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WIRELESS T8

N;'a;’ et 560 p%o‘a 1"

In the tesching of physics

Y]
righer niddle school, & difficulty wes feld
snd etudents in studying the cahpter of
opeillation, especislly in the sectlion of

eguipnent that

atudents’ underatanding become & problem.
vee the industlion ccll and neon tube

atruct the simplest LT

part of the 4iffliculiy,

LEPHONE TRANSMITIE

LEmE

)ﬂl ;m j‘

by the teschers

electromsgnetlic

glectronsgnatlc

it is often due to the lacking of

the teachers® explanation and the

Although we can

now in hand to sone-

ther Lo nolve

? tesshing egulpment
C £ EN

cannat @ﬁglaim the modulation effect in 8 wlreless tele-
phmmﬁlﬁpamamiat@r@ Tﬁ.ﬁalve ﬁ3¢Aab@v@mm@mbi&ﬂ@ﬁ problen,
. the following three simple, experimentsl clrculis have
-" ‘vﬁwﬁ egm%ﬁiaily ?a&ﬁmm@nd@ﬁ for refepence of comraden,
(1} The lmpi”wi wireless telephone transmitier lg

wireless teleph

snrbon microphone in

& Y,
LI

ey

ant

series in the antenns

Constructi

thres-clroult regenersilive recslver, A

one trensmitier is made by comneciing &

ciroult with
on is shown as

R it
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Keg:
1. Antenns

fierophone

B
&
b

%, Three-ciroeult sol

ot

&
‘tj’

B

he  Ground wirs

5. L1 megohnm

£, Hesdphone

Figure 1

{2} Furthernore, & pimple trensmitter {(zs shown
in figure 2) whilch is comparatively betiter, is the pileie-
modulstion nethod. The result produced from this kind of
tranemither Le better then the antenns-~modulation ne thod
mentioned previcusly. Brosdegete from this transmitter
gan %@ raceivaed with a Tive-tube reselver at a dlsiance of

of mebers opr sven Tarther, if the elsciron

ths iwaﬁﬁmfttay ie the 6¥6 type or ithe llke,
which i the powar amplifier fube in the lsast ghage of an

E: =,
rerelyer,

A Y
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Figure 2

in the figure: ¢ and Cy are 0.00036uf variable

condensers; Up is 2 0.002uf fixed condenser: 6z is &

bast Lo convert it into a 1530 transformer. 8 is & carbon
mivrophong, I 18 & P-3y battery. RPC i1z a high freguency
ehoke coll (er wind 200 turns of varnished wire srownd B

brush pen holder instead). The /Voltage of/ A batiery and

#

B betbtery will depend upen which glecyron tube ls baing
s T W g AT § o " “ TR AN
uged. AT the typs 6VO ls used, A battery will be 5 volte

end © baiiery will be 100200 volte. L mey uss thio

oy

QLODE

e wire winding arcund & ceramic tubling, or uss the

i lep fnsuletors winding in the air, and the number of

S & e e




£

turns will be decldsd by experinm nté.

. pand in 8 five-~tube recsiver can be

sre 50 justed to some sultable poeition {for sxample: LY

i FoF R y b o v 4 B o {3 §
7 o turns: Y4, & turnz; ZW, 2 turns; and one half of ¢ and

& b e
R & Ay g - e FE TRV A . ;
G adjw the small electrlic light bulb is

sulated wire.set up on bemboo

potes with sed as an anderna. {(During

expariment f the 11 electric lighkt bulb stlll cannot

N .
eyan O la

the Lengih of ihe antenna

TR S A S, S
should be incressed).
e . =5

The resullt will be more satlsfactory 1f one or o

a:

LJbb sppliflsrs will be added alter

C’i

ne in this wireless telephone Lrang-

there i another kind of grld-

wiish the construttlion is aboulb

ne ts that the

fopr moduletion use 18 installed in the grid

cirouii 85 ip figure 3%, This kind of modulatlon mathod

W
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ROEsE CHARACTERISTICS OF ELECTRONIC DEVICES

In the communicntion systen, the undesired slignsls

are £il designeted as nolse. For example: in &

gystem, the algral wave is trensuitted by & trange-
pitter to survey seritaln cbjects, but after it iz roflec-

ted, the recelver racelves not only the reflected weve but

glac other slectric enargy. Except for the reflecisd
m—( 4”; ﬁ; & ”

e slgnels are usually called noize.

