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‘ is dlsclosed a vacuum tu e ot €]
tronic’ _ev1ce comprising arpnmary electron s
25 .

“The secondary electron
section comiprisesa’ pair. of spaced electrodes; one

of which may be.a blate electrode treated on one’ 107
ratio

surface 50'as to emit secondary electrons '§
~grea r than unity when bombarded by ‘prim
electron a ‘of ' whic¢

is’ "closed” by estabhshment of secondaryi ell
t1on emission between the electrodes of thé e

- m E K by
be for the purpose of comparrng durrng the proc-
ess of manufacture 2 characterlstlc of a: devrce

cathode ray tube osc1llograph .the, variables 0
transients to be compai ed or exammed bemg ap-

D
cession The el“fect of s1multaneous 8 nal appll
cation is obtamed as a result of the ch 1

gr
switching from one 51gna1 source to another the—, :

time lag of light decay from the. screen or, taiget
of, the cathode ray. tube and persrstence of ‘ 1s10n

sistence .of. wsmn : I
An object of the mventmn 1s to provide &
swrtching 01rcu1t including . secondary: emissron
type. vacuum tubes or- devices,. for .successively.
switching from one to another. of a, plurahty of;
signal. sources
Another object of the 1nvent10n IS to provrde

second

-cathode” ray tube

. tron discharge device of the type discloséd in' v
Patetit 2,293,177 of’ August 18,1942, for Eléctron-

ondary electron type vacuum. tibe’ of the’ type’
.disclosed in my above-mentioned pendmg appli- ;

plied. in chosen sequence so that their-wave forms ‘

: tube

‘ .. trodés of .the primary section of “the other el :
s switching circuit for successwely sw1tch1ng 65 tron sw1tch Prlmary electron ﬂow in"each priz".
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AlbertM Skellott, Madison, N, 3., assignor to Bell; -
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from one’ to another of a pluralit . :
sources ata high rate, for. example ‘at e fre—f
quency of 100 000 to 1 000 000 or mor 3 (

‘ able the “use’ of secondary electron type vacaim

tubes’ or ‘devices embodymg electronic contacts &
in switchmg circuits’ requiring openmg andclgss

. ing of the electronic contacts at high frequency.

-In-accordance with the invention a switchmg'
circuit is provided which' may be: used ‘with'a’
scillograph' ‘to enable 51mu1-3 ‘
taneous observation or ‘examination of &' plural' v

.. ity (in an illustrative circuit—a pair). of v iaple’
" signals or transients "The switching ciretit ¢

prises a square Wave generator or multivrbrator‘-

and a pair of vacuum tube or' electronic swrtches

The multivibrator- may comprise a' single’ el

discharge device circuits, and, the circuit arrange- -
ment may be based on that of Fig. 12" of ‘that
patent. ‘This generator constitutes a sou

L, two square-topped waves, 180 degrees ‘out’ -of

phase, which by appropriate choice of “citeuit
constants, may be of a desired magnitude and.‘
frequency, for: example up to a mlllion cycles per'
second, or more.” " N

Each' electronic. sw1tch may" comprise a-S

cation Serial No. 422,228, modified 'to’ inchide an’

additional electrode in the secondary- électron
. section, the additional electrode comprising a grid’

electrode interposed between the secondary emit="

“ter and collector electrodes and to be mainta ed

at.a’ potential of a magnitude: between that to-
which the secondary. emitter and collectoi elec-h

btrodes are adjusted The' solrces of s1gnals to-
‘he. examlned are connected with "ode "and’ the'

same pair of’ ray deﬂecting plates 'of the cat
ray tube through the électronic contacts consti- .
tuted by the: secondary electron sections ‘of ‘the’

-, tubes, one source being so connected through the'
The. switching rate is cbosen such that. the traces 45
- on. the lummescent screen. are. repeated at a. fre-w
quency equal at least to.. that requxred for, per-,

electronic. contact in; one tube andlthe other‘

The ‘square. wave generator ‘and "the pfir ryi

- electron sections. of the ‘eléctron’ switches ‘are §0.

1nterconnected that one squa. -topped wave 1s[ S

‘supplled to’ the mput electrodes of the primary’

section of one electron switch. and ‘the’ dther
square-topped wave is supplied 1o the inpu ’




mary section may thus be controlled or regulated

alternately to establish and disestablish secondary

electron emission in the secondary electron sec-
tion of the respective electron switch, the two
electron switches operating in sequence by virtue
of the 180 degree phase separation of the two
control waves.  The resultant alternate closing-

and- openmg of ; the electromc contacts enables .

the alternate application to the cathode ‘ray tube

of the signals from the sources under examina-

10

tion, at a rate determined by the frequency of the ' -

square-topped wave output of the, generator..

The additional grid in the secondary electron o

section of each electron switch constitutes an
electrostatic shield between the secondary emlttel
and collector electrodes of the &§ec m'n "The

15
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and a primaty anode 15, the latter- having an
aperture or window 16 therein for the escape of
a portion of the primary electrons arriving at the
primary anode. - A deflector electrode or plate 17
at.cathode potential, is positioned in the normal
path of the escaped primary electrons and de-
flects or bends such escaped electrons into the
secondary electron. section and onto, fhe electrode
10. " As explained in detail in'the aforementioned
application, when the electrodes (0, {i are con-

nected to a suitable source of potential positive.
with respect to the cathode and through resistors

of appropriate proportions, and the electrode 10
is bombarded with primary electrons so as to es-
tabllsh secondary electron flow between the elec~

; .'trodes 10, 14, the latter constitute in effect a low
resistance contact and are adapted to transmit

higher the frequency of switching between the two =
sources the smaller the capacitance that may. be. -

tolerated in the connection coupling the sources
to the respective electronic contacts.

to such coupling capac1tance
the additional grid, there might be for. such, con-
ditions, transm1ss1on across, the electromc con-

tact even, durlng the “open,” that is,ng secondaryl
electron flow. condrtlon of .the electronlc contact ‘

A:-more. complete understandmg of
tron, will be obtalned from the, de_

ing. a c1rcu1t arrangement 1llustrat1ve of the in-
ventmn

The, 1nvent10n is 1llustrated as embodled in. a«_
sW1tch1ng circuit SG- for, assocxatmn w1th a cathg
ode ray.tube CRT-for. enabhng s1multaneous &

amination vrsually of .the . waye, forms of a. plu-

rality,: for example, a . pair. of var1a e. 51gnals;
The_squrces of -these variable.signals.are indi-’

cated as, Input . No. 1.and. TInput,No..2.at the
mput termmals I,
c1rcu1t

The cathode ray tube may be. of conventmnal

type, comprlsmg an electron, ray source or electron.
guné, two pairs, of electron ray oy beam deﬁectmg ,

plates 5, 5 and 6, 6, and mcludmg an enlarged

screen or target portion 1T coated on, its .innher.

surface with. suitable . fluorescent, or lumlnescent' .
matenal to.. provrde “yisual”  indication. of. the.
electron. beam incident thereon. . The plates, 5, 5%

may. be connected to any: suxtable source Bof a
sweep .or, time-axis. wave, and, the pla
connected through the switching cireu
sources. of the s1gnals to be exammed

VT{, VT2, VT3.

vice d1sclosed in; my aforementloned pendlng aps
plication Serial No.. 422,228, -Each. tube VT,

VE2, comprises, a prlmary electron sectmn and 3.
secondary electron. section or electromc contact,.
The lat~»
ter .comprises. a plate electrode A0 .and. a_grid,
The former (electrode iB) is treated'

in an. evacuated enclosure or, envelope

electrode 1.

