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the edges of the front porticns of the plates 1 and 2 at 
15d and i6a. 
The continuous aperture contains and Supports Se 

Curely in pOSition insulating means, here an insulating 
heliX; Which in turn Supports and maintains in position 

14 ,13 and 12 ,11 ??10 ,9 a Conductor. In the channels 
the conductor has the form of a regular helix and in 
channels 7, 8 and 15, 16 the helix gradually increases 
in pitch to become Straight. The part of the con 
ductor Secured within the channels 11 12 is the con 
ductive helix and the continuations of the conductor at 
the ends of the conductive helix are helical conductorS. 
The channels 17 and 18 accommodate and Secure in 
pOSition an electron gun assembly 20 (Figure 4) for 
producing a beam of electrons and directing them Sub 
Stantially centrally along the third part of the con 
tinuous aperture and the extension 11d, 12d thereof, be 
yOnd Which extension is provided a cup-shaped collect 
ing electrode (not Shown). The manner in which the 
inSulatinghelix and the conductive helix and the helical 
conductorS may be manufactured is deScribed in our 
co-pending application Serial No. 328,582, filed Decem 
ber 30, 1952, now U. S. Patent No. 2,757,310. It will 
be appreciated that the portions of gradually increasing 
pitch may readily be wound at the Same time and from 
the Same conductor as the conductive helix and the 
:helical conductors. The insulating helix and the con 
ductive helix, the helical conductors and the portionS 
of gradually increaSing pitch are initially wound on 

' Straight mandrels. The insulating helix is then bent 
to the required shape. Figure 5 shows the manner in 
which the insulating helix may be bent So that the 
longitudinal centre line is bent through an angle of 90°. 
The insulating helix 22 is heated at the bend 23 So 
that part of the insulating helix bends in the direction 
of the arrow. The conductive helix and the helical con 
ductorS may be inserted into the insulating helix by 
a gentle relative twisting movement of the conductor 
and the insulating helix by which operation the con 
ductor Slides between the turns of and into position 
within the insulating helix. Figure 6 ShowS one junc 
tion between the conductive helix and a helical conduc 
tor and the preferred manner in which the conductor 
is bent at the junction to avoid obStruction of the path 
of the electron beam. The bending of the insulating 
helix in the manner Shown in Figure 5 giveS adequate 
Support at the junction. The straight portions of the 
conductor may be integrai with the wire of the conduc 
tive helix or the Straight portion may be Secured to 
the helicai conductors Separately and in conductive 
386. 

Figures 3 and 4 are views from opposite ends of the 
casing constituted by the parts 1 and 2 with the con 
ductor (not shown) the insulating helix (not Shown) 
and the electron gun 20 in position. 

Figure 7 shows the channel 15 with the portion 24 
of gradually increaSing pitch forming a transition be 
tween the helical conductor in the channel 16 and the 
Straight portion 25. The Straight portion 25 is gradually 
increased in croSS-Section for example by electro-depOSi 
tion until it is the desired Size at its end 31 to form 
or to be joined directly to an inner conductor of Say, 
a 75 ohm co-axial line. 
When the conductor and its inSulating Support have 

been placed in position and the electron gun 20 ac 
curately aligned to produce an electron beam to travel 
centrally of and within the conductive helix in channel 
11 the Stamping 2 is placed upon the Stamping 1 and 
the two secured together for example by Soldering or 
deformation of the edges of the plateS. SlitS 26 and 27 
are provided in the StampingS to prevent interaction 
between the conductors in the channels 11 12 and 15, 16 
and these slits are Sealed up with Solder or the edgeS 
thereof are deformed together. 

-f the cOn?? (7 The free ends (31 as shown in Figure 
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ductor are then Soldered to the inner conductors of two 
CO-aXial lines and connection made between the outer 
COnductorS of the co-axial lines and the extensions 15a 
and 16d. 

The Stampings 1 and 2 Secured together and con 
taining the electron gun 20, the insulating helix and 
the conductor are then placed within a hollow cylindrical 
envelope part 28 (Figure 8) to which are Secured end 
pieceS 29 and 30 through which electrical connections 
are led. The enyelope 28 29, 30 is gas-tight and the 
lugS 5 and 6 are Secured to the part 28 to prevent 
rotatior1 or other 1noyement within the part 28. 
The envelope 28, 29, 30 is then pumped Sealed and 

gettered. 
In one practical embodiment of the tube described 

with reference to the drawing the insulating helix was 
made frOrn glaSS rod of 1 mm. diameter and the con 
ductive helix and helical conductors were wound with 
92 turns per inch from copper wire of 0.1 1mm. diameter 
on a mandrel of 1 mm. diameter. The transition from 
the helical conductor to the Straight conductor was ef 
fected in 46 turns in a distance of 25 mmS. in channels 
15 and 16 and also in 46 turns in a distance of 25 mms. 
in channels 7 and 8. The outer dimensions of the tube 
were 1 inch in diameter and 9 inches long and the tube 
was Suitable for operation at a wavelength of about 3 
cms. The loSS due to each right-angled bend at the 
junctionS of the conductive helix and the helical con 
ductors was about 2 db. 

Preferably, the connections to the electron gun, the 
collector electrode and the getter are brought out at 
the electron gun end of the tube and the connections 
to the conductor are brought out at the collector elec 
trode end of the tube. The input is preferably connected 
to the conductor in channels 15 and 16 Since here the 
Signal will be relatively feeble and reflections more Seri 
OuS So that a more gradual transition along the Straight 
portion of the conductor to the maximum croSS Section 
is desirable. The construction described with reference to the draw 
ing is compact due to the recognition that with a Suit 
able diameter and pitch the longitudinal aXis of a 
helical conductor may be bent through a right angle 
with little loSS, and presents the desirable feature that 
a wide-band travelling Wave tube is matched at both in 
put and output ends in a wide-band manner to wide 
band co-axial lineS. 

It will be obvious that the regularity of the conduc 
tive helix must be maintained in order to avoid out-of 
phase interaction with the electron beam but that regu 
larity of the helical conductorS is not So important. 
What is claimedis: 
1. A travelling-wave electron discharge device com 

prising a metal housing including a pair of abutting 
metal plates having matching channels defining three 
Substantially parallel interconnected hollow tubes, a con 
ductive heliX in one of Said tubeS and inSulated from 
Said metal plates means to project an electron beam 
along the axis of the helix, a first helical conductor 
in another of Said tubeS and insulated from Said metal 
plates coupled to one end of Said helix and having a 
curvature permitting the free paSSage of the electron beam 
therethrough and providing a gradual change in im 
pedance between the conductor and the helix, and a Sec 
ond heiical conductor in the third of Said tubes and 
insulated from Said metal plateS coupled to the other 
end of Said heliX and having a Smooth Curvature per 
mitting the free paSSage of an electron beam there 
through and providing a gradual change in impedance 
between that conductor and the heliX. 

2. An electron tube as set forth in claim 1, wherein 
an insulating helix Supports the conductive helix Within 
the first channel. 
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