32

Another exampls 1s that en a%a&nary brosdeast recgliver res=

S
s

calves not only the brosdcasting program bubt 2lsoc some

it. That undesired sound besides the

£,

[

-
o

1@& noise One mors evaunlie

clarity in 2 putual conversstion,

& t@xtil@.miil iz affectesd by the

e k”ﬁm& or other BouUnde. Gangre

thet the milil’e nolse is very loud.

There are many nolse socurces, In &n oprdinary

revelvering sysien, the maiﬁvacure@ of noiss usually coues

from elecbtronde devices, guch as eiaetram tube aWplﬁfiaragé

8

e P



crystal mizers, end transiaﬁa% ampiifﬁaws, etec, The mag-
nitude of noise i3 closely related with the characteris-

tias of & f%*r%'inﬂ gysten. & recelver with low nolee

(]

"y
ﬁp

hae |
high ““ii§v$ by, or, in other words, it could receive
slatively wesk signale, Generally, speaking, & sensitive
receiver 18 suitable for comparatively long distance com-
pmuniocation, Therefore, the research in noise and meant to
raduece nolses have besn crucisl problems in long distance

s e s 9§ g B A
communicstion.

Besides the communleation svat@mg low noise charace

teristic devieces sre &1&@ required in surwveylng equipment
gush az mine detentors in geophysicel prospecting.

Tre demand for low nolse eharamt&ri&tiﬁ ﬁi@a@rania
devises is mors urgent frow time to time in new types of
;t%ﬂ&ﬂﬁiﬁgy and subjsete, such &s radlo ssironomy, long
interplanetary tra$ﬁlling and iﬁf?m*?@ﬁ
R:“'@ in %lectromic devices is therefore

Wﬁfa%yi$h¢cu Research work is now belng

& wids scale. There are varlous iypes of nevw

with Lo Qisa eh@f&cneriatiﬂb produced continu-

i this article, the source of nolse, comparisgon
of éifierent @wa@abic@s in noise [caleulations/, ways to

raduce nolse an& variaug kinds of low nolse devices are




briefly introduced.

it sige in Electronle Devicen.
k-
tronite devises is caused by

2l
A

_m@ti@ﬁ af electrone, The mnost important noiges

mel noivs and shot nolse,

present in all kinds of elecironic devices whill

e noise, pertition noiee sand senmicondustor nols

o g #F
£ WNTLE

(3}

0¥ in

-

) i, "!;1.

certein elscironic devices only.

Thernsl noloe.

hermal nolze is termed as the nols
the roandom metion of electroms in 2 resistor

&

“the

L435]

.
L4

Tuese twoe kindes of nolse

the

i

due Lo

z penerated by

ther-=

mal aglitotion, to stetistical mechanles, the
mean %4 of thermel nolse emf can be cal=
G
ge = ‘r'ﬁ‘?‘}{#) "
Yro othe egquation, K is E@ltzmann‘ﬁ cons

egusl Lo L. 3805 © 107 ~23 watt.seconds.absolute tﬁmpér&ﬁur@
T equale temperatuve, absolute;
R eguals ﬂaéiat&ﬁe&,'oﬁma;
B equals ban@width, gycles,
Thus the nolse in & resistor cen be gxpressed with
& noise enf source v §° connected in series with the
resistor, OF & nciﬁﬁv@arr@mt BOUDCS /EE' céﬁn&a%&d in

tant which ig|

=],

w
§

10

woryiotze JRUR
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£

varellel with the resletor & shown in figu

/wr&tl.{'ns
/my
if 8
PV § o N

A resighor with

ﬁﬁiﬂ% nolse

LR
tharme] oy o o s ey
LCORTME L © AN R Durce SoUee

;::
L“?
&

.%-%
&%
<
i

Flgure 1. Eguivalent circu
depeription of the nolse in

oy S £ v e o ¥ . v x . :
tive noiss power Fg

) - I
Py = 453 F KTH

ig presented in any e Lronic

shive thermel noise s also presented.  The

power is proportionsl to absoluie fenmpera-

ey bandwidin, ’Effﬁﬁ@iv@ nolee power

t by Gecressing the u%ﬂiLW R AT N

(&Y Bhot nolse,

In & diode, the formatlon of & curresnt ls due to

elgoetrong enltted from 2 cathode

toward an ancde, Ths

srpimgren [




E

production of noise is csused by the random emission of

glectrons from & cathode and the rendom arpival of slec-

£ S v Mo e ) .
trene 8t an shode which 1s te &

i many other nolzes

R A

randon boetween different

in eieuvth

the DO curpent; &nd B isg the
In & space-chargs-iimiy
";'2 o
i e 2rgdlb
X . o
In this eguatlon, yé is
sinn Tactor, apd it is usuelly

TOn t hes,

glectrodes.

nolses Ifrogquency

the space-charss

in & range from .01

noise and shot nolse, ther

toward an anode or other electradss are

i raed ag shot nolze, Iun a
temperature~linited dlode, the mean sgusre velus ol the
nolse current 1is
, -3
i - 2e8ll
in this eguation, e is the gleetronle che : 1 ks

vandwidih.

twed diode A4 is

BUDDTEE

noise is present in ordings v elestronic Qe
vices such &% ﬂiﬂﬁ?zﬁn tubes, ﬁémﬁ&mnéumtoy dicdes and
ather awhﬁﬁlgﬁafﬁﬁ It 48 an imporiant noise sourcs in
electronic ﬂ%?&@ﬂuw
(%} Other electron tube ﬁ@i&%%a

@ are
Por exsuple, in

1 ti-slechrode tubes the electrons emitted from a cethode

Atsteibuted st

2o 0.1

bt
2

e

Tuis type of noise

!




ii@ Enown &8 p&rtitimm neipe, I there ls a 11ttle trace
of gas Iin aﬁ electron tube, the noise due to random gol=
vagion of lons 1s known 88 ionization noflee.  The randonm
@mi&ﬁéci of glectprons from the phenomencn of sueondary
gmisslon i&.@wmmai asesondary @miwai@m nolge Holve due to
glow fluctuations in pendom ewisslon of @ cathode is known
ag iﬁ% Trequency flleker nolse, etc. nie group of nolss
sources will ineresmsze the botal mﬁiﬁﬁ in an elsstron tube.
¥

(4) Weise in semlcondustbore (3-4).

Tne wain nolse sources in & aﬁmiﬁmmmuazﬂr are thers
Lma’i nolee and shodt nolse, Then hh@@@ are Low frejyuency
nolte sources which &re b@%mmz @uﬁfa e noise end leekage
| notlge. For example: In a pnp transistor, most af'ﬁh@
- holes emitted from the &miﬁtéw will diffuse themselves
i inte the base and o fuawa?ﬁ Lo the eollector. St111
thare 1s 5 very small part whieh recombines inside the

or resonblnes st the mww seme of the enitber and the

THES . totee due to the surfsce resombination is called
surface noise. Leskage-sonductence-and-lenkage phensmnans
ares forsed &t the Jun netion of the oc lxe:t@fg whicsh 18

ancther souresof nolse resulting Trom poor technlgue in

muﬁufaaﬁuﬁim_ iz type of noize le onlled leakage

nolse, These two kirds of nolss have aboult the same

errecheristics as Plicker nolse vhieh is 1/1% (figure 2}

g e . e




(y 18 about sgual to 1}. They are 81l called excess

% i v “ E
hor device La

hlgh freguen

L

noeise but i

°

—
O
NG L B

?zﬂ Wer
%

‘Q-vmmmlﬁmnmunwm - ~

j‘“.L gurs 2.

Certain noloes are presented in certain electronlo

addition Lo enmvhasizing meny charsciteristics, such a8

responsy, input and cutput

aterlastie should be also undare

oy r =z . , f., o %
pany ways bo exprass the noles charac-

jeny
mn
[
fa}
[
EY
1
-
5..2‘
3
£
fo
5]
T
et
=

teriatics and form nelss performances for compardison of

sdvantages and &iwddvaﬁtagﬁa of different elecironlc

devhices,

Molse @@rfa?m&m@@a most of sen used are the




i

noige fastor &nﬁ_th@ effective noise temperaiure.

(1) ©Nolise ratio n.

1t 4s beemuse of the prodbeticod ol & random amcu L
of poise thet people in general are intersshed in salou-
lating nolae power. vaﬁg; the éff@@ti%@ sutput noeise
power ¢f & certain elpetronic device within & cartalin
ff@#u@n@y %&n&ﬁi&t,g divided by the effeetive thedmal
noiae au%mu@ pmm » within the seme. frequency bendwidbh, iﬁ;

% .
culied nolss ratlo n, then

S

In this gouation TQ iﬁ th@ @mv;w@hm@ﬁmal LeR DS PE
ture which is usually room ﬁwwwﬁv ture 179C fﬁi;? that

T o= 2507K,

€
If en electronlso device has & higher noise, then

1vs effestive nolse autgut powar spould be big gger &nd the

=3
o
ks
Lo
&
&g

potic n should also be blgger.
(2} Boguivelent nolse peslalance

whe nolse of any elestronic device could be &X~

o

spensed by S6s equivalent nolse resisiance. For exanple:
14 1p usuelly by connscting & reslsiance petwesn & cath-

ode and a grid of an elesctron sube that the nolse charage

pepletie of that tubs is expressed and 11 18 called the

eoulvelent noiss reslstines. After the thermal nolse of

e

i5

et . p——




thig équivmlﬂmﬁ.naiﬁa resistance has gone through amplifi-

cation and besome the effective v#im@ pmw%vﬁ the assane

neise power will be ezuel to the "iﬁﬁﬁiww mm*au powey of
the tubs lisell.
PO B

% m Mﬁ:}
@mgi;w ”‘“t

v%??

An elestron tube | This equlvalent
with nolse, noise preslstance

Che ussd Lo reprae
sent the anjiss
in the tube,

Figure 3, Hguivalent Nelpe Besisienos

in 8 triode, the eguivalent nolse reslstance Hy is

;2D
By - S

In thils equation, gp is the mutusl con ductance,
Bho .,

tn & pantode, the suynivalent nolss reasietance By e

e N gﬁ' m "ﬁa@y%:gz« . mmm‘ih g n‘. “
By = mt & {1 + 8 gp J ohue,

In this eguation:

Ip is the plate current, smpere;

i

16

s e




Is is the cathods curreanl, anpere;
I, i the screen grid current, Amp.

o 2 o Y > S 7T RS T &
G A8 the mubinl COnduniance, mhoes

&

£ othe nolze is large in an elsciron | 31@9 ithe
!»J

fot

sguivelent nolss resistance 1s also large. For low nolse
gpplieations, an electron tube with lovw eguivalent nolse
resiatance should be eslected.
{ﬁ} Hoise factor

There 18 8 ceytaln rotio raguired in the ampllfiers

&
3

» pecelving systens ma&@ from any electronlc devices, It
18 the cutput signel power 5, te the output nolse pawar

g « For ezemple: in a good ?éﬂ&ﬁﬁiﬂﬁt on system, slgnal

ry

to noilse veblo 1s 20 declbels and sn Inferior system may
use 10 decibels, In-put sigosl power to the input nolse

power rotic dividsd by the output signel power o cutput

noles povwer ?&ti; in called ﬁ%@ notees fastor TThat Lls
. . s ; 5
F £ {Mt«} Jo{oe)

Ne
In this equatlon 83 , Ny , &,;O . &nd Ny will all be
effective novars whsn ibe amniif&ar cperates 81 metohing

ondltions rezarding its input power and output power,

=3
£
s
3]

gein of an saplifier G {(figure 4}, &lsso la

e S i o




Ry ‘ S Key:

b eI 4 sy
Wk@% Nil shoseumn § Mo %ﬁ& 1, Amplifier
T 3 ' L

4 % g
: w,m)/ { .
, Na

Figure 4. The Definitlon of the Nolse Fastor,

2

¥

If the spplifier e sn ldesl &mplﬁf*@r in that no
neinre is g@ﬂ“%ﬁimm whthin iteelf, then the rstis of @utﬁ

put slgral pewer to input signal power will be G, snd the

retio of out tput noise powsr to input nolse power dg also

%, that is
Sy = G3g Ney = GNs
80 thati CFr= d

taking the logarithm F = 10 logyoFparig = 0 declibsl.

Thua the ldeal amplifisr whick nerates no nolse
whthdn itsell haz & nolee factor of 1, or ¢ édsaibel. In

it

faet, all smplifiers have scene nolse gensratsd within

RELYGE Ay ny nokes faﬁﬁ@? is blgper then 1 or high-
er thap O dsclbsl, The nolse factor can thus express the
nolse @huw%n ! ﬁt?u ¢f aa electronice davice, VWhen the

nolse ia B

s

1. the nolse factor ls lavpe,

R S

g




In & resl amplifler:

gl
Do o= Gida
) b i ) Wi ) we §
i o A U_‘[n;.; s J:-zﬁ! o GHs a R%Eﬁ

In this sguation, (¥4 is the output nolse pover

5 £ oy e “ a ¥ L, v o § &
which 48 input noise power after amplificatlon, and ¥ ls
» e B P T a o e e p a4 . e
bhe sf the oubput nolse which ls produced by
& gen o " B p tnd I T R ) Vi, g R . B &
- notae sources wiihin the device. The nolge factor is
S
- M%gég'&m N
¥ o Ghe F R T
Boe 1
{75 % oo, ¥ w B s < et . & mr o o G & G
Therefers P - 1 18 expressing the ratlo of the com

ponent of the indlcated output nolse powsr 1o the sutput

the noise characterdiatic rela ﬁ@ %0 the

e

o

p
3

pendwidth, it ie necessary to

and the effective nolse fre-
while the nolse facbor is belng ﬁtméi@éa_
e nolas Lemperature

t years, effsctive noise lemparature is
~{?$w%vﬂfiﬁ; performencs., According to

iedustion, ws have

Pt
i%e)




