JONN MULLIN, reen sofay with onr of the Mapartophons whick Ae

droughr ro the U5, ar wor souvemie,

The mosd usforpetiable moment
in my lfe was the oo when |
sosd belore my  Mapgnetophone
Tape recorder and pressed the
“PLAYBACK"™ tuttoa for the finl
me in the presence of Bing Cros-
by, John Sepit Trotier, amd Bing's
producers, 2l Morrow smd Murda
McKenrse. l:_l'l.'l'.l‘l"lil‘l was al
stake. By invilaten f wd e

rexenl with my colleague, Rill
F‘.nlmrr W record Vhe Test rade
show of the 194741 seamcm in the
NBC ABC studio complex in Hol-
hvwond. And now we wire 1o hear
resoll of our efforts and 1o be
Fedged by pechaps the moat oriti-
cal ears i the warld of radio and
recording.

To be ware, this wan = Auguil,
1947, and the show woukl nol be
broadeast wntil Ost. 1, but the pol-

iy wan b0 recond Bl owell i nd-

yande li.'r-l' relcade e order L0
enshle it w0 be edied down from
an indeterminale Tunning lime 1o
a neal hall-hour program. This
techmigue gave Hm;; i lhllll;. ]
be relaxed. 4o ad hib 8y he chose
and mever 0 be comcerned about
lEming.

The policy had Been o record
casmally on 16-inch locguer Jdisks,
Editing wa later sccomplahed by
re-fevoiding fhom dak 1 JAk 10
primfuce the Final redio sbow, bul
ihe losses im tone gquality hasd at
Limed been endetsive. Throughout
the previous season, the polden
carn of e producers, metwork £x.
ecutives, adveriising apency repre-
semialives, wnd Baag himself at
limey wnadérwent Coasderahle 104
ture when the final dak assembly
was played on e air  CORA-10
casst on the full ABC radio nel.

MULLIN (1) asd Bisg Crosky Show Producer Mardo McKeatle veen ln
IS7 ax they revoed che initial Croshy browdoass af ABC's ptwliog in
Mesldyweoal,

INDUSTRY BIRTH
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masd have a tin car, | bade him
farewell and began to drive down
il maipnlain, As oy assislanl and
I reached a fork in the road, with
ol intentions of lurning westward,
I recoemadered ."hE Bad

something  there
lorned eatwnrd.

The Britich efficer bhad told me
that Radso Frankfon haed vacsied
the ity during the heavy bombaag
rasds nnd had relocated ia & lar
house al o reswoct spa north of o
iy, @ amall lown calbed Bad Nw-
beim. | drove there, Tound ihe
howse and confirmed that 1he ra
G stotion, a8 he Bad informed
e, Wil no'w being direcind by ihe
US Armed Foroes Radio Service,
?H"ﬁ.:lmn staff '1;;“1-“ operat:
LT3 mank oquipment.

A F s athc E-mt

I osked if | might bear one of
the tipe mad they were usng.
An onder was directed 20 one of
the techniciasm. | was taken (sto
a rooin (s which there was a large
boodspealer and two of the Mag-
netophons, The mechasiom ap-
peared 0 be the same aa the oned
wy had in Paris, but there was an
obwom diflereace in the eleciros

[ =]

The technician placed a roll of
tape on one of the mackines and
atarted il Seddnly, osl of oo
plete silence, a2 orchestra blos
somed into being with fadelity weh
| had mever beard in my life.
From decp rosonani brasa too the
shimemering of the Mote, i waa all
there. It waa cleaa! I was foee
fram any noticcable dntortson. And

il thet were pol enough, the dy-
pamic range was l:nu:l.-i-; Som-

We

pared with snything 1 had ever
proviowsly evpersnoed
My assiniant was very profickent

with & comern and before the af-
Rermoon [l Bad waned, Be hasd
photopraphed all he  schematic
diagrams and inslrectson manesis,
even though they were in German
U bdd ralhed the officer ia charge
oul of a few rodli of the type of
Lape they wire umag @y oalk
leaves helping 1o comvinoe  the
leowtenant that we neoded the s

for larther isvesligatson of @

Magnetophan hack a1 our labors-
tory in Parin I seerwd curioun
that while the AFRS peronnel
were busily enpaged in oengp the
Magnetophon 1 esch day's pro-
gramming, ihey had apparestly
never condidered that thess mae
chines were really something very
Measurable

High Frogeency Bl

LUintil now, the machines which
had been sent in to the laboratory
had received oaly & civusl inapec-
::w"l wed hen h;n nel n;d.- m

Wying artiwdar l¢:|l'lu
io the "Hﬂ.‘ -Iﬁu
lurned 1o I"M | |mndu1dy
pulled ome of them out of oo
soferoom and sl Lo work with
Cupl. Jomes Menard fo Seplicate
the chectronics thal 1 had found is
Bad MNagksim, After several days'
work we bad the maching opersd.
ing splemdadly.

Muechenically, the machines were
well devigned 80 that they drove
ihe tape at It?‘ constant speed. In
Irl;lll'ln' the l-:‘:mﬂc:‘m or bigh qu-l-

¥ wETSon sgnetoplon thin
resulted in completely uuphbh
wow of flutier. The we of
ispe Empregnased of 'llhlh
iron oxide, a developmesd of the
Germans, contributed o = wai-
formily and sscothness of sowsd
mever previously schseved id aag-
mels: recorders which used steel
wife of ribboa. Bul the one grost
difference (8 the machings wae had
previously fownd and those i the
CGerman brosicssting sorvice was
in the employment a very high
froguency mixed with the aodio
wpnal 0 provede what i3 lermed
“him.” All netic recorders re-
Quire & form of blas, bot the lower
gualay ones wiid deredt  oerrent.
The tremendooss dynamic range
brousght mhoust using bigh fre-
guency b mver bern &
prcacigd by duu-i current met

Thewe three a3 splendid
mecharsisn, & I|.| y  dereloped
tepe, und the employment of high
frequendy bas pleced the Magnet-
ophon far o any other mag-
netic  recorders, amshere 8 (he
work] at the time. To be sore,
otbery were aware of ihe advan
apes of esch of these three ele-
menty, bul powhere had they boen
brought together 80 cffectively.

