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SCIENTIFIC AMERICAN 

Voice-controlled Writing Machine 
A New Phonetic Alphabet Based on Speech Charactenstics of Sound 

A\ ~.w nlphabet ha~ been l1lr«~11 PT•~l l'or '' nr• 
thllllHI!Ildll ot 8tJ IUIWII hfilf' h,. 11 I fiH lllll lJ11 ~IIIIIJl;l 

< hnrno tl'l'tl rll(ht herll lu our "rl 1nld~t hut tlu "1ltln11 
hHH 1~11 1111 lllll' OJU\IIHlOIIljiiiiUI .. oJ tlmt hltl111to th .. 

Jettt'l"l! hi\ VI' 1111! )11'('11 oil'{ I phi fi~J "I I (for or < OtlfHP 

to tlJe Wrltllll( of [IJI' piJOilOJ..T I ph lll'~lf< \1 l!Jo IJ l<p~lJM 

out ltt re<'(oro plwnf'tlo nlll In 'ur"l" 

With lilts app8rllt\1R lt Will proved con(')UliiVl'IY 
t!Jut it Is the lllrilltloll ot lnttonelty Ill IOUnd WllVI!II 
t bnt !lrtJtluo ... N 11111~11. For lntltance, the waves re
'ol'lh.•il I I\ till' sound " H " would vary In lntt>n
Rity ur< ul'lliiiK to the pattern ahown in Fig 1 It 
' H ' werP fJrnnounct'tl on a lower J,tlteh, this ),lilt 

t('rn would be tbe ttam~, but lt would couta.lu fewer 
"U'eM, as 1n Fll' 2. Tbe pattern u.ually lutll at 181111: 
o 001 aerond, when, lt the eound conttnues, lt repe~~ta 
ltaelf 

Hundredll ot rccordll were made, all or which llho~ 
vractlcally the IJIIme eouncl 1111ttern regardleNJ of the 

RiO or thll INIX ot tb~ VRrfOU8 lpetlll:~ 

Thus 1\ ~'Omplete pbonetie alphabet hal 
been worked out by Mr Flowerw, wblcb 
we have 1hown In part, tn Ftr S. leavtn& 

<-haractPtll thnt uro nut 111 hltrun "llll 

00111, Jlk0 tbllflt' O( 1111111 llllllh Ulpii/I)H t1< 
llut nro dellultl form• llxo~l Ill In 11 K or 
nntur .. 

Tit rH• 1 111rM 111.0 tho ..,, 11 1\111 1< ,\MM<f 

<A !'I puhll!<lll~l 11 d• "' rlpllon of o 1ol<o~ 

OJlt'IRlt'll 1\llf'llrlt< 1 11hloh 111111 !hut iu 
n JHlr< I) ''<J>UimPntnl ~ln~oo nlllu•IIP:h it 
Jlfl\ l HUIUt pru111IMf of 1'411U 4 ~M 1111 l11 
nnt11r Mr John 11 I loll! tR hnol ,,,.,'"'"<I 

R t<l Hll m o( 11~~~~~ t IIIIUI to n Mllllllll to 

\Ill lull~ chnruo to 1l•tlo" of "l"'" 11 11tf.'llt' 
by JUf"ttns of t lt ... t1 h nl t onru t tJun~ \\t ru 

llllnplo"<l to np< fill<' • oor11 "1"'"'11111( l•PYR ot 
11 IJ jlt IHittr I C 11 ~fill ph "nrd wen_ 
~J)okllt llltn thl' ft'<d\11 or lht 8f>purnfllf' 
I hi' ke) s 11 uuhf nntllntnllcally ft'KJHm<l 

uuol 11 rlh till' 1\or!l 

"\\ hlJil lilt' I 0\1 C'l K0111111K WC'fl' ('llSily th'
tt t lt~l hi the ln~trutu!'lll 1t \\ ns ('Xt !'<~I 
lnl(l) diUILult to t!INtitti!UIKlt lltt mrtHO

D.\Ilht, nud \\hlll l'•nthtuc>tl l 'tJM rhw ut 
tullt'<l lo 11olvo thiH knotty prohh 11t tho 

ln\'eutor NUJJO to thtJ cuullu~lon thnt lie 
nl'tJ(I<'I.l a mon l"mplt to kilo\\ h>tll(e or tlw 
lhllrttcteriMtleo< <Jr hunum "IK><~ it 1<.11 
tlt<utl), lbl' tllll't ro m't! lll'tWL'I'll two Hpet'{'h 
I!Otmdll su<'b 1111 n" nnd ' n" tor In 
11tuuce, wn• nut one of wu vA frt'llll! li<'Y 
Yal111t1ou In th.., number or StllliHJ wn \t" 

would merely rnllll' or lowt r tho l•ltlh, 

but the lharnt!PrlHtlc ' H • uud "D" 
tlountls ore dflltllll{llfBbnble "lwthu ut 
tered by the lllglJI'IIt KOIIfllllO or tbt' bHIII«J 

J,ttotuudo Wbnt thl'll nre the J-11'1 ullnr 
ehnral'tl'rlaULI! that l'llllhiP us to !liK!In 
glili!h the vurlou11 ll'tter sounds/ 'rltl~ """ 
the problem that Mr Flowen IMrl. uut to 
IO)VE' 

He 1'@11)001 l'l!rly Ill his t'XIX rhniJiltll 
thllt IIJ.IOOt.'ll )M uot dependl'ut Uptlll llw vo 
cnl <.hord1, tor '1\orfls mar n>ndll.l , ... dls
tlncutJhcd If whiMtK'rcd IllthPrto, Mlllll'<'h 
ret'Ordll have nlwnyM bel'n tq!Okt-n uloud 
or lltllllf, with the rcMult that thll ( nr\ I'll 
trn~'l'<l h11VI' heM• compllcntrd by tuudn 
Illt!Utlll tOIIl'tl 01111 Olllf !OIIl'l< of tb.C l'O<'Ill 

thordl Ul! Wt>ll 118 tiH' IIHJUth tom H In 
onlt>r to ~Mt a pure t urve Mr l!'hmer. 
c1l'<'ldro to lllllko N'<.'Ol'll8 of whl~)lt'recl 

IIJieelh Tbhl be 8UL't.'l't'lll'll In dollli: hy Uti' 
Ullll or an nrouatkou trnul!mltt<'r c·onr•lr'fl 
to nn J!:lnthovt'n "trlur galvnnomeh r In 
the manner sllowu In ll'li 6. A lruJIH

IIeCtlon or the acoufttlcon 11 al110 shown 
In thl~ enfli'I\\IUIC, \\btlli tdiOWR how thll 
IIOUil!l \\ llVI'II ore IIUthl'l'l'd hy refli'C_flrtiC 
11urrnl'f'H uud vroj•'<IE'll with nutb"ltllll'd 
lnten•ltv IIJlOU tho !llaphruJ{IIJ '11n OJII ra 
ttou of llw Rt'fllllltleon trumunlth r pro
t'lut'l'tl {'ledrk!ll vlhrntlnuM cor 
.-esponlllng to tbOBe of the voll'C. 

ThetiE' vlbraUona are conductl'd 
tbrouah a lino Bllvor plutl'd 
qunrts thread one ten thuull
runlth or an Inch thick. '£bill 
llll- bl'tween the poles of an 
~>lee tromnl(lll't, and In ret!JIOilllll 
to thl det.ttlml l'ar!Htlon• tbt> 
wlrL IM roruptllctl to vibrate A 
bt'fllll llf lll[bt "illlll'll UJIOII the 
\\ lrl' oud lh1 ~<hn!lu\\ I~ t'tlMt UJlOII 
n r<'ll>h htJC drum tlth>d \\ lth 11 
ltlghiJ HtllMltlve phollllfrllphlt 

tllw HJ 11 11yBteu1 ur h UMI'I! the 
sllgbtl'llt nH•tlon of tltl' ~~ring it' 
umgnlt!t d nlue hmulrl'll t IIIM'I!I on 
the film The tl'h phnlll' 11 "'" tr 

