








VARIABLE 

STANDARD SWITCH VARIABLES 

MODEL DELAY 
in u secs 

v 108 0-3. 0 
v 125 2-5 
v 142 0-12 
v 150 0-.5 
v 159 0-1. 2 
v 165 0-.3 
v 168 0-.2 

This variable delay line series is constructed using 
a 60 position printed circuit, rodium plated, commutator 
type switch. Resolution of 1/ 120 is obtained by a shorting 
feature providing an intermediate delay of approximately 
1/2 step. These units are suitable for motor driven op­
eration and have been tested for over 1/ 4 million cycles 
without any deterioration. Package size depends upon de-

CONTINUOUSLY VARIABLE 

MODEL 
DELAY 

in u secs 

DV 186 0-.5 
DV 190 0-. 7 
DV 219 0-1. 0 

v 176 0-3. 0 
v 250 0-10 
v 251 0-15 

Featuring small control area, these variable delay 
lines are ideally suited for trim application where numer­
ous lines need to be closely packaged. Delay is controlled 
by a lead screw providing full delay in 6 to 8 turns of a 
1/ 4" control shaft . Variation from O delay to any delay 
specified up to 15 micro seconds, with resolution of one 

MINIATURE CONTINUOUSLY VARIABLE 

MODEL 
DELAY 

in u secs 

v 172 0- .55 
DV 270 0-.55 

v 289 0-1. 0 
v 300 0-2. 5 
v 319 0-1. 5 

DV 290 0-1. 0 

This series is specifically designed for printed cir­
cuit application. The miniaturized variable line has all 
the ruggedized construction features and reliability of oth­
er CDC variables. Both lumped and distributed constant 
lines are offered in this 1/ 2 x 11/ 2 x 4 1/ 2 size . A 1/ 4" 

DELAY LINES 

RISE TIME Z0 in 
in u secs OHMS ATT in db SIZE 

.25 2700 0.8 6x6xl.5 

.40 1000 1. 5 6x6xl.5 

.80 500 3.0 6x6xl.5 

. 035 560 0.5 4x4xl.25 

. 15 2500 1. 0 4x4xl.25 

. 025 100 0.5 4x4xl.25 

. 015 100 0.5 4x4xl.25 

lay range, impedance, and rise time. Three standard 
cases are available: 

6 x 6 x 1. 5, 5 x 5 x 1. 5, and 4 x 4 x 1. 25 
The delay rise time ratio is better than 15: 1 in most 

cases. Shaft locks for the 1/4" control shaft, mechanical 
stops, detents, and special mounting are also supplied on 
request . 

RISE TIME Z0 in 
in u secs OHMS ATT in db CASE SIZE 

. 06 500 1 . 62 x 1. 25 x 6 . 5 

. 09 500 1 .62 x 1.25 x 6.5 

.11 1000 1 .62 x 1.25 x 6.5 

. 5 330 2 . 75 x 1. 87 x 7 
1. 5 50 5 . 75 x 1. 87 x 7 
3.0 50 8 . 75 x 1. 87 x 7 

part in 1000, is available. 

Lines are also provided with fixed delays added to 
the variable sections with little or no increase in case 
size. Special lines with multiple tap arms are also man­
ufactured. 

RISE TIME Z0 in TEMPERATURE 
in u secs OHMS ATT in db COEFFICIENT 

.08 1000 1 50 PPM/CO 

. 10 1000 1 200 PPM/ CO 

.20 500 1 50 PPM/ CO 

.50 180 3 50 PPM/ CO 

.30 330 2 50 PPM/ CO 

.30 1000 2 200 PPM/ CO 

control shaft is located on the 1/ 2 x 1 1/ 2 surface . The 
lumped constant type has excellent temperature stability -
. 5% delay change from -200 C to +800 C while the more 
economical distributed constant changes 1. 5% to 2% over 
the same range. 

