Thc magneusahon and denwmehsutlon of steel necdles by the effect

; of Lh,cmcal oeolhmous h.ts ]mw ])eul knuwn, .md h«lS bcen ni t,ed'

" bridge.*

. magnet, preferably a horseshoe - -magnet, which; by &

-

“longer wmdm rof tluu copper wire contained in a naﬂée%\—be%ﬂ-mr ey
g

means of a nmgmtomctcr \Ir luthe:furd wcceedcd in- tmcmg the
effects of his electrical r.ulmtor upto a distance. of f m]lc .wro‘xs C‘im_

Ihc detector. w}mh I am- ahout to dcscnbe is; Ty my opxmon s d:
upon the -decrease of magnietie. hysteresis which t.zhcs place ‘iniron
when, under certain comhtlons, it s c\posed to the (,ﬁu,t of’ hlgh :
frequency or Herfzian waves, A o

As employed by me up to the present, it has heen LonbtrmtuT ini t
following manner :—~On a core.or rod cunsxaung of ‘thin i non wlus areg .
wound one or two layers of thin insulated copper wire. ' Over“this
winding, insulating material is - placed, and over, this mf‘un,v.umt}u,

'lhe ends of the winding neavest the ironcore are cmmec(ed ‘tothe
plates or wires of the remnatur, or as is Lhe ustal prietiée n long—\
distance spaee tdc"r.tph) to_carth and "to an elevated condncto
they may he connected to the secondar y of a suitable receiving trang
former or intensifying coil, such as are now employéd “for: syntonic.
wireless telegraphy. l'hc;:udmLﬂm_oLhm winding are connected to
the terminals- of' *t—felephﬁrm—m'—oﬂrer suitable Teceiving mstmmc,m :'

Near the ends of the: core; or in closu pm\mnt) to~it

-

arrangement, s so-moved or rev olved as. to cinse & slox “and consta
change, or successive reversals, in the nmgnetls, ' ;
Lhave noticed that if electrical usctl]a.tmnsr )

from a tr.ummtter nccoulmg to the now well» vnuwn m thod




“ the poles df the rotatmg ik
-inecreasing thelr d1stanee from n, whtlsc Lhey are strongvst when the_

- stiff, thin- pipe of msulnmng matefial in-order to prevent cha.hnc' of

— erloyed whiah

. ‘;over a dxstancc of" lo" m)les, ’, }
- ~high:, Lmd It has-also becv 'sté:f;ii’ncd t,hai; s’ignals é{th 'be. obgamcd,
‘over these’ distances with the new detector when cmploying less power
“at the transmitting station than-is necessary if:a i(,gable coherer he-
substituted for the magnetic d tector: -1 have: hatt -oecasion ‘to notice;,
however, that the’ swmls aadible. in thﬂ tclepnone “are wedkest when'_ el
snet have just passﬂ the core and - are-"

- magnet L

Very. gnod results have also bceu ohtamcd b) keemng tbe magnet." i

* fixed, and-using:an endles’s iroit Tope or core: of ‘thin wires. revolvmg on.

~pulleys (worked’ b} a-clogkwork” nrr'mgement), which-cause it to travel’
through the copper wire windings, in proximity toa hmse shoe magnet,
“or, preferably, two horse-shoe magnets with their polf.,s close to..the -

" windings, and with their poles of the same sign ad]acent. In thxs case
the copper wire windings are sepamted from the iron by means-of a -

the wires. - With this’ ammgemcut thc swnals .xppcar to. he qulte’
uniform in:stren _g\‘,h L
There appears tobe a: eermm m*mm,txc force w }uch gwes best; results, -
but different qmﬂrﬂer E-ire ferent values. There would

" also appear to be a imrncnlar speed of revolution, for:the magnets: -~
s more- smt,al»le «th.m an) “other T have. ohtmned
‘e ' vol\e at tha, rate of one‘ S

- 1 have observcd that: hy far the best, eﬁ'ucts are ohtamcd when uSl‘
hard drawn xronwms or 1ron wire th.:.t has been consxderdbly stret.ched




