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ahan flykg aay from the range station.  Tests were suspends& nntil EL report 

of findings could be nsde to Sonotom and a mora powerful device p rwidsd  

'8hs redesigned dlaphraps proved to be only slightly more effiofent 

than she ones first ewd. It was f e l t  by the  author that there was a 

probability of Sonotone's research &rector  not being fdlly and technically 

infowed as to  the  esact natnre of the problem and an interview mfth M a  

was errarged. This took place i n  8ashington, Rovenber 18. 

Sonotone's Director of R e w a r & ,  Dr. Herman Scheibler. cras not ful4 

aware aa t o  what we were seeking, but grasped the  purport of our iwestigatlwm 

qpzickly and assured the author that the Sonotme  Laboratory would p e e d  

immediately in the  fabrlcetion of a device which he felt confident  could 

be and which would answer the purpose. 

On December 17 a l e t t e r  mas received from him  whlch BBS acknowledged 

j; on December 18. Copies of  both a m  appended t o  this note, His preliminary 

report,  together  with  the  graphs which he refers, t a r  were enclosed with h i s  

le t ter .  A copy of his prelimimq  report %e likewise appended. ¶%e ,papha 
a m  attached t o  the  original correspondence and are  on f i l e  in the A i r  

Transport  Sectfm. Eo hrtAer word has been received from Dr. Scbaibler. 

As soon as there is an opporttmity  to test the devices  referred t o  in 

Dr. Scheibler's prelimimazy report, this mte dl1 be made curreat. 

RespectfuLly submitted. 







Preliainary Report on the S t u d y  made by the 
Sonotone Corporation  Research  Laboratories 
i n  view of improving %e Reception of  Beacon 
Signals by Pi lots  

D * , S S I * € S * L  

The problem to  solve iss shortly, as follcws: 

Uder nod conditions w i t h  clear weather the  pilot  seldom needs 
the advantage o f  the Beacon Signal. The Beecon Signal ,  however. 

It happens quite  fmquentlg. that when the v is ib i l i ty  is impaired 
is of outstanding importaxe as soon as the vis ib i l i ty  is impaired. 

s ta t ic   interferes  with the reception so t h a t  just at these times 
when the  pilot wo7dd need the advantage of the 33acon Signal he 
is deprived of it either  became  the Beacon S i e l  is coarpletely 
suppressed by s t a t i c  OP became  tlle s t a t i c  is SO painfhl t o  the 
ear that the Beaeon S i @ d  9s completely masked. 

kecordinglgl  theproblen =der question cq=tallizes into  &e 
problexn of olfnination OP st least  considerable  reduction of  
static.  

3s have endeavored t o  solve t h i s  problem i n  three stages. o r  i n  
other  mrds* t o  attzck i t  from three  distinctively  different  points 
of view. ” ,  

ai& of my two coll;thoratow, Dr. Koren and 
S t a g e  1. - Based upon the investigation I d e  with the 

upon two visits to tbe PTeaark Airport end one test 
f l igh t  by the courtesy of the  Eastern  Airlines, we 
found that the methods used to  suppress s t a t i c  were 

high quality crystal filter which as we hope w i l l  be 
inadequate. We ere now actually working oat a 6peCia. l  

more eff ic ient   in  suppressing s t a t i c  than  the  present 
systems employed, and thus. th is  factor done  w i l l  
constitate a step i n  the desired  direction. 

S t a m  2. - In measuring scund levels i n  the  cockpit of the 
pilat  at an alt i tude of about 5.000 fee t  at a n o m 1  craia- 
ing speed we fouad t b t  the msklng effect of the  noises 
in the  cockpit upon the h m  ear differs very greatly at 
various  freqttencies. As the enclosed audio- shows there 
is a very marked tendency f a r  a decrease of masking as the 
frequency of the signal to  be received as being  increased. 

per second there m s  a nrssking effect of over 70 decibels 
So, for  lnstznce, while we found that at  256 and 5l2 cycles 

a d  a t  1.024 cycles it e t i l l  vias about 65 decibels, &t 
2.048 cycles  the maskZw effect  decrezses t o  30 decibels 



S t e e  2. (continued) 

and at  8.192 cycles the masklng effect is only 20 decibels. 
As these figures and the  chart  enclosed show the  sharpest 

qcles. These two points stowlng the trernenbus differ  
drop in  the msHn,n effect. occurs between 1,000 and 2*000 

ence of 35 decibels. 

