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COMPUTER DEVICES 
DELAY CONCEPT 

Magnetostrictive Delay Lines which are normally used for pulse and digital applications also provide an excellent means for 
obtaining extremely long delays of complex continuous wave signals by driving the Delay Lines with a carrier frequency and 
AM or FM modulating the carrier. 

C . W. signals with frequency contents from zero up to 400 Kcs are faithfully preserved over very long delays with maximum 
delay dictated by economics alone. These units are usually supplied as a complete unity gain system which includes the 
magnetostrictive Delay Line, the line amplifiers and drivers, the carrier frequency oscillator and the modulator and demodula­
tion circuitry ; or, if it is preferred, suitable Delay Lines can be provided with recommendations for matching circuitry . A 
typical system schematic is shown below . 
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Extremely long delay can be provided by cascading stages as shown with no theoretical limit on maximum delay. The delay per 
stage depends on the carrier frequency used and whether or not the Delay Line must be tapped for intermediate delays. Un -
tapped lines will have a per stage maximum delay of 15 milliseconds with a 500 Kc carrier and 5 milliseconds with a 1 Mc 
carrier. Carrier frequencies of up to 2 Mc are possible. 

CDC' s novel method of obtaining tap delays allows as many delay tap points as desired without any deteriorating effects to the 
signal. In the case of tapped Delay lines, the maximum delay per stage is 6 milliseconds . 

TEMPERATURE STABILITY 

These systems are made extremely stable with temper­
ature and are normally 10 PPM / °C. When required, 
stabilities of better than 1 PPM / °C can be specified. 

TYPICAL SYSTEMS 

MS 574 

The MS574 provides 24 delay set­
tings spaced in an ·irregular delay 
pattern to an accuracy of +. 1%. 
Maximum delay settings is 10 
milliseconds. The unit operates 
with a lMccarrierwhich is mod­
ulated byacomplexFM/ AMmod­
ulation with a deviation of +250 
Kc. Size is 12 x 12 x 3". 

TECHNICAL ASSISTANCE 

PERFORMANCE 

All the characteristics of the input signal are main -
tained at the delayed output with little or no phase 
distortion and low VSWR. Dynamic range is better 
than 20 db. 

MS 400 
(SHOWN PARTIALLY 

OCSASSEMBLED) 

The MS400 is a unity gain delay system 
which provides 7 delays to a 70 Kc car­
rier which is modulated with a 5 to 5000 
cycle C . W . signal. Delay is switch se­
lected, giving a choice of delay settings 
from 100 to 6000 microseconds in a single 
stage Delay Line . Delay accuracy of:!:_. 1 
usec is maintained over a temperature 
range of 20 to 120°F. Size is 13 x 13 x 4". 

CDC engineers are always available to assist you in determining the most economical 
specifications to meet your Delay Line requirements. A telephone call often saves many 
hours of research . · 
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SPECIFICATIONS 

Delay: Choice of any delay between 50 and 1500 usec. 

Delay adjustment: ±3 usec from specified nominal. 

Pulse repetition frequency: 700 Kcs to 1.2 Mes RZ (specify your requirement) 

c. w. Bandwidth: 500 Kcs to 1.5 Mes 

Input Impedance: 300 ohms 

Input Current: 4o to 50 ma 

Input Pulse Width: Depends on bit rate (.4 usec for 1 ~l 
Output: Terminated in 2000 oluns and 50 picofarads 

Output Voltage: 25 millivolts at 500 usec 
15 millivolts at 1500 usec 

Temperature Stability: 1 PPM!°C (0 to 50°c) 

Construction: Aluminum case - gold anodized finish 

Price: 1 through 30 pieces - $10.00 each 

Accessories 

Transistorized input and output .electronics. Mounts directly on DM544 
case (adds 5/811 to thickness of unit). Provides unity gain to input 
signal. 

Power required: +12 VDC 
-12 VDC 

Input Pulse Amplitude: grd to +5 volts 

Price: 1 - 30 pieces - $75.00 each 
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**6-32 TAPPED INSERT 

(12 PROVIDED) 
WIRE SONIC DELAY LINE MODEL M'1"766 

(For Delays 5 to 12 Millisec) 

DELAY 
ADJUST 

The M'l"766 Wire Sonic Del~ Line provides del~s of up to 120 000 usee and is 
primarily designed for use in digital computers as a storage medium. It is 
supplied for recording in any of the three standard modes: nz. NRZ and Bi­
polar. and the intended mode of operation must be specified when ordering. 

Specifications and electrical characteristics vary with operating frequency. 
The following specifications are for 1118JCimum del~ at maximum bit rate for 
mode indicated. 

SPECIFICATIONS AND RECORDING MODE 
ELECT. CHARACTERISTICS RZ N R Z B I POLAR 

MