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A pre';-,• .. , ,cy i3'Ve_l v?., ,,n wa.; T.adc of a commel'cially 
ava1 J a,,le au-..:_) 11:ni ~er ( L ,_~,:,e n1,m<= LE- ':l Lill!pander) . Tei:;ts 
of frequency r?~"lg"'. 1 Ln: i. t.1 ng ~•a.nge, frequency dis l:.ot't1on, 
r,m,l l:l.!,11-tlng distoc-:- _rn 1Cv£0: made. S"'..::ice time did not per­
"11 t i\,11 noerat~.ons] tc;;it,'7 of the l'n;--1i11.er, t\i.rther &."ld 
"'GOP(: extensl<.;e te0 t::- 8-r~➔ /"ccnmnended 

; 



MfflPOS! -----
'l'he ,:r1rpoa<a or t.L'.'..s e•taJ uatlon was in keeping with 

the pc-licy of staying abreast or new de111!lo:pments in the 
electron!•~ arts and to deterrnine their possible uaage in 
air trarrta control '>;,ateme. 

This report covers the c~aluation of an audio 
&mplifter limiter, corn..'<lt"l'Cill.lly !mown as a -rn,e LE-3 
Limpander, to determine its posa1ble applications in air 
traffic air/ground communication ayatems The unique fea­
ture or tnie equipment ie its rut action which givea em­
phas1 s to usual] y soft consonant tones and 11ml ts usually 
hard vowel toneE. Tn~ specifjcatlon~ of the manufacturer 
for low diatort1 on 11.ml ting and consonant MtPlii'ication 
ror high readability were evdluated. 
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Ill'l'RODIJC'l'I01' 

In hbl"UU'J ot 1959, the Technical DeYelopment. Cent.er 
procured tour automat1o awlio-oontrol ampl11'1en (t.:rade 
name "L1111>ander" 'f'n)e LB-3) to deteJ'llline 11" thue deYioea 
could be applied 1n the air tre.tfic control oOIIINl'lioat1ona 
BJ'llt•. t'he tollowing are the spec1t1cat1ona aa taken 
.trom the,Mmd'acturer•• 11teratUN: 

l. Rack model 3 1/2 inch•• long. 

2. 50-db low d1atol"t1on 11m1t1ng. 

3. 50-microeecond attack time. 

II. 25-m1ll1aecond Nleue time. 

5- Input impedance 50/250/600 ohms. 

6. Input level - microphone ( .l volt maxilllUIII). 

7. O\ltput impedanee 5000/600 ot.ma. 

8. output level plue 20 decibels (db) (600 ohm). 

9. PNquencT range - voice. 

10. Input indicator volume unit (VU) -t•r. 

11. 'l'l'anatormer input - 70-07cle low-r....quency 
reaponae. 

12, 'rube•: 

mr 
The anutaoturer alao stated. that, beeaue• of the 

built-in tut attaclc and releue t1mei the equipment would 
lllllll)l1f7 oonaonanta to a comparable vo unie with vowela 
mektng •~ch reproduction ••r, muoh IIION nadable u well 
u 1noNU1ng the •••rage power output. Possible uae• 
oonatdered werea 



J. Line lcnp1Lf1er: .Ae an amplit'ier at either one or 
lioth ""ifo.cs- o?'a telephone line used for remote 
control of com~un1cat1on equipment. 

::•, Modulitc,1· :?,"eR,11pl:U'ler: .I\.B an amplifier whose 
ouq)C1-' ,,,.., rcrrcriiatn relatl vely constant even under 
sudde, burBts. '1'h1a device woulcl prevent over­
moduL~t,on and make 1t possible to increase t~e 
aver8.€,e modu)ation percentage of a transmitter 

3. Speak, r ftmolU'ler: Used immediately before 
speB.l{,•ro- -r1-,-control rooms, 1 ts consonant mr,pli­
ftcat ion uould 1ncreaae jntelligibility and lta 
squeld, "L~,:,,,J.t t10•1ld r-edu1,e noise.· Also, the 
f~xe,, a,16,j ,, ] eveJ cllgh-c tend co keep etrong sig­
m1.l<1 l'rrm blallt1nf ,1hiJe &t; the same time allo;o<ing 
<'ull ,,m1 ► J l ftcation of l:eaJ, &11!,l'll'l.la. 

