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APSTRACT

A prc’ iloory svelyrt Lo was tade of & commercially
availauvle aucly llmizer {i.ade nome LE-3 Limpander). Tests
af frequency range. iimiting ange, frequency diatortion,
Fnd lintiing distoet . rn wors made. Siace time did not per-
mit ull cperationsi teozio of the enrliiter, fTurther and
Bore eRienslyve ftesir er2  coonmendsd

LN

L]



PUKPOSE

The purpose of tlls evaluation was in keeping with
the policy of staving abreast of new developments 1in the
electronic arts and %o determine thelr possible usage 1in
alr traffic control s»plems.

SUMMARY

Thie report covers the cvyaluation of an audlo
amplifier limiter, comaercially known as a Type LE-3
Limpander, to determine ite posaible applications in alr
traffic ale/ground communication systema The unique fea-
ture of taile equipment ie its fast action which glves em-
phasis to usually soft conacnant tonzs and limits usually
hard vowsl tonet. ‘Tne specificationz of the menufzeturer
for low diastorticon liniting and consonant smplifieation
for high readabllity were evaluated.



INTRODUCTION

In February of 1958, the Technieal Development Center
procured four automatic audio-control amplifiers {trade
name “Limpander” Type LE-3) to determine if these devices
ecould be applied in the alr treffic control communications
syster. The following are the specifications as taken
from the manufscturer's litersture:

1. Rack model 3 1/2 inches long.
2. 50.4b low distortion limiting.

3. 50-microsecond attack time.
25-millisecond release time.
5. Input lmpedance 50/250/600 ohms.
Input level - microphone {.1 volt maximum).
7. OQutput impedance 5000/600 ohrma,
8. Output level plus 20 decibels (dad) (600 ohms).
9. PFrequency range - volce.
10. Input indicator volume unit (VU) meter.

11. Transformer input - 70-cycle low-frequency
response,

12. Tubes:

6 AT
6BCcs
6Ch
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The manufscturer also stated that, because of the
built-in fast attack and release time, the equipment would
amplify consonants to s comparable voiume with vowels
malcing speech reproduction very mush more resdable as well
as increasing the average power output. Possidble uses
considered were:
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1., Line fmpli{ier: 4e an ampilfler at elther one or
Eoth ends of a telephone line used for remote
contrel of communication equipment.

. Modulstor ﬁﬂeampl*fier. s an ampiifier whose
sutply " ou’d remaln relatively constant even undsrp
sudde: bursis. Thiz device would prevent over-
modusation and maike 1t possible to increase the
average modulatlon percentage of a transmitter

3. &peawc“ Emalifier: Used immediately before
Bpeak«rs (1 control rooms, its consonant ampli-
fleation vould jinciease 1nrellig1bility and 1ts
squelch ci=evit wonld reduce nolise. : Also, the
fixer angio Jevel nlpht tend c¢o keep strong sig-
nals i'rrm blanting while &6 the same tlme allowing
il amrlification of wenlr signals,

' L eeoyder Presaplifier: AL alp traflic
eormr 'y Joaloon atatlons, tepe recordings sometimes
are ased to gend continuous weether reporcs. It
wah helieved a tape made with the Limpander used
as a reccrder preamplifier would provide an 1m-
provement in the quality ¢f the message aince =z
censtany amplltude oubput would be obtained from
the recorder plus the sdvantage of consonant
amplliiication.

DISCUSSION

Teats were made to determine the galn and frequency
character:atics of each of the four amplifiers. A Hewlett-
Packard 650 audio test ceclllator was connected to the 6§00-
ohm input of the Limpander and & Hewlett-Packard 410D 4
meter consiected to the 600-ohm output. A Tektronix 549
oscilloacope was comnnected to the output to note any wave-
form dLs ortlon. Gain curvea were mace at 1,000 cycles.
The only control on the Limpander wz2s a level control
whlc for A maximum input signal of .1 volt, should be
get ¢0 bring the VU meter on the Limpander to 0. PFigure 1
Bhow: the fireguency response curves of the fouwr Limpanders
teatid, Wigure 2 depicts the galn curves for the same
unili: Phege cuwves were derived with the Vi meter of the
Limpander et at 0. The distortions noted during these
teats were neg lgible. PFilguie 3 1s 2 graph of the siznal-
to-noise ratlio for a tywical Limpander



Arrangements were made to test the Limpander in the
alr traffic communication station at the Welr Cook Alrport.
A Limpander was installed at one of the two control con-
soles as p speaker smplifiler for the incoming signals from
the URF recelver site. When firsat installed, the cperators’
reaction was unfavorable. The squelch action of the
Limpander and abaence of background noise led to the belilef
that at times thelr URF communications were not operating.

For comparison purposes, the operators moved to
another gonsole without the Limpander and the results ob-
tained were favorable to the use of the Limpander. The

r was found to have less background noise, less
fatigus for the operators, and adequate volume.

No tests were undertaken to evaluate the Limpander as
& telephone line amplifier or as a source for modulating a
transmitter. Some tests wera run with the weather tape
recgorder but were not sufficient to draw coneluslons.



-CORCLUSINFS

© Phe limited evaluation of t¢ic Iirpander resulted in
tha Pollceiv  aonslus.oas.,

1. oo Limgande. cedveed dbacsg mung nolse when uvoed
23 a speaker aaplifier. Subjeetive 2plnloa in-
dicated that readsbllity wes increased due to tne
action of the Limpander in increzsing the volume
a® conporert tones and liml.oing the volume of
wowal bLemz. . pne apesators Uit that Tatligue o2 o
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B P oprleuwnilfrc. for tape recorders uwrod in Lhs
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