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amended April 30, 1928; 30 O. G. 757) 

Claim. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
Isle of any royality thereon. 
My present invention relates to artificial trans 

mission lines, and more particularly, to a dis 
tributed-constant transmission line for delaying 
electrical pulses, or variations in the magnitude 
of electrical energy. 

I have found that where the Space available is 
not limited so as to restrict physical dimensions, 
it is an easy natter to design a delay line. How 
ever, I have also found that where the Space avail 
able is limited, and it is necessary to impose re 
strictions on physical size, it becomes difficult to 
design. Such a line Without introducing serious 
phase distortion. 

Fience, it is the main object of my present in 
Vention to design a delay line which provides a 
predetermined fixed delay per unit length, and 
which introduces no undesirable phase distortion, 
notwithstanding the physical size thereof, par 
ticularly, the diameter, being restricted to much 
narrower limits than has heretofore been the 
CaSe. 

It is a further object of my present invention 
to provide a delay line having the foregoing char 
acteristics, which is simple in construction, easy 
and econoínical to fabricate and assemble, and 
admirably adapted to perform its intended func 
tions. 
These, and other objects and advantages of my 

present invention, which will be better under 
stood as the detailed description thereof pro 
greSSes, are attained in the following manner: 

i provide a flexible core with a least two oppo 
Sitely and spirally Wound layers of wire, and then 
coil the resulting line about a suitable form to 
present a helix, the turns of each layer being so 
Spaced from each other as to permit said helix to 
be of very Small diaineter. Said form, after hav 
ing the ends of the core suitably secured thereto, 
is mounted upon a standard tube base. To ap 
propriate prongs of said tube base, I electrically 
connect the ends of the wires constituting the 
line, the opposite terminals of the line remain 
ing Open or being shorted, depending, in a well 
known manner, upon the use to which said line 
is to be put. 
In the accompanying specification there is de 

scribed, and in the annexed drawing shown, what 
is at present coinsidered a preferred embodiment, 
Ci the delay line of ny present invention. It is, 
hiowever, to be clearly understood that my pres 
eit, invenie: is i:Inited to said einbodinent, 23, 
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in2Simuch as changes therein may be made with 
out the exercise of invention and within the true 
Spirit and scope of the clain hereto appended. 
In said drawing, 
Figure 1 is a partial elevation, partial Section, 

Showing the method of Winding the aforemen 
tioned flexible core; 

Figure 2 is a vertical section of the completed 
line; 

Figure 3 is a transverse section taken along 
line 3-3 of Figure 2; and 

Figure 4 is a like section taken along line 4-4 
of said Sigure 2. 

Referring now more in detail to the aforesaid 
preferred embodiment of my present invention, 
With particular reference to Figure of the draw 
ing, the numeral designates flexible tubing 
upon which is spirally wound a first layer of in 
sulated wire , the spacing between successive 
urns of said layer being equal to about one-half 
the diameter of the wire. Wound about said first 
layer, in the opposite direction, is a second spiral 
layer of insulated wire 2, the successive turns 
of said second layer being spaced similarly to 
those of said first layer, and being, therefore, 
partially disposed within the spaces between the 
turns of Said first layer. 
The length of tubing wound, as aforesaid, with 

wire, depends upon the delay which it is desired 
to build into the line, said delay being directly 
proportional to the length of the line. 
The resulting flexible, wire-wound core 3 is 

helically coiled, as best seen in Figure 2, about 
an insulated form 4 of suitable diameter depend 
ing, as in the case of the length of the line, upon 
the desired delay, both ends of the core being 
closed with plugs 5 secured in place by pins 3 
which, as shown may also serve to fasten the 
coiled core to said insulated form. 
Said insulated form 4 is preferably mounted 

upon a standard tube base 7 provided with the 
usual prongs 8, the lower free ends (not shown) 
of the wires and 2 being electrically con 
nected to two of said prongS 8, and the upper 
free ends (also not shown) of the wires and 2 
being open or shorted depending upon the use 
to which the line is to be put. Thus, the line 
Inay be used as a two or four-terminal line. 
The coiled core f3 is enclosed in a tubing 8 

which may be fastened in place by a removable cap 9. 
This corpletes the description of the aforesaid 

preferred embodiment of my present, invention. 
It will be noted that I have provided a delay line 
Willich, because of tile in anner of forming the 
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same, enables the attainment of relatively long 
delays without requiring very much space. Fur 
therinore, in View of the fact that the line has 
no discontinuities, no undesirable phase distor 
tion is introduced. Finally, it will be noted that 
the line is simple in construction, and easy and 
economical to fabricate and assemble. 
Other objects and advantages of my present 

invention will readily occur to those skilled in 
the art to which the same relates. 
I claim: 
A delay line comprising: a flexible core pro 

vided with a first Spirally-wound layer of insu 
lated wire, and a second similarly wound layer 
of insulated wire; said layers being Wound in 
opposite directions and each having its turns 
spaced by a distance equal to about one-half the 
diameter of said Wire; the resulting. Wire-wound 
core being coiled in the form of a helix about 
an insulated Support; means for securing the free 
ends of said helical wire-wound core to said Sup 
port, said means comprising dielectric plugs posi 
tioned at the ends of said flexible core and pins 
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4. 
extending through said core and said plugs and 
engaging said insulated support, a Second in 
sulated support enclosing said delay line, and ter 
minai socket means electrically continuous with 
said delay line and mechanically engaged by said 
insulated supports. 

JOHN I, JAGO. 
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