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bgy, l~owever, remains unchanged. 
'To firid out ;%bout. rti;z.n~rf~ictmiirtg in the heyday of discrere cnniponetits, Tf; 

8Spec~nrm ialked to veteran engineers aborrt the parricular ~ o ~ ~ i ~ o ~ i e ~ i ~ s  
which they worked. Engineers wirh an Under~ta ,~idin~ of how components were 
inatle were risually better rlurn the rnctst learrred theoretii:i;rn it! figuring out why 
a component righl. off tu he producrim lirte fzriled to meet electronic specifica- 
tions, arid it. was ~ ~ e ~ ~ ~ e ~ i ~ l y  said that c ~ ~ ~ ~ i ~ ~ ~ ~ r e n t  ~ ~ ~ t ~ i ~ ~ ~ ~ ~ t ~ i r ~  involved a liher- 
al dose trf black magic. 

~1~~~~~~~ tLfbe.5 
Idow-pnwer electron tubes, now vi r rml ly  obsolete as amplifiers or logic corn-. 

ponenxs, were at the ihe heart of  most types of eLecrronic equipment. Al l  uleclroli- 
tiibe amplifier consists of a cathode, a tieater within the carhode, otie or more 
grids (spirals of h e  wire mmuwiing the cattiode), arid it nickel or nickel-plaretl 
anode or plate, all encased within it glass or m e ~ l  en 
ode emits electrons, wBicf1 are attracted by rhe posit 
gt-ids control the flow of electron3 from crrrhode to 

or coiled tungst.en wire with an irrsulsting r:erarnic coating a.dhewd to i 
ing. ?&st metals, tiowever, do riot etnit enough elkwtrons when volt; 
plied to make the t.ube function, so the cathode is coated to  boost e 
'Ihe coating is often sprayed or1 as a carbonate that ~UI"  into an alkali i 
oxide wlzen he:rtetl in a L'BCUU~TI, a process known a.i forming the 

The grid is nulde to the desigil eiigineer's specifications on a winding rxrkt.. 
chine h a t  crimps the grid wires to the rctds on either side of the cathode. A 
carboti costing or1 the anode increases the heat i t  radiates i i s  electrons colleci- 
ing at its surface produce current. The tube assertil-?ly, called a nrount, 
into rlie envelope, which is exhausrecl by a mechanical vacaum pump 
to a smzrll veur in ttie tube's ,ulass stem. Kesitlual gas escaping f r o m  the tube's 
eiernents during operation inay rilter its electrical characterisiics or even sl.torr-. 
en its l i f t  ~ , a d i o - ~ r e ~ ~ u e ~ ~ ~  i ~ i ~ ~ ~ c t i ~ n  1ie;iting is therefore wed to degas rhe met.aI 
parts during the  erthaiist cycle. 

Fhaily$ a small zinio~int o f  a getter, a highly reactive material such a s  lxiri- 
um, i s  flashed onto the inside of the rube b y  nreairs of a r z ~ d i ~ ~ - f ~ e t ~ u e n c ~  soil. 
13ecs.use the getter readily ctsidizes, even niimie atiiouiits of gas litigeririg in. 
the rube's metal parts are irnrnediiztely converted into a stable, harmless oxide, 
an effect that coritinues until the getter is used up. 

Xfrer the getter is flashed, the exhaust rube is heat-sealed. The electron tube 
receives i t s  base, and i t s  ierids are soldered to the pins. 

Among the most c o n "  defects of ViZCllUm tubes i ~ e  IOW emission, too 
much gas left. in the tube even after exhausting, and short. circirits or open ele- 

The cathode i 5  wra l ly  ii nickel sleeve s u r ~ o ~ I ~ ~ d i n ~  a he;iter-often ;a folded 
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