II!JOUIJ In the tllllgrlllll IIIIM lll<t'll 

a11 n <'hl'<'k un the nrt11 ulntlnn 
or tht> \\urds ln ortl••r '" t•rn 
duce 11 thuo recorol, th£> lleltt of 
tbe llfl lllttl!l wa~ h1terruplL'tl 
tl vo h llllrlMI tiiDl'IC I J(>r lltl(•llld, 

~~~ toC>J'Inofo ~~ 
~ "''''~'-~ 

!I Cyclnofa 
too cycle tone 

Fl&l Chtn.eterlllllo lntenalty eurve 
or the .. 8" 80Ulld 

f1l 2. ID&ellllty cane of aoUJUI "8" when 
attered at a lower plteb 

0 -....,...., 

b " c: c • 

d /"-

• """"" 
r I'"V"t.. 

g r--
h ~ -----j ~ 

"' ~ 

--------rn ~ 
1'1 ~ 

0 ~ 

p r----._ 
q q ~yll 

I" ____.........----., --t ~ 
u ......__.....--

V ..~"'~../"" 

w w uo 
11 ~t•ek• 

Y rT 
z: 

Fla'3 Thl "'" pbo-
nede alphabet 

"'- 4, DUcram of a YOice-opwated maddlle I« record· 
1D1 ,.eech ID the Dew pboaetlc eharadera 

PlC a. Medwdcal ..-ua1e-.at .r die mJrror.mol'laJ mechullal or die 
""~led wrldq lllldllae 

out certuln or tho vo\\el eound11. 
Ha, lug dl1100verod the nature ot spoech, 

Mr }'lowers then proceeded tQ dlliiiiD a 
marhlne that would record tbe 11-ro 
pntt~>rna when spoken to The machine 
Is 11hown iu Flgll. 4 and 11 It will be 
undel'lltood tbat the machine d•lel not 
trnt.'ll 110uud 1 lllrntlon11, but merely the 
< ur\£> N>prtlllentlnar varlatlonll ot lnten
~lt\ 

On tnlklng Into th~> tr11uamltter, lpeech· 
l'ontrulled Mirrentl paa iuto the reao
uutur t lrculta, and the rei!Onat£or that la 
tmu'<l lo the mnlu tone of the t<peech at 
tlutt hu<tuut will reo<pond, and Uul tuned 
umgw tie Mtrlp or thnt ri'IIOuator will v1 
hrnte powprfuiJy As Hhown In Fill 11, 
thl~ O>Octllntt>~ 11 tin) mirror, whll'b throwa 
u l~tow ur ll"hl U(IOU 11 !lllleulum cell, nor 
1111\lly the beam faiJN upon 11 IJ)IlUk pnrt or 
thP r'£'11, but as the bt>nm vlhrat.t'a It lllu· 
wluut"" more or !aMI! ut the IWlAnlum on 
each sldl• ot thl.ol hlnuk roue, producing a 
vnrlntlon 1u the elL'Ctrll'lll rl'lllstnnre of 
tile cell Au eleetrlenlly-operatt'd penctl 
lxorllll( lll,illll 11 cylinder of paper Is ron 
trolled by the varlaU.,.na of reelatance of 
the ~t.'lenlum C>ell ond tbUll a wnvy llnv 
Is drawn th11t ruc't.lrds the speech ln the 
now l•h<IIJPtl! t hura~tera 

The rt'llson tor bnvlng a l11rge uumlwr 

or t>lectrlcnl rt'I!Oua tor clrcultl la to n 1 
low fur variations ot plttb An avernl"! 
.!Win a voll.'tl h1111 a pitch l;vln& betwoon !!Ill 

anol 160 vlbrutlona per ~'Ond, whtle a 
womun 11 voke will vary betwceu 11iO and 
820 vlbratlonll. The nmLblue llluHtrated 
has uot ) et IJPt>n built for all the varloUB 
pitch qcli'R Mhmvn lu tlle <lrawtng, but 
1t bas been t,.mttructed to operate on n 
tingle pltlh 

In use, 11 rnalhlne "uLh n11 thiM, would 
11roduce 11 rerord thnt would lul.vo to lle 
tr8ll11Cl"lbed by 11 IJ JIIHt into Lnttn char 
actera and F.ngllllh apelllng The rerord 
made br the Wllcltlne Is tully aa easy to 
decipher n1 that of n alpbou recorder 
used In cable telegraphy Should aucb an 
lnlltrumPnt l'Ome luto rowmon use. the 
dictator would IOOD h•arn to read the nat
ural phonetic writing, and 1t 18 concelv· 
able that 1n time lt m!Jbt become nnne
cenary to traoiCrlbe the wrtttng lnto 
Lattn characters. Tht> l•Ublle would 161lrD 
a new phonetic alphabet, and the prob
lem ot atmpllfted apelllng would be 
eolved 

RadJo Dlreedoa l'lader ID• 
vented b7 Youaa Amerleaa 

thu~ prod uti ne \ t>rtlml llnl'll on 
the film 11t lntervllla ot 0 002 11ee. 

~~~-.,.. Applntu wlda ,... ... elllnderllda., ..... ,... ....... 'De .......... 
~~c~oaor .. ....-. 

I T la IIIliiOWlced by the Depart
ment ot Oommt1ree that the 

Bureau ot 8t.Gdardll hal met 
with ru~ ID the developllll 
ot a Batlatactor.r radio 41ractton 
ftnder Much l.nterelt eateN 
about th1ll device, aiDoe tbe. poe
tlbllltJ ot locatlnl accuratelY 
the IOUft!l ot wJrelela •IJnal• la 
ot utmolrt lmportllllee not ou11 
tu na va1 tlDd D111Jt&r7 .IJiftl, but 
aliO to tbe mercantile marine •• 
a IIIMIIII or avoldJn1 oolllllloDL 
l'llrthermore, the d lrectlon lln4er 
apporatu. 11 IDnluable to tbe 
radJo W.pecton ot the Bureau 
ot NavtpttoQ. for the locltblr ot 
amateur and other ltatlo.'OI tht 
are aot obienlnf the ratUo ~ 
uJatSou or are otll.enrta lA_.. 
tltriDI wttla radl& trnm..,.,. 
oftM~-~ 

--~ . 



Tbe ~ ftpertl ot ~ 8\IJMu ot 8taui.W'dt. g. 
4er tile ~ of I'~ ~. Who, tt ..nu be 
NM!IliJect. bu oontrtbuted matertanr to tbe Pl'011'81 ot 
radio telelraphf, have betll ln~tlnc the sub~ 
<Jl wtrelell direction ftndtDI tor eome time put. The 
tnltrUIXIeDt, whlcb they have developed aa a result, w 
.td to be tdmple and praetlcal, and at the •me time 
very dlc11Dt In overe.tlon. It llldlca.tM ~ tJirectton 
of the IIOUfCe at tJ\e lnatant tbe 81JD&)a 
are belq received , and wblle lt ill Vffr7 
118111ttl'f9 to radlatloD.II In a Ki'n!ll mroo. 
Cion, Jt w leu alrectcd b;r atm~erio 
dilturbancH and lnterfertq radtatlonl 
from other dlrectklDII than an ordtnary 
recetvlng apparntuR It 11 .tilted that 
me~~~~agee havll 00en received by one or 
another of the three •'-- ot lnatrumenta 
that bave bef-n bnllt, trom Pbiladelphia, 
Doeton Glace Ba:r NewCIJJtll' (N B ), 
New York, Norfolk, New Orleana, Pan
ama, Key Weat, San Diego, and Hanover, 
GE>rma111 Wben atmoapherlc dl8turb
an~ have been very pronounrad on the 
la11!8 antenna at the Wllllt Laborotory, 
thPY have been very aUght on the direc
tion finder apPftnttus, whlcb 111 eutlrely 
lndool'll, havln11: no 11ntenna or earth or 
outalde conue< tlon 

SCIENTIFIC AMERICAN 
followlq tint, lle'ferill time~~ the tire .. me. or an 
oidln&r1 cut Iron wbNI , l!e(!U!IC\, tireJ nre eaall:r re
mond and l'ellewed, thlnl, wear ot the rollhfon proper 
la eatlmated at !our JMr• on ave11t110 trolley service 
toonb, Ktllllrn rnllroad tNts lndll'llh' Ita Jfi)Od Jnnuenro 
on the rolllnll st<l('k rnlll! nnd l!''l'lltl.'hl'll wblch are BUb 
jectl!\1 to m ut 11 IIWIIIIer 11hocJIB, llttb, ou eltv nnd Inter 
81'baD trolley linea the QUestion of e:rceulve DOIIIO la 

