (e.g., price/free, exchange, tape required,
etc.). USE SEPARATE SHEETS OF PAPER IF NECESSARY.
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