The in--
herent capacity: of ;the latter, at or above. a par-.
ticular frequency. of operatmnf m1ght be of - the,
same_order. or..of.greater. magmtude compared,,
In the absence of

| and 2, 2.0f; the sw1tch1ng%

.6, 6" are.
SC ), the .
,av,:to'.'.. 55
The sw1tch1ng c1rcu1t comprlses a. plurahty of.
secondary. electron, emission type, vacuum, tubes.
The tubes VT VT2 are.a.modi~

ﬁcatlon of a, vaguum, tube electronlc ‘contact. de-,
- 80

- 30
tion that follows taken in. conJunctmn w1th the.\
single’ figure of the accompanymg drawmg show~ )

35

40, ¢

45

50

electric. .signals.or. waves bidirectionally. In the
“absence of primary electron bombardment suffi-
cient to establish and maintain such sécondary
electron, ﬁow, the electromc contact .constituted

.Vis open

1on w1th1n -

consequently the. amount of escaped electron ﬂow
to-the. electrode 10;, rnay be. regulated to-“close”.
or to. “open” ‘the electromc contact as explamed :
in grea.ter deta11 in. the aforementlonedrapp ca-
tion. :

Each .cathode. 13 is. connected to ground a
each . primary .anode is connected to, the. Jhigh.
potent1al terminal of .a source BA; of drrect, CuL-;
rent potent1a1 for. example a., lcattery,l for :
primary. anodes. .and..the . electrodes of, -the, el ec-_
tronic contacts,. The electrodes f1.are.connec d.
through resistors RII, R11’ to the high potential
teimingl of source. BA, and, the electrodes, 10, are
connected to.a termmal of, Tower poten al,.of
source BA through a common resistor, BJ0. . The.
electrode 11 of, tube VTI is connected to ne of,
the terminals i,1 through a condenser Cl al dﬂthe
corresponding, electrode of tube. VT2 s conn ted
through a condenser €2 to.one .of the tet: 1nals

) 2,.2.. Each electrode 10 is. connected throu;gh N

condenser C3 ‘to. one of the pa1r of cathode ray,

the other plate bemg connected 10 ground and
also to. ground through.a resistor, RIS, “The in-

! put grids 14 are connected through re51stors th

RI2’, R13, RI3’ to the low potential terminal of,
a source CA of direct current blasmg potentral
for example, a battery, and through coyplifig con-
densers C4, C5 to. output terminals of the circuit .
of the tukie VT3. The grid bias provided by the .

-sourcé. CA may be such that the. prrmary‘elec-

- tron. ﬂow to.the primary anode in each tube, VTI,

65

on one surface so as to emit secondary electrons ,

m ratio greater than. unity. when bombarded. with

primaty. electrons 1mp1ng1ng with, su1table velomtv‘
The grid electrode is in.
the pat,h of such, primary. electrons £0,the elec-
trode 10, and 's,adapted to collect secondary‘
"The primary.
electron sectmn comprlses a . primary electron‘

on the treated. surface

electrons emrtted by electrode 1.,

source .or. cathode l3 an 1nput control gr1d M

70,

75

VT?is msufﬁment to estabhsh the secondary elec- .
tron, flow in the secondary electron sectron 50,88,
to close the electromc contact that is, the elec-
tronic_contacts would be “open.” For,a purpose
to be explained, more fully heremafter .each tube,
vTi, VTZ includes .a thlrd electrode i2 1n its,
secondary electron sectlon The electrode 12 mav
be a grid and is interposed between the electrodes
10, {1 and is connected to.a termmal of the, source
BA such that its potentlal is between the pot’n}-t_
tials at which the electrodes 10, {1 .are.op .

The tube VT3 is of the type. dlSClOse In my:
aforementloned Patent 2 293,177, . T compuses a.
pumary electron sectlon havmg a, prlmary elec:
tron source or cathode 1, an input e trol grid;
18" and a primary ‘anode l9’ contam‘ X
ture 30’ for the escape of a portion, of th
mary electrons reachlng the prxmary anode,
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secondary electrOn sectmn compnsing a palr of
‘aux111ary electrodes  21°,'22’, the -¢éléctrode: 22
-being. a-plate having ‘a’ surface ‘treated to em1t
secondary electrons in rat1o greater than" unity
when hombarded with escaped primary electrons,
‘afid the electrode 21’ bemg a ‘grid pos1t10ned in
‘the path of escaped primary electrons to the elec-
trode 22, and .adapted to collect secondary elec—
trons’ emltted by the electrode’ 22+ and ‘a 'de-
ﬁector electrode or plate 20" tied: to the' cathode
and' pos1t10ned in thé normal path ‘of the escaped
prlmary electrons to deﬂect or ‘bend. the latter
ina direction: to’ cause the escaped electrons to
bombard the electrode 22’;
being in.a common evacuated envelope 'The
control gr1d is connected to grounded cathode
‘ through a res1stor Rs’ and a source C’ 'of* direct
éurrent- bxasmg potential, ‘and to’ the electrode
22’ through a- condenser Cs’. The secondary
electron collector grid 21" and the pr1mary anode
R T are connected ‘through'a - res1°tor Ry to ‘the
‘ high potent1al ‘terminal of a source’ B* ‘of direct
current potentxal the low* potent1a1 terminal® of

3

: tubes W111 be energxzed alternately, that 18 one

10

electromc contact will be closed while the other is
open,-and -vice versa.. ‘During the .time-the're- '
spectlve electromc contact is-closed, signal’ WaVe

. from Input No. 1or Input No.:'2,'as the case’ may
. be, will ‘be -impressed: on the cathode ray ‘tube

deflécting plates 6,.6"-thiough’ the' condenser o}|
or C2, the electronic contact:of’tihé VTI or VT2,
and’ cotidenser . C3 and resxstor R15. The elec-
tron‘ ray or heam -of ‘the cathode ray tube ‘will
be ‘catised, ‘therefore, 'to trace- alternately the
wave: founs of .the signals, from the two sources

- By :causing the tubes VTI, VT2, to switch on and

all ‘of ‘the electrodes ‘

4

Wh1ch is’ connected to ‘the g ounded cathode, and -

the secondary electron emitting’ electrode 22”48
connected tmough ‘a resistor Rs ‘to'a poxnt on
the source ‘B at a ‘potential lower than’that'of
‘the high ‘potential terminal.” "The tube VT3 and
its assoc1ated resistors, condenser, and potent1a1
sources’ const1tute a’.’square  wave generator or
mult1v1brator of the type dlsclosed and described

Jin my Patent 2, 293, 177 with" reference ‘to Fig 12

of the drawmg ‘of that‘ patent the’ corresponds
ing’ components of the square wave generator of
‘this " disclosure ‘bearing - the “same ‘designations
primed, . By’ suitable’selection of the' ¢ireuit ‘con-
stants, the instantaneous potent1al of the control
gnd 18" with reference to' the cathode ‘may:bé

30

off 'at a sufﬁc1ently ‘high 1ate and aided by per-

] srstence of:vision, the' traces of ‘the wave forms

will'in effect appear s1multaneously on the cathv
ode ray tube target 1, as 111ustrated for srgnal
inputs' at termmals I l and 2 2 of dlﬁerent wave
forms.’

As the rate at ‘which’ the vacuum tubes 01 elec-‘
tron swrtches VTI vT? are operated 1s mcreased
that is; as'the frequency of the square= topped con-
trol wave lnput to the tubes is! chosen of g hlgher

‘value the capacity of ‘the' couphng condensers ct,

C2 miist ‘be decreased.” "If ‘the sw1tch1ng rate:or
frequency is made sufficiently high; for -example,
of the' order of 10'1—10ﬁ cycles per second or:more,
a frequency will ‘be' reached at’ whlch the mag-
nitude of ‘the 1nterelectrcde capaclty between
the secondary electron enntter electrode 10'and
its associated collector grld i1 in each tube VT,

