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ROBINSON®*S

WIRELESS ELECTRIC SIGNALS,

THE SIMPLEST, CHEAPEST, and

Ouly Absolutely SAFR Electric Sionals in Existence,

NOW IN SUCCESSFUL OPERATION ON THE
BALTIMORE AND OHIO,
PHILA., WILMINGTON & BALTIMORE,
PHILADELPHIA AND ERIE,

AND OTHER KAIL ROADS,

They work as avrowaric sroces with tell-tale alarms, orp
sad swirom mawacs, and BROKEN RAIL DFTLUTU'R.'S T?mnli;“:b.;:tur:n::tlﬂ
uinmrupwdly l.'h gh Inst winter regardless of rain, snow, slwh or sunabios,

Descriptive circularas ca application.

{ May 178 WM. ROBINSON, Et. Petersbury, Pa-

Figure 2.8 Robinson’s ‘Wireless Electric Signals’
Source: Brignano, "History of Railway Signals’, 1981

OE YV DIANVRLAESRIES

18602 4) 7 LT )L (3R) HEBAF. 1867FIZT A HD
D4 )T L-OEY DT A) D EREFES AT LIZEY
Ant=,

HoMLHROHONT-FIEXEANICHENMRALIZES,
L—ILRZEHmNEXICERL TEEBMICEKETHRY
A7 EIRIIZRTE . BEHFEEE DL —ILIZELC
(ISR FZBALT) #&ZL TS,

FIEDHEENZETHEHRMATEME. EITHAR. EITDIR
égﬁ:if@ﬂﬁﬁﬁ)h\ SERINEFEDRERTHAIEN
T&71=,

18725, 45T ILI47 - T)—EkETCIERFEAIN., 1880
FRICE—RVATLIZEZTRZONDE T, TA)HDIZE
EPTREEE - ZEHORTLELTHEONT=,

B3| R : "History of Telegraphy”, IET History of Technologies Series
26, Ken Beauchamp (2001) p. 39
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EEBEMRRIE ) CBLEDKEFTEREERTESHVRIETONER1EE

1745 Lwyix
LB >oJns

1795 HJL/N

1836 RAAT
INJL

IRAGZTDAIINGT - TA DA RN . BEUTATUDE—R— 7 - Ly z2TJ0OY
MEWNIHIT[CEREZBADEEQVTU)ZHIA, BEBDOEBFANOTA T /IR EMEF

ARA-N\)LEAFTDFET HTZ—T ”0n the Application of Electricity to Telegraphy” EREL
TEE ZVIFIRKOHEEEREBKE)I—2NR(T—=R)DREDOYIZFESIHE=>F=H.
RIEHICEREFEDLDLBEWTATTIZRE

AT (GATUE) IZRHRESRETT EE,L'C HDEMZBIZRLTNDES, 1A DEE

FBIZRTERN—IDRA, BE{EN-Z DD EFZTNETNEHAWNFIAICHEESE (3

DTV DEID) . FIHLBIZEBMEANS, AADADEMMNELETHNIEIEEZE

BICANT=EZICRIEN RS, BILEMATHNIERIELILY,

RIEDRSORIZEVLAZERN S ET, A DL DIRELA HMY | [EHRIZIEH AT EE,

AOADREIZH W, HEBLE-EBERORDYIZEEL—IILEFALLIEZILIRNLT E
JA)LFDORBITERZTVD. ERMNICEE, COXBMOLHIDL, KDEEZBHD RN &IC
SATEYR—=2NRELTODT7—RDEEHLZTEE.,

51 FH :”A History of Wireless Telegraphy 1838-1899 including some Bare-wire Proposals for Subaqueous Telegraphs,” ). ). Fahie

(1899) pp. 1--3
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)
1842 E—RX BREMFEREEFEDFM(18445F12H23

B T WEFHBEORDICIGLTHE
[FIZ1842F RRICIT o= T EDFERZHR
= =

EEBERERE: Jn',,' biﬁﬁr&:ﬂw 7l<fé,ﬁ%_"c-%'-€ i
BREEBRETELWMVRIETOMER 1E(E S A AR B Ly L
H—T DRI A IL DRI THEE R ZE K
D TEEREITEOIELI=D, BEH
FRDEEIZEIET LN THIEE L KB,

: EE12A168B., 7 b0 D T4—F ¥
: +JL (18§80 74—F) THAtRZE/KIZL&HT=E

ERIZRLTH,

i i A R i 7 NZERATZ20FT CERRDEIB f, g & h, |
w F o ZxtmEtE . N~PDEMZE g & h TS

g. 1, 9 5EFE I DREIZERL-ERETIZER
MNint=,

51FH :”A History of Wireless Telegraphy 1838-1899
including some Bare-wire Proposals for Subaqueous Telegraphs,” ). ). Fahie (1899) pp. 10-13
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-

1866 JL—= DIAMN—UZF7WTIL—) D IUZR D14 W18V A IILEENT=-—DDFEILUT. FhFh

DM EALRAATZVLTHZEIT. —ADIUTIEEBENRRETZ N LT —RITHRRL T
HE MADILUTIEFRET —REDEEER T AT =,
MOESHRLCHEE. —ADERDOA A TITHELTHADERET N RIELIZELD,

1872 JL—=X 6H30H HUS‘-‘F—??F129 971. “Improvement of Telegraphy”
IL—S AN EESE L T5A30H8 A Loomis Day ELTHRHNTLVS,

JL—=X[E. EERKIZLY
OO DERILH-T. [
LEIfEEEENHHE
EZZl-.
JETOIRBENToTF
ELTEIKZED S, BEM
BELLGSELUREICHIRL
TUWV=EEIRT DAL,
BEHT7VTTET—R%E
ERAL-BE LMHTOHE
Lériffrxiéwwumz
LYo

WEST VIKGINIA«~—PROFESS0T LOOMIS'S EXPERIMESTS TN AERIAL TELEGHAPHY—TRANSMITTING MESEADEE DY MEANE OF KITES.

@ 5| A : https://itotd.com/files/2018/05/1877_Loomis_wireless_telegraph_illustration.jpg



Mahlon Loomis invented Radio (?)

186442 H208{F D /—F:

FAIFAIFEIZB -2 T, BIRELIZK

FEHBAT, TIX EDHLHGFH
SR DGFETCEREFEHLTIC. EX
BEMTONETAEREHMELLS

LA TET =,

Hi B : ”Did a West Virginian invent
Radio?” Henry W. Gould.
https://math.wvu.edu/~hgould/LO
OMIS.PDF

Who is the “Father” of Wireless?

Pt

= Marconi?
= 1896: patent
= 1897: 20 miles
= 1899: English channel
= 1901: Atlantic Ocean

m Tesla?
= 1891: Tesla coil

O e eenk

e o o
f‘{w SFEL,
&t Bl T Lo Heten, ThoT P
y = Z‘.—(Eé_: oLeaen

The ldea

| // CAlT ot
.:/{,4.. e S N

e’ , o 2 e Pon. wifan T e
Loomis’ Journal W /“,&F{u‘;f(7 X ,.,.,‘,/,.,fzﬁ_.g;/
= In Library of Congress o Boii s dinrm bl
= Dated Feb. 20, 1864 M G g 2 W
| have been for years trying ;’417;/77 i /?/ e -
to study out a process by =
which telegraphic

communications may be iy P fauTnl ikl
et B lirnreckct CMocrncac TR Fon
fetle deipss e Ocean s ot (o g
without any wires, and also ‘ i
from point to point on the '

Earth, dispensing with wires.

Mahlon Loomis

= Born July 20, 1826.
= Oppenheim, NY.
= 4% of 9 children.
» Father was professor and founder of the
American Ephemeris and National Aimanac.
= Moved to Springvale, VA as boy.

m His oldest brother George was a city
official in Parkersburg, then moved to
Cranberry Summit.

= Cranberry Summit was renamed Terra Alta,

WV, in 1885 by George's daughter Carrie
Loomis Schoeber.

The Experiment

m October 1866.

= Some sources say 1868.
Two kites on two peaks in
the Blue Ridge Mountains
in Loudon County, VA.

n Copper wire for kite siring.

= Peaks were 14 miles apart.
Witnessed by Senator
Pomeroy (KS) and
Representative Bingham
(OH).
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ANILYLRIDNMELR | BIE 4
FEBRREE - EXMHAIVTHAMNGFELF AL-ERIEE
s [ wmE | m®
1820 IJILRATyk BROMSIERAZHER

1826 Y7l BEREZERMICEDE . TNITROTETNOFRRICEHZLERS, BIRTIAT/EZZEBLTHE
StdHE BRMODERICISC THOBAE A RARMICEIET ST EITTTFL

RIZ,#MEASRAREVHIZAN(THE) , EMSEREENTSATUEBERESE . CDIGFE. &
RERTHDEHIERICEN., HOBIELDARIPKRESIIREDKESPOEHDORIERSDLETRES,
F- BTEODHA X -REDEHETERTESHILICIITRARDIENHS (BaF1) Z L. ¢HDELIZEREE
%é%feﬁﬁd)jtéébﬁh\fo@EE’%’E(:FE\C’C~ EHOWILDKRESOARIZKELHZELXTRIZT

L7=,

NEDIEMND. SATUIEBDORETHENAIERIZIL. (B SBBINIEREREITELD)IE
BT HEELIHSEETELT-,

1842 AVl)— Hhp ) DERICREBES CTEADEHTEREZT

This is a picture of one of the needles that Savary probably used for his experiments LY N 5 4?)1% D 755( %E: E% D %E:ﬁ 1)) EJ % l: cl:’.) T %%}i
with the helix. A very fine needle is wrapped around by a conducting wire, and its 75\ ,5 JEI IEI D I%i-ﬁ,\ — E D EQJ b{ﬂﬂqémé &ﬁ%ﬁﬁ L
polarity is checked using a compass. In this picture, the needle is enclosed in a glass 7,_

~O0

tube for insulation.

L DORDXXERDEI A : http://commons.princeton.edu/motorcycledesign/joseph-henry-project/oscillatory-discharge/experiments/
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well
North

1842 AII)— —a—Tyv—I— 7]!/‘/“)(ﬁj')sz‘/j(?)d"y‘/—:‘k—)b
DEXvUNRIZT, ERHLE—EDERFITo=, THIX.
1RAAILE2RAAILE (60~220714—F) BEL TEZEL . 12k
AIIZESGATUED) MEAR/N—IEREZRL.2RAALILD
EICEWNV-8HEZHILIE LOIETHED o= (CDEDEER
ERLEEDHE(F1865F1ADAIY=_F7UE LD R N TIHE
LLTLEST),

CCTCHmXZESIRALI=T) 2y Uld, 1992F DX TAY
) —D¥ T o-RERDEE (£) ZF1E Tl . $I350kHzD BRLE M
BETESN =TT EMELTILNS,

1894 SHTIA—K I3 Magnetization of Iron by High-frequency Discharges” & &
— Ui 3" A Magnetic Detector of Electrical Waves and some of its
1897 Applications”|[ZTAU) —D EEZELBN
* CORBNRICTIILO—ZICTHEBRRIRE GEHRTF—) |
DEAFEZRLIZEEDNITLVS,

Legend
55" assumed from mid-door to mid-door of the East and West College buildings -
o s e e 5| :"Joseph Henry's 1842 and 1843 Qut-of-Daors Electrical Transmission Signal
experiments | |, 2a, 4, 5a, charged jars in ? circuil as currenl source . .
g T SR e P vt e o Experiments,” Albert Gerard Gluckman, Journal of the Washington Academy of

cxpenment 3 used a single spark thrown from the electrostatic machine as the current source