FRANK HEALY (l) and Mulliz in 1947 with onr of the rwo Mapacic
. Edfclroiics were i8 @ separale boi.

work, The sodience mting had
been falling badly. FPhiles, 1he

. wns unhappy and it had
been pretty well decwded that f
it tell a few points more af 1he
start ul the new season, Bing
would have to po back to live
Broadcasee

Frioc to oor invitstion to come
down o Hollywodd frem S8
Francsoo to record and possibly,
;u-t poriaibly, o ads our pe nto

complite show, he plud!ucm
hd looked into every alternale

eeany of recording  Bound  thak
whowed  any e of suocew
Mimtly these bailed down o van-

:I.ir'h of dﬂlm;tbtlfdlﬂ:dﬂlﬁdi
and photographe:  sousd-onlilm
wilems, ABC had even arranged
for bests 10 be made on 4 magnets
e Lige wypslem in Mew York, Lt
Caol. Richard Rasger’s Ransgersone.
bt the results had been coampletely
woacceptable, Nooe of them had
thown betier promiue tlun ihe ane
they had been empl 1 am
sure they beld out b fow
JUCCENE in levling Owr Apparalud

The Blg Test
The lape <ame wp b0 E'"dm
then, manp  theme—{L roaby:
“Bloe the Might™
Appliue
Intredactory Patter: Crosby and
Carpenier
Song—Croaby: "My Heart Is a
Hobo™
Applause

Murdo McKenrie signaled me
o "oul™ | pressed the “STOP™
Bution. There were surely BO miare
thas two sconds of sdlinee, which
seemed more like an clermaly 10
me, and then--a shower of compdi-
menix. One small mackene, cme of
a pakr, side By side on a make-
shift table—the oaly teo of thiir
kind in the Usited Siates arranped
1o record and reproduce magnetis
tape with such remarkable fidelity.
that in & listening demomstration
lastisg almost five meswies had uwp

Une femclion of our ofgussis-
hoa wis to oollect dets and anen-
ples of Germas developamenty :nd
wend them w l-'bl
Labovatories and ihe
of Comentree n the L' Mlﬂ
duiifully compldye with thim sy
g with regard 1o M hon
in this mare ngmificant form, 1 was

able io obtain two of the remuin-
ing low quality machiaes and send
1Bem lo my home ia San Franciso
hﬂﬂiﬂm’c‘l‘llh of war B;}.:‘,‘m we
b pooaily ¥ bape a3
well, and 1 wn':?ﬁln send Baoame
sbonst 30 solls of i, Exch roll ran
for only rwestydwo misoies al the
iptnd in e al the lime, 10 inches.
peer-seongd,
One of the regulations covering
war souvenirs wes that ssythin
be sent bad to be amadl o
Il imle & ULS mad-bag. 1 had 10
complelely demantle my two ma-
chings and send them, with Che
lape, in 18 differest pacinges The
project was Challeaging asd the
resnlts rewarding. All |BE boacs
uwere ol home awaiting my armival
afeer discharge froen the srmy in
early 1948
Bacause it was bl ot clear o
iy of i who had investipased the
high quakity Magnatophon in Paris
l;'chtMr ﬂ:‘lﬂ IBefe was some-
Ihitg part ¥ i mbomsl Uee
metallurgy of ke recording and
N::ihhii Il-nd}.hl ﬁ:ﬁpd md 1o
L ihem wath 1 pachages 1
mailed home  Simce they were
phyucally quite small, 1 carried
them with me in my persoasd ki,
En h;ull' from P&!m 0 Sun :‘trﬁ
hugn, ﬂc\:ﬁd A Conap
duys sl Fort Monmouth, MNew Jer-
sey, over the Thankigiviag holiday,
1945, Here | encountered & Signal
Carps scquaintance of several year's
stamding, Lt Col Richard Ranper,
He mvited me to M home [(or
Thanksgivieg dinner. Knowing of
hes interest and repetslion M A

chever inventor and developer of
maght

eleciric organd, | thought be

AMPEX FOUNDER AM. Fonia-
rf) fa receal phoso,

be imterested in the Mageetophon
and | ook one of the heads which
I waa cafrying with =< o his
house. Me bad mot estil hen
heard of the Mapseiophon and was
immediately intereited in it powi-
bullirhes.
Joies Bl Palmar

Col, Resger asd iy (riend, Jim
Menard, were still in the service,
Jim wan atill i France snd | soon
kearmesd froem him, after [ was sk
|“ civilial life A San Fraaciado,
that Cod. Renper wen i Ewrope
and probaag more thowroughly than
we Bad lnto the munefaiiare of

Mununp?.mn tape amd the Mag-

1 H wl-nd for the t?:mnn:
depasemeat of Pacilic
and Telegraph Befofe the war and
my old job wil open o me il |
. 1 fousd mysell more
interested ia working with as ald
friemd of mime, William A. Palm-
er, who bad developed & sucoess
I'ul mothon picare prodoction mer-
fompany In Zan Francaco.
Hlu had established & splendid rep-
otation in all facets of J&sam l'lhn
work with particular specialization
Im podoe film duplication and sownd
recording He entbemdaatically
meailed my asseembly and demons
siration of the Mapnotophon. As-
wmbly of the machines wous, of
Cougre, NIHH{II casy uace | had
L.:Lre them n myel & Park,
but 1 had to i the clectric cir-
owits  frosen Eml;‘n Hnt-ﬂd:rhd
compngnts along ned B
onpnal German schematics and |
made certaln modfications which
I deemed desirable. 1| put eloctrical

pre-cmphasis, for example, isto the

By JOHN T. MUTLIN
{Prodeisioesl Recorde
Masager, JM Ca)

set the entire future of sound re-
cording In thes cousdry. A
Why only this pair of machines,
and how &d they happem %0 be
Bere? Let me go back bo 194D, 1
wad in England @ the tme, in the
US Army Signal Corpa, bet as-
sgned 1o the RAF, working s 2
lizison olficer concerned with in.
Wi of tpchase sl information
A problem had come wp where &
certain Signal Corpy rpadsd receiver
wis found 10 be highly subject 1o
interference from o type of high
wted RAF radar transmitier
‘e wore working to reduce vulser.
abaliy of the recciver. [T wia kB U
pent program and some of s
H?\E‘d awsy through the night
¢ had bewn listening o the
BBC an we worked untdl sign off
time, and hen we faked for some-
ihing ¢lwe on ibe radio. Geremany
carme in lowd and clear. The munmic
was appealing Streuss mnd Lebar
melodies played by & foll orches.
ira—salo arias (rom Vienew Opef-
ctias, What? At thiy bowr? Mare
full erchesira—a male chorus sing:
Ing songs af the Rhing snd s on
ihrough the pight. How conld they
do it} The sound was so MNawlea
iBat we were convinged we Were
mesring  live performances. The
bl !ucgn:m of pecoed soratch
need other tolltale Jivlorionn weie
compleiely  abwent
wrn bn the Rod
The mysiery =i solved soene
lieme laler aler e Eavadlon of
Framce. The operations conler of
our particular proop, e Techsi-
cal I:.qnun Divivion of 1the LS,
Army Signal Corps, was st up in
Paris wnd our first objrclive was
i fereet oul  developments  in
whith the Germans may have boen
sciove during the war and al ibe
time of thewr retrenl. Two of us,
for instance, were the firsl Amene

