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‘Progress Hepeort on the Desicn end Construction of Side
Z? Tone lelay Apperatus on Subecontract under Contraot .

The first spparatus bullt wes designed on the principle of e con-
stasnt tspec speed of sbout 40" per second with a veriable distance
between the recording ond pleybesck heads. The recording hoad wss
fixed in positlion snd the playbsck heed wes moveble on a trook
thich was dealgned to preserve the slignment. The tepe in the form
of sn endless loop wss carrled overtwo licht low inertis pulleys,
one of which was [1xod and the other having e spring mounting whiech
meintailned 8 constant tension on the tope. The sound quslity was
fair. The loop of tepe of overall length shout 2 feet sppeared to
give adequeste rcaults for poriods up to one-helf hour, The aversall
quality, however, was not by any meesns equsl to the iagnecord
equlipment. Although lowsr quality emplifiers (Pentron§ wers used
in this work, the meiln difference in quallty wss nolse inherent

in the tspe and hecad system used. .

Consequently, & varlablec speed conztoent hend sepsration device was
desirned ond buils. The hcads were.fixed In positlon et the
minimum distence (1"). The endless loop of tape wea driven by s
varieble speed LC motor, using a 68 volt storsge battery. Since an
overall spesad range of at 1east 10~1 was desired with good torque
over the rence, the use of 8 resistance in the f121d wss found to
be inedequate. The desired conditlons ¥ere made by varylng the
srmature reslstance snd the fleld reasistsnce simultaneously, but
In opposite direotions. ’'mls was sccomplished by 8 modifled
potentioneter, fixed reslstence comblnation between the fleld and
the srmsture. 1In this wsy, 8 2Z=-1 speod rsnge wes obtsined with
rood torquos ‘

The range of delay wilth tais equlpment was from sbout 0.02 to Q.4
geconds. fThe noiseo lavel of the machine was fsirly high, spperently
due to lnsdeguate alignment and tracking of the tspe.

It becomoe spparent that construction of a8 hirfher order of sccuracy
was necegsarys. It was declded to modify the ilagnecord recording

unit by keeping s fixed reclstlonship between the hesds ond 8 con-
stant tupe spced by including mcens for varyin" tre length of tape
botween the fixed rocord and pleyback heceds. This cen Le done by

sn arransement of ‘small pulleys, the middle one of which cen be
varied in dlistence from the heads. In using this method, the smount
of taspe betwecn the heeds 13 twice the scpsration of ths middle
roller from the hesds. Vhen tuls apreratus wes constructed and
tested, 1t wes found thet the introdustion of the suxiliary cquipment



. 2t
- ! » -— Poge 2

in the nelghborhood of the heands npset the ghlolding systen snd
resulted in the Introduetion of s falr amount of nolse. Consequent- .
1y the position of the heads wes mndifled to the extent that they
vera turned ot 180° 3o that tho geps feced esch other snd were

about 1/4" espart. [/ shioeld wss inserted between the hesds snd a
small pulley mounted on e shaft running in micro bsell besrings wos
ugsed to poaltlion the taspe., The soparstion of this pulley from the
hends was sontrolled by & disl operating o cerrisge., 7The dilel wes
calibrated directly in delsy in seconds. 'This device was extensively
tested In the lshorstory end found to sive, with 15" per seecond tape
gpeod, dolsy whiech could bve verled between 0.07 seconds snd O.F
seeonds with ovorsll sound gquallty spproximetely equsl to that of

the originel llsgnecord unit., 7The spperatus wes tested by mesns of

a steady. thousend cycle input from an eudlo freguency oscillator.

The scund from the pleybeck heed wsa exomined end found to be of
adoquate quellty from the standpoint of wow, flutter snd nolse.

‘Ei»ihis machine was installed In the lavoratories of

’ and toested extensively with setusl subjeets., 7The quelity
of reproduction stesdily snd rapldly deteriorsted and after seversl
deys use becsme completely inadequate. !Xxamlnation dlsclosed the
fact that the mechsaniesl ruggedness of tho equipment was insdequate
for the condltions of use,

h smsll drive pulley wsa constructed for use to the standsrd !!agnecord
egqulpment whnich would permit s delay of Q.2 seconds with the 7-1/2"
per second tapo apsed tor use with the gutjeets whille & nhew spporastus
was constructed., . .

It wa3 decided thet the difficulties encountered in previous designs
could best be evolded bty using s varisble taspe speed with the
standard erase, record ond pleyback head ssserbly of the ilagnecord
unit. The stsndard ""scnecord motor which 13 synohronous will be usged
to drive s disc at varieble distences from the axias, Thns s drive
frece from wow should be reslizable end with a 1«10 specd range a

tepe speed of 3" to 20" per secnnd will ve obtsinsble which will givse
8 sida tono delay from 0.0f to Q.5 seconds.

Me ifegnocord recording unit hes bcon completely Jdlsmantled end 1s
boinz rebuilt with these modiflecetions. ‘The standsrd Mapnecord
endless loop tope device will be used., It holds up to GO0 feet of
tope which meons that the tepe will heve s long 1ife, Thls dealign,
¢f osourse, suffors from the dissdvantagd thot e permsnent record of
the teat of the snbleet is not obtsined, but it 1s felt thot the
advantagoes will compensato for the nscescity of vsing suxiliary
recording equlpment., 7The motor drive 1s presontly belng sssembled.
Liffilcultiecs have bsen ecncountered because of tho neeessitly thot
he driven disc be frez floating. Completion of the unlt within

two weoks 13 ocontemplatod.
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