Sciences, Vol. 82, No 3 (September 1992) p.116



ALY LLHTDONMEELR |8 1{E

ERERREE . EXMHOIVIHINGEFEEZMALLIERBE

i —
{J O 1881 FART  mEBEOBRICEDLY. FAUNTHEE
Or '; 239,742 “Apparatus for Transmitting Sound
by Electricity” Z#H4#%,
B 1882  FILRT7  EDEIZRT A T “Mode of Electric
Communication” EREL THEEFZFHEEL
e e WP o MV gl s T 18664 4% 3% BR18 (US 350,299) , 7=7L.
i 0 —ADT—ADELHIMMS DZERID
+ " T—ADEBMNICEELTRIETEHEHN
Flg. 9. Eﬂo
EoAERD F2T7VALYY . B(EED IFFILATDE=E, p H [ — B 4 SR
AGEE D) DR B ILOIRBIIZ B (F) £ 70T (T) AE s FLE L s
e, 2RBID—IHIET—R (O) I, fthiFIdar T o3 (H) [TEfFSh AR - @ mmr, 2 KR i
T3, Z7—AL. ftiimMoEBIHRTEIBEDMIC
BHEB(ZEA) TE7—R (D). Z5FEHFR) . AVTUHH) BLUVE EHELTARY LEIFAEREAR LT HE
MB)ZMLTIAVTUH (H) BEBESN TS HEH D (CZIZIEE ~NTLh%,
PINTWEW) —ADIRFISEYIZCEMESZHE. A48T+ (T)
TEELI-FEMNZEESR (R) THERTES, $EFUS 350,299 [ /La—=t AT AU

HTEEXRAITS=HICELERo,

5| :”A History of Wireless Telegraphy 1838-1899 including some Bare-wire Proposals for Subaqueous Telegraphs,” ). J.
Fahie (1899) p.100
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1885 I T 4«YY  “Means for transmitting signals

electrically” EREL CTHEFZEREEL .
18914 Z4FEF US 465,971%F H 4%,

hifE £ (BEERE) . HHLIE
AR T DREZBMET A,

MDIYANMIT T TZEET, M
EREFFV—ZETTT7TTER
EY D, HFNKTEREBEATR
ZIFKIGHEMTOBEEDEZS X
BT T2 LICRERY 5.

IDVVIEERIR(COZFNLI-##
BFEICKIBEFTEATLINT.A
LY D188 EIZEBHIR DIFEEE
EXRUICHESEL == . TN
1§b*‘»éut[i7§~7§\9f:o

X 5| A : US Patent 465,971 ”Means for transmitting signals electrically” December 29, 1891 &Y
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THE EDISON SYSTEN

OF EAILWAY TELEGRAPHY.

RETREAVE—VOBKESXTIFORRICHNSH, REBOK
[CEERSH-BERLHENISESLTEGND,

5| : “The Edison System of Railway Telegraphy,” Scientific American, Vol.54, No.08, Feb. 20 (1886) p.119

LTI &R LEE

— | N

1881

AZA

BRERICA > TEHZET.HZHEASEEIX
TLMNTAYATHEELTLN =, — A FIED
EERITIC.HAGEREZFERTAEEIR
TLEITTIIVTADEFEL TV A, RSX(F
WD EIEREETRATES “Car Telegraph”
ZRFE L2 571=(US 247,127),

AIZADY AT LIFBENAIRET, 5
VRETDVUAHBRIZEY H LT, 18855,
IOVUIIHEHERET O, TJTILTREE
LICEEARICEENS, €559 5551,
VyELRFEFRERICMOY . 18874 . IR
2Oy DEREMEROHBINT=(“Telephone
System and Apparatus” US371,241) .

ZDERIE, AZXDOHBROIOVYLD
DATLIIBERERTHADIZRL, DY
FDLRTLITFH-HEBHRETHAEHTE
Snt=tr=H1=L0Vo,



Edison Railway Telegraph

EURRRERE S0V RO HEER AL #E1BE

Fie. 1,

Fig. R.

Fie.d.

BB R OHLE (2 [FE—RE—(K). AyRTA2(T). BRER)
ENATL—R, FEEOCIL(C)E/N\YTYB) DM MEHOTLNS,

F—Z#HFEFEQSLICERD RN, NMTL—2E8
500Hz CHREN T %, 2 {BInIZ&E U F=500HzD & E I A A YF(S)
#=NLTIVXDERIZESE NS,

ZEEXRAMYF(S)ENYRETAEIIZEIL. EEENSDE
BEANYR DA ENLTEERL., Eiho7—XITRY,
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=
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E
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i

SIEADEL NI EE T R TOBERICEESNIDT. BT
DEEE (532 DEEE,SIESEIYHT DB,
RERTOBIEREDES TEER (£) LHEE () A H 5.

5| :"The Edison System of Railway Telegraphy,” Scientific American, Vol.54, No.08, Feb. 20 (1886) pp.119-120
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1875 Iy

Mit. EDISON'S APPARATI'S, EXHIBITING THE NEW PHASE OF ELECTRIC FORCE—Fig, 2
"

51 : “The new phase of electric force,” Scientific
American, Vol.33, No.26, Dec. 25 (1875) p.401

H= 8

,_0)5'5 I/y/[iq_lb\nﬁf-d‘ﬁ%‘:/)_?_l'{#ll\f:o '?E?.
ERADEPETRIN—INRET BHE, BENT-L
ElIZHEHZDDEARDBI TRIN—INFEET S
DTH5,

INVTYUADNSDERITEHEB TSN, U
L—CHh &R DF5IEF 5, CORFIZR/IN—Y
NEET D, DO—imh oI, HIL/IN/ A—EFEH
NLTHRINATFTIEMMESN DN, HILIN) A—
RAIRIGLEMN ST, ZDRDYIZ, —imFZ(TH
EEIN TWVAR/NN—IIHFGTIEHhIT AR
IN—=OhERIENnT-,

IOYVIITDREMN G, £ TULVEO
HFHLOVYEMGEANFELTWSEBZZ, ThE
etheric forth & {F(F7=,

BRILE, TUT-FLYEIR D4 Ea—RIY
M. AN—=VIXERETIRETHERICMAS
9. EBRETBTHIAHILIN/ A—ETIIHREEN
&L\htg_.ﬁlzf:o
IOVISMOAEEEFLLTL=DT, LIX
iH<{etheric forthtA R Z1TH T . &H. [BIEE
EIDWEILIZELLE M OT=,



Edison’s etheric force

frs/L MS ) ‘ Ml’lm
\C R 2/ =

AREFERNANGWNET OERT'S TRIENFEELTLVS
DIZEF I, FHICTARD L. IRENMERD —ERAS, XIZHEERKELT-
BROKIFHMSEKTEIHT=,

BWNV-CEIZ XD EREHNREICRIFTHRZEEHL
THE.ERFARICHMNSEEZENTELAH T,

T Metheric force FER DS LT, HHF.
Ea—RMERLYDIEIOV O DEBEHIFAIZHRAILT

T BoETRIEDREE LD SN B EERLTHHILE.

P . IOV EHEDF o RBEREIERL, HoOE
XI5 R R EBIZHESE . BILHEBIETHIFEN TS, G, D, E bR, KEBD, TNUBOREREHILLTLEO
B IZPEBIZR/ S— & 1y T £ Etheroscope [ EHE LA TEAS T Tl “ DTV D etheric force ATRHIRT 1<
#AlSN 1=, Etheroscope DD —if I T RAEIZ7—REIN TS, EFABNTINS,

B 5| A :"Edison and science: a curious result,” 1an Wills, Studies in History and Philosophy of Science 40 (2009) p.158, 160, 161



Edison’s etheroscope

Etheric force [CRDR/IN—I Xy THhD N
EIXFELND T, BHBHAWNWEZATRAZEITEL
Lo 2T RN=I Xy TET I3V IHRYY
RAZANTENGARIFAELSIZLI=, I IE
REBDFN-LEBEFELIFT. AFER
w1320,

E X 5| A : https://ethw.org/File:Etheric_Force.jpg
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1785 ~—AY “ODNERDBIZHNDNHNELDEERED 25235 L5
1800 7RJLA BHMORHA, CNITKY ., BEROEHRERANAIGEEEGY . RENBZITEoT=,
1820 ITJILRTYF BRRICERERLCHBZED THLHHMNEK, EREESDHEEER
1820 F7IR—)L  ZODFTICERLN-BRICERZRIT & BRDMAETIZE >TSS A/RANVELT=,
1831 J757—  BGLHGEEREL EHFEORR
1855 YUATIL T7IT—OEHBICETHERICDOVTDEIFRHX
oy YORYVIL MBORXERE. BIRALEBT SEROLILIHIBEES
1864 <Az J)L A Dynamical Theory of the Electromagnetic Field Z10 A IZ#%%5
BE(ZH k&S (Philosophical Trans., Vol. 166, pp. 459-512, 1865)
1873 ROURDTIL FFRIIZHREERL =X R AE A Treatise on Electricity and Magnetism % Hi ki
1885 AEH AL ITAVIILD20ERDRZEADICFEEDHD
1888 ALY RVZAIIIHNTFEL-BRREOTFEERRTHRBL-LHE

