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Give a hrief sxplanation of ths alectron thecry of
current flow,.

‘When a hattery is connected into a circuit and a current
flows through the cireuit, it is ordinarily said that
the current flows from the pesitive terminal of the
battery through the circuit to the negative terminal, The
sarly experimenters im electricity assumed that ths cure
rent was a flow of positive electricity from the positive
terminal of the battery through the cirewit to the nega=
tive termiwal. It i now believed that the current is a
flow of negative charges #f 2lectricity in the opposite
dirﬂctlon‘around the eircuit. More exactly, the flow of
gurrent comgists in the motion of extremel; small charges
of negative ?lectrlclfy, called electrons, and the action:
of the Qatterr voltage is to drive these electrOﬂs arcund
tha clreouit. Blectrons are present in very great numbers
in all etalm and ﬁ?dlzarlly move around inside the |
metal in s hapkagzard wanner, bumping into the atoms cof |
the metal. When the battery veltage is applied, the elec~
trons are foread {o take up a general motion around the
circuit in addition to thair haphazard motione. This drift
0f electrons around the circuit constitutes the current
Tlow,

Show by sketch and explain electron emmission from a heat-
ed metsl, (Pilament),

SQ

“hen a metal, such ss tungeten, is heated to a high tempe-
erature in an e&tremely hizh vacuum, clectrons are emitted
rom its surfsce. Hach electron is emitted with what is

.u(

glied sn initisl veluﬂlwy, which is deyendent upon the
emperature of the heated metal. Lt should be neted that
the emission of electronsg is an effect caused by the
mpera*ure of the metal and not by the current that is
8 through the metal to hsat it. The emitted electrons
1ot 311 have the same initial velocitye. Some electrons
acgu1re just encugh valocity to bresak through the surface
ufhe*s are u%@% to traval s slizhtly gresater distance and
1lion psrhape can travel any considerable
dlm an»e tr@m t ke surface, The average velocity of the
emitted electrons very kigh - many miles per second -
but the effect is almost neglizible on account of the very
high charge acsecla ¢t with the very amall mass of each
electron. ke mumber of electrens emitted from a ziven
filament in a high vacuum depends greatly upon the nature
3% the filsment material, the condition of its surface
nd upon ite temperature., The effect of the electron
emlﬁsian from the metal iz ss follows: Zach electron
gmitted from the filament rendsrs the filsmert more posi-
tivee The positive charge on the filament ig egual and
opposite to the sum of the charges on the emittad electror
g0 that no matter to what distance aﬂy‘given electron may
twsvel it will finally be pulled hack into tha filament.
mpanying diagram ghows a straight filament made of
tﬁhggtgn in a highly evacuated glass container. Suppose
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that this is brought tc & high ¢ sraiure, The
switted =1 111 travel %o varying distsnees from
the filamen T gmall dots in the disgram reprasasnt the
slectrons. The great msjority of élsstrons form s dense
clend Juel shove the surface of the filsment. This eloud
is practicslly staticonary as a whole, but iz being cone
stantly renewad by sleetrers flying out from the filsment
to btaks the place of thoge that fall beck into ite The

ANSWEE

B
o3}
*

e

cloud becomes 19%@ and less dense the zreater the distance
from the filament, bzczuse only a very few electrons are
emitted with sn initial velocity sufficient to carry them
to the glase wall ¢of the containere, To sum mir: The purpos
ot the heated filsment is to rendsr avsilsble great num-
hers of electrons by keeping them in a free condition in
its lmmediate vicinitye

Explain how filaments are constructed; metals most ex=-
tensively used in their construction; and make of tube in
which each are used,

The General Electric tubes have filament of thcoriated
tungstene Az the filament is drawn out into a fine thread
the thorium is added, tozether with s small percentsge of
carbon, About 1% of therium is addeds Thorium is one of
the basic metals., It iz easy to recognize & tube, the
filament o¢f which has s smsll amcunt cf thorium sdded to
the tungsten, 4 tungsten filament glows with a brillisnt
dazzle, while the thoristed tunzsten zlows with a dull
yellow coliore

k.

