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ohnniac

ohnniac, constructed between
1950 and 1953, was built
following the same design as
the IAS (Institute for Advanced
Study) computer at Princeton.
The IAS project team was led by John
von Neumann, Arthur Burks, and
Herman Goldstine, who had all worked
on the ENIAC and the EDVAC, and by
Julian Bigelow. A condition of the

funding by the Atomic Energy

Facing Page
John von Neumann

Commission was that engineering
plans be delivered to five other
computer development centers: Los
Alamos, where the MANIAC was built
and still resides in the Museum there;
the University of Illinois for the
ILLIAC; Oak Ridge National Laboratory
for the ORACLE; Argonne National
Laboratory for the AVIDAC; and the
Rand Corporation for Johnniac. The

IAS machine is in the collection of the

National Museum of American History
where it will be displayed in their new
exhibit on The Information Age
opening in May 1990.

The commercialization of
scientific computing did not occur
until the mid-fifties, when IBM,
UNIVAC, English Electric, and Ferranti
put the laboratories out of the business
of building computers. In 1950, when

the IAS-type machines were funded,

Above
Keith Uncapher is at the Johnniac console
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most computers were built by small
teams in laboratories for their own

use. The Computer Museum holds

three complete machines in this class:

the Whirlwind built at MIT, the TX-0
built at Lincoln Laboratory, and now
Johnniac.

With the support of the U. S.

Air Force, The Rand Corporation

project team of Cliff Shaw, John

Williams, George Brown, and Bill
Gunning started the project in 1950
and had the machine running by April
1953. They decided to name it
“Johnniac” in honor of the IAS
machine’s principal designer,
mathematician John von Neumann
(The last three letters of “Johnniac”
stand for “integrated and automatic

calculator.”)

Testing of the Johnniac involved programming the computer to work on an endless calculation while

workers checked each connection. A memo from this time states, “Applications for wire-wrigglers

now being accepted.”

The overriding concerns in the
design and construction of the five-ton
Johnniac were reliability and ease of
use. During the three years of
development, the operational, as
opposed to experimental, nature of the
machine was continually borne in
mind. The designers followed the
plans for the IAS Computer with one
exception: they decided to use the
Selectron tube memory developed by
Jan Rajchman at RCA. The Selectron
had been developed under contract for
the IAS machine but was delivered so
late that the IAS machine and all of the
other clones feil back on the memory
device it was intended to replace, the
Williams’ tube memory developed by
F.C. Williams at Manchester University
in England. With the Selectron tube,
Johnniac could access four times as
much primary, random access
memory, i.e, 4,096 40-bit words versus
1,024 40-bit words in the IAS. More
important, by the time Johnniac was
operational in 1953, core memory had
been developed and tested for the
WHIRLWIND at MIT, rapidly becom-
ing the dominant form of random-
access primary memory. Johnniac’s
Selectron-based architecture allowed
for the replacement of Selectron tubes

with the first commercial core memory




in 1955.

Power and refrigeration systems
for Johnniac were heavily over-
engineered: the original main power
switch was so large the engineers were
actually embarrassed enough to replace
it with a smaller one. The air-condi-
tioning machinery doubled the weight
of Johnniac, bringing the total weight
of the installed computer to ten tons.
Equipment failure was dealt with
automatically, with Johnniac initiating
protective steps and recording the
entire event. Occasionally human
intervention was necessary, as co-
designer Willis Ware related in 1965, at
the ceremony marking Johnniac’s de-
commissioning: “When it came time to
service the machine, someone had to
open a door. It was like standing in
the deep freeze, and we quickly bought
ski jackets — with hoods — for
everyone. The machine also acquired
one of its early names — the Pneumo-
niac .”

The sheer size and complexity of
Johnniac were invisible to its users,
many of whom used JOSS (Johnniac
Open Shop System), the first truly
interactive language designed for time-
sharing systems. JOSS was developed
by J.C. Shaw, T.O. Ellis, I. Nehama, A.

Newell, and K.W. Uncapher. While

JOSS itself is no longer in use, it
influenced the style of interactive
languages that followed it.

The limitations of punched card
input and output frustrated both the
developers and the users of Johnniac.
Their scientific problems needed
graphical interfaces, so Johnniac was
used for the development of the Rand
tablet, the first digitizing tablet, and
the refinement of on line graphics
printers and plotters.

