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Voice-controlled Writing Machine

A New Phonetic Alphabet Based on Speech Charactenstics of Sound

NEW alphatet has been dlrcorvered  Lor venrs With
thousands of atyluses have bes n trnclug the stinuge
chiracters vight here In our vory mbdst but the wiiting
hun been so fine and so complicated that hithato the  corded
letters bave not been dedphered B0 acfor of course
to the writing of the phononriph nesdle whikeh spetls

out ite record phonetkally in curabv
characters thit arc not arbiteary $ym
bols, lka those of mnn mnde niphindis
but arc deflolte forms fixed by laws of
natnre

Three yvonrs ago the SCUHNTH IO AMERT
can published o description of v voloe-
opornted typewritcr whilch was thcn in
a purcly oxporimental stnnc although it
gayv e some promlec of sucess the in
vintor Mr Johm I8 T lowais had desised
a myrtom of reeds tunad to roepomd to
v Jous charncterfstlos of speech These
by weans of clectilonl conncctions wipe
adapted fo opernte cortenponding heys of
f Qpewrlter 0 a simple word weru
spoken Into the recclvar of the apparatus
the Kkeysw would automatically respond
aund write the word

Whtle the vowel sounds were easily de-
tected by the fnstrument it wag excewd
tngly diftcult to dlstiugulsh the conso-
napt#, nnd when conthnoed oxperiment
fufled Lo solve this knotty problom the
inventor came to the conclusion that he
neoded a morc comnplete knowledge of the
characteristien of human specxch Il
dently, the diffironee between twvo speech
sounds such ny B" and ' D" for in
stance, was not one of wave frequiney
Vatintlon in the number of sound wav(r
would merely ralse or lowdr the pltch,
but the characteristie * B and “D"
sounds are distinguishable whother ut
tered by the highest soprano or the basko
profundo What then are tho peculiar
characteriatits that enable us to distin
gulsh the varlous letter aounds! '"This was
the problem that Mr Flowers set out (o
solve

He realized early in his expriments
that srpeech I8 pot dependent upon the vo
cal chords, for words may readlly be dls.
tingutshed If whispered Hitherto, apeech
records have always been kpoken nloud
or sung, with the result that the curves
traced have been complicated by fuuda
mental totues and oser toues of the vocat
chords as well a8 the mouth tones  In
order to get a pure curve Mr Flowern
decided to mnrke records of whispered
speech  This he succeeded In dolng by the
use of an acousticon trannsmitter coupled
to an Einthoven string galvanometer in
the manner shown In Fig 6 A (ross-
pection of the acousticon is also shown
in this engrayving, whichi shows how the
gound waves are gathered by reflecting
surfacen und projected with magnified
intennity upon the (laphragm  The opxra
tion of the acousticon transmitter pro-
duces electrienl viheations cor

this apparatus it was proved conclusively
that 1t Js the variastion of Intensity in sound waves
that produces speech.  For instance, the waves re-
the sound “B" would vary In inten- {itself

Hundreds of records were made, all of which showed
practically the same sound pattern regardless of the

aity acvording to the pattern shown in Fg 1 1t
‘B ' were pronounced on & lower pitch, this pat
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100 cycle tone

Fig 1 Characteristio intensity curve
of the “B" sound

utteced at a Jower pltch

Fig 2. Intensity curve of sound “B” when
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Fig 3 'The new pho- Fig. 4. Disgram of & volce-opersted machine for record-

netic alphabet

ing speech in the new phonetlc characters
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Fig 5. Mochanical arrangement of the mirroc-moving mechanism of the

volce-operated writing machine

tern would be the same, but it would contaln fewer
waved, 88 in Fig 2. The pattern usually lasts at least
0001 second, when, If the sound continues, it repeats

age or the sex of the various apeakers,
Thus a complete phonetic alphabet has
been worked out by Mr Flowers, which
we have shown in part, in Fig 8, leaving
out certuin of the vowel soundm.