, .
N (mﬁ,i Wﬁim
Foewl = G4y = Ny = Ny

%

Thuas the velue of F - 1 is reslly related to ihe outpul
noise power which is produced by nolse sources within the
device (et the output 4t is N® and st the input the
@quiwmlﬁmt effective is Né which egquals to W/3)e If the
walae
f = Bow 1,
then ¥ is the oversll effectlive hﬁi%ﬁ ?emyﬁr&%urﬁ@

Ir %ﬁ@Aiﬁpmﬁ noise powey L EY amm@g from thermal

nelee at room tempersture, then
Ha

g = KT.B

¥ the effective poise of an electronle devics 18

£
=4

gxpressed by an equivalent thermal nolsze, then

e e ¥R

A% pa wirdo .

i @

, . - ETeB Ta

Therefors Fowm e ) o= TR T
LB G

.c

In this fowmuls, Ty is the elfectlve noise temporas

ture, end T. 418 roem bemperaturs (T = 2900¢), 8o

Ty = 290 {F = 1)

20 e

& g




schor {ratio), and

&3

i the nolse 1

{3

b

“ﬁt:‘f

&

A

Yo

X

re (©

bemperatu

o
B

L

ol iﬁg ‘{'}

£
Ly

fa

&

E
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a3
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e
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5,

nolse mesaure cones into view,

Bupbhese whe casosded sonnestd

on shown in flgure Dy

o LI S, Nt S |
has & nizner oversll

21l nolee fector than shown 1n flgure 5p
That is
¥ 1o ::‘3" . };21
alaso
a4 mﬁglém S
Gy

tv the above souation, mimus 1 on hoth sldes, we obialin

A ) 1, o 3
RS - SR I .

&y | o

rearrangs the ebove eguatlion:

$onct
bk
§
B
AV
=
b}
3
frak

the nolss

RS

’Q
]
]
H
ot

v
J

hen My > My

Therefore when Fis b ngvp My > Mo o th&t iz, in order

a3

o oktain & lower nolse uhaéaﬁ’e 1stic, the device wlih

) 5
tops M

b P

should be placed at the fivrst atagea

23
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i

Wolee messure is & kind of performance, It lz used
o dseide o8 Lo which 1s the first stege in a cascaded

ot hean

Cwﬁﬁwﬁii?L@ At prezenst this perfornance

widely vaed.

{6} Eguivalent nelse clroulld

3

The snharecterisiic of an elecironlc device can be

4

o

sxprepsed by $18 eguiwelent elrouit. The mmis% cheras ey

fetie cen alss be sultebly expreasaed by an eguivalend
. pelze scures end an egulvelsnt celrvouli for this nolss
+hue be drawn. According bo this

the abthep elemernts such sg the methods

sl source and load, ebe. whileh mey &fe

-t@f&gﬁia ney bhe infarred.
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£, Trensishtor equivelent oiroulis.

4

‘e & kind of transistor ﬁ@ufvalﬁwt ol e

cult. Irn this flgure, Yyppt 48 the sprending reslstance

of the base; gorasents the the rmal ﬁﬂi&& EEhe

by

vzt e
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eratbor which comes from resletenoe Pent § Iple represents

ﬁe

conduetance insids the transistor betwesn he emitter end

o comes from the surface nosise; and

asents the eguivalent nolse current generator

rep
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which conen Trom

neise, Following ths

ansracteriatics
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Reduetion of neise is of the necassa

B @wﬁamf? mmﬁ reguliprensn pltivity in o recelving
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eyEhen.
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of the leakage nolse source and the surlace nolse BoOUrce,
lete., from trensisters so as to improve noise charscterlig-
Llos.

