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Our invention relates to electron discharge de-
vices of the all-metal type and more particularly
to rectifiers with metal envelopes.

Electron discharge all-metal rectifiers of the
all-metal type with a long or pencil-shaped metal
cylinder of small diameter used as the anode as
well as the envelope of the rectifier, have been
suggested, but are apt to overheat when cooled by
exposure -only to the air, and are dangerous af
high voltages if the high potential anode is ex~
posed.

An object of our invention is to provide an
efficient metal type rectifier of the air cooled type
which will carry commercially desirable amounts
of current without overheating.

A further object of our invention is the pro-
vision of a metal type rectifier inexpensive to
manufacture, rugged in construction and with
high potential exposed metal parts insulated and

4 shielded.

A fuller understanding of our invention may
be had by referring to the accompanying draw-
ing in which Figure 1 shows an elevation of one
form of our improved tube; Figure 2 shows a
sectional view along lines 22 of Figure 1; Figure
3 is a cubt-away view of one of the rectifier ele-
ments; Pigure 4 is a section along lines 4—4 of
Tigure 1; Pigure 5 is a detailed view of a modified
form of the mount supporting means; and Figure
6 shows a slightly modified anode construction.

As best shown in Figure 3-the rectifier element
comprises an oblong or pencil-shaped cylinder !
of relatively great length and small -diameter
which in the embodiment illustrated functions
as an envelope as well as an anode. Internally
of the cylinder is a thermionic cathode 2, prefer-
ably of the indirectly heated type and having an
elongated cylindrical sleeve positionied coaxial
with the anode cylinder by insulating spacers 3,
which preferably are polygonal in outline to re-
duce the contact area and heat conduction be-
tween the spacer and anode. The lower end of
the anode cylinder is closed and the cathode is

carried by a plug or stem, such as a metal sleeve.

4, attached at one end, as by welding, to the
inside of the anode cylinder, and carrying heater
leads for the cathode, sealed into and insulated
from sleeve 4 by a glass bead 5. At the upper end
of the anode is a metal exhaust tube 6, thru which
the envelope may be evacuated by an exhaust
pump. The envelope may be evacuated to any
desired degree of pressure and may be either
highly evacuated or filled with gas at a low pres-
sure. The exhaust tube 6 may be sealed off by
pinching the tube together and then welding or

.anode formed by the curved portions.

(CL 250—21.5)

brazing the tube walls at the pinch. Close spac-
ing between the anode and cathode is obtained
over an extended area of the cooperating sur-
faces of the anode and cathode, which results in
low inter-electrode impedance with a correspond-
ingly high current carrying capacity.

In one form of our invention the anode-
envelope is constructed of two strips 6 and 7 of
sheet metal pressed into the form best shown in
transverse section in Figure 4. Each of the metal
strips 6-and 7 is shaped, by pressing or by draw-
ing in a die, into a sheet having two flat rec-
tangular portions lying in one plane with an
intermediate curved or semi-cylindrical portion
as showri. The two shaped strips are placed face
to face with the flat rectangular portions of the
two strips adjoining each other and with the
intermediate curved portions in registry to form
an enclosure. ' The flat portions are then welded
or brazed together to form a gas-tight joint be-
tween them throughout their length. - The joined
portions of the strips thus provide an extended
sealing area between the strips as well as an
effective heat radiator for cooling fins for the
Should a
more extensive radiating surface be found de-
sirable or necessary the flat portion of the metal
strips 6 and 7 may be made wider and turned
or bent outwardly beyond the joint as shown at 8
and 8. Such extensions provide considerable
radiating surface in a minimum space,

As shown in Figure 6, the cylindrical anode
may, if desired, be formed, from one sheet of
metal and with only one welded joint, with a
radial fin by rolling a single sheet of metal so
that opposite edges of the sheet may lie parallel
for sealing.

These forms of anode construction are char-
acterized by the ease and accuracy with which
the anodes may be manufactured to a given in-
ternal diameter as well as by the simple yet
efficient arrangement of heat radiating fins,

As best shown in Figures 1 and 4, two rectifier
units | and 2 are mounted side by side and -are
spaced apart top and bottom by insulating strip
members {{ and 12 clamped to the units by straps
13 and 4. The ends of insulating members 11
and 12 are extended and so shaped as to fit inside
a, protecting shield or can 5, hereinafter more
fully described. Strips 11 and {2 may be grooved,
as shown at 16, to increase the length of the
leakage paths between the two high potential
anodes of the units { and 2.