All CDC Variable Delay Lines are hermetically sealed in metal cans. A Special "0" ring seal is used on the drive 
shaft. These delay lines are manufactured to meet all the rugged environmental requirements of military specifications. 

Only a few of the available models are listed above to serve as a guide. 
Lines to your specific characteristics will be packaged in the above case sizes. 

CDC welcomes the opportunity to serve you - to assist in specifying and solving your delay line problems. We offer 
p:i::ompt response to your inquiries -- rapid delivery of samples and quality assured production units . 

COMPUTER DEVICES CORP. TEL• AR 1-0666 

6 WEST 18 STREET HUNTINGTON STATION, N .Y. 
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A DELAY LINE PHASE SHIFTER FOR V.H.F. 

Delay Line Has Infinite Resolution 

New unit maintains 

constant impedance at 

all delay settings 

By E. S •. WENDOLKOWSKI 
President, Computer Devices Corp. 
Huntington Station, N. Y. 

NEW APPROACH provides in­
finite resolution in a variable delay 
line: constant impedance is also 
maintained between input and out­
put terminals at any delay setting. 

Delay lines with infinite resolu­
tion. as contrasted with those having 
discrete tap settings, are especially 
useful in coordinating different 
waveforms. The new line has been 
used to correlate data coming from 
a multielement antenna and to ad­
just radar signals in time to feed a 
computer. 

The length of this distributed­
constant delay line is varied me­
chanically, eliminating mismatch 
problems associated with shorted 
turns in the usual distributor type 
delay line. 

In effect. the new delay line acts 
as a multi-switch insertion-type 
delay line, wherein a series of 
switches disconnect unused por­
tions of the delay line from the cir­
cuit. Both the new delay line and 
the multi-switch type maintain a 
constant impcdal}ce between input 
and output terminals. 

The roller delay line uses the dis­
tributed constant principle wherein 
time delay is a function of induct­
ance and capacitance : T. = yLC. 
A silvered, then insulated, ceramic 
core is wrapped with a single-layer 
coil. The coil is indu"tive and 
capacitance is provided between the 
coil and the silver plating on the 
ceramic. Each increment of wire 
wound on the core provides an in­
crement of inductance and capaci­
tance, thereby providing an incre-

ROLLER-TYPE OELAY LINE varies delay by winding wire from delay-line 
mandrel (bottom) to shorting mandrel (top). Locknut (right center) provides 
positive, multi-turn stop to prevent damage to delay-line wire at either end 
-Fig. 1 

ment of delay. Variation in delay 
is accomplished by winding and un­
winding wire from the spool. 

Mechanism- The delay line is com­
posed of a delay-line mandrel, a 
shorting mandrel, and a drive sys­
tem. The two mandrels are geared 
such that turning the drive shaft 
causes wire to wind from delay-line 
mandrel to shorting mandrel, or 
visa versa. The shorting mandrel is 
threaded to control the manner in 
which the wire is layered onto the 
delay-line mandrel. 

A spring mechanism on the short­
ing mandrel maintains a constant 
tension on the wire. 

Because the coil of wire is unin­
sulated. and the shorting mandrel .is 
metal and also uninsulated, any in­
ductance turns taken off the de­
lay-line mandrel are shorted out. 
The removal of the slightest incre­
ment of wire removes a matched 
increment of capacitance and in­
ductance, thus producing a corre­
sponding change in delay. The de­
lay adjustment is accomplished with 
infinite resolution at the impedance 

FREQUENCY IN MEGACYCLES 
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FREQUENCY RESPONSE of roller 
delay line is flat to 50 Mc. Vswr is 
less than 0.5 db to 45 Mc and less 
than 1 db from 45 Mc to 75 Mc. Be­
yond 75 Mc. vswr is still ± 3 db-­
Fig. 2 

of the line. 