H B8 : |EEE Spectrum, Dec. 2014, pp.34-35 D ER LY
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V-D=p

V-B=0

CB
ct

V « FE =

(1) Gauss Law

(2) Gauss’ Law for magnetism

(3) Faraday's Law

(4) Ampére-Maxwell Law

5|A https://ethw.org/Maxwell%27s_Equations
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RN—YREEERE7.5mmIZL., 124 923204 )LHi520,000/R )L EEIMLTZ5E . BIRE#I50MHz
DEEEI RS SNT=,

() BMEBRERADEREIL—TT7oTF. ENLERELELL— RO KXEE70cm, 35cm, 67cm, 60cm,
(B)RCKEZ21cmDARIL—T, BEFEEZEHAH-OABMITIR/ALIILIZENTH S,

E X 5| :"Pioneers of Electrical Communication, Heinrich Rudolf Hertz - V," R. Appleyard, Electrical Communication, Vol.6, No.2 (1927)
Pp.63-77.
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2 o3 Fig.7 Tl SR DEI a, b, ¢, d D c & d D EITEER
DIRILE—DEIEESN . RXEID a &b DHFRIZ M AE
MNTUWVS, CDEE. M OMIT 1 E2 DEIZKIENTREL
Motz ALYk e MEM D 1 ETE 2 FTOER
RBOEZFFEARCTEMENELEWL=OEA5E (&
: & ML) EZ =,

LHL.BIAIEM D 1EIZEBERE(TITHENRIENF
AL, 2 DENZEERZEFITBHENMEITRIEELD, T a BD
1FETOEHFEDO—EHEVYER-~TaAMI/ILEIBATEEMIC
INTEMFEEL KABID b hhid 2 ETHOEHRD—EELIY
a e s o TaMI/)LEBALTEHNIEITRIEXALY,

Fig. 6. Fig 7.

51 : “Electric Waves being Researches on the propagation of electric action with finite velocity through space” by Dr.
Heinrich Hertz, authorized English translation by De. E. Jones, Macmillan and Co. (1893)
®p.31 (Fig.6). p.34 (Fig.7)
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ANILYIE, Sho® (RIS —HMIRLE) REED#E . B DR/IN—IF vy T T
FEL-BERIRBAEMERRICEIRLI-EEDORIRICERLAHEHEE R
TERDRERZEIToT=,

B MOBUDER(ToTF)Din | hoERE i-g-h DESIZMEIEL. %
FEIEED cd D% gh [T ITIZ 3cm BEL TEL, B ITNIED TS L. 56/
BIRRD ab DR R[ZTEMNTI=I/UOA—2 M D NIEIHF 1,2 Hhiod
NIEDERBIESNT=,

ZTHOREERANEBHBENFEINLEONEFHETL-O. h [CERCH
EHELI=ECA M DO MTEIFFELLE ST, CZxglZ EHELGEIZIE M
D RIELELE LN f-, BEINDERTHNIX.CE hI[ZDIFTE
g [CDIFTHRELIFT THAIMNLRHRERAITIRREANSEEEINS,

RIZCToTTDIHEP k 2 C EIFRIFRECREZFSDRIDENR C Z1F1FH1=&
A MTOXRIEIFTEIZEL >, COERELT, h IZEHELI-EK C
MHEDMEE C 2T =1=H1E=A5L$LI-, ChbDIEMG, Finnbd
BERIIIREINGESDENELTWNSEEZ BT,

“Electric Waves being Researches on the propagation of electric action with finite velocity through space” by Dr.

Heinrich Hertz, authorized English translation by De. E. Jones, Macmillan and Co. (1893), p.37 (Fig.8)
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RNBERDIRINGSIE, PoT T (XBELAELRE
BTHRULEEZODN, ZDOXE 9 DEERFIToT-.
ToTTDHEDOEEIE 2mm, WIGHIZ{FTHIT=EEEkD
Rl I EE B (X 3m &LT=,

MERREOTEIIINETEREBHETab (cdEH)
HY 80cm. a c fEl (b d ) A3120cm T 5B (£ &K 400cm) .