Johnniac tended to run relatively
simple programs during the day; night-
time use was reserved for solving of
extended computations. This division
of computing activity led to the rumor
that Johnniac was afraid of the dark.
Johnniac’s average add time, including
time needed to access the memory or
storage, was 25 microseconds, and
multiplications could take 400
microseconds each. With many
scientific programs, Johnniac was set
up to “crunch numbers” unattended
for hours at a time. Astonishingly,
Johnniac calculated with near-perfect
accuracy only when the lights were on.
It turned out that the neon tubes in the
I/0O section of the machine required
ambient light in order to function
properly.

Rand retired Johnniac after 13

years and 50,000 hours of operation —
with only two transistor failures in over
fourteen million transistor-hours, and a
0.92 good/attempted-to-run operating
ratio. The occasion was marked by the
brief ceremony referred to above. On
18 February, 1966, the original project
leader Cliff Shaw programmed
Johnniac to execute a sixty-second
countdown and then shut itself off.
After display in the Los Angeles
County Museum of Natural History,
Johnniac was placed in storage for
several years. With the assistance of
the Los Angeles Museum, The Rand
Corporation, and members of the
original Johnniac team, The Computer
Museum has arranged to obtain

Johnniac for its permanent collection.
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new chuisitions
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ifty artifacts were added to the collection this year,

bringing the total number to 1025. One offer in

ten was accepted. Donations often include docu-
mentation, photographs, and other materials
related to the listed artifacts.

Some of these artifacts were saved thanks to
friends’ suggestions on which the Museum acted
quickly. We depend on you to let us know when
computers are being decommissioned, a pioneer is
retiring and cleaning out his office, or where we might
look for a buried computer treasure.

The Museum continues to upgrade management
of the collection and optimize use of storage areas.
Archival, photograph, film/video, and book collections
complement the artifact collection, preserving a wide
spectrum of materials significant to the history of

computing.

La Radiotechnique terminal, one of many
used with France's successful
telecommunications network.

COMPUTERS

J. Bobst & fils s.a.

Scrib, 1978

Gift of Richard M. Mueller
X1016.89

Digital Equipment Corporation

PDP 11/34, 1976

Gift of Digital Equipment Corporation
X988.89

Digital Equipment Corporation

PDP 11/70, 1979

Gift of Digital Equipment Corporation
X987.89

Gavilan Computer Corporation
Gavilan SC Mabile Computer, 1983
Gift of Arthur Melnick

X978.89

Gift of Dick Rubinstein

X1019.89

Grid Systems Corporation
Compass Computer 1101, 1983
Gift of Nicholas Holland
X1017.89

LNW Research Corporation
LNW, 1980

Gift of Neil Karl

X1025.89

MicroOffice Systems Technology, Inc.
RoadRunner, 1983

Gift of Babson College

X987.89

Rand Corporation

Johnniac, 1953

Los Angeles County Museum of Natural
History

X1006.89

Royal Precision
LGP-30, 1958

Gift of Nathan Erlich
X972.89

Sord Computer Systems, Inc., and DCP
Ltd

Sord, 1981

Gift of L'Oreal Cosmetic Division
X1008.89

Symbolics, Inc.

LM-2, 1985

Gift of Symbalics, Inc.
X985.89

Texas Instruments
Explorer Workstation, 1986
Gift of Texas Instruments
X983.89

Three Rivers Computer
PERQ 1981

Gift of Donald 0. Smith
X994.89

Xerox PARC
Superpaint, 1973
Gift of Richard Shoup
X1001.89

SUB-ASSEMBLIES

Burroughs Corporation, Electrodata
Division

Prototype pneumatic flip-flops, 1970
Gift of Claude Kagan

X977.89

National Bureau of Standards

Standard Western Automated Computer
(SWAC)

Logic module, 1951

Gift of Roy Saltman

X1009.89

Remington Rand, Eckert Mauchley

Division

Electro-mechanical relay modules, 1950-

51
Gift of James Payne
X993.89
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[:apital campaign and general support
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64K or more
Apollo Computer

C. Gordon Bell

Digital Equipment Corporation
Gardner & Karen Hendrie
Kapor Family Foundation
Carver Mead

Susan & John William Poduska, Sr.

