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Review of ngress in Electronics

o II¥, Photocenductivity
ea By €. WINDRED, AM.LEE,

«Por over B8 years the mew olemsent (pelesiusg) remained Ietie S
hat a chesalcal curiesity. If was fommd thet ils atom weighed 792

tiznes as moch as the hvdvogen stomn, dhet it melted at 217° C. P

and bofled @t 690°; thet it eccorred iu several ¢ aliotropic

modifications, the lighiest of which weighed 43 tivses its own bulk

of water ;3 that it wee ‘mecluble im wuter, but dissolved readily in

» acetone, solline, amd other orgendc Hguide; that it was ellied to o
sulphor & non-metal, on the ome bsud, snd to telluciwa, ¢ msetal, E
on the other, belng iteell precticelly nom-metallic . . .»* B, E. Fournier O
DPAlbe, ¢ The Moon-Blesawnts an Inteodoction te the Wounders of %
Seleniuin,” Londow, 1924.
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gu paienl wnd cheusicai properties of the

forme o sciepium to It ia reascoshle to suppess thet the =
sl 7 '_“ bei  off free eisctrons “ﬂmw ﬁrﬁ -
T  to ooonpage the velons  thiy wsy with light of & gives Ve 5 %)
of resistivity in Table I* with that of lum‘ will be proportions! to dhe light . s
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came well knows,! but it wes mot mngil o ¥ i obmm. om. i, h‘* Egure @f @ﬂﬁm’w witll aine nlmmlﬂy reault dn the <= j
- 18ys that ity curiows & &l proper X ok ot crywiglii by creatiom af 3 residpal positive jom, It i

wust be pappossd ‘lne the rectmmbing- .
tigi of electrons and lons s costinually

et were obeorwed. Om Fabomary 4 of vairnies
thag year, Willonghty Smith sddmsed 4 x o)

4 to Latiawer Clavk, Vice-President of the » far copper, tu'ing pluoe io the mostecial whils it is E
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T ‘3mme f und 2o sseistasikt, reprosecis w retio-of some 10" mnd in o of praduction of dous and wlectrums -is >
: My, i che @:m of which Wﬁ?‘; D more of an inswiator than  squal o their rate of recombiustion. .
me,«cg that the cloctrical .?@SM‘& o cond petorn % '
selenium coaderwent cha: s the present wribdy eus stventien “ﬁi’j’* M“b;; thi§ thooy, Fournier '
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vesistors wae much greater than whem Hoghes and v Brifpeé 7 mimed by ita futeaity for & given wave- Y
the wembighi was sbecpred, A < ¢ : J-*‘\-‘z b, thew  the mumber of slec SCEroRS
This discowery ressited in & great xnd iom) E““"'“mmﬁiﬁ@w be :
dead of wiemfion being ¢ oven by oX, where ¢ I5 a suiighle cone ;
pelenium and #3 possibilives . et i siant. it be ssrumed chat the rate of
- Siolieaiton 1% pow thon Some | Iy OUErTed a‘:{mfx'l: ol ug';: on recombing , aation - poporvosal to the 1
I_L-)e s of this work wlengue may be explaine) mudily on  dgunie of the v arsber of slactons jpre- 2
Srom the Inct that a Mib ol ‘ the - basis of ma physics, which re. send, ..h?: the R e recornbindag, in
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@ﬁa = HNE %
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and N o y:'h
whereg K= J

by somce bliguids. Most applications o
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to it marked poopartior in this respe
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gived In Table ¥, It shoald be pointad
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\ ‘tables. Some tedies, ncloding even the x?c‘ruuc i CONGuCTvity csused DY g have reached ‘the in
S N Adithgonian, yive values of owostlen G c | thet the cvmrivctancé it

p'((,pn_'-;lqa ORE SDOC Ty T







L3

&&.

M’. goaddrial, The fm bl &
5 wmem filled with am mert
m of whiw we wads ia
: gudu ¢ fo the e~

dlzpeu
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chief object Keing to detarmina the cle
trical properties uunder wAricas condi
tions of oparation. Urdinary messuring
inatrusosgls ATe vuﬁ::.mx fur this pur

Bt whes it is desived to maks &
 oartorns neeful wock, such as the
= of a reley, it uec%x;as BECLH-
SATY. M most ceses to amplify the cor-
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Some ‘ypical circuits ase showe in
Fig. 3. In diagrem (v) the bridgs Sede
connected in s ,“1 r*hg g gf abie 1@
slatyuen pernss o L e walt-

the mgjority of fexk-

age dron across @m_?:t E" with
respect o tae eaibode of

being detrrmined by the poetucn of the
tipping mwprssented by the awrow,
Vi ‘ane ln cesistapoe of the bickdgw
under the affecte of {lunisation cause
a wiriaten of gprid potentiyl which i
wtilised o con rm‘. snode  crrent
flow %0 as zate  the wiay.
A W;Jﬂ"aed fores '*f r“ 8 sirenlt fy shown
st (%), ;e o ee ol ! two beidiges, Se 1
wnd Se 5. Light fulling on Se ¢ redoees
e remistwnce of thuie branch sud cAuses
an incragre of anoede current fof opera-
tiom of the isy, Tue n.wde ourrsad is
reduced by Hght felling on Se =, 8o thag
diterugtive methody of opersiion . gre

