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when flying awey from the range station, Tests were smspendsd uatll 2 report
of findings could be mede to Sonotore and s more powerful device provided.

The redesigmed disphrazgms proved to be only slightly more efflclent
than the ones first nsed. It was felt by the suther that there was a
probability of Sonotone's research director not being fully and technically
informed as to the exact nature of the problem gnd an interview with him
was errspged. This took place in Washington, Hovembsr 18.

Sonotonets Director of Research, Dr. Herman Scheibler, waz not fully
aware as to what we were seeking, but grasped the purport of our Investizations
quickly and assured the auvthor that the Sonoctone Laboratory would proceed
immediately in the fabricction of z device which he felt confident could
be made and which would znswer the purpose.

On December 17 2 letter was received from him which was acknowledged
on December 18. Coples of doth are zppended to thls note, His preliminary
report, together with the grzphs which he refers to, were enclosed with his
letter. A copy of his preliminary report is likewlse appended. The graphs
are at;taclmd to the origins) correspondence and are on file in the Afir
Transport Section. No further word has been received from Dr. Schelbler.

A8 goon az there 1s an opportunity to test the devices referred to in
Dr. Schelbler’s preliminary report, this note will ve made current.

Respectfully submitted,

Rogers Humphreys,
Chief, Alr Transport Sectlon,
Safety and Planning Divieslen.



¢ ‘ L s
g .
o I' e :
' F o T KRR, EAS T
December-18, 1927 . . ..oy
‘ o { ‘

-7 Dr. Beveem Smtuu-. - R A LT
Elmaford, New York. E T
 Dear Dr, tholhlor&

" Parmit us to maa ‘vur very nimxm amm:elaﬂon Gf m
lettor of December 15, the epclosed report. and the graphs
" contained therein. - We fesl most anﬁmsl,uth: ui.th rafmm t&
o thepmgmsmmem&a.- :

: " The umer ta. ﬂuch m have stat-d tha prohha elmrh v A
, inﬂiutos that you realize shat the problem s ané we are .. _v;':I R
'.hmmmtﬂmrauanhmehtsm”wﬁnuwﬂ I
Pleage feel free. to call mpon us 14 any way thatumhnhl%
to.further this projoet. m&: as supgly alreraﬂr for tem '
- tente, etc. SR ) ) L

C :Bua tn the 'mry m!miml nature of thiu pmjutwahn o e S
cﬂlmnthpﬁhfdmhﬁo%lmnt%onm; . SRR

with thie mupn as, soon uynu!’ebl thmreadv t'_‘-:"- :

g fnrthar Yosts. - o ) o ' :

- Ih@emﬂumﬂmtcmmwnmﬁuhm
" 'pmmnmh This s wnhnthng atndrfmm
‘-_ntndpoint of greater nretyintheair thnt itt imtmm
,camtbomﬁmhﬂ. ’ .

o s " U

o le shall held your preliatoary. repm !n oar uonﬂdutiai ', P
files uatil we hoth Ioel that the tiu h ymper fu‘* qmﬁ ST - PU

| *!‘on.ru atmmly.

| ' : - Mﬂ.nr!mwmum.'
Sa.fety and leing Bhillou.

.
g 3
S






Prelizinary Reporé on the Study made by the
Sonotone Corporstion Research Lsborztories
in view of Improving the Reception of Beacon
Signals by Pilots

T R R R R E S &R B

The problem te solve is, shortly, as fellews:

Under normasl conditions with e¢lear weather the pilet seldom needs
the advantage of the Bezcon Signal. The Bescon Signal, however,

is of cutstandinz importznce as soon ag the visibility is impaired.
It happrens guite freguently that when the visibility iz impaired
static interferes with the reception so that just at these times
when the pilot would need the advantagze of the Jeacon Slgnal he

is deprived of it either beczuse the Bescon Signal is completely
suppressed by siztic or becaunse the siatle is so pzinful to the
ear that the Beacon Signel is completely masked.

dccordinsly, the problem under question crystallizes into the
problen of e¢limination or at least considsrable rednction of
statle.

#o have endeavored to solve this problem in three stsges, or in
other words, to attack it from three distinctively different points
of view.

Stage 1. = Besed upon the investigation I pade with the
zid of my two collzhorators, Dr. Koren and Mr. Shaplro,
upon two visits to the Hewark Alrport and one test
flight by the courtesy of the Esstern Airlines, we
found that the methods unsed to suppress static were
inadaquate. We zre now actuzlly workins out a specisl
hizbk quality crystzl filter which zs we hope will be
more efficient In suppressing staztie than the present
systems employed, and thus, this fzetor alone will
constitute 2 step in the desired direction.

