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UNITED STATES PATENT OFFICE 
2,464,241 

SPACER FOR ELECTRON-DESCEARGETUBES 

Norman B. Kirina, Newton Eighlands, Mass., as 
signor to Raytheon lianufacturing Company, 
Newton, Mass., a corporation of Delaware 
Aglication May 10, 1945, Seria No. 593,04. 

3 Ciainas. 

This invention reiates to electron-discharge 
tubes, and more particularly to the means by 
which the elements of the electrode assembly are 
maintained in proper position within the tube. 
Such means for maintaining the electrodes of 

the electrode assembly in proper position usually 
comprises one or more spacing members of in 
sulating material, preferably of mica, provided 
with perforations through which said elements 
extend. As herein used, the terrin-"elements'- 
is to be understood as including not only elec 
trodes, but also any posts, rods, or the like Sup 
porting said electrodes. 

It is necessary that said elements have a tight 
fit in the perforations through Which they ex 
tend in order to preclude, as much as possible, 
any dispiacement or vibration of said elements in 
Said perforations, as any such displacement or Wi 
brations. When the tube is in use Will have a dis 
turbing influence that night seriously detract 
from the satisfactory performance of the tube. 

In certain tubes, particularly in those of 
Sinaller size, such as those used in pocket radioS, 
healing aid devices and the like, Said elements 
are so Srna in transverse diameter, and there 
fore call for such small perforations in said Spac 
ing nenbers, that the insertion of said elements 
in Said perforations not infrequently requires the 
use of a magnifying glass by the Operator. The 
operation really requires an expert operato, and 
eve than is operation is slow and abolios. 

It is one of the objects of the present, invention 
to provide means whereby the insertion of said 
eleneits in the perforations provided therefor 
in said spacing members is greatly expedited and 
facilitated and can be satisfactorily performed by 
any operator of ordinary ability. 
This and SLIch other aims and objects Cf the 

present invention as may hereinafter appear will 
ba best Linderstood from the following description 
read in connection with the accompanying 
drawing of a tube incorporating one iStative 
sengodinent of Said invention. 

In the drawing: 
Fig. is a longitudinal Section on line - of 

Fig. 2, On a materially enlarged scale, of a tube 
incorporating one illustrative embodiment of the 
present invention; and 

Fig. 2 is a horizontal cross-section on line 2-2 
of Fig. 1 showing a top plan view of the lower 
Spacing member and related parts. 
In order to simplify the drawing, the tube se 

lected to illustrate the present invention consists 
of a triode, comprising an hermetically sealed en 
velope 2 of glass or other suitable material, con 
taining a filament cathode 8, a grid 3 surround 
ing Said filament, and an anode or plate 8 of 
generally ellipsoidal shape in cross-section Sur 
rounding said grid. Insulating spacing mem. 
bei's i and 2 for the elements of the electrode 
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assembly are provided, said spacing members 
each comprising two or more Superposed in Su 
lating plates, preferably of mica. The nica, 
piates being quite thin, they not infrequently 
split along a line joining the perforations for the 
elements to be inserted therein. The use of two 
or noire superposed plates Strengthens Said spac 
ing mambers sufficiently to avoid such breakage. 
Increasing the thickness of Said Spacing ninen 
bers by sing two or more superposed insulating 
plates also has the advantage of increasing the 
leakage paths. 

For the sake of Sinplicity each Spacing inell 
ber i? the illustrative embodiment of the inven 
tion shown cornprises only tWO SUch insulating 
plates is anci S. These are preferably provided 
at their edges with a plurality of Suitably Spaced 
toothlike projections 8 (see Fig. 2) which en 
gage the inner wall of said envelope 2 and brace 
saic spacing enoei's laterally. 
The filament cathode is extends through co 

axial apertures 2 and 22 provided centrally of 
said two Spacing members ; and 2, respectively. 
At, one end said filament cathode is W3died to 
one end of a resilient electrically conductive 
member 25, and at its other end to a stiff lead-in 
coindictor 26 and to one of several rivets 28 Which 
serve to ciamp together the two iSulating plates 
4 and 6 of the lower Spacing member 2, view 

ing Fig. 1, only two of said rivets being shown, 
said lead-in conductor 26 being sealed through a 
press 39 formed at the base of said envelope 2. 
Similar rivets, not shown, may be provided for 
clamping together the plates 4 and 6 of the 
upper spacing member 9, viewing Fig. 1. At its 
other end said resilient member 24 is Welded to 
one end of a conductor 32, extending through 
suitable perforations (hereinafter more fully de 
scribed) in Said spacing members and . The 
Other end of Said Conductor 3 is Welded to a lead 
in conductor 38, sealed through said press 39. Said 
'esilient in ember 2: keeps the filament Cathode 
under tension and in contact With the edge of the 
aperture 2 in the Spacing member 9, the lower 
portion of said cathode being held in contact with 
the edge of the aperture 22 in the Spacing men 
ber 2 owing to the fact that the rivet 28 to which 
it is Welded is offset, from said aperture 22. Ob 
iectionable vibration of Said cathode filament is 
thus prevented. 
The grid is is mounted upon electrically con 

ductive posts 38 and 38 which extend through 
Suitable perforations (hereinafter Ore fully de 
scribed) in said spacing members and 2, one 
of said posts, the post 38, for example, being 
Weded to a lead-in conductor 4 Sealed through 
said press 35 and Supporting said grid. The 
anode or plate 8 is Supported by tWO electrically 
CO3ductive posts and f4 extending longitudi 
nally of said plate and Welded to its inner surface 
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in longitudinal channels formed in the Walls of 
said plate, one at each end of its major axis, Said 
posts extending through suitable perforation 
(hereinafter more fully described) provided in 
said two spacing members it and 2, one of Said 
posts, the post 44, for example, having its lower 
end welded to a lead-in conductor 46 sealed 
through said press 3) the upper spacing member 

