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DELAY LINE FOR TRAVELING WAVE TUBES, 
ESPECIALLY FOR MILLIMETER-WAVES, CON 
STRUCTED FROMA PLURALITY OF LADDER 
SHAPED STRUCTURES, BENT TO FORM A 
SPRAL LINE. 

Werner Veith and Konrad Poebl, Munich, Germany, as 
signors to Siemens & Halske Aktiengesellschaft, Berlin 
and Munich, Germany, a corporation of Germany 

Filed Oct. 13, 1964, Ser. No. 403,667 
Claims priority, application Germany, Oct. 15, 1963, 

S 87,877 
5 Claims. (C. 333-31) 

The invention relates to a delay line for moving field 
tubes, especially for the amplification of millimeter waves, 
which consists of a spiral arranged in the interior of 
an electrically conductive hollow body and in which 
the individual windings are rigidly mounted on metal 
supports, which extend inwardly from the wall of the 
hollow body toward the spiral and are progressively off 
set against one another in the longitudinal direction of 
the spiral. In such a line it has already been proposed 
that the spiral be composed of arcuate-shaped sections 
which are disposed in planes perpendicular to the lon 
gitudinal axis of the delay line between two adjacent 
metal supports, and straight sections which extend in 
the longitudinal direction of the delay line. 

According to the present invention it is proposed, in 
a delay line of the type described, that the spiral and 
the metal supports be produced from several stamped 
sheet metal strips which, as a development of the ar 
cuate-shaped sections of the spiral and of the contiguous 
metal supports, have the form of a ladder whose rungs 
are stepped, forming alternately towards the stringers 
of the ladder-shaped structure a half support member, 
and are so assembled, in star form, continuously in 
the circumferential direction of the spiral that the central 
portion of the rungs form the arcuate-shaped sections 
of the spiral, while the longitudinally extending sections 
of the delay line are formed by the side portions of 
the step-like offsets of the rungs extending parallel to 
the stringers. 
A delay line proposed according to the invention 

has, in the first place, the advantage that there results 
an extremely low capacitance loading of the delay line 
from winding to winding of the spiral. This corresponds 
to a high line impedance and, therefore, to a high coul 
pling resistance of the delay line. On the other hand, 
a delay line according to the invention is simple from 
the viewpoint of manufacturing technology and can be 
produced very accurately as to its dimensions, in view 
of which it is especially suitable as a delay line for 
millimeter wave operation which, as is well known, re 
quires very small geometric dimensions. In the produc 
tion of such a delay line the sheet metal strips are 
simply bent about a mandrel assembled thereon and 
soldered together, prior to their insertion in the hollow 
conductor. 

In the drawings, wherein like reference numerals in 
dicate like or corresponding parts: 

FIG. 1 is a perspective view of a portion of a spiral 
line embodying the invention, with portions broken away 
to show the details thereof; 

FIG. 2 is a development of one of the strips forming the 
structure illustrated in FIG. 1; 

FIG. 3 is an end view of a hollow body in which 
the spiral line assembly of FIG. 1 is to be received; 

FIG. 4 schematically illustrates the spiral current path 
of the structure illustrated in FIG. 1; and 
FIG. 5 is a transverse sectional view through a delay 

line embodying the invention, utilizing a hollow con 
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ductor formed from a plurality of longitudinally extend 
ing members of arcuate cross-section. 
The spiral line illustrated in FIG. 1, with the supports 

therefor, is composed of six stamped sheet metal strips 
1, individually illustrated in FIG. 2. Such sheet metal 
strips 1 are suitably formed, as by stamping in the shape 
of a ladder, whose rungs, indicated generally by the 
reference numeral 2, are alternately stepped toward the 
stringers 3. As is apparent from FIGS. 1 and 2, the 
central portion of rungs 2 having a uniform width or 
height as viewed in FIG. 2, represents the development 
of the arcuate-formed sections 4 of the spiral, which are 
disposed in planes perpendicular to the longitudinal axis 
of the delay line. The stepwise enlarged ends of the 
rungs 2 form in each case a half support member 5. 
The portions 5' extending parallel to the stringers 3, of 
the step-like offsets of rungs 2, define sections of the 
spiral line which extend in longitudinal direction of the 
delay line. 