The Western flectric tubes have platinum - nickle filament
supperts, upon which are pasted oxides c¢f strontium or
barium, Up until recently the WE tubes emitted legs =lec=
trons than the GB on aceount of filament construction but
the latect information states that their tubez will emit
more electrons with less current than the GE, which makes
it the mors efficient tube,

Give advantages snd dissdvantages of each,

The &£ tubes have the advantage that they may be re juvene
at and the disadvantage that they require more current
to operate while the @WE tubes have the advantage of
u2ing less current but the disadvantage nonerejuvenstior




TURSTION

ANSWER

, Name two metals used in the construction of plates,  *§

~cold plate at this instart is negative., But the plate
being cold 2mits no electrons so no current passes from

Tungsten is used irn the construction of plates because
of the great amount c¢f heat it will digsipate and be-
range of its high fusing point, which is 3870°¢° Centigradeg
Altho most commercial tubes use molybdepum in plate

construction, even tho it has a lower fusing point of
1450° Centigrade, on accecunt of its mechanical perfectiond

By
L

for half wave and full wave

Draw s simple circuit us
rectificstion, Expisin =

%
Dc.
Ac LEADS
Fis.. TRANS.
Zecause, in & vacuun H.ote, nlectrons are emitted from

the hot filament only, vacuum tubes sre widely used as
rectifierg. In the aGCDmpaﬁglng giagram, the filament
ig heated hy an alternsting current supplied by the
alternator. The filament is thug alternately positively
snd negatively charged, %hen it is negatively charged it
will throw off electrons, At this instant the cold plate
will be positive and will attract these negative eleectrong
which will flow through the space in the tube to the cold
plate through any aprliance which may be placed in the
circuit =nd then back to the generatcr and the hot fila-
ment. But at the next instant, usually 1/120 of a second
later, the hot filament is charged pesitively and the

the plate to the filament evern though the voltage between
them is in the proper direction to cause electrons to
flow from the ccld plate to the hot filament if any elec-
trons s2re emitted from the cold plate, Thus an alternate
ing eurrent is taken from the generator and a direct cur=-
rent delivered t¢ the appliance, But this direct current,
is only in impulses in one directione It as tho one half
of the alternating current cycle were chopped off, allow-
ing the positive half t¢ flow in the external circuite.

In the diagram on the next sheet using two tubes, one tube
takes the first half of the cycle and the second tube take
the second half of the cycle creating an effect of reversw
ing the direction ¢f the sacond half of thes cycle thus
making both halves of the c¢ycle flow in the same directio%y

This is called full wave rectifieatione
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Ciagrsr oFf fuill.wave rectification,
PLATE TRANS

Ac LEADS
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Explain how tubes ars svocusted &8 Lzz effect of gas
left in them,

Tubes are evacuated as much as possible just prior to
sealing them, by applying a suction pump which pumps out
aill of the air that it posgsibly cane. Incorporated in the
conatruction of the tube is a small piece of metal called
& gzetter which acts like a sponge and absorbs any gas
left in the tube by the suction pump. Vacuum tubes which
employ a high plate voltage must be as rnearly evacuated of
gas as is possible, because the speed of the electrons
would be so great that collision with fthe atoms of gas
woulid produce heat that would burn the filament. Soft
tubes, or tubes in which some gas is left are samtimes
used where a low plate voltage is used, because the atoms
of zas actually help the flow of electron flow, but the
disadvantage is the heat created which gzives the filament
a shorter life,

Explain the function of the third electrode (Grid),

In a three electrode vacuum tube there is an additional
2lectrcde called ths grid whiech is interposed between the
plate and the filament. As its name indicates the grid is
ordinarily in the form of a mash or pnetwork of wires throu,
winich the stresm of electrons flows to the plate, The =zrid
acts as a scrt of screen around the filament =nd pre vents
the full forees ¢f %ke rositive plate voltage from being
exerted upon the electrens which are being emitted from
the filament, If the grid is connected to the filament se¢
s to bring it to the same potential it will itself exewt
no force ard hence the total force at the filament will

be less under these circumstances than if the grid were
rerioved, It was shown before ir the case of the two elec-
trode wvesenunm tubes that whern the electron flow t¢ the plate
is lesg than that corresponding to the total emission from
the filament the current to the plate depends wupon the
elegtric force which iz zeting near the filament; that isg
the current is limited by space charge. Tnder these condi~



ANSWEIR #8, Continued.