resting upon the upper edge of said plate 8. 
In assembling the electrode assembly, the up 

per spacing member is slipped down over the 
upper ends of the elements that are to be spaced 
thereby, the upper ends of said elements, in the 
present case, the grid supporting postS 36 and 38, 
the anode plate Supporting postS 42 and A4, and 
the conductor 32, being threaded through the per 
forations provided in said spacing member 0 to 
receive them. in like manner the lower spacing 
member 2 is slipped up over the lower ends of 
said elements, the latter being similarly threaded 
through the perforations provided to receive them 
in said lower spacing member 2 in alignment 
With the correspoilidiiig perforations in Said upper 
spacing member ). 
As stated in the beginning of this specifica 

tion, one of the objects of the present invention 
is to provide means whereby the heretofore slow 
and laborious operation of threading said ele 
ments through the perforations provided for that 
purpose in Said spacing members may be facili 
tated and expedited. In the present illustrative 
embodinent of the invention, this is accomplished 
by making the opening through which the element 
is inserted in the spacing member sufficiently 
large to enable the Operator quickly and readily 
to locate the perforation with the end of said 
eleinent and insert Said element therein. Beyond 
said larger entrance opening to said perforation 
the latter is narrowed sufficiently to cause it 
closely to embrace the element threaded there 
through and cause it to fit tightly therein and 
thus firmly to hold it against displacement and 
vibration. 
As shown in the drawing, this result is con 

veniently obtained by providing the plates is of 
the two spacing members with perforations 48 
sufficiently restricted closely to fit the elements 
inserted therein and hoid them. Securely against 
displacement and vibration, and making the per 
forations. 5 in the plates 6 sufficiently large to ;: 
enable, them to be readily and quickly located by 
the operator with the point of the element to be 
inserted therein, whereupon it is only necessary 
to press the element into the opening when it will 
be guided automatically into and through the 
close fitting perforations 8 in the other plate it. 

If more than two superposed insulating plates 
are used to constitute a Spacing member, the 
perforation in the third plate directly superposed 
upon the second one will exceed the size of the 
perforation in said second plate by a predeter 
mined, suitable amount, and So on, the size of the 
perforation in each plate exceeding the size of 
the perforation in the plate upon which it is 
directly superposed by a predetermined suitable 
amount. 

If desired the ends of the elements, such as the 
grid supporting posts 36 and 38, the plate sup 
porting posts 82 and 44 and the conductor 32, 
may be rounded off by any convenient, Conven 
tional process. This not only facilitates the in 
selrtion of Said elements through Said perforations 
48 and 5 but also removes the objectionable bur 
from the ends of said elements. 
Owing to the fact that for the sake of clearness 

4. 
the tube is shown upon a greatly enlarged Scale 
in the drawing, the angular contour of the inner 
surface of the perforation 50 in the plate 6 is 
greatly exaggerated. In actual practice the in 
sulating plates 4 and 6 are extremely thin, they 
being no thicker than the transverse diameter of 
the tightly fitting perforations 48 of the plate 4, 
so that once inserted in the larger perforation of 
piate 6, the point of the element glides Smoothly 
into the smaller perforation of plate 4. 
A getter 52 of any suitable conventional con 

struction is shown conveniently mounted upon a 
conductor 54 welded to the upper end of Con 
ductor. 32. 
I am aware that the present invention can be 

embodied in other specific forms without depart 
ing from the spirit or essential attributes thereof, 
and I therefore desire the present description to 
be considered in all respects as illustrative and not 
restrictive, reference being had to the appended 
claims rather than to the aforesaid description 
to indicate the scope of the invention. 
What is claimed is: 
1. A spacing member for electrode elements of 

, electron-discharge tubes, said spacing member 
comprising two superposed insulating plates each 
provided with suitably spaced perforations 
through which to insert electrode elements, cor 
responding perforations of the two plates being 
coaxially disposed when said two plates are Super 
posed, the size of the perforations in one of said 
plates exceeding the size of the corresponding per 
forations in the other of said two plates. 

2. A spacing member for electrode elements of 
35 electron-discharge tubes, said Spacing member 

comprising a first insulating plate and an addi 
tional insulating plate superposed upon Said first 
insulating plate, each of said plates being provided 
with suitably spaced perforations through which 
to insert electrode elements, the corresponding 
perforations of said plates being coaxially dis 
posed when said plates are Superposed, the per 
forations of said first insulating plate being of a 
transverse diameter firmly to clamp an electrode 
element inserted therein and prevent said element 
from vibrating, the transverse diameter of the 
perforations in the plate superpoiled upon said 
first plate exceeding by a predetermined amount 
the transverse diameter of the electrode element 
to be inserted therethrough and the transverse 
diameter of the corresponding perforation of the 
plate upon which it is directly Superposed. 

3. A spacing member for electrode elements of 
electron-discharge tubes comprising a pair of 

'' superposed, thin mica, plates, said plates having 
coaxially disposed perforations of different sizes. 

NORMAN B. KRIM. 

REFERENCES CITED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 

5 Number Nanne Date: 
1,736,275 Ferryman. ---------- Nov. 19, 1929 
2,048,257 Glauber ------------ July 21, 1936 
2,087,307 Smith -------------- July 20, 1937 
2,188,270 Stahl --------------- Jan, 23, 1940 
2,256,293 Salzberg ----------- Sept. 16, 1941 
2,350,003 West -------------- May 30, 1944 

FOREIGN PATENTS 
Number Country Date 

676,367 Germany ----------- June 2, 1939 