The Bitn Or [he Recoraing INQUSITY ...

cams to pet to the of the El-
fel Tower after the Germam were
driven from the ares, in order that
we might see what kind of radio
trasamutieTs and mecavers they had
been employing from  tha  mos
favorable location. It was @n ex-
citing time.

On one trip inte Gormasy seese
time later, we were following some
tips repardiag a partical L
thipeang, O dobicus, activity which
hesd Been reporied On a2 owoun-
tain sorthwest of Frankfor, a tow-
er Bud been dacovered i whath
& scienlist hed soppossdly been
conducting experiments n
alroraft eogines ot a ranpe of scv-
cral miles meass of some kind
of erful rodio beam

Bdle poing through e wetalle-
pon which wad ceriainly swoomns
and reminiscent of the more spec-
tacular moments of a Frankenalein
movie, | shruck wp a conversation
with & British Army Officer, We
soon conchoded from the informa-
tisn we were able o togethar
thit the [(matalistion had bewn a
dhm:bh.tuu. but we aho found

He sled me if 1 had seem or
heard the Mughetophan. 3 ma

ic lape recorder which the .
mans had developed and which ke
waured me performed with a
fenianic Jdymamic ranpe from (ol
ofchéstral crashes to virtual sabence
without hackgrouesd none and s-
credibly Jow dertorisom.

1 1odd him we already had whoet
six such suchines back at onr lab-
ofalocy In Paris bul that they were

uite poor i dynamic range since
ir background nolse was mod as
pood av & TE HPM shellac record
aild their Jiasorion had been found
1o be very inderior bn the tesis we
had made, He urged me 1o go to
the studion of Radeo Franklon and
hear the performance of a machine
fod myself. Thinking this chap

AVWPEX CREW whick devigned and manufecrared the fiext Armper Model
JO0, Gratlerwan s oemrer wink dark jacker n Amper foumifer, Aferander
::-IWH. Faciag open moall b0 right of him is Narold Lindrey, (Circa

L

high frequescy record circuil mnd
sorroponadieg de-emphaaa on p‘-l;
back. Ths proved o be worih-
while and waa duplicsted luter al-
mont pusctly in he Ampey Tenl
modil. By March of 1946 1 had
both machines operaling 1o my
complete satidactson
First Poblic Demonstration

Bill and [ immodistely pod (Bem
o wirk In hih wedio in Sen Fran-
civgo, where we found them most

wl for recording oOffscreca
volce mad music for filen We
wirkied oul culting and wplicing
techniques so that the sound trock
for a r:ju!“ui filen Id!:l“'
minules kong)h <o wpnted in
s fimal form o Lape 'Hu'n n sins
gle tranfer W0 optical soumd Trnck
could be made resalling in » fnal
product thal sownded much betier
FeEvious .'f‘rf‘l:l"fljl-r
process. o owr knowiedpe, this
win ibe find tme mapnelic record-
g wad ever used, o beast in this
country, 10 recond sound for mo-
thon phclures.

I remember well the first pub-
e demonstratica | gave in San
Francdico to the local chapter of
the Imatitute of Radio Engincers on
May 18 1747, We prepared some
tpes ot KFRC of orchevira, vocal-
iatn and pipe ofgan, We kad n larpe
amemdance and (he enthudloum was
berkffie,

Linthe Jdid [ Lnow thar night that
amoag the asdienie were séveral
msen with whom 1 would lsier have
a ¢lose mnd kong susogiatson, (ddly
enouph, they were particularly in-
terested in the sousd of a small
German loabpeater | used o a
moador during part of my demda-
siration. They contacted us later.
wanting o know o they ocould
comne Lo Om sludlo B0 see Tl
elomer ramge. We were, of coOurse.
happy bo let themm & w0 and they
introdeded themiclver s Harold
Lindsey and \I}-fo-n Saolarodl, rep-
!ngﬂm[ s wmall company of only
sin people In Sua Carlos on ke
San Franciso poninsala. They had
been making aircraflt moton dar-
ing the war and were now Msoking
for wome sew feld of posi-war
promise. Since they wefe inferested
in high gquality sudio, Ihgy wire
considering [he posast<lty of mak-

lﬂl'l..crl of ¢ven & Jdiak re-
oar Lathe. Thest company wal
.hh'i.f by a peetlemen mamed A
M. Pomiatoff, Borrowing hiv ind-
tialy aned adding EX for excellence,
they had mamed the comgany Am-
per
Filim Stedis Demonsts stion
While their firat Enlerest was
the lowdipeaker, thiy soon gave way

B0 am X ding interest = the
Magnet and it was not o
befoce

y decaled the undevel-
oped Deld of esssonsl sagnet-
k& recording wld be their area
of spocializaton

In October of 1986, Bill and )
amtended the snnusl onventhon of
the Socicty of Motion Picture En-

inpery (SMPE, mow LInown aa

MPTEL There were few refer-
ences MO mapnets recording, bed
oae Of [wo papers wele shedobed
fof presenlalion on  exporiandnial
work which wan being carried oo
In particalar, 1 remember that
Marvin Camran of Armour Re-
search presnted a demonviration
of sound froem a sirip of Yimm
film which he had coated with a
form of irom oukde, wsing a paind
Brush. It sounded pretly pood. bul
dida’l seem 10 eaoie The sousd de-
partments of the major sladios