tions, the presence of the zrid will, whe
ment pobtential result in & lower valua of
than w¢u1* flow i1f the gvrid wers abssnbe
& bhuatter mally called C Battery is

it i
the plate currsy
upposs now that

3u
ingerted in the

lead ﬁ’waﬁaﬁ** the fil and grid, by meansg of which
the i mﬁd@ To e or ﬂegat'fw with respeset $o
Lhe @1 ﬁiﬁwt by any des voltage, If $ne grid is made

mewhat pos 1t1ve it “ill itself exert an attrachive
force upon the @IGCUTOKQ near the ?ildmeﬁt and a grester
number will lsave the filament and start acrosg the tube,
In fact, the eurreat flow will inecrease until the space
aharge effect neutralizes not only the force of the

plate but also that of the gride Very nearly all of the
electron current will flow through the spaces between %the
zrid wires and go to the plate 3¢ that ags a result of a
positive voltage on the grid, the plate current will in-
erease, A megative volbage on the grid will produce the
oppogite effect, for them the force exerted by the grid
will oppose that of the plate and the plate current will
be raduced, In fact, the grid voltage can readily be made
negative enough to stop completely the current flow thru
the tubeys It iz evident therefore that the grid acts ss

a control over the current flow to the plate in that, by
variation ¢f the voltage of the grid, the current to the
plate can be increased or decreased at will, The electrons
pass through the grid to the plate and unless the grid
voltage is made quite positive, very few hit the grid
nirese The current %o the grid is, therefore, practically
zero and only a feeble current flows from the C hattery:
go that very little power is required to regulate the
veltage of the gride.

CUBSTION #9, What is meant by space charge and what is its effect?

ANSWER #2, 411 of the emitted slectrons do not flow over to the plate
exceptirng when the plate ¥cltage becomes highe. The electwn
flow to the plate starts because the plate is positive and
and attracts the electrons away from the immediate vicini-
ty of the filamente. When the current is flowing, however,
there will %e electrons which are in motion over to the
plate snd which will, after a fashion, fill up the space
between filament and plate. These electrons are negatively
charged and therefere tend to repel those electrons which
are about to start over to the plate. Thus the force exert:
ed by the electrons in the space hetween the filament and
plate tends to neutralize the fcorce exerted by the platee.
In fact, there will be an imaginary surface surrounding
the filament at a certain distance away and at this sur-
face the force of the plate will be completely neutralized
The force in the region between this imsginary surface and
the surfsce of the filament will be such as to draw the
emitted electrons Back to the filament, while on the octher
gide of the aurface the force will be such as to pull the
electrons over toward the plate. Any electrons which are
emitted with sufficient velocity to overcome the opposing
force exerted in the region near the filament, and hence
to pass the imaginary surface, will flow over to the z::ls+
under the influence of the aldlng force on the other side




ANSWER #9.

SURSTION #lle Draw an ZG=IG curve snd explain,

ANSWER
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Continueds . 5

tive value, the surfsce coincides with the surface of the
filament snd all ¢f the emitted electrons flow tc the
pletes In general, the plate current camnnot exceed this
value, which is called the saturation current, excepting

Thoss electrons which have not zufficient velcecity to
resch the surface of zero fores will he pulled buek into
the filsment sgaine Thus the lecation of this imsginary
surface of zerc force determines the percentage ¢f the
alectrons which flow over to¢ the plate. The nearer the
surfess lies to tha gurfasce of " e Fllspert, the greater
the number of electrens which can get by and hance the
greater will be the plate currente The location of this
surface depends upon the plate voltagze and the number of
2lectrcrs which are in motion to the plate or the space
charge., An increase in the plate voltage tends tc move
the sprface vf zerc force nearer the filament, while an
increage in the pvlate current hag the effect of moving thd
surface sway from the filament. When the vcltage of the
rlate is negative with respect te the filament the surface
eoincides with vhe glass wall of thke tube; as the voltage
becomes increasingly positive, the surface shrinks toward
the filamsnt and an increasing number of electrong flow
t¢ the plate, When the plate veltsge reaches a high posi=-

for the possibility st very high voltages of actually
rulling electrons out of the filament and hence increasing
the effective emigsion from the filamente

See Curve #¥1 in back of weeks worke This curve shows the
the current which flows to the grid for different values
of grid voltage. Fractically no current flows to the grid
when it ig negstive, but it commences to flow more snd
more as the grid hecomes ypositive, because some of the
electrons, which are cn their way to the plate, are at-
tracted to the gride The currents to the grid are very
small compared to the currents in the plate circuit:; the
grid currents are measured in microamperes, or millionths
of an ampere, while the plate currents are measured in
milliamperes, or thousandths of an ampere, The grid cure
rent is ef importance in the actiom ¢f the vacuum tubes
ag a detector when & zrid condanser and grid leak are
used, and also is of scme importance in connection with
amplifiers,