pibls. An ad \'“gga at thils chreuit
in thys the effects of changing tempess

Suyn are | L‘m»v ul"l""tl.lq" w2z to the
equal but oslug  effects ey
respeciive brddges. An A clrewit
geuarally simildr to tha srranpeaast in
dingran {2 '5s shown wt With re-
gurc o operution at bigh frecusncles,
tre selenium teidge Is seversly limitad
Uy s S‘Q@@Cl OF reapones, et AT N

a»aph@mcm are possivla wit? suitable
circuits, a8 she oz for exgmtle in de
gm:n d). Im this case the verinton of

oltayn across & renletance and fodect-
anes Dranch earryiog the heidge current

3

‘pnemnd A

fs passed to the grid of the fivst son
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¢ eam swely ‘&m reckoned. that :;,g
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vebicle, hax been Jop-eyrchond In
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"pmovm-‘. o metch a c.mw
(- wetor, Tiae

meuebar of sy iabies ke Fm@z seems o
poeseat mo dSeilty, since meny ave
sbum‘i @gx’ i3 n,;mc.vb M‘L Qidh-
R &1 UoTE (s AN

‘k‘gﬁmm }ml‘ainem asgs: differvent de-

vian ht Mﬂ’ new Tl ‘E‘E:.e
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Sune, 1940

and ¢he propustion of incidental mu@;
st be scitably vaded, Sound re
sorded &0 an wnsuiteble leved) cam ‘he
sarreched, ia order to suve the aema
@.;Jlﬂ:mm the uecessity of eontiap-
lly witeding bis fadwr. The frmguency
‘h&ﬁc‘w@m’m of & wecording cam be
modified ; to give an sxvews e,
the distostion of & wowe om he e

. rhete can be produced.

The sesentinl of revscordiag is tit.a*
the vkoous trkcks, mod powmibly @ ¢

= e e

| Scomws Thearne

dsioghe track are zmxe@ together,

generslly with some degrees of velume

epntzo] i;@ the movement seenm Iu
the
M{yuhmm is obwiously

Feverse process. Lhe picture iﬁ ih@tf
M the soumd ﬁemﬂ te i Tie
zuu:n{ expudient may ensble a
m Qaﬂeﬁtt@mmuxmam
and way therslore avoid-the necessits

@fm&‘mnnnmé‘@ehszwmn
ment to uud;am@:rmemg'

Ia the My duys of i saved
fvoem ‘tﬂﬁ ' m:t’;mﬁm

whick the ;@lﬁc s&w&s suliien, K@ws

?@els shot sileat cam & Eom-
mentary apd  any DOCTRSNTY effects,
soch as gﬁa@m added in the editing

A saiggtc;am is koown as
du . which i wged in maklag ves-
shoms ;&hhsmw
{rmote (he Siffersat applicsiion of the

word to its mesning {5 gra ne 76
cordisgh. Thix s e im&ti@f@@
owivess, thoagh et fig can give
mm’t‘l;r realisiic. cosulin. $
&m" -~ g
- perugt o
respond o oumber of syllehies, lip-
raoveRaeiE, and socemboalion, wils m@

; I ly, & close
origlaal yecerding, Actual @

is mecemsary oaly i the
becomss

case of close-ups, and dubbers

Seowoopdieg i probebly the seost
widely used procese of mll "’-’w&@k&llg
every flim, @ot wecloding news reels,
makes uwse of e By ' aid beck-
F-m&‘ﬁuﬁ@m‘h@nﬁe@‘@@gdﬁ&

o8 boack, the clep of thunder cam
(3 ﬁakr@m from the ey sod added
wm after the astiste bas Togiatened
alarmg; the comumaniary of a news ree.
cam b weeorded abovs mg aa.mr
souad recorded wilth the g | mega-
tive, op subsequently &ﬂi@im ﬁtm:n the
Tibrary.

The modern co wapitise of rerreeosd-
b foeindes, howwess, masy other ap-
plicatiops.’ Push- FM msk« are helog
increnslegly emploged in the stude,
bet they must be se-secoirded to & stan-
dard tinck for malmsge prinia.  Cextain
effects mpy bawe been shot on dHsce:
dhis iz & method offen weed whem ®onun
csn be * ghot wild” to use the geners!
mr:mw—u other words, whan tbe

arw renocded withont eyhclon
s wihk, sod aftem at a diferent ﬂ;me
frome, the pdcturs iulm (e uge of wari-

ous types of reconids s mew awall
able, such as the oiat” comkides-
a!iv redaces @m cow. of  samterials

when tuaking Inecpensive flmnk
- Ba-rmpovitlog is, W00, g o

of il edidag. “r:‘m aditor %ﬁ
to cuf im & loagebot {& the e of
%th@s@-ﬂ?" the volums of the Gmed,

. il the sxcons

be sws in synchimaisn with the weaprd.
img degative and . ?nﬂ}y with the
plcture llm, which T tlhm,
the reveccadiat can

offects, WFig. § shows m.hmm iy &
soepleiy rewerondiey chanoel.