Bl and | pot 1o talking with &
man who ran a rather euclutive
radso-phono  and record siade in
e Hills, Ar Crawfond by
name. He waa excibed aboul ithe
potential for Rape in the
and we told him we had one of our
machined in the back of Bal's car
He wan anuious to see il 0 we
wif @ wp in our hotel rocen. He
nearly (ipped when he heard it
and |mmn.]|.ud-_u {hc o the phose
calling Dowmph BT, Ih: Ioead
of sound al MG'LI Toen Moulton,
b head of sownd st Jith Erltun'-
Fon; and Joha Hiliard, cherl en-
pincer of Al L.\.uuub ArTamge-
ments  were with esch ol
them for 'm.ulq. # thear plants and
I mexl wo days sw o series of
EvEnibing okt mcnals b, | oo m-
ber particelarly the few hours we
apeal a1t MOM,

Since they had never heard of
wi and discounted any reporis thal
8 new sound reconding ayslem
might be comparable to their lui-

FIRST AMPEX plast wilerr rodar motor were manefecosred in wartime
it where firsd Ampes waps recorder wad designed and bailr. Thiy site in
orcwpied

San Carlos. Calif. ov today

by @ smpermarket.

b wylcn of sound-on- Tl (ooord
ing {so-called =200 mil push-pull™
revondangl, they wmanged 0 feed
s o musk, 4 plond sole by
Amtur  Rubisstein,  plaved bk
Iroen this mewest ssedium, a led
recl by particulardy  prsded  as
hsving f:u..tpl'.h:m-l q.u.nll.h T re-
corded i1 o the Magnetophon.
PontabafT | ntrodidithan

In asambling the chectromecsy, 1
had providol an “A-B” swaich. In
the “A™ posilion one was ahle o
livien directly 1o the souice maleni-
ol I ik “B™ Tru':mn the H'u:yn.l-
cphom playbach Besd wis wmed o
reprtiee e tepe leta thas 1710
of 3 second ul'b:: i hed peossd
over the reddnd head. Thos, isstan-
LhMeOds COMMIPA ROfs Were poesible,
This in el opened ther eyes.
They coudd pot lell whether we
were Mslening 80 ther [idm drest-
I¥ or om playbech Troma the Lipe

Thair sysiem had the Beghost dy-
mamic range of any avadiable ar the
gimee, yel when they <ul off the
fidm &t the end of the Bl we were
alll wecire of o droge (0 Soese level
Bat the Cipe conlingsed mernly run-
nimg on with mech bew imbagrent
=g thal i was ¢y o )l when
the Tim kel soppad. Their (ool
welooime bad given way §0 & sl
cordial and were visil. Belore
wie haad beft, ey fod o music
from their mamic recording ®age
where Jose Murbi was playing II::
aniv with Lwgorpia Moll and 1
full MGM symphany orchesira
Thin was followed by an hH-".ll'Ipi-
menl of 3 Romrsonian Rbup
leslpeimg Larry Adler, the lbur-
imoseds visiudnd I‘.Iu:u: penllednes
oll camse into the recording room
nlerward ond shered im ihe ens
ihikansimi the Magnetophon crested
Cod. Ranger had ocome 1o ihe
SMPE convention and he had -
companigd us on these vists, Me
retarned hame wath preat e
man, resolved 10 et inlo the bus-
ness ol maling an Assefiian Copy
of the Magnetopson and it rape
We agreed 10 keep in pouch, with
lhe hope that W.A. Palmer & Co.
ookl be hiv Wied Cowsd roproion|s-
tive whea Be X oo plﬁdu.‘lhlﬂ.

Ranger Machines Tried
¢ bble Lo 5t up oul ma-
day of two in advance
recording depariment al
ool withoul cossiderabile
rn on behall of Les Cully,
of the recording departent,
wondered aboud this encroach-
bin “never-never-land.” 'We
t Cod, Runper st the Linion

Rei s
%
<

i

wilh him, Bet alsa, no tape. He
sl up et mesghimes the nenl dny,

Thias, we Cwine 10 Tho mosl uns
forpeuiable esossent in my life. The
shive was piifefimed = the curly
evening. MBLU s recoadee deparl-
Nt 1ok il Sown on :u:lutul dink

Then hat rwesome foment of
pluybeck. Merds ailed firs o
hexr the Kisger machinss. My
heare sank! The Jlorad on e
peaks wos encesslve gl ihe bucks
groind moiee wii 605 high, Munds
aefic afod “Cud™ wnd Thon inked me
0 Nﬂl oot ol the DMupnelophoeas,

¢ wirg Al

That night., Col. Kanger and |
haidl a leag ik, Me wis convineed
he had carmed the devedopment of
his maching b & poand of a0CEptas
bility and that an any event he
muss gow sell these fup madhines
a3 they siood. He hod pun 2 lot
of monty inbo them and was anx-
1ous 0 realume some return, B owis
obvious Lo me thas They were noe

il-:lbh o he Cronky people
.|m| tried o coavinoe him of Uhis,
Forlumatily for him. B was able
B wgll baskhs mmaghsnes in |Eollywousd
willilm o fow dayn. with the aswirs
mneie Whod B ocwaeald BT saEmee el
fnter upadate them b0 provide betier
quality performance, Mo sl them
1w Harry Beyant o1 Ridio Reoonds
ers. We anill asednd Bodkup maa-
chines if we were W ke on lhe
Crosby show, esd cven more Im-
portane, we wofe pouhi 10 Neod
Lipe. We wefe ot confidest thag
we wisld gt oether fom Cedl |
ﬂ.m-q; oid s w¢ lorminatol oEr
relatsonihi .

Crinky Coo Tupe

We immadasdy conmaited Am-
pen wid | cam Femiomlael By eXs
cied enthardasen on B Callad long
distanee 1o Maredd Lindsy sl
Alen Ponabdlll % <onvince thes
of thy pgreat  oppoctunily kol
seimgd T Day a0 Uheir adooesiep,
They haad slvesdy sccompliked s
prest Jeal, BeA Bhere won el A
loi af wudl aBesd of themy before
they wauld Bave 1 complelnl re-
carder. They had oo intenlod of
trvang 1 male Lipe

A ooaferendt was Beld and the
dechlon was meds 0 e s Like
Oty DN Pl alade & W wirne qQuile
Certu Ihat Asapcs wonilil ri:Illl....
a Meghiag weiben sguviineiog lime
W woukd s Bave i pros
ttion and g operation  Aeghi
wlilmabely B enpinded 1o the wae
of tape playbach direcily to the
nelwork, The plan meanwhile was
IU reoond om g, edil the e
inlis 1 show 3= (hen tramifar i %0
a dlisk playing the =egle pencration
dnl o the aar. My Emilod number
of rech af tage eould then be e
st over aed gver wntil, of cooeg,

ey womld be comumed = wplicgs, © :

Bul we hagsd for aclicd befose this =
walld Bagpen.