Draw an EP-IP characteristic curve and explain,

See Curve #2 in back of weeks worke In this curve is
shown in sc¢lid line the charascteristic curve of a two=-
electrode tubes, showing the variation c¢f current with

B battery voltage, The flat pasrt of the curve, D, repre-
gents the maximum current that can flow through the tuhe,
The current can not go higher, because all the electrons
emitted by the filament flow to the plate as fagt as

they are emitted, For lower plate voltages the current is
less; and, since the number of electrons smitted by the
filament is unchanged, it fcllows that only s portion of
the emitted electrons are flowing 8c¢ross to the plate.the
reason for this was explain in guestion number rine under

,eXPlana*i}ﬁn of space charge. lf the temnerat.ma



ANSWER #10. Continued.

of the filament is increased, the rising porticn of the
curve is very nearly unchanged, The curve will, however,
rise to a higher value before flattening out, as shown
by the dotted line. This higher value corresponds to the
increased emission of electrons frcm the filament.

2URSTION #12 Draw an IP-EG curve and explaine

ANSWER  #12, See Curve #3 in back «f weeks worke The control which ths
grid exerts on the plate current is shown by the charac-
teristic curve representing the relaticon vetween plate
current and grid voltage. The curve shown is for a type
of tungsten filament receiving tube with s plate current
of &0 volts and a filament current of O.65 smperes The
gurrent which heats the filament alsoc produces a drop in
potential along the filament so that when one speaks of
the grid or plate being so many volts positive with
respect to the filament, a particular point on the fila-
ment must be specified, Usualliy it is customary to take
the ternminal ¢f the filament which is connected to the
negative terminal of the filzment battery as the point of
zero potential, and the grid and plate voltages are then
measured relative t¢ this pointe Thus in the accompany-
ing curve the grid and plate voltages are measured rela-
tive %o the negative filament terminal. #he grid is at
zero voltage when it is connected to the negative fila=-
ment without any ¢ battery. This curve is ¢f main impor=-
tance in explaining how the vacuum tube operates,

"UESTION #13+ By the use of the IP-EG characteristic curve, explain
how a vscuum tube may be used as an amplifier or a detec
tor (Curves of plate current must accompany explanation)

ANSWER  #13e AS an amplifier, Assume that the vacuum tube, for which
the grid voltage~plate current curve is given in Curve
#3, 1s opsrated under the conditions of plate voltage
and filament current there statede Suppose that no grid
battery is used s# that the grid voltage is zeros The
opersting conditions of the vacuum tube will {then correse
pond to the point marked &4 on the curve and the plate
current will be about 0.7 ma. If, now, an alternating
voltage is impressed upon the grid s¢ that its voltage
varies above and below the steady value, then, as the
grid voltage vsries up and down, % he plate current will
similarly rise and falle. In Curve #4a (In back of weeks
work) it shows the assumed variation in the grid voltage
which is taken to have an amplitude which carries the
grid up to Plus 2 volts and down to Minus 2 volts. From
Curve #3 it is seen that for Plus € volts the plate cur-
rent will be a little over 1.0 ma, and for Minus 2 volts
will be ahout C.3 ma. Hence the plate current will vary
about as shown in Curve 4b, The plate current curve is
of the same form as the voltage curve, because the regior
of the variation was taken over a part of the character-
istic that was nearly straight. A slight variation in
grid veltage will produce the same variation in the plate
currernt btut the plate current will be abcut ten or twenty

times the value of the gria current, fthus the imput powey
will be amplified ten or twenty times its crizinal value’



ANSWER #13. Continued, \\

As a detectore low let the grid hattery be such as to
mske the grid 4 volts negative, corresponding the the
peint B of Curve #3. Thern, with the sume alteruating vold
tage as before impressed upon the grid, the grid voltage
will vary tetween Minus 2 and Minus o voltse 'Phe wlate
current for Minus 4 velts grid voltage is abeut 0.l ma,
but the decrease to ¥Minus © volts will produce only a
slight reduction in the plate current below the value fo
Minus 4 volts hecause of the bend in the curve, The varig
tion in the plate current in this case will he a curve
such a2 that shown in Curve #4c which is quite distorted
in form from that of the grid voltageo, The distortion
results for the reason that the variation takes place over
a bhending portion of the curve, Because of the distorted
form of the wave in Curve 4¢ it is evident that the
average value of the current is greater when the alter-
nating voltage is applied than it would %we if no such
voltage were acting on the tube., 3Since direct current
instruments respond to the aversge value of the current
flowing through them, a direct current ammeter in the
rlate circuit of the vacuum tube, undsr the conditions
asgwansd for Curve 4a and 4b, would show no change in read
ing when the alternating voitage is applied to the vacwmm
tube; it would, however, show an increased reading under
the conditions of figure in Curve 4c upon the applicatic

of the alternating voltagee This change in average value
of the current is of vital importance in the operation
of the vacuum tube ag a detesctore