‘VTZ will be found to be’ of ‘the same order. or

‘ greater than’ that .of the couphng cond nser’ Cl

35

caused to swing' repetmously ‘between ‘wide 11m1ts, )

= whereby  ‘bothprimary electron and ' secondary
electron flow in the tube vary abruptly between

o wide” hmlts because of the trigger action”of the
tube; such that the’ 1nstantaneous potentials:on

v the ‘primary ‘anode . 19" and auxiliary anode 22’

vary Abruptly but. in opposrte directions.' These
potentlal variations ate, 1mp1essed on-the" input
~control grids 14 of the tubes VT{, VT2, through
the condensers C4, CH, as square-topped waves
180 degrees -out of phase The: frequency of the
waves. will be the same and of a Yalue’ deter

' ‘mined. by 'the constants “of the multrbratox

circuit.
SIn the operatlon of the cxrcult arrangement de-
scribed the sou1 ces constltutmg Input No 1T and

: Input No. 2. will be connected to termmals (e N

and 2. 2 ‘and’ the square’ wave ‘generator, w111 be

‘ ‘ Vcontmuously supplvmg the square ~topped control

40

C2 required at that frequency. Under such-coi-

‘dltlon the electronic contact w111 not . be. “open ;
~during” absence of secondary electron ﬁow be-

tween” the electrodes constituting the contact but
will, prov1de a capacitive path for tbe 51gna1 wave

The provision of the additional or gud electrode

12 between the ‘electrodes constltutmg the, elec

y tronic. contact and maintaining such grid 12 ata
: dlrect ‘current potentlal between the: operatmg 01

b5

waves to the input: grids of tubes VT, VT2, ~As: -

1nd1cated in ‘the -absence’ of the control waves,
the input gnds {4 are at & potent1a1 with respect
to their. cathodes such that the’ permltted pri-
mary electron: ‘flow is insufficient’ to enable 'sec-

60

“ondary’ electron emission in- and closure ‘of "the -

¢lectronic’ contacts of the tubes." The decrease in
‘the" potentlal difference hetweeén the'input grid

and its associated cathode’ durirg” cach’ positive :

half cycle of: the control wave will be sufﬁc1ent to
permit such’ an increase in the primary®electron
flow in the paltlcular tube' that secondary ‘eléc:

tron ‘flow is ‘established in‘the secondary” electron !

section and the electronic: contact is c,losed Durt
ing the other half cycle of the? conitrol wave, the
tube- w111 be - restored ‘to - its initial “condition.
Smce ‘the control ' waves are- 180 ‘degrees outiiof

‘phase the secondary electron ‘sections ‘of thetwo :

' sources connected to terminals 1,

‘working potentials of the contact electrodes cor-
‘rects ‘for this condition by mtloduclng an elec-

trostatxc shreld between the: electrodes of . the :

,electromc “contact, thereby reducmg the effec—
- tive' eapacity between “the: contact electrodes to

a value small cornpared to that of the condense1
“Since the electronic contacts of the tubes VT,

) VT2 have b1d1rect10nal transmxssmn propertles

upon establishment ‘of | secondary electron flow’
thereln it will be evident to the skllled in 'the
art that if the cathode ray tube were replaced
by. 4 su1tab1e s1gnal wave source and the signal
i and 2,2 were
1eplaced by smtable ut1117at1on or load 01rcu1ts

“the switching’ circuit 5C could be employed to.sup-

ply such ut111zat10n cncmts sequentrally or..al-

‘ternately from-a common or: smgle 31gna1 wave

source, -at a rate: or flequency governed by the :
square- topped wave generator ‘Other c1rcu1t
a,pphcatmns of ‘the’ tubes VT, VT2 will readﬂy
occur: to the skilled in the ‘art, those specrﬁcally