%ese date show very  clearly  that i t  is  a fa t a l  error 
to  transmit  the Beecon Signal at a frequency af 1,020 
cycles  instead of at around 2,000 cgcles because at 
1,000 cycles -it& the  noise normally present in the 
cockpit  about 100 tiaes more  power is needed Lo malrt, 
Beacon Signals andible t o  the ear than at 2.000 
cycles. %%ist however, means also that wlth 100 times 
greater  amplification of the Beacon Signal the s t a t i c  
wfth the reception at around 1.W crcles is similarlp 
amplified E 100 times w r e  than st around 2.000 C y C b i &  

Thas. +&is second step of our  investigation  revads a 
very lmwrtant and defini te conclusion. rrssrely. that by 
3hp lp  changing the frequenw of the Bsacon S i g n a l  from 
1.000 t o  2*oOO cycles a conslderable improvement can be 
obtained. In our  f i d  report we will 2150 make definite 

of making this  isrproved  change. However. o m  final re- 
suggestions 8s to the mst economical and practical rwy 

commendation in this respect will be subject t o  the cm- 
clusion we shall reach as regards oar third stage. 

S t a ~ e  3. - We studled the possibility of snbstftutlng the 
perception of the Beacon Signal thra  the ear by the tactile 

on the ?Itastoid bone f o r  the purpose of creating  the sound 
sense i n  such a w q  that instead of nsing ow: oscil lator 

reception of the Seacon Signal i n  the hearing =me, w 
mould use the oscillator on the wrist of the hsnd or 
poss1bl;g shin bone and thas convey the Beacon S i g n a l  t o  
the p i lo t  thru the t x t i l e  sense. As the mr t  enclosed 
show* the maximus perceptibility of the tact l le  sense o f  
man fo r   ~ fb ra t ions  is between 200 and 400 cgcles and in 
all circumstances where the araslclng noise exceeds about 
65 decibels the use of the  tacti le sense seem  to  of€er 

f o r  the Beacon Signals. p use cf this l a t t e r  mthod 
decided advantage mer the hearing nerve es receiving organ 

wuuld have the tremendous admtage  that the  detrimental 
effects of s t a t i c  upon the  hesring  nerve of the  pilot w d d  
be eliminated completely. Conversion of the 1,000 cycle 
Beacon Signal to  about 300 cycles (ai t h  proper  amplifice- 
tion) would be decidedly  superior  to  the  present method 

meat in reducing the effect of s t a t i c  br changing wet to 
in  use. However, i n  view of the  very important improve- 



2.000 cycles and the further improvement we expect to  
obtain thm a properly  mnotrzcted f i l t e r  sg-stem we are 
at the present moment not yet i n  e. position to &e final 
recormendations and statements a8 t o  whether by reception 

ferable mer t h e  reception of the 3eacan Signal improved 
of the Beacon S i g m l  Over the  t:ctile sense mnld be pre- 

as per methods and changes as reconme&hd in Stages 1 snd 
2 of this  report. Te be1:we that final conclusions on 

e-.& accortiirgly, we ZTO now working on both lines. 
this snbject can ba reached best by kctuel experimntation. 

In o+%er vords. we ere constmcting a receiver w i t h  a most 
powerful f i l t e r  systen 2nd a frequency  converter f r o m  1,020 
cycles  per second t o  about 2,000 cycles per -cad  and 
parallel  Lo 2iis ma ere cons trncting a receiver w i t h  proper 
filter spskm and freqwncy  converter from  1.020 to 800 
c y C 1 0 S  per second. On the basis of these two methods It  
then will be >ossible  t o  f i G  thru practical experimentation 
t:le best   sdut ion t o  Cnis problem. 

In concluding this report I BPDUld like t o  emphasize once 
nore that as yet i t  is oaly  possible L C  :;;.*,-e a general view 
of the pz%sent stage of our investigations. %e 2re not yet 
in  a position  to make f ina l  ena  definite  recamendations bat 
we can, however. State that regardless of vhat OUT 41381 
conclusions will be i t  is quite  certain  t5at on the basis of 

able  iqraeemeat over tbe coslditions as they are at present. 
OUF reconmendations it w i l l  Be possible t o  obtain  consider 


