
Fig. 1—Mounts of several types of tubes. The arrow indicates the position of the getter. 

Left to right, the mounts are of the following types—201A, 171A, 245, 280, 224 
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vacuum tube, the question of satisfactory getters 
arose and is still a topic always open for discus- 

sion among tube engineers. In the manufacture of in- 
candescent lamps getters had been fairly wei: developed. 
Means of removing traces of water vapor and oxygen 
were known, as were methods of preventing the volatil- 
ized particles of tungsten from forming a continuous 
film on the inner wall of the bulb. 

One of the materials used as a getter in lamps is red 
phosphorus which is applied to the filament by running 
it through a suspension of dried, ground red phosphorus 
in alcohol. As a result of lamp experience, red phos- 
phorus was early in use as a getter for high-vacuum 
tubes having tungsten filaments. In coated filament 
tubes, lime painted on the stem press was used as a 
getter for the purpose of absorbing water and carbon 
dioxide. Both phosphorus and lime are still in use, to a 
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limited extent, in conjunction with the magnesium. 

Phosphorus would be more popular but for its erratic 
action on the grid contact potential, while the use of 
lime is often of little or no value and is entirely dis- 
credited by some engineers. 

In the majority of tubes made to date, magnesium has 
been used as a getter material, which appears in the 
finished tube as a silvery, mirror-like deposit on the in- 
side of the bulb. Magnesium is inexpensive, keeps well, 
and is easily applied to the tube. It came into general 
use about the time tubes began to be produced on a large 
scale, and while its position is being strongly challenged 
by other materials, is still the most generally used of all 
tube getters. 

Use of phosphorus and magnesium 

For a time, phosphorus was used in combination with 
magnesium in some tubes such as the 201-A, 199 and 
120. The magnesium, either in the form of a short 
length of wire about one fortieth inch in diameter and a 
quarter inch or less in length, or in the form of ribbon, 
was spot-welded directly to the plate of the tube and red 
phosphorus in alcohol was applied with a brush to the 
side of the plate. An alternative method was to mix 
the phosphorus with magnesium and aluminum powder 
in a binder composed of nitrocellulose in a solvent, and 
to place one or more drops of the mixture on the plates 
before sealing on the bulb. The aluminum has no action 
as a getter in this case, but serves, because of its small 

size and light weight, to keep the magnesium in suspen- 
sion while the getter is being applied. 

After the phosphorus and magnesium were applied, 
the bulb was sealed to the mount (which comprises the 
stem with the electrodes mounted thereon) and the tube 
exhausted. Just before the tube was removed from the 
exhaust machine by the tipping off torch, the plates were 
heated by high-frequency induction, which caused the 
phosphorus and magnesium to vaporize and condense 
on the bulbs. 

Applying getters to the above three types of tubes is 
still accomplished the same way, although the use of 
phosphorus has been more or less abandoned, principally 
because of the high-grid currents resulting from its use. 
The magnesium alone is either welded to the plate or 
applied as a powder with aluminum powder and a binder. 
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Other methods of applying magnesium getter to the 
mount of a radio tube have been developed, several of 
which are in use at present. The method of attaching 
the getter to the mount is not a matter of whim or of 
one method being better than another ; it is indicated by 
the type of tube in question, by the type of machine to 
be used for exhausting, by the time in the exhaust cycle 
at which the getter is to be vaporized or “flashed” and 
by the location on the bulb where the getter is to be 
deposited. Simplicity and economy in mounting expense 
naturally influence the choice. 

During the exhausting of a tube it is necessary to heat 
the plate to a high temperature in order to free it of gas 
and, in some cases, to aid in the break-down of the coat- 
ing material on the filament or cathode. If the amount 
of heating required is not great the magnesium may be 
welded directly to the plate as in the 201-A. Where 
somewhat longer or greater heating is required, as in 
the 171-A or 226, the flashing of the getter must be 
delayed until after the plate has had a thorough heating 
and the vacuum pumps have had a chance to remove 
most of the gas. In order to delay the flash until the 
proper moment the magnesium wire is crimped in a thin 
nickel tab which is welded, on the edge away from the 
magnesium, to the plate. 
When it is necessary to use a considerable amount of 

power in heating, as when a carbonized plate is used, 
it is essential that the getter be so mounted that it will 
not flash even under the most intense heating of the 
plate. In the 245, for example, this is accomplished by 
welding the getter into a small nickel cup which is located 
well below the plate so that only the last heating coil, 
which is made especially long, will heat the cup to a tem- 
perature high enough to flash the getter. In the 280, 
281 and 250 types the getter is welded to a flat tab of 
sheet nickel at some distance from the plate and may 
only be flashed by a special coil in which the axis is 
directed perpendicular to the getter tab. 

