Lspe(-mllv hy Professm J Hcm*.), Abrm, Tiord - Rﬂ)](.lgh, and. nthu'
Mr. E-Rutherford also has described: 4 magnetie detectoy of Llecm
waves, baséd on the partial demagnetisation of s small-cBre compm
of fine steel needles, prwxousl\"magncnsed to satiration; ‘and: Iﬂ,v.ced,
in a solenoid. of fine copper wire ‘connected to caposed plates. "By
means of a magnctomctcr Mr. Rutherford succeeded:in- tmung the’
effeets of his electrical m(h.ttor up toa distdnce of f mxle acro&s Cdm
) }rr‘l(]f"(, * . : 5 : :
'Ilm deteetor which T am- ahout to (1escnbc is; Iy my opmlon, hascd;
upon the -decrease "of magnetic. hysteresis which t.zkcs place ‘in‘iro
when, under certain eomhtmns, it'is exposed tf) the cﬁcct ‘of - }ngh
frequency or Hergzian waves, " -
As employed by me up to the present, it has heen LonstrmtuT iri th
following fmanner :==On a core.or rod consisting. of thin Imn wires arg” .
wound one or two layers of thin insulated copper: wire. . Over® tbx'*;ﬂ
winding, insulating material is - placed, and over, this again;’ \u)ut}n‘r“‘
“longer wmdmg of thm copper wire contained in a, harrow—hobbin—
The ends of the winding nearést the iron core are cmmcctul m the
plates or wires of the rescnator, or as is the usual prietié :
distance spaee telegraphy, to carth.and to-an clevated- cond
" they may be connected ti the secondar y-of asuitable reeuvuw tmnp
former or intensifying coil, such .as are now me}og ed “for- S)nt()m(?
wireless telegraphy.  The ends of the other. winding are connected to
the terminals of *t—&e’rephﬁﬁe—rﬁ—ot’rrermblu rmenmb mstmmuu, =
Near the ends of the cove, or in closg pm\mnty to”it; s '
. magnet, prefomblv a horse-shoe - ~magnet, which; by .a elockwork
arrangement, is so-moved or rev olved as. to_ciuse v slow and:
change, or successive reversals, in the- nmgnctls it ",gf thc ir
Lhave noticed that if electrical usclllanuns of -suitihle i—btr
- from a tnmm}tter nccoxdmg to thc nm\' we]l known mcthod
changes sire effec ec




Ver ceases to ‘be. percepm_. ,
th enerated at, ver' shiot dxstances from the: radmto

i ';0\'01‘ d. dlsmnce of: 1.)" mlles, ot “lucn/w‘) ;u'e over scf 1d ™
~ ~high:, land. It has also been’ astertamed that sxgnals can ‘be obtamed_'

‘over these distances with the new detector whe employmg less power:

"at the transmiitting station than-is necessary if:a 1cl;able coherer be

substituted for the magnetic detector. 1 have hatt_oceasion to notice,

however, that the sighals sadible in the tc,leylmne are wedkcst when . =

- the poles of the rotatmg maghet have just passed the cote and - are- .

increasing thexr d}stdnee from 1t wln%st they are strongest when bhe‘
magnet i
" Yery. gnod results h.we also beeu ohtamcd b) keemng the magnetx

“ fixed, and:using.an endless iroit Tope or core of thin Wwires revolvmg on.
pulle} § (worked by a clockwork’ armngement), whieh eanse it to: teavel
through the copper wire windings, in proximity toa herse- shoe magnet, -
“or, preferably, two horseshoe. magnets with their . polw close to.the

" windings, and with their’ poles of the same sign Ad]acent. In thxs case’
the eopper wire windings are separated from the iron by means-of a -

- stiff, thin. pipe of insulating material in-order to prevent chafing of * .
the wires. - With_ this- armnﬂemeut thc swnals a.ppear to b(, qmte’
uniform in-stren _gth' . '

There appears tobe a: cartam m'mm,txc forec w hx( gives besb resu]ts :
but dlffercn{ qmﬂ‘rtre# itire ifferent-values. There. woul

" also appear to he a imrtxcular speed of revolution for:the magnets -

—employetwhich s more. suitable than any “other: T bhave obtained

good results v.hen causmg the mdgnet.s to- rcvolvc it th&, rate of one
revolution- " A usmt‘ A moving core, by ca.usmg o
1'; to travel at. a specd Of d.b()llt 30 om. inyg seconds. :

1 have observcd that hy far the best. effocts are o\hmmed when using.
‘hard-drawn iron wires or ironawire thut has been cons:dembly stret,ched_
or f\thed b(,yoml 1ts hmlts of da.suelty prxdr to its emplo;, Hien




or. precautmns vsluch are necessary fo the good work ]
.Further admntug‘es inits use becom appe

of tr.tmfomwrs uscd in thc Teceivers,. 'V
culty has” heen that it was not. aiwavs possxble to Tes|
- mechanical tapping: ’
sessed hefore being affected h) the transmmted 'electr'c ‘Wwaves, the
being that the secondaries of the recéiving transforners were
times open and at _other times closed by a variable : 1

_ causing an .npprecmh]e variation ‘in their natuml perxod of - elec ]
oscillation.

The magnetic detector “th]l I'have deacrxbed posscsses, on l:he ‘other.
hand, a pmctxc.llly uniform and ‘constant. resistance much: lower than’

-that of a coherer in its sensitive condition, and,. as it ‘will work w1tb AR
much lower EMLF., the secondaries of the mmmg trans!anmex:smn_b(ﬁ-

. made to possess much less inductance, their period of oscillation: bpmg
regulated by a condenser in circiit with them; whxch condenser may
be ‘much larger (in conm[u@rfcc—oﬁﬂmmmTance of the circuit).
than those used for the same ‘period of oscillation in a coﬁerer eireul

—with—the result that the receiving circuits ean’ be tuned much’ (
accurately to a particular radiator of fairly persistent electric waves.
The cms@rmsmm;e—eh&eeﬂsﬁmcnon of the above-v 3
described detector are .the follomng =TIt is & well-known fact that;-‘

_after any change has taken’ place  inthe mag_,uctlc force acting on
piece ‘of iron, some. time el.mpees before the corresponding
the magnetic state of ‘the iren is cnmpkte -If the applied mag
force be either subjected to & gradual i inerease’ mllmmdjlwqua_ :
gradual diminution; or oauwd to effccc & seyclie vari '

. Spondmg induced: mag ra frin=the—in
" changes_in the. dpplled force
ﬁuw ng.}Tas Vén'the name‘ Ofi Magn'eti Hy




<> perhaps even read on a g'tlvanomete R =

B dpphed would at; each spark of’ the transmltter suddenly dm‘umsh‘
: fmagnetxc lag caused by hystereaus :

- “These Jcrks in the magnetlo condmon of the iron wou.d
" eause inds : §
the’ smn.xl’s transmltted to he deteetcd mtellmrbly on

The tests to which T have refetred above eonﬁrm mv bellef thnt e
magnetic detector can he substituted for the coherer for the purposes o
of long-distance spage. te]egmphy . '

“ A" Note on the Effect of D1y11<r}1t. upon the I’ropaﬂamon of
Exectmmavneuw Long " Distances.” ~ By
G. Marcoxt; MLLEE. © Communicated by Dr. J. A FLEMING,' i
I«‘ RS, R ecewed Ji une 10, -—~Read June 12 190"

Dxmng some iUn‘g?iﬁtmpucc Eelegxaphy ésts c'u‘ned out
towards the end of February last. hetween a tmnsmxtbm' “sta
situated ap Poldhu, on the coust of Cornwall anda wcew)ng tamon
~onboard the V.8 s.5.7 Phll.zdelphn » tmvellmg from. Southampton t
*New York, I had _the -opportunity of notlcmg for the;first- time: in-my .
experience,. comlderable differences in’ the distances’ at wh
possible to detect the received. oscillations” durin
, paved “yith Lhe dlstances

mght ST

- Before descmbmg

g (1aylnghb,' zlts com
at whlch the cﬂ'ccts conld he ohf'nn Y




' whxch thcse conductorb were eharged durmg transmlssmn was. suﬁicwntf

%ﬂesswsbamed in posltlon by the slnps mast the 8

wp by a hOI’lZOnbd] wire stretched' between
hlgh .md pldee(f 60 metres ap‘m .
Th

tor thc tmnsmlttmg mstruments it the bottom [ Thc patentlal to"

conducbor across a spa,ce of 30_cm 'l‘ ~ :
The geneml engmeenng armngemenbs of the electrlc p(_)_wver stat

contrqllmg the elecmc osclllataons These, together wlth d
introduced by me'and my special system. of syntomsatlou of “induct
circuits, have provided an electrie-wave gcneratmg plant more powel
ful than any hitherto ‘constructed, -

At the receiving station on the ship, one of my recewers, as described
in the Society of Arts paper above referied to, was employed, and .
the signals were xecorded on the tape of a Morse recordmg mstm ‘_J
ment. S -

A receiving transformer aceurntely tuned to t‘ -~ peri
electrical oscillations radiated from the tr.mslmttmg station ab Poldhu :
was counectbd to the coherer in the usual manner. ' '

which wires was about 60 ‘mietres ab(xve the sea-level
end they were all conn i :
My assistants-at Poldhu had: recelved lnstructmns to send a successlon_.
of Ss and a short message at i certain. prawrranged speed, every ten:
minues, alhernabmg with five_ minutes of rest, during the following -
hours ~--F10m 12-to 1 ‘Anr, from 6.to 7 AM, from 12 to l P.
from 6:t0 7 P, Greenwich. mean. tlme, ‘ewery day from the

* Sve * Journul of the Socwby of Arts, vol 29, pp 506—517
“+ Note, added Jul y 5,. 1902 “The. 8 a.rk-len’ o b




h.md grown weak_almnst to- toml dlsappf’amﬂces t
S appa,rently dxmuushmg in proportlon as daylight ine
- “ No such weakemng of ] t_llea_ le-: bet,wecn thb hom‘s of

mldmght and T'AM.. :
-~ With a view to further tests in thls same col mecnonv_‘I_ caruul out

. ther expenmenbs between the statlon at Po dhu ‘and a receiving.
e.phm ) situated

'between the North

e]ecmﬁcan T of the transmmtmg elew.tted conductor, opem ed by th

v mﬂuence of flayhght ‘The electrical - oscillstions.in the, tra lsmlttll\ﬂ
ek ctor nmy thus ba prcvented by J:he dlﬂcha.rcrmg ; »ﬂuuncc -

arged metalhc bodles b}\

,,The dlseleetrl cat}on of. nemtn ely ch




PROCEEDINGS
THE ROYAL SOCTETY.

. “\Iavnenc Observatiens in Eoypt 1893—1901.” By Captﬁﬁ =
‘H. G. Lyons, RE.  Communicated by ProfessorvPﬁCKER,
Sec. R.S. ecelved June 6,—Read June 20, 1‘)01 o

The following Magnetlc Obscrvacxons have been made at various -
times during the years 1893 to 1899, at first with a De¢linatorium,
made by Bamberg, of Berlin, the property. of the Egyptian Govern-
ment, and later with a Kew- Magnetometer, No: 73, and ‘Dover’s Di
Circle, No. 99, both kindly lent by the Council of the Royal Society”
on the recommendation of Professor A. W. Riicker, F.R.S, These.
observations .ar¢ most convenicntly divided into five groups, each of
which includes observations made daring a single period -and 'with a
single instrumiént— o b

1. Obhservations made with a Declinatorium by Bamberg, of Berhn

(a.) In the neighbourhood of Cairo, 18931894,
(b.) In the Lybian Desert, near the Kharga and dehla Oases, ’mf(f”
° December, 1893, and January, 1894. " <
{c.) Tn the Lybian Desert from theé Wadi Natrun to the Bahana
Oasis, April, 1894. . ‘ ! L

II. Observations taken with ch Mdgnetometel, N ——f~73 and
Dover’s Dip Circle, No: 99, in the Nile Valley from Cmro to the "nd
Cataract, November, 1894, to June, 1896, - B e E L

PR

_ (a.) Declination. (5.) Dip and Horizontal Force.