] and rehable than a cohercr, nor does m requlre any of-the 2 adjustments
~ or précautions which are necessary for the good working of th d
- Further ad\dntages in:its use become appax‘ent when'i it is e
in’connection with my syntonic system of space tclegraphv- :
to this system, electrical syntony hetweon the transmitter and 1 recexver
s dependcnt on the pmper “electtical resonance of the various circuits.
of transformers used in the receivers, With certain ‘coherers ‘one. d"_ <
culty has’ been that it was ‘not. 4lwavs possxble to. reqtore them . b;
. wechanical tapping: ch they pos--
sessed hefore heing affected h_y the transmmted elecmc waves, the resul
being that the secondaries of the recéiving transforriers: were atcértain:
times open and at other times closed by a variable reslstance, thus .
_ causing an .zpprccmble \.matmn in -their uatuml perxod of electrlcal
oscillation. :
The magnetic detector which Lhave descrlbed pOSSQ:SES, on the other’
lmnd, a practically uniform-and ‘constant. resistance much: lower than’
.that of a coherer in its sensitive condition, ‘md as it Wi“ work \Vltb o
much lower E.M.F.; the secondaries of the t,umng tr&usfarmer&can_’bzf
made to possess much less inductance, their period of oscillation: bpmg
regulated by a (oudenser‘ in’circuit with them, which condenser may
bo ‘much largcr (m CONSEY ’

accurately to a par ucular mdxa.tor of fa.xrlv pcralstem cleccrlc wave
The cwsmlerauonsmmled%e%h&eﬁns&mctmn of thc above-

described deteetor are .the: following :~=It-is & well:known fact t;hat
.after dny change has taken place in:the ma?ilctle force ac ing’
piece of iron, some. time. elapces before the Correspondmﬂ char
the magnetic state of the.iren is compicte 1If the applied pagnetic.

~ foree be either subjected to a gradual increase’ iallmdegLMqua
gradual ‘diminution, or cauaed to eﬂ‘cct ’a c; chc var" n

. sponding induced: mag s :

~ changes_in the: dpphed force

ﬂesm—l%f }Tas

Ta tlns t(.ndency vlag”benmd l’ro-
n'the name of Mannet;c Hysteresi




T ) ot zron whlch is- bemrr sub]ected nt

nngnetlc force produce sudden v‘xrmtlonq- “its: mag

mstea,d of slowly fol]owlng the v.m:mons

: ftpphed would at eack spark of the transmltter suddenly dummsh it
magnetic lag cmused hy- hysterems e E

- wThese ]crks in the magnetm cemhtxon of the 1ron wou Ld I thought .

c.mse md

pcrhaps even re‘xd on a gftlvanomete S
The tests to which T have refesred above conﬁrm mv bellef that e

magnetic detector can be substituted for the coherer for. the purposes

of long-distance spage tc]egr%phy 4 . >

“ A" Note on the Eﬁ’cct of Daylwht, upon the I’ropaaatxon of

E}ectmmacrneLhnM Long . stt;ances * oI By
G. Marcoxt, M.LEE. - Communicated by Dr. J. A I‘LEMING,'

I*.L,S .I\eeelved J une 10, --«Read June 12 190‘7

Dmlng some ifm‘gﬂiﬁmﬂcc telegmphy 'ocsts cm‘rwd out
towards the end of February last. between a tmnsmxttu' "jstatml
sitnated at Poldhu, on. the coust” of Cornwall; and a receiving sl:atmn—'
~onboard the U.S. s.5.7% Phll.»delphm t,mvellmg from Southampton to’
“ New York, I had ‘the - -opportunity of notmmg for the: first time:in- my
experience,. comulemble differences in- the distances. at” which it
‘possible to detect the received oscillations during (ln,yhghb as-co
pared wnh Lhe dwtances at whxch the eﬂ'ee “could be_ohtai