Special adaptation for 224 tube 

The 224 tube presents a special case necessitated by 
its design for securing low inter-electrode capacitance. 
As the grid lead is brought out through the top of the 
bulb it is of importance that the upper part of the bulb 
be kept free from magnesium, as its presence acts as a 
coupling medium between grid and plate leads. In order 
to do this, a getter cup like that used in the 245 is placed 
below the outer screen in such a manner that all of the 
magnesium which leaves the cup condenses on the lower 
part of the bulb. 

It is of considerable importance that in any of the 
larger tubes, such as the 245, 280 and 250, a considerable 

portion of the bulb be not entirely covered by getter so 
that the heat radiated from the plates will have a chance 
to get out of the bulb without heating it up to too high 
a temperature. When this feature is overlooked loose 
bases or short life are apt to become evident. 

The getters already described are not by any means 
the only ones known or used. Aluminum has been suc- 
cessfully used in high-power tubes. It has not come into 
common use for receiving tubes as it presents little or 
no advantage and is difficult to flash. One process of 
flashing aluminum is to vaporize it by heating a molyb- 
denum-aluminum alloy, which breaks down only at a 
very high temperature, the aluminum then being in an 
extremely active condition. The process, which is very 
effective, is not readily applicable to receiving tubes. 

Misch metal, a mixture composed of several rare 
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metals of the cerium group, is a satisfactory getter 
although its greatest field appears to be in gas filled tubes. 

Probably the most effective and widely used getter 
which has come into use since magnesium became stand- 

ard is barium. The value of this material as a getter 

has been recognized for some time, although its use did 

not become general until within the past two years. 

Barium an effective getter 

While barium is considerably more expensive than 
magnesium the cost is often offset by lower factory 
shrinkage or improved life, especially when high exhaust 
machine speeds are used or where the speed of the 
vacuum pumps is low. 

The writer conducted tests about five years ago in 
which barium was used to obtain a good vacuum in the 
201-.\ tube on a machine running at very high speed, the 
barium being obtained within the tube by heating a pellet 
of barium salt and misch metal. This process seemed 
advantageous for a time but eventually was abandoned 
ut favor of magnesium, the latter proving more satis- 
factory after the pumping, bulb heating, and bombarding 
had been properly developed. 

Other workers at this time were obtaining excellent 

results from a standpoint of getter action with barium 
obtained by decomposing barium azide in the tube. As 
this process had an undesirable effect on the grid poten- 

| Continued on page 528 | 

Fig. 2—Flashing the getter in the 280. The getter 

tab is seen behind the edge of the pancake coil, 
which heats the tab by high-frequency induction. 

The two helical coils are for heating the plates 
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the waves with carrier waves of higher fre- 
quency and passing the combined waves 
through some phase-shifting device. J. W. 
Horton, assigned to W. E. Co., Inc., No. 
1,788,522. 
Short-wave receiver. A _ screen-grid 

receiver in which the tubes project from 
one compartment into another, for increas- 
ing the shielding effect. R. A. Heising, as- 
signed to B. T. L., Inc. No. 1,788,521. 1,788,078. 

Picture Transmission, 

Television, Etc. 

Electro-optical system. A source of 
polarized light, a source of variable electro- 
motive source for doubly refracting light 
from this source, so as to cause the ampli- 
tude of the light wave to vary in direct 
proportion to the variation in electromotive 

assigned to Associated Electrical 
tries, Ltd. No. 1,790,197. 

Super-regenerative receiver. 
super-regenerative receiver producing from 
an incoming signal a frequency higher than 
the carrier wave, and coupling means be- 
tween the super-regenerative system and 
the frequency raiser. 
signed to Westinghouse E. & M. Co. No. 

Reaction control. 
method of preventing or controlling reac- 
tion between successive stages in the radio 
frequency amplifier. J. M. Miller, assigned 
to Atwater Kent Mfg. Co. 

Electron relays. Receiving system in- 
cluding a vacuum tube circuit whose input 
and output circuits are reactive, but in 
opposite directions with respect to a given 
frequency of operation. 

Indus- tive antenna. John Stone, assigned to 
A. T. & T. Co. No. 1,789,419. 

In a Frequency modulation. A receiver for 
receiving signals sent out by frequency 
modulation methods. H. O. Peterson, as- 
signed to RCA. No. 1,789,371. 

Interference eliminating circuit. A re- 
ceiving circuit for eliminating atmospherics, 
in which the grids of successive tubes are 
connected together by a tuned anti-resonant 

l. 2%. & alsley, as- 

A compensating circuit. Ettore Bellini, Paris, France. No. 
1,789,650. 
Frequency changing receiver. A 

method of changing modulated low-fre- 
quency energy to modulated high-frequency 
energy. Henri Chireix, Paris, France. No. 
1,789,303. 
Volume control circuit. Adjustable 

attenuating network having for each ad- 

No. 1,787,950. 