III. Observations taken to- determme the. Dmrnal Varla,twn of th‘

“Deglination.
-1V. Observations -taken_at Helwan riear Cuno, in Nowember n

December, 1898. 2
- V. Determination of the Annual Vanatxon from the above

- tions and those of verious, observers in prevmus years}
YOL IXXI k :




Colleue,o
1903,

London. ecewed Iﬂ,bru 11\' 11 ——I gad M{uc

'Lhe known power of elegtrrc'ﬂ U'crﬂ*ct:nm‘f 0. dem.mn(,tlsu
steel was first applied in’ the construction: of a’ détector of Hertzian
waves, as far-as the author ig_aware, by Mr. E. therford.* S The
_power pos-esaed by electrical oscillations to .amiul the mdanetn,
hysteresis of iron was discovered by Mr. G. )Iarcom and -tpphed by
him in the construction of his ingenious and e),tmordm(mly sensitive.
Hertzian wave detector, for use. in. eonnection with wlreleas tek~
graphy.t . o L

The follo“mu note describes. a form of nuonetlc Hertua') wave
detector, which hdb been ¢onstructed By the writer for the.purpose of
quantitative experiménts in connection with Hu‘tzl(m waves. N

Every one who has experimented with a Hertzian oscillator, ‘or
clectric wive radiator in any form, involving a spirk gap; is well,
aware of the immense difference in the 1<1dw.tne power produced by
slight alterations’in the nature of the spark or the slmk balls, and }ns
fclt the want of some instrument which shall indicate and measure .
exactly the intensity of the radiation. As a receiving instrument; the:
coherer or seasitive 1mperfect contact is . of very- little use quantita-
tively, because its indications are influenced by very slight accidental
chang“s at the contact or contacts. Thlh, the sensitiveness. of the ',
metallic filings coherer .depends upon the: manner. in which it was left
after its Jast-use; and by the mode in which it is tapped or- shakeﬂ, S
and the change'in the- »conductlvny which it experiences op the 1mpdcb
of an electric wave, is variable and uncertain.. - Hence, hough sensi--
"tive as a mere wave detector, the coherer is of little or no use in:
: quanmmtwe work. On the other hand, the magnetic detector is not
only superior to' the cohever in sensitiveness .when properly: con
structed, but is capable of being used.as a mefsuring mstrument ) 1n, :
the form in which it was constructed by Mr. Rutherford, an extremely
fine bundle of iron or steel wires was magnetised by means of a:l:
magnet, or by being placed in the interior “of a solenoidy.and. then:
demagnetised by an electrical osqﬂlatlon pa%mg throurrh anothel‘ coil

* See Mr. E. Rutherford, “On 1 Magnetxc Dctoctar of El(-ctuo Wavea
some of its applications,”  Roy..8ce, Proe.,” 1896, ml 60, p, 184, soe als
Trans,” A, 1897, vol. 18Y, p. 1.