' whth thbse (onductom were charged durmg tr'msmlssmn was. suﬁi_lent
to cause sparkmg between:‘the : mp of ‘the Sdld wn'es dnd an arthed
conductor across a space: of 30.cm.t R £
The geneml engineering armngements of tho electnc-power sta.tlo Y
erected at Poldhu for creating the electric waves "of - the?frequ :
* ‘which I desired to use, were -made by Dr. JoA I'lemmg, FRS,
also devised many of the details of the appliances for- producmg and_,_ '
contrqllmg the electric -oscillations:: -These, together with _devices ©
introduced by me'and my special system” of syntomsatlon of: mdu
circuits, have provided an electrxc—wa,ve gcneratmg plant more owar -
ful than any hitherto constructed, : :
At the receiving station on the ship, one of my reeelvers, as dcscribed‘
in the Society of Arts paper above referied to, was employed, and
the signals were 1ecorded on the tape of a. Morse recordmg msbm- ;
ment. B R T U
A receiving transformer aceurately tuned to t
electrical oscillations radiated from the transmitting station at Poldhu
was connected to the coherer in the usual manner. ~ . - §
The recelvmg elevated ‘conductor’ was” constituted of fou almost‘
__vertical wires’ sustained in. position by the ship’s- mast' the Summit of
which wires was about 60 ‘metres above the sealevel, - At theu' low:
end they were all conneetefkto%heﬂﬂeﬁerWﬁngtrument R
My assistants-at Poldhu had received instructions to send a s cession’
of Ss and-a short, message at.4 certain pre—m’ranged speed e\’ery ton
minutes, alternabmg ‘with five’ mihutes of rest, “during 1 the following
hours :—From 127to. 1 ‘Ax, from 6.to 7 AM,, from 12 ol
fxom 6:to 7 v, Greenwuh mean. tlme, ever; (L\y from the 2

* See ‘Journal of the Soclety cf Arl:a, vol 29, pp 506 ,517
+t Note, added July 5,.1902. “The, sa.rk-len




hE notleed that at d]stmces of: over 70 mﬁes from the: sending sta.tlon, he -
¥ 'signals at 6 '4,M. were qmte clear and distinet, whereag by 7'a. ﬁbe} e
" had .grown weak almost to- totdl dlsnppoamnce, strengtll this :
| - apparently diminishing in propormon as daylight mcregsed’at Poldhu. -
"\ No“such weakenmg of ti eable bebwegn thb hou s of [
K1e mldmght and 1 AM. o ‘ :
2\ With-a-view to further tosts in thls same €O necmom carnul out N
e ther experiments -between the “station at Pg\ldhn and-a receiving
. }thon (in-all respects similar to the one on the *“P M phm. ") sitnated .
-+ at.the North Haven, Poole, Dorset: - The dxst(mcc between the North™:
- Haven d]ld Poldhu is about lo sf,atutc mﬂes, of V lneh ]O‘) are: “over’:

- when\fonr vcrtxea]wes%%‘l metres iugh were used i hnectmn Wi h "»j" :
the receiving instruments, whilst, all other conditionis Deing the s‘ﬁnL '

: durmg the day. the height of the wires reqmmd ‘to b' 18 m”i/r
" in order'to receive the same signals with equdl clearness e e
. The eause of  these. observed differences m tireﬁ:ﬁ'(:cts*‘ btzti,n‘t:d}&»

night as compared with those noticed by day -may. be*dug to thedis
electrificatiyn of the transmitting elevated condncmr, operated by th o
v -mﬂuenw of vvlayllght ‘The “electrical oscillatioiis in the, tral smntn\«r
elevated. conductor Toay thus behprcvented by Lhe dlsehargmg nﬁucncc -
of light from: thmrmg 50 gleat an, 1mpht;ude s they &tbam i
darkness. . -
. .The diselectri cat}on of. nemtn ely charged metalhc bodles b%hsht
ghas heen notlced ‘y many observem *: and a8 c'mch almmam h o
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Ilamw Immmumq fmm (/ertam .Dmmtzmzs-,
) By G. ‘\L\nm\x LLD DSL