The thies mownd tracks {ibare ma;yj
of couss, be worc) are Tun
thees seund heads, Jriven by Mmﬂu
oue moters oF oy " mechauicei ontrpling
Liomn- the® ome mofor; allereadiedly,
they may be rom on & ml‘kmy play
olf, whicE emsures their rraaing te-
gether in comrect syachrupivm  wnd,
thanks to % massive fywhee! & & per
facily comstant speed The plxyofly
we wicven by mesns of a synciionoud
or imweclock motor for motvrs) whick
SNSUTE &) with the dowhle-
fim or * dover-leat porincior, which
rums elther 3 mete Mm o & sound
pring and with the secorder. Provision
is alse wade for dises,

The o9 wf‘fﬂi Fromn m.wa@m fracike”

are cunirolied By ghe mmméﬁ‘cﬁ from
the mx&ng panel gﬂ% b e re
reoording thmtre. aiches iae

picture on the scroes, he i able to fade
frecks, whick be knows
-L'M' at the de-
Ths  tremis - of @e”ﬁmﬂ

M soch a8 rein, ciowd nglass, o

buckground Mnﬂnnp mey &ae
'g@m finte eodless oops, w@m can he
faded in ss desived.t - A
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of time to get througk the
chisln, The absslute valoe of
&, Wiy mc@rimmm or fractions of

{’

“» is lmmaterial as ooy
P e tvansls tince u‘vlug!. the spapli-
‘fiew fo ogwal for all the compoeut
froguescies of the i ,-.\ i
v
2 ey . p
[ [
- In movwal Slectiric droeit theory it in

9 . M[’@m&ug given fre.

quency an iwpedance with & phase
segle [¥ by ihe symbels 11 |1 § or |7
ﬁ faecording to whether ¢ & positive

oF negetive) where $-ia goven by
ftp!“ubuv

e
=X 3
tam § = ———

R

sad X i the resctive componsnt wad R
thee registive componsnl of the cioonit
mpn&.t«r Whea the seactive com
pomeni is induetive X snd ¢ are pos dive
and current Ings btuhind the voliege
ACTORS impedance, while when the
raactive compoosnt i cepactive X and
¢ a8 gegative ard the curren! leads the
woltage geross the clroad
For any gives spplied freguency ' I
* iﬁwﬂﬁn&ni secondls faPthe voloage
oF current to complete & cyele wo thay i
#in expressed im radiane ¢ m, curpeint will
to the grid teschley fts mgcbunum
Feach its maxismmm )

3 # rediicns £ ¢ radians

St —irs  R mmms —— .

. -t

after the volimge bas seached i wani
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L thmse e
i i‘*@
i L]
#HaP, 1
Now = the cdse of = single stage
- WE BTE Mev:l in the tige
i betwesn the voltage applied
to the ogrid rescidag e saimos
and the woliage  across the mnade
load meaching its mavimos, ‘With
Ra )R the smode current will be in
with the grd Lo cathode voltage
<%@ am imdortive anode ‘m

w:

S~

Al reruit in the ept-
Isndiog e grid voltage

goode  Toped
in “the oupet eolisge
g grid voltege. The
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vime delpy of the swplifier therefore
becatney
2% & roadisne %
sime dellay § = —f ——— _
i\ 20 6;"
sscongs (2
oF

o)

$ECODEH
% f.ﬂ &4
a“oeguiive time delay belng beje
proted as & tlose adwence s, with =
recurrent phentmenon the u.m-ie volt.
age Joads the applied grid volts
Woen dealiv m‘zhmuc: lifer com.
sisting of sevard. sfages we -w the nels.
Yive gadnx of the lodividus] stypges ax.
pressed in dB. ¢ oblain the owerall
sampliteds frequancy respoves, dad the
overall thme delsy of the iw»p;nﬁef i
alsc obtained by gddiog the teae dalays
of the individual 12 the cene of
L“.c femitizg phase
weaddtbcp angled & exch stage
and sliow for the fuct that & 187 phase
revereal ocm.n n.fi aged sty e
TEr an snplifier cotsietiog of “o '
simoilar steges Baving s phese shify due

ift of 30 wwplifier’

+Ay

ke resulticg total time delsy © #@r
tne ama e is them 3

[ o1, R
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- &«

W”'M second term im n.nd
Tepreseniy the 180
“L»ﬁ'.u in epch suphfie nuga wud éu
conalde-gtion will show that this k-
nuok alter the shyps of tho FLine, pm

mwm

vided esch oo Hrequeascy y
sh{réﬁfﬂ@l 82 or Apprvgmte multiples oi L >/
18a%, ey
The fires g2t can, however intreduce b4
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-ﬂ“ . Y i
- RU ge e

e - -

constast a1 all frequencies if dll the in- ’:

dividwal compeneni waves of the sp-.
plied palse qmmuhaa?-d&uG“
2o twrough the anpiifier -
guiremer can Ye met either by
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2 a
rasough zero o a mmﬁp&e. & ot
£ >
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