CUZSTION #14, Bxplain how input conductance may be found from charac-
teristic curve.

ANSWZR  #14, It is shown that Chm's law holds good for parts of AC
gircuits where the current is in rhagse with the emf. So
tce find the conductance, which is the reciprocal of resis
tance, we merely divide the current through that cirezit
by the voltage acrocss that c¢ircuite The input conductance
is the grid ccnductance and can be feound from the EG-IG
curve by drawing a tangent from portion of the curve he
used, The AC will be undistorted and proportional to the
applied voitage if the curve is straight. The curve will
be straight if only a limited portion of the curve is
utilizedo This tangent to the curve nearly coincides

with the curve in a limited region around the point of
tangency. If an slternating voltage is superimposed upon
the gteady voltage scting in the grid circuit, the total
voltage will vary a gcertain amount in one direction and
an equal amount on the other side. Correspondingly the
current will increase by an amcunt equal to the opposite
side of a triangle formed by drawing the tangent, and
then decrease by an equal amounte. The amplitude of the
voltage is given by the adjacent side of the triangle and
the amplitude ¢f the current by the opposite side. The
conductance g ig given by Imax divided by Zmax, that is,
the raticn of the maximum current to meximum emf, There-
fore Conductance equals opprosite side divided b»y adjacent

side equals Tan & equals slope ¢of the tangent to the curw

;



2UZSTION #15, Why should input conductance of an amplifier tube bve
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W

. ANSWER

#18

smell®

The input power to the vacuum tube, ¢r the power wnhich
the tube takes from the circuit comnected to the input
vacuum tube, depends upon the alternating grid current,
In general, it is degirable to reduce this power as much
as pcgeible in order tg increase the efficiency of the
vazuum tube as an amplifier. Since the input power %o
the vacuum tube is dependent upon the produect of the
input voltage and input current, it is degirable, in
order to make this input power very smsll, Lo make the
grid conductance (input conductance} very small, by
adjusting the stesdy voltage of the grid to be rnear zero
or even scmewhat negative,

Txplain by use of characteristic curve how mutual conduc-
tance may be found,

The mutual cenductance is obtained from the EG=IP curve,
The slope of this curve at any point gives what is call-
2d the mutual conductance of the ftube and is a measure
of the alternsting current which flows in the plate cir=
cuit of the tube fcr a given applied voltage on the grid
provided thers is no appreciable ragistance or reactance
in the plate circuit of the tube external %o it,

What is meant by amplification constant of tubes and
how is it determined?

The amplification constant of vacuum tubes is & factor
which determines the amcunt ©f voltage flowing in the
plate circuit for any load and from which can be found
the current flowing in the plate circuit, This amplifi-
cation is found by using both the £G~IP and the EP~IP
curves and after several tramnspositions of several for-
mulae the focrmula for amplification constant boils down
to the mutuwal cenductance divided by the plate conductance

Zxplain how external rlate resistance effects the opera- -
tion of a vacuum tube used as an amplifier (Sketch and
equations o) °

In the case of & pure resistanrce in Tthe external circuit
the alternating current in the plate circuit is exsctly in
phase with both the grid voltage and the plate voltage and
the formula for finding the resultant plate current is:

Mo x© H,
—_ 5

I =
F ‘v plus X

Sketch of pure resistance in external circuit:

AN

Mg
U
Hn\v/\\/Ah__/<g§§>__




Continued,

In the case of any impedance whatsoever in the extersnal
circuit, the magnitude =nd phase ¢f the plate current
can be calculated just as sikply as in the case of criind
ary simple sc circuitse It is necessary cnly to assume
that the emf Nu x Bg is acting in s circuit which has in
series the resistrsrce Rp and the iuserted impedance. In
the cage 2f induectance only in the c¢ircuit, the formulae
are:

£ o+ oo TR S 2]
7 & j{Rp plus R}~ plus (wi)*®

I. =
p = T
/ip vlug R)~ rinsg (Wil e
£ o= dgn wl
¥ WL A plus B
Where: 4 & impedarncse in chms,e
Hy = plate resistance {internal)
® = plate resistance {external)
was Zpl xR
Iy = plate current
u = amplification constante.
£ = zrid voltage.
¢ = phase argle in degrees.

sketeh of simple Ac cireuit, the equivalent of the Plate
circuit with impedarnce in sariess

kg

M@




JUBSTION #19. Explain and show by sketch how regenerative amnlifics-
tion is aceomplished,

ANPWER #19¢ Tt is pesaible to¢ increase very decidedly the amplificaw
tion obtained by a single vacuumr tube by whet is known
a3 regeneratione Felow is sketch of aircuit. Thﬁ C“Ll Ly
is called the tickler, or feeid ;aeg ceile The motion ig
zn follewse The ent oy cauges an sitarnating cur eﬂt to
flow in the twied elrvecult and zives rise Lo %y saros

the T 18 gyplied hetwsen
filawmey ‘ The volsa s he o
Vacunm ses an alternating current

rlate ¢l } The current flows *hroaﬁh

by reason of the coupling with L, "ind “e@“ .

L which with preper ccoup 11%3 N'li nearly in ph

with and will add to %“he criginal %mf £82. The a&axtlcn
R de

¢f thies velbtage leads to an inerease Lu the current in
the LC cireult snd slsgo to an inecrsaze in Lthe veltage
arplisd to the vacwum tube. The plate current is like-
wise Incresesd and g still lsrger emf ig f=2d back thru
L1 to the LC cireuit. This cycle ig repssted over angd
over but ususlly in s short tine a stable condition is
reasched iv whichk much larger currents and voeltagee are
yr%réwt in all parts ¢f the circuit thauy would be preseny
if the feed~-bmck feature wers aheent, Thiz stable condi-
tion i1s resched if the emf fed bsck is lees than the
orizinal emf, The final emf and with it ¢urrents and
voltages in all peortions of the clrouit will be doubled,

Sketch o»f cirecuite

—p

I
[

SUESTION #20, What limits the amplitude of regenerative amplification?

aNSWTER #20. The limit of amplitude of regenerstive amplification is
the point where the wvacuum tube starts to cscillateo This
point is reached by varying the coupling between the two
22ils &0 that the emf keeps building ur until the tube
gself=-generates oscillationse. Theoretically, the amplifi=-
cation bacomes higher and higher withcut limit ag the
oscillation pcint ig apprecached but practically after a
certain degree of amplification is obtained the adjuste
ments become so critical that any slight disturbance such
as static or variation in battery voltage, will start the
vacuum tube oscillating, P

R e
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Txplain the grid method of detection.

Detection with a three electrode vacuum tube with grid
condenser and grid leak resistance, is called the grid
method of detectione. The alternatlﬁg current picked up
by the antenna 1is inressed on the grid. When s train of
pgeillations comes in, the grid voltage will swing pesi-
tive and negative; on the positive swing the grid curren
will incresaas cfﬁ91deran7ew while on the negabtive sgwing
the reduction in grid current will be %Lxght. In effect,
he aversges 2rid current will incresze during the oscile
ations, The plate eurrcnt will follow sll -*anﬁﬂs in
crid veoltage, so that the wave form of the plate

will recenble the zrid voltage CUrve . The radig=
*“'qxency vortion of the plate current oscillations will
flow uhrcugh the ﬁﬂlepham sondenzer, but, corresponding
%c the descresse in the 8?9?&58 valne of ﬁbv 2rid voitage
tha aurrert through the eleyhomea will he reduced dur-
ing *ach wave train producing 8 note in the telervhoness o
the same pitech zg the wave train freguency. In the cace

of d tection with 2rid condenser avd grid leak there is
a redueticn in *ﬂlenhowe currsnt during the wave trsin,
which resulte from the curvature of the grid current
characteristics The grid condenser is placed hetween the
Zrid and the coil so that mo charge can go from the grid
Lo the filament and the anterma, The grid leak is con~
nected between the grid and the filament s¢ that th

charge will not pile up on the grid snd make its action
erratic, This leak allows %the grid to clear itself be-
tween oscillations and be ready to respond to Hhe change:
in voltage acrose the inductance coils
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