Havlng dlscoverod the nature of apoech,
Mr Flowers then proceeded to design a
machine that would record the speech
patterns when spoken to  The imachine
I8 shown in Figs. ¢ and 3 It will be
understood that the machine dves not
trace sound ‘ibratious, but inerely the
curve reptesenting varfations of inten.
nlty

Ou talking Into the transmitter, speech-
controtled currents pass {nto the reso-
nator (ircuits, and the resonator that is
tuned Lo the maln tone of the speech at
that fostaut will rerpond, and the tuned
mugnctie strip of that resonator will vi
brate powerfully As shown in Fig 8,
this oscilintes 1 {iny mirror, which throws
# buam of llght upon u seleninm cell, nor
mally the beam falls upon a blank part of
the cell, but as the beam vibrates it iliu-
minutes more or lesy of the selenium on
each side of this blauk rone, producing a
variation in the elecirical resistance of
the cell An electrically-operated pencil
bearing upon a eylinder of paper is con
trolled by the variatiops of reslatance of
the selenfum cell and thus a wavy line
18 drawn that recorda the speech In the
new phonetic characters

The reason for having a large number
of electrical resonator clrcuits s to al
Jow for vartations of pitth An average
man s volce has & pitch lying betweon 85
and 160 vibrations per second, while a
woman 8 volce will vary between 150 and
820 vibrations. The machine illustrated
has not yet been bullt for alt the varlous
pitch (ycler shown lu the drawtng, but
it has been constructed to operate on a
single pitch

In use, a machine such an this, would
produce a record that would have to he
transcribed by a typlst inte Latin char
acters and Knglish spelling The record
made by the machine {8 fully as easy to
decipher as that of a slphon recorder
used in cable telegraphy Should such an
instrument come Into comnon use, the
dictator would soon learn to read the nat-
ural phonetic writlag, and it is conceiv-
able that in thme it wmight become unne-
cessary to tranmscribe the writing into
Latin characters. The public would learn
a new phonetic alphabet, and the prob-
lem of simpiified sapelling would be
wolved

respouding to those of the voice.
These vibrations are conducted
throngh a fine sllver plated
quarts threand one ten thous
andth of an inch thick. This
punses between the poles of an
electrolugnet, and in response
to the dlectrieal varintions the
wire is compelled to vibrate A
benmn of light shines upon the
wire and its shadow I8 cast upon
R revolhving drum fitted with a
hightly  scnndtlve  photographle
film By n systemn of loumes the
slightest motlon of the string is
magnith d nine hundred thnes on
the Alm  The teleplione 1¢celver
shown 1n the dingrin was used
as a check on the artlculatlon
of the words 1In order to pro
duce a time record, the light of
the arc inmp wuas Interrupted

Ingluchon (ol
1o slep up Volla

shicon ransmiler

Radlo Direction Finder In-
vented by Young American

T is announced by the Depart-

ment of Commerce that the
Bureau of Standards has met
with success In the developing
of & satlsfactory radio direction
finder Much interest centers
ahout this device, since the_pos-
sibility of locating accurately
the mource of wireless signals ia
of utmost importapce not only
to naval and milltary men, but
also to the mercantlle marine as
A means of avolding collisjons.
Furthermors, the direction finder
apparatus 1s invaluable to the
radio inspectors of the Buroan
of Navigation for the locating of
amateur and other stations that
are not observing the radio teg-
ulations or are otherwiss inter-

five hundre? times per gecond,
thus producing vertical Hnes on
the film at intervals of 0002 sec.

Fig. 6. Appersins with which the charsoieristics of spesch were studied. The lnsert shows a
sectiond of an acousticen

faring with redie transiniseon
of the Government and leglts



Pubrtiary 18, 1016

The wireioss experts of the Bureau of Standards, un-
der the diraction of Frededick Kolster, who, it will be
recallod, has contributed materiaily to the progress of
radio telegraphy, have been investigating the subject
of wireless direction finding for some time past. The
tnstrument, which they have developed as a result, is
sald to be simple and practical, and at the «awne time
very officlent In operation. It indicates the divection
of the source at the instant the aignals
are being received, and while it s very
sensitive to radiations in a given direo
tion, it ia less affected by atmospheric
disturbances and interfering radiations
from other directions than an ordinary
receiving apparatua It is stated that
mesuages have boen received by one or
another of the three sizes of Instruments
that have been bulit, from Philadelphin,
Boston Glace Bay Newecastle (N B),
New York, Norfolk, New Orleans, Pan-
ama, Key West, San Diego, and Hanover,
Germany When atmospheric disturb-
ances have been very pronounced on the
Jarge antenna at the West Laboratory,
they have been very slight on the direc-
tion finder apparntus, which Is eutirely
indoors, having no antenna or earth or
outside conuection