: '?COl'dlc';• l:'r-::a,,;pl l fier: At air traf:."ic 
(!')fffil' .r i ,,at _._on fltationa, t&pe recoz'di ngs sometime!l 
are ,lf;ed to s.-nd continuous we.-ther repoF,;s. rt 
wa!I hPl <..evedi a tape made with the L1mpa1:der used 
us a r·e,:orrle1• preamplifier would provide an im­
Jlroverueut in the qual1 ty ot the message since a 
canstanr. amplitude 01,l;put would be obtained from 
the recorder plus the s.dvantage ot' ~onsonant 
ampllficatlon, 

DISCUSSION 

'i'ests were made to determine the gain and t'requency 
characte1•, fJtics of each of the four amplifiers. A Hewlett­
Packard 650 audio teat oscillator was connected to the 600-
ohm input of the Limpander and~ Hewlett-Packard 410B db 
meter connected to the 600-ohm output. /. Tektronix 549 
osc1:1oscope was conn,:,cted -i;o the output to note any wave­
t'orrn d1a,ort1on. Gain curves were ma.de at 1,000 cycles. 
The only ,~ontrol on the L1mpander was a level control 
wh1c , tor III rnaximwn input signs! of .1 volt, ahould be 
set to br'.ng the VU meter on the Llmpander to O. Figure 1 
show;, tr,i:, t'~quency regponse curves of the four Limpandera 
tPet,Q. Ptgu1'€ 2 depicts the gain curves t'or the same 
unit,• '.l'heae CU'"'vea were derived with the VU meter of the 
Limpanc.let' set :it 0. 'l'be distortions noted during these 
tests were negctglble. Figll!'e 3 is a graph ot' the stgnal­
to-no~.se ratio for a ty1Jtcal IJ.mpander 
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Arrangement• weN made to teat th4l Limp.u»der in the 
air tratt1c oommunioation atation at the Weir Cook Airport. 
A Limpander vu installed at one ot the tNO control con­
aolea u a speaker amplifier tor the incoming aignal.a trom 
the 1JBll' Noeiver aite. When tint installed, the operatora• 
reaction waa untavore.ble. 'fhe squeloh action ot the 
Lbpender and absence or 'bukgrodnd noiae led to the bel1et 
that at tt.aea their 1JJ!IP oOWl'Hlloatlone were not operating. 

l'OI' oOlllp&riaon PUJ'P08■8, the opeNtoN IIOftcl to 
another oouole Without the LiJll>ander and the re■ulta ob• 
tained were taYOrable to the uae ot the L1mpander. The 
LiJlipander wu found to have leas backgl'ound no1ae, leas 
tatlgue tor the open.ton, and adequate vol\lllle. 

No teeta were undertaken to evaluate the Limpander as 
a telephone line amplifier or u a aouroe tor modulating a 
tNnlmitter, Some teats were run wit!\ the weather tape 
recorder but were not auttiolent to draw cono111111ons. 



, COMCi]JS!OijS 

The ltm!ted evalwat1on of tr, !~r~ander·~esulted 1n 
th:? toll cv :t ✓:1 ~~<.n1.clu11 L◊.13 ~ 

1 * 11~:j~ I.J..my.zt(!t~e:. t»edvc.ed 1:>o., ... -..__c •,;un~ no1f;e wherl u:.1eC 
aa a f>peaki::1· ~1pl:l fier. SubJcct1 ve ,,p1n10,1 in­
dlcated that readab111.ty t<&5 increued due to t11e 

action or tt,e L1rnpanoer in inc1·eas1rm the volum<" 
1)~ conJJon2.rt tr,n.c:J"s ond 1 trnl L tng t hC?- volwne o-:: 
v,,'l<.;-21 L{ ta~\. - 1.',:e ope'"'"at1.)1~~~ ,-:,::: li th.J.t 'fatigue /1 = 

t~':,dl'~E-6-

R..'.::"ur::. tJ.!;1 ! ~- ""1"110:~~i 
- - -~ ~-- ~ ~ 

~r -,.'.....,_ -:i _1,.jr,~tH~ccl t.:-~.1,, tJle ca::3.:.):«._J_1tie1 (}.)_ 1~-r 
Ll.l~;io.11-. .. ",.._ b!i' !u~ ; 11cr~ E..1/.l!ti~ted ta C\'i:.errn1.ne itc l~'"' ~t.;lr:t,_ 
aa: 

..) . P ))£ .:.;..1.d1;-,lli'1.J e,,_. for tape 1,ecorider1 ... u!: c•tl l n. i.,"12 

<,ont, .. uous broa,.c1 .Jttr.g of ueethet• int'o,0 1, ,,t~c,r, 
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