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1

This invention relates in general to magne-
trons and particularly to anode strapping
therein.

It has been heretofore determined as desirable
to electrically couple or “strap” alternate parti-
tions in magnetrons in order to operate in the

h -—N

phase mode more effectively, this having been
done hy a plurality of lengths of wire each strad-
dling an intervening partition with the ends
soldered to the partitions being coupled. The

process of applying the coupling wires is tedious.:

It is most desirable that any strapping means be
of a character readily reproduced in quantity,
of permanent shape and easily, permanently, and
securely applied. These desideratums are en-
tirely lacking in the prior art method of strap-
ping magnetrons, so that their accomplishment

constitutes the primary object of the present

invention.
Specifically, an obJect of the invention is to
provide a one-piece strap at one end of the mag-

netron which is duplicated by a like strap at the

other end thereof.

Another object of the invention is to avoid
possibility of inadvertent contact of the strap
with an intervening partition or intervening
partitions.

Another object of the mventmn is to keep the
strapping means from protruding above the end
plane of the several partitions or anode body,
and, generally, to avoid different capacity effects

in different magnetrons by the strapping means. :;; tion applied thereto.

Still further objects of the invention will ap-
pear as the description proceeds both by direct
recitation thereof and by implication from the
context.

Referring to the accompanying drawmgs in
which like numerals of reference indicate simi-
lar parts throughout the several views: :

Figure 1 is a sectional plan of a ‘magnetron
taken immediately below a cover plate thereof as
on line I—I of Fig. 2;

Figure 2 is a vertical cross section of the mag-
netron on a diametric line II—II of Fig. 1;

PFigure 3 is a section on larger scale than Fig. 2,
taken on the same line II—1II of Fig. 1 but with

the greater part of the anode broken away and

showing the association of the straps with the
anode and their relation to each other;

Figure 4 is a perspective view of the two straps
with projected relation of the straps o each other
shown in dotted lines; and - ‘

2

Figure 5 is a section similar to Fig. 3 showing a
modified construction of strap and mounting
therefor. '

.In the specific embodiment of the invention
illustrated in said drawing, the reference charac-
ter 10 designates the anode body portion of the
magnetron shown as of metal and of a generally

cylindrical configuration. This body portion is
provided at its exterior with opposite longitudi-

» nal end flanges {1 projecting above and below the.

" top and bottom general end planes of the main
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part of the anode body. End plates or closures.
12 fit upon and are sealed with respect to the
respective flanges thereby establishing enclosed
end spaces 13 across the top and bottom of the
anode body. .

The anode body is hollowed longitudinally
with a middle or coaxial cavity 14 from which
radiate resonant cavities 15 separated by parti-
tions 16 of equal length and symmetric in shape
and disposition.  The ends of these several par-.
titions are in a common plane and it is those
ends which constitute the ends of the anode body
and those planes which constitute the end planes
of the anode body. While the particular radiat-
ing cavities 15 are shown herein as each having
a slot formation next the middle cavity {4 which
outwardly expands into a cylindrical formation,
the invention is not confined to that structure,
inasmuch as other cavity shapes, such as de-
picted in-prior application (of which an example
is my application Ser. No. 460,376, filed October,
1, 1942, and assigned to the same assignee as the
present one) may he used and the present inven-

End spaces {3 are utilized, inter alia, for intro-
duction radially thereof, appropriate lead-in
wires 11 for a filament 18 here shown  utilized
for heating a cylindrical cathode 19 coaxially dis-
posed within the middle cavity 14. The cathode
has a length substantially the axial length of the.
anode body and opposite the ends of the cathode
are discs 20 spaced beyond the end planes of the
anode and carried by insulators 21 in the ends
of the cathode.  Each said disc 20 forms a con-
nection between the respective lead-in wire and
filament-end situated in the particular end space
in which the disc is located. 'The lead-in wires
are appropriately sealed with respect to the in-
terior of the device and said device is evacuated:
so the electron flow will function in vacuum.
An output coupling or loop 22 representative of.
any desired energy transfer means has a sealed
connection through the outer wall of the body

5 portion into one of the radiating cavities 15, said
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Joop being shown in the arbitrarily selected dis-
¢losure as in a cavity 90° displaced from the fila-
ment lead-in connections, but other selection of
cavity in which to position the said loop may be
made provided the probed portion is satisfactory
for this arrangement. For convenience of de-
scription, the cavity in which the. loop. is. located
will be reférred'to as the output:cavity: -