F. A. Kolster, and : : justment a characteristic compl ary 1 
force. Harry Nyquist, assigned to A. T. G. E. Kruesi, assigned to Federal Tele- ease oe rigger pr pert sibilite - 

ay 2 , T ” y ot & T. Co. No. 1,788,470. graph Co. No. 1,787,582. - ra the ear. E. A. Stevenson, assigned to 
Television system. A system utilizing Piezo oscillators. A combination of BT. L., Inc. No. 1,788,025. 

Piezo crystals at both transmitter and re- 
ceiver. F. Feingold, Brooklyn, N. Y. No. 
1,789,521. 

Light valve apparatus. A _ vibratible 
single conductor into which received cur- 
rent flows, and a method of setting up a 
field of force which reacts with the current 
in the conductor. A light aperture in line 
with the conductive source of light is lined 
up with respect to the conductor by means 
of a wheatstone bridge circuit. F. W. Rey- 
nolds, assigned to A. T. & T. Co. No. 
1,788,472. 

Picture transmission. A general method 
of transmitting a picture, consisting of illu- 
mination, unit transmission, light-sensi- 
tive cells, etc. E. F. W. Alexanderson and 
R. H. Ranger, assigned to RCA. No. 
1,787,851. 

Picture transmitter. An oscillating 
method of scanning a surface into a series 
of points of light. Philip Chalfin and 
3enjamin Chalfin, Philadelphia, Pa. No. 
1,790,038. 

Radio receiver. A vacuum tube with 
a.c. on its plate; oscillations in the appa- 
ratus are quenched during the negative 
half-cycle independently of the grid poten- 
tials. The grid is biased insufficiently to 
maintain oscillation during period of non- 
reception. W. K. Brown and C. R. Burch, 

bridge, Mass. 

or another circuit. 

of an inductance. 

oscillator and receiver, both controlled by 
piezo-electric crystals. G. W. Pierce, Cam- 

No. 1,789,496. 

Communication 

Reducing reaction. 
ducing or elimiating the effect of potentials 
in one circuit on the input circuit of this 

J. M. Miller, assigned 
to Atwater Kent Mfg. Co. 

Magnetic radio receiver. 
rectifying modulated r.f. current and using 
rectified current to modulate the saturation 

J. Slepian, assigned to 
Westinghouse E. & M. Co. 

Directional receiving antenna. A com- 
bination of several loop-antennas, selective 
in some direction, and a vertical non-selec- 

Vacuum Tubes, X-Ray Tubes. 
Rectifier. A gaseous discharge device 

with two anodes and a conductor near each 
anode for suppressing the discharge in one 
direction. FE. A. Lederer, Westinghouse 
"Lamp Co. No. 1,787,690. 

Electron emission material. A cathode 
comprised of a refractory metal case con- 
taining approximately 1% of vanadium. J. 
W. Marden and H. C. Rentschler, assigned 
to Westinghouse Lamp Co. No. 1,787,694. 

Indirect heater tube. In this tube a 
winding inside the cathode repels electrons 
from the heater to an insulating member. 
A. L. Levin, assigned to Lestein Corp. No. 
1,790,313. 

A method of re- 

No. 1,790,165. 

A method of 

No. 1,790,171. 

Some comments on the use of “ getters” 
[Continued from page 511} 

this process had an undesirable effect on the grid poten- 
tial and plate current of the tubes it was reluctantly 
abandoned. , 

More recently, barium in metallic form became avail- 
able for use in tubes, being supplied in a closed copper 
sheath to protect it from being spoiled by air or mois- 
ture. In this form barium came into considerable use. 
although it was expensive and difficult to flash. With 
the development of the present magnesium-barium and 
aluminum-barium alloy getters supplied in pellet form, 
the copper clad barium passed out of use. The barium 
alloy pellets are easy to handle and produce the desired 
gettering effect. 

Other getters which have been used are calcium, both 
pure and in alloy form, lithium, active charcoal, and 
cerium. Some especially good results have been ob- 
tained with the calcium alloys. Like barium, the calcium 
alloys are most effective in tubes which operate with the 
bulb at a temperature high enough to keep the getter in 
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an active condition. Caesium, potassium, and sodium 
also have a gettering action, although when used in tubes 
their primary function is not that of a getter. 

While getters are of vital importance in tube manu- 
facturing, too much reliance should not be placed upon 
them. Most tube engineers admit that there is no sub- 
stitute for thorough firing or “degassing,” proper baking 
or bulb heating, and bombarding. They do not agree 
however, as to what constitutes proper firing, exhaust- 
ing, etc. It is often difficult to draw conclusions from 
comparative tests, as the sum total of the degree of 
thoroughness is largely what counts. Just how thor- 
oughly these processes should be carried out without 
unnecessary expense is largely a matter of judgment and 
experience. It is the writer's contention that the above 
processes should at least be carried to the point where 
the question of getter is no longer of primary impor- 
tance, and that if there is any question as to the effective- 
ness of magnesium getter in a receiving tube, the proper 
procedure does not lie in the direction of a substitute 

getter but is along the line of improving one or all of the 
vital processes in the manufacture of the tube. 
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