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GEORGE O W E N  SQUIER 

1865-1934 

l iY ARTl I I -K  E. I<I<KSEI.LY 

George On en Squier I\ as a remar-1,al)le co~nl~ination of -21neri- 
can soldier, appl~ed suentiit,  inyentor, ant1 engineer, a i  \\ell as 
an. army adn~inii trntor and an uutitantl~ng Chef  Sigilal Oftices 

l i e  \ \as  I)oin at  111-J tlen, l l ichigan,  Ahtch 21, 1865. His  
parents mere AAlmon Ju5tlc-e ant1 I<m11j G a r h e r  Squier. Hc  ell- 
tcred IYest l'oint Milltar) rlcatletiiy at  thc age of eighteen, antl 
passed througl~ his four year5 catletshil~ t runing with tl~itliic- 
tion, gi-aduatiiig ill 1887. I n  after yeari lie uictl to sa j  that 
at one t i~itc in his I\'cst Point career he accitleiltally fell half 
an hour I>ehind in the routine of hi5 itutliei, aiicl that it tool, 
all hi5 effort5 during the rcnlainder of liis cot11 i e  to c;ltcl~ up 
with the schedule. TTe held the I\-est I'oint courie in high 
esteem and reqarded the .incident as an intle\ of i t \  1)reciiitm. 
H e  often toltl intcrcstiiig ailectlotes of ITest I'oint c;~tlet llic. 
illustmtilig the c ~ p i  l t  d r  r nrp c TI hicli tlic j n i t ~ t t ~ t i ~ n  t l e ~  elopi 
among IJnitetl Stntci L\ rml  ofliccrs. 

O n  gratluatinq fsom \Test Pomt in 1887 Squicr \ \a \  apl~oiiitctl 
a SCCIJ IK~ T , i ~ ~ ~ t v ~ i m t  111 tlic 3rtl L\~-ttllcry Corpi. H i s  trai~iiilg in 
tlint l ) i  ;me11 of the wrvice &Iio\f etl him the i~nportance of accurale 
sclcntlfic l,tio\~ letlqe 111 l)all~itici antl ortlnailce engineering. 1 Te, 
tl~ercfore, tot 1, 1113 the itutl! of those subjects, 1)) entering Johns 
l I o ~ ) I \ i n ~  U ~ i i ~ e r s i t )  a t  13alti1i1ote as a qratluate itmlent, special- 
i ~ i n g  in niatlien~,~tici, 1111) sici. ;~iltl 1);tlliitici. ITe Ijecanle a fellow 
of Jolini 1 Tol~l\ini 111 the acdeni ic  year 189 r - I  892. and r e c e i ~  ed 
there hii I'h.1) degsee in I 893, his graduating tlieiis beinq on 
the iulljcct of chcmical effects due to magnetism. 

TTe n a i  then appointed a First  Lie~ttenant in the 31 (1 A\rtiller! 
C o r p ~  and an  ordnance instructor a t  the Unitetl States Artillcq 
School in Fortsess RTonroc, Virginia. AZt  tliii ichool hc t l c ~  cl- 
oped instruments for  meaiurinq the reco~l of guni 111 action a~ i t l  
the velocitie5 of their jjrojcctilei. T l ~ c i e  tcsrai-clics n c r c  em 
I~otlietl in icxeral papers antl in a Imok n ritten jointlj with DI  
Allm-t Cuslling Crchorc -"The Polari7inq Photo chronograph". 

A t  the outhreali of the IITar with Spain in 1898 Dr.  Squier 



songht service in the Signal Officer Volunteers and cntei-ctl with 
the grade of Captain. I n  this service he was sent to thc l'hilip- 
pine Ahchil)elago, in 1900, where he con~mantled the cable ship 
'i > L ~ Z I Y I I S ~ ~ P , ' '  an(l laid a system of submarine cables Iletween stra- 
tegic points in the islantls. J-Ie rightly corlcluded that the n m l -  
ber o f  infantry men required to maintain effective garrison 
control over the islands could be gi-catly I-educed I)y an estcnsivc 
net~vork o i  cable and wire conununication, terininatiilg in army 
l~earliluarters. After the war he \\-as appointed to the CTuited 
States Signal Corps, first as Captain, later as Major, and finally 
as Chief Signal Officer in the California district. 

I t  was tlui-ing this period that he took up the stutly uf :xmy 
cal~le and 1-adio co~~iinunication, puljlishing several papers in this 
field. AJajor Squier discovered that a growing tree coultl s e r w  
as a receiving radio antenna if a nail were driven into it fairly 
high up and a wire I~rought tlo~vn from the nail to the recc!iving 
instrument on the gronnd. A s  a corollary to the prolmsition 
that trees and their 1)ranches have sufficient contluctance to serve 
as raclio antennas, he showcd that forests, shrubs, and vegeta- 
tion generally act as partidly absorbent media for radio waves 
passing over forest land areas. 

H e  also made a study of aviation, then in its early stag-cs of 
development. I n  1908, Major Squier was the first passenger 
taken up into the air by the aviation pioneer, Orville \Vright, 
in the latter's early form of air1)lanc a t  Fort  Nyer.  TI\-cnty 
years later, the two men met in \VasI~ington to ~~~~~~~~e their 
aviation esperiences ; the first passenger thus comparing notes 
with the world's first aviator. 

From the earliest (lays of the \\'right 1)rotIm-s' flying machine 
Squier recognized the imn~ense military importance of the 
airplane. ,4 large part of his work as Chief Signal Officer was 
directed to\varcl i i~-~pro\+~g the range, power and effectiveness 
of this arm of the service as a separate branch of the military 
art. H e  succeeded in bringing the American military airplane 
into the front line of effectiveness during the Iliorlcl IVar. He 
foresaw that the bombing airplane would become a mighty 
engine of destruction in future wars. 

In 1911 Squier was granted several United States patents for  



transtnittiiig telephone messages over cabled telephone conduc- 
tors, using high frequency alternating current generation and 
the modulation of this impressed inaudible tone through the use 
of a microphone traniinitter. This carrier f t  equency principle 
has since proved of great service in both wire and wii-debs 
telephony. Squicr g-xve to it tlic name of "z~ril.rtl-z~li~.CICJ~". 
This itivention added greatly to his f;une as a scientiit ant1 
engineer. General Squier also contr~butetl a 1111rnl1e1- of ill\ ~ I I -  

tions for military service, 1iotal)ly a "qztic1:-nitl" ki t  for Army 
a~ i t l  l ied Cross firit-aid worh. 

From 1912 to 1016, Lieutenant Colonel Squier \ \as a iiiil~tary 
attach6 to the United States Emlnsiy  at  Idondon, where he 
made a special study of European military a\ iation a ~ i d  wl1cre 
the Britiili Army authorities gave him special facilities for in- 
vestigation. H c  \ \as a cloie ol~server of the British technical 
radio and aviation activities tluring tlic first two years oF thc 
Y o r l l  I .  I I c  funiislietl ail extensive rel~ol-t to the lTnitetl 
States \\'ar Iklx~i-tinent o f  these activities. Thc lTnitctl Slatpi 
Xiii1)asiatlor to Gieat 13ritaiii at that t ~ m e .  I\7altcr 11. Page, 
~vro te  a glowing account in his niemoirs of Colonel Squier's 
servicci in J,ontlon. IZecalled to Ll~iierica in JTay, 1916, Scpier 
mas 1 ~ 1 t  in clixrgc of the Lnitetl S t ,~ te i  Signal Service Chief 
Siqnal Officer. I I c  oiqani/etl and :dminiitercd 111- electrical 
co~nt l~ui i ica t io~~ s e n  ice Ixtn een tlie r h e r i c a n  E\petlition;lrj 
Force in E u ~ o p e  and its base in An~erica,  usinq for  that pus- 
p i c  c1cctric:ll co~n~i~tunic:~tioi~ of all types 11j radio, c:~l)lc, ant1 
c 'I'lii, s e n  ice co~il in~ietl  tuitil two !ears after the was. 
l l c  n-as saiicd to thc 1-a11k of I'rrigadier Grncral in 1917, ant1 
from Rial 20, 1916, to JTa) 20, 1918, mas in charge of the Army 
Air Setvice, later rcccivinq the cliitinguiilietl servicc mcd,d 
(D. S .  r \ l  ) for his ser\iccs. 

General Squier wa i  teclinical atlxiscr to tlie A4mei-ican tlclega- 
tion a t  tlie In ter~~at ional  Confere~ice on 1':lcctrical Conununica- 
tions in IYashington during 1920 In  1921 lie rcl)rcsentetl the 
State Department at  sessioni of the International Conference on 
Electrical Communications in I'arii, and in the same 4 ear was an  
expert assistant to tlic American deleqation at  the Conference 
on Limitation of Armament, held in Iliashington 



General Squier was notablc for 111s swiftness of j udg~nent,  
resolute cowage, and earnestness of purpose. His \I iry, erect 
Ixxring and purposeful demeanor marked him at  oiice as a mili- 
tary officer. l l e  was cver punctual and precise in a11 engage- 
~uents ,  uhile cheerfully putting late arrivals at  t l m r  case 1Ie  
used to say that one of thc many g ~ f t s  of radio to the uwilll u a s  
the radio a~inouilcer's hal~it  of broadcast punctualitj, cvc.11 to the 
estellt of ruthlessly cutting ofl a 1m)atlcast in the mi(lt1le of a 
word. Geileral Squier mas a l~ar t l  n.orker, facing cvcry tad< with 
chcerfulneis and courage. H e  neT el- married, Imt n as a family 
friend in nuinerous homes. \\'ith the aid of his sister, AIr5. ;\Tary 
Squier I'arLer, ~ l l o  sur\ived him, lie built a "col~~l t ry  club for 
country peoljle" a t  his l~irtliplace, L)i->den, llichigan, where he 
succeeded in giving summer country associations to many of his 
friends and fellow townspeople. The  Club has daily drawn 
huntlreds of persons during the summer mouths, lor sccreation 
in ganiei, Ijoatiiig, swimming, atid other sports. T h ~ s  Clul) was 
olic of Ckneral Squier's fa\ orite hobbics. After his retirement 
from the A i r i ~ i y  in 1924, he fi-ecpcntly spent hi nlnters 111 

Floritla antl the other season5 in \Ynshiilgtoil and Dryden. 
IYhcre\ er he 11 ent, General Squirr 1)rougIit 111-iglitncss am1 en- 
joyed popularity. Irlis staff n a s  enthusiastic in ~ t s  pi;lisc. and 
cstcem for hiii~. 

Nunierou5 lioiiors were beston ed on Gcnci-XI Sql~icr  both in 
this countrq and abroad. H e  wa i  a Commander of the French 
T,egion of I lonor,  a Knight Cornniancler of St .  AIichacl and 
St. George 111 Great Eritain, a Commantler of the Ostler of thc 
Ci-on 11 of ltnlq, antl ;I mcml)cr of the Royal Inititution of Great 
L3ritnin. General Squier held niem1)ership in thc Kational .lcatl- 
emy of Sciences, the Aniericnn Philosophical Socie t~  , ant1 was 
a fellow o i  Johiii JIopLiils University. H e  also reccir ed an  
Ilonorai-q degree from Uai-ti~~otith College. General Squier n a s  
a life n~eml~ei-  ant1 fcllon of the American Institutc of Electrical 
Ei~qineer 5. H e  received i ~ o i n  the T;ranl\lin Institute, the John 
Scott AIetlal in 1896, the Elliott Cresson 1Ictlal in i ( l i2 ,  and 
the FranlJin hletlal 111 1919. 

H e  dicd a t  \\'ashington, l l a rch  24, 1934, at  the age of 69. 



GEORGE OLVEN SQUIER-I<ENh-ELI3 

P A T E N T S  

Patent no. 6ro,7j6, March 7, 1899. Means for in~gressing semicycles of 
electromotive force on electric circuits. (With A. C. Crehore.) 

Patent no. 625,637, AXay 23, 1899. Alternating current range and position 
findcr. (LVith A. C. Crehore.) 

Patent no. 655.203, August 7, 1900. Telegraphic transmitter a ~ ~ d  receiver. 
(With  A. C. Crchore.) 

Patent no. 669,149, March 5, 1901. Capillary electroinctcr for relay pur- 
poses. (IVith A. C. Crehol-e.) 

Patent no. 698,260, April 22, I ~ O L .  Transmitting intelligence. (\\'it11 
A. C. Crehorc.) 

Patent no. 698,261, April 22, 1902. Sul~niarine-cable telegraphy. (IVith 
A. C. Crehore.) 

Patent no. 711,941, O c t d ~ e r  28, 1902. Sul~mnrinc-calk telegraph. (IVith 
11. C. Cre1io1.c.) 

Patent no. 782,181, February 7, 1905. Il'ireless telegraphy. 
Patent no. 823,206, June l a ,  1906. Telegraph transtnitter. (\Vith -1. C. 

Crehorc.) 
Patent no. 8j1,o;1, :\pril 23, 1907. Xutoniatic telegraphy. (\Tit11 A. C. 

Crehore.) 
Patent no. 980.356, Januarq- 3, 1911. Afultiples telephony and tclegraplly. 
Patent no. 980,357, January 3, 1911. Multiplex telcpl~ony and telegrapl~y. 
Patent no. 980,358, January 3, 1911. Multiplex telephony and tc.legragliy. 
Patent no. 980,359, January 3, 1911. Multiples telephony and telegraphy. 
Patent no. 1,044,502, November 19, 1912. Method and apparatus ior de- 

tecting and ol~serving forces. (N'ith A. C. Ci-ehorc.) 
Patent no. I,233,jIg, July I;, 1917. Telegraphy. Mayfair, London, 

England. 
Patent no. 1,281,684, October I;, 1918. Electric signalling. (IVith I>. IV. 

Austin and L. Cohcn.) 
Patent no. 1,289,668, Ilecen~ber 31, 1918. System of clcctric signalling. 

L. Colicri, I~lvcntor, assigned one-hall to Gco. 0 .  Squicr. 
Patciit no. 844,314, February 19, 1907. Apparatus for rcgencrating 

electrolytes. 
Patent no. 855,221, May 28, 1907. I<lectrolytic t1i;iphrayn and mnkiiig 

san1c. 
Patcnt no. 939,966, November 16, 1909. Method of moltling articles. 
Patent no. 941,605, Novemher 30, 1909. Packing material. 
Patent no. 942,699, Dccc~iil~er 7, 1909. Method of making insolu1)le prod- 

ucts of phenol and formaldehyde. 
Patent no. 942,700, Decemher 7, 1909. Contlensation product ol 1111cnol 

and fornialdehycle and mcthocl of iiial~ing tlic same. 
Patent no. 94~,8(18, Deceml~cr 7, 1909. Al~rasivc composition and method 

of making same. 
Patent no. 942,809, December 7, 1909. Condensation product and method 

of making same. 
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Patent no. 9448.52, Deccmher 7, 1909. I~iduratct l  product and method of 
preparing satiw. 

Patent 110. 94g,(171, I ;cl)r~~;lry 15, 1910. 1\IcthotI of indul-sting fil~rous and 
cellular 111ateri;tl. 

Patent  1111. g.;4,(1(1(i, April r, I : ) I ~ .  L-arnisl~. 
P a t e l ~ t  IIO. 957,137, May 3, 1910. Cor~taincr for  Food products. 
Patent no. g S r , q o ,  Jmuat-y 24, 1911. Coatcd object and nlcthotl OI lnaliing 

the saliic. 
Patent  1111. 1.018,385, I ' e l ~ r ~ ~ a r y  20, 1912. \ 7 a ~ - ~ ~ i b l ~ .  
Patent  no. 1,n19,4oh, hl;tsch 5 ,  1912. Ctmll~osite cxrdl~oal-(I. 
Patent 110. I , o I ( J , ~ o ~ ,  h l ;~rch  5, 1912. hlctllc~d of uniting ol~jccts .  
Patent  1111. r , o ~ r ) . ~ o S ,  SIal-cli 5, 1012. i i 7 0 0 t l - f i ~ i i ~ l ~ i ~ ~ g .  
I'atctit no. 1 .o3i, 7"). Scptc~nl)er 3, I 912. 
Patent 1111. I . O ~ S , J ~ ~ ,  S ~ , p t c t ~ ~ h c r  10, 1012. Process o l  11i;cliinfi i~ i s i~ luble  

11odic~ ( lcr iwd frcm ~ I I C Y I O I  aIc111iols. 
Patent  110. r,oj4.a(1S, I;d~ru;rry 2;. 1913. A n t i i r i & ~ m  tlcvicc. 
Patent 110. 1,0.<7,211, 1f:crch 2.5, rc)r3. Itnl)regll;lti~~g I Y O I I ( ~  ant1 products 

the s;un~c. 
Patent no. 1,083,264, I k c c n i l w  30, 1913. Sound record. 
I'atent Ilo. 1,0~j,lOO, J : I I I I I ; I I -~  27, 1014. I'rotectivc coatillg. conll~r~si t io~l .  
P a t e ~ ~ t  no. 1,088,677, ,2l;lrcl1 3. 1914. 111fusible cot~dcnsatitln product of 

111ctac1-esol and forn~altlc~l~yde. 
Patetit 1111. 1,088,0/-8, hI:cl-cll 3, 1914. Tnf~isi l~lc condcnsc t i~~n product. 
Patent  no. 1,133,083, 1Iarch 23, 1915. P h e ~ ~ o l i c  condensation product. 
Patent  no. 1,14fi,ol.j, July 13, 191s. Process for mrrkit~g insolul~lc Ilodies 

deri\.cd from pl~cnol alc(11lols. 
I'atctit no. 1,1$,4.52, Octo l~er  12, 191 j. 11isdati11g ml~ipo\ i t i~m.  
1 t c 1 1 t  I .  I ,  ' I Y I I I ~ I  16, 1 9 1 .  Jlctliotl of ti~akilic: a p1:istic l~otly. 
Patent  I I ~ .  1,16o,$~j, Novcmljer 16, 1915. L%Taterproof ol~jcct  o r  article. 
t e ~ t  I I I ,  N o v c ~ ~ ~ l c r  I I l l a c l i i l i ~ ~  c l e m c ~ ~ t .  
I';~tcnt no. 1.16o.305, Nt~vcni l~er  10, 1915. Paper-like product ; t ~ i ( I  ~ i i ~ l l ~ o d  

of m;lkir~g the same. 
 it^ I 1 1 2 ,  J 3 I ~ ' ~ ( J C C S S  of 111dii11g ~ C O I I I ~ C I I S X ~ ~ O I I  prod- 

ucts ( I [  plienols :u~tl io r~~~;c ldr l~yt lc .  
Patcnt  110. 1,1Sj,z3o. J u l ~ c  13, 1016. I<c;~ction l~rotluct I I ~  I ~ c s ; ~ n l c t l ~ y -  

lcnetctr;r~nin ant1 pl~cnolic bodies and nictlmd of n i a k i n ~  S:IIIIC. 
Patent  110. 1,187.?31, June 13, 1916. Phenolic co~~dcnsa t ion  PI-11t1uct n ~ i d  

metl~otl of mali i~ig the s:tliie. 
Patent  no. 1,187,qz,  June 13. 1916. Proccss for m a k i ~ i g  insolul~lc Imdics 

tlcrirctl from !~licnol alcohols. 
Patent  no. I , I ~ o , S J , ~ ,  July 11, 1916. Proccss for  01-ganic sy11the5is. 
Patent  110. 1,200,692, 0 c t d ) c r  10, 1016. H:rrtl-rulher composition. 
Patent  no. 1,213,144, January 23, 1917. Organic i115nlating compocition. 



GEORGE OWEN SQUIER-KENNEL1.Y 

Patent no. 1,213,726, January 23, 1917. Impregnatetl coil and method of 
making the same. 

Patent no. 1,216,265, February 20, 1917. Insulating compositiou. 
Patent no. 1,216,266, February 20, 1917. Insulating composition. 
Patent no. 1,217,11 j, Fel~ruary 20, 1917. Plienol~c condcn5ation product 

and prows? of makiug same. ( W ~ t h  Gotthelf ) 
Patent no. 1,233,298, July 17, 1917. M a t ~ i u .  
Patent no. 1,2j9,472, Naich 19, 1918. Composition containing phenolic 

condensation products. 
Patent no. 1,25(),473, hlarch 19, 1918. Procesi of molding articlci. 

I3IBI.IOGRAPHY O F  GEORGE OiVEN S Q U I E R  

Electro-chemical effects duc to magnetism. Thesis (P1i.D.) Johns Hop- 
kins Univ.; Amer. Journ. Sci., vol. 15, June, 1893. 

(iVit11 Alhert Cushing Crehore.) Note on a photograpliic method of 
determining the complete motion of a gun durin:: recoil. Jourti. U. S. 
Artillery, vol. 4, no. 3, Fort  l ionroc,  \-a,, Artillery School Press, 1895, 
pp. 7, pls. 2, diagrs. 

(With Albert Cushing Crehore.) Experiments with a uew polarizing 
photo-chrotiograph, applied to  the measurement of tlie velocity of pro- 
jectiles. Jouru. U. S. Artillery, vol. 4, no. 3, Fort  Monroe, Va., Artillery 
School Press, 1896, pp. 409-352, pls. 13, diagrs. Afterwards included 
in the authors' work "The Polarizing Photo-cliro~~ogral)I~," New York, 

1897. 
(With  Albert Cushing Crehore.) The polar iz i~~g photo-chronograph. 

Eeing an account of experiments a t  the U. S. Artillery School, For t  
Mo~iroe, Va., in devclopiug this instrument. Originally appcarcd it1 
Journ. U. S. Artillery, vol. 4, uo. 3. New York, J. IViley Pr Sons; 
London, Chapuiau and Hall, Ltd., 1897, pp. 150, ill., diagrs. 