Mards MeKefns: procuied @
sl stedle For our oxclusive use
in the NBC bollding and 1 in-
sfalled the rwo Mapreiophont ond
st about resesding an wverage of
one show a week, The resl of the
fime we were involved in sssem.
bling (ke fingd vermon tramaferring
the show fo dek. and in povieg
thmondrations lo coundless visl

lors.

Good mews travels fasl, 3M
very shoetly pod wind of our op.
enlion and we were prompdly vis

iled by Presfenl Willam M-
Knight, Ve PFresidesd George
Hal Robert Weslbes, Dr. Wil

el Wtscl, Ry Cavin, ﬂchlln'r
ard Toen Cibdms—mmong olher,
Di wad conf Dorin nccting wilh
lzmeon from JM and © manle it
claar that “{T wAErE Mol D
o ¢ file b4 ahy way poddlble
ey Furifer the wie of mapnetic re-
¢wll:n§:ldr¢. I:raml; Healey. Mur-
1 were most ime-
Pressed with ihe im that chey wire
willisg 1o bry 8o (ebriceie whisteves
formulation woold work best on
my mackEngs.
. 5-:-«1- for T Stock

_"u Ay erenl w&
Findiag that there seomed 1o be con-
lnlMa Emm |n.‘hlh:.|r pere
B TGALE. emiiiph, tha £ i
of ppge ot Dr, 'W E
Harr thaught sduld Hrl‘wn in 5
mpgariar manaer ereated o varable
tock grousd mome. Only wien Py
formiglated what they considerad
i ke & lower grade oxide was the
enceilent uﬂuﬁum of the Ger-
MmEd Lipe &

The president of Ampex, Mr.
Adennder Pondatcdf, was sbso ot
i cosventhon il we levitad him
o hear pluybacks of some of the
material we had recorded. Matural-
ly. be win mos) enthesiasthe and
mml, L'hl;‘l{:lrbel‘ the wvimbbe resuls

Ampes interest im developing o
E:r&“m“” tape recorder began 10

mpparesd, Becusse we had a
verbal  sgreemanl  with  Colomel
Ranfger, | wal mdl able 16 dodloss
iy Ampey  enformation 1 Boed
learmed s the course of develop-
mend and wme of the machines be-
vond what | knew from @y activ-
ey im an official CHpERY wiale
in ke Signsl Coops. Several monibs
passsd by while Col, Ranger amnd
Amnpex Dotk develoged muachines
pnd we comtinued B0 use ours in
the stodss in San  Fromcisoo,

Bimg Croshy Connection

Early i 1947, & filen prodecer
with o mrth:ula'r problem which
the Palmer Co. wis | a postion
o serview camoe 1o ws one day
froen Hollpwoad. His neme was
Hugh King and he saw us using
the tepe for securding aad it
He wold we that be Bad recenily
en I.Lll\.lnp wilh an agenl whe
iold him they were having a very
diffscult viene with Himg Crosby's
radeo program on the ABC net-
work,

They had been recordimp i on
disk and then editmg from dnk
to disk with losses in guality which
wpre  quite drastd.  Festhermaore,
Ihe Blhicakes 0 making wome of
b guls and saseenblies of parts
whach were devined wore pacrmons,
Al Giees thin wat w0 coesplacwtod
Rl T wies nodstiary Lo mske “pee-
dubs™ &5 they were called. Thew
wiere shon pormons of the show
which were put topether o soe-
lion: pwembled from the orgpsal
roponds by Irinl and error over and
over agsan, onlll acceptable, Then
of coufee, @ was Sadesary O re-ne-
oord e pre-duls indo the Real -
sermbly. Thes, B wos thal some of
I mmaterinl benrd on the oir wes
mctully n re-recording of & re-ne-
L“‘hnlif-rh‘“ paris ware (410
larly wcind in tome qualily

From watching me sssombly »
master tape from bl and pedes
amnd resmanee parts by the simple
capodent of wsing & palr of sck-
wire amil fguve tape, B Wi
siruch with the ades that this might
e @ useful echnigoe for Bing's
rasden show, He ptied ws i we
would e imereded, which we

I ofiem took =homt irlps 10 Ams-
peh Ba Belp them with thelr deilgn
ol B peve Lhem prachicnd Lipe on
ke haesah  eagineciing  avpeds
gleanad froam my Convan wark
soth e German machine.

Ax the dosign come 1 s final
fruanee, we Bad o canference 3t
Ampis on ihe fape of tipe 0o be
wsg, D, Wictzel was 3 the lactory

and me comparad the perfermance

most certainly were, in pving a
demonatrasiion 1o the Croaby peo-
ple. if he could st it .
Croshy  Demaonstration
Hegh King retersed 10 Hodly-
wood and contacted ki agest
friend, Frank Healey. Healey com-
tecled Murdo Mcokenrie the tech-
nical producer of the show, Murdo
had the respoesdslity of all serv-

ke aspects of the show froen pro-
curing studio space on the partisu-
lar days Bisg Jesired o revord,
through  microphone Iaql;mrm
and sadio balance s Ih-r control
room, lo the ultimate giant prob-
kem of editing the disks into &
final show and Jeciling on the -
cepiabiay of the produch Mends
was happy o whsews o demonsira-
lan of anythisg Bal might e
kg nmighlmarish silpaion o which
he found hissell week aller week

