March 5, 1946. M. BAREISS 2,395,835
THERMIONIC TUBE )
Filed Feb. 2, 1942 3 Sheets-Sheet 1

~N

-4

\

o [l
/4L

. 14b 'Tc

oc Uze ™
- Lic
: _l":u:l.é. -
- 4
' 4 [ o 6 72 P
g 4 10aq 4 L[
@s)s&»i\ N \g\ NN N
16 9 4
4 i Y 17
e ol
& v | 17 R/
; ‘ 6 gé o lz | |7 17,
10 — SRR R NN
] ; I4b F=gr=aA S :é::: Filr=={ /4b
] 1 e b /%}b ;
: :: 7 o Y2C “Mde
14b I I l
| - C -
Il ; Y TFigs
e S=6 T
10 I \ .
w:-“,,, ¢ o i”’ . / — 1
oo AR =IETE] 72 7
1Zc : ’ INVENTOR.

NI vT.llj.E. . By Max Barerss
4 : : o Y
“ | B”M’ ém, {TTORgEYS



March 5. 1946. M. BAREISS 2,395,835

* THERMIONIC TUBE

[ JLAS I VR 11 [ PR

Filed Feb. 2, 1942 3 -Sheets-Sheet 2
1.7
15b T :l g
h lﬂr?z/ il
I5ai % "
i ] _
i Il L
d ] B
- Il B
o I B
4 Il N
3 . i I _
SEmEm 20_d il -
o= = oo
: He 4
: B¢
LLLI ; A—— m— 156/[
G5¢ (/3c “ire ) o5 ] _

T.L =} . s ﬂa=4 =
j 13b //b' ”.b /13,5 5b i N\ “h/é

| ’51?'% ‘@é‘* J‘%ﬂ% % Tlt:l.E.

4 | _7
SRRy 4 ’ ‘ A
15a 141 }3{1, @ //34 _'Tﬁljd Ll Yﬁ(\ N - ,{ |
o) | = TJ o5
11
R Tigt g
y e 5 ﬁﬂ% 1
17 4 17 = [

e A g WP iR |
ANCIENE 91 =\K N ] I~
NI T TN Y . "

b :\c i\i\ X ljln i INE [m 4

-/e/\éutin I e AR NS

NF N P \ i 1) .
! ‘
|
1

N ! | \ - , INVENTOR.
— ' O ! M :
LU I | O 1V D = By \ X BAREISS
Bardhtt | Gre, Sl Mt

ATTORNEYS



March 5, 1946. M. BAREISS | 2,395,835 -

THERMIONIC TUBE

. Filed Feb, 2, 1942 3 Sheets-Sheet 3

A e A e b ?9 C INVENTOR
N Y /.. ZL [ . Max Bareiss

38 | M Z/‘,u, ,@,_/,éz.ym«d

ATTORNEY




Patented Mar. 5, 1946

2305835

UNITED STATES PATENT OFFICE

2,395,835 .
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7. Clalms‘

The present-invention relates to thermionic
tubes and comprises an 1mproved grid construc-
tion for radio or-other thermionic tubes employ-
ing a plurality of grids.

This' application' is a continuation in- part of
application Ser. No. 319,998, filed- February 21
1940.

"One object of the invention is'a novel and’im-
proved grid structure: for radio- tubes' whereby
the lateral wires or-elements may be ‘accurately
lined for efficient tube operation irrespective of
the number of grids employed

A further object of the invention is-a novel'and
improved ‘unitary multiple grld structure capable
of being mounted as a unit-with the grid elements
thereof pre-formed and- spaced: with respect’ to
each other. . ) ,

A further object of the invention is & novel and
improved multiple grid structure characterized
by fusing of insulating spacers about- the grid
elements to form a rigid unitary structure.

A further object of the invention is-the pro-
duction of a multiple grid' thermionic. tube by
pre-forming a multiple grid unit with the elée-
ments of the grid: supported-and-spaced from
each other by means of suitable insulating devices
and then mounting the grid unit in a thermlomc
tube in operative rela,tmn with the other elements
of the tube.

Other objects of* the invention .wxll_heremafter
appear.

A-further object is a gnd structme which is
characterized by its: simplicity in: construction
and assembly.

The improved constructlon may be employed in

tubes hayving umform spacing- between the vari-
ous-grids: and between the lateral wires or ele-
nients of each grid.or in. tubes where. the grids
are non-uniformly spaced or the vertical dis-
tances between lateral wires or. elements of ‘each
‘grid are varied.
_ . For.an understanding of. the-invention refer-
ence ‘niay be Had to the accompanylng drawings
ih. which various.embodiments. of the- mventmn
are illustrated..