178 

The Solar Coutant of Badlatloa 
T lllll TUliP IKHUP of Ill<' Prooct'd~ll4fl~ of the Natlooal 

ACIIcl< my o! "'lcmo, H rontllln~J 11 noto.! on tbe 111.1lar 
<'OUHtaut of rutllniJuu h1 ( ll Ahbut }o' JC l!'oWI<', and 

L. R Alllrlt h, 11 ho tuo<l< w u11\ one thouqnd tltlter· 
IUinntlullH n( th~ HUIIIr <'tlllHlRilt 11<. tW~'f'U the year• 1908 
ttn!l 1111-l 'l'ht nh•"n n lion• ", r<• nuull' at \\ RAhlngton 
(at 8ell lt vll) HnM,...lUr In Alp•rln ( 1 ltlO meti'I'M llbo'l'e 

H<'tl l~l<'lJ, Mount \\ IIHoll, lullfol"Jila 
(I 7-..(l mo t• rN) uwl ""llllt \\hltney, Call
fornln ( ~ ~.!0 tn•l< r~ J 

l..nn,~rl('\ H "I'" 1 m hoJnmetrl• nwtbod 
""" l'ffiJIInu~l Ht th< ntmo,plu riL oh
"''rtlt\(111 l•t lug mmput10l ftom Dlt'll~ 
urun<"nt• of th~ tll~trlhntlou .. r 'nt rgy 
In th< 1<nlur "I""' trnm ut tlliT< rt ut 11 nltll 
dtr<tUIIUI< '1 ht> IHIIOIII! Ilk IIII'IIMII1•lll< utH 
Wtr! r•~ht•·.-1 tn <nlorloH h1 tluth •om 

))llrl"'"'" 111111 l!llutdlll<lla'tl l" r111lt111u" 
tt-f)ol IIH Hlf'l\1\ 'nlnt fonlltl ll'l J ·~1 • t1 

orh" I"' l<flllnr• •~ullulll<r J•<r mlmtt" 
'J lu ''""' u~o,tl'< 1111 ut of t111 1nln• • fouwl 

nt oiiiT• ruul tlu11.., nml pin•' • nlllnlll;.h 
IHJth lht utr ... t 1111 n~ur• Ill\ Ill~ 111111 tit•' 
<,>utpllh~l n tmoHpht rl< nbH<Hill Inn wtw 
/:I"PII(I\ Un'<<l"! Ill tJJif1 f< """' lrt f<'lllJIIffl 
Inn hnrouu trlt Jlrt'"Hurl' lmmltllty aud 

huthu •• "' "'"" to lJ< Ml rt>lll!" 1'1 ltl"ll<"P ot 
Uw M<IUIHhli'SII or the Ill( thod The new dlrnctlon tinder nppamtUll ap

JK'Ill'8 to be wl'll ndnpted to uae on mer· 
chnnt and naval ahlpa to obtain tbe d1 
rectlon trom HDV light houl!l'8 or ltght 
ahltlll thnt may be PQIIIp(ll'd With I'lld10 
fOil ~tlgnllltng 11pparntus to ohtaln tbe dl 
redlon ut ono 11hlp trom another nt 11e11, 

tu rommuulcllte IK'hn't'u MhiJ11! or ehtp 

Jl'rederkk Kolater of the Bureau of StUidanb, aud the new radio dlrectloD 
fllldlll' apparatus 

Jlurtht'l1twrc the utnu>Mplu rh trnus 
ml••lon """lth tentH ohlnln<'<l. nt Mouut 
\V11M<m RJ."''<'<1 11<'11 1\lth Hnylt>l~oh" th<'Of3. 
of ntmo,.pht rlt ~mltlri!IJ. l<'rt1ut t!J< f<t! 