Cperation of the eleciromle devices undar suli-

{3

eble low tempersture conditlons so thet the temperature-

Syt

w

related thermal nolse may te “@%&ﬁ@d and that the nolse
chavacheristios nay be inpraved.
{#}  Operation of the signal source &b LoW Lempera-

tupre aond ﬁ@i&ﬁng An sntenna is the signsl source in &

preamplifier or in & mixer stage w whiclh iz usually expret-

. ged by an enuivalent snienna réslstance. Redustion of ths

squivalent fasise/ teunp rﬁtuz@ will help to improve ncise

'ﬁ

eteriatlon,

pation of jr 4Mu elenents ﬁt G?tﬁ&tﬁ o
pwrs

ditions. The operating:volizge in an a@ &if*@r, cpereting

vrelated to noiss

o TS O — #n 2 S Y o e e iy s, g &
ahoraeteriation.  To £ind the best optimum nolse onersting
e & F2

,Mﬁﬁhgﬁlﬁ is t0 select & suldable opersting peint, olr-

F ooy o e O T < v 1
(6} §f cerisin paris of other giroults are
utilized it way help to reduce nolse in a eystem. For

a wicroswave &wwi&ﬁ&ﬁﬁtﬁwﬁg 8 robating

the noipe charasteriatice of & system will

e peduced, ror noise thrown back from the load will not
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The spparatus ls made sccording to the three-point-

edrouit oselllater, The coil L is mede from 60 turns of

i & &y
Eh63 ﬂ%ﬂ# i»?'}f:?

aopper wire.
L4oth turn counted from the ar% where the plate lg connete
ted. ‘fhe dismeter of the soll ise BOBan The ﬁ&p&@iﬁi@ﬁ et
the differens condensers are: Cyp--120unf, j ==l O0uUF, &nd
Oymni,luFe  The grid leak vesistance is 30,000 ohms, A

605 typs of electron tube 18 ¢ sesd in this elreult. The
. #

b

aireot ToLbagse pOWRr BUPDLY Gomes from 2 rectiiier with &n

sutrul of 200-880 wolte., The filanent of thes elestron tu

aad

tube 15 also Jheated/ by the rectd fier. &n of g inary

ﬁ@w@not sbdng pelvanomster le @ﬁmﬂ@ﬁ%&ﬂ in the ciroult
end the indlosting nesdle in the meter ieg adjusted at

about the middle of the ssale bosrd when the plate current)

- sharhe to flovs

The cscillotor 318 installed on an upright econtrol

 panel 25 % 40sm. ALL the paris will be installed on the
 reont 8ide of the conbrol ponel At thie bime, the ¢oll

$a wertically instelled so that the materlel being exanme

=

Caned in s tepd bubs will be conveniently inserited into

wnerisent procsdure ds:  after the power

ranad on, the oscillation clroult will gtartd

o owseillata, - 4 testing ﬁa*l conngcted with 8 2-3.50v
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g

small electric 1ight bulb or & neon tube connected to the

 omeillating cirveuit leads will start /Bilg/ the oseillationd

The rending from 0 neter in the plate sirceult is novw Ohis |

served avier the ozsillation started,

¥hen & test tube Tilled with clsen sand particles

1g inserted into the coil, there will be no change noticed

in the plete curpent, If 10 persent, 20 percent or any -

smount of ipowm fiilings les pixed with the clesn sand par-

‘t1alee in the test tube, &n incresse in the plate current

will be observed. The numerical value incretsed in the

current ig propertionsl to the percentage of the jmpuri-

 ties. added.,

ELECTRON TUBE AMMETER

Electron tubss could be used to pake senslilve

srmesers, This kind of amneter is able 10 measure 10 8»«

W :
1677 smpeyes such &8 & photo electrle current.

The priveiple of this apperatus is as follows: 1¥

"

7 shp resistor is connected in series in & grid

]

2l 15}8*‘*@3,‘3
cireuit of an electron tube, an approximetely l-volt ar@p
%iiz-b% ahiained in the cireult when ths ocurrent Ié is

167 1079 enperes. & change in veltago ot the grid AT
will correspondingly introduce e change Al in the plate

surrent. The change in plate current will be declded by
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be connected to the positive terminal of the battery set.
These two elestrodes can be fixed firmly on & table
wiih Ghe stend whick is ususily used to demomstrate the
affect of v@yiaklé condensalrs.
ar, eleetrie arc shines on the zinc plate, Lol
divisions on the seale will be inereased in the ammelter.

T¥ the zine plais has 2 mersury smalgss the phoetoelectrie
T - »

effeot will Ds BOTS Pronounced.
: "

Pransiated by T'eng Wen-chih from “The tesahing of
. " e

phyeden® Ne. 6, 1956 Boviel Unlon.
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