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COMPUTER DEVICES

A DELAY LINE PHASE SHIFTER FOR

REEL DELAY LINE

INFINITE-
RESOLUTION

CONSTANT-
IMPEDANCE

VARIABLE

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 impedance 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: Ty = \/LC.
A silvered, then insulated, ceramic
core is wrapped with a single-layer
coil. The coil is inductive 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-
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ROLLER-TYPE DELAY LINE varies delay by winding wire from delay-line

mandrel (bottom) to shorting mandrel (top).
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

the same 1 X 1% X 5%-inch
package size. Different delays and
impedances are achieved by adjust-
ing the thickness of the dielectric,
changing wire size. changing pitch,
and by varying the diameter and
length of the mandrels.

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

The constant impedance feature
permits the delay line to 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’phasc shift at any
frequency up to 200 Mc.

Extremely accurate phase settings
can be made duc to theinfinite reso-
lution feature of the roller delay
line.

Locknut (right center) provides

THE ROLLER DELAY LINE
in effect 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 linearity.

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

FREQUENCY IN MEGACYCLES
2 5 10 50 100

F

3 \

ATTENUATION IN DB

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

The listing of standard models
on the back of this sheet is
only indicative of the charac-
teristics that can be provided.
All models shown are provided
in any case or terminal con-
figuration on request.

of the line.

Delay Line—The delay-line shown
in Fig. 1 has a delay range of O 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 100
nanoseconds have been produced in

Longer delays and different
impedances are provided in
larger case sizes on special
order.
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CIRCUIT DIAGRAM

NOTE: ALL MODELS, HERMETICALLY SEALED METAL
CASES WITH GRAY LACQUER FINISH.
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COMPUTER DEVICES
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TABLE OF ELECTRICAL SPECIFICATIONS
( AND CORRESPONDING DIMENSIONS )
MODEL ovs75 | ovsso | bvsel [pvs7e [ovsso-1f pvszo .
DELAY RANGE 0
AN ECCRES 270 .29 270& 270 50|2 1050 |2 70 ES 2 10 50
FREQ. RESPONSE| .4 70 70 70 70 70
MC MINIMUM
INSERTION LOSS | | | | | |
DB
IMPEDANCE
INPUT & OUTPUT (OHMS) =08 100 298 93 i 93 DELAY LlNE
DELAY PER TURN ‘ )

s bRt R 0.42 | 0.84 | 0.55 | 0.84 | 0.84 | 0.84 VARIABLE
CONNECTOR TERM.| BNC | TERM.| BNC TSM | TsMm CONSTANT IMPEDANCE
DIMENSION A 3.37 | 3.37 3.37 | 3.37 | 3.25 | 3.25 INFINITE RESOLUTION
DIMENSION B e "6 L7 "6 5/g 5/ SCALE Yo =1 OWN g & ofzs/es
DIMENSION C 1 %, 13, | %4 | %4 (A 1 Y4 APPVD T
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