“-described ‘above-being by way of’ 1llust1atron of

65

presently preferred embodunents of the mvcn-
tlon

What is clalmed is? P

1. In-combination, s plurality of 51gnal sources .
of varying voltage; a- common utilization c1rcu1t :
for the signals originating in said sources; a; sepa- i
rate transmission path’ connecting“ea¢h’ source
to sald ecommon circuit to supply-energy of thc :
‘source to the c1rcu1t ‘an electromc contact in'eai

‘path ‘comprising 4 pair of spaced- electrodes in ‘

anievicuated  enclostre;- for changing' the ‘eft




4

ficiency- of: the-path-with respect-to transmission
of signal to sald common-cireuit- upon establish-
ment of secondary -electron --flow- -between said
electrodes, and-means for momentarily establish-
ing ‘secondary electron flow between the elec-
trodes. of each contact in sequence, whereby- sig-
nals are supplied sequentially -from said sources
to-said common’ circuif.

2. In combmatlon -a-pair of signal sources of
varying voltage a common utilization-circuit for
the signals originating in said sources, a -separate
transmission path connecting each source to said
common circuit, an- electronic contact -in each
path connected in serial relation to one of said
sources and said circuit -and comprising a- pair
of spaced electrodes in an evacuated enclosure
for closmg ‘the path for transmission -of signal
to said common circuit upon establishment of sec-
ondary electron. flow between said electrodes,
each of said pairs including a secondary electron
emitting electrode and a secondary electron col-
lecting electrode, and means for establishing sec-
‘ondary electron ‘flow between the electrodes of
each’ contact in alternation, whereby signals are
supplied alternately from said sources.to said
common circuit, said means comprising primary
electron emitting means associated with said con-
tacts to emit electrons Tor bombarding said sec-
ondary electron emitting electrodes to produce

electron emission therefrom, direct voltage sup--

ply means, means connectmg said primary elec-
tron emitting ‘meahs to-a  point on said direct
voltage supply means, two separate impedances
to signal currents, one of said impedances con-
necting a second point on ‘said direct voltage sup-
ply ‘means of higher potential than said fitst
point to an electrode of one of said pairs, and
the “other "of said impedances connecting sa1d
second point to. an electrode of the other pair;, a
common impedance to signal cuirents coilnect-
ing’ the other electrode of each pair and said
utilization circuit to a point on ‘said direct voltage
supply means of potential higher than  that of
said first point and different from' that of said
second pomt a, separate control grid for each
electrode pair for controlling said primary elec-
trons means for fixing the poténtials of said con-
trol grids. with respect to said first point, and
means for changing said potentials of sald con-
trol grlds in the same sense alternately. -

3. In conibination, a soiirce of variable s1gnal
a utilization’ mrcult a signal transmission path
connecting said source and ecircuit, a condenser
ahd an electromc contact serlally 1ncluded in said
path in serial relation to said source #hd said
¢ircuit, said electronic contact comprising a pair
of spaced electrodes in an evacuated- enclosure,
the signal path bhetween  said electrodes being
closed by establishment’ of secondary electron
flow between. said electrodes, the capacity of said
condenser and the capacity between said elec-
trodes being-of about the same order of maghi-
tude;-an electrostatic shield between said elec-
frodes to reduce the effective capacity between
said electrodes to a value small compared to that
of the condenser, and means to establish second-
ary electron flow between said electrodes-inter-
mittently at a high frequency, wherehy signal
from said source-is-supplied to said:cireuit inter-
mittently at such frequency.