«( unnnmm .m_;l l‘n ) Flcmmg F R S PLCCLVCd M«u‘n
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v

) ,.tvlw blllf’l(,t‘ of th@ 1gruund or water. ; -
\\ ]l(‘l\ a.n mmlaml horizoutal wire,-AB, such as lS shm‘m 1

nnmul on investigating Lhe _space. amund such an oscxllator
xuduumus L‘!)uLter :

. hp.ul\. 'mp, W hxlsa the mnlmtmn s ml or rmches A mmmmm,

which are (\pplr)\lmmel) 100° from the dm,cuon in-which. th
effect vee urs. : '







B c.,m shaving observad Curnfatin miero. .m;u

bppd Bt 28vEhed End Of RA«mng Condugtar’ undav‘

e conditions of Direction $hown below

3 L fansmr“mg Conductir =Horizortatrotatin

; B from 0™0 360" 1. 5 metres sbove ground .
S e e Recewing Conductor- Yerfical, fixed .

. hungM’ & metres . E
Langitsf {1"«: mm‘\u% Conductor -

T ceiving onductSr 18 mefres

- D-sfance e\{'ﬂ-ansmxssmn 260 1 +

Flu 2. ¢

obt,duwd — : .
S0 VAT rnmmu!er -—Lonductm 200 metms in leu‘
“15 ‘mretres above “ground ; spark lengt,h abotit:2 o
Ixerczwr.—Sxmllm conductor supported 1 metre abo
; one end to a detector und to c-arth as usual. -




5 weed Gy
-atvarthied #nd of Receriing Cond
" of

the condrh tors Shown bekow =

ontal

“as are mentioned st ¢3),"
he veceiving




At (llfflcn (-nm‘unam [wlaml hy mm\n% s)f &

280" me res m luwth, lmd on the gmnnd aud

)00 lu}ums .mmm) pmv;ded that um free. eml’ of* the‘s
diretly. away from the direction’ “of Poldhu, - No mgnah can

the horizontal \\'m‘ at, (’htdun Ihxll\t"i an nxwk ot more t,ha ‘§5°

uf hwrlmu of . Poldln, - ' ~




T s

Gorve showmng Gbveried Currentn

S gip'mtm.'a. “Horiyantel rokating §
: TherEl Sboue Prdund

Trem kg Conduckor o %‘.‘s"—éhcs
R g Conduitar 4 Samatvén




Recar ny:
" drom 0'% 3591: 150 metren sbove. Qmupj%
) of L Tanamitling Conductor
;L'?‘g”: of \vR{ccwn;g anguctor: 3
Dis¥ance .of Tran:

. Fl_uv."




stderable——u umrhw»n w hn 1y rendors xt dnﬂmuh to eat
: within the-walls ol a Jaboratory. :
S Ahave fonnid the results to be well marked for wi
aded over; hut huve not been- wble to nhmm FER
. employing miue I shotter wi avess=the effeets follow
not. yu

had thae to dnvétigate.  Theve ilso appenrs i
i so far as. t'ﬁ}i(“lw ;it long dixt;’mcvs are’ emwenw«l

lnuh frequency m(l[]atmn‘i are stmwd bv MEARs nf a4 aiit Spar
charging it to carth or to unother b(uh, as was nsnal 1 i myearly o
Hertzian-wave wircloss telegraph-feansmitbérs, :

IT inductive éxaitation 18 employed, That i, if thie 1
‘m the 1 admtmg conducmr from mmtheroacﬂlat,mg Lll‘(‘ul‘

mployed at ﬂw Lranﬂmxtter




earing o d:recuon ol‘ dnsm
these’ stray xln
of .ohserval
relation betwcen the bearmg of smnu _
these Aatural eieutrw Waves; I preposn to carry-oup 8 e fum:her inves
uons on the subject;

I ought to explain that the e\pemnent,s desmbed m
out dumw period of 1na y ot ths,
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