Stage 2. - In measuring sound levels in the cockpit of the
plleot at an a2ltitude of zbout 5,000 feet at = normal cruie-
inz speed we found that the masking effect of the nolzes
in the coclpit upon the human ear differs very greatly at
various frequenciss. As the enclosed audiogrzm shows there
is 2 very marked tendency for 2 decrease of masking as the
freguency of the signsl to be recelved as being ineressed.
S0, for instznce, whlle we found that at 256 snd 512 ceycles
per second there was 2 masking effect of over 70 decibels
and at 1,024 eycles it antill was ebout 65 declbels, at
2,048 cycles the meskling effect decrezses to 30 decibels
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and at 8,192 cycles the magking effect is only 20 decibels.
Az these figures and the chart enclosed show the sharpest
drop in the maskine sffect, occurs between 1,000 and 2,000
cycles. These two points stowing the tremendous differ—
ence of 35 decibels,

These data show very clearly that 1t is a fatsl error
to tranemit the Baszcon Siznal at a frequeney of 1,020
eycles ingtead of at sround 2,000 cycles because at
1,000 cycles with the noise normally present in the
cocknit gbomt 100 times more power is needed to make
Beacon Siznals audible fo the human ear than at 2,000
cycles. This, however, mesns alap that with 100 times
greater amplification of the Beacon Signal the statie
with the reception at around 1,000 cycies is similarly
amplified 2 100 tines more tham at arcund 2,000 cycles.

Thms, thig setond step of our investigation revesls a
very important and definite conclusion, namely, that by
simply changing the frequency of the Besacon Signsl from
1,000 to 2,000 cycles z considerzble Improvement ¢zn be
obtained. In cur final report we will zlso meke definite
suggestions as to the moet economical and practical way
of meXinz this improved change. However, our finz]l re-
commendation in this respect will be subject to the con~
clusion we shall reach as regzards our third stage.

Staze 3. - %e studied the possidility of substituting the
percaption of the Beacon 5ilgpal thru the ear by the tactile
sense in such a way that instead of using our oscillator
on the mastoid bone for the purpose of creztinz the sound
reception of the Bsacon Signal in the hearins rerve, me
would use the oscillator on the wrist of the hand or
po3sibly shin bone end thus convey the Bescon $Siznsl to

the pilot thru the tactile sense. As the chart enclosed
shows the maximum perceptibility of the tactile sense of
man for vibrztions is between 20C snd 400 cycles and in
2ll ezlreumstances where the maskling noise execeeds zbout

85 docibels the use of the tactile sense seems to offer
decided zdvantage over the hearlnz nerve as receiving organ
for the Beacon Sisnals. ghe use of this latter method
would have the tremendous azdventaze that the detrimental
effects of atatic upon the hearings nerve of the pllot would
be eliminzted completely. Conversion of the 1,000 gycle
Beacon Siznsl to sbout 300 cycles (with proper amplifica-
tion) would be decidedly superior to the preseat method

in use, However, in view of the very important improve-
ment in reducing the effect of static by chanzing over to
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2:000 cycles and the further improvement we expect $o
obtain thr g properly constructed filter system we 2re

at the present noment not yet In z position to malte finsl
recoumendstions and statements as to whether by reception
of the Beacon Siznel over the t:=ctlle sense would be pre~
ferable over the reception of the 3Seacon Signal improved
zg8 per methods and changes a3 recommended in Stages 1 and
2 of this report. We telieve $that fimsl conclusions on
thls subjeel can be reached best by zctusl experimentation.
end accordingly, we are mow working on both lines.

In other wvords, we are constructing & receiver with 2 mest
powerful filter system and a frequency converter from 1,020
c¢ycles per second to about 2,000 cycles ver secend and
warallel %o this we zre construciing 2 receiver with proper
filter system and frequ-ncy converter from 1,020 to 300
cycles per second, On the basis of thess two methods it
then will e pozsible to find thru vractical experimentation
the best solution to this urcblem.

In concluding this report I wmould like to emphasize once

wore that as yet it is only possible te¢ give a general view
of the present sisgs of our investications. ¥%e are not yet
in a position to meske finsl and definite recomnendations but
we gany however, state that rezardless of vhat our final

conclusions will be it is gquite certzin that on the basis of
our recommendations 1t will Be possible to obtain consider-
able lmprovement over the cerditions as they are at presens,

Dr. Hormsnn Scheibler
Eeseerch Department
December 15, 1937