Wang Laboratories
Xerox Corporation

U 0 aTE
Bank of America

Henry Burkhardt

Eliot Bank

Burgess Jamieson

MITRE Corporation
Robert M. Metcalfe
David & Pat Nelson

Paul & Katherine Severino

196K saoir mare

ACM/SIGGRAPH

American Management Systems

Clark Baker

Robert Berkowitz

Howard Cannon

David Donaldson

David K. Dyer

James L. McKenney

M. McMahon

Allen Michels

National Computer Graphics
Assaciation

Silicon Graphics, Inc.

William Spencer

Charles Sporck

UNISYS Corporation

8K or more
Winston R. Hindle, Jr.
Micom-InterLan, Inc.
Theodore & Ruth Johnson
John Allen Jones

Maxell Corporation
Benjamin Robelen

Grant & Dorrit Saviers
Edward A. Schwartz
William Wolfson

4K or more
Robert G. Claussen
John Cocke

Stephen Coit

William Congleton
Alex d'Arbeloff

Robert Everett

Ford Motor Company
Jay W. Forrester
William Foster

Peter Hirschberg
Houghton Mifflin Company
ICL

Allan Kent

Jack Kilby

David J. A. Koogler
Edward Kramer

Liberty Mutual

Ralph & Linda Linsalata
Robert Lucky

Richard D. Mallery

J. Carl Masi

Daniel D. McCracken
Beth and Tom McWilliams
Meditech

Microsoft Corporation
Robert M. Morrill

Laura & Ken Morse
John L. Payne

Nicholas A. Pettinella
Edward G. Perkins
Robert M. Price

Jean Sammett

Hal B. Shear

Richard Sites

Charles & Angela Waite
Harvey W. Wiggins, Jr.

Corporate
Supportersy
Benefactor

$10,000 or more

ACM

ACM/SIGGRAPH

Aetna Life & Casualty

AAAI

AT&T Corporation

Cognex

Coopers & Lybrand

Digital Equipment Corporation

Hewlett-Packard Company

Institute of Museum Services

International Business Machines

Massachusetts Cultural Council

Raytheon Company

Smithsonian Institution Traveling
Exhibition Services

Patron

$3,000 or more
Automatic Data Processing

Boris Color Labs, Inc.

Bull Worldwide Information Services

Cadence Design Systems, Inc.
Cray Research, Inc.

C.S. Draper Laboratories
DECUS

Dow Chemical USA

Fenwick Partners

Gaston & Snow

The Gillette Company
Houghton Mifflin Company
|EEE Computer Society
Manufacturers Hanover Trust Co.
McGraw-Hill, Inc.

Microsoft Corporation

Moore Business Forms and Systems

Prime Computer, Inc.

Prudential Life Insurance Company
Ropes & Gray

Stratus Computer, Inc.

The Travelers Companies

UNISYS

Venrock Associates

Ziff-Davis Publishing

Contributor
3.1 500 0-coanoe
AlCorp

Analog Devices, Inc.

Arthur Andersen, Inc.

Arthur Young

Bank of America

Bank of Boston

Bank of New England

Banyan Systems

BayBank Boston

Bingham, Dana & Gould
Bitstream

Bolt Beranek & Newman

The Boston Globe Foundation
California Museum Foundation
Carter Hawley Hale Stores
Chrysler Corporation

Cigna Systems Corporation
CLSI

Computer Power Group

Cone Communications
Control Data Corporation
Creative Gourmet

Dane, Falb, Stone & Co.
DataEase International

Data General

Data Translation

Davox Corporation

Deloitte Haskins & Sells
DesignSystems

Eastech Management Company

Education Systems Corporation

Gensym Corporation

Georgia-Pacific Corporation

Global Business Network

Goldman, Sachs & Co.

Gourmet Caterers

Greater Boston Chamber of
Commerce

Greylock Management

GTE Laboratories, Inc.

Harvard Community Health Plan

Hill and Knowlton

Hyams Trust

Index Technology Corporation

Intel Corporation

Interleaf

Intermetrics, Inc.

JCPenney

Lotus Development Corporation

Manager Software Products

Mass High Tech

McCormack & Dodge

Medi-Tech

Mentor Graphics

MicroAmerica

MicroMentor

Micro-Temps

Milliken & Company

The Millipore Foundation

Mobil Corparation

NEC Systems Laboratory

Nixdorf Computer

OMNI Publications, Inc.

Peat, Marwick, Main & Company

Pell, Rudman & Co., Inc.

Pfizer Pharmaceuticals

Professional Press

The Research Board

Regis McKenna, Inc.

Russell Reynolds Associates

Schubert Associates

SD Financial

Sequent Computer Systems Inc.

Sharon Merrill Associates

Shawmut Corporation

SPOT

TASC

Technology Research Group

The New England

Time-Life Books

Verbum Magazine

The Weyerhaeuser Company

The Wollongong Group

XRE Corporation



ndividual members and annual fund contributors

Honorary Curator
$1,000 or more
Hayes MicroComputer Products, Inc.
August Klein

Christopher Morgan

Harry Saal

USR Group

Hermann Zapf

Donor

$500 or more

Richard Adams

Alps Electric (USA), Inc.

Applied Technology Group Investors,
Inc.

Charles & Connie Bachman

John Banning

Burlington Public Library

Joseph & Patricia Cashen

David N. Cutler

Alex D'Arbeloff

Data General

Gregory & Janice Del Sesto

Margret & Nick De Wolf

John Diebold

David Dinkle

David Donaldson

Ray Duncan

Tom Eggers

Lord Einstein O'Neil & Partners

Ed & Joyce Fredkin

Thomas Gerrity

Richard Greene

Steven Golson

Tom and Rosemarie Hall

Theodore & Ruth Johnson

Michael Kolowich

Thomas Marill

Medford Public Library

Charles Minter

Robert Morrill

Lee J. Neal

Paul R. Pierce

Professional Press

Rossin Greenberg Seronick & Hill

Trish Simeone & C.J. Rotella

Paul Severino

John Shields

Richard G. Shoup

Ron Smart

Somerville Public Library

Thomas Stambaugh

James Starkey

George Lawrence Storm

Stuart Wecker

Robert E. Williams

Sponsor

$250 or more

Isaac Auerbach

Dawn R. Banks & Robert
Praetorius

James and Roberta Bell

Laurence and Ann Chait

David Chapman

Richard Corben

lan Davison

Lucien & Catherine Dimino

Phil Dorn

UIf & Helene Fagerquist

Kevin & Judith Galvin

Donald A. Gaubatz

Branko Gerovac

Ted Hess

Suguri Hiroki

Robert Hoffman

Charles A. Jortberg

Neal Koss

Linda C. Lawrence

Paul Leach

Jon & Judith Liebman

Carl Machover

Andrew H. Mason

Tron McConnell

Anthony J. Medaglia, Jr.

George A. Michael

Rayman Mustafa

Anthony & Marilyn Oettinger

Lawrence & Pauline Oliva

Michael Pigue

James N. Porter

Audrey R. Reith

John F. Shoch

Robert E. & Diane Stewart

Joel Sugg

Warren Tisdale

R.J. Trudel

Michael G. Uhler

Allan L. Wallack

Hugh Wilkinson

Leo Yochim

Friend
$100 or more
Kenneth R. Adcock
David Ahl

Richard G. Bahr

Mario Barbacci

Steve F. Barneby

John Barstow

Leo Beranek Foundation
John Brackett

Daniel S. Bricklin

Brown University
Gordon S. Brown
Howard Cannon
Walter M. Carlson

Mr. & Mrs. Arthur Carr
Joel Clinkenbeard
Howard |. Cohen

The Computersmith
Howard E. Cox, Jr.
Harvey Cragon

Mr. & Mrs. Henry Crouse
Paula B. Curtis
Charles Dana

G. Gervaise Davis IIl
Randall Davis
Theodora Drapos
David A. Dull

Dick Dunnigton
Richard Eckhouse & Ruth Maulucci
Donald Edgar

Lucian J. Endicott, Jr.
John Esbin

Bob Evans

Neil Faiman

Andrew Farber
Andrew Feit

Geoffrey Feldman & Sharon Lipp
Barry James Folsom

J. Thomas Franklin
Clark Frazier

Henry Fuchs

Robert Glorioso

Roger Glovsky

Rodger S. Gourd
William Graustein

Karl Guttag

Bruce Hall

J. Scott Hamilton
Michael Hathaway
Frank E. Heart
Winston and Sarah Hindle
Naomi Hoida

Nancy S. Horie

J. Milton Hutson
Ernest & Elizabeth Jennes
John Jewett

Nolan T. Jones

Roy C. Johnson

Seiichi Katayama
Gary Kessler

Paul Kimpel

Richard King

James Kinhan

Alan Kotok

John W, Lacey
Bernard Lacroute

Joel Lamstein
Curtis LaRock

Neal Laurence

Tsvi Lavi

Grace Leahy

John R. Levine
John Levy

John D.C. Little
Reed Little

George Logemann
Carl D. Lowenstein
Michael Mahoney
Makrology GMBH
Richard Marino
John R. Mashey
Melvin J. Mason
Joe W. Matthews
A. Maya

Robert Mayer
Robert McCormick
F. W. McFarlan
Todd Medlock

R.W. Meister
Jeanette Middour
Gentaro Miyari

J. Craig Mudge
Ellen Dana Nagler
Isaac R. Nassi

NEIS, Inc.

Joseph M. Newcomer
Bernard J. Nordmann
Franklin Oberster, Jr.
Robert Otnes

Ernest Petrides
James H. Philip
John F. Pries

David P. Reed & Jessica Kenn
G. Brendan Reilly
C.M. Riggle

Ann Roe-Hafer
David Rose

Richard Rosenbloom
Jonathan Rotenberg
Gloria Rudisch
Stephen Russell
Howard Salwen
Michael J. Samek
Michael Sand
Michael Sedita
Aaron Seidman

W. Lee Shevel

Dan Sieworek

Irwin J. Sitkin 31
Diane J. Skiba
Joshua Stein

Max J. Steinmann
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Dorothy Stephenson
William M. Steul
Jack Stevens
Sudbury Systems
Michael Thompson
William R. Thompson
Noah E. VanDenburgh
Suzanne Watzman
Wendall Weatherford
John D. Wick

Bill Wulf & Anita Jones
D.L. Wyse

D onors. ot ke

library and film,

photo, and

document

archives

ACM/SIGGRAPH

Guy D. Ball

G. J. Bunner

Bruce Cardin

R. H. Duffy

Ed Feustel

David Foley

Jack Gilmore

Lawrence K. Grodman

Neil R. Karl

Gary C. Kessler

Alan Lemmon

R. W. Lucky

John J. McCaffrey

Regis McKenna

Michael S. Mahoney

George Maling, Jr.

Massachusetts Institute of
Technology

Hirohiko Nisimura

Philip Stonesifer

Herbert M. Teager

Henry C. Thacher

WGBH

Every effort has been made to
provide a complete and
accurate list of supporters for

July 1, 1988 to June 30, 1989.

Please call the Development
Office with any questions or
corrections.

museum Eommittees
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Annual Fund
Committee

Hal B. Shear, Chair

Gwen Bell

Steven Golson

Anthony Pell

Judith Sovner Ribbler

Paul Severino

Collections
Committee
Bruce Eric Brown
Bruce Bruemmer

|. Bernard Cohen

Jon Eklund

Gardner Hendrie
Charles Jortberg

Tam McKnight
Christopher Morgan
Jamie Pearson

Ann Russell

Helen Samuels

Jean Sammet

Corparate
Membership
Committee
Laura Morse, Chair
Jim Baar

Ben Beaver

Tom Franklin

Karla Karash

llene Lang

Mimi Macksoud

Mary Makela

Sharon Merrill

Susan Parrish

Steve Pytka

Nancy Robb

Charles Terry

Education
Committee
Richard Ruopp, Chair
Art Bardige

Mearilyn Gardner
Martin Huntley

Beth Lowd

Jane Manzelli

Alan November
Seymour Papert
Johnathan Rotenberg
Hal Shear

Robert Tinker

Joyce Tobias

Executive
Committee
Edward Schwartz, Chair
Lynda Schubert Bodman
David Donaldson

Gardner Hendrie

James McKenney
Nicholas Pettinella

John William Poduska, Sr.
Paul Severino

Finance
Committee
James L. McKenney, Chair
Nicholas A Pettinella
Richard Stewart
Christopher 8. Wilson

Individual
Membership
Committee
Larry Brewster, Chair
Elizabeth Johnson

Nick Pettinella

Tony Rea

Ron Smart

Public Relations
Committee
Terry Catchpole
Richard Eckel

Pam Edstrom
Maryellen Edwards
Edgar Geithner

Joan Geoghegan
Wendy Germain

Betsy Gillis

Shirley Gines

Linda Lawrence

Paula Levis
Christopher Margan
Sheryl Schultz
Roxanne Frisiello
Marie Trafficanda

Exhibits
Committee
Gardner Hendrie, Chair
|. Bernard Cohen
Robert W. Lucky
James L. McKenney
David Nelson
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Board of Directors

Gardner Hendrie, Sigma Partners
Chair, The Computer Museum

Oliver Strimpel, Executive Director,
The Computer Museum

C. Gordon Bell, Stardent Computer
Inc.

Gwen K. Bell, Founding President,
The Computer Museum

Lynda S. Bodman, Schubert
Associates

Lawrence S. Brewster, Aspen
Technology, Inc.