4. In combination, a pair of sources of varlable
signal, a commeon - utilization circuit,: a- signal
transmission path individual to each source for
connecting ‘it -with- said common-cireuit, a con-
denser and an electrenic contact serially included

10
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in each of said.paths in; serial relation to ifs.con-
nected - souree -and said: common circuit, each
electronic -contact comprising-a pair -of - spaced
electrodes-in -an- evacuated .enclesure, the: s1gnal
path between said electrodes being  closed. by
establishmént of secondary electron flow between
said. electrodes, the capacity of the.condenser in
each path and that between the-electrodes-of: the
electronic contact in the same . path bemg of
about the-same order of magmtude, an electro-
static shield between the electrodes of each elec-
tronic contact to reduce the effective capaclty be-
tween 1ts electrodes to a value small compared
to-that of its-associated condenser, and means to
estabhsh secondary . electron . flow between  the
electrodes of the respective electronic contacts in.
alternation, whereby 51gnal will be supphed al-
ternately from said sources to said commidn cir-
cu1t

5. A wave translatmg system comprising  an
evacuated- enclosure, a-pair of Spaced electrodes
therein, an-electrostatic shield in“the space -be~
tween said electrodes, a source of electrons for es-
tablishing electron flow betiween the eléctrodes in
the form of secondary electrons emitted. by one
electrode upon: its bemg bombarded w1th eléc-
trons from said source, two separate lmpedances
of substantial value for high frequency, one of
said impedances being connected between said’
shield and one of said electrodes, and said’ other
impedance . being connected ‘between said shield
and sard other electrode, and means malntamlng
respect to said source and ma.mtammg the aver-:
age poténtial of the shield at a value between the
working potentials of the electrodes:

6. A sw1tch1ng circuit for 1nterconnect1ng a
plurality of sighal wave circuits; compnsmg 4 sig-
nal wave transm1ssmn path connecting one of said .
¢ircuits and a second of said circuits to supply
slgnal energy .of one-to the other, a secongd sighal
wave transmission path connecting a. third ‘of
said ' circuits and said second-metitioned cifélit
to supply signal enérgy of ‘one to the other, each
of said paths including an electionic contact« com-
prising ‘a. pair of spaced electrodes in’an Evacu-
ated enclosute, the signal path between said elec~
trodes being closed for bidirectional transmission
therethrotgh upon establishmént of seconda‘r_’"y
electron flow between said electrodes, a’direct
current path from one electrode of each pair 'to
the other electrode of' the pair with means for
produclng dlrect voltage mcluded in each’ of sald
secondary electron ﬁow in’ said contacts alter-
nately at a selected Trequency; whereby sdid
frabsmission paths are closed alternately for sig-
nal wave transmission between said first-bién-
tloned and third-mentioned’ cxrcmts and said sec-
ond-mentmned circuit. :

7. A wave translating’ system comprising” an
electronic device having a primary €lection’ sec-
tion- 1nc1ud1ng an electrode and a secondary élec-
tron section including two other electrodes, ‘a
source of voltage waves coupled to said first-meén.
tioned: eleetrode and one of said two. electrodes, a
load cifeuit coupled to said first-mentioned elee-
trode and the other of said two electrodes, an
electrostatic shield interposed between said two
electrodes; and-a connection of low impedance to
high frequency between said shield and said first-~
mentioned-electrode.

8. A -wave {ranslating system comprising.” a
‘source of voltage waves, & load. circuit, a coupling
eircuit for coupling said source and said load ¢ir-
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cuit including a secondary electron emitter and
a secondary electron collector having a secondaiy
electron discharge path therebetween for control-
ling the transmission efficiency of said coupling
circuit, an electrostatic shield between said emit-

ter and said-collector, means comprising a source

of primary electrons for producing a stream of
electrons ‘bombarding .said emitter, means pro-
ducing variations of said electron stream that

vary the impedance of said discharge path with 10

such ‘rapidity that in the absence of ‘said shield
the interelectrode capacity of sdid emitter and

said collector would substantially reduce the con-
trol of said discharge path over said transmission
efficiency, means for supplying direct voltage, a
resistance connecting said emitter to a point hav=
ing one potential on said direct voltage supply
means, a resistance connecting said collector to
a point of higher potential on said direct voltage
supply means, and a connection between. said

.shield and a point on said direct voltage supply

means: at a potential between the potentials of
the two first-mentioned points.
. - ALBERT M. SKELLETT.,