+ Mr. G. Marconi; “Note on’
can be employed ‘as a Receiver for Space Televruph
\ol 70, p. 341. .




surrounding it. " The" amount r)f ‘demagnict ‘
means of ‘a magnetometer. Tn this form, it ‘has bum., much us
experimental work, but it was not a telegraphic receiver.®’

In the scnsitive telegraph receiver invented by M.’ \Ifcrcom the
change in magnetisation of the iron, due to the tempor. ary : abolition of
hysteresis, is detected by the production of a  sound: ina tel;\lw‘neuf:
connected to a secomlary coil surrounding the iron. ;

After trvmxr various forms, the- ¢ hag found that & convemcnt
magnetic (lLtectox for chumn waves can e constructed i in the fo]lm
. ing manner :— T

On a pasteboard tube, ahout f of ‘an inch i (Ii;n‘netel‘ .'m'd' 5 OI",’
6 inches long, are placed six bobbing of hard fibre, ich of which’
contains about 6000 turns of No. 40 silk covered copper wire. -~ These
hobbins are joined in series, and form a well-insulated <econdary coily L
_having a resistance of about 6000 ohms. - In the interior: of this tube -
are placed seven or eight small hundles of iron wire, each abouf
6 inches in length, each bundle being composed of eight. wires, No. 26 -
S W.G. in size, previously well p‘Lmﬂ%nOd or painted with shellac
varnish.  Each little bundle of iron is wound over nmfmmly with a.
magnetising coil formed of No. 36 silk-covered copper wire in one
hye ry and over this, but separated from it by one or two layers of
gutta-percha tissue, is wound a single iayer of No. 26 \\ue, formmg a-
demagnetising coil. - This last coil is in turn. covered over with-one or
two layers of gutta-percha tissue.

The magnetising or inner coils are.connected .in series with one
another, so that when a current passes throngh the whele of them, it
magnetises the whole of the wires in such a manner that contiguous
en(l% have the same polarity. The outer or denmvne*mng coils are
Joined in pamllel Associated with 'this induetion coil is « rotating . ..
commutator, consisting: of a number of hard fibre discs sectred on o
steel shaft, which is- rotated by an electric motor “khout 500 tinmies a
minute. There are-four of these fibre dises, and each disc has let 1 -
its periphery a strip of brass, occupying s certain angle of ‘the ciréum-"
ference. -These wheels may be distinguished as- Nos:1;2;-8-and 4.
The brass sector of No. 1 occupies 95° of its circumference ; the brass
sectors of Nos. 2 and 3 occupy 135° of their cucumfomnce; and that
of No. 4 disc .140° of its circamference. Four Httls springy. brass
brushes make contact with the circumference of these “heels,vnnd
therefore serve to interrupt or make electric circuits as- the -dise f
revolves. The function of -the disc No. 1-is to make and - bre: uhe ‘

* Noto added March 7th, - A general termn seems to be 1equn'ol to, mclude ‘all
forms of wave-detecting devices. . The author suggests the word kuinascope’ fron

xipa, & wave) for this purpose.  Uncouth phrnses, suclic a8 anficolerer o

n Y

decohering-cokerer, whiclvhave crept into. use.in Lonnc(.tlon with, Hertz,
telegraphy, would be rondcred unnecessary. :




iron  busidles

‘thus by applying a magnetising current to magnetise them ‘during.
_portion of one period of rotation of the disc, and leave ‘them. mag:
netised in virtue of magnetic retentivity, during the remaining portion. .
The function of dises 2 and 3 is to short-circuit the. terminals of the
.secondary coil of the bobbin during the time. that the magnetising.
carrent is being applied by disc No. 1. A sersitive movable. ‘coil.
galvapometer is employed in connection with the secondary coil, one ‘-
term{:ml of the galvanometer heing permancritly connécted to one .-
terminal of the secondary coil, and the other terminal connected =
through the intermittent- contact made Dy the dise No. 4.. This dis¢ g
No. 4 is 5o st that during the time that the secondary. coil is short- -
cireuited, and whilst the battery currentis being applied to magnetise,
the iron wire bundles, the galvanometer circuit i interrupted by the™. '
contact on disc No. 4. o : Co

The operatibns which go on during one complete révolution of the

discs are as follows :—First the magnetising current of a battéry of
secondary cells is applied to magnetise thefﬁ’(}n bundles, and.during
the time this magnetising current.is being lapplied, the terminals of
the fine wire sceondary coil are short-cireuited and the galvanometer