Fig.lisa. perspectwe v1ew, partly broken a,way
of an.electrode: assembly: of a three grid. radio
tube. provxded W1th an improved grid- eonstructlo*l
.embodying-the invention:.

Fig; 2 is a side view of the: assembly of: F1g 1;

Fig. 3 is.a vertical sectional view taken: along
thie line:3—38 of Fig. 1

- Flig: 4 is a horizontal'sectional view: taken along
-the line 4—4: of Fig. 2:
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Fig.5isa fragmentary view 111115t1 atmg a mod-
ified ‘construction-of grid; - .

Fig. 6 is a side view of-an assembly embodymg
another modlﬁcatlon of the-invention; -

Fig. 7°is a view of the: assembly of Frg 6 taken
at right angles thereto;

Fig, 8 i§ a horizontal sectzonal view taken along
the line 8—8 of Fig. 6

Fig.9is a fragmentary plan view- ﬂlustratmg a
novel method of constructing a- plurality of gr1ds,

Fig. 10 is o side view of:'d' grid" assembly mcer-
porating the construction of Pig:-9;

Fig. 11 is a side viewof ‘the assembly of- Fxg 10
taken at right angles thereto;

Fig. 12-is-a-view of a4 'grid illustratmg another
embodiment of the‘invention;::

Fig. 12a is o/ diagrammatic Sectional: v1ew along
the line 12a—{2q of Fig. 12;

Fig. 12b is-a view similar:to Fig. 12a but show-
ing the individual elements of the grld ‘of F‘lg 12
turned through ninety degrees,

Fig. 18 is g side:view of a-grid assembly 1ncor-

‘porating the constructlon of Fig; 123

Fig, 14 is a perspective view: 111ustrat1ng the
method of mounting grids:of ‘the type-of that of
Fig. 12'to form an assembly d1ffering from that of
Fig, 13; and

Fig. 15'is a honzontal sectmnal view of a- grrd
assembly  constructed by rthe method- 111ustrated
in Fig. 14.

The ra,dlo tube electrode assemblv of Flgs 1
to-4 inclusive is shown ‘as ‘including a conven-
tional cathode’ 2;-and anodes 4 carried between
the usual spacing discs 6 of mica: or- other in-
sulating material and mounted on-a press 8- In

-accordance with the invention; the three-grids

10, 12 and 14 are each composed: of two: seté of
lateral wires-10a, §2a- and’ (4@ and the wires
of ‘each set are-electrically connected by Vertrcal
rods or posts 10D, 12b- and 14b.. The sets of
grid- 10 -are electrically connected” beneath’ the‘
lower disc 6 by: a cross wire- 10¢ conhecting the
pasts 10b. Similarly, posts 12b are’ connected
by cross wires 12¢ and posts 14b are connected
by, cross wire: {4c; the-cross-wires [0c; 12¢7and

{4c-forming convenient points-of: connectlon for

the lead-in wires of the tube: 'The wires 10a; 12z
and f4a are connected to-the-rods: 105, 12b'and
14b respectively in any- suitable: manner, as by
welding: or swaging into cuts. on  the rods
Mounted between' the discs 6 are two vertical in-
sulating sheets 16-0f glass-or:other ceramlc ma-
terial  through ‘which pass: the ends:of- “all the
lateral grid wires and' to' which: these wires are
fused: " As shown best in Fig. 2 each lateral wire -




2
10¢g is aligned with one of the wires 124 of each
set of grid 12, with one of the wires {4a of each
set of grid 14 and with one of the wires 0a of
the other set of grid 10. The fusing of the ends
of the lateral wires in the sheets {6 insures this
parallel alignment of the various lateral wires and
gives g sturdy and compact construction of the
grid assembly.

As shown in Fig. 4, the shests or plates 16 are
provided with rough surfaces to decrease elec~
trical leakage currents due to material deposited

shown upstanding ribs {7 are upset along the

Inner surfaces to shield-the grooves 19 against

deposxt and roughened surfaces’ may also be pro-
vided on the other side.

In the embodiment of the mventlon illustrated
in Figs. 1 to 4 inclusive each grid is constructed
of a plurality of separate lateral wires. In Fig. 5

is illustrated a grid 18 in which the lateral wires 2

are made from g single wire which is threaded
back and forth through the, sheet 16 with the
horizontal reaches parallel and equidistant. One
or more of the grids 10, {2 or {4 could be con-
structed like grid 18 of Fig. 5 in which case the
vertical rods 10b, 12b and 146 could be omitted
except for suitable provision for electrically con-
necting the sets of each grid together and to the
lead-in wires.

The elements of the multlple grid umt thus
formed are firmly and rigidly supported and
spaced from each other in .a permanent manner
and the same may be readily mounted in the
tube without dislocation or shifting. of the
elements with respect to each other. Moreover,
the relation of the elements of the grid with re-

spect to.each other are retained permanently in-

the position to give the accuracy in function and
results desired. The insulating sheets 16, for ex-
ample, being fused about the wires of the grids,
retains them during the life of the tube in the
exact pre-determined relationship. After the
preforming of the multiple grid unit comprising
the insulating sheets 16, which are fused to the
elements of the grids, the next step is the as-
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of the various grids (0, 2 and {4 are all aligned
in horizontal planes as in the other modifications
of the invention, but the vertical spacing hetween
the horizonfal planes varies, adjacent wires being
closer together at the top and bottom than in
the middle. 'This type of construction will also
result in lower random tube noise. The lateral
wires of the grids are shown mounted in the in-
sulating sheets 16 as with the embodiment of
Figs. 1 to 4, but the alternative construction of

~ Figs. 6 and 7 could as well be employed with the
from hot parts such as the cathode coating. As -
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spacing arrangement of Figs. 10 and 11.

- In.the embodiments of the invention above
set forth the lateral wires are shown as not only
aligned with each other on either side of the

“cathode, but the wires on one side are aligned

with the wires on the other side of the cathode,
as well. This is desirable from the standpoint of
manufacture, but from that of operation it is
not essential that the lateral wires on one side
of the grid be aligned with those on the other,
though it is important that the lateral wires

~on one side of the cathode be aligned with each

other.

In Fig. 9 is illustrated a convenient method of
constructing the grids 10, 12 and_{4 which insures
the proper lateral slignment of the wires. A
single wire 24 is passed back and forth through
the sheets 16 with the lengths between the sheets
kept parallel and spaced corresponding to the
desired distance between. the grids. The con-
necting portions 25 are then cut off so that the
resulting individual lengths become the aligned
lateral wires of the various grids. It will be
understood, of course, that additional layers of
the grids are then built up to provide the com-
plete grid assembly and that connecting pieces
have to be provided as described above.

. In addition to the other advantages the im-
proved grid has the advantage that it is possible

. to devise equipment to assemble the whole grid

.- sembling of this unit into the thermionic. device .

and this may be effected with great facility be-
cause it is only necessary to adjust the multiple
grid .unit and anode with respect to each other,

the multiple grid having previously been formed 3

into a rigid precision structure.

In Figs. 6, 7 and 8 an alternatlve construction:

embodying the invention is illustrated.  In this
arrangement, the spacing and- supporting. sheets

16 for the lateral grid wires are omitted and con- 3

ducting posts 11b, 13b and 15b are provided for
supporting the lateral wires-tia, 13a and 15q¢ re-
spectively of the grids. Each post {i1b, 13b and
{50 is provided at each end with -pinched out
portions 20 which provide stops for engagement
with upper and lower insulating spacers- 22.of
mica or the like to insure a line-up of all the lat-
eral grid wires. .The lateral wires ffa, 13a¢ and
5a are welded to the rods 1ib, 13b and 15D re-
-~ spectively or swaged into cuts therein as in the
-embodiment of the invention illustrated in Figs.
1 to 4. For simplicity the lead-in wire connec-
tions and other elements of the tube, except the
cathode 2, have been omitted from these as well
as from other figures of the drawings as form-
ing no part of the present invention.

If remote. cut-off characteristics are desxred
the vertical spacing between the lateral wires may
.be varied as indicated in the modification of Figs.

10 and 11, In this arrangement the lateral wires .
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structure without the use of skilled labor.-

In Figs 12 and 12¢ is illustrated -a grid 28
formed by stamping thin sheet metal so as to
leave the .thin parallel strips 29 separated by
openings 38 and held together by the uncut sides
and ends 32 of the plate. - A plurality. of these
grids 28 may be conveniently mounted in ver-
tical spaced relation between mica or. other in-
sulating plates 34 as shown in Fig. 13 to form a
grid assembly in which the individual elements
29 of the various grids lie in parallel planes as
do the horizontal grid wires of the embodiments
of the invention illustrated in Figs. 1 to 11. . If
desired in order to decrease the grid area inter-
posed to the electron stream from the cathode,
the sfrips or elements 29, prior to mounting of
the grids 28 may be twisted through ninety de-
grees as indicated in Fig. 12b., :

In Figs. 14 and 15 is illustrated an alternative
method of constructing a grid assembly from
stamped . metal sheets. In this method - the
stamped sheets 36 are first. positioned in horizon-~
tal planes and held in spaced relation by any
suitable jig. Supporting sheets 16 of insulating
material, such as described in connection with

‘Figs. 1 to 5 and 9 to 11 are then fused about the
-ends of the strips 40 of the sheets 36. The mate-

rial of which the sheets {6 are made may be
glass, ceramic material; or other fusible insulat-
ing material capable of being fused about the
grid elements. The sides 42 of the plates 36 are
then sheared off to separate the strips or ele-
ments 49, as indicated by the dotted lines 43 in
Pig. 14. Metal wires or rods 38 are then welded
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or otherwise secured to the ends of strips 40
profruding through the sheets [6. The resulting
structure, mounted between insulating plates 34,
such as shown in PFig. 13, is a grid assembly in
which each grid is formed of one element 40 from
each sheet 36 connected electrically by the rods
38 and supported by the insulating sheets 16.
Each element of each grid is thus necessarily par-
allel with and in the same plane with an element
of another grid, because having been formed
from the same horizontal sheet.

The invention has now been described in con-
nection with various embodiments thereof, ob-
viously various changes might be made in the
particular constructions illustrated without de-
parting from the spirit of the invention as
defined in the accompanying claims.

I claim:

1. A grid assembly for vacuum tubes compris-
ing in combination a grid formed of a plurality
of parallel lateral wires and a vertical conduct-
ing rod to which each of said wires is secured, a
pair of spaced insulating sheets fused to said
wires adjacent opposite ends thereof to support
the same, and a second grid formed of a plurality
of parallel lateral wires and a second conducting
rod to which said last mentioned wires are se-
cured, said last mentioned wires being likewise
fused to and supported by said insulating sheets,
each lateral wire of said first mentioned grid be-
ing disposed parallel to and in the same horizon-
tal plane with a lateral wire of said second men-
tioned grid.

2. A grid assembly for vacuum tubes compris-
ing in combination a grid formed of a plurality of
parallel lateral wires and a vertical conducting
rod to which each of said wires is secured, a pair
of spaced insulating sheets fused to said wires
adjacent opposite ends thereof to support the
same, a second grid formed of a plurality of par-
allel lateral wires and a second conducting rod
to which said last mentioned wires are secured,
said last mentioned wires being likewise fused to
and supported by said insulating sheets, each lat-
eral wire of said first mentioned grid being dis-
posed parallel to and in the same horizontal
plane with a lateral wire of said second men-
tioned grid, and g third grid likewise composed of
a plurality of parallel lateral wires and a vertical
conducting rod secured thereto, said wires of said
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third grid being likewise fused within and sup-
ported by said insulating sheets with each wire
disposed parallel to and in the same plane with
a wire of each of said first mentioned grids.

3. A grid assembly for vacuum tubes compris-
ing in combination a plurality of grids each com-
brising a plurality of parallel lateral wires elec-
trically connected together and insulating sheets

-of ceramic material fused about the ends of all

of said lateral wires of all of said grids for sup-
porting and spacing the same, the ends of said
wires being electrically connected beyond one of
said sheets, '

4. A step in the method of forming a plurality
of grids with aligned lateral wires which com-
prises weaving a wire back and forth in g hori-
zontal plane through spaced vertical sheets of
ceramic material- while keeping  parallel the
lengths of the wire between the sheets, fusing the
ceramic material to the wire and then cutting off
the connecting portions of wire beyond the sheets.

5. In a thermionic tube, an improved multiple
grid construction comprising in combination a
plurality of lateral wires aligned in different ver-
tical planes, means electrically connecting the
wires of each plane to form a grid, and com-
bined supporting and aligning means for the
multiple grid construction serving to maintain
each lateral wire of one grid in the same plane
with a lateral wire of another grid, said support-

-ing and alighing means comprising sheets of in-

sulating material fised about said lateral wires
to support and hold the same in alignment,

6. A unitary grid structure for thermionic
tubes comprising a plurality of parallel lateral
wires arranged in horizontal and vertical planes,
vertically disposed sheets of ceramic material
fused about the ends of said wires to support and
align the same, means electrically connecting the
wires of each vertical plane together to form a
grid, and horizontal insulating spacing members
engaging said ceramic sheets at opposite ends
thereof. ) .

7. A unitary multiple grid structure for use in
thermionic tubes comprising a plurality of grids
each composed of a plurality of electrically con~
nected grid elements and insulators fused to said
elements for supporting and spacing the same.

MAX BAREISS.