Healey msde mrangements for
v b Esdef Murdo at & small re-

cording studio in Hollywood. Me-

Kenzie broaght o some disks—
originads from oae of the shows
—uhich be played onio the tape
a5l Ihen indicated b culs he
wanted to be made. | found them
eatrgmely  ¢avy with [y seisnor
amd adhesive tape method, asd he
seemed deligheed. He wos fosther-
mire very impresued with the fact

thiat playbacky af the tage sounded
aleni=cal 10 the arigmal Jisk. § did
nal pealipe @ al the lisse, bul il
Later became chvious ©o e that
be hsd brought in disks which Bad

been moat difficult to edit asd
which had mecessitated use of the
“pre-dub™ technigue
Mo (unber comsndiments oA
cilher side were mads at the time
and we relwreed to San Francisoo
By now, lape machines al rea-
iﬂl‘lah'r pood performance  were
b appesr oa the nbn-
:Ll’mmml markel. Perhaps the
it at the time win the Brosh
Soundmirnar, whsch was ooreeder-
ably Better than the quality of dic-
wating eaachines, T well bBelow
profesional  regueirements. Such

moembers | ond 2 e hEm o coms
pleie the ofipink! ander. This was
dome becuute theve were <abinet
Sl bt —QULe lnige am Jilfult
It wan <lgar haa of
By mhachingd wefe Mo wlly
Bing could go whkare be
kod rn--hlm; Fighl wn the sgol
Ampes designed and
eade for me 1wo postabie units ia
which ithe oripeal cabingls were

B LEanupRI,
L-."ﬂ.iﬂf
Thercalner,

machines had difTioshiy in Minding
thew nikhe. Th worg  closely
walched by the 3M Company, wha
by nioww wis makieg o paper base
i wuilable for wuse on them,
Triem Tupe
Our tests of the 1M taps o
this time mdhcaled thal W way mod
for wse oo the Mapnctophons and,
conseguently, | had o cw on
reconling, editing, playing back,
and erasing the samme oripaal 50
rodls | haed semt back Crom Cies-
suay. Col, Ranger meaawhile -
maredd v that he woukl soan be
muking ape according Lo the Ger-
man formula, snd that hiv copy of
the Magnetophon wos  coming
dkllt nigely, Ampex gave us simi-
r about their recarder.
Iu uly, we were informed that
first show for the [1947.4%
Croshy senson would be recorded
In August ot the ABC-MBC stu-
dica (s Hollywood, snd we were
Emvsted o be there, in the reconding
deparimend, fo take il on fape
while they recorded on disk.
Caxncern was @ for the
facd that we had only ibe bwo orig-
mal German machones and a lim-
wnd supply of lape, bul we sswned
McKenzie and Healey that we
won hoped W0 hnml: backup ma-
chines and tapa froem Ranger.
We contacied the Coloael and
found he was confident be could
be presend at the rocording mes-
son to give suth awurasce with
two compheted mochines and, hope-
fully, wome tape of Bis own [eboi-
cation.

Bt frirToion e | g
reidr i man pme
the Heal Amerwsn
il Lages e Sedery
Phal mipin P 1% par
lprsmpgrge ol g Caav
—pn Mgl g
ol N ¢ gl B 2
stk == 15 late Ay
el ety Sia, 0 el
T3 Wlart Tl dmole bagwre Trgem gisd
Bra @ b p e BB 1 g e e e

ey oonairy Frogesie o Aeara sn Ul He0sSer
The Gawmmgn Mapgasriophas Thes s beaphd
Wl W 0] ey Pobor Marlaed Ore 3rd Johs Boles 1o waver oy
B b Aemgetn and Mangertone (L Cod Rhaed Banger re

baih Proew

it Ba] Vhp propecl Prpem Carewgs § | s bomry (Pa o™ Lige §f
L e g R e v T

We providad hims with one of oor
Moddl 100 sudlo machines for besl
und he win delighted wilth ils pers
formasce. He ordered vl sl
thia vl Boen Inalrumenialion pe-
cording, b busingss thae Blessesed

In u short fime wndo 30

ihang
much Eeealer for Ampex and Bang
Enterprines than oudss had

l‘.‘rmh
M.

-'ll""{"l. yndertoak Jeve

[ R ]

il

(Al tapw OO

B Poboer and

Cdemoesiratioa. He

of varors Lape samples and wme
of the Gesmoan lape. A »¢
drew e same conclmions that T
had reschod—the oxide AN goa-
sadorod wnferiof was tho vne (hat
wirhold bow! Dr, Weizel exde it
clgar ot MM would plufly auake
this snateris] avadable if we feally
wanind i The dechion win made
then end Boie Bo uie il

This Bodame Kindwn i Type 112
of KK ifer Baven Red) a maienal
which we anve tage machine users
Al develegsery did nol Know at the
time w3y @ form of iron oxide
wd im ored barn paisd! Loler we
wore b find oul that a peculsarily
of performance bodh- inomy mo-
chines 2o in the fitg Ampes mod-
els was for our obser-
saliosn Mgchines were later modi-
fiowd shigstly To accommodale H-!'i"

Pinan Lol l{M . e
Amgei = ki around six men -

oty e pieee, Wl very 'capable amad
LR T SBve—80 ol
shgry el e Bctetc s profouign-
st an  they
Orlgird Maghciophon, bl ol s

Cewarsly & Chinese copy of B, Alex

Pomiatedf, Marald Lindwey. Myran
ool mead Focrest Smith aece
reponable for erzineering, soyls
and masefsciuning methads, Baodl
i hind m&té&nh
whu Were posovnpli
s
of ng‘:.rmh:. =8
the exipop=
Jth[".‘ anil as_the
the

- Sy, i Hollywosd, An
onder would be pla tﬁd with Amper

o wasdealil
s given of  ane
euchine Hu“}vm\.ﬂ. A date
wat sel 23 2 poal,
Amper worked esghe” and

and Mesredd Lindsey canriad: the
rmachime 30 Hollyweod In his sia-
ton wagen. D1 wWasv i Deautiful
thing w0 we. It h:-'.‘ltd tipe well
ar eorend speod, rewing, wod; fose

Torwand. W ooedd a tips benu-
1l wlbly mm rm on my Mage
retlagion Bging e
stestepm el B coudd m! recond’
Vimet bad mol porsniiled Lhe com-

pletaod of ks par of e machine
:ﬂn‘:; engineer ot th.ﬁ.gﬂmﬁriﬂ
come oot fram New Yok foe the
ROT et asinke
and sud "1 wani @0 mk you ane

e " | wondered tlul.

llllhlilﬂna
mmﬂiumﬁ“wurdnur‘
What waln-. But 1

€y corainly wur

There's no
Feunanim ity Can'l

“Thot™s =M T want 10 know," he
fakd. "1 recommend we give Them
IMe ooder for 125

I reslly saad o prayer every meght
for thesd twccess afier thal, unid
I wainessed o successfed recoeding
s aat LR,
dln’i:"lnl.h 2 ﬁunBTldn- ler H.E::q-