<'ot'llltlt ut~ 1-mllo hn• <Otlljllth~l the 1111111 
h .. r or mol('('U]I'R J1<. r <"lthh t'l utlnll'tl'r of 

aDd !!bore 11tntlonll lrl"t'Mpec:tlve of dlredton hy rodmlug 
lnterf<>ren!'l' nnd ut mol!pllerh'll, to utw h1 thl' War 1)1>. 
p~~rtrnent tu lleld 11Crv1ce IlK the rewh hllr llJlJIIIrutnH I~ 
J>Qrtnble and m]nlrCI! no ground or nnteunu, und <ulJ 
be carried t'l'-t~dll) In 11 ll!lht v.,hiLIP or c•wu by n Kin 
gle ohltl'rver, nml to ultll h) thP Durenu oC Nnvlgntlon 
to l<ll'nte nmnl~ur or oth~>r Rtatlon>~ thnt urP not op
erntln!f their trnnKmlttlng apparotuH In wwpllnnt'l wtth 
the rudlo ~•latlollll 

Railroad Wheell That Are PracdcaDy Silent 

D I:~l'ITll: the number of att<'mptM mntlt In th< paRt 
to prodn('(. n really Hlll'nt whl'l J tor raUruntiH nnd 

trolley (ftl11. no lllleret~llfnl wheel ot thiK t\ "" has bet'n 
!P'n<;>rally rooptc><l b) the rallrond l~Jm(lllnl•"' In thP 
cour..o of long-contlnuro tet!tM there nll\u'" .rupJM'I.' out 
dl!Kdvlllltagell wbkh tho In\ en tor had oH'rlookl'tl 1u 
tlte design nf hls wheel 

At the pret!llnt t hnl' howe\l'r, liliiHtl'rn rnllroncl om 
dais are greatl) lnterl'llteil In tlw perronnnn•"f'll of n 
new type of \\ hl't'l whkh hll!l been under"ulnb thf m !lilt 
atrennou~ tetrtR unci 11ubJected to lll'Hrly n l tmr of ft\.'

tnlll aervlce 
The te~tll to which the new wheel hn" lwl'n I!Ubjel't!'d 

have been utrrll'lt on without undue Jllllllhlly, In !net 
without even tb<' tonnallty of ndvlshlll: tho te~ hnlml 
pl'llllll ot their porpo~~e It ball bet'u thP lntentlon ot 
the tnveutor 1111 well all the rullrund offtrlnl", tu keep 
thl.' matter privAte until the full Yt'NI' trh1l 111 oHr At 
th~ l'Dd of t hla tlou• provlttl'd th(' wht>t>l hUB shown Its 
many advantagt'll to the lllltiMfn('tlon ot 
th~ rallronds, lt lfl to be manutnf'tui'Wl In 
Q. mtntltlet!. 

The writl'r wn11 lutom11!d ot tbo ohjl'<'t 
of these tetrta ln October, 101'\ 1111d after 
acme dlfflt'tllty t!UI't't!MPtl In ohtnlnlu~e a 
abort technical deBcrlptlou nt tlw wheel 
and 110me photogrnphe of thP llrijt t\\o setA 
made Since April 8th, thf>IIC 1\ heels have 
been ln continuous UIIC on onP ul the trol 
ley eara In Portland Me , nnd a romplete 
dally record 111 tl'pt of the Jll'rformauce 
Durlnr the tlrst 11hr month11 of the strt'llU· 
ous teat the wheel proved 110 fill t111tattory 
that a lal'86 order 111 now being nr1'81ltred 
for, while 11 plant l8 to be erN tetl for 
tht~ manufacture ot the wheel In larae 
Quantltlea. 

Tbe ll"1t' wheel, aa will bo IC(!n tn the 
&C<.'Ompanylng lllaetratlonl, corudats of 
t1ro diet~ wbeeltl-11 wbet'l within a 
wbeel-.eparatGd from eneh other by an 
irrt!gular cushlon of rubber The shape 
ot tbi• cullhlon l'l!'prei!Mlntl! tbo l'f'!IUltll of 
lnnumet'able tettll with ~hock abllorblng 
deV1cea. It abMilately prevents wth for 
ward and bae.kw'ard creeplna. it Ill 
elalmed, without the uae of lup or boli:L In actual 
"-'• of eoune. tb4t lldft ot the Wh\!1!1 are protected 
I.JQ11Mt 411't. dut, all(! da!DII,Ie by steel pia te11, while 
tbe rubber cudltoa 18 prevented from movlull Morally 
bt ~ -.die cUita. 