CDEERTIX,. 7oTFHE5ERERE 1.5m BELTEH.
IA7OA—=AMDWiG TRIENERI SN, 7o T
LR EROBZ ABAEBL THRIEMNER A SNT-,

ToTTOMEDEREK C, ¢ [CERAZBALONS
EEZONDM, FEHERO—EHZEZYVER->TLESE
MDSDMEMNIEATLEICENS, CCTLHESR
HOEEFZENEIND,

51 : “Electric Waves being Researches on the propagation of electric action with finite velocity through space” by Dr.
Heinrich Hertz, authorized English translation by De. E. Jones, Macmillan and Co. (1893), p.40 (Fig.9)
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51 : “Electric Waves being Researches on the propagation

of electric action with finite velocity through space”

by Dr. Heinrich Hertz, authorized English translation by De. E. Jones,
Macmillan and Co. (1893), p.40 (Fig.9), p.45 (Fig.10 a and b)
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51 : “Electric Waves being Researches on the propagation of electric action with finite velocity through space” by Dr. Heinrich
Hertz, authorized English translation by De. E. Jones, Macmillan and Co. (1893), p.108 (Fig.25)
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51 : “Electric Waves being Researches on the propagation of electric action with finite velocity through space” by Dr. Heinrich
Hertz, authorized English translation by De. E. Jones, Macmillan and Co. (1893), p.108 (Fig.25)
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51 : “Electric Waves being Researches on the propagation of electric action
with finite velocity through space” by Dr. Heinrich Hertz, authorized English

> translation by De. E. Jones, Macmillan and Co. (1893)
Fig. 35. M p.183 (Fig.35) & & Up.184 (Fig.36)
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Fic. 31. Showing polarization by the absence of effects when the
| RO

oscillator and the resonator are at right angles to each other.

Fia. 32. Polarization proved by the interposition of a grating of wires.

l\ﬁ ﬂgﬂ)*#':&lmmwﬁ$§3cm Fic. 34. Showing refraction of electric waves by prism.
CEICIROTRIR 71U 2—EL TS, BHiEORR: BiRIX 22° Bi#LL:

EtH B : "Principles of Wireless Telegraphy,” G. W. Pierce, McGraw-Hill (1910) p.53 (Fig.31) p.54 (Fig.32), p.55 (Fig.34)
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F1o. 22.—PropvuctioN orF SBtaTioNarY ELzcrric Wavzs.

LEB|A: “Wireless Telegraphy, Its History,
Theory and Practice,” A. Frederick Collins, p.24
(Fig.22),McGraw Publishing Co. , (1905).

ER—IOoDRFIZEIEIEBERDOFHEEER

B5|1F: “Electric Waves being Researches on the propagation of electric action
with finite velocity through space” by Dr. Heinrich Hertz, authorized English
translation by De. E. Jones, Macmillan and Co. (1893) p.128 (Fig.26)



Fi6. 9.—Refraction of an Klectric Beam by a Paraffin Prism. F16. 10.—Convergence of an Blectric Beam by a Paraffin Lens.
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E5|1 A : “The Principles of Electric Wave Telegraphy,” ). A. Fleming, p.317 (Fig.9) and p.319 (Fig.10), Longman Green
& Co. (1906) .
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Fig. 41a.—SPARK-GAPr wiTH PoinTEDn ELECTRODES,
F1Gg. 39.—UsvuAL ForRM OF SPARK-Gap. Fig. 41b.—SPARK-GAP wiTH PoOINT AND DISK.
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F1G. 41c.—BPARK-GAP wiTH PoINT AND BaALL.
F1g. 40.—SPARK-GAP ForMED oOF Or1L. FiG. 41d.—SPARK-GaP BETWEEN Discs.

51 : “Wireless Telegraphy, Its History, Theory and Practice,” A. Frederick Collins, pp.39-41 (Fig.39-41),
McGraw Publishing Co. (1905).
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