Raraph in ﬂ'ﬂ!'i-b]r ler-
prises = uHHiiE!: ke Ofpuse-
Tole "““’.‘.’.;i&‘ TMIE vapor
able b gt & n W
ived thor mo m
wani ﬂm& t-.-1l stenm, nat c-m' 5
iidve  ider  FOmAIRINE lﬂ‘.hnkll
probiome, but o p'l wl oup
mangletmee  thor [irs
kidwn e Ampen Model 200, 1
'n'u Eade & presesd ol the I'ni

twn o leave the faclory. semal
mhn: 1 and 2, whigh 1 received
i, 1948

What a rediel [t was to stan
afrask wob brand mew beautiful
michine, copable of running con-
Gaudutly for 33 mingtes inilepd
of ﬂlr 22 end b Inexhswsible

of 3M tape.
mil memders J 1o 12 went o
ARC, 3ad [ lster turned over semal

BFREY

cach splil dinlo two beawlifully fin-
nhed wal cases. | was poesentod
=il serial pumbers | and 14, and
I wsed these for e doration of sy
:mﬂmn wilh ihe Bing Crovhy

It wa gleor ay_ihe Cronby sea-
som drew fo 3 ke in Jusg of
1545 thal m greml chanps Bad 1aken
pluce in the mh! of profesiceal
ol pecording, Ong moior sl
wowk Bl converbed o ipe. A Maw
awne, Ampex, hisd come nto ke
win bl of sound reconding, dnd JA
bl fomsad the key 0o the future ia
larpe scade wiers of redonling lape
A shole sew sppiouch o eSS
PLOFrSMIMinE wWin mmunaﬁ;.’n‘—
e pre-févddded, ofilal and as-

“oapmmbled padio ARonk end BOW o5

bty socomplished,

A beal af e sales Ofganiile
- Eaaey l'ar Ampex products In Edng

Fwerprises, Fronk Healey

'hrll B Buwy with semonrabices

b mATd prospedis 168 1B B
sodipm. lietwen  such :
my coatimung  onsodsomant
recordang mnd editieg ihe Croaky

even frosidasg fecondit g
aad cdilng 8 iveees B Ihe Loutils

Parsgtn shiow on Sundny sed week-

z. Guarier | bbof abow, [Eiber=g
fves, T win now a [oll Geme
retadent of Souhera Califorses. ]
could aot dEWale any Tiee [0 the
Sas Framditep aclivilies of W. A
Palsscr Ca. and | iban “h;
'Cnhh Enlcrprines 5% -Fhui g
of i eclraniéas dmaica
F.r.u'L Qualelly podd & bk of ma-
shfey 10 NBC, \hea the Don Lee
raden rowoek and CHS. Tnadoge ads
et rodlp mtlons sech as KL (s
b ] u'hn "l‘t' carly customars.
i
I -ﬂ-_'l | ul up i §oe-
weelul md:;:mfmﬂ: i 1h|:l’-u of
L oRuprph fesafd ek
i:‘:'ﬂl?-‘lﬂu 5 :-:udthﬂt.l
Yok, By wiephope line, 1 fal 1ao
of three of B oo the

il procews) them amd Esar-
welled at the results, Capitol Rec-
oy pnd werg Lhe I'lnt e
vt ol t-.wnf:mn to imakall taps; Ame
g gourse, o for mmlm
Ibrn f:rnhlr followed.

back on il pow, B

Hﬂh cuisdus ThEl & numker of

wisd factors, ekth b i
s of the whole, camse 1=
& Amdaz sim the
Mageeiophons'

Ly any
ctter mechines In lhkcﬂEnl
iry; second, the need for n:h -
by suth a prominent per-
m& of wapl:. A
Boup ot 2
m‘Mr milmr:“m
Tame
fosrth, the AM Co with
n Mn:h Lapo m“m
o e skt for B oot 9
[Tt
I <omiimaad to recard the Criaby
:mﬂ-.!. Iﬁ'-ll June 13, 1931, During
EH Bing often recarded in
%3a Prasclico and New York. We
even &1 some shows in Vanooower

f E
&t

-I.r-‘.

.-".m;:-n e
I wey mals up in
P portable castn and seemed &
lwtuhmdqh beilde the Madel
L] lk
lsstrumsiotstion Tope Case

Shoctly alier Amewn  fasted
makamgy the Model I, | wiy v
iod by & san fram III:. Haval Sue-
o el Point Mugu, Calif, He faid
o that when \be I'aun:hd a5 g-

i3 GrEmasce
wam Ehl 80 homie base By rade,
where & Wil iananly snelyred
sad canmed MO Operale pen resord-
i, Ammeng olher deviies, 40 el
complete recards of the (fligh
<oudd be wvallnble for later m.
This entailed a lor of people and
5 ml;ml of ap mml all of
'nfl.l'u rolieg Con
{l: feli it m‘mtng
bﬂm sens (o recond the lgnals
iBot came out of the radio e
criver onto tape and then amalyze
ibeen individuplly a1 a laler hese.

of winl_m:lrhinn b0 beal T v
s rogEnemeeta of this besscwa
y mozhings had 3 pooolisrity
Bigh inroduged Ademiralle
infegulasaly in the Tasal gl
reconds. This was Known e e
ier, While ill working oo the
redes ohow, | underiock Jevelop-
meeA of a Metier ARG,
uting the kilchen of my sparumont
In Lot Argeder as o Libar
obh oulphow [he LilcRen. |
o dacumed the potibilites
rl!nmﬂ:;;': tl:k'rli;nn an llﬂ!“':‘ﬁﬁ
> rr:p:l:l: neer ¥k
R} er?u nd we both
l'ﬂ.t\‘\:d in punuln: the sume
methnd, Irank Healey. and 1
prosched Crosby I'nlrrmm
m