AmoW tbe ii4VUh!PI clalme4 bJ tbe lllves:ltor, and 
.. tat IJoale ouE.., ..... IOIICk hi .PvrtJu4. aft th 

~ohed tu th<" Rntlsfn<-tlou of fl'"ldPnl• nlun~C tbP rnntCf<, 
sixth grl'ntll IUIItrovt'll rl•lln~e tJtmlltl{')! or tlw < nr~ uml 
~trl'ntl'r e orururt fur ttw l'IIHIICIIICI r• 

ln nr<l• r tu fon'lltnll tht ltH~•rpornllon or nny fl<IHRI 

bit' cll'ffl l8 In !hi' "lu~J~ "lu•n flu"'' nr<' to 1,.. Jlln~Pd 
nn lhl' mnrJ..< t the hiiPiltnr hfl~ roKoln!l'l\ r<fllll<'ll to 
ll'"'l'Jlt dt tlnltf' urdt rM until thl t< HtH In l'ortlllllfl nrl' 
e1>UJpllt•~l 1 n tll<' uwu ntlntl rt'Hitlluts ulon& tilt> line 

IDterlor view or the llllent wheel with both eover di.U 
remo•ed, llhowln• the ahoek-absorblnl euhloa 

on ~hl<l1 thu ~ll<>nt u1r I~ "l"'r•llllll( IHI' hll(bly 
piPHMI'f] nwl lotPrt'llll'fl while thl' rnllrunel otfh lnls look 
on with lncn>nMiltK npJirmul 'lhl'l '"'thuntc th" !Ire 

ot one of thi'Rl' sllt•nt "lu'£'1M nt UJO (NMl mlll'M of IIC'tunl 

travel Tlfllll IUid lnnl'r l'UI!IhiOJtH nr< nu"""'' at 81llllll 

expen~~e wheneVl'r nl!w Olll'll !-11'("(1Jne nf'l't'RIIIlry 
Edwlo 0 Madden, the lnvl'tltor ot this wlwPI, was 

AMiatant Pomuaater Ocnernl ur1dl'r thl' Me Kluli'Y .M 
winlatraUon, and la the oriiCiuator of thl' little Mtamp 
boolriMB now 110ld tbrt)llttbout tbe r ulted 'Ita tl'l'l to the 
public. lactd@ntly maklnl a profit ot about fl,liO,OOO a 
1Nl' tor tb• Poltt ~ce Dept.rtwwt. 

utr IIH .!70 X W' whlfh le "rv lltlMt' to 
\lllllknn H \nhu (.!70"i X 10"), ohtnlnP<) ~~~ nbKolutely 
huh (~<JHit ut nwtlu•l• 

Auollu r • 1 I oh n<~ or th" Hounelue ~~ of thl' \\ urk 111 tbo 
fll< l thlft Hlntllllnll"'>llol oils< riUtfniiH nt J\lnunt WII~OII 

uuu lln11•nnr llhl< • In """" ln~o. nn lrrt'i,'lllnr vnrlnhlllty 
ln •niHr rudlntlon 11 hldt hn~ t!'l't ntly lwen t-onOrwt"<l 

"' Hliii•UnllH nto ur thl' ciiNlrtloutlon of brlgbtnl'88 alonK 
thl' •1111 ~ fltlllllf"tt't 

'-• "1 tlu hs• lt buN l,....n ohjl'< tt-d thnt 11l'l Is lllU<h 
ton lo11' 11 Vllhll' for !lit ~11111 l'ti11RI111ll tbJlt ht~o.ber 

111111< • huv<' '""" ohtulu!'tl r"r 1111 UU<'Orr!'<11'11 I'JOI11r 
llllllutlou ou Ulouutnln• utul froru frl'c. ballcllln• nud 
tllHt tlu• "'r"• !Inn mo111t !or utmo!IJihPrl< ubMOr)Jtlon 
1\U~ I••• smuil IO!'<Illl~•· uo oi>Ht'r\HIIous Wl.'re mndll 
\\ lthllt 15 <11'1-( of t ht. hnrl1oll 

In """ r to llllf t lhl'lfl ohjee:tlonH ohl«'n utlon~ WI'Nl 

illllllt nt Mount \\ tl~oll rrmu HUIJrlHl until 10 0 ( l<~t.k, on 
1-('(l]t'l!liiPr -~lth Hlld .!IMt 1'11-t 011 hotll dH\S thL Rt· 
mo•ph.,ri( t•nn•tijt rt ll< ~ rt mulut'<l r<~uHIIll} nnnltl'r~'<l 

