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[5 7] ABSTRACT 

A delay line having outgoing and return conductors stranded 
together in a manner such that upon winding the stranded 
conductors about a core, two windings of the same conductor 
lie in abutting relation to each other, whereby to substantially 
increase the inductance of the line and to maximize the delay 
time for a minimum length of line. 

3 Claims, 1 Drawing Figure 
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' DELAY LINE 

BACKGROUND OF THE INVENTION 

Delay lines, in general, serve to delay the transmission of 
electrical signals for given time periods. Delay lines ?nd appli 
cation in alltypes of electronic equipment as well as apparatus 
used in nuclear physics. Delays can be achieved which vary 
from a fraction of a microsecond to about 20 microseconds or 
more. Within these limits desired delay times can be set by the 
use of speci?ed lengths of delay line suitably calibrated. It is 
desirable that delay lines be made which have the largest 
possible inductance so as to keep the line as short as possible 
for a given delay time. ' 

There are known delay lines of the type wherein the outgo 
ing and return conductors are wound in bi?lar fashion, i.e., 
where for each turn there is always an outgoing and return 
conductor lying next to each other. Such delay lines are readi 
ly produced by known manufacturing procedures; however 
such lines exhibit certain disadvantages of an electrical nature. 

Particularly, such known delay lines have relatively short 
delay times due to the small inductance of this type of line 
construction; and in many applications, produces too small a 
characteristic impedance. 

Also, there is known a'delay line in which the outgoing and 
return conductors are wound about a common core with an 
opposite direction of lay. Such a line does‘exhibit a large in 
ductance and is always formed symmetrically. However, the 
line cannot be produced on conventional machines and spe 
cial'winding equipment is required. 

Accordingly, an object of this invention is to provide an im 
proved delay line showing maximized delay times for 
minimum length of line. 
Another object of this invention is to provide a delay line of 

the character described, having a construction which 
produces increased inductance, yet may be formedon con 
ventional equipment. . 

Still another object of this invention is to provide a delay 
line of the character described which allows the use of 
reduced lengths of line for a given delay time, as compared to 
the length of line of conventional character required for the 
same delay time; such delay lines being readily produced with 
reduced fabricating costs. ' 

Other objects of this invention will in part be obvious, and in 
part hereinafter pointed out. 

DESCRIPTION OF THE DRAWING 

The single FIGURE is a side elevational view, showing a 
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2 
delay line embodying the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

As shown in the drawing, 10 designates a delay line em 
bodying the invention. The same comprises the usual core 11, 
well known in the art. The line 10 further includes an outgoing 
conductor 12 and a return conductor 13; which conductors 
are previously stranded together by known equipment. The 
stranding operation involving conductors l2, 13 is of a 
character such that a selected uniform length of lay is assured. 
The length of lay of the stranded conductors 12, 13 is within 

limits such that when the same are wound on core 11, two 
turns of each conductor will be disposed in side-by-side rela 
tion. Thus, two conductors portions 12A, 12B of conductor 12 
will be in side by side abutting relation, alternating with two 
conductor portions 13A, 13B of conductor 13, also in side-by 
side abutting relation. 
The length of lay of stranded conductors l2, 13 should cor 

respond to the mean winding circumference u and should lie 
between the limits of about 1.6 u and about 2.4 u. Thus, it will 
be seen that in such case, the conductors are helically 
disposed about core 11, lying flat next to each other on one 
side of line 10, while they cross each other on the other side 
thereof. 

However, with a length of lay corresponding to 2 u, the posi 
tion of the cross conductors will always be on the same side. 
Such a line would not be circular in cross section, and being 
asymetrical, would not have a pleasing appearance. Ac 
cordingly, within the limits stated, the length of lay of stranded 
conductors l2, 13, is preferably other than 2 u. 
With delay lines embodying the instant invention, it has 

been found that delay times may be maximized with minimum 
lengths of line; such lines showing large inductance values. 

lclaim: 
l. A delay line comprising a core, a winding on said core, 

said winding’ comprising a pair of insulated conductors 
prestranded together with a predetermined length of lay, the 
length of lay being of an order to locate two turns of each con 
doctor in side-by-side, parallel relation to each other, the 
paired turns of one conductor alternating with the paired turns 
of the other conductor. 

2. A delay line as in claim 1, wherein the length of lay of the 
stranded conductors is about twice the winding circumference 
of the stranded conductors. 

3. A delay line as in claim 3, wherein the length of lay of the 
stranded conductors is from about 1.6 to about 2.4 times said 
winding circumference. ' 

* * * * * 