Delay Line-The delay-line shown 
in Fig. I has a delay range of 0 to 
50 nanoseconds, an impedance of 
100 ohms, and a frequency response 
that is flat to 50 megacycles (Fig. 
2). Full delay excursion is achieved 
in 60 turns of the control shaft. 
Delay lines with delays up to I 00 
nanoseconds have been produced in 
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the same 1 X 1 V.. X 5 1/2-inch 
package size. Different delays and 
impedances arc achieved by adjust­
ing the thickness of the dielectric, 
chani;ing wire size. changing pitch. 
and by varying the diameter and 
length of the mandrels. 

Application- The new units arc 
most useful where a delay trim ad­
justment between units of an existing 
system arc required. 

The constant impedance feature 
permits the delay line lo be directly 
inserted into the interconnecting co­
axial cables of the system without 
system modification or degradation. 

At vhf. the line provides a means 
for introducing a ·phase shift at any 
frequency up to 200 Mc. 

Extremely accurate phase settings 
can be made due to the' infinite reso­
lution feature of the roller delay 
line. 

THE ROLLER DELAY LIN F 
in e ffect simulates a varying 
length of coaxial cable and 
can be spliced directly into 
a circuit without impedance 
mismatch. Its anti-backlash 
features provide accurate re­
setability and exceptional 
shaft angle to delay lineari ty. 

Standard Roller Lines are 
designed for hand operation 
and s hould not be motor driven 
at speeds of over 150 RPM. 
Ruggardi zed versions for high­
er speed operations are pro­
vided on special order. 

The listing of standard models 
on the back of this s heet is 
only in di ca ti ve of the charac­
te ristics that can be provided. 
All models shown are provided 
in any case or terminal con­
figuration on request. 

L onger delays and different 
impedances are provided in 
large r case sizes on special 
o rder. 
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SPECIFICATIONS 
DIMENSIONS ) 

. 250 DIA 
SHAFT 

F REQ U EN CY I N M EGACYCL E S 
S 10 40 100 

TYPICAL AMPLITUDE vs FREQUENCY 

f 

1 
I __..-MODELS DV580- I AND DV520-I HAVE SLOT TED .Ll ~~ .250 DIA SHAFTS WITH 3/9-32 THREADE D 

\f'~t- BUSH ING . SHAFT LOCK CAN SE PROV I DE D. 

~1··-- INPUT 

Zs ~ Zo I Ill I Ill 1tf 1U ·- -· 
r-111111111111 
-:- ~ 

OUTPUT 
Z = Zo 

MODEL OV575 DV580 OV581 ov 576 DV580-I OV520 

DELAY RANGE 2 TO 25 2To ~ 2 TO 50 NANOSECONDS 

FREQ. RESPONSE 70 70 70 
MC MINIMUM 

INSERTION LOSS I I I 
DB 

IMPEDANCE 200 100 200 
INPUT 8 OUTPUT (OHMS) 

DELAY PER TURN 0.42 0.84 0.55 
NANOSECONDS 

CONNECTOR TERM. BNC TERM. 

DIMENSION A 3.37 3 . 37 3.'37 

DIMENSION B ll/16 11116 11116 

DIMENSION c I 3/4 I 314 I 3/4 

.. 

2 TO 50 2 TO ii 
70 70 

I I 

93 50 

0.84 0 . 84 

BNC TSM 

3.37 3.25 

11/16 5/e 

I 3/4 I '14 

2 TO 50 

70 

I 

93 

0.84 

TSM 

3.25 

:S/e 

I 1/4 

CIRCUIT DIAGRAM 

NOTE : ALL MODELS, HERMETICALLY SEALED METAL 
CASES WITH GRAY LACQUER FIN I SH. 

DELAY LINE, 
VARIABLE 

CONSTANT IMPEDANCE 
INFINITE RESOLUTION 
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CORP. 

6 WEST 18 TH ST. 

HUNTING TON STA ., N. Y. 

.. s_c_A-LE_M_:z_=_i __ +D_w_N_~ ___ 9/._'-z_s;._~ ..... ~ A 
APPVD £:. .W. CHKD k .~UAMU... 57502 

SIZE DWG NO. REV. 