Til• 1 ulu.- fouud tor tlu ~nlur '"""tnnt full IH tw..._ u 
1 rMl nwl I 11"> 

Iu Juh 11114 n r('('O"IIng pi rlwllonlt t"r \\ uH utl"<~l 

lo1 A<IIIIHI1Hll" hul\nfluA In on ultltu<lt of abuut 11ft< l n 
lliiiPr< 11 IHit t111 IIHromttriL llfP>U<llt<' 1\ns on!'"!'llt'UI\ 
lift h o( tlu pn ••Urf' H t 8LR JevPI Tht' metln vnlun of 

thl hc •t ""'1rd• or Holnr rntiiHtlon thn11 oht.aln!'d ut 
hi.J.,lll 't nltl!utll'f< t~ 1 M (~Jurlf'S Jll'r H<JUllrll CI'UtlmetPr 
l)(>r mluul< The hl~oht>Ht rt lluble ellr••l ob!K'rvlltlnne ot 
Nolnr rlltllnttun run~l !1 oru this voh11 uownwartl to ll"iN, 
made ut the M< 11 it 1 • I ut "HHhln~otuu 

Germany's SubstJtute for Cotton 

G I'HMA '\ T''-1 •nt•t•ll uf <'ntton, "'' "'~~,.. 
Mllf.l for thl' lllliHllfurtur" of 1111~11'111 

Wgh l"\111""1' P• I~ lo\1 t nnugh thnt 11 dill 
gt nt "'",.. h IH bt ln~o muolt' fm ndP<JitRto 
suh~tltut<'M I- nJ,.Ioml hnA <ut oft' tht for
ClKn '"ll't•l) nucl tholll<ttu<lH ot tou>< are llC"
lllllllul!d for C'<lblparntlvt ly "hurt cam 
J.lllhlll~ 

'-to fnr thP hnJll' hn• IK'('I] thnt <'t'lluloJu• 

Crom 11<>1111' t<Jll<lnl 1\IH><Iml~eht lw nllrnl•tl 
HIH t't'HI<full~ Into J.'11ll-<1llton hut that 
t<U•" '!.~ hn>< not 1 < t h"'-11 11 JWirh•l \ 
nt<ll~llrL of HU<<1~• In Jr• ttln~ n Hul.-tlluto 

lln• I• lll nh!nhwd h•"ll" r fn HH(llll "r
tuln formH ut lllll~<r pulp ll~uln <I< nM u 
•lrr>•~ln;: fur \I oUJHl< IJJIH4 1<111 IIIK >~on1e 

Of thtJr ]Ill dnll• I oltnn for I 'lolo,.heto 

Ouc llrut ltt DPrltn I• >k 111111. I hmln" n~ 
Kll nlJ•uriH ut Cor hi<•HI ut n 111 I" or nhuut 
<'lbht I ( IItH 11<. r JHOIIIHI In hunoln'<l )I< lUll(\ 
lots ll 1s put 1111 In HhP< IH nhou! runl11'('ll 
b~ l\\llll\ four lullwN IIIHI In JIIH luti:U! oC 
li~ht J•nntul~ or roi!H of I\\ o JW>JJni]H 

one n! the mnNt liTI~tl 11' \1 umul drctll! 

In~• nmou~o. thl'l!l. ttlll'"t ltut~.,. h• M]'hn~unm 
uw•~ "htr h to '<Ill\< t xh•nt hnol ht'<lt UH< tl In LkJth En~t· 
lend tllltl 1,., nllllll hdul'l thl' '11 11r Tin lllOMH ho ~o full 
of mlnnll tlliH ~ thut tu Its ur<thuu ~ ~!Hl!' it hohl~ nlnl' 
ttm•,., It" uwn wl'IKbt of wattor and IR tbl rcfore n tN>WI'r 
tu I "''"' oriH ut '1'1 ben tlry It h VI n roott and ll!lbt 
Guth"r"'l from the swamp!!, ll Is drlecl on rocu or 
blli!h<'~ uuUI bleau.hoo white, tb<JD d~mul'd and llterlll&ed 
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