The new direction finder apparatus ap-
peurs to be well adapted to use on mer-
chant and naval ships to obtain the di
rectlon from sanv light houses or light
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tollowing Firat, several times the tire service of an
ofdinary cast iron wheel, second, tires are easlly re-
moved and renewed, third, wear of the cushion proper
ix estimated at four years on average trolley service
fourth, steam rajiroad tests indleate its good Influence
on the rolling stock rails and mwitches which are sudb
Jected to much mualler shocks, Aifth, on cltv and Inter
aurban trolley lines the question of excessive noiso is
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The Solar Counstant of Radiation
THE Tune issue of the Proccedings of the Natlonal
Acrdimy of Sclenien contalns a note on the solar
countant of radiatdon by € G Abbot F X Fowle, and
L. B Aurieh, who made ucaily one thousand deter-
winutions of the solar constant 1w tween the years 1808
and 1014 Phe observations wore made at W ashington
(at sea level) Buswour fn Alperla (1160 meters above
seq  level), Mount  Wilkon, (adiforpia
(1T meters) uand Mount Whitney, Call-

fornin (4 420 wietorn)

Langley 8 mpev tro holometrie
Wan emploved  ut the atmospheric ah-
sorption bodng comptad from mens
uraments of the distributton of encrgy
In the rolar spectrim at difforont zonith
dirtunces  The bolomt e nensn ments
were redueed to andorles by datly com
parlsons with  standardlzed  puyrhe Home
terr  1he ean vnlne fonnd fn 194 1
orlus por raunre centhingtor por minute

The ddose pprecmcnt of the vahuis found
at different thees and plaecs atthough
both the direct monrurcmonta and  the
computed  atmospherle  absorption  wore
greath affected In diffcrcuces In tempera
ture  barometric pressure humidity apd
hastnexs mcemn to be strong evidence of
the soundness of the mcthod

Furthermore  the atmosphoric  trans
mission coeflicients obtained at Mount
Wilson agrea well with Raylefgha theory

method

shipn that may be equipped with radio
fox signaling apparatug to obhtain the di
rection of one ship from another at seqn,
to communicate between whips or ship
and ghore stations Irrespective of direction hy reduding
interference and stmospherics, to use by the War De-
partment iu feld service an the recelving apparatus ta
portable and requires no ground or aotenns, and cul
be carried readlly in a Hght vehide or even by a sin
gle observer, and to use by the Burenu of Navigation
to locate amateur or other atations that are not op-
erating their transmitting apparatus in complinnec with
the radio regulations

Railroad Wheels That Are Practically Silent

LSPITE the number of attempts made In the past
to produce a really sllent whee) for rajironds and

trolley cars, no suceersful wheel of this type has been
generally pdopted by the railrond companler  In the
courme of long-contivnad testn there nlwayr cropped out
disadvantages which the inventor had overlooked n
the design of his wheel

At the presont time however, Jastern rallroad offt
cials are greatly luterested in the performances of a
new type of wheel which has been undergoing the most
strenuous testr and subjected to uearly a& year of ac-
tual service

The tests to which the new wheel has been subjected
bave been carried on without undue publicity, in fact
without even the formality of ndvising the techuiea)
press of thelt purpose It has been the intention of
the fnveutor as well as the rallroad officlals, to keep
the matter private untll the full year trial is over At
the end of this time provided the wheel has shown its
many advantages to the satisfuction of

pyright Interzational Film Bervice.

Froderick Kolster of the Bureau of Standards, and the new radio direction

finder apparatus

rolved to the sattsfaction of rexidents along the rontes,
sixth greatly lmproved riding qualitien of the cars and
greater comfort for the pasgengrs

In ardce to forextall the incorporatlon of any posal
ble deficts In the wheelw when thowe are to be pliced
on the marhet the fnmventor has rosolutely refused to
necept definite ordars until the tosts in Iortland are
completed  In the menntlme residents along the line

Interior view of the eilent wheel with both cover disks
removed, showing the shock-absorbing cushion

on whith the sllent car 14 operating are highly
pleased and Interested while the rafirond ofdcinls ook
on with increasing approval ‘they estimate the life
of one of there stient wheeln nt 300 000 miles of npetusl
travel Tiren uand inner cushions arc renewed at small

of ntmemphortc Rentterlng From those
coeticdents Fowle han computed the num
ber of molecules or cuble euntimeter of
ajr s 270 X 10" which 18 vary (lowse to
MUlikan s valuc (2705 X 10%), obtained by nheolutely
inde pe ndont methods