" is disconnected. Shortly after th€ magnetising current is interrupted
the secondary bobbin is unshort-circuited, and an iustant afterwards
the galvanometer eircuit is completed and remains completed during
the Temainder-of one revolutioin. Hence, during a large part of one
revolution, the iron wire hundles are left maguetised, but the mag-
netising current s stopped and the galvanometer, is connected to the
sceondary coil. If during this period an electrical oscillation is passed
through the demagnetising coils, an electromotive force is induced. in
the secondary bobbin by the demagnetisation of the iron and causes
& deflection of the galvanometer coil.  Since the interruptor discs
are rotating very rapidly, if the electrical oscillation continues, these
intermittent electromotive impulses  produce the effect of 4 continuous
current”in the galvanometer circuit, resulting in a ‘steady deflection,
which is proportional to the demagnetising: force-heing-applied-to-the--~
iron, other things remaining equal. If.the oscillation lasts only a very
short time, the galvanometer will make a small deflection ; but if the

. oscillation lasts for a longer time, then the galvanometer deflection’
is larger, and tenids to become steady. e L

By means of such an arrangement it is possible to verify the Tuw

according to which variation falls off with distance. ~The instrument,’
can be employed -also as a telegraphic receiving instrument, bub jts
chief use will be for comparing together the vave-making ﬁoyﬁ;br"vof ;
different radiators. For this purpose the oscillation coils must be coii-.
nected to two long.conmecting wires, or one end may be connected
the earth and the other to o vertical aerial: ' This detector serve:

cirenit of the magnetising coils  placed Found ‘the.




mst'mcq to qhow in 4 very marked nianner the.g
differéyees in the surface of the spark balls. If a steddy geries
sparks from an induction coil is passed between the spark balls of ¢
Hertz linear radiator, it will produce a stmdy deflection on a galvan
meter connected with the above-described receiver pla,ced at.a distance.”
1f the balls are then pohshod the galvinometer deﬂectlon lmme(hate]y
increases considerably.
smeared - with “oil, the gah anometex*—r f}eﬁeemo decreases Tf the’
radiator is .tpproachcd to the receivér, or withdrawn from it corre-
sponding variations in the galmnometel deflection take place

Such an instrument will probably be found of great ude in- connec- -
tion with the design of radiators and transmitters for Hertzian wave:
wireless telegraphy. Up to the presént it has been generally. difficult
to ascertain whether an improvement in the signalling is dueé to an
accidental increase in sensitiveness in the Cohercr, or to any alteration
or change made in the transmitter: .

Similarly, the instrument promises to he of considerable use in the
investigation of - the transparency or opacity of various substances-to
Hertzian waves, not merely qualitatively, but in the determination of
a coefficient of absorption. Preliminary experiments of.this descrip-
tion made with the ahove-described instrument seem to promise for it
a field of practical utility, both in the laboratory and in connection
with Hertzian wave telegraphy.

In the numerous experiments which finally resulted in the construc-
tion of the above-described form of wave detector, it was found to be
essenitial to have' the iron core in the form of 2 number of ‘small
bundles of iron wire, each wound over with its own magnetising and -
(lemagnetisi"ng coil. No goo results could be obtained when the iron
core was.in the form of a large bundle, say half an inch in dmmeter
and enveloped by a single magnetising and demagnetising coil.

Another condition of success is the short-circuititig of the fine wire.
secondary coil during the time of magnetisation of the core. =The gores... !
- can be indefinitely increased in size, provided the augmentation “of .
mass is obtained by multiplying small individual cores, eéach consisting
of not more- than eight or ten fine iron wires, and.each wound over
with a separate magnetising and demagnetising coil.” The electro-
motive force in the secondary coil can in this manner he inercased as-
ninch as is desired, and « very sensitive wave detector produced, The. . -
commutator can be driven either. by “an electric mot,or or by ‘my other it
source of power.

In conclusion, I have pleasme in mentioning the mtelhgenb asslstance "
rendered to me by Mr. A. Blok in the expenmems condueted in con-
nestion with this applmnce ' Y
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