(With All~ert  Gushing Ci-chore.) Tests of thc synchronograph on the 
tclcgraph liues of the British C;overntncnt. 11 report to thc Postmaster 
General of tlie United States. Philadclpl~ia, 1898, pp. 34, ills., diagrs. 
Printed from advance sheets Journ. Franlcliu Inst., vol. 145. 

Elcmcntary principles of the alternating curreut. Compiled as guidc to  
the lectures upon this subject to  the class of student officers, U. S. 
Artillery School, Fort  Monroe, Va. Artillery School Press, 1898, pp. 
26, diagrs. 

American Pacific cal~le. Intlepeudcnt, vcl. 52, Feb. 8, 1900, pp. 359-362, 
map. Sci. Amer. Suppl., vol. 49, Fch. 17, 1900, pp. ~ ~ I ~ G - z o I S S ;  Feb. 
24, 1900, 1111, 20195-20197. 

Influence of submarine cahles upon military naval supremacy. Sci. Amcr. 
Suppl., vol. 51, Apr. 20, 1901, pp. 21156-211j8. 

"Team-work" in war. Abstract of a lecture delivered at the U. S. Signal 
School, Fort  Leavennorth, Kansas. U. S. Cavalry Journ., July, 1906. 



Field cquiptncnt of signal tt-oops. Infantry and Cavalry School, Lealen- 
worth, Icansas, 1907. 

The  presetit status of military aeronautics. Appendix I .  U. S.  S ig~ia l  
Col-ps specification for heavier-than-air fljitig machines. 2. LT S. Signal 
Corps specification for dirigible balloon. 3. Bibliography. Journ. Amer. 
Soc. Llccl~. Eng., vol. 30, 1908, pp. 1571-1632. Iieprilited (alxitlged by 
author) in Annual Rcport of thc Smitlisonian Ins t i tu t iu~~,  1908, pp. 117- 
144, ill. 

Ad\-antagcs of aerial craft in military \~a r i a r c .  Aerona~~t ics ,  vol. 1, 1908, 
pp. 17-18. 

\Vl~at t~icclianical flight mcms to tlie army. Harper's \\'cclily, vol. 52, 
Ki~\ - .  21, 1908, pp, 11-12. 

Acl-ixl loconlotion in \\-arfarc. The  niilitary possildities of tlie acropla~ie 
antl airship. Sci. \nics. Suppl., vol. 67. Jan. 2, 1909, p. 7. 

Kcccnt progress in aet-o~iautics. Science, vol. 29, Feh. 19, I!)OI), pp. a8r-289. 
Ships in tllc air mt l  ~vater .  Sci. i\rncr. Suppl., rol. 67, Feh. 6, 1909, p. 83. 
(TT7ith Alhei-t C. Crcliore.) Kote on oscillatory intericrcncc Imnds and 

S I I I ~ C  practical applications. Reprint S o .  150. Eull., Bur. Standards, vol. 
7, no. I ,  Sept. I ,  1910, pp. 12. 

hlultiplc\r tcleplicmy antl telegraphy I)y tncans of clcctric \vavcs guided by 
wires. ProT. Papcr, Signal Corps, U. S .  Army, \Var Drpt. Doc. 390, 
1911, pp. 102, ill., diagrs. Reprinted J ~ I I .  1919. 

(1l7ith All~ert  Cusl~ing Ct-cliorc.) TVavcs of pressure in the attnosl~licre 
rccordcd I),; an inter-fcrometer harograpli. \\'asliington, Apr. 18, 1911, 
pp. 6, ill. 

Multiples trlepliony atid telcgrapliy I)y means of clectric waves guitletl hy 
i r c  A paper presetited a t  the twenty-eight11 aii~iual convention ol the 
American I n s t i t ~ ~ t e  of Electrical Enginccrs. I'roc. Amer. Inst. Elec. 
lSngrs., May, 1911, pp. 857-903. Repri~:tcd in the ?innuat Report of the 
Stnithsotiian Institution, 1911, pp. 133-1 53. ill. 

Multiples telephony ant1 teleyrapliy. Sci. Amer. Suppl., \o1. 72, 191 I ,  pp. 
4-6. 20-211, 36-38, 52-53. 

1rnp1)rtant atlvaiicc it1 telegraphy. Cahlc signaling sjstctii of G. 0. Srluier-. 
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