Another evlde nec of the sounducss of the work s the
fact that simuitaieous ohscrvatfons at Mount Witson
and Basksonr apiec in whowing an irreguinr variability
in rolur radintion which has recently been confirmed
by mansurcments of the dtstributlon of brightness along
the sun 9 dinmetet

Nevorthelens §t has been objected that 193 18 much
too low a value for the solm constant that higher
values ave besn obtaloed for the uncorrected molut
1idlatlon on mountaing and from free balloonn and
that the correction nide for atmospheric absorption
was too mmall because no obrervitlons were made
within 15 deg of the hortron

In order to maet these objections observations wera
made at Mount Wilsen from sunrise untdl 10 o clodk, on
September 20th and 2ist 1914 On both days the at-
mospheric transparoie)  ronsined sousibly  unaltersd
The valuce found for the solar constant foll botsvean
190 and 115

In July 1914 a recording pyrhiellomcter was 1nised
In rounding balloonr to an attitudc of about fiftccn
milen wWhore the baromdtric pressure was one-twenty
fitth of the prossure at gea level  The mean valuo of
the st records of wolar radintion thus obtained nt
highost npitltudes s 1 54 calories per gquare centimeter
per minutc  The hiphest rolable direct observations of
wolar radiation range from this value downward to 108,
made ot the sen level ab Washington

Germany’s Substitute for Cotton

the railroads, it i# to be manufacturad in
quantities.

The writer was informed of the obfect
of these texta in October, 1015 and after
some difficulty succeeded in obtaining a
short technical description of the wheel
and some photographs of the first two setn
made 8ince April 8th, these wheels have
beent in coptinuous use on one of the trol
ley carg in Portiand Me, and a complete
dally record Is kept of the performauce
During the firat six months of the strenu-
ous test the wheel proved so satisfactory
that & large order s now belng arranged
for, while a plant fs8 to be erected for
the mapufacture of the wheel in large
quantities,

The new wheel, aa will be zeen in the
accompanylng {ltustrations, consists of
twu distinct wheels—a wheel within a
wheel-—saparatod from ench other by an
irregular cushion of rubber The shape

PRMANY'S rupply of cotton, 8o nocs w-
sury for the manufacture of madern
high explonives fx low «neugh that a @il
gent soarch 14 bedng mude for adequate
gubstituten  Fnglaud hns cut off the for-
cign supply aud thousunds of tonk are dpe-
munded  for comparativily short cam
paigns
Yo far the hope has been that ecelulowe
from some wyx (Al wood might e nltrated
stceesnfully  futo gun-cotton  but  that
sucetss han not yeot heon roported \
menkure of suceesr in gatting o xubstitute
fins been obtafned howover ju nsing cee-
tain forms of pnpcr pulp Mentn o a8 a
Aressing for wownd< (hus saving some
of thelr prcdous cottont for exploajven
Onc firm In Berlin 4 wcliing T hanin” as
an abrorlnut for blood at a pice of ahout
elght contd por pound {n hundred pound
lotg It 18 put up in shects nhout fourteen

ot this cusbion represents the results of
Innumerable tests with shock ahsorbing
devices. It absolutely prevents both for
ward and backward creeping, 1t s
claimed, without the use of lugs or bolts. In actual
use, of courss, the sides of the wheel are protected
againat dirt, dust, and damage by steel plutes, while
the rubber cushion 18 prevented from moving luterally
by the same dfsks.

Among the sdviatages claimed by tbe inventor, and
80 fat borne out by the tests wade iu Portland, are the

Outslde view of a group of Madden
side disk

s in place

expense  whenever mnew ones hecome  neceswary

Edwin O Madden, the inventor of this wheel, was
Asaistant Postmaater General under the McKinley Ad
ministration, and {8 the origluator of the llttle stamp
booklets now sold throughout the U nited Statex to the
pubite, incidently making a profit of about $150,000 a
year for the Post Office Depr.riment,

sllent railrond wheels, with the steel

by twanty four Inches and in pnckages of
1l pounds or Tolls of two pounds

(ue of the most cffective wound dreas
ings nmonk these pubstitutes Is sphingnum
moxs wWhich to some extent had heon used in both Eng-
land and Germany before the war  The moxs I8 go tull
of minate tubos that fu {ts ordinmy state it holts nine
times It own welght of water and is thcrefore a power
ful atworlent when dry It I« very soft and light
Guthered from the swamps, it ts driedl on rocka or
bushes untll bleached white, then deaned and sterilized
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