.iululnnlqu
wnd move inlo

uﬂﬂﬂﬂiﬂ%ﬁ

2k .-

1% flutier <omponsitor and siafied
lagklemg the problem of vides res
tofding. | had prepared a pitenl
wpedicalion on the wided recotlang
methpd we were o follow, whigh
had been flled on November 14,
1950, Der 1irst demeonadiihon wis
prewy erude We had “recosded,™
of i ool B gnllad chur, soese TV
pictutes of arplines Lnding aad
waking off, Whetever w=c "i; &
dpmdadlralads, Froal woul

by the monlice and my, ‘iwu
walch  ibas ph.n.u code in P a

"'"'Eff-v i uum:ﬁ' b wiewer

have Lnown whal he waa
ﬂt-n' wenl gl Im. LRI -

F ) 3
e ol
u'l.lr.'l lhl:h the tipe ibelf woold
ﬂ became ever cone ¢vident
in iis uroal cooperative man-
ner, AN was conslaniky tw
u wilh ks of ¢
oxides and base l::‘;-cri- :
Whenever we Aa mgroe-
mebl i show, we invded podele
rlnm-tv:io-t woind AN 80 coEe wmed
dldat keow for wome
dtoorsira

n befween
hﬁ.almhﬁtnnhfﬂim
o W uuklrﬂt}d an..a’

TV o fage
in"n comvaried’ ﬂLm
“*mlgp:emm mm

e
a -tn\‘.utud

i iy e
o b cltndings snd o 3o s

Dﬂ‘gl'bﬂl v 1935, wa hd

hg of & waler TV

m:-l-u:a Rewt was wood, als

houph ihere wag oS0 room [or

improvement and, of dourie, our
developmest effars coatinned.

Anru Video Breakibsoogd
Parulle]l wilh ouwr Sewelopmess
of veleo tipe recording, whish i
Sidearifly we nemed *VTR™ al oor
firur desntrdirstion inm [
denook > develop

SramenliLon reoonders for -lnii-
catlons where there would be so

woold I-H

wow Bing IEFpOAES =Bk
e longer € v diatnbeter of
Arngty po huad bty
poes up oenlinely and we Bl e
sowthwedl ared of the U3 for in-

or three me capitalmag

on whal we b:nlurﬂl ia

TY recording. Some of thw were

Westinphtoute,» ssate se of ovep.
n § nale e
L, nbd for ill‘!.fﬂm

Ampen (a in Redwood Ciny
fo wrines o demonsiralioa I was
a widos rocorder that clearly

5
&
i
E

.ﬂ‘l.“tln Tsking up

© took dovelopmest of a

wys shown to the ¢ and it
crraled a semsalion. I Gian-
burg, wilth asssiance [rom a ng
HiEh schod lrmnu. Fay Iby
ilwther of iodays Delby Smm;}
hisd fouphl the vicimsdeden

mrnntd q-uu:hn and am “oll

again pain” poley, batl in Ibe
face or Il :II had some wilh &
marvglous developmant. 1heir
Matipnal Amocialien of Broad-

casiorn  Jemomiraticn, Gimburg
aaids

AL fust ey jal ooelda®t be-
ligwg whul they daw; g e
have hésh lwo o e stagto of
excratiming dllente, Thea, &)l hel

brake lode, wile min
und screaming and jeespiay ot
heir stans”

We soon ooncludod Bt it would
be unprofiwble (o <oatiso: devel:
epment of our vldes recoeder. Am.
p:i: Inﬁ:mﬁq Croaby Eoter.
Prises t
the Instru
had beea u-llrrl: uﬂ
30 ihe elecirone: divition
Crosby Lnderprises was left mﬁ

i Pomt
S0UmE Sup PR rRITIN

oamy from the restrcticss of
alivity thal were forserly im-
pased on ws by oor relatsiay with
Ampes now poresitied Wi to on-
page in the devipn and ssaspledlure
of uny pe lages rolodder we
Mgt chodee ta mals, We Lestw the
Mioa and IR (ustomien. Beag felt
ihat he did not wanl b b oan ke
tlecimnics busings anymefe. The
wrn of evonls Bad bora followed
ciosely by cur fricnds ia 3 Com-
pamy. They fell we had pood po-
fertinl far gprowth and 3o Ipmce
mens was sgned on A M,
1955, whargin we bocame Mis
coim Dhnision of 3M

Frank Healey's eaperieaos as di
rector of Ike old slecironios divi-
siin nalurally swercd b the &-
r:l:'lur:lhqr -1 \lir;:um._ and 1 re-
mviingd ay Bomd of oRgiascring.

We immspdiniely et 1 (e LK
of designing a slandend isstrumen:
iblica  machine. o Modd C
Thents o MM intgrest and Famh
in our [ulur 1:: el
peew quariers in Wesl Los Aspeles
and ismediately ;Lr:ur ol & remark-
shle pove. Soon Misotm ootopied
sevetal boildings in the wres &nd
it besarse dewtable o oasaslsiate,
I 1862, the Diviios we moved
o il 0wn new Boalding A .
rilla, whgre il operated Al ikl wyin.

B odio's Tape Recondiag
1 bex s -J‘m-.hud frees the op-
revidende la Gee-
nove, Swirerleed, a0 12 o0 a
eeasd indagnment. Belade b
ald'umln i ociemed 1o Moene
s Ehit our ald "liet love,” the ficld
of ‘peofessional

il Hw;tmd oontracts for epe-
"y ilaliind secociens, asd

fessivnal amdao roconder, 1 it
i ihgir homds when ] wem W
Swilrerland. They ssdwed 6 SL
Fapl, Minn, in “‘1 and 1 re-
ininnl ihem there in 1963, wihire
wi qontind ity Jdew

1ah, Don Kasa aad |
back v Mingom in Comarilly and
oagr (irsd muschiee wea  Jedlvened
from the Mincom plast ba Jetuary,

19467,
‘l'ndn{h professionsd swdlo re-
corder ks a far ooy from the Mag:
petophon. 0L may have several
speaidt and provide 15 masy s 24
nrﬁé: ;:h o z-i.r.n tape. The

a n Tis ipead,

l.ni recarded an Ureck ea $4-lnch
its

)

tape, Tipe B Haally !lld-'ll.l i
wby [noo the Bome Today's cass
HIH muchines Tun at 1%

He had conlidence in e
nnee of disk cullers
graphic systems, eves 1Soogh thewe

#h:ruﬂ{sl o oplical il rmr&
ing by dong direcily froes
woroe, Ax 1 wrine this, ia 19T 0
cii be abierved ihal o
imgly there is pow oaly oo medl
wm im use for oviginal sousd re-
vording m for mvost ievetrosnenta-
tsun rrmrd |'Eh: o=
e conled gn Tape o