Around the middle cavity #4 and af each’ end”
of the anode body there is provided an annular.

stepped recess providing what may be identified”

as a deep step 23 (see Fig. 3) and a shallow step:

24, the deeper step being for clearance purposes

[+

10,

4

Prom the foregoing description, it will now be
clear that the strap of the present invention is
one which may be stamped from sheet metal,
such as copper, with accuracy, speed and econ-
omy. It likewise will be clear that the straps are
readily and easily assembled without any spe-
cial skill on the part of the goperator and without
manlpulatmns and exercise: of critical judgment
ot performatice of any shiaping operations. Also,
it.may be emphasized that the soldering of the

" strap in place is a simple operation, the strap

beingr exposed to the operator where to be sol-

~dered without. hindrance by any parts of the de-

and the shallower step being for mounting-a. strap;.

25 therein. The shallow step 24 has. greater. di-
ameter than the deeper step and between steps

is a cylindrical part constituting a:riser:26i 'THe*

vite ifi front of such place of soldering. Only a
very’ smrall” portlon of the effective anode surface
is removed in making the stepped recess for ac-

“commuodating: the: strap, the shallow step prefer-

strap 25 mentioned has portions thereof resting ...

on the shallow step 24 of-alternate partitions and
other. portions bridging over or otherwise avoid-
ing: contwet” with intervening partitions by oVer-
lythg and being spaced from- the deeper step-23°

Explained more in detail said strap 25°in- the
present showing is & flat rihg, the ihner. dlameter
of wHich- is’ preférably: equal to’ the ‘diameter of
the middle or' catHode cavity; "The cuter: part’
of 'tHe: ring presents successive sections of" “differ-
ent diameters such that each narrow section 27
is endwise Between  two wide sections 28 and-each
wide section 28 is: endwise-between  two-narrow:
sectibns 21, The diameter. of* the circle defined
By the- outer arcuate: edges-of the  narrow- secs
tibns: is-less  than the' diameter of said’ riser 26
0" there will-be- spacing of 'the' narrow sections:
ffom-said*riser and' from-thee deeper step-23; The:
wider sections 28 may be considered: as tabs or-
egrs: projecting  firom' a- narrow’ ring at* spaced
intervals-and in the plane‘of'the rihg: The length
of the wider section or tab 28 isequal to the width:
of” the. contiguous part-of- the' anode partitions;
whereds: thie-narrow-section 2T exceeds the length:
of! the wider section by a-value equalito-twice the
gap ofa rad1at1ng cavity' 15 where it'makes: entry
unger-the ring: inte the' middle cavity. - This con-
%truct:lon results in' a minimum - amount- of’ the:
rihg: overlying  or bemg ‘opposité: the ends of the:
radiating cavities 150 The outer -marginal :part:
of*the under-face-of each wider section 28 rests:
upornr-the contiguous-face-of shallow step 24, pref-
erably’completely filling said'step without overlap
gt thievends: and'is soldered or otherwise: secured:
i place and* given' good electrical” contact with-
tHe partition to'which applied.”

As-emphasized' by the dotted line projection of:
wider sections of each strap-upon-the-other, in-
Fiture 4; it~will be:clear that: the-alternate par-
titiens joined by the strap at one endiof:the anode:
areventirely out oficontact from:the strap-atithe
othier: end’ of the anode. and that' the. partitions:
bridged over or skipped: by tHe strap-at-one-end
of’ the ancde are connected: by the-strap:at: the
other-end: If desited. the- straps. may- be: con-.
structed with a perpendicular lip:at.the .outer:pes.
ripheral -extremity of"the wider sections; as shownr
in-Figure 5: In that view; the straps:25’ aresim-.
ildr-in-most respects: to the ones above déscribed;
hHavihg- narrow sections 27" and” wider sections:
28" with the outer rim 29°of the wider section bent:
perpendicular to the plane of the strap so it may
be:introditced"into-a: corresponding: groove 30! in:
the anode body: {87, Aftér the strap:is: placed;
gt edge-off the-anode:-next the:said: groove may
berpeened; as at 31, to-Hold:the strap:assembleds
So]dering in’ add1t1on 1o or:in'place of the peen-.-
ingmay beemployed ifgesired. -
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ably being just the thickness of the strap mate-
rial'so the upper face of.the strap is in the same
plane as the upper face of the anode body. Fur-
tirermore; capacity loading Between: thestrapand
the partitions: bitdged over without connection
thereto can be accurately controlled in mawnuféic-
ture; and s not!left to-judement of ‘thie-operator
assembling:‘the -device: ~THese'and other ‘advanz
tRges; uses and structures-will e undeérstood: by
those skilled in the art and as falling within the
scope of the invention, which, through necessity,
as specifically shown in the drawmg, is to be con-
sidered: from- its* generic aspects' under the terms
employed’ and: descrlptmn glven herem

T clainm :

1. A strapped gnode for g magnetron compris-
ing an-anodé body providing a: plurality 'of radi-
ating-partitions:the<ongitudinal ends whereof ‘are:
jar-commorn planes and ' form:the end plane of ‘the-
anode; said:anode Havihg a- cireular recess in-the-
end thereof! said‘recess being steppediso asto:be:
déeper nextone-periphery: of ‘the-recess' than the:
other, and" a strap:overlying the:deeper: part:of:
saidirecess outiof ‘contact thereat from the anhode,
said strap having projections in the less: deep:
part-of: the: recess: anduin: contact: withrand:stp-
portedoby selested: onessofcsgidspartitions: =

2. A& strappedianode foraimagnetron compriss:
ing an ancde body providing a.pluralitys of radi--
atingspartitions;the:longitudinal ends:whereof are
inzcommon planesiand form: the end:plane of the:
anode; said:anodeshavinga circular:recesssinsthe:
end thereof and next the radially inward-margin:
ofsaid partitions; said:recess beihg: stepped.so:as
torbe deeper:next.one periphery of the:reeess-than:
thie other; and:a strap.overlying:the deeper part:
of said recesss out: of contact: thereat: from the:
anode; said: strap having :projections in-the lesss
deep part:ofi the recess extending: to: the: periph~
ery: of the.recess:and: in contact: with.and. sup~
ported by selected!ones«of said partitions:

3. A strapped anocde for a magnetron compris--
ing an:anode bodyr providing a: plurality: of radi-
ating.partitions thelongitudinal-ends:whereof are-
in common:planesand:form theend-plane of the:
anode, said anode having-a:circular recess: inthe
end: thereof and next: the radially: inward margin
of said partitions, said recess:being; stepped-with.
a:deeper part: next:the: smaller periphery-aofi the
recess;and.a:l1éss deepipantnext.the:larger periph-:
ery: of the’ recess; and: a . strap: overlying. the
deeper: part.of'said recess:cut of contact thereat:
from the:anode;. said: strap: having radially: out+
ward: projections im tHe: less. deep;part.of -the-res
cess extending:to the periphery- of the recess:and:
inicontact:with and- supported by selecLed ones:.of
said:partitions;:

4, A strapped anode ftm a‘magnetron compns-f
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ing an anode body providing a plurality of radi-
ating partitions the longitudinal ends whereof are
in common planes and form the end planes of the
anode, said anode having a circular recess in the
end thereof, said recess being stepped so as to
be deeper next one periphery of the recess than
the other, and a substantially flat strap having
thickness approximating the depth of the outer-
most part of said recess and an outer diameter
less than the inner diameter of said outermost
part and having radially outward projections
projecting into and applied flatwise upon said
outermost part, whereby said strap is in the said
end plane of the anode overlying the deeper part
of the said recess and making sole contact with
the ancde by support of said projections on the
outermost part of selected ones of said partitions.

5. A magnetron comprising an anode having a
longitudinal cylindrical cavity for the cathode, a
cathode in said cavity, 2 ring-like strap having
an inside diameter substantially equal to the di-
ameter of the cylindrical cathode cavity, said
anode providing partitions radiating from said
cathode cavity, and said strap having half as

many projections thereon as there are partitions, o

said projections making contact with an equal
number of partitions and constituting the only
contacting portions of the said strap with the
anode.

6. A magnetron comprising an anode having a
longitudinal cylindrical cavity for the cathode, a
cathode in said cavity, a ring-like strap having an
inside diameter substantially equal to the diam-

[}
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eter of the cylindrical cathode cavity, said anode
providing partitions radiating from said cathode
cavity, and said strap having half as many pro-
jections thereon as there are partitions, said pro-
jections making contact with an equal number of
partitions and constituting the only contacting
portions of the said strap with the anode, and
each said projection having a length in a direction
circumferentially of the ring equal to the thick-
ness of the part of the partition where said pro-
jection contacts said partition.
ERNEST C. OKRESS.
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