FIG. 4 schematically illustrates the spiral current path 
through the delay line. 

In a delay line according to the invention, the spiral 
with metal supports as illustrated in FIG. 1 is to be so 
arranged on an electrically conductive hollow body that 
the metal supports 5 support the spiral line within the 
hollow body. As illustrated in FEG, 3, for this pur 
pose there are provided in the hollow cylindrical metal 
body 6 longitudinally extending grooves 7 whose depth 
b corresponds to the width of the stringers 3 and whose 
width a corresponds to twice the stringer thickness. 
The sheet metal strips of FIG. 2 following arcuate 
formations of the rungs 2, and assembly according to 
FIG. 1, can then be inserted in the hollow body 6 
in such a way that the stringers 3 of the sheet metal 
strips are disposed within the wall of the hollow body 
6, the stringers 3 expediently being soldered in the lon 
gitudinal grooves 7 thereof. 

In the embodiment of the invention illustrated, the 
angle which two metal supports of a strip enclose with 
respect to one another amounts to 60. The invention 
is obviously not limited to such a "supporting angle.' 
On the contrary, the metal supports may enclose any 
angle with respect to one another, which in the as 
sembled Structure total 360. 

In a delay line according to the invention, as illus 
trated in FIG. 5, the hollow conductor may also be 
composed of several parts. Such a delay line can be 
imanufactured in a particularly simple manner if, in the 
arrangement shown in FIG. 1, longitudinally extend 
ing strips 8, of arcuate cross section, as assembled be 
tween the respective spaced pairs of stringers 3 dis 
posed in a star pattern, which upon soldering of the 
assembly produces a hollow body, having a cross-sec 
tion as illustrated in FIG. 5. 

Changes may be made within the scope and spirit 
of the appended claims which define what is believed 
to be new and desired to have protected by Letters Pat 
ent, 
We claim: 
1. A delay line for moving field tubes, especially for 

the amplification of millimeter waves, which consist of 
a spiral arranged in the interior of an electrically con 
ductive hollow body, with individual windings rigidly 
attached to metal supports which extend inwardly from 
the wall of the hollow body toward the spiral and are 
angularly offset with respect to one another progressive 
ly in the hollow body in the longitudinal direction of 
the spiral, the spiral comprising arcuate-shaped sections 
which are disposed between two adjacent metal supports 
in respective planes extending perpendicular to the lon 
gitudinal axis of the delay line, and straight sections 
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which extend in the longitudinal direction of the delay 
line, characterized in that the spiral and the metal sup 
ports are made of a plurality of stamped sheet metal 
strips which, as a development of the arcuate-shaped 
sections and of the adjoining metal supports, have the 
form of a ladder whose rungs are stepped alternately 
toward the stringers thereof forming in each case a half 
support member, the formed strips being interassembled 
progressively in a star pattern in circumferential direc 
tion of the spiral whereby the central portion of the 
rungs form the arcuate-shaped sections of the spiral, while 
the longitudinally extending sections of the delay line 
are formed by the step-like portions of the rungs ex 
tending parallel to the stringers. 

2. A delay line according to claim 1, wherein 
stringers of the ladder-shaped sheet metal strips 
disposed within the wall of the hollow body. 

3. A delay line according to claim 2, wherein 
hollow body has a circular cross-section. 

the 
aC 

the 

4. A delay line according to claim 3, wherein there 20 
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4. 
is provided in the interior wall of the hollow body a 
plurality of longitudinal grooves corresponding to the 
number of metal supports distributed about the circum 
ference of the hollow body, the depth of such grooves 
corresponding to the width of the ladder stringers and 
the width of such grooves corresponding to twice the 
thickness of the ladder stringers, the ladder being dis 
posed in corresponding grooves and secured to the hollow 
body. 

5. A delay line according to claim 3, wherein the 
hollow body is constructed of longitudinally extending 
segments which are arranged between separated pairs 
of stringers resulting from a star pattern of the ladder 
shaped sheet metal strips, and secured thereto. 

No references cited. 
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