The two rectifier units | and 2 are conveniently
supported upon a base member (T by support
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rods 18 and 19, which are suitably secured as by
welding or brazing to the cooling fins of the recti-
fier units, as best shown at 26 and 2!. The lower
ends of the supports {8 and {9 may be bent and
inserted in the upper end of the tubular contact
pins of the base, and thus serve both as supports
and anode leads. The cathode heater leads of
the two rectifier units may be connected in series
or parallel as desired and connected to other
pins in the base member,

To protect the parts of the rectifier from dam-
age as well as to enclose the high voltage units
{ and 2, the shell or cup-shaped sleeve member
15 is lowered over the mount assembly and suit-
ably secured at its lower end to the base. The
base as shown is formed with a flange or ledge
22 against which the lower end of the enclosing
shell {5 may abut. Enclosing shell 15 is prefer-
ably perfcrated to allow the free circulation of
air about the radiating fins of the rectifier units.
The ventilation ducts of the shielding can 15 may
take any desired form such as uniformly spaced
perforations over the side walls and tcp of the
shell. Or, louvres and opsenings may be stamped
out in the side walls and top of the can, as
shown at 23, 24, 25, their position being chosen
to promote the natural circulation of air along
the radiating fins. With openings at the top and
bottom, as shown, a natural draft or “chimney
effect” may be obtained.

In the modification shown in Figure 5 a second
form . of elecirode mount supporting means is
shown. Strap members 39, 3{ are split at their
upper ends to permit their welding or brazing
to the inner surface of the Iower ends of the
radiating fins. At the lower end of the straps are
formed integral extensions 32, 33, which are bent
to be welded or otherwise suitably secured to
base pins in the base member. In this construc-
tion the wide footing of the supporting straps
upon the base member affords rigid lateral sup-
port for the mount assembly.

It will be obvious to those skilled in the art
that many modifications may be made in our
device without departing from the scope of the
invention. It is accordingly desired that our
invention be limited only by the prior art and by
the accompanying claims.

We claim:

1. An electron discharge device comprising an
anode comprising an elongated metallic cylinder
sealed in a gas-tight manner at its ends, an
electron emitting cathode positioned interiorly
of said cylinder, a base member with contact
pins, means for supporting said anode upon and
substantially normal to the plane of said base
member, and protecting means for said anode
comprising a perforate sleeve at least as long as
said anode fitted over said.anode and secured
at one end to said base member and held in
spaced relation to said anode by an insulating
spacer member.

2. An electron discharge device comprising two
envelope units each comprising a hermetically
sealed length of metal tubing containing an elec-
tren emitting electrode, insulating spacers at
each end of said units for securing said units in
fixed parallel spaced relation, a base with contact
pins, means for supporting said units upon said
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base, a perforated shell positioned over said units
in engagement with said insulating spacers and
secured at one end to said base, and electrical
connections between each of said metal tubings
and contact pins in said base.

3. In combination, an anode electrode com-
prising an upright elongated gas-tight metal
container, an electron emiiting cathode insu-
latingly supported within said anode and con-
nected with current leads sealed in a gas-tight
manner in the lower end of said container, a
base with contact pins supporting said anode
electrode, a shield comprising a sleeve positioned
over and insulatingly spaced from said anode
electrode and secured to said base, said shield be-
ing perforated adjacent each end of the contain-
er to induce the circulation of air about said
container, and elecirical connections between
said contact pins and the anode electrode and
the cathode current leads.

4. A rectifier comprising a pencil-shaped an-
ode-envelope comprising two elongated strips of
metal each with a longitudinal groove joined
with the grooves in registry by a gas-tight seal
along the edges of said grooves, the porticns of
said strips outward from said seal being bent at
an angie to a plane thru the cenfer line of said
envelope to form heat radiating fins, an electron
emitting eiectrode insulatingly supported within
the enclosure formed by said grooved strips,
means engaging the anode at each end of the en-
closure to hermetically seal the enclosure, and
current leads to said electrode insulatingly sealed
in said envelope.

5. An electron discharge device comprising an
evacuated sheet metal envelope comprising two
simiiar sheet metal members each with two par-
allel flat portions lying in the same plane and an
intermediate curved portion offset from said
plane, the flat portions of each member adjoin-
ing the flat portions of the other member with
the intermediate portions of said members in reg-
istry to form an enciosure, said flat portions ad-
jacent the curved portion being joined gas tight
throughout their length, and edge portions out-
ward from the gas tight jcint to serve as heat
radiators, a thermionic cathode mounted coax-
ially within the envelope and cathode leads insu-
latingly sealed thru a glass bead in one end. of
said envelope and an exhaust tube sealed in the
other end of said envelope.

6. An evacuated envelove for an electron dis-
charge device comprising two similar sheet metal
members each with two fiat rectangular portions
in one plane and an intermediate semi-cylindri-
cal portion, the flat rectangular portions of each
member adjoining the corresponding flat por-
tions of the other member with the intermediate
portions of said members in registry to form an
enclosure, said flat portions being. joined gas
tight throughout their length, a cathode cen-
trally supported in the envelope and an insulating
plug in one end of said envelope containing leads

_for said cathode, a metal exhaust tube fitted into

the other end of said envelope and supporting
means for said envelope.
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