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THE GRID GLO. TUBE

- Deseriptiont

The grid controllcd zlow tubc eonsists cssentlally eof a
eylindrical aluminum cathode, an anode of nickel wire and a grid
of nickel wire all meunted within z glcoss tube contalnlng Feon
gas at a low pressurc. See Fig. 1. The tube is fitted with a
standard vacuur: tube base and the conncctions are as follows:=
The anede 1s connccted to the F + torminal; the cathode 1s con-
nected To the P terminal; and the grid is connceled to the G
terminal, The fourth terminal in 360 base is not used.

OEcration:

The grid glow tubc can be uscd on D, Ca and As Ce

The grid glow tube is not in itsclf a vhoto~clectric device
but the tube can be casily controlle:d by photoselectric mcans.

The impedance offercd to the flow of current from cathode te
anode 1s practiecally infinite.

The Impedance offered to the flow of current from anodc to P
cathode is quite low amounting to acbout £2,500 ohms a2t 8 milli- %‘
amperess This impedance is not constant but varies invorsecly .
with the currcnt. In other words the drop across thc glew is conw
stant at about 180 volts. 5

Since the impcdanece of the tube is practically infinite dn
the one direction and gquite low in the other, thc tube za2c¢cts as a g
rcetifier vhen used on AeCo,passing current in only onc directien,

currcnt, it is necessary t6 use a stabilizing rcsistanec in seriles

with the tube to nrevent overloading. Thls resistance should be

ad justed to vrevent draowing more than 8 milliamperes for continue

ous opcration. @

Since the glow recsistancec deercascs with an inercase in '

A uniguc feature ef the grid slow tube is the fact that the
voltage rcquired to start the glow is subject to control within
wide 1limits by means of the grid clectrede.

If the grid be free (thorouzhly insulated} about 600 to 900
velts D.Ce depcnding on the particular tube in wse, will bec re=-
guired to start the slow. Thals 1s due to the fact that under free
grid eenditions the grid will sssume a high negative charge, which
if not allowed to lcak off, will rise sufficiently %o block the
tube, The fact that the grid does assume this hish negative charge
sives risc to one form of control of the breakdown voltages.

Any concducting path placed in the grid to anode eircuit will
permit the grid charge to leak off and permit the tube to oporate.
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See Fig. 2. This conducting path may be in the form of a flame,

a photo~cell, a selecnium cell or any other form of high resistance
of the order of 50 to 500 megohms., A typleal curve showing the
relation betwreen this leakage rcsistanec and the breakxdovm wvoltage
is chovn in Fig. 3.

If the clecetro~-static eapacity between zrid and anode be in-
erecased a charsing eurrent will flow to charge the new formed con-
denser. The eharpe accumulatced upen the grid wwill flow into the
condenscr with thz rcsult that the total charge wpon the grid will
have diminished 2llowing the tube to glew. This ecan be demonstrat-
ed by grounding the snode and connceting the grid to an insmlated
plate. If the hand e brousht near to the insulated plate the
tube will be caused to glow,.

If = voltage be imprcssed between the grid and the anede as
is showvm in PFig. 4, thc anode te cathode voltage required to
stert the glow will be as is shown by the curve in Fige. 5. This
eurve is a straight line, whose slope is unity and devmward in the
dircetion ef positivc bias. The curves obtained on De Ce ancé 1L.C.
are similar,

Upen a roduction of voltage as for example, a gradwally re-
duced direet voltage or the falling part of an alternating voltage
wave the glow will maintain itself dovm to a volsage value of 180
velts whiech as has been precviously mentioned in the constant volt-
age drop across the glow. Accordingly the breskoff veltages
(voltages at which the glow stops) vhen plotted against grid bles

voltages will bec as indleated in Pige 5

The bias volizge shevn in Fig. 4 can be derived from a
souree of voltagec as a battery or transformer or 1t can also be
derived as an ohmic drop across an impedence thru vwhich a current
1s coauscd to flow as in Filg. 6.

The amount of energy which must be handled by 2 pair of
control contacts placed in serics with the leakage resistor in
Fig. 2 is a very minute guantity. Accordingly it 1s important
that dirt and dust and molsture be kcpt omt of the tube sockete
A geod quality socket should be used to aveid lcakage in the
secket itself. If the sensitivity of such a circult be thoughs
oo great a means of varying the sonsitivity as shown in Fige 7
can be uscd., For a given value of voltage between anode and
cathode the ratio betwcen Z1 and Zs will determine vhether or not
the tube is to breakdotm. The sum of Zy + Zg governs the sensi-
tivity that is--the cnergy vhich is los% in %hc control circuite.
By reducing the sensitivity in this manncr the effects of
extraneous leakage paths such as soeket insulation resistance will
be lessoneda i€ d :
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