begins a cocumentation of the events which
uarter of a century. The first chapter in this
ry ot our company is devoted to the [ife of

Poniatot!, Ampex tounder, and the decisions

On November {. 1969, Amoex wiil be 2% years oid. With this
the formation of our company.
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THE AMPEX STORY
Chapter One: "AMP”

8y E<mond G. Aagdeo

The story of Ampex Corporaticn can tegin no
other way than with the story of the spirit tenind
the ccmopany itself. Anag that spint, which still cer-
vades Ampex, belcngs to the Russian immigrant
who conceived ang founceg it 25 years ago, the
man whose ccurage, ccnfidence and dedication
did more to create tocay's tape recoraing inqustry
than any other singte person: Alexander M. Pcnia-
toft.

(1t is sometimes thought the "AMP" in AMPEX
stands for the unit of eiecirical current named for
Anaré Marie Ampere, the French pnysicist. ""AMP"
is in fact Poniatotf's initials; the “EX" stands for
exceilence.)

Alexanger Mathew Poniatoff was born in the
Kazan District of Fussia. about 400 miles east of
Moscew, on Marcn 25, 1892, His middle name is
the first Chnstian name of his ‘ather, such desig-
nations being a Russian family tracition. Mathew
Poniatoff was a successful Susinessman with a
coupie ¢of cozen employees engaged in cutting
timbertand ana proaucing firewooa and pans for
carnages and sieighs.

Throughout Poniatott’s life, ccincidence and fate,
il you wiil, play an impeortant role. (Poniatoff coints
out that the "“gooaness of people” plays an equally
important rote.}] Sut the distinguisning feature
througneut his life is his pioneering spirit—ihe
blending of tenacity and ccnviction remind you
of Alexanger Graham Seil. This is the soint which
inevitably separates the man of acccmplisnment
from the eordinary man, ‘he acventurer from the
meek, the discoverer from the straggter.

Scientific Interest - -

The young Pcniato!f cisclayed this spirit early in
lite ang showed a scientific tent even at the age
of seven. At that age, he saw a loccmotive for the
first time, was encnanted by it, and decided im-
meaiately that he wouid cesign ana build macninery
when he grew up. This fascination led tc studies
in mecnanical engineering at the University of
Kazan. ‘he impenas Ccllege of Moscow, ana an
M.E. cegree at Technical Ccllege in Karisruhe,
Germany.

While he was still in Germany at the age of 22,
Aussia deciared war on that country, ana Fcniatotf
found himseif trapoed. '‘Warned that he would be
thrown into a pnson camp tefore tong, he headed
west for Beigium. Cn the trzin, he met two Amen-
can women whose suitcases carsried trave! stickers
‘rom such places as Vienna. Rome ana Paris. When
the borcer guarcs threatened to-crévent Pemiatoff’'s
cassing (he socke no English, only German. French
ang Russian), one of the women thrust Rer bags
into the vyoung engineer’'s hand. 2nd teld the guaras
that he was an American, 3 member of her grcuc.
and was tcund for America.

He cot hrough ana heacecd for Great Sritain.
There ne regisiered with ‘he Sussian Smoassv
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to volunteer for the British Excegitionary Forces.
But he scon received wora that atl Russian youths
of dratt age were to report to Newcastie, to be
transportea ty snip to Norway, where they could
easily get transportation to their hometand.

Back in Russia, he served briefly in an artillery
unit and finailly cecame a pilot in the Imperiai Rus-
sian Navy, zssigned to huge flying boats made of
plywood and used as bombpers. He was then called
on to design armament for the lumpering craft,
and after :esting 37 miilimeter quns on piles of
coal, he successfuily installed them on the flying
toats.

Couidn’t Be idle

While he never saw combat action, severai epi-
sodes in the war point cut a persenality trait which
wouid display itself in various forms throughout
his life: Poniatott was never content to sit idle while
waiting for things to happen. Once, while his flying
boat floateg in the Baitic Sea waiting out a storm,
he decided to take off before the storm had sub-
sided.

“! was a typical impatient young man in those

- days,” he calls now. “The waves were so high that

when we were rciling along trying to build up air
speed. we hit the top of 2 wave and the plana broke
compietely in half. it was guite a sensation.” Sut
the speeg he haa attained was sutficient to carry
the pilot's hait of the plane to a nearby teach.
When he reported to headguarters after this inci-
dent, he was tola that a snioment of French fighter
planes had arrived, and he was in the group se-
lected f{or training as a ccmoat cilot.

He was excited at the prosvect of flying the new
fighter plane. While in training, he received instruc-
ticng to take the craft into a spin after climbing
1,500 meters. Poniatoff climbed to a safer 3,000
meters to attempt the maneuver. Despite instruc-
tlons to keep the ccntrols in neutral to get out of
the spin, he attempted to control the craft to puit
out of the szin faster. The aircratt did not level otf,
instead it went into a reverse scin compounding
Poniatotf's crobiems and canic. He said: “! remem-
Ser seeing ncthing but sky sginning around me.
Finaily, | threw ihe ccntrols in neutral and pulled
out of the earthwarag spiral just a few feet from the
rooftcos of a viilage.” The 1,200 meter edge he
had allowed himseif in the maneuver saved him
from gisaster.

FPoniatoft never had the opocrtunity to fly the
new pilane in ccmbat. Sefore ne could te sent to
‘he front, the Russian Revoiution started, and the
geace treaty was signed :Setween Germany and
the new government of Russia.

At the end of the war Poratort looked forwarc
1o resuming pursuit of his mechanical interests,
tut the Bclshevik Revoiution was spreacing. While
at his home he was ccntacted by an underground
grouo of cfficers and asked !0 join the White
Forces whnich were Seing arganized to overthrow
the Cemmunist government. He was teld to siay
at home and wait {cr instructicns, He didn't re-
ceive any word ‘or some time. One day ne heard
heavy zrtillery fire near his home. He xnew that
e Civil \War nad stzrieq. znd he must tiemot to
rzach :m2 Whita forces withcut fziing into tka

n2ncs cf tha2 Communisis,



He dgecicea to hire, for 2 pnice. the Red Com-
missar cf his viillage to drive nim to the ccmoat
area. |f they were capturea by Red forces, the
Commissar wouid show his crecentiais. Cn the
other hand, if they they were captureg by the
‘White Forces. Fomatoff wouid snow his criicer’'s
creaentiais.

Mere cnce more, the fates intervened for the
young engineer. He and his criver were siopregq,
ang they sucdeniy realized their pian hag one ilaw.
They gid not know which credentials to show De-
cause they cidn't know which side the guard was
on. Preducing the wrong credential wouyid be gdis-
astrous to both of them. However, Pcniatoft noted
the guard's golished boots, his reasonaply ciean
and tailoreg uniform, and decided to gamoie on his
White papers, reasoning that the insurgent Reds
weare less likely to be neatly umiformea. He pre-
sented his officer's paper and fcuna himseif in the
area of the White forces. The Reg Ccmmissar was
sent on his way uynharmed.

Poniatotf vividly rememoers flying over his par-
ent’s home and waving proucly to his mother ana
father, but being unable to land because the Ka-
zan Qistnect was occucied by Red forces. it was
the |ast time he wouid see his parents.

Cunng the two years of Civii War, :he White
Army retreated througn Sibena. Finaily, the groug
ot White forces to whnich Pomatoft was attacheq,
learned that Admirai Kolchak, Chief Coemmanaing
Ctlicer of the White forces in Siberia, and his miii-
tary staff, had been routed and killeg oy the Red
forces. The pitter struggie was over.

One member of Poniatoif’s group was Caotain
Eugene Kostritsky, wnho had visited the United
States years before. He kent his men entertained
with stcries of the American city, San Francisco.
So fascinating was the man's ‘afe of life in Amer-
ica, that Ponmiatot! decided then and there that if
he made it througn the revoiution alive. he wouid
go to San Francisco. Knowing he wouid never see
his famiiy ¢r his home again. the 28-year-old pilot
set out o make a new life for himseit.

From Siberia he escapea into China in 1920 with
high hcoes of going on to the United States. in
Shangnai, thougn, new citficuities arcse. Fenia-
toff’'s English was pareiy intetligitole, but nis Ger-
man managed to get him around. He looxea for
mechanical engineenng work, but there was none-~
ail the machinery in Shangnai was imcorteq. Fi-
nally, his German landed him a job with the Shang-
hai Power Co., coing something ccmpletely new:
electrical cesign work.

A Seven-Year Wait

Poniatoff then found that getting cut of Shangnai
was almost as cifficuit as nis escane from Sussia.
He had no gassport, no birth ceruficate—nothing
Sut his Army gapers. The L2acue of Nations even-
tually began issuing passoons to fussian refugees.
it took Fecniatoff seven years to get this essential
cocument.

At 3£ years of age, he finaily saiied for San Fran-
cisco. Me had a2 32.0C0 tcnus given him :ty the

Shangrai Fower Co. for his five years of service,
Ind z giswng latter of ‘atrocuciien (2 zn influential
£330 &t ine Gerzral Zizcine Comczny in Naw
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technical career any longer. When ne langed in
San Francisco, ne gecideg to give rural life a try—
He wouid tecome a ‘armer in this great moagern-
ized land of America.

But a shock greeted him. He fcund very quickiy
that America in 1827 was not “the land of pusn-
suttons ana mecnanized farming that | thought it
was.” A Russian church in San Francisco provided
directicns 1o the nearest Russian ccmmunity of
tarmers. Poniatoff was “‘very disappointed.” The
‘arming ccmmunity was poor. The grape growers
and chicken farmers in and arouna the Petajuma
area north of San Francisco worked very hard to
make their living without the help of advanced or
modern equipment.

So, with typical optimism, ha used a portion of
his $§2.CCC to travet around the country, seeing the
sights and cities of America. He visited Los An-
geies, Chicago, Washington, New Yark and he
marveiled at how prosperous most cf the nation
seemed to be. His tour ccmpteted, he decided to
use his (etter of introcuction to General Electric
in Schenectady, New York.

“The letter was a little too praiseworthy,” Ponia-
toff says in typically modest fashicn. "t said | was
qualified for joos | consicered way teyond my
abilities,

G. E. cign’t agree. He was hired as an engineer
and immeagiately assigned 0 a circuit breaker de-
sign group. Another event haopened at this stage
of his life which aptly characterizes the man des-
tined to launch an important new industry.

At his first meeting with General Electric engi-
neers, Poniatot! was befuddled by the technical
terms these fast-speaking Americans thrust at-him.
So he merely took notes at the meeting, saying
nothing. The first thing he did at the end of the
day was to go to the library to decipher the compli-
cated terms he had written down at the meeting.
To his celight, the librarian was a Russian. The
man took Poniatof! under his wing, quided his
studies, and it was aimaost a month before Ponia-
toff said anything at the meetings with the engi-
neers. Sut wnen he did, he knew wnat he was
‘aiking about.

A Challenging Assignment

A year (ater, with two patents issued in his name,
he was cailed into the office of the head of the
department. He was toid that he wouid be a project
engineer on a new vacuum type of circuit treaker.
Poniatof! said that this was the onty time in his
lifa he was hesitant since the project !ocoked too
difficuit tor him. He asked Mr. Rankin, the cepart-
ment head, wny he was seiected ‘or this project
instead of one of the more experienced engineers.
Mr. Rankin reciied with a smile: “These engineers,
~ecause of their great exgerience, alreagy know
that it cannot be ccne. You are not smart enougn
vet to xnow it is impossible, ana that's the reason
| selected you.”

Pomatcit successiully ccmpleted the vacuum
zircuit assignment and with heigntened seif-con-
‘icencea cecicec at l2si to co to San Francisco. This
was in 1830, Fis gcal was 10 werk in the czveiop-
Tznt of new Zrocucts. 222z2use of the csprassieon,
e wzs unztie to find zny researzn znd cavsise-



ment worx. “ew ccmopanies were risking invest-
ment capital on the future. ~e acceptea the one
job that was availabte to him as an engineer with
the Pacific Gas & Electnc Ccmoany. He never lost
sight of his researcn goals. however, and ccn-
tinuea to seek such work. During his search he was
told that to spenda maeney in sucn times on gevelop-
ment of a new proquct, cne has to be crazy. Even-
tually, in 1940, Foniatoff foung sucn @ man in irving
Moseiey, ‘wno operated a smail company called
Dalmo Victor, wnich was developing small eleg-
trical apptiances. In his eagerness for this type of
work, Poematoft offered his first three menths’ serv-
ices without pay.

Daimo Vietor was at the time manufacturing
permanent wave machines and had proclems. The
temperature controis of the machine created ragio
interterence, for one thing, and the waves pro-
duced were not as permanent as cesired. Pomatoft
ceveloped a new system that solved these proo-
lems. Moseley patented the new czntrols in Fonia-
toff’'s name. The patent was soid and Poniatoff
received 3 portion of the income from the patent.

Meanwhile, Daimo Victor had teen deveioping
an electric razor which when put on the market
brought a patent infringement suit from a major
manutacturer of electric snavers. Calmo Victor lost
the suit and was forcea to requce expencitures in
deveiopment work. Poniateff went back to P. G. &
E. At this time he met Helen Hess of San Jose.
They were married soon after ang settled in Miil
Vailey near San Francisco.

Still eager for product deveiopment work, Fonia-
toft went to work for Westingnouse in Sunnyvale,
and grew fond of the life on the Peninsuta.

In 1942, as Wortd War Il raged, Pcniatoff got a
call frem his old friend Moseley asking him to
come back to Calmo Victor. Moseley had received
a ccntract to deveiop Navy Airborne ragar scan-
ners. According to the ccsntrace, the develocment
ot a prototype of the scanner had to Se completed
in 1C0 days. Peniatoff quickly accepted.

“The project group went withcut shaving for
days at a time.” he recails. “The worxing hours
were from seven in the morning until 11 at nignt.”

His Cwn Company

Tweo of the components in the Caimo Victor
system, sophisticated motors and generators, were
virtuaily impossiole to obtain from existing sources.
Seeing this as the opportunity for his friend to
astablish his ocwn ccmcany, Moseley suggested
that Poniatotf start manufacturing the two neeged
components. Foniatott ook his own resources,
rounded up a nanctul of men, cutfitted the aban-
coned furniture |cft acove the Daimo Victor glant,
in San Carlos, Califorma. and formed the Ampex
Electric and Manutacturing Company. The Dalme-
Victor building, in which Pcniatoft cegan his com-
cany, has since been reglaced oy @ sucermarket,

it was Ncvemoper 1, 1944, At 22 years of sge,
when most men are teginning to pian for retire-
ment, Alexander M. Poniatott ‘ounced his com-
cany. The young cilot of Warla War [, custeg
"cm nis mometzng = 2y "e Csmmunistis, was on the
szhcid cf zne of ¢ tiicent <sveics-
ot RS I Totidote IYes ::f

Today. as ne apprcacnes this month’'s 77th
Kirthday, Mr. Pomiateff is active as aiways with
vanous projects. As Chairman cf the Boarg of
Ampex. he leaves active management of the
corporation to younger men. He heads the
company’s Alexander M. Pcniatoff Laboratory,
which is cevoted to investigation of aavanced
and experimental techniques in magnetic re-
cording. He keeos reguiar hours in his Ampex
oftice and pays fasticious attention to his
heaith. |n his cffice he has an ultravioiet light
system and equipment to ionize the air.

He devotes a great ceal of his time to the
important field ¢f preventive medicine. In his
opinion, scientitic and technoiogicat advances,
aithougn benefiting man in many ways, have
brougnt with them a compiexity of lile which
is often cetrimental to human heaith. Medi-
cine and surgery have made great progress,
but tensions of tig city life, polluted environ-
ment, and insufficient contact of man with
nature have created many new diseases.
Knowiedge and understancing of environ-
mental factors inciuding nutrition, he con-
tends, wiil prevent diseases or reduce their
incidence, and as a resuit wiil extend man’s
usetul life.

And the passion that radiates from his clear
blue eyes makes every visitor share his ex-
citement. He pursues his philosophy througn
various channeis. He takes active part in sev-
eral fcunaations which are devoted to medical
research and to educational and charitable
work. He sconsored and organized the Foun-
cation for Nutrition and Stress Research of
which he is the Managing Directer.

He says: "“A man’'s life is not compiete un-
less ne has made a contribution to humanity.”
And he thinks the cpportunities for making
such contributions are numercus: “The United
States still has the greatest potential of any
nation in the worid. The cestiny of man is to
te invoived in creative work and !@ acguire
new knowiedge, angd to make new discoveries
which are of value and imoortanca to human
lite ang progress.”

Mr. ang Mrs. FPoniatotf live in the spacious
home he cdesigned (the l|ate architectural
genius Frank Lloya Wright, who was czn-
suited on pians for the house, sanctioned the
entire Poniatoft cesign exceot for a fireplace
position). While at home, the Pcniatotts spend
much of their time gardening. They grow
many varieties of fruits and vegetabies and
exceriment with soil conditioning and the
addition of cheiated minerzais and trace ele-
ments te imorove flavor and nutritional value
ot garcen proguc!s.

AS a young toy, he was imgressed with the
Tanar violin music of his neignscrs. On his
sound sysiem. Poniatoff ncstalgically snjoys
violin music of Icpclitev-ivanov, which reflects
the Tartar influenca.

What kind of ecuioment cces this gicneer
of tzpe rezorzing cwn?
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find,” =e says with 2 chucxiel

M



Below, one of the first agvertisements for the Modet 200. it
appeared in YARIETY on July 28, 1548,
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The Ampex Story
Chapter Two:

The Deciding Years
by Edmund G. Addeo

n the waning cays of Worid War |l, before the
Iawesome agpearance of the atomic tomb, a
highly deccrateag Navy piiot paid a visit to tiny Am-
pex Electrnic and Manutacturing Company in San
Cartos, Calitornia.

His visit was one of several of its xind arranged
2y the Navy to urge maximum efforts By key sup-
cliers. Amoex, not yet a year oid. was producing
critical compenents for zirborne ragar systems
used in Navy aircraft.

Ampex empoicyees listened as the pilot described
his exgeriences flying night reconnaissance mis-
sions.

“Suddenly,” he said, "all forward guns on my
plane coened fire. A few saconds later, | saw a
<Japanesa plane, enguifed in flame, falling toward
the sea.”

The guns were activated by the plane's radar
system. Compcnents in the system were supglied
by Ampex.

This was cne of a numter of occasions when
Alexancer M. Pcrnuatoft’s charactenstic concern
with procuct excellence was recognized and ac-
claimed.

in his own waords, "no effort was (oo great to
ceveiop ang buiic crecucts of highest performance
and reliability.”” Suen a gniiosccny, matched in per-
‘ormance. is the ‘oungation ¢n wnich Ampex is
zutit.

“in designing the hignly critical motors and gen-
erators for the raqar systems.” Poniatoft recalls,
we useq newiy cevelgoec ainicg magnets {c pro-
duce magnetic tielas. This increaseg the etficiency
anc eliminated one set of electricat windings. For
nigh reliability, the seconec set of windings was
vacuum imgregnatea using a sdecial synthetic
resin.”

Not lang after celiveries of the racar cemeconents
started. Ampoex founc itselt a singte suoplier in
soite of military ruies :hat !here must ce 3 mini-
mum 2f two manufaciurers for atl criticat items,
Ffagar ccmocenents of he second supglier were
failing in service in scite of aifarts (o imorove the
guality. Filots were refuc:znt to ily planes if the
ragar ccmocnents were not made oy Amgex. As
2 result, the Navy mace he uncrececentad move
¢f apoginting Ameex as & sing!e suoplier. Acesra-
a¢ 1¢ Nzavy rsecrgs, nct 2 single Amoex unit aileg

wan 9 Waller
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Cabrat wno was 1n cnarge of Procuction ana Qual-
ity Ccntrot at Ampex cunng this period. Later,
~th the encouragement of Ampex management, he
startea his own csmpany in Los Gates manufac-
'uring aircorne ragar maotors ana generators wnich
Ampex cec:ced to cisccntinue.

When the war endeg. Ampex tcok a cay oft to
celebrate the ena of war ana viciory. Oays later,
the Navy cancelled atl Amcex cgontracts.

Frienas of Poniatoff, expenenceg cusinessmen,
advised him to dissoive his company. In their opin-
ion Ampex had no chance to survive. With insuf-
ficient capital, no marketaoie peacenume proguct
ang very little business experience, he wouid not te
aple to ccmpete with oid, establisheg ccmpanies.

In spite of the fact that Peniatoft ccuid not cis-
oute ihe logic of his business advisors. after a
coupie of sleepless nights he decided to ceveloo
a peacstime product without any change in the
personnei or organization of Ampex. He gives two
reasons for his decision. First, cissolving Amoex
meant surrender without cutting up a fight. Secona,
he couid not see himself saying gcod-ove (o the
Ampex ceopie wno nac worxed with him so suc-
cessiuily. Everyone in the organization was waiting
for Peniatoft’'s cecision ana ready to work on any
project.

Pomatoff faced the sertous probiem of maintain-
ing his staff intact at a time wnen there was no
work for preduction geople. ""As fortune wouid
have it,” he remembers, '3 business representative
of a furnace company visited Ampex shortly aiter
the Navy cancelled our ceontracts. The man asked
that Ampex bid on the ccnstruction ¢f motors o
be useqg in his company's furnaces.”

Mr. Poniatot! stated that the cuality of motars
Ampex was ecuipoped to manufacture would te too
expensive for this customer’'s application. in sgite
of Poniatoff's acmonitions. the businessman in-
sisted hat Ampex 2id on :he contract.

The price Ampex Guoted was more than fcur
limes the cost of these motors prior to the war.
Oisregaraing the high cast. Ampex received an
srder tor 10.000 units. Reneat orcers for an aadi-
ional 40.000 motors kept the production grocuo at
Ampex Eusy until they czuld tegin work cn the
new Ampex oroduct.

“In the early days of cur ccmpany, whenever a
serous grotlem arose.’ states Foniatoft, “some
unexpecied event appeared cn the horizen oro-
viding the cpportumity to scive the prooiem.”

RECORDED SQUND

The possibilities of imoroving the quality of re-
corded music always intricueg Pomatoff tecause
of his love for classical music. As-a resuit, he maae
the cecision tc cevelop and manufdgiure high fi-
delity amoplifiers ang scezkers for 3 new scuna
system.

Cunng this ceriod, two Santa Clarz University
gracuates. ictally unxnown to 2acn other, were
‘ollowing caths that -woulg ultimately lead them
10 Fomaetoff. Tha meenng was 10 craaie 3 lace re-
careing AZusiry with eccnomic rarmiicatiens that
w3dig "zve I7ggisc e ming of the mest cou-

- - el - -t .
—:stig sicnesr.

About the time Alexancer Poniatoff was starting
3 new life in Amenca, a young etectrical engineer
from California was taking his first job with the
Shetl Cevelopment Cs. That was 1928, ang Harold
Lindsay csntinued with Shell untili 1941, At that
time, Linasav went to work for the Lawrence Radia-
tion Labs in 2erkeley, on the highiy-classified Man-
hattan Prcject. Al night, he worxed cn high-aititude
flying safety techniques at nearocy Oonner Labora-
‘ories. In the summer of 1945, these projects were
completed and, 'oQking for another job, Lindsay
called some triends on the San Francisco Penin-
sula and found a position in a high-vacuum equip-
ment piant.

The piant soon burned down, and, in what would
soon turn into beautiful irony, Lindsay went to work
for the fledgling Qalmo-Victor Ca., which by now
had a few hundred empicyees as a resuit of its
successfui radar equipment Susiness during the
war years. He eventually met a man named G.
Forrest Smith, wno worked for a young firm in a
lowt above Caimo calleg Ampex., The men fre-
guentty discusseg their mutual interests in ctassi-
cal music and engineering design. Lindsay became
interested in some :ntimations by Smith that his
firm was cevelocing new proguets and wouid wel-
come any of Linasay's ideas in the high fidelity
area.

Now the other Santa Clara gracuate comes into
the picture. Major Jack Mullin, a Signat Carps
ofticer stationed in Englana during the war, was
aiso a classical music enthusiast. While monitoring
German radio treaccasts from his post in Engtana,
he heard brcadcasts of symphony concerts, odcly
enough in the early hours cf the morning. These
couid not be “live'" Croagcasts at such hours, yet
the programs cenainly did not originate on typicat
etectrical transcriotions. It cidn't take an astute
electrical engineer—wnich Muilin was and is—to
discarn 3 transcription frem the reai thing, since
ranscrigtion soung was pinched. There was other
evidence that the Germans haa some new high
quality recorging techniques. Sroadcasts of
speecnes by Hitler ana cther Nazi officiais were
hearg in one tcwn ana city atter ancther, to camou-
ilage their wnereaoouts. tut it was obvious to the
Signal Coros engineers that they cculgn't possibly
be moving around so fast. The “live-souncing”
aroadcasts had o involve scme improved recorg-
ing method.

Mullin, wno had performed some recording work
for a San Francisco industrial filmmaker, P2imer
Fims. Inc.. went o France with the Signal Corps
after V-2 Day, and cbtainea cermission to go to
Germany (0 investivate the Cermans' recording
techniques. At apout the time Hargid Lindsay was
;oining Calmo-Victor ang Alexancer Poniatoff was
receiving canceilation of his military contract for
ragar generators. Mullin ciscsverec a_black :runk,
zbout the size of a foot locker, cesigned for the
Germans &y Teiefunken znd called a Magneto-
chon. Mullin knew this Sizzrre S¢x was the source
of ‘he live-souncing crczaczsts he hac heard in
.ingcn. anc &lier sxaTining hg insirument. saw
Donouie Te @ vzluzcsie rsicrling cavice ‘or mus
fimemaning Nerk in ing Siatas.
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HISTORIC SOUVENIR

After filing his reports with the Signat Coros,
Muilin scon found there was quite zn amount of
left-over machinery from the ccniiscated war items,
and that this machinery nad teen cualiiieg as war
souvenirs. Muilin toox two of the Magnetlopnons
carefully cisassemtied them, and along with 2%
rolls of magnetic tape, sent them home to San
Francisco in ordinary maii bags. They arrived with-
Qut camage and awaited him upon his discharge
in early 1248,

Meanwhile, Lindsay and G. Forrest Smith met
frequently to ciscuss hign ficelity sound ecuicment
pians for Ampex. Lindsay wasn't certain it was the
best direction in postwar years, tut Ameex seemed
‘0 be ieaning that way.

In July ot 1948, Harold Lincsay attenced a2 meet-
ing of the Institute of Radio Engineers in San fFran-
cisco. At the meeting, Jack Mullin gave a demon-
stration of the unique soung recorcing machine he
had brought {rom Germany. The demo ccnsisted of
an “A-8 switching'' tecnmiaue, wnereoy a signai
was btrought from a “live" soung source into the
recording machine, wnere it was recoroed. Sy ptay-
ing it bacx immegiately, the demenstrator couid
throw one switch, A", 0 hear the recarcea signal.
or another switeh, “S”, (o hear the signal tefore
it was recorded. With the Magnetoohon, Lindsay
couldn't teil the difference.

MHe wss astounded. He saw immediately the im-
pact such a machine ccuid have on high fidelity
recording, and on the music-loving cemmunity in
general.

After the IRE meeting, Lindsay collared Mullin
and taiked at length with him. Lindsay pointed out
the tremendous pgotentiat Mullin had in his hands,
and Mullin agreed. Mullin, however, rightly xnow-
ing that expioitation of this unique machine shouid
be a cautious matter if it were to Seccme grofit-
able, guaraeagly avoided [etting anyone—nciuding
Lingsay—<now anything of the Magnetoonon's re-
coraing neacs and eiectronics—the most imoertant
gsans of the macnine. He cig, however, ‘ell Lind-
say to give him a cail i he neeceg any neio.

Lindsay nodded, still dreaming of the future of
tape recording. “Somegay,” he told Mullin, "1'd
like to work on that.”

Lincsay's “someday” wasn’t far off. in Qctober,
when he finailly met Alexanger Pzniatoff, whom
Smith hag mentioned many times 2y now. Lindsay
spiritedly teid Paniatoff cf hig excerience at the
July IRE meeting, and Pcniatoif was intrigued.
They deciced !o give Muilin a call, but Mullin's
cffice toid them he was en route.to Los Angeles
to demonstrate the Magnetoonon -tg~the Cctober
IRE meeting in that city.

FINALLY, A PEACETIME PRODUCT FOR AMPEX

Hurriegly, Pzniatoff left ‘or L. A. 'When ne re-
turned. he czlled Lindsay at Dalma-Vigtor. Tne twe
men excitedly ciscussec ‘e :cea of (he Magreto-
srcn 2ng irciczied 0 Liuilin that thav'd fixe o
aveshigIie N2 sgssiziady Sf mamuistiuning suen

rcer n ne Jnmiteq S.zeEs.
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Mullin tota Poniatoft that he had acceoted a posi-
tion as a consuiting engineer with a company owned
sy Cclonet Richara Ranger. Coloney Ranger, a-Sig-
nat Corps officer nimsett, haa also brougnt a Mag-
netcpnon from Germany ang was working on a
project 1o ceveioo and manufacture a professional
type magnetic tace reccrder. He engaged Mullin
as a Consuitant and as a resuit, Mullin was not
avaiiabte to Ampex.

At this time, Poniatoff made a firm decision to
cdeveiop a high fidelity magnetic recorcer. He went
to Dalmo Victor management, telling them that he
wouid like to employ Harold Lindsay at Ampex.
They had na objections. On Cecember 10, 1948,
Lindsay accepted a position with Poniatoff. His
first task was to design a Magnetic head for the
proposed Ampex tape recorder.

After testing various laminations and hydrogen
annealing of high permeability ailoys, Lindsay
came up with a head that he and Poniatoff took to
San Francisco to test on Muilin’s Magnetophon.

“The most exciting moment of my life was just
belore | pushed the button,” Lindsay says today.
1t seemed as thougn everything rested on wnether
it worked—our sersonai futures anag the future of
Ampex.”

The new head worked perfectly and Foniatoff
had full confidence that Ampex couid make a tape
recorder of its own.

Lindsay was put in charge of the design of the
first recorger which was given the designation
Model 200. The ocjective was to design equipment
for top performance with the highest reliability. No
consideration was given wnat the cost of the unit
wouid be. The total expenditure in building the
first working prototype was $76,000—a heavy fi-
nancial burden to Ampex during this period.

The year cetween Oecamber 1246 and 1947 was
an exciting one for Ampex, tut a year not without
its anxious moments.

To begin with, Foniatoff's '‘silent partner” was
skeptical of Poniatoif's plans. He ccnsulted a grouo
of “expernts’’ wnose consicerec oginion was that
magnetic tace was not gractical. The threading of
‘ape was 1co cumbersome. Furthermore, il this
thin, fragiie tace were to break. it would com-
oletely ruin the recarding.” (see fgotnore)

Poniatoff was uncaunted Ly these negative opin-
ions, and proceeced (0 build the new recorder. As
a resulit, his "'silent gartner” asked Poniatoff to fing
a party to buy him out.

Financial prooclems soon mounted. Poniatoft re-
calis at teast two weeks wnen nNc one received a
caycheck., cut enthusiasm and confidence were
high, and nc one was gisturzed.

Loans from First National 3ank of Sedwood City
(which was later (0 become Wells Fargo Bank)
kept the company coing.

AMPEX MEETS CR0OS3Y

In 1847, 2 ouclic relieved cf war was listening
0 ragio enteriainment in record numoers. and sucn
zreat snews zs the Uniteg States Slaet =cur and
‘ne Slangard =ecur were 2i the csax of thelr coou-
‘anty. Sing Croscy's racic show nac tasEn crne of

n
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something haccened. 2ing's Heoper rating cegan
t0 crop in scite of the fact ihat mis matenal was
as spngntly as ever. A cuick analysis uncovered
the prootem. Crosby typically reccraged about an
hour long show in the stucio. Engineers then ¢ut
aown to a3 hait hour. The trcuble was the gisc-to-
disc cubbing and eciting. !t was of poor cuality and
Got worse with eacn transcriction in soite of the
fact that the American Sroadcasting Ccmeany was
using the finest gisc reccrding squipment.

Accoraing to the centract tetween Bing Crosby
and Philco (the sponsor) it his Hooper rating
dropped to 80, 8ing Crosby had to go on the air
live. Crosby told his associates hat he woula
rather cancel the contract than to do a live pro-
gram.

A group of peopie connected with the Crosby
Show nad attenced the same |{RE meeting in L. A. at
which Poniatotf had tirst viewea the Magnetophon.
These peopie, quite naturally, got i@ know Jack
Mullin and expressed interest in nis recorcing ma-
chine, As ratings dropged. they invited him to Les
Angeles (0 record a Crosby show on tape. ABC
engineers were naturaily skeotical of magnetic
tape and made Mullin cub his final egitea !ape
onto cne or more “‘sturdy ana cependable’” discs.
8roagcast quality was noticeaply oetter ang au-
dience response was gcod. Crcsby immedgiateiy
asked Muilin wnere he ccuid cctain magnetic re-
cording eauipment. Since Cclonel Ranger's cevei-
opment project was far tenind Ampex gregress,
Mullin told him about the smaill firm on the San
Francisco Peninsula whicn was ceveiooing record-
ing eguipment. Foilowing this, Crosty invited Am-
pex to demonstrate the reccraer in Los Angeles.
So great was the spontaneous reaction and interest
in the new recsrder on the part of the Crosby en-
gineers and entertainers. ihat the cemonstration
lasted a tull day.

Immediately after this, Easil Grillo, manager ot
Crosty Enteronses, arrivea in San Caries. He toid
Peoniatofl that 8ing Crosby hag called from Para-
mount Studiocs wnere he was making a movie, and
asked him to go to Ampex and orcer recoraing
macnines.

McSharry, financial and production manager of
Amgex, worked cut a preposal. 2asi Grillo was
‘oid that to make the gcst of macnines reasonaote,
the minimum arder shouid be 20 units. and in this
case the pricea would te $4,0C0 ger unit. Since the
macnines were cusiom-buiit, Crosgy Enterorises
was recuired to make a deccsit cf £80,000. Sasii
Grillo accepted the terms and mace the ceposit.
Crosby then resold ihe equicment 1o the American
Broagcasting Cocmpany.

Since magnetic lape was not available in the
United States, Ampex ceciced to-import tape fram
Germany. it wasn't locng ceiore word Segzan (¢ get
around a2tout the new Ampex ceveiopment. A rep-
resentative cf Aucio Cevices Ccompany orougnt
Ampex a samgie of magretic tace nis cemeany
was ceveloeing ang askea ‘c test it on ithe new
mzchine. A r2oresentative of \Minnesota Mining
zre lanufesivning Co. czme soon aiter. Uilimeaialy.
34 cavelccag ang ontrcsuces 2 seusizcilry l:ce

n Ume {cr c3@ .l Amgex TaEchinss.

in April of 148, the first seven machines with-
cut life test (time cid not germit) were deliveredg
to ABC ang placeq in service for time defay net-
WworKk shows across the country. After the Mode!
200s haa ceen in cperation for seven months, Pon-
1atotf receiveg the following letter:

“Commencing April 25, 1948, and continuing
through Septemoer 25, 1948, (a total of twenty-twa
weeks), the American Sroaccasting Company in
Chicago recorded cn the Ampex, approximately
seventeen hours per day. For these 2518 hours of
playbacx time, the air time oSt was less than three
minutes: a truly remarkable record. We believe
thar a large share of the successtui operation was
due to the use of the Ampex tape recorder manu-
factured by your cemopany. We wish (o thank you
for your solendid ccoperation in supplying us with
this line piece of equipment capadie of withstang-
ing the severe ccndition impesed during our de-
layed cayiight savings time program.”

Very truly yours,
Frank Marx, V.P. in Charge of Engineering
American 3roadcasting Company

NEW PARTNERSHIP SPURS PROGRESS

As orders began to rise, Pcniatotf was visited by
‘'wo brothers—Jjoseph and Henry McMicking. Jo-
seph McMicking had a business in the Philippines
and was contemplating investment in the United
States. Wells Fargo Bank toid him that Ampex was
a comgany with a potential future. After a tew visits
ang discussions, McMicking and Poniatoff came
to an agreement. Mr. McMicking bought out Pon-
iatoff's “silent partner”, grovided financing and
heiped in the organization of management of Am-
pex for expansion. His great interest in technology,
his iceas for new applications of magnetic record-
ing ang his enthusiasm in connection with the fu-
ture possibilities of Ampex were inspiring 'c every
memoer ct the ¢csmpany.

Eventually 112 of the original units were buiit
and sotd at the price of $4,000 each. The next
orger after Crosdy ang ABC was from Qecca Rec-
aras for mastering phenograpn recards. Cther net-
works ang recorcing cosmpanies quickly followed
suit. The nigh fidelity era was zorn.

The historic Mogel 200 was manutactured
througnout 1248, During this geriod consiaerable
experience in the techmgues ¢f magnetic record-
ing was acczuired. The xnowiedge was used in the
cevefogment of a new recorder with lower tape
speed ana iower groduction czst while retaining
the same nigh cuality serformance. Lindsay again
'~as nameq :Sroject angineer. This new unit was
designateg :ne Mode! 200.

Oesign catents of the Modet 300 set down var-
ious ccnficurations which zecame the National As-
sociation of Sroadcastars (NAB) Standarcs. it was
received with gr2at enthusiasm cy Ampex cusicm-
2rs in Juty ¢f 18439, Amgex was on it§ way.

lany vazrs 'ater Fasiatet! ‘susg aut frem Jr. Hevae, Pras.
zant of T2'afusxen. nat Sr vne =3¢ Srosstes "t Tang-
- s s -
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Two men wno were influsntial in breaking the sound bdarrier
in magnetic tape recording—Josegh McMicking (right, photo-
graph taxen shortly atter Mr. McMicking suggestea that Am-
pex taxe on the deveiocomant of the instrumentatian recaraer)
and Tom Oavis. now Ampex Group Vice Presioent (photo
taken n 1967).

The Instrumentation Q-
vision’s newast recoraer,
the FR-1500.

Jelow, instailation of the Todd-AO motion picture and sound
system in the Egyptian Theater in MHoilywocod. The deveoo-
ment of this system put Ampex in the theater sound Jusiness.

The Modaei 500, tha first militarized instrumentation recorder.
Tom Davis soid the first 50 moagais of this recorder singie-
handedly.

The Ampex Story

CHAPTER THREE

Magnetic Recording
Breaks Sound Barrier

Ly Esmunag Adceo
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\ hen a symghony is recorced on magneuc tape.

the soung waves cof the instruments are con-
verteg into electrical signals by the microchone.
Capturing and resrogucing those signals with un-
ernng ficelity was the prime cgjective of the young
Ampex Sieciric ana Manutacturing Ceomeany in
1948 througn 1250.

Not immediately obvious to anyone at that time
was that any physical phenomena whnich ccuia be
converted into elecirical signais ccuid te recorded
on magnetic tape. This cisccvery was {0 ogen up
new markets which held greater potential than the
application for audio recording.

A Project from Washington

By 1950, Ampex was firmly establisheg as a pro-
cucer cf protessionat magnetic recarcers for radio
networks ang tha recsrging inaustry. By this time,
Alexancer M, Poniatoff hag adced two more engi-
neers to his staff to work on further gevelogment
of units which were in groduction ang to plan for
the next generation of recsrcers.

At this time, Joseon A. McMicking, the man wno
Srougnt financial sugport and his cersonal enthusi-
asm about the future of tape reccraing to Ampex
in its aarly days, returnec frcm cne ot his trips to
Washington with a cnatlenging cueston. He askeg
Poniatoft it the frequency respcnse c¢f the Mocel
300 couig be extencea from 22 to 1C0 kilocycies to
allow the equipment to he used for a new applica-
tion—recording phenomena other than sound.

The question provided the coportunity to test
the talent and atility of the newiy exgandged engi-
neering group at Ampex. Poniatoff’'s ccncern for
excetlence wnich dispiayed itseit in the precision
design of the Mcgei 300 was the factor that allowed-
the unit to be aacapted to this new requirement
without great difficuity. The speciticaticns were
met. Instrumentation tape recording Secame a
reality.

McMicking, wno served cn MacArthur's staft
during Weria War {l, ang at cne time was Eisen-
hower's flight instructor, maintainea his contact
with top military cersonnet in Washingtan. e dis-
cussea Ampex magnetic recorgers with memoers
of the military technical grouo ancg learned {rom
them their special requirements.

Later, after another of his trips to Washingten,
McMicking askea if Ampex ccuia cevelop a unit
which would recora ail low (requencies down (Q
zero. This wouid ¢reate a new field of agplication
for magnetic recording, e stated.

The first reaction ‘ar an engineer familiar with
ihe principies of magretic recoréing was ihat this
ccuid not be dcne. Trne aifficult 1ask was accomo-
lished. however, with the cevelccment ang intro-
guction of the FM (frequency mocuiaticn) grinciole.

Amgcex was ncw in :he instrumentation recora-
NG Tusiness Cut the craclical esoects such as the
small "umzer of rsacily asvailzcte cusiomers for
‘hese Iredusis Zic not .nciczie (he zoiantigl of the

&
“elg. The Sig reciem yet famainac IC Se scivec—

Who were the prospective customers for these new
recorging units ang hcw coutad Ampex reacn them?

New Markets for Instrumentation

At the time Ampex was conducting its first in-
strumentation ceveiopment work for the govern-
ment, Tom Qavis, Engineering Sales Manaqger for
8ing Crosby Enterprises, was independently seek-
ing new applications for Ampex products. 8ing
Crosby Enterprises had cistricution rights for all
Ampex groducis and Cavis was responsible for
marketing these pgroducts in the 11 Western states.

Thomas E. Davis had earnead a B.S.E.E. at the
University of California at Los Angeles, and did
post-graduate work at Columbia University. At the
end of World War |l, he became affiliated with Bing
Crosby Enterprises and was immediately intro-
duced to the new Ampex recorders.

“From the first time | laid eyes on the Ampex
recorder, | was {ascinateq by its possible aoplica-
tions,” Qavis states. ! couid see the potentiat of
the new recorcing technology. After studying the
Ampex recorcers, and ccnsulting closety with the
Ampex engineers, | was highly interested in the
idea of instrumentation appfications. | realizeq that
any signat recorded on magnetic tape couid be
reproduced later as many times as required. Engi-
neers and scientitic persqonnel could repeat the
originali exceriment piaying a magnetic recording
over and over, instead of relying on the traditional
singie otservation.

“So with a heavy Mogel 300 in the back of my
station wagon, | took to the read and besides look-
ing for sound recording customers | sought new
applications for this amazing unit.

“! never really sold an instrumentation recorcer.
My efforts were to find a cerson with a potential
company-—an engineer who ccuid understand the
possidle uses of magnetic recording, | did every-
thing possibie to interest him in trying the recorder
in his work. My philosophy is that if the equipment
is entirely new, you wouid have to let your cus-
mer himsetf exoernnment with the ynit. | ‘ouna this
peticy will Bring orders in a fairly short time.”

At Point Mugu, the Ravtheon Company, under
contract (o Hughes Aircraft., was invoived in the
testing of missiles cailed "Lcons.” The Loon stug-
ies required the analvsis of signais from the missile
io determine the effects environmental influences
had on flight cehavior. After Qavis' presentation
about the cacabiiities of the new instrumentaticn
recorder and seeing the oroduct in use, Rayvtheon
ordered 25 Moge! 301s (mocgified Mode! 300s) at
the approximate price of $4,300 a unit.

Oavis went tSack o Crcsdy Enterprises an ex-
cited young man. He saw ancrmous potential fer
magnetc recarcding in insirumentation and he
wasted no time exploiting it.

Following this. Davis sotd twa 300s to a professer
at Cal T=en wno was stucving 2arhcuzkes. and
he s2ic sne ¢ the Caiifsrnia ~Resezarcn Corp. (a3
Stzncare Cil sussiciary ~23r Los Angalas. for o
S3!SMIC r2823r¢N. Thén he rece.ved a <onirac: ‘or
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wo 301s from the University of Washington’s neu-
rofogical department in Seattie for the study of
Srain waves of monkeys. He even took a 300, cne
Sizarre afterncon, ciece by piece, up to the beifry
of the Pasaaena Prespytenan Churen and cemon-
strated how a recorder cculd preserve the tolling
of beils, sermons ang other ecclesiastical acous-
tics.

Sy this time, Ampex "egan (o te known as a
progucer of instrumentation recsrcers. Next, it was
learned that the U. S. Navy required a recorcer
which woulgd withstand severes environmental con-
citions. This initiateq the deveiopment of the first
miiitarized unit, the Mocel 500Q.

Qavis, as a representative of Crcsoy Enterprises,
had so much cocntidence in this recorder that he
piacea an order with Ampex for 50 recaorcers at
$17.250 a unit. Tecgay, Davis aamits that he had
scid all of these recorders even tefora Ampex had
produced them.

In 1988, Ampex developed the first reccrder
which industry and science could use for a variety
of aoolications. it did not have tc te acaptec cf
moaified for ditferent customers.

Tem Qavis' setling talents ana azility to cis-
cover new applications for magnetic recoraing
assisted Ampex in estaotishing itseit in the {cre-
front of the instrumentation tusiness at this early
stage in the ceveiopment of the magnetic recara-
ing inaustry.

In 1258, wnen the company terminated its agree-
ment with Sing Crosby Enterprises, Davis joined
Ampex. At this time Amoex cpenea a sales office
in Los Angeles appcinting Davis as managaer. In
three months he tecame Western Regionai Man-
ager. In three more months he became National
Sales Manager for Instrumentation Froducts as
Amgex divisionalized its audio and instrumentation
product activities.

Qavis is presently a Group Vice Presicent with
respensibility for guiding the Professicnai Audio.
Protessional Vides, ana Scecial Frocucts QOivie
sions. Marketing Services and the Ccioraco Scrings
Cperations.

In the years since Tom Javis coundeg the pave-
ment uncevering new aoplications fcr insirumen-
tation recorders, the market for these croguc:s has
grown oroad and hignly soonisticated. Togay, Am-
pex instrumentation recorcers can te foung in air-
craft. sucmarines, satellites, missile and satellite
tracking siations, manufacturing ciants. nospitals.
cceanological labgoratories ana czmmunications
systems.

The Vietnar war curoeg neon-military government
programs with the resuit that the insirumentation
recorcing indusiry feveied cff. Thougn Amgex nas
not Seen 2s seriously aifectaa =y the reduction in
government spencing as its ccmeentors, it nas
‘eft the impac: of the civersion of gevernment funcs
away from research ‘¢ armzment.

'n scite of ‘he camoer the Vietnam war claces
2n the :ngustry, ~mgex cchinues (T sesx mar-
~218 ENC Ngage 0 cevelosment of “3w fegnnciogy
.o2n th2 2ng of the war wiil Rring
ZIcul new CEmancs isransirumaniancn ecuicmant.

THEATER SOUND

In 1952, Alexander M. Poniatcft received a cail
from a New York banker who said that a very
impertant person was gocing (o visit Amgex. The
banker cculd nct ¢isciose the icentity of the mys-
terious visitor ¢r the purpcsa of his visit, but indi-
cated it csuid mean important new business for
Ampex. He suggested to Mr. Poniatotf that he ex-
tend ail appropriate courtesies.

On the appcinted day, a chauffeur~driven limou-
sine pulled up at 934 Charter Street, Redwood City,
and a man emerged who introcuced himseif 0
Ampex personnei 2s “Mr. Edwards.”” Poniatoff and
the others were puzzied by the fact that his large,
goid cuft links and tie pin bore the initials “"MT.™

“Mr. Edwards’” zsked the Ampex group who
met him it they had seen Cinerama (the originai
production was released shortly tefore “‘Mr. Ed-
wardgs’' "’ visit). When the Ampex executives indi-
cated they had, he asked whnat they thougnt of the
new film technique. After a general ciscussion of
the many merits of this pioneer movie achievement,
the visitor asxed if Amoex couid record sound on
photographic film with a magnetic coating. As it
happened. Amoex was working on a guided missiie
instrumentation project at the time which used 35
mm. film ccated with magnetic material. Film with
sprocket holes was used to accompetish long-ternm
stabiiity in the motion of the ccated film. As a resuit,
the answer to “Mr. Edwarcs’ ” question was “yes.”

He next asked it Ampex had cone any work in
stereophonic recording of scund. At this time, Am-
pex maintained a stereochonic demonstration room
in the same buiiding. After listening to the system,
the visitor tecame nighly impressea with what he
had heard. Upon returning to the offica to continue
the conterence, the visitor revealed that he was,
in reality, not “Mr. E¢wards,” but Mike Todd.

Mr. Todd then announced that as a result of
what he had teen shown, he was salecting Ampex
to prcauce the sound system for the forthcoming
Todd-AQ motion oicture system (a technique even
more agvancea than the new Cinerama process).
In 1853, he first Tocd-AQ film~—Ckiahoma—was
reieaseq featuring the new six-track soung system
ceveicced oy Ampex. This was the first Ampex
entry into the theater scund hbusiness.

In Cecemper, 13680. the Ampex theater sound
system was presented to the Academy of Motion
Picture Arts ana Sciences. On the tasis of its per-
formance. ang the accclades of sound engineers
at several major studics. the Academy voted to
awara Amoex an Cscar for technical achievement.

When The Sobte was released., amid gublicity
which heralced c:nemascope as the screen tech-
maque of ihe future, it featured, unknown to the
average mcviegcer, 3 new Amoex stereo system.

Ampex surrcunceda movie auciences with sound
in 1867 wnen it introcuceg a system xnown 2s
DOimension 123. The sotig-state, ergni-track system
features live scezkers Senind (ne movie screen and
3 group of sceakars thrsugnaout the theater for off-
screen sSunc sifecrs.
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The Ampex Story
CHAPTER FOUR

The

Data Processing
Boom

by Edmund Addeo
1

It there is one single factor that orompted Amcex
growth, it is surely man’'s insatiacle desire 10 pre-
serve and manipuiate information.

8ing Crosby scugnt a cevice that would greserve
his voice with fidelity when replayed to racio audi-
ences in gitferent time zcnes and stimulated ce-
mand for augio recsrcars.

Scientists ang engineers sought a devige which
woulid allow them to preserve transient phenomena
for {ater repetitive analysis and nrought about ¢ccn-
tinuing cemanas fcr instrumentation recorders.

At the time the first augio reccrcer was intro-
duced by Ampex, researchers were working with
elecironic cevices, called computers, which were
capaple of solving compiex grobiems rapicly, These
machines were the progeny of mechanical com-
nuters used since the turn of he century. When
computers entered the elecircnic worid. they were
generaily assigneq a natural anthmetic [anguage
which had always existed—one ccmoatitle with the
cositive ang negative siates in eteciricity. In thus
language, calleg binary czce, ail numeoers, letters
ang other charac:ers are transtateq into various
compinations of 18 ang Qs.

in their first apoiications. computers were used
aimost exclusively Cy scientists to sQtve proolems
which (0 this time. nag “een zevona the capabuiity
and gatience of the human mind. Compiex ecua-
tions qescribing the maovement of heavenly bocies
and the struciure of the atom were Ut to the new
glectronic marvet. Soiutions resuited wnich woulg
have reguired a lifetime of caiculation by trainea
scientists.

Camputers Come Of Age

Frem their lofty start. comoutars scon fcung therwr
way into tusiness ‘0 hancle scme of man's maore
crosaic tasks. Manufacturars are atie to xeed in-
ventories (0 a mmimum, {rzeng c2oital invesiment
for other csasg hrough inventory cIntrel reccercs
'€ Thiiomihs ¢f a seczng. (Tcgay. in-
crocasseqa Zdaily or wesakily en a camsuter. The

worid ¢f finance was quick !0 recegnize the vaiue
of the ccmouter 10 panking. Virtually ail business
and personal checking acccunts and other bank
transacticns are processed by electronic comput-
ers. Soon even acaress labels were being proc-
essed by ccmouters.

As comoputers moved into areas outside science
they were hanced an overwheiming warkicad. To
xeep Lusiness and inqQustrial records in order,
faster and more scphisticated data processing
equipment was introguced. Computer operations
became maore ang more expensive as the equip-
ment grew mare ccmgiex. Computers ara worked
aroung the clock to earn their price tag. .

Terms such as "'fast access time’” and ‘“storage
capacity” became by-worcs of data processors as
they sought more rapid means of feeging informa-
tion-hungry computers.

In 1884, computer engineers began to lcok be-
yond the magnetic arums, acoustic delay iines and,
particuiarly, funched cards wnich they were then
using to store computer data. They reached out to
others areas in efectrcnics in their search for
greater cagacity and f{lexigility in memories (the
central storage of the comouter where information
i8 heid until catled for) ang off-line storage (meth-
ods of storing intarmation outside of the central
computer).

A New Direction for Ampex

Ampex engineers, returning from the Eastern
Computer Conference in Decemoer, 1954, thought
that magnetc tage recording wauid be a logical
answer o computer storage problems tecause
tape offered a faster access time and greater flex-
ibility than the punched cards then used in most
computer systems. Data which took a full day to
hancle with punched cards couid e handled in
less than one hour using magnetic tape. 8y April,
1983, engineers who were anxious {0 examine this
new application for magnetic tape, had receivea
approval to cevetog an Ampex gigital tape trans-
sort wnich wouid te useq as an off-line storage
cevice for cignal data orocessing systems.

The major engineering protlem in transiating
knowiedge of 2ugl0 ang instrumentation recoraing
0 the czmputer fieid was the rapid start. stop
‘ime wnich waould te reduired to search reeis of
‘ape 'or digital information. A crew aof engineers
ang consuyitants wnich inclucea Harold Lingsay,
designer of :he first Amoex reccorder, brought an
Ampex t2ce transoort 1o reality within eight montns.
The first protctypes of the FR-200 were snown at
the Eastern Comouter Cconierence in S0ston in late
1985 ang again st the ‘Western Joint Computer
Conterence 1n San Francisco in February, 1856.
The first preduction run was sold cut within 3
monin ot its introduction. Some of ihe cusiomers
‘or the new digitat taoe transport incluced leacers
in the ccmouter field such as International 2usi-
ness Machines, wnich curchased several of the
srototygce mcaels, Ssmingien Rang Corporation,
‘ne Massacnusetts Institute of Tachnelogy. Fhileo,
Hetcnal Casn Fagzisier zng ihe Nauonal Acuisary

Commiiisa icr Azrgmzutics.



The enthusiasm for ‘he new tape transoort re-
sulted from its apility to siart and stoo within less
than .COS seconds. 3 simplified servo system wnich
controls the feeaq of tape, and the 2ase of threacing
which cermits fast reei change—ail time-savers to
the cata processor.

Ampex {cund the burgecning electrcnic cata
processing markets to Se appreciative of the com-
pany's prowess in magnetic recording technolegy.
Many major computer manufaciurers teat a cath
to Ampex (0 test the FR-200 with their equioment.
Enthusiasm over the performance of the FR-20Q,
which was designed for off-line storage of com-
puter information, prompted Amcex to to ¢sntinue
geveiopment of tape produc:s for the computer
market expandging into on-fine (or cantral ccmeouter)
applicaticns. The next Ampex cifering to comouter
users and manufacturers was the FHR-300, a tape
transport designed to act as a memory store in the
central computer because of its fast access time.
Then came the FR-+00, an improvement cf the
FR-200 design: and the TM-2, an advancement of
‘he FR-300.

A Merger for Growth

Later, most of the major computer manufactur-
ers, seeing digital tape nhanclers as a necessary
adjunct 10 computers, tegan manutacturing their
own tape transports. 2ut in the late 1950s. the
promising activity wnich surrounced the Amopex
tape products for the camputer field, encouragea
the company to begin searcning for ways it couid
expand its interests in this inqustry.

Dismissing merger possibilities with smailer com-
puter firms, Ampex was finaily introcuceg to Telem-
eter Magnetics, inc. (TMl) a pioneer in the ccre
memory fieid. (Three types of memories are used
with ccmputers: 'ape which offers [arge quantity
storage Dut relatively siow access to the informa-
tion: magnetic cises or crums, wnich are typically
taster than tape but provide only megium capacity;
and ccores, wnich offer instant access to informa-
tion tut csntain onlvy a limited quantity of cata.)

Running down a customer list, it turnec out that
Ampex and TMI were supplying the same custom-
ers ana their procducts were not compettive. Data
processors Icoked i@ core memories for rapid
access and to tape for its voiume storage cagabili-
ties,

TMI, located in Culver City, California, naar Les
Anceles, had a firm hold on the core memory fieid.
In 1954, TMI haa intrccucea one of the world's
firet commerc:ally gvaiiabie core memones. Cares.
the stcrage cetls in the memory are tiny “"conuts”
cf fernte material wnich are strung tcgether oy
hair-ihin wires to form {lat glanes-catled arrays.
Cne array might ccntain up to £.000,000 incivigual
cores.

information is stored in each core by magne-
tizing it with electricat current in either a ¢lock-
wise or czuntercicckwise direction. The cirecuions
represent 1 3ng Jin the 2inary cceing system. The
firgt ccre memery csvelozee 2y THML n 1954 cer-
~aitss extracucn ¢f @ st ¢f inicrmansn drom the

—memery :n 18 milicntts of 2 sgcenc. |\ TScav, in-
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‘ormation is drawn from the coresg in hillionths of
a second.)

Care industry Leader

TMI had chaiked up an imopressive list of ac-
complishments before it was introduced to Ampex.
It deveioped an all-magnetic ccre puise source in
1955, a3 solid state core memaory ang a core buffer
in 1S58; a line of six microsecond memories and a
core memory for small csmputers in 1958; and in
1960, a line of worg-select core memories.

The decision to merge with TMI created a mar-
riage between a leader in the core memory fiaid
and the leading manufacturer of precisiomr mag-
netic tape memory units.

Immediately fcllowing the wrap-up of the merger,
‘he Ampex cdigital tace engineering saction was
iransferred to the TMI facilities in Cuiver City.
The two activities were rechristened the Computer
Products Company (now known as the Computer
Products Divisicn).

Hindsight indicates that the merger of the two
comouter-oriented grouos csuid have been han-
died more gradually. In the burst of enthusiasm to
get the computer activity cantralized., Ampex lost
many cf its digital tape engineers who would not
make the move to Southern California. At the
same time, TMI personne!{ who had basked in the
success of their core memory development and
manutfacturing viewed their carent company—this
“giant” from the north—with skepticism. The reor-
ganization and settling of the two activities under
the same roofs resuited in the loss of some TMI
personnei, also.

-Fortunately, the initial merger probiems were
ironeg out rapidly, and by 1961, the Computer
Produc:s Company was back on the track as a
leading contributor to tape and core technaoiagy.
In Qcteber of that year, Computer Procucts intro-
duced the LQ, the first commercially availabie
'arge capacity ferrite core memory with a rapid
cycle time of 1.5 microsecongs. Not even giants
in the ccmputer fieid such as I1BM had heen suc-
cessiul in deveioping such a product.

Major customers for this fast core memory were
SCA, Philco-Ford. the Aberceen Proving Grounag,
‘he National Sureau of Standarcs and the Air
Force.

A request from Phiico for even {aster access to
informaticn spawned the deveicgment of the LZ,
a one micrcsecona memaory.

Meanwhile, ccre memories were Ceginning to
relive the nistory of the digital tape transoort. Major
manufac:urers, once acguainted with ¢ore tech-
nology decided to manufaciure their own ccores,
arrays and stacks. Ccmouter Products Division
soon founc itself with limited customers coming to
Ampex ‘or specializeg core grocuc!s.

in 1962, 'he Division ¢id introcuce a cne-micro-
seceng core memaory, simtiar (o the unit developea
‘cr Philco, tut aimeg at general market use. Soon
‘-2r. hcwever, in 1$68. a major orcer was recsived
: mere sgecrafized 'arge cacacity cIre memaory.
2 rgorasenteg @ muiti-muilion collar cznatrace

.2 & TWC-yEar sngin2ering =Hont ensued whien
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cversnaacwed ail other ceveicomental efforts at
the adivision. Cnce the project was cemolete, atten-
lion was again turneg to excanging the stangarg
freauct line. In the meanwnile, however, the divi-
sion haag lost some of its fcoting ty cevoting its
attention to ceveiooment of the mass core memory,
the RM. and virtuaily ignoring the exoansion of its
line to serve the general market far ccre memories.

Sut a major step in revitalizing its line of ccre
memcries was taken wnen Ccmouter Frogucts Oi-
vision introduced the RG memory at the Fall Jeint
Computer Conference in 1967. The RG was the
answer to 3 data processor’'s dream. it not only
matched or bettered cther medium capacity mem-
cries with an access time of only 350 nancseconds
(less than haif of one miilionth of a secocnaj, but
coulag te expanded from mecium to very large ca-
pacities (up to 5,000,00Q bits) simely by aaaging
memory modules, somewnat like aacging crawers
to a bureau.

The pattern was set by the time Ampex entered
the cocmputer market. Give the customer greater
speed in obtaining informatian, greater stcrage
caoacity and. increased refiability. The acgetite
tfor improvements on these ironts never wanes. Add
o these Iower cost and you'll tcucn the heant ct
gvery cost conscicus ccmouter user,

This was the path Amoex csntinued to follow in
its etforts in the core memory !ieiq. Meanwniie it
was reacning cut to a btroader customer base
througn increased speeg and soohistication, small-
er size, lower ccst and higher refiability. A series
ot memories which were ntrocuced in 1268 and
1969 feature faster cycle times and lower ccsts
with extended capacities. Ampex can now answer
a query from any potentiali customer with guota-
tions on progqucts stangarg in its line at comepetitive
prices.

Tape Transports !mprove

Meanwnile, digital tape hanciers hag not teen
forgotten in the pursuit of a3 grester snare of the
marxet for comouter cencneral equicment. In Ng-
vemoer, 1263, a new tape transcort was introcuceg
~hich featured a single capstan tape crive cesign
pioneered ang catented by Ampex. it was the TM-7,
first of 3 senes of transports (o use the new crive.
The cesign used 80 percent fewer parts than pre-
viQus tape drives and ccmoletely eliminatea the
tragiticnal pinch rollers. sraxe ¢ylinders and fol-
‘ower arms wnich hancleag t2oe roughly ana czused
‘requent mechanical ‘ailures. As a resuit. the TM-7
~as easy !0 operate, requireg little maintenance.
~as [ower in cgst and was more reiiaple.

Most recently, the TMZ lew ccst cigital taoe
memaory system, ccmeinng the eccnemy, cempact-
ness anc rehiaoility requireg for use with smail
cemputers a2nd remcte ccmouter terminals, ¢ath-
ared szles of S2.5 mulion in s first six Tonths.
andg is now Zseing celiverea at a csst of only 33.800
2ach. a orice acnieveq Ty large vctume marxeung,
integrates circuit casign 2ne . meroved srocuction
leghnicuas.

Lany ireas taing nvestgalsc icZav &l Ameex

are the resuit cf the Computer Products Division's
exhaustive erforts to improve the techniques of
core memory and lace transport deveiooment. In
1962, Ampex ceveloped scecializea test equip-
ment for the government's investigation of electron
Seam recqrcmg teciniques, an aavanced concept
.‘qr recoraing information. Today, Sntinuing inves-
tigation is being carned out by Ampex, Sased on
standargs ceveiopeg througn the use of Ampex's
first test equipment.

A major new direction in information sterage for
computers is the resuit of deveiopmentatl eiforts
carried on in the corporation’s Research Depan-
mant. Applying the arincipies of videotape record-
ing to the prcblem cof large capacity storage of
digitat information. has resuited in 3 groduct calieg
the Terabit memory, wnich uses video tape and
contains the same information in a 36-transport
system wnich is now stered in 20,000 conventional
digital tape transports.

Ampex entered into a joint venture with Toshiba
Electric Co, in Tokyq in 1964, in a2 move 1o strength-
en overseas markets in a fieid that becomes more
competitive every year. Tne joint venture manutac-
‘uring csmoany is cailled Toameo (for Toshioa-
Ampex) and makes and markets video, computer
tape memory and instrumentaticn progucts in Ja-
pan. (More on this activity in the chapter devoted
to the [nternational Qivision.)

What started as a quest for new efficiency in
preserving and processing in‘ormaticn moved Ame-
pex into an entirely new procuct field, one which
has shown recent gains and a preomising future.

New-found prcfitability wnich occured in 1968
is largely the result of 3 dedicated team of engi-
neers, production men and marketing staff. Eugene
E. Prince, vice president ana general manager of
the division, who was named to head the operation
in 1966, is a man thoroughly dedicatad to his oper-
ational glan. ~e has manzged,. in his ‘snure win
the Comouter =roducts Division, s .Acrease manu-
facturing erficiency one-third wnile cutting over-
head By a thirq.

“That's tecause of the ceccie | have.” Prince
says. "'Ne're all cedicated 10 keeoing this division
one of the ccmpany's most profitapie, and we're
always locking for ccst recuctions and higher etfi-
ciency.

Frince's cotimism wiil crobably srove correct.
'‘While comoputer users in the iast cecace (the six-
tieg) have ceen primarily scientists and mathema-
ticians. those in the years to come wiil be schoo!
‘eachers, nurses, proguction managers ang others.
Frince recently went cn record siating that the
equipment for this new generation of ccmouter
users cannot te the large. ccmpiex systems that
'ill entire rcoms. Sut must Se small cata terminals
~ith simple keytcards that wiil csmmunicate with
3 massive ccmcuter which muight e miles away
‘rom the kitchen, the ncspital cea and the sheo.
And he cites the T™MZ as typical of this next flooag
at harcware aimeg at non-techniczl usars.
“Intactl ( woulen't even cafi at 2 ficed.” ~e says
snfiZenty. 't wil ze mcere like 3 ~Eve. anc Am-
ex il Zg rcing the crast.”
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The Ampex Story

CHAPTER FIVE

Pioneering Video Recording

In late 1981, an electrical engineer with 10 vears
of radio broadcasting excenence in ihe San Fran-
cisco area was locking for 3 new career ang a new
home. Visits to Marin Ccunty, north ¢t San Fran-
cisco. had sold him on the area. and he vcegan
looking for a suitable hcuse for his tamiy, wnich
incluced five children. Some weeks greviously, at
the urging of friends. he haa apciied ‘or a job
with a smail electronics company cailed Amcex,
Sut there was nothing zvailable. So he went aneaa
and bought a fcuse 1n Novalo., apout an nour and
a haif north of the Ampex =!ant in Segwoog Cily.
One week after ne moved in. Ampex founger and
Presicent Alexanger M. Fzematgif called to offer

him a job. Soon the house in Novato was on the
market.

The man’'s name was Charies Ginscurg. Just a
tew years iater ne woulid accapt an "Emmy’ for
Amaogex frem the Acacamy of Television Arts and
Sciences anag a list of cther crestigious zrofes-
sional awaras. nctucing the Oavid Sarncit Gole
Meaal of the Society of Motion-Piciure ang Tele-
nision Engineers: Ne Viaaimir K.-Zwarykin Tele-
vision Prize of Ne (nstiute of Racio Engireers: ang
the Valdemar Pcuisen Ggic Mecatl swarcag oy the
Canisn Acacemy of Tezhnical Sciences.

Fer Ginscurg is the man wno leg 3 tezm of caci-
categ engirgers hatiiterally gave viceo recarcing
10 ine wortg. Now. zskac ageout Ars firstimeressicns
¢t thcse czys nezny two cecagaes sg¢. Cinszure
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says. ‘Well, golf in Marin County wasn't tco good
in those days anyway. | am giad Ampex cailed.”

The story actuaily starts in January of 1952, Gins-
burg was invited to conauct a highly secret Am-
pex engineering program. The sum of $14,500 had
been allotead by the comeany to investigate the
nossidility of ceveloping a rotary recerding head
for a tape reccrder that wouid achieve the high
relative heag-to-tape soeeds necessary for recorg-
‘ng tefevision images.

The icea !ascinateq Cinsburg immeaiately.
Zuoyed by winat he knew of Ampex's achievements
in augio recorcing, he enthusiastically set to work.
ft couten’t Se descnbec as a piush assignment. His
first week on the joo he hac no tench and workegd
on the floor in a small butiding at 2285 SBay Roaa.
Sventually, ihougn, he had nis first Ameex {3bora-
lory=—3a ccnverteg lagies’ rcom at the same ac-
aress.

Ginsourg worked alone until August of that vear,
at wnich time he sccuired a new assistant. Fonia-
toff hac met an extraorcinariiy astute Sequoia hign
s¢hool Zrzcuste oy the name of Say Coiby, ang
had 2s<eg "e ycung man !0 ccme to werk for
Amgex. Cinsourg warkeg with ycung Jolby ¢n a
temgoQrary greject ang was sQ imeressad with nis
zoility, ne 2sked ‘0 have nim mace a full-time a2m-
c'cye2 zanc :issigred ‘S nim. Coiby accactec ang

tcnunues mis cIiiegs stucies 2t onight.



"'We can't give Colby encugn credit.” Ginscurg
says now. "“He was as sharp a young man as |'ve
ryn acress, ang he made imeortant contriputions to
the project. He succeeceaq in finishing schoel ang
gemting his degree even wniie we were putting ex-
treme demangs on his time."

(Ray Dolty nas had an illustrious career since
his Ampex cays. Alter Army duty, ne was gragu-
ated with distinction from Stanford ang went to
Cambridge on a Marsnall Scholarship. There he
earned a Ph.D. in eiectron microsccpy. After estab-
lishing a research institute in India, he movea to
Engtand, where he today has an important re-
search laboratory. He has recently received popu-
lar attention for the noise requction method for
audio recoraging that has made his name a by-word
among high tidelity fans.}

Now a team of two. Ginsburg and his assistant,
Oolby, segan to attack the probiem with vigor. |n
the early fifties there was great interest in the tele-
vision industry in develoting a magnetic recoraing
device for television images. Three approacnes to
this seemingly overwheiming grooiem were being
pursuea by major tecnmcal organizations. The first
‘~as the so-called brute force methca: actuaily pull-
ing tape acress recorcing heaas 2t enormous
speeds. This meant the tace woula have to pass
the heaas rougnly 300 times faster than in augio
recording. The problems are oovious: at such
speeds motional stabiiity cecomes aimost impos-
sibie tc achieve, iriction problems multioly, and the
size of the reeis required to hcld such an enormous
amount of tape would prohnibit any reatistic-size
machine. :

The secong approach was o go to a '‘semi-
high” speed of about 100 ips and treax up the
video signal into separate channeis using !ime
division multiplexing. This, too, is a3 camplicated
and awkward tecnnique.

The third approach was to use rotary heads. In-
stead of the signai teing recsroceq {ateraily atong
the length of the tape, it would e recorced aimost
vertically by means aof a rctating nead.

Rotary Head Ceveioped

Ginsburg’'s crew took a 2-inch-wice tace, instead
of the normal audio 'a-inch size. anc cilacea ‘our
recorcing heaas on a drum. This rotated each
head across the tape, instead of a/ong it. The tape
moveg at 20 ics: reiative tage-to-heaq speed was
aoproximatety 00 ips.

Tha team worked hard anag iong on the project,
getting a fittle mcney {rcm the psuoget, here, a little
there, and doing as much as they coulg on their
own time SO as not to exnaust tha "‘ofliciai” funas
100 guickly. Ampex was sull a liny ccmoany in
1953, with annuai sales tctaling cnfy $3.3 million.
Migway through that vear, management reviewed
its requirements !or engineerning cctlars and con-
cluded it c3ule no ionger tursue he sgeculative
video grogram.

Ginsourg 2nd his 2ssisiant hac anticigataa this
Zavelcoment. Ul refusec o Zive uc he Zroject.
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They askeg for an unusued area in cne of the
Suildings and requested permission to continue on
their cwn lime, warking evenings and weekendas.

In 1983, Ray Colby was drafteg into the Army,
ang Ginsburg lost an important heiper. He con-
tinued his “mooniight” engineering, attacking the
motional instability protlem with occasionai help
from other interested engineers until Charles
“Chuck” Anderson came to the company in the
summer of 1854, Ancerson, an experienced engi-
neer, immeaiately took to the project, and he ang
Ginsburg doubled the efforts to get their video
program off the corporate shelf and back into a
fundeg research niche.

Finally, in the summer of 1954, the project had
maturea {0 the peint that they were willing to gam-
bie on an '“aucition’’ for the benefit of Ampex man-
agement. Key company executives were gathered
together to show the first television images record-
ed on magnetic tape using a rotary head device.
The picture was crude and unstable, but it suc-
ceeded in rekindling the enthusiasm cf Ampex
managers.

As a direct resuit of the showing, the project was
revived. New fungs were zilotted, ana project mems-
bers were given their own work area behind locked
doors. As quickly as funds were recsived, they
were used up by the ezger craw. A team of six
engineers worked feverisnly, determined 10 prove
to management that a pnority shoulad be assigned
their video recording project. They were: Ginsburg,
Anderson, Fred Pfcst. Sheiby Henderson, Alex
Maxey and Ray Oolby, newiy returned from the
Army.

One Year Goal

In early 1955, the team made ancther cerm :-stra-
tion to the cempany's Soard of Qirectors, and in
Ginsburg's words, !t put us in business for sure.
We were given money, privacy, secrecy and more
space—the works.” The team now set a goal to
demonstrate a viable video recgrging system to
the public within one year.

Alex Poniatoff maintaineg a lively interest in the
program from its inception. Cinspurg reiates an
incident wnich occurred earty in the program. In
1952. Ginscurg was siymied for days trying to
soive 3 ¢compiex formuta fcr the cacacitance of the
video recorger's rotating cylinder, a vitally ime-
portant carzmeter. Pcniatott, on 2 walk through
the company's Iaboratcries, poked his head in the
door tc ask Ginspurg anw the work was going.
Ginsburg merely snrugged snd pointed at the
olackboard. Poniatoif surveyed the trailing formu-
'ae and frowned, “'WNell, xeep at it,”” he said, ang
went cack ¢ his cffice.

Later that sfternoon rFoniatoff came back writh
a sheet! of pzper, ¢n which was the entire sotution
0 the cagacitance ecuation. "Will this help?” was
2il he said. it did.

Cre by cne tne crostems were sclved. znd a
werkzble sysiam ¢

‘e by
"2pe cThIgursl




Give ccnsistent quality to the signal zcrcss the
total wiath of the magnetic tape. Eetween the sum-
mer of 1954 anag the summer of 19585, 3 workable
frequency moduliatian system was inventeg to ccgoe
with the television signal frequencies. Successive
cemonstrations showea Cetter ang tetter pictures.

As prcgress continued, March 14, 1258 was set
as the target date for the unveiling of the video
recarcer. The introguction was to take piace at the
National Asscciation of Radio ana Television
Broaacasters (NAB) in Chicago. One year was feft
in which to soive some very imgortant grobtems,
and as Ginsburg remembpers, “‘Ne worked hard
for those first few years, Sut in that 12 monihs
befgre the showing we virtuaily lived in the (ab.”

Althcugh the video efforts of tiny Amgex went
unnoticed, several major firms were 2isQ working
to develop 2 magnetic videotace recorcer, inciug-
ing RCA, G.E. and Eing Crosty Enterprises. RCA
had been most vocal apout its effort. Svery tme
RCA mace a special announcement, the Ampex
‘eam would holg its ccilective breaths They were in
3 race and they knew it.

‘While the engineering team maintained its faith
in the groject, not everyone hag eguai enthusiasm.
At a board of directcrs meeting in February 1956,
{just weeks before the proguct was to cebut), a
special marketing stucdy was presented that said
agsentiaily “if this wouig hagcpen, ana /f that woulig
happen and i/f this were true, and if that were true—
a whole string of impossicle ifs—then we might
axpcect to setl 30 machines by 160 at about S2Q.-
Q0C each.

History has made this particutar forecast ook
bad. By 1962, Ampex hag ceiiverec 1,000 viceo re-
corders, plus many accesscrnes. 3t an 2average
price of more than $50,000.

Six weeks befare the fateful unveiiing, Ampex
inviteg several nerwark representatives (o visit the
videg recorging lac. The ccmoany feit secure that
the Amoex machine was ‘ar enougn aheaag of its
csmpetntors 10 warrant sublic excosure.

First Cemonsiration Planned

It was auring this meeting that Amcex firmeg uo
an agreement with C3S to unveri the VRX-1000 at
a meeting of C3S alfiliates the cay cefore the con-
vention in Chicage's Canrad Hiiton Hotel. The ma-
chine would soon te renamed the Mark V.

On the morning of Aoril 14, 1388. managers of
C28S atfiliate stations gathereag at the Conraa Hil-
ton. As was the custom, 3 TV camera was focusea
gn the speaxer's ¢ias. and several moniters were lo-
cated arouna the rocom so that afl attencing cculd
see the speaker clearty. Unknown-td the atiencees,
‘he Ampex viceo reccrger was sat ug n a small
rcom tehind the main cznference nail, linkeg to
‘0 the camera and monitors. Alter *he first cortion
of he meening was comctetec. ang at a Srear-
rangec signat {rcm the presicent of CES. cne of
‘me nervous Amgoex engineers (grecacly Afest At
tme zlavzack suiton., e ware scsrec ¢ caztn.’

A ngemr i
-

'§TLIT S2vs.

“At first there was just silence,” he recalls.
“Everyone was watchuing grecisely wnat had hao-
cened minutes before, tut at first they just couldn't
Selieve it. We woncerea if something hag gone
wrong. Tnere must have teen two or three minutes
of excruc:ating siience, and then ail heil broke
loose. They were hnceilering and screaming ang
jumping cut of their seats.”

Sefore the session was even over and the clcsing
remarks were presented, mcst of the C3S affiliates
lound Ginspurg, Anderson and the video recorder
in the tiny room. They mobbed the Ampex men
with questions about the machine detivery dates,
prices. "!'ve-got-io-have-one-of-those” was the cry.
It was |ate that night tefore Ginscurg and Ander-
son said good night to the last C3S atfiliate.

The plan for the next cay was to move the equip-
ment from the secona-floor ccnterence rocom to the
first-floor exhibit booth for display at the conven-
tion. It was a four-day meeting, and the Ampex
crew had centidently pianned an organized, weli-
timed pace for demonstrations and private inter-
views with interested rietworks and stations. Eut
the same mob repeated itself. Lines formed with
ceonie trying to squeeze in ahead of others to get
at the Ampex booth. A demonstration was required
every 20 minutes, and an Ampex salesman was
writing orcers with the sceed of a3 shorthand sec-
retary. The teiephones in the Ampex suite rang
throughout the nignt. The reaction to the Ampex
coup, to the mortification of ail the larger {irms with
incomplete video research in their own laps. spread
west to San Francisco and east toc Boston within
hours. Wall Street tock note, and interest in Ampex
scared.

Orders Soar

Firm orders taken at the meeting amounted to
about $1 million, anc within four weeks after the
demonstration $4.5 miilion in orcers were loggec—
this in 3 year when Ampex annual sales totaled
$18,737.C0. A year later. the teievision ingustry caic
formal tribute to !he gramatic Ampex achievement.
In Marcn of 1857, Ginsourg cersonaily stecoed for-
warg to receive the ccveteg Emmy award on be-
half of Amoex anc esceciaily on tehaif of his team
of harc-warking zngineers. Cinscurg was made
manager c¢f Advanced Video Cevelooment soon
after.

The develocment c¢f a gractical video recorcer
has been acciaimed as one of the most sicniticant
inventions of the 20th cantury and has nhad 're-
mendous impact on maodern sgciety. it was sorety
needed (0 permit the grecwth of wortd telewvision.
Initially, it was usad for celaving ornginal proauc-
tions for airing at acorepriate hours in Qifferent
time zcnes. 'n the 13 years since its dramatic un-
veriing, it Nas tecome a versatile ang ingispenssdle
tool of television crocucticn, &s wiil Je cescricea
in 38 subseguent craoter.

The television incustry and Amcex owe mMuch to
Chertes Ginsourg. (he rzgio engineer wnc ssugnt
2 naw chaliznga in €31 anc icunc e werity of
~'s s«ill eane cstzrmuinauen.

-
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The Ampex Story
CHAPTER SIX

Video Recording
And How it Grew

The British Broadcasting Campany's decision
in 1262 ta cnange its broaccasting standard from
405 lines to the €25 lines used in most of Europe
was to trigger an event in Ampex history wnich
provided a proger encore to the introcuctien of
the VR-1000. the wortd's first practical vigeotape
recorcer.

The BBC scucght a viceataoe recorder that would
provige more cetail at the new hroadcasting stan-
carg (the more lines the more getatied e piciure:
the U.S. standarg is 525 lines).

in resoonsa to the EBC ccntract to deveiop 2
black ang whita videotape recorder capapie of
meeting high cicture fidelity, Ampex engineers
equipced two VR-1000 reccroers with transisiors
1zed comoonents of 3 compietely new cesign. The
recorders demonstrated measurapie imorovement
in picture cuality ana satistieg the BBC require-
ment fcr tast vehicles, Xnown as VR-1Q00Cs. the
two recorcers were shippeg t¢ Englang in 1983.
They were the onty two DOs ever croguced. but they
set in motion one of (he most imadrtant products
in Ampex nistory, the high-nand VR-2CCO.

Stimutateg =y the guality improvements em-
Socied in the Os. the videc engineering staff con-
tinued wark tcward a new series of recorgers and
later in 1963, a comptete cesign oroject was out-
ined. It called fer a recarcer with unporeceaenteg
regrocuction fidelity. Suilging on the series of ac-
cessories ceveloceag over tne years to imorove the
guatity anc flexibiiity of the VR-1000. the engineers
plannec 2 secong generauon recorger ‘with a new
hign-vanag stancard. Amonq other advances. it
woulg Se capacle of progucing secand ang thirg
generation cslor dups superior in guality to pre-
VIQUS Mmaster recorcings.

In 1983. as tne comoany was still recovenng
fram e cifficuities cf 1961, 3 oroject of (s scooe
reguireg consigerable soul-searching 2efore it
coutd be ungertaken. Most of the worid's teie-
vision statons haag only recently acguirgd VR-1000
recorgers, ancg it was cifficuit 10 see Mcw even 2
syperior croduc: ilike the one proposed couid
stimuiate a major re-ecuioment cycie at this point.
Cclor croaccasting. wnere the new reccrder's
ments would De of major imgortance. hag not vet
reacnec full matunty.

Neverthe!ess. after careful evatuation. the zeci-
Sion to oroc2ec was mace. Amoex management
was willing to tet suastantiai engineenng cciiars
that a trutv susenor reccraer woutld fing 1I1s marxet.

The enginearing team. neaced by Grant Smits
movec ragicly anc Sy the scring of 1984 ke
VR-2C00 was reacy tor unveiiing at the Nauonat

The VR-2000 vicectaoe recorder which heiped promote woride
wige colgr Droaqcasung, earned a sacond Emmy for Ampex
trom the Nationai Acacemy ot Television Arts and Sciences.

Association of Broadcasters convention in Chi-
cago. As usual, the Ampex booth was active at the
1964 snow. and the transistorized high band VR-
2000 was a magnet for staticn managers and en-
gineers,

First oraders came from the B88C which had fol-
lowed the continuation of the VR-10000 effort with
great interest. In fact, the first six VR-2000s were
destined for the B8ritish network even before the
NAB show.

Color Boom Arrives

Late in 1964, the ccicr ~=om hegan. Along with
the VR-2000, :he Fhilic. “umbicon” tube had
emerged {0 guarantee greatly improved color cam-~
era ficelity. The toois seemed to Ze at hand o
make c2ior breoaccasing successful. First NBC,
ancg then the otner U.S. networks ccmmitted them-
selves (o virtually compiete cotor-casting by the
following fall season.

At the 1965 NASZ snow. the VR-2000 was no
longer |ust 3 creat encineering achkievement. It
was a vital necessity to statons hroyghout the
Uniteg States io hangle network cafor and local
proguction. The nign band VR-20C00 was the onily
vigeotape recorcer on the market capable of the
kina of cotor figelity needed to make good quality
color broaceasung feasible.

For the next several years. Amoex cauidn’t pro-
duce VR-2000s fast 2nough to keeo ug with the
gemangs, first in the U.S.. then in Canada. The
U.S. tetevision incustry acknowiedged the VR-
2900's contrituncn by awarding Ampex its second
“Zmmy” on June 4. 1967 in Lgs Angeies. Tom Da-
vis. then Vice Fresicent-General Manager, Audio/
Vigeo Communications Division, 3czepted on be-
naif of :he many Ampex ceople wne ccntributed
10 its success.

8y mic-1968, 1.C00 Amoex VR-2C00 high band
recorcers Nag =een gelivered.The YR-2000. and a
seccnd higntand.recorcer, the VR-1200, continyed
10 te the preferrec recorcers for color and mone-
chrome oroacceast use thraugnout tne wortd. Sales
are particutariv onsk (ocay in Syrope and Japan.
wnere the switch 10 ¢olor is taking place as it did
aarfier in the Uniteg Slates,



Videofile or cemputer terminal which wiil sit on
her qesx.

“This is one of the new directicns for etecironics
cesign,” ‘Waish expiains. "Cflices ang !aps are
merging. !t is tecoming ditticuit to cistinguisn
oetween the two. Desk (0p computers are aireaay
availapble ana smail computer stations will even be
used in the home some cay. When a person goes

10 the effort ¢t cutitting s otffice or home in

Herman Miller furnismings. he'll want ail ot his
work equipmeant to reflect this same eiegance.
"in perscnalizing procducts. the customer coes
not cemand real woogs, |eathers and other natural
materiais,” Waisn continued. “Quality man-made
matenais (ang there are many on the market)
which approximate the textures ang guality we
associate with persenal ocjects, are reagily ac-
cepted by the ccnsumer 3ng their durability is
consicerec a nonus of the technciogy of cur age.”
€ach of the cesigners talkeg abcut the Ampex
image wnich is evicent throughout our product

lines. The burcen of projecting this image is no.
carned by our progucts aione. The Corporate in= .
gustnal Cesign Cepanment is aiso responsible
for deveioping, cirecling ana maintaining graphics
compaubie with our proguct image for ietterneads,
business cards and the signs wnich identify come-
pany buiidings.

New stationery and business cards which will
soon go :nto use are a contemporary and indi-
vidualistic expression of our corporate personality.
The sign program which went into effect at the
compieuon of the corporate heacquarters building
in 1963 now consistently identifies Ampex build-
ings throughout the United States,

As we've said, ingustriali designers are ccne
cerned with simple things—xnobs, dials, paint,
materiais. signs, stationery. . . . But the way in
which those simple things are ¢ombined resuits
in the message stated !0 our custorners . . . 6X-
ceience.

The Corporats Industriai Design Oepartment: Frank Walsh,
Director (seated. front); Frieas Joraan, Secretary; (seated.
left to mignt) Bob Chan. Patnck Oullaaty, £Ed Bedandl Chas.
Grossman ang Carreil Staiey: (stanaing, left to right) Oarred
Lausr. Gienn Smith. Al Martin, ot Bomscniegel and Jack
Gooarnch.

At left. the Consumer and Educationai Products Group Indus.
triat Design Cepartment: Arden Farey, Direcior (arms foided);
(left to ngnt) Dan Leman, Al Johnson, Terry Taylor, Duke
Larsen anc Hari Matsuda.

Below. the Comouter Products Industriai Design Group: Leon
Sanderson, Manager (right); and David Crouch.




The years between the showing of the Mark IV
vigectape recorcer (the first recorger Amoex dems-
onstratead) and VR-2000 were not without inesr
crama. achievement ang anxiety. Returming from
the momentous showing of the Mark |V in 1986,
Amoex engineers had therr work cut out tor them.

Before a single recorger could be celivered.
some aagitional cesign ana ceveiopment worx haa
‘0 De cone. Most noiaply. a new processing am-
plifier was 20ceg to the system. The requirements
for the cesign were igentifiea 1n conierences with
the Cclumbia Broaccasting System engineerng
stait ana design ceveicoment was a one-man snow
performed by Ray Doiby. .

The heaas on the VRX-1C00 (the first 12 re-
coraers to be delivereq) were not interchangeaste,
and therefors a tape recorcea on one unit couid
be olayed back onily on the same unit.

_Video tape recoraings were so much tetter than
kinescsoe reptays that early prociems were toler-
ateg with reasgnanlie ecuanimity by customers,
SUt viceo engineers. witn visions of a system capa-
tie ot even greater periormance. continued wark
on the recorcer.

The small_grous of engineers resoonsibie for
the develooment of the viceotape reccraer now
sattled qown to acding new capatility to the VR-
1000. It was a year cercre sngineering turned the
VR-30C0 over to manufaciuring, with reasonaoie
assurancs that it woulig ctffar excellent pertorm-
ance in any groagccasting applicauon.

In the next few years 2 series of accessories
was oeveiopeg whicn greatly imprcved the guai-
ity of video recorging. The csior kit was first in
1953. For tha first time. sroaccasters had cclorre-
ccreing capability wnich far surpassed kinesccepe
rearoduction.

Of major imgortanca ‘was Intersync®”. a high
stapility neag and cacstan serve. This alloweg the
recorger to be fully iccked to local sync whiie
switening from tagce to film cr vice versa in oro-

ot

gramming. Previousiy tne engineer would manuatily

‘ace !0 tlack ang make a cut intge oOr out of ihe .

tage. The viewer woula see a rotling picture on
his heme screen at the goint of the cut.

n March 1962. the Siectronic Editor was otfered
10 Droaccasters by Amoex. This accassory allowed
vicegQ taces to be ecitec without cutting and splic-
ing. The following vear. a ime element czntrol sys-
am calleg £ditec was acceg !o ths ESlectronic
Scitor which mace possisie arogramming of ore-
c:se anag automatic eciung ¢f vigeo tapes with an
dccuracy good to a single frame,

AS evigence of the eager accentance of Ampex
Sroccucts. salesmen manming the tooths 0 which
ine producis were snown {cr the first time wouig
never fail to sell the czmonstrauon units. With
ntersync. engineenng was ccnvinced that it was
3CING (O get its proteryoes cack after NAB in 1860
ang COx ragical stecs :0 insurs their return. The
first intersyne units went o NAS with fire engine
reg chassis,

The smug encineers. sausfied that they hag
“nally thwarteg ne saiesmen. =at hacx (0 await
‘ne reacticn. They warteg 1n vain. Attemoung o
(r3ck cown the (ntearsync Drotctyoes aimeost 3 weax
after hey were shown, a szlesman was pinneg

down and forced to admit that he, indeed, had
soid them 1n spite of thetr color—""The customer
aign’'t seem to ming.”

While intersync was teing deveicped at Ampex,
Ginsourg, Lawrence Wetilang (now Vice Fresident-
Generai Manager. Video Froaucts Division); and
Chucx Angerscn (a memoer. of the original video-
tape recorger team) visited WEEM in Chicago to
meet one ot the staucn's engineers and take a ook
at a project he had uncerway. This was 19539 and
the engineer, Charies Ccieman, had deveioped a
cavice wnich he catiea Coletec. wnich corrected
geometnc cistorucn in vigectapce recordings. Vir-
tuatly any geometnc error was eliminatec by his
invention, thus ngcding the home screen of dis-
torted ftag poles, wavy buildings. ete. Seeing the
potentiat of Cgletec, an agreement was quickly
conciuged with CES. ang Charies Coleman joined
Ampex. (n March, 1961, Ampex introduced the
Amtec ume element ccmpensator (0 broadcasters
ana csuldn't till orcers fast enougn to satisty cus-
tomers,

Within montns after the introduction of Amtec,
another contribution t9 the video accessories line,
Colortec. was crecitegc to Charies Coleman -as-
sisted by Pete Jensen. Colortec ctierad such high
time nase stapility !hat Broadcasters could for the
first ume meet mign FCC-NTSG stanaarcs for color
nsroaccasting. FPreciciions that this unit would
stimuiate the coom in color telecasting were pre-
mature, however.

Ampex Faces Competition

it was at this time. 1961, that RCA introduced
its TR-22, the first fully transisiorized broadcast
vigeotape recorder. As soon as the wraps were
taken off the new unit at the National Association
ot Broaacasters Ccnvention. Amoex <new it faced
powertul comopeution. Rising o meet ihe chailenge,
wOrk was pusnec on a new recorcer (the VR-11CQ)
wnich was to meet and even surpass all the at-
rractiens of the new RCA unit

The tollowing year. NAB celegates were intro-
ducea to the new Ampex VR-110Q recorder which
was less exgensive than anvthing on the market,
fully transisi¢rizeg ang cestned to craw customers
‘rem crevicusiy untapcec markets.

From he teginning, videolaoe recording had
ntriguec users of clcseg circuit television in edu-
canon. industrial anc government communities.
With the lower-criceag 2arty VR-11C0 some signi-
ficant nstailations cek piace. A particuiarly unu-
suali new application was ceveleced around the
new recsrcer tor the U.S. Navy. The recorders
were ns:alied in a closed circuit television system
apoarc aircraft carriers. The pregram. known as
Sitot Lanaging Aic Teiewision. is still being used to
nerease oiot praficiency in lancding apoara car-
rere, ana Amcex csnunues to seil the VR-110Q.

Rapidly on the neets of the VR-1100 came the
YR-2000 anc here was no doupdt of Ampex leader-
shic in :he broageast vicestape field.

The VR-2000 anc its accestance in the broac-
casing inqusiry again soseq the question, “'What
next?” The incustry nhac c¢sior recording of a
cuatity wnriea woule satisiy the most giscrimunating
viewer. 'Where would Amcex go from here?



The next move was towarg increased mobility.
Work was begqun on the muniatynzauon ot record-
Ing ecuioment tor broaccasters. The first result of
this effort was :ntroguced n March 1967—a £0
pound Dbafttery-ocerateg portacie vigeotape re-
corger angd camera ccmbination: the smailest
stancarg broaacast recorger ever built. Caileg the
VR-3000. the new pacxage was designed for use
in tacing remcte news and sgorns events. For ne
tirst time, reporters couid take vigeotape recorg-
ing equipment cirectly to the site ot newswortny
events without neec for a complate mooiie tele-
orocuction van. Later that year, Amoex ntroduced
the BC-100, the tirst cotor hanc-heid droagcast
camera.

The camera deveiooment work cgnducted at
Amgex moved the comoany into new protessional
vigeo product areas. Seginning with a8 studio cam-
era introcuceg in 1963, thus Qiversification of in-
lerests 1N the viceo market set a partern for the
coming years, tThe VR-3000 portable hignzanc
recoroer was teameaq ‘with a3 new moncchrome
camera. the 5C-3C0. in 1967. The next year Amgex
otfereq its first coicr Sroadcast television camera,
the BC-210Q. for stucio and remote use.

In 1969, the acquisition of Eogner Antenna Sys-
tems Corporation ang Slectromagnetic Padiauon
Laboratones and tne purcnase of the design ang
patent rights to AMP ing. switchers enabied Amoex
o offer comptete orocucts !or 3 tetevision siudio
from cameras to antenna outout.in four-years. Am-
Sex moved from simply a supplier of video taoce
recaorging equicment tQ 3 producer of most of the
ma|or equipment required cy broadczsters.

Video Recording on Disc

Meanwnile. video encineenng was ccntinuing
long-range proquct ceveiooment using the vigeo-
tape regoraing csnceot. In 1968, ABC hac tacpeg
Ampex with a reguest that it develoE a system
tor slow sceeq insiant repiay of imoortant moments
in socns acuon for tneir acciaimed “‘Nide World
of Soons”. It was aoeciceg that magnetic tace
couig not refiably hancle slow moticn cecause
repetitive scans wouid cause the tace to cetern-
orate. instead. the ceveicoment team heaced oy
John Poole, ceciged 'o attempt a new mecium=—
e magneuc meta; cisc. Pogie had manages the
'mtiai devetocment St 3 magnetic metal cisc zutfer
for the company s Videofile® - information System
Defcre the ‘iceofile Svstems ceveicoment 'was
estaplished as 3 secarate carporate enuty (more
on this in a future cnaoter).

The mecium was seiecied ‘or this apolicauon
Tecause it coulg stanc limitless nead exposure
ang acpeared 0 e an abvicus cnoice for a siow
maotion recorger.

ABC went on the air with the Amoex-ceveloges
¢isc recorcer. ne S-i0Q0. 1n March., 1S67. The
success of this first use of a magnetic disc ‘or
colcr vigeo recarcing ingcered a new famiv of
Amgex procuc:s: (he =S-200 recoreing sysiem for
121@proguclion anc. maost recently, proccucts for
use 1IN eguCaUONal systams. x-ray techncicgy 2nc
sc:entfic axsenmentation,

Meanwniie. cnce the VR-100Q hag been urnec

over to manufacturing, Charles Ginsburg formed
anc¢ managed an agvanceg ceveigecment laboratory
which was responsicie for ceveioping new prod-
ucts ang long range proguct plans using video-
tape recording. Qut of the |aboratory came a new
vigeotlape recorqing concept which was to spawn
an entirely new grocuct line for Ampex.

Ginsburg and his grouo of engineers had re-
fined helicai scan recorging (o the goint that it
was ready !0 be used in a marketable product.
The helical sysiemn recuced the number of heads
required for viceo recoraing from four to one of
two making the system easier to manufacture and
therefore far less expensive 10 procduce. Wedding
transistor technoiogy with the helical scan prin-
picle, Ampex introcuced the VR-1500 portable
te{i@vision rscorcer in Cecember 1962. The VR-
1800 was sceciically cesigned for closed circuit
applications in egucauon, training, industry, medi-
cine and sports. [t offerea the cicsed circuit fleld
a videotape recorcer for oniy $12,000: approxi-
mately one-thirg the ccst of the VR-1100, The
VR-660 which permits monochrome troadcast as
well as closed circuit use succeeded the VR-1500.
These two recorders had an imporiant role in de-
veloping instructional television. A later “C" vere
sion of the VR-88J is stiil deing soid. Reliabiiity
and five hour playing time per reel ot tape have
imoressed and satisfied users.

Recorders like the VR-1500 and VR-880, priced
dramatically 1ower than earlier troaccast record-
ers, wherted appetitas for even lower-priced re-
corders for the closed circuit television fleid.

8y 1984, new ceveigoments in helicai recording
were taking pilace rapidly in Elk Grove Village,
lllincis. at the Consumer and Educational Praduc?s
Division. Here encineers uncer Rein Narma and
the late William Boyian witn the counsel of Red-
wood Cily engineers, nag mace razsid progress on
a simotlified netical system using one-inch-wide
tape, rather than the two-inch tace used on the
VR-680.

CCTV Comes of Age

Since the introduction of the VR-TU00 series of
melical reccrcers by the Consumer anc Educationat
Products Qivision in 1953 ang 1968, the major part
of Ampex cioseg circuit letevision activity has
oeen in Elk Grove Village, lllingis. Here a succes-
s1Ion of improved progucts nas extenced Ampex
ieacershio in the closed c:rcuit fieid. in addition
to recorders ranging from $1100 to 321,000, cam-
era ang other accessories are offered. More than
16.000 Amcex one-incn video recorcers for closed
circuit use were sold tetween 1963 and mid-1968.

The iower c2st. one-inch machines picneered a
host of new apglicanons in education, industrial
traimng ang cammunicatuons.

Tocay the Zducationat ana Industrial Froducts
Qivision marxets ¢2(0r and monocnrome closed
cirguit. hetical scan recsraers 2nd accessories
througn 2 worid-wice cistrigcution systemn. The di-
v1S10N 3180 operates 3 viceotace cuglication labor-
alory to enzste ecucztors o zulic thetr tape ine
stryclen liprarres ang a cicsea circust audio-video
wOrksnoo wnich raing non-tecnnical ccerators in
Sroquclicn tecnnigues ang equioment servics,



In 1S68. another new treng further hroacened
Amgex vigeg activities. In the 1C years following
the introcuction of the VR-10C2. Amcex nac teen,
for the most can. a supolier of this crucial czm-
ponent for systems ceveiopea oy others.

The Special Procucts Civision was crganized
10 cevelop new product direclions using existing
tecnnology. anc 1o cesign ana ecuipo mobile video-
tage recgraing vans and ccmoiete tefevision sta-
tions. in other woras. to give Ampex the apiiity to
seif compiete systems censisung of Amoex ang
other companies’ components.

Cne ot the first major contracts hanciea by the
Scecial Procucis Cevelgoment Cepartment was
a fuil scale traiming system using hroagceast viceo
recorcers for the United States Conunental Army
Commang (CONARC). The first orcer caovered five
videe vans ang clayback equioment which was in-
stalieg at training centers in the CONARC system.
For the first time. racruits hac a taped instructor
who never tired of taking them througn the intenor
of Army venicies or instrucing them on the proper
way 10 break cown a ritle. The installation was so
successiul that in July. 1967, the Army awardec
Amgex $3.7 million tor agcitions 0 the videctape
recording system.

The next majar assignment came for the Special
Progucts Ceveiooment Jeparntment when UHF sta-
tions began to go cn the air throughout the U.S.
Businessmen entenng =roagcasting for the lirst
time preferred to turn over the pianning of their
stygios to sxperts. The Amoex name in the broad-
cast business. pius the SPDO organization which
hag ceveioped excerience in combining Amoex
procucts with purchasag ccmoonents to resuit in
comeiete gackages attractec crgers from many
of the new UMF hroaccasters.

New Directions for SPD

Because of the cecanment’'s broad charter and
ite work with CONARC. it receivec an inquiry trom
‘he Qak Park ang River Forest High Schoclt in {ate
1966. apout the cesign of a rancom access instruce
tional system to be used by stwudents to augment
classrcom stuqgies. At this time. no true rancom
access teaching system existed wnich woula ailow
instantanecus resgonse (0 simuitanecus recuests
'or tne same iesson. txisung systems servec only
the first recuest frcm ceginming to enc forcing
saccna and later requests to receive the (esson
llreagy in grogress.

Plotting out the scnoof’'s needs and examining
Amoex tecnnoicgy ctf the moment. SPD procoseo
an imtial augio svstem using a recorger capable
of responging !0 two Or more reguests within a
minute ang Mmgh speed cuplication eguioment
which would deiiver the tacec lesson o siucent
carrsis, The resuit is the maximum ume any siu-
cent wcuid wait t1c receive a lesscn is 33 tecancs.

Atter tne successful czmpletion of this $385.00Q
contrac: 'in March 188. the nigh schaot otaced o
subsecuent Jrcers for expansicn ot the system:
first againg accitional stucent carreis anc then
viceo cacagility. Rapig rangom access 0 viceq
matenal was mace ccssicia ‘hrougn newly cevel-
cced magnetc cCisc lecnnoiogy cemeoinea with
csmouter resgonss.

The Cak Park system (now cailed Pyramid)
launcnead Ampex nNto stil another tusiness. in
May 1268, a seconc crcer for instructional equip-
ment simiiar to the Qak Park installation was
received from Pima Coilege which was under con-
struction (n Tucson, Arizona. The Scecial Products
Qivision (it attaineg civisional status in May 1968)
now actively seexs cantracts for its Pyramid ran-
dqom access instructionat system ang views tech-
nology in ecucaton as one of the answers to the
current proplem of developing individual instruc-
tion plans for eacn stucent. Through uss of in-
structional systems. teacners cculd tailor stugy
plans for each stuaent By crawing from tape li-
branes ang free themseives irom repetitive ciass-
room instruction in orger 0 provide the counseiling
the student vitally needs to pian his overall edu-
cation goais.

In spite of the overwheiming emphasis the de-
veiooment of the Pyramio system demanded, SPD
never lost sight of its originai missions. It con-
tinues to sarve customers with speciaily modified
stangard procucts and plans and equips mobile
recording studios ana ccmgtete stations. Of par-
ticular significance was an orcer received from a
recording company in 1967 for a muiti-channet
augio reccrcer which would ailow the company
to tape up to 16 channets of sound separatety. The
recording stucio was looking for 3 device which
would ease procuction proptems by allowing them
t0 recorg certormers and any group of instruments
separately 10 create spec:ai effects in the finished
proqucts. Special Procucts responded with a 16-
channel reccrcer, using a videotace console as its
base. The unit pieasad the customer and stimu-
lategd a floog of reguests from other recording
companies, particularly those that specialize in
rock refeases. Rock music, which is largely im-
grovisational and cegenas heavily on ‘‘manufac-
wured” sound., founc muiti-channei recorders a
boon to creativity and control.

Eventuaily. the interest in the recorder promptad
he company 10 Mmove its manufaciure and market-
ing to the Frofessionai Aucio Division where it
wouid be offereq as a stancard product. Called
the MM-1000. the recarcer can be constructed with
Up to 24 channels anag has !ound homes in most
major recora stucios ang in virtually all of the new
recording ncuses which serve the rock markst,

The criginai develiogment of the videotape re-
corger has ied Amoex :nto a numeer of new busi-
nesses in the last cecade. SBeyona the initial needs
of the Sroadceast field it has moved to instrumenta-
tion for wige-dbang data recsrcing. to closed circuit
recorcing for education and inaustry, to disc re-
corging for instant reniay for telecrodyction and
cioseq circuit monitgnng, to the Videcofiie Infer-
maticn Systems: and mast recently into digitai
recorcing.

These achievements aione cistinguish the video
recorcing ccncent as one of he imporant de-
velopments of the century ang its fuil promise has
yet to Se fulfillea,

*==Trademark-Fhilics
**—Trademark-Ampex Ccrporation
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Computer Progucts has acguireg a 20 acre site
in the Marina cel Rey area ct Lcs Angeles to build
3 new 250,000-square-foot plant to house the civi-
sion.

construction wiil tegin naxt Agril and the buiid-
ing wiill be occuyoiec a year later.

The move wiil increase the division's operating
floor space 47 cercent over the 190,000 square
fegt presently leasec in Culver City and West Los
Angetles. Now ccntained in eight separate buila-
ings. the division s ceveiccment ang groduction
of information storage equicment and comgeonents
for computars wiil be consolicated yncer cne roct,

Eugene £ Prince. Vice Fresident ang Division
General Manager. saic the centralization of alt the
division’s functions wiil increase operating effi-
ciency and provige long-range economic benetits.
He aaageg that ine site is less than five miles ‘rom
the present Culver City civision heagguarters.

The new Ccmcuter Precucss Qivision buticing
will include a twe-story engineenng and adminis-
trative section. manufacturing areas for !ape anc
core memories ang csres ang a training center.

mpex wiil ¢ccnstruct a magnetic tape manufac-

turing prant in Satuce. Seigium. primarily to
furnish the Cecmmon Market, Scanginavian, North
African ang Midale £ast marxets with tape for ail
magnetic recorcing apgiicanons.

Four Engineers from the Magnetic Tape Divie
sion in Opeiika, Ailacama, make up the task force
assigned to oversee the piant construction and
start-up cperations. Bill Sawhiil, Walter Newman,
Sten Luncgren and Biil Brock departed fram Ope-
lika with their families last month for this specxal
assignment.,

The construction of the mcedern, £0,000 square
foot facility wiil begin immegiately cn a portion of
a 34-acre site 70 miles from Brusseis. The land
was recently purchased by Ampex after an exten-
sive search for a suitagle Eurogean site.

All lines ¢of Ampex audic tape, in reei-to-reel,
cartricge ang cassette format, and video, instru-
mentation and ccmouter tapes, will be manutac-
tureg ang pacxaged in the tfacility. The building
wiil be occupied in 1970Q.

Products of the new plant wiil be marksted by
the Europe. Africa. Middie East area of Ampex
international.

The plant has been cesigned to be easily ex-
panded as necessary to serve the growing mag-
netic tape marxet. Advanced material handling
techmgues for transporting raw materiais and
finished progucts wiil be installed to allow etficient,
aamage-fee nangling. Custom-designed air flow
systems in cntical areas of the faciiity wiil provide
precise iemperature and humicity csntrol and an
‘“uftra-ciean” envircnment. The firm cesigning the
tacility is Fernand Courtoy, S.A., of Srusseis.

The magnetic ‘ape piant will be the third Ampex
manufacturing faciity in the Zurogean arsa. Mag-
netic reccrcing and cata storage gevices are buiit
by Ampex internationat in Reaging, £ngtand, and
Nivelles, Belgium. An Ampex parts. servica, and
training center is iocated at Boeblingen, West
Germany.

Construction was tegun on a new facility to
house the Magnetic Tape Laboratory adjacent to
the coroorate neadcuarters Suiiding in Redwood
City in late Julv. The new laboratory wiil contain
54,000 scuare reet in two stories. The first floor
will house piiot ccatng lines and administrative
offices. Magnetic tape [aporaiories wiil be con-
tained on the sacenc ‘lcor ¢f the compietely in-
combustible siructure, The extenor acpearance of
the new buiiding will De simiiar to that of the buila-
ing whicn presently houses research, engineering
andg corporate cffices in Reawooa City.

Ceonstrugtion will he comolete in June, 1970, and
parsonnel anc squigment now housed in the pres-
ent Magneuc Tape Laocratory in Feawced Clty
will begin 10 take cccupancy cof the new tacility
at that time.



The Ampex Story
CHAPTER SEVEN

Target:
The Consumer

The sounds ¢f a ping pong game and a train
roaring through the Ampex booth at the National
Association of Music Merchants Show in the sum-
mer of 1955 announced the Ampex entry intQ an
entirety new field. The sounds enticed many major
music stores to take a look at a new Ampex re-
corder. The unit which drew their attention was the
Model 612, the worid's first stereophonic music
system. )

Having revolutionized radio, created instrumen-
tation recorcing and ceveioped a computer trans-
port, Ampex was in pursuit of a new game—ihe
consumer—and was using dramatic cemonstration
tapes to lure show visitors to the company booth.

Ampex had an eye on the home market for tape
recoraing products for several years. The com-
pany’s interest was prompted by the anticipated
dectine of professional audio sales. Once basic
markets for the rugged and reliable professional
recorders had been exhausted, there was little ex-
pectation of replacement business. Sy the mid-
fifties, the durability of the Mode! 200 and 3C0 re-
corders had Ampex looking for new market areas
{or income.

The National Association of Music Merchants
Show in 1955 was the first tentative tap Ampex
gave the home market. The Model 512 was de-
signed to appeal to the consumer with discriminat-
ing tastes and a bankrot! to incuige them. Ampex
faced the cocnsumer with no forewaming of wnat
‘o expect from this untamiliar audience.

Train whistles came out of speakers to send a
diese! crashing across the room, the ping-pong
match had heads turning right to left ana Btack
again to follow the soung of the ball. A recorded
convarsation piaced twae men on oppcsite sides of
the room, and a symphony orchestra surrounded
and fascinated the audience with the separation ot
sound possible through this new ccncept in re-
cording.

In the year following the cemonstration of the
Modet 612, “Have you heard stereo?” Secame the
buzz phrase in hi-fi circles. -

Robert A. Miner, ‘hen AMarketing Manager for
the Audio Qivision, remembers well the first Ampex
demonstration for the consumer, “Sveryone was
fascinated by stereo and the Amoex recorder
which made it possible. But it was little more than
3 noveity—a ccnversation tickit for the 'in’ sound
hobtyists. The music lover enjoyed the cemonstra-
licns tut was not promptec 16 Duy c2c2use there
~as onlv ona prereczrced stareg tzce on the mar-
set.” Cnly 3 few Jacicated scunc hestyisis czame

forth to pay $700 for a 612 (at a time when they
could purchase a monaural system in a console
cabinet for about $300).

“We were ahead of cur time and we knew it,”
says Miner today, ““ut someone had to take the
first step. When we decided to go atter the con-
sumer market, we know that sales for home use
couidn’t otffset the deveiopment costs of the new
two-track recorcer. Qur main purpose in that first
excursion into the consumer market was to whet
appetites for Ampex guality when the home tape
reccrder became a profitable reality.

A year later, in 1858, Ampex introduced the Se-
ries A line of recorders, stereo units in table-tap
wooden cabinets, At the same time, a new distri-
bution system was established, tailored to con-
sumer products. Fhil Gundy, the manager of the
Audia Oivision, and his sales statf met with music
merchants and representatives of Amarica’s lead-
ing music stores. Miner remembers, “We wers
overwhelmed by the reception we received. We
had never experienced anything like it before."

Ampex had aireagy established its name in the
tight little community of radio and telsvision broad-
casters and record industry engineers, but it now
faced a strange new audience—the consumer. For
the first time, Ampex products wers to appear in
stores such 3as Marshail Field in Chicago, Grin-
neil's in Detroit, Wanamaker's in Philadelghia and
Sherman-Clay in San Francisco. Stereo was an in-
triguing new ccncept, incomes wers rising in the
peacetime years after Korea, and Ampex quality
was recognized by music lovers and hi-fl people.

In developing the Series A line, Ampex engi-
neers had taken technclogy developed for protes-
sional recorders and, with economies in material
and manutacturing ccsts, designed units appealing
to serious music lovers and scund hobbyists.

“Qur first customers,” recalls Miner, “ran the
economic gamut, but they had one common trait:
they appreciated music and a company that cre-
vided the best recorded sound they had ever
heard."”

Prica A Problem

Pricing, however, continued to be a problem.
Ampex home recorders ranged from $500 for a re-
cording deck to $1,000 for 2 compliete console in-
cluding record changer and AM/FM radio. This
was out of the range of the man who “Just likes
music.” Frerecorded tapes werea more numerous,
but also presenteg a price barrier. A ssaven-inch,
twa-track sterec tape could carry the same material
contained on 2 less expensive long-piaying record,
There were buyers, tut not enocugh to create a
valume business.

Nevertheless, Ampex was stimulated by its in-
troduction to the consumer market and soon an-
nounced formation of a subsidiary, Ameoex Audio,
inc., wnich wouid be devoted exclusively to this
market. In 1258, Ampex had annual sales of ap-
proximately $10 miilion and empioved somea 1.200
peopie housed in 17 buildings in Recdwood City.
On March 18. 1957, grounag was troken in Sunny-
vale. California. to acccmmodate the newly formed
sussidiary. (Vidaotile information Systems Civision

in July of the icllowing year. wihen Amgex Audio,
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Inc., which was managed by Herb Brown, occupied
its new quarters, the consumer line was expanaged
to include consoie models in various furniture
styles. Now the company could offer 2 system for
personal use in a formal living rcom, a den, even
in an office. But the restraint that continuea to bind
the business—stereo tapes ccst too much, were
inconvenient to handle and offereg conly a frac-
tion of the selections on long-piay recoras. Soon
stereo became available on disc. When manutac-
turers perceived stereo as the new direction for
recorded music, they jumped on the tandwagon
and conducted marketing campaigns which rap-
idly cocnvinced consumers to tum up their noses
at monaural music. Virtuaily aill record players soid
beginning in 1957 were sterecphonic.

The problem of tape pricing stimuiated the Am-
pex pioneering spirit. It knew it wouid have to
creats a method of buiiding a more economical
tape library. The company turned tc the source of
the answers to all its previous product problems—
its engineers. After brief but concentrated with-
drawa) to the Ampex engineering laboratory, the
company introguced the four-track stereoonaenic
recorging head in June 1958, This new head meant
that a recorger could now accommodate a four-
track tape, aillowing cne tape to contain as much
materiai as two L.P. records and couid make tape
competitive with discs for the first time. The head
aflowed two channeis of materiali to te recarded
in one direction and, after turning the tape over,
two channeis in the opposite diraction.

At the introduction of the four-track head, Ampex
hoped to spur tape duplicators into immediately
bringing out four-track prerecorded tapes, and
thereby stimulating sales of stereo tape recorders.
But as Ampex waited for a duplication company to
see the potential in four-track tape, nothing hap-
pened. Again, Ampex was a step ahead of its time
ang became restiess,

A New Business

The company saw four-track tace as an eventual
grofit maker and decided, since no one eise wouid
pick up its lead, Ampex wouid go into the prere-
corded tape business itseif. In July, 19588, Ampex
Audio had rounoced up tape duplication rights for
some of the leading cisc !abeis. in its initiai four-
track stereg tapae library, marketed under the name
United Stereq Tapes, were Varve, MGM, Warner
Bros. and Mercury recorcings. The UST facility
was originaily located in Bloomfieid, New Jersey,
close to the Sast Coast music market.

When the first Ampex prereccrded tape release,
£lla Fitzgerata’'s “Like Somecne in Love,” ap-
peared in the racks only a smail number ¢f devoted
audiophiles acknowlecged the avent. The tape re-
corder market was smali, and tape saies were
meager. Aimost ten years later, wher an Aretha
Franklin tape was introduced oty Amcex, 40,000
copies were soid in 48 hours. Today, Ella also
creates a stir wnen she comes out on a new Ampex
aibum which wiil take its place next to 6.520 other
sefections in the Ampex Stereo Tapes (new name)
library.

in 1253 Ampex cained 3 new !ste! which was to
secame very sigruficant in the early growth of the
Si&rao i2pe fieic—icncen Secares. Lonczn signag
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a five-year contract which has been renewed requ-
larty since.

Within 18 months after Amoex introduced the
four-track head in 1958, 750,000 tape recorders
had been soid by majer manufacturers. A true cone
sumer market was in the making. Companies which
had moved into the business were: Sell Sound,
Viking, Fentron, Telectrosonic, Tancberg, Super-
scope, Magnecord, Revere-Webcore, Wollensak,
Webster, Heath and Voice of Music.

Sales of recording procducts for the home in-
creased quarter after quarter, providing a signifi-
cant contribution to Ampex earnings. With the
potential that the consumer market heid clearty in
sight, many manufacturers began devefoping prod-
ucts with lower price tags and lesser quality. Am-
per retained its position as the quality leader in
the market and for the new few years made no
effort to deveiop lower cost lines.

If you ook at the consumer market as a pyramid,
with a small number of sales at the high quality,
high price summit and rapidly widening sales as
cost and guality come down, Ampex in 1962 was
the leader in the top fifth of the pyramid. This was
a pesition the campany was confident it could re-
tain but which offered little growth potentiai.
Broader Market Penetration

In 1963, as the ccmpany continued its recovery
from losses incurred in 1961, the decision was
made {0 move aggressively downward in the mar-
ket pyramid. with products cesigned specificaily
for the entire upper third of the market. The Con-
sumer and Educational Products Division was
launched in August, 1963, initially with a dozen
peopie in temporary quarters in Park Ridge, Illl-
nois. In 1964, the rapidly growing division moved
into a new building at 2201 Lancmeier Road, Elk
Grove Village. The micwestern location was chosen
for proximity to major markets and sources of com-
ponents and recognized that it represented a brand
new business for Ampex.

Initially, the division assumed marketing of the
high quality F-44 series of audic recorders devei-
cped by Ampeex Audio in Sunnyvale and the UST-4,
a temporary lower-cost unit manufactured for Am-
pex to permit cevelopment of 3 marketing organi-
2ation in anticipation of the division’'s own new
progucts. Significantly, United Stereo Tapes aiso
became a part of the new division and changed its
name to Ampex Stereo Tapes.

In June, 1964, the first products of the new di-
vision were introduced at a press ccnferencs in
New York. The prestige earned by earliar Ampex
inngvations in tape recording assured wide interest
in this major move into the consumer fieid. The
market was not disappointed.

The initial products of tha division, the 2000 and
1000 series recorcers, established a new trend in
consumer recorcers. Gone was the old tube-tester
lock in tape recorders and in its place were teau-
tifully styled mocgeis that wouid grace any room.
The 2000 clearly reached out in a new directiaon
to attract music lovers rather than hobbyists with
two significant innovaticns—automatic reversing
and simplifiad tzpe threacing. ‘With zuiomatic re-
versing. the lisizner could for the lirst {ime clay
soih sicas of a iase “ltum’” without rancling iNe



tape—a ctear-cut agvantage over record players.
The simptified threaging cevice cvercame many
of the objections of previous recorcer users wno
found threading reeis a nuisance. With these fea-
tures came the test pericrmance specifications
ever offerad in the $300 to $S00 range.

The 2000 Series has been credited with stimu-
lating the subsequent rapid growth of the market
for consumer tape recorders. Other manufacturers
rapidly followea with competitive convenience fea-
tures. Hand in hang with the new recorders—which
clearly emphasized the music listening role of the
recorder as opposed to the recording function—
Ampex Slereo Tapes began aggressively expand-
ing its catalogue, and prerecorced tape saies rose.

Over the next few years, Ampex carved out a
substantial portion of 3 market it had never served
before—the consumer market from rcughly S30Q
and up. As Ampex and other firms trought un-
precedented quaiity to these lower price ranges,
the market grew rapidly, with vigorous activity in
the lower end cof this range.

As the dlvision contemptiated further penetra-
tion of the consumer market ‘‘pyramid,” two other
deveiooments had major impact on management
thinking. Cne was the ceveicpment of the eight-
track cartridge for automcbile stereo systems by
Lear Jet; the cther the cevetopment of the cassette
recorder by Philips of Holland.

The eignt-track canridge, which hcuses an end-
less loop of lubricatea tape in a small plastic box,
mace its cebut in 1965, It was not the first at-
lempt at doing away with tape threading by en-
closing tape in a smatl container, tut it was the
first to gain wide acceptance. The automobile in-
dustry adopted it as an optional accessory for new
cars and gave it intensive promotion. By 1967,
sales wera soaring, aimost exctusively for the auto-
mobile market. To satisfy demand for prerecorded
eight-track music, Ampex Stereo Tapes expanded
its offering and began a pericd of unprecedented
growth,

EHorts 1o make the eight-track cartridge popular
for home use as weil as the automobile made less
headway, partly because of the virtual impossibility
of recorging with the cartridge. !t remains essen-
tially a playpack system. The Consumer and Edu-
cationat Products Division csnsidered the possi-
bility of marketing eight-track players fcr the home
but cecided against it because of the cassette.
The Cassette Bows

A fourth the size of the cartridge, the cassette
was introduced in 1963 by Philips. It again is a
plastic box housing tape but ccntains two reels
rather than the enciess icco of the canridge. It
easily permits recorcing as weil as playback. in
tact it was originally marketed qnly in a menaural
format for voice recording. Sattery-cowered cas-
sette racorcders gained widespreag acceptance
first in Europe then rapigly throughout the worid
as many manufacturers 2cogted the conceat unaer
license to Philios.

In 1968. FPhilies introducec stereg units ‘or home
listening as well as recorcing. Ampex management
saw in the cassa:ie :na tast ecsrczch ‘er Sroacen-
g carticizaiion in the iower anc of the carsumer
marxet. \\hile act a high {icelity c2vice. the cas-

sette recorder/player hag the potential of making
tape truly popular as a means of hearing music—
at hceme, in the car, or virtually anywhere.

n 1967, Ampex became the first U.S. manutac-
turer to introduce casserte sterec units, a move
which had great impact on the U.S. market. Of
equal important, Ampex Stereo Tapes became the
first major source of prerecorded cassette music,
without which the equioment could not succeed.

Today, the newly established Consumer Equip-
ment Division (formed by a reerganization of the
Consumer and Education Products Dlvision) otfers
a wide array of monaural and sterec cassatte re-
corders and piayers starting at S30, with lines of
open-reel units in the higher end. Ampex Stereo
Tapes QDivision is a leading producer of all major
formats of prerecorded music and entertainment.

To support the widespread marketing effort such
a broad product line requires, the Ampex Service
Company was formed in 1966 and was given inde-
pendent division status in September of 1968. With
factory service centers in more than 1§ locations
and contract service representatives in more than
200 others, Ampex has certainly come a iong way
since the recoraed ping pong game and the diesel
engine in 1955,

At the same time Ampex was establishing new
trends in audio recording, the consumer markat
was being tantalized by the prospect of 3 home
videotape recorder—a cevice that will permit in-
stant home “movies” cor the recording and play-
back of prized television entertainment. As the
initiz: Zeveioper of videotape :=corring, AmTox
has . . : Deen awar2 ¢! 'ha porentialiles 27 ~ua~ <
denica, such a market.

Home Video Recording

As it had with eariy stareo machines, Ampex
dramatized the potentiai of a home videotape re=-
corger in 1963 by tuilding severa{ futuristic home
entertainment systems that incorporated the new
VR-580 videotape recorcer. Cailed the Signature V,
the 10-foot ccnsole system was featured in the
famous Neiman-Marcus Christmas catalogue of
1963 with a cazzting $30.000 price tag. Subse-
quently it was used at trade shows and consumer
exhibits where the concept of videotape recorcing
and Amoex received wide comment and attention.

In 1963, the Consumer and Educational Products
Division intrcduced a new series of helical-scan
videctace reccrders for closed-circuit use—ihe
VR-7000 and VR-3000Q series. Priced from approxi-
mately $1,000 to $3.000, these recorders launched
an impcrtant market for closed circuit television
iraining and communications. To capitalize on
consumer industry interest in the home videotape
recorder, early modeis were offered in furniture
configurations; a few were sold as consumer re-
corcers,

However, the home videotave recorder contine
ues to await further reducticn in size and the avail-
zbility of good quality cotor cameras and record-
ers at a (ower price. (n the meantime, thousands
of users in industry, government and education are
becoming aczustomed to the videotape recorcer
as a valuzhle tool. The true home vidaotace re-
corder rearsssnals zn impcrizat {ulure chaoter of
the Amgex siory.
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The Ampex Story
CHAPTER EIGHT

Ampex
Goes
Abroad

by Dave Chapman

Alexander M. Poniatotf was torn in Russia and
received his technical educaticn in Germany. Cur-
ing the first world war, ne escaved to Engiand.
After the Bolsheviks won control of Russia, he
crossed the border into Manchuria and then into
China. From China, he came to the United States.

Poniatotf came to the U.S. with a broag view of
‘he worid, so it was compieteiy natwrat that wnen
he farmed his company it should look cutside the
U.S. for saies.

Ampex found a ready market {or its produc?s in
international markets. Radio stations were expand-
ing rapidly after the second worid war, and they
turned to Ampex recorders for heip in their work.
The first Ampex audio reccrders were put to use
in Japan, France, England and Vatican City in 1948.
When the videotape television recorder came along
in 1956, international executives were on handg 10
witness early demonstrations and were in the early
line-up of customers for the first videotape record-
ars,

Somewnat to the consternation of Ampex gatent
attorneys, the French word for tape recorder be-
came L'Ampex and the intinitive verp to tape was
Ampexer,

Like mast eiectronics companies, Amoex tegan
its international ventures through an export firm.
Rocxe international in New York had a well-de-
veloped network of sales agents throughout the
world by 1947 and it was through this cocmpany
that Ampex first tegan to seil abragaa. Overseas
saies in these early years of tape recorcing never
exceececg S200 thousana ger year, tut to the young
Ampex. this represented gcod business.

8y 1954 Ampex took its first major step cutside
the U.S. Kavin Mallen, a memter of Ayata Associ-
ates, and then a memoer of the 2cara of Qirectors
of Ampex, spent hveive months in.Euroce '‘finging
out the peculiarities of the varicus.countries'” as a
memo of the period put it.

Mailen's earty investigation of :he Ampex future
cverseas resuited in the decision to establisn a
Eurcpean sales office in Lonaon. Even in the first
ventures into the international marketptaces. Am-
cex realizeg that to partic.cate fuily in these
markets. it would have to manuiaciure products
a3reza. Duties, taril's and the lower zzsts of manu-
fagiinng wewd svantuaily cusn U.S.-mace Amcex
Srocucis out of ezcnomic ccmeeulion asrcad.

Ampex of Canada

[n May 1955, a lirst attempt was made to organize
for international business. Significantly, in the small
group that laid the grounawork for Ampex pene-
tration of international markets were Jack Porter,
Lee Cross and Ralph Endersby who are still in
management pcsitions with the company. it was at
this time that the Ampex Canadian otfica was
established in Toronto, with cne empioyes, Today,
more than 130 people are empioyed by Ampex of
Canada, Lid.

This stugdy, like Caesar’s first ook at Gaul, di-
vided the worid into three parts. Europe, Canada
and Latin America. There was a footnote with a
category of "cther” which inciuded the Far East,
Africa and the Middle East. It was determined that
“other’” wouid continue to be handled by Rocke
while Ampex began to estaplish direct relationship
in the three "main"” parts of the world.

The Toronto office had been opened in May
1955, by Ralph Endersby, a young English engi-
neer wno had teen a saiesman for our Canadian
distributer, CGE. Endersny went on to play a key
role in the formation of Ampex Intermationat, as
Marketing Manager and later as Manager of West-
ermn Hemisphere operations.

In Redwoodg City, during May and June 1955, the
Internationat Division was established, along with
Ampex American Corporation, a Western Hemi-
sphere trading corporation. This first International
Division wouid last one year then be dissoived in
1958. With this move the London cffice was closed.
Ampex American Corparation continued, however,
untii 1965, having been reptaced earlisr by the
present Ampex Pan American Company.

Jack Porter, manager of international Adminis-
tration, went back to the Audio Qivision in 1956,
and had a second International career from 1962
to 1967 as Finance Manager of the second Inter-
national Division. Tocay, Perter is Vice President,
Generai Manager of the Magnetic Tape Oivision.

The responsibility ‘or seiling groducts ocutside
the Uniteg States from 1356 to 1959 reverted to
the individuai proquc: divisions. This was a periogd
ot expansion for intellicence gathering networks
in Europe, of the construction of the Woomera
rocket range in Australia, and of the beginning ot
a hoped-for Eurcpean space program. Russ Mc-
Bride, Export Sales Manager of the Instrumenta-
tion Division and his cctleagues worked closeiy
with the ministnes of Jefense in major countnes
and were abte to secure orders for FR-100, FR-
110Q, FR-200, ang AR-10 instrumentation record-
ers throughout the wortd. Many of those first in-
strumentation units sold atroad are still operating
in tracking stations in Germanyv. France. Scandgi-
navia, Snc¢tana, anc in Canacian, italian and Japa-
nese airgraft.

Ralph Sndersby. after heacing the Canaagian of-
fice for ane vear. was brought (¢ Redwocod City to
hecome cxcort Sales Manager fcr ine Frofessional
Procucts Qivision.

Jim Cetlor was rzmeg to r2ciaca Ercershy in
Canaca. Ceiler still heacs the Canasian comgcany.
naving seen it grow rom 3§ ‘ew nuncreg nousanc
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doilars in annual sales to well over ten million del-
lars forecast today.

Endersoy's first assistant in the Professional
Products Civision was a young man from Berkeiey,
named Lze Cross wno had an AB in palitical sci-
ence and a mind full of electronics terminoicgy
imposed by the U.S. Air Force, Cross joined Am-
pex in 1958, went to Europe in 1959 to set up an
operation in Fribourg, Switzeriand, and then (o the
Far East to set up Ampex Australia and Ampex
International—Hong Kong. Today, Cross is Area
Manager of the Far East.

Ampex Fame Spreads

During this pericd, Ampex video and instrumen-
tation recorcers became weil established in world
markets, Sroadcasters outside the U.S. were as
ecstatic at having a method of recording pictures
on tape as those in America. The Japanese were
the first to receive an Ampex video recaorder, since
their system was a 525 line, €0 field standard iden-
tical 10 the American system. The Canadiansiand
English piaced orcers at NAB, as did the Germans,
but Ampex had further develiopment work to do
before it could celiver the 405 and 625 line versions
of the video rscorcer. The first modifications of
the VR-1000 !or international use were performed
in the field by an engineer artached io the Export
Manager’s staff. Later standards mocification was
taken on by Siemens and Haiske in Germany and
Rank Cintel in the United Kingdom: the Ampex
video sales agents for these countries.

Today, almost every television studio in the worid
contains at least one Ampex video tape recorder.
All three Qlympics heid since 1960 have utilized
Ampex video recorders for woridwide distribution
ot the coverage of the games.

By 1958, Ampex video recorder sales abroad
were saveral miilion dollars per year and were be-
ginning to represent a sizeable portion of Ampex
business prompting Management 10 devole greater
attention tc the deveiopment ot this market which
heid such great potential.

While the vigeo recorder was forcing Ampex
attention to the tctal worlid market. the ccmgany
was aiso experiencing a steagy growth in audic
and instrumentation procuct sales cverseas; par-
ticularly in Eyrope. Video recorder orcers came in,
not only from Cuba, tut also from Finland. Singa-
pore. Manila, Spain, Nigeria, Peru, Yugosiavia,
Thailand and a host of other ccuntries where Am-
pex had teen previously unknown.

The broad scale cemand !or Ampex products
together with the obvious centinuing cpportunity
for funther sales abroad led Ampex to ccnsider

ways in which it could Setter serve-its woridwide
customers.

New Organization

in September 1258, Saioh Encersty mace a3
presentation 10 Amoex !cp management prcecsing
a new Internaticnal Qivision. The presentation 'vas
helga in the hcme of Jcseon NeMicking. then a
memoer ¢f (Ra Zcarg of Dirsgicrs znz 2 larce

SiCI~ncicer in ~migex. Jcsach Mellicking s an

[y

2eingnty 0 aniernatcngl susinass Wirgugh mis ex-
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tensive interests in the Philippines and his busi-
ness traveis throughout the worid.

Aiter reviewing Encersby's proposal, Ampex
management agreed that further investigation was
necessary to take full advantage of the demon-
strated opportunities outside the U.S.

As the first step, Ralph Endersdby and George
Long, then President of Ampex Corporation, de-
parted on a round-the-worid fact gathering trip to
Europe and then to the Far East. (Enderspy re-
members that trip from Copenhagen to Anchorage
and on to Tokyoe tock 27 hours in a DC-6.) They
talked to major customers such as the BBC, Radic
Televisione Francaise, the Royal Radar Establish-
ment, the German Institut fur Rundfunktechnick,
Italy's Clivetti, Hollang's Philips, Japan’s Nippon
Hoso Kyoxai and others. They aiso talked to our
overseas agents: Sakata Shokai in Japan, Rank
Cintel-United Kingdom, and Siemens and Halske-
Germany.

At the end of the trip, Long turned to his seat
companion and said, "Ralph, |'ve written tc the
Board of Directars and tcid them that thers is a
great deal of business outside the United States
and we shouid expioit our oppeortunities. You can't
run a raiiroad from ten thousand miles away.”

In December 1958, the decision was made to
reopen the Engiish office and charter it to investi-
gate the possibility of locai manutacturing when
this would enhance the Ampex profitability abroad
in addition to handling the sale of U.S.-manufac-
tured products.

Ampex Electronics Ltd.

Or. Peter Axon was hired in December 1958 to
head the new British activity as Managing Oirector
of Ampex Electronics Ltd.

Axon has a Ph.D. from London University and
had been with the BBC advanced research group
and participated in the deveicpment of VERA, Vis-
ual Electronic Recording Apparatus. VERA was the
BBC's artemot to record gictures on taps. It used
brute force iongitudinal technique, with ail the dis-
advantages—iarge reeis, huge motors and jitter.

The reason Reading was chosen was not, as
U.S. cynics today remember. that the first Ameri-
cans over there took the wrong train ana thought
they were in London. The British government lim-
ited the areas for new manufacturing operations.
invasiors had their choice of northern Scotland,
Wales or Reaging. Ampex chose Reading, and it
has turned out to te a fortunate choice both for
Amgex and the ccmmunity.

Vice Presicent Philip Gundy was assigned the
responsibility for the prospective International Oi-
vision in January 1958, and the new crganization
was franchised to begin operations Mav 1, 1958,
That summer, snother eavent occurred which wouid
make a major mark in Ampex histery.

The 12958 Moscow Trace Fair was to have a come-
clete color television stucio with video recording
cacability. Amcex was invited (o particicate in the
exhibit as it wes the snly manuiaciurer of a ccior
videQ tzce recsrcer. A Srew of encinears left for
iQsesw in ing summar of 1832 to cvérsaa the in-
s:iallaticn zng cperztion of tha Amgex vicacizge



recorder. Gundy arrived at the Fair for its opening
ang was on hand curing the famous Krusnchev-
Nixon walk through the tragce exnibits. it was in
the kitchen exhibit that the famcus cebate cetween
the two politicians took place. Unknown to Krusn-
chev, the Ampex crew recorded the exchange on
videotape. When Nixon and Krusnchev reacned
the cofor studio on their tour, Krushchev was in-
vited to push the start button on the video recorder
which activated a reptay of the now famous "“Kitch-
en’” cebate. Krushchev was enchanted with the
videg playback. “We have nothing like this in Rus-
3ia,” he said |ater.

It was subseguently agreed that the tape couid
be shown to the wortld, and Gungy, without allow-
ing time for a change of mind, spinted the tape
out of Moscow buried in the sciied shirts in his
suitcase.

In New Yark, Gundy took the tape to NBC, C3S
and ABC. All three networks troagcast it in its
entirety and kinescope dupticates were made for
gistribution througnout the free worid.

Following Krusnchev's introcuction to the video
reccrcer, Russian television ceople paid clcser
attention to Ameex, “ut no saie. The U.S. govern-
ment fcrbid the sale of video recorcders to any of
the iron Curtain countries. Even today, video tape
recorcers are a licensed commodity anc every
orcer is caretully scrutimzea oy Ampex and fed-
eral government cepartments before a recorder
¢an be snipped. Long after the trace fair was over,
however, Fussian celegations made attemots to
buy large guantities cf television recsrcers. Some-
limes the =zttempts were through third parties.
sometimes cirect. Quring the Mdsccw Trade Fair
the recorging heaas usecd sn the Ampex video re-
corder were storeg each night in the American
Embassy in Moscow and released only to Amopex
personne! for remounting on the machine the next
cay.

Ouring its first 12 months of operation as a seo-
arate givision, rom May 1, 1959 to Aprii 30, 1960,
the Internationat Division achievea S8 miilion in
sales. Ten years !ater. annual projections are nearty
eight times that figyre (exclucing Mancrei).

The early Internationai Qivision was strongly
centralized. In oraer to launch the new organiza-
tion, a grous of international speciziists went out
from Redwoca City to work with cistritutors and
customers and to train the now-forming overseas
staffs.

The first field salesmen were adced in early
1960Q. Tom Qaizell ot Amcex Canada went (0 Eng-
lang to -ecome marxeting manager for Recwood
City Engineernng, Lid. (wnich was later to Se called
Ampex Great 8ritain. L:d.) in the summer of that
year. Calzell hag emigrateq {rom Snglana to Can-
aca two years earlier anc new ‘cunc nimse!f zack
in his nome csuntry, working for an American
¢ecmeany.

Ampex created a ‘airly sopnisiicaiea cerzorate
sirycture cverseas anc esiaclisned heacguariers
‘er acuvites in Frizgure. Swiizariand.

: Ynat erawzy ‘owen natf-
re. it was sxaclly
AZ Franch sceEang

sections of Switzerland. (As you approcach Fri-
bourg, the service stations advertise Shell Mit TCP,
and as you leave, it is Shel Avec TCP.)

At this time back home in Redwood City, the
Internationat staff continued to grow as new talents
were added. In Qctober 1260, Phil Gundy moved
to Senior Vice Presicent, responsibie for the [n-
ternational, Audio, Video and Computer divisions
ang 8iff Gale reptaced him as Manager of Interna-
tional. Gale, came from Business international, a
newspaper and marketing intelligence sarvice. He
lett for Studebaker Internationai one year later in
QOctober 1861 and was replaced by B. A. “Bill”
Olerich, who had joined Ampex in Septembar 1960,
as Finance Manager for International and has since
guiced the growtn of Ampex International opera-
tions as its President and an Ampex Group Vice
Presicent.

An ardent mid-70s goifer and {ather of six, Bill
Clerich was born in the small town of Roife, lowa.
He graduated from Orake University, sarved with
Generat Electric and then joined Abbott, a leading
manutfacturer of pharmaceuticals. At Abbott Inter-
national, he rose to the position of Vica President
and Finance Manager. He became an Ampex Vice
President in October 1861, angd a Group Vics Presi-
dent in 1967.

The new Ampex President. William E. Roberts,
hag arrived at Ampex in August 1961, and indi-
cated a great deal of interest in the international
portion of Ampex tusiness. Roberts had been di-
rectly responsibie for the international operations
ot his previous company and he knaw the worid
market potential well, His dynamic support of In-

" ternational coperations became effective on the

date of his arrival.

By 1962, the centralized marketing group in Red-
wood City was no longer pertinent to the develop-
ment of the Internationai organization, {t was de-
cided then to transfer many of the direct product
functions International hag maintained to the prod-
uct divisions or overseas. At the same time, prime
responsibility for marketing was assigned to each
of three management ‘‘sreas.”

Ralph Engerscy was named to head the Western
Hemisonere Area. Or. Peter Axon was named Man-
ager of the EAME (Euroce, Africa, Middle East)
Area and Lge Crcss was acpointed Manager of
the Far East Area. Western Hemisonere was mace
up of Canaca. anc Latin America. Having estab-
lisheg three major International areas, these were
:hen tbroken cown into regions. This, of course, re-
suited in 2 grotiferation of strange names as na-
tional comcanies were formed: Amoex de Mexico,
Ampex GMBH in Frankfurt, Ampex SARL in Paris—
seme two dozen in all (exciuding Mandrel).

In the Far Sast. Lze Cross had teen builcing a
netwark of sales agents throuchout the Qrient. Am-
cex Australia was es:ztlisheg as an entity and is
presently manage< &ty Henry Sacerte, a native
Czech anc ‘ormer Tckyo resident. Cross set up
neagcuariars ¢n the isiand of Hong Kong, and iater
moveg 10 ihe Srasent ~zacsuariers ovariesxing
ine Siar Farry 2n the Kowicon sice.

The inrae ares3s congaEnirEiac on sales Si l-e
cImplelsa AmCex Irocuct line in heir maErKels.
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The Ampex Story
CHAPTER TEN

Paper Stampede
Tamed by Television

by Patrick Murphy

Unveiling the first practical videotape recorder
in Chicago created a wnirtwind of activity that
out-blew the city’'s own gusty April, kicking up
national headlines and hard-dollar orders in the
weeks that followed the 1556 Ampex announce-
ment.

But there was something more in the air: the
seeds of yet another conceot wnich wouid itseif
burst forth as a technological revofution eight
years later. |t was born with videgtape recording,
brougnt to maturity by advanced engineering, znd
xept ative through that long period by the faith of
a faw men in the face of doudt and controversy.

The new ccnceot was filing by tetevision.

Today it is embocied in the Videctiie* informa-
tion system. wnich ccmbines television recgraing
and computer techniques to store visual recorcs
as magnetic recordings cn video tape. Sy key-
punching a series of letters or numbers, a user
may call up a document as an image on a tele-
vision screen, a printed cspy, or both. In 1955,
however, it was little more than an icea in a mar-
xeting manager's mind.

The idea soon spreza to other mmcs. The mar-
xeting manager, Sckert A, Miner, was in a free-
thinking, groneering atmoschere, Chartes Cins-
burg, ceveioper of the first viceotace recoraer was
angineering manager of the same Amcex division.
Sy the time the first VR-1000 was ceiivered in the
summer ¢t 1958. Miner haa ciscusseg :he icea not
cnly with Ginsdurg Sut with many other ischnical
sxz2r1s in Ne cemeany.

'8

The flrst commaercial Videofile Information smngn and Ro-
trieval System was instailed at the Southern Pacifie Railroad
Company’s San Francisco headquarters in 1568,

Inspiration from Fiim

The idea was inspired by what had been done
with motion picture film in the 1330s. A “motion”
picture is reaily a series of single-frame still pic-
tures. The pictures are run so quickly (commarcial
movies are shown at 24 frames per seccnag) that
the human eye cannot distinguisn among the in-
dividual frames and sees onty the czntinuation of
the picture—motion.

Eastman Kodak engineers developed the idea of
using the same film to photograph docuriants as
still pictures, one document in one frame. |n this
way a library could store a compiete issue of the
New York Times, for exampie, cne page cccupying
one frame of film in a tiny roll of film. Eecause the
film is much smaller than film normally used to
photograph still pgictures, the new methoc was
called microfilm storage.

Reccrding television pictures on video tape is
not exactly the same as frame-dy-frame photegra-
phy on fiim but Miner saw simiiarities. Why not
focus a television camera on a single document
and take one picture, then focus the camera on
another cocument and take another singie taievi-
sion picture? The resuit would te a series of docu-
ment recordings on video tape—a videctape file.

The Videofile system would save a great amount
of space in stering voiuminous files, but microfiilm
alreaay did that. it would make documents view-
able in a short time, but so gid microfilm.

The key difference tetween what alreagy was
heing done with microfilm ang what might te done
with videg tape was flexibility.

Images on microfiim are germanent; (hey cannot
be changed. Thus microfilm files are static. Images
on magnetic ‘age can te cermanent too, but they
can alsa be changed. A videotape reccrding may
be erased and a new recording put in its place. Cr
it may be transterrea slectroncally {rem one pan
of a tage to anagther.

A static ‘ile might Se fine for a ligrary which cces
Aot want (0 change or uccate the text and news-
sEper czges cn %le. Sut za insurance comIany



which not only wants (o recuce the pnysical size of
its huge files but neegs to upcate these files con-
stantly with new documents must have a cynamic
file.

Such operations wera stuck with siow, ineffi-
cient manual filing methods tecause there was no
micro-file with the flexibility needed for high-
speed. automatic hancling of visual cocuments in
large, active files.

Now, for the first time, a cdynamic micro-filing
method was conceivable.

Technical Obstacies

Conceivable did not mean immediately do-able.
For the next three years the many technical prob-
lams standing in the way of a Videctile sysiem were
examined and re-examined by Miner and every
engineer whose interest he couid capture. During
this periad many engineers came up with innova-
tive ideas, large and small, which uitimateiy wouid
help in some way to make the Videofile system
practical,

Miner, too, continued his market research into
the size of market and identity of likely customers.
He also obtained the go-ahead to engage an out-
side market survey cemeany, whose study agreed
with Miner's research in zin-pointing such indus-
tries as transportation, insurance, reat estate, law
enforcement and various government agencies as
needing automated micro-filing of visuai cdocu-
ments.

In 1959, Miner went a step further. Based on
probabie cost figures which Robert Markevitch had
broken out in a feasibility report, Miner authcred
the first Videofile system proguct plan.

The pian made it obvious that cevetoping such
la systern would ccst Ampex many miilions of dol-
ars.

Company funds and engineering talent ear-
marked for advanced cevelopment were lieg up in
vital projects to increase Ampex leadership in
broadcast videotape recording. The Videotile proj-
ect csuld not be funded aithough some technicai
progress was being mace. |n 1980, an English en-
gineer of widely recognized taients who joined
Ampex was assigned 0 do a deeply technical
feasibility study on the Videofile system.

“it was cne of the Cest oreaks the oroject ever
received.” according to Miner. The engineer ¢rys-
talized the engineering crotlem, icentifying speci-
fically the tecnnical otstacies that cguid te cver-
come only by engineering advancements. Many
new lechniques-——such as singie-frame recording
control had to be ceveloped tc make the Videofile
system practical,

The English engineer, Mickael Felix. was to be
come so famiiiar with the arobtems through his
assignment that five years {ater he would te named
chief engineer of the newly farmed Videofile Infor-
rmation Systems Jeganment. -

For now, however, without davelogment funds
to hurcie the technical sroblems it appeared ihe
‘orwarg motion of the Videofile system dream had
Seen stopoed. still 2ehing the line of scrimmage.

Then William E£. Focgerts came to Ampex as
gresicent ana chief executive officer. From this, it
weyld 'ater te clear. siemmeg the zrincioal force
‘n outling the Viceofile system zfan on a czzurse
to fuililiment,

Not long after Roberts assumed command, Miner
was in his otfica with a slide presentation on
Videcofile. Roberts taiked to many other peopie
about the potential of the system. in 1962 the pro-
gram funds were provided for a further feasibility
study.

The next year brought rerhaps the cecisive
breakthrough. Cne of the key engineering prob-
lems remaining was the lack of sophisticated
singie - frame recording techniques. In 1963,
another Engtish engineer named Norman Beounsall,
at the time a videc engineer for Ampex Interna-
tional, perfected the EDITEC™ unit. This unit gave
broadcast television egiters frame-by-frame re-
carding controf, simplitying tape editing and mak-
ing animation effects possible.

EDITEC, when aoplied to Videotila system
needs, permitted the one-position manipulation of
recorded material that was essential to accurate
recording, erasing and replacing of single-frame
document recordings.

A practical Videofile system now seemed cioser
than ever. A formal Videctile system product plan
was developed in 1963, Roberts authorized com-
mencing the lirst step of the product plan—iind
that key first customer.

Initial Customer

The National Aercnautics and Space Administra-
tion (NASA), in Huntsviile, Alabama became inter-
ested in a system o be used in the storage and
retrieval of pans-reliability information. An Ampex
teamn was established with Chartie Steinberg, Bcb
Miner. Don Rule, Bill Cassell, Charlie Anderson
and Norm Bounsail. Steinberg and Miner directed
the effort. Don Rule, who was later to become Man-
ager ct Marketing Support for the Videofile Oivi-
sion, was responsible for generating the proposai.
8ill Casseil who was later to become Contracts
Manager for the division was responsible for the
contractual matters. Chariie Anderson and Norm
Bounsall were responsibie for the technical efforts,

Product management responsibility !or the sys-
tem was established througn the video and instru-
mentation division. Named as product manz-er
was an energetic young engineer-manager from
New York—Charies A. Steincerg—wnose expern-
ences had been in two worids: ihe industrial and
the academic. Sefore joining Ampex in 1963, he
had heid engineering management posts with Air-
borne instruments Laboratory and the Beil Tele-
phone Laboratories. At the Massachusents Institute
of Technoiogy, he had obtained his graduate de-
gree, taught electrical engineering courses and
conducted research in computer technology.

Steinberg and Miner practically lived in Hunts-

ville through those weeks of working with the
customer. You might sav we were sweating it out
from severai viewooints,” he smiied, "the negotia-
tions, the competition, and the Huntsville humid-
ity.” -
Sut the perspiration paid off. In Jure 1S864,
NASA contracieg for the -wvorid's first Videofiie
infarmation system. Eight vears afler its conceo-
tion, cevelopment of a Videctile system tegan.
Nerman Scunsall, ceveicper of the EDITZC system,
was rnamed groject engineer.

Svents accelerated from that point. A cemen-
sirelicn sysiem was Sutit, to use with pelantial
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customers. That same summer, & management
groun from Scuthern Pacitic Ccmpany inciucing
the firm's presigent visited Ampex. viewed a
demonstration of the Videotile cocncept, and earty
the next year ordered the first system for cocm-
mercial application. .

Roberts, from the start one of the strongest te-
lievers in the system’s gotential for Ampex. in-
creased the funaqing of what has cecome more than
a2 $10.000,000 Amgcex investment in the Videofile
system program. |t made possibie the ceveiopment
of cameras, tape drives, cisc recording techniques,
displays and printer eguipment specifically ce-
signed for document storage and retrieval.

Earty in 1963, the Videofile Information Systems
Cepartment was formed with Sleinoerg as man-
ager, Miner as product manager, Bounsall as sys-
tems engineering manager, Aule as marketing
support manager, Cassell as ccntracts rmanager
and soon afterward, Felix was brought in as chief
engineer. in Qctober, 1968, the department was
made a division; Steinberg was named general
manager and in January, 1969, elected a corporate
vice president.

As the Southem Facific system took form, the
engineering team began to ‘‘cay btack’ the price-
less new technolegy it had previousty borrowed
from other divisions. An examcie is the Ampex
HS-100 magnetic dis¢ recerging system used for
slow-motion, cclor instant reptay in spcrts teie-
casts. The HS-10Q0 grew out of a cisc tutfer de-
vetoped for the Videofiie system.

New Marketing Concept

The initial marketing eiforts were ¢smoiex and
lengthy. Selling a Videotiie information system was
nct fike seiling a videotape recarder. It was much
more like seiling a compiete computer system—a
system that as yet had nct been used anywhere.

“The company or government agency which
buys a3 Videofile system is stepping onto compiete-
ly new ground in two ways,” Sleinberg 2xotained.
“First, the customer is investing millions ot dotlars
in a system which is as new and cocmolicated as
the early computers. Selling a Videofile system
requires long periods of aoplication analysis with
the customer. It requires. tco, the deveiocment of
a rapport and trust between the sajesman ana
customer toc 3 degree that is not required in many
marketing situations.

“Second. the customer wiil often Se the first in
his fieid or indusiry to use this new, this revolu-
tionary approach. (o handling active files. In one
sense he has the distinction of being a pioneer:
in another sense, he is in 3 fish-bowt. Everycne
eise in his field is watching him cicsetly, waiting to
iudge the wisdom of his innovative step.

“1t is stiil a ¢ntical major cacision aften reguir-
ing board of directors or cresidential aogroval for
the customer to ccmmit himseif to_the Videcfile
systemn.”’ -

More organizations tcok that “first stes”’ in their
resgective ‘ields. In the two years follcwing the
Southern =acific orger, (hey incluced several gov-
ernment agenc:es, Amerncan National insurance
Cempany, to0 hznale life insurance cccuments:
Amerncan Resutlic Insurance Ccmzoany. 1@ Rancle
acc:igant ang casuaity insurznce recorts. Laar.
ne L2s Ancgsaiss County Shenif's Zzzzom
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tracted for a county-wide Videcofile system enabling
cutlying Sheriff’s stations to file ana retrieve any
of 18 miilion police records in the downtown cen-
‘ral file as television images. At $5,600,000, the
Sheriit's Depanment contract is the largest singie
order ever received by Ampex.

These and more were typical of the pioneer
users that were sougnt from the teginning—or-
ganizations which recognized that the much-dis-
cussed ‘‘paoer blizzarg" inundating the nation's
business offices, civilian and government alike,
was cssting them enormous chunks of money each
year.

But how many potential users are there still. in
how many fieids? And within each of those fields,
Row many organizations likely tc consider f{cllow=
ing in a pioneer’s footsteps? Market surveys done
by Ampex and others have icentified specific in=
dustries and zpplications. The available figures
stagger most imaginations.

In a sweenoing market research report, Arthur D.
Little, inc.. has said, in effect, that there is an
area of potential business !or the Videofile system
approach wnich lies like a vast, unsettied centinent
Detween computer siorage and microfiim files—
Qrganizations with filing needs too targe and active
{or microfilm and too visual in nature for a come-
puter’'s numbers-and-ietters storage.

By 1973, the report pregicts, that growing mar-
ket wiil be worth $700 miilion, and moving up.

And how hign is up for the Videofile system and
Ampex?

Roberts gredicts that in the next cecade, an-
nual Videofile system saies may be as great as
the entire corporation’'s annual saies figure at the
end of the 1960s—or about S300 miilion.

Its applications wiil be broader, tco, according
to Steinberg, He pointed to huge central banks of
visual data accessible to Videofile system usars
around the country, or the worid. Large Videdfile
systems wiil take their ctace Cesice large ccme-
suter systems, the compu::r stcnng, retrieving and
srocessing cigital data, Vv.secrile storing and re-
irieving graphic information.

“Within a cecade it shculd be possible for a
sheriff’s office in Cregon; ‘or example. t0 ask for
ang receive, via communicaiicns satellite. the teie-
vision image of a mug shot ang fingerprints from
a central file in Washington. 0. C.—all in seconds
and for a ccst of 3 few cents.” he said.

The &ge of doubt ang reticence is ended.
Suoyed by the hard evidence of reliable system
ooeration under 24 nhour-a-day customer use at
Scuthern Facitic, anyone exgosed to the Viceofiie
system recognizes that this field is uniike its many
more mundane tecnnolcgical brethers. In this field,
‘oday's sometimes stanling crophesies have an
excellent chance of ricerung into dramatic fact
cnly a ‘ew vears ocut.

In a 1984 memo of ccmmencation 0 the Amcex
t2am which cantricuted to lancing he first Videc-
‘ile systam ccntract. Sckerts wrote:

“When we look Dack. some ten vears from today,
this cculc well have zeen the single most impertant
arder that Amoex has wniten in its history.”

For filing by teievision. the limits of growth have
yet to ze fcuna.

TNV ATcax Corseratzn
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Mandrei geophysical craws are at work on land (above) and
the seas n saarch of Detroleum. Mandrel eiectronic coior
sorting equipMment is useda by food procassors (beiow) to sart
accaptadie fooastutfs from susbstanoard procucts.

The Ampex Story
CHAPTER ELEVEN

New Directions
Through Merger

n the earty 1960s digital ccmouter technology be-

9an to revotutionize American industry. Although
the full impact of this revoiution cn petroleum ex-
ploratian was still some five years in the future, its
effects were to be far reaching.

Typically, detection of geologic structures favar-
able to the accumulation of oii has been accom-
plished by generaling a seismic signal and record-
ing the reflection of this signal from the earth’'s
suybstrata. From the timing and continuity of these
data. the experienced geophysicist can “‘map’’ the
subsurface structure, and hence recommend suit-
able driiling sites.

As equipment and techniques tecame increas-
ingly sophisticated, the geophysicist was abile tg
obtain vastly larger quantities of cata for a given
area of interest. By the early 1950s, analog mag-
netic recarders provided a means of conveniently
staring these data for subsequent processing with
highly specialized analog computers. It is interest-
ing to note that Ampex made a contribution to this
advance in geophysics, having provided cne of the
first practical geopnysicali analog reccrders to
Magnolia Petroieum Company’'s Field Research
Group in 1250.

Althougn anaiog processing was a definite adg-
vance in geopnysicat cata handling, the anaiog
computer was severely limited in the voiume of work
it could hanale and in the variety of anaiytic tech-
nigques it couid economically accly to the data

Thus, in the first haif of the 1S80s, the geophysi-
cal exploration industry began the conversion to
digital recorging equipment and the cevelopment
of computer crograms for digitaily analyzing and
srocessing geophysical gata.

It was curing ihis transition period that Mandre|
was seeking technological assistance to prepare
tor the digital era in gegpnysics. Manarei's major
competiters in this field already were wedded 10
high-technclogy companies—Litton and Texas In-
struments, To remain campetitive, Mandrei required
a similar technoicgical tase.

From the Amcex point of view, Mandre! recre-
sented 3 suts:antial {¢othold in and civersification
into two lields fcreign to the ccmpany's ocera-
ticns——he earth sciences, and 3sutomated cnoto-
2lectric soming aquiomant. On Octeber 18, 1883,
‘lancret and Ampsx agresg ic zn sxchenge of Am-
cex stock fer 'Mlancrel sicek. with the =cusion-



baseg company tecoming 3 subsidiary of Ampex.

The name "Mancrel” had teen agocted in 1958
to symbolize the diversity aiready built into the
company. Accorging to Webster, the worg means
a core around which other material may be cast,
motided or shaced, an approonate expression for
describing wnat the company was and might te-
come.

Today, Mandre! is a blend of several prior mer-
gers which are regresenteq in its four givisions:
the Electric Sorting Machine Civisien (1331), the
oidest: the Ray Geopnysicai Division (1962), the
largest; the Electro-Technical Labs Division (1959),
and the Cable & Sensor Division (1968), the newest.

From the point of historical record. the story of
Mandrei begins in 1931 in the bean fields of Michi-
gan.

Electric Sorting Machines

The goal of the Electric Sorting Machine Com-
pany was to take some of the human effort error
and accompanying expense out of the judgement
of the quality of Michigan white beans. The com-
pany founcers, Dave Ccx ana Alonzo Curtis, saw
great potentiai in applying electro-ootical tech-
niques to sorting foods automaticailly. The first
sorning machine ceveioced by the ccmpany was
put to use in 1936 and usea a version of the pin-
hole camera t¢ scan each tean. The beans passed
in front of a tube-like cevice with a tiny hole on
its tip through which light entered. Each tean was
viewed Dy the camera and accerding !o preset
levels of acceptable light reflection, it was ac-
cepted or rejected from the stream of beans wnich
passed in the camera viewing path.

One early problem in this first version of the
automatic food sorter was that teans were often
rejected for the shacow the camera cast rather
than their own surtace retiection. This was elimi-
nated by shorening the viewing tube and adding a
simpie lens to the camera. This increasec the effi-
ciency of the bean “reading” =y more than 200
times and macge it possible for the machine to
match a human’'s sorting speed—aggproximately 52
pounas of beans an hour.

The baeans were first fad into 3 hooper wnere an
upright spcoked wneef picked tRem ug in smatl
vacuum openings at the end of each spoke. The
bean was carried !0 the 12 ¢'ciock position of the
wheel and drawn into the viewing chamger.

QOnce the teans were pstaced into the supply
hepper, the sorting process cecame automatic. Je-
pending on the amount of light the tean reflected
it was accected and went on into a pregaration or
packing area or was rejected rom the stream of
moving Seans into a cull hepoer..This first machine
could cetect only those beans that were too dark
in ¢olor. Soon acvances in the system zilcwed ob-
jects that were too light to te icentified sng re-
jected. This octical scanning method is :2chmically
Known as “‘monogcnromatic raflectivity”’ or mare
cemmonty, “trightness seiecticn.” The zasic con-
cepts in the first SSM macnines are used (ocay.
Fefinements in the methocs througn wnich fcogd-
stuifs aia carrizc 1@ ang from 1h2 v.awing Erea and

n ike viewing Zrcocass itsaif nave ncrezsed the

speed of the sorting machines until today, a bean
sorter processes 700 pounds per hour compared
to the 1938 rate of only one pound of beans a
minute.

Reading Color

The Electric Serting Machine Company centin-
ued with its —asic macfine acplying it to foods
such as nuts and other varieties of heans until
1942. It was at this time that the brightness bar-
rier was broken. ESM's initial bean sorter and
subsequent machines were limited to determining
the brightness of the objects processed and couid
not distinguish hue. This confined the machine to
limited use in the food industry. It was in 1942 that
ESM tegan production of an electro-mechanical
sorter wnich could read the color of foodstufis. The
food product was inspected by four phatotubes,
two with red filters, two with biue. Using osciile-
scopes, the phototubes register the color of the
product as a two-axis resultant on the oscilloscope
screen. Special color masks fitted to the scopes
prevent registration of accaptable standards but ai-
low a dot !0 appear when a product that cdoes not
meet cotor acceptapility passes the phototubes. An
ejection signal is then relayed to the phototube
teiling it to “get rid of that one.” Because of the
oscilloscope masks, new criteria for judging can
be established simpily by changing the mask, ai-
lowing different kinds of products to be handled
by the same sorter.

The sorter remained limited to small food items
like beans, peas, nuts, etc. until 1952 when a larger
sorter was developed to allow the handling of
lemens and other similar size foodstuffs. In 1958,
turther advances resuited in the introducticn by
Mandrel of a sorter which, {or the first time, made
possible the sorting of wet fcod products and
fresh fruits and vegetables. This equipment added
efficiency and speed to the handling of potato
cubes, cherries, olives, cocktail onions and diced
apples. Producis cculd be washed, peeied and
diced, then sorted to eliminate cutes with biem-
ishes or remaining skins. By this time, Mandrel
had formed a coemgany, ELEXSQO Corporation, to
nandle sales abroad, and had established man-
utacturing sales and service activities in Canada
ang France.

At the time Amoex acguired Mandre! Incdustries,
Ine. in 1963, the Electric Sorting Machine Qivision
¢t the ccmpany had refined its products in size
and capability, oftering machines that couid dis-
tinguish color and could hancle foodstuffs rang-
ing in size from grains to lemons. meErovements
in conveyance methods, which occurred shortly
after the accuisition, sllowed Mandrel to introcuce
a system cacacle of hanaling large products such
as wnole cesied potatces. This sophisticated ecuip-
ment uses nine scanning eves to view whole po-
tatoes. ~nother machine under cevelopment at
'his ume perfecteq the hangling of cyiindrical ob-
jects sucn as cans. 2y premarxing the cans with
black tanas at given heignts. a mixed tatch of
canneg ¢ccocs such 2s fruits and vegetabies wnich
rgouire simiar CIORING LIMe Can ¢O Nto ccoxers
at the same ume 2nc (fan Sg scriec aiter cscking.
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Throughout this build-uo of marketing organiza-
tion it became increasingty evident that to 2e truly
competitive in internatignal markets Amoex would
have to manufacture in the marxets it servea.

Manutfacturing Abroad

In August 1953, the first products (o be manu-
facturea outside the United States were produced
at the plant at Reading, Engtand. Production began
with instrumentation recorgers. A gragual build-up
of capability at the 8ritish piant continued untii,
today, audio, computer, instrumentation and broad-
cast video products are manufactured at Reading.
The early prediction that Amoex would force itseit
out of internaticnal competition if it cantinued 10
refy solely on U.S.-manufactureg products for over-
seas markets sqoon proved to be fact.

At this time Ampex was beginning to feel the
first pressure in overseas marxets {rom ccmpetitor
companies who had the tenefit of European ang
Far Eastern manutacturing ogerations.

The first Ampex rarts and service center was
coenead in 1962 at Eceotingen, Germany, to serve
customers in Euroce, North Africa. ana the Middle
gast. Later, the Scetlingen Tacility was mocernized
and expanded to inciude a customer training work-
shop in closed circuit television products and serv-
ice technigues.

Mandrei Broadens Scape

When Mandrei Industries, Inc., was merged into
Ampex in 1963 ils proguc!s and services brought
with them much broader penetration in interna-
tional markats and increased Ampex revenues from
saies abroad. Mandrei, a3 major geophysical con-
tractor and manufaciurer of geoghysical equip-
ment and electroemechanical cglor sorting ma-
chinery, had a well-etsaplished pcsition in wortd
markets. More on this Ampex subsidiary in a tu-
ture chapter.

In 1983, Ampex announced that it would begin
construciion on an adcition to the Reading piant
which would more than coubie the cagacity of the
Sritish manutfactunng facility. At the same time.
plans were announcea for another Surcpean alant
in Niveiles. Selgium. to manufacture instrumenta-
fion and comouter squicment to serve the Cem-
mon Market. The Niveiles piant was officiaily
Qpened in 1965 and in 1987 it was exganded !0
allow fer production of 2ucio and /s1deo procucts.
Video proquc:s such as ihe VR-20CQ are assemoiec
from «its provicea oy the Reawcoc City manutfac-
turing activity.

Japan had long regresenteg lucrative ozgortuni-
lies for saies of video and ccmouter equipment.
Sut this country aiso offeread some _sgecial obsta-
cles, Berween 1953 and 1S80 some 437 video tape
recorders had teen gelivereg to Japanese tale-
V110N S1aLONS. At this time. Me czuntry's Ministry
of Industry ana Trace (MIT!) slaces an emeoarge ¢n
the import ¢f viceo eguioment. This emEbarge was
not lifted until 'wo imzeriant coints couid te re-
sotvea. Tirst, in Saotemcer 1984, a3 ;cint venture

agre2ment with Toshiga TIiy 2zure Siecinc
ComozIry: w38 Laicates oy iR Zcovarn-
mant. Tesnica s ¢ Jacan as Cansral Tigsinic s
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to the U.S. This new company was to produce
video ana ¢cmouter products. And, second, Ampex
grantec license ngnts 10 its patents covering video
tape recorcing techniques to several Japanese
companies. The result of the joint manutacturing
agreement is Toamco (Toshiba-Ampex K.X.). Te-
amco shared a pertion of a Toshiba building in
Kawasaki, Japan. In 1868, Toamco purchased four
acres of land near Yokohama to construct and oc-
cupy a facility of its ‘own to house its emplioyees
and activities. By that time, Toamco employment
haa grown to more than 200.

In 1861, a ccre memory stack production plant
in Hong Kong called Ferrotee, Lid., was estab-
lished to augment the production of the Computer
Products Oivisien in Culver City, California, as an
overseas arm cof that ptant. Expanding demand for
cores and arrays led to an expansion of the Hong
Kong gtant in May 1263, which more than doubled
manufacturing cacacity to meet the growing needs
for core products.

Manutacturing in Canada

The first manufacturing in Canada began in
1967 with three lines of audio recorders for home
use. The cecision to manufacture in Canada was
prompted by the high import tariffs on recording
products. 8y 1968, Ampex of Canada had added
ciosed circuit video recerders to its manutacturing
capability. Sherly therearter, the Canadian gov-
ernment dropped its import quties on recording
products aimost one-half, making its eccnomicaily
unrealistic to continue Canadian manufacturing
when these procucts cculd te suppiied easily from
the U.S. It was cecided to disccntinue the Cana-
cian manufacture of raceording produc:s in March
1863. Fortunately, Ampex had identified the grow-
ing market for pre-recorced music in Canada ana
cuickly substituted a Canadian Ampex Stereo
Tapes duplication center allowing Ampex te main-
tain the key emoioyees wha hac heen invoived in
the initial manuiacturing venture. Fresently, some
S0 peocte are nvolved in the CAST aclvity and
the gupiication center has pians {or continued ex-
cansion as the pre-recorcea tape market in Can-
ada increasas.

Ampex of Canada also maintains a highly effec-
tive special proguc:s group withlin its organization
to handle product modifications and the cdesign
and construciion of ccocmotete television studios
ang mobile vans. fecent projects of the special
Arogucts grouc have teen a $1,300.000 comptete
mobile television productien facility and special
mooile units 10 nouse the ~S-100 variagle speea
cisc recoraer.

This international manufaciuring expansion was
ccnducted uncar the girection of Qlerich. Andy
Angersen. ang Jzmes Wasalsh., Ancersen went 1o
Nivetles, Esigium. 1n 1S83 to cversee the construc-
tion ang start-up of the glant there and was pro-
meted to Manutacturning Director of the EAME area
in 12683 wtn respensipility for all manufaciurnng
scerzticns in ihis area. In 1$88, Angarsan reiurnag
‘0 the Uniec Siztes as Maznufaciuning Ccaraticns

t3nager icrins Comoulsr Arocucts Civisicn neac-
zuzrnigrsc in Culver Clty. Celiformia. Cn Ancarsan s
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return to the U.S.. James Waish, {crmerly Manu-
facturing Manager on Qlerich's heaccuarnters staff,
was nameaq Manufacturing Oirector for EAME. Sob-
ert Weismann, Ampex Vice Presigent ang formerly
Manager of the instrumentation Qivision, reptaceg
Waish on the Internaticnal headquarters statf.

Foliowing Cr. Axcn's resignaticn in 168, Walsh
was namea EAME Area Manager. In August 1268,
Waish resigned the pcst, and Andsrsen returned
to Engiand as Area Manager of EAME.

[n March of 1968, ccnstruction and occupancy
of a 40.000-square-foot plant in Tac-Yuan, Taiwan,
was compiete. The Taiwan plant wiil initiaily man-
ufacture sub-assemblies for tape memory systems
for the Ccmputer Frocucts Civision and sup-as-
semplies for consumer video crocucts.

Also in 1S€9, the Magnetic Tape ODivision an-
nounced plans for the cenatruction of an 80.000-
square-foot faciity in Battice, Selgium, which wiil
furnish international markets with Ampex recorc-
ing tape.

Secause of economics, many of the parts and
materials used to ccnstruct groducts abrcag are
purchased from sources within the ccuntry in which
the plant is located. Hcwever, the overseas clants
cantinue to rely on cemestc piants fer engineernng
aesigns and some of the more sophisticated parts
and sub-assemciies.

International Empioyment Grows

Today, Ampex has more than 2,000 peopie (ex-
ciuding Manare! cersonnel) empioyed outside of
the United States and less than one percent of
these empioyees are American. The company pre-
fers, wnerever possible, tc hire and train nationais
to concuct the company’s business abroad.

Internationai Civision sales have grown at a faster
rate than the gomestic cperations of the company
and when combined with Mandret revenue abroad
represented 28 percant of the total Ampex income
in Fiscal Year 1969. The rapi@ expansion has been
attributed to the increased concentration on sales,
sarvice and manufacturing within the international
markets themseives. The latest arms of the inter-
national Division are Electronica Ampex Argentina,
S.P., and a company in South Africa.

For the International Civision, history is yester-
day. There is no pause in the growth and deveiop-
ment of the Ampex organization which serves theas
countries of the United States, and no icogical goint
where a neat knot can be tied angd one can say
this is Ampex Internaticnai. Under EBiil Clerich, the
Ampex [nternational corganization has remained
maileable ana ready to meet the changing needs
of the customers ang the cgrporation in Ampex
markets abroad.

® Maruiactunng Mant
A Ssies Otthcas

R rdwooa City Hesoguarters
leneiuaes lanare ollices 3nG reaTeentItives i i taiv and Puerto icol