Richard P. Case, IBM Corporation

David L. Chapman, Computer Power
Group

David Donaldson, Esq., Ropes and
Gray

Jon Eklund, The National Museum of
American History

William Foster, Stratus Computer

Edward Fredkin, Capital
Technologies, Inc.

Thomas Gerrity, CSC Consulting

Richard E. Greene, Data Switch
Corporation

Max Hopper, American Airlines

Sir Arthur Humphreys

Theodore G. Johnson, Consultant

Mitchell Kapar, ON Technology, Inc.

Robert W. Lucky, AT&T Bell
Laboratories

James L. McKenney, Harvard
Business School

Laura Barker Morse, Russell
Reynolds Associates

David Nelson, Fluent Machines, Inc.

Russell Noftsker, Consultant

Seymour Papert, Massachusetts
Institute of Technology

Anthony Pell, Pell, Rudman and Co.,
Inc.

Nicholas Pettinella, Intermetrics, Inc.

John William Poduska, Sr., Stardent
Computer Inc.

Jonathan Rotenberg, The Boston
Computer Society

Jean E. Sammet, Consultant

Edward A. Schwartz, Esq., New
England Legal Foundation

Naomi 0. Seligman, The Research
Board

Paul Severino, Wellfleet
Communications

Robert Shafto, The New England

Hal B. Shear, Research Investment
Advisors, Ltd.

Irwin J. Sitkin, Aetna Life &
Casualty, retired

Casimir Skrzypczak, NYNEX
Corporation

Ronald G. Smart, Digital Equipment
Corporation

William S. Spencer, Xerox
Corporation

James Davis, Clerk, Bingham, Dana
& Gould

Trustees
Charles Bachman, Chair
Erich Bloch

Harvey Cragon
Robert Everett

C. Lester Hogan
August Klein
Andrew C. Knowles, Ill
Koji Kobayashi
John Lacey

Patrick J. McGovern
Carver Mead
Robert M. Metcalfe
George Michael
William H. Millard
Pat Collins Nelson
Robert M. Noyce
Brian Randell

Kitty Selfridge
Michael Spock
Erwin Tomash

Paul Tsongas

museum Staff
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Finance and
Administration
Oliver Strimpel, Executive Director
Gwen K. Bell, Founding President
and Director of Collections
Mark Allio, Director of Finance
and Administration
Brian McLaughlin, Business Manager
Michael Halwes, Staff Assistant

Development and

Public Relations

Janice Del Sesto, Director of
Development and Public
Relations

Gail Jennes, Public Relations
Manager

Elizabeth Armbruster, Public
Relations Coordinator

Gillian Ley, Development Coordinator

Julie Oates, Membership
Coordinator

Kate Jose, Computer Bow! Project
Manager

Education

Adeline Naiman, Director of
Education

Natalie Rusk, Education Coordinator

Gregory Schroeder, Operations
Manager

Margaret Pezalla-Granlund, Group
Visits Coordinator

Exhibits and
Collections
Brian Wallace, Collections Manager
Dan Griscom, Exhibits Engineer
Tom Merrill, Exhibits Specialist
Tom Restivo, Exhibits Assistant
Greg Welch, Exhibits Developer,
Milestones of a Revolution
Richard Fowler, Exhibit Designer.
The Walk-Through Computer
Chip Morrison, Exhibit Developer,
The Walk-Through Computer
Mark Siegel, Design Assistant,
The Walk-Through Computer
Alan Symonds, Technical Director,
The Walk-Through Computer

Marketing
Noel Ward, Director of Marketing
Kathy Keough, Functions Manager

Store

Christina 0'Sullivan, Store Manager

Daniel J. Burke, Assistant Store
Manager

Brian Lee, Sales Assistant

Andrea Jones, Sales Assistant

Interpreters
Charles Caruso

Tim Granlund

Mehreen Hassan

John Les

John Mello

Beryl Palmer

Geoffrey Pangonis
Norman Simpson

David Thibodeau

Credits
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Michael Chertok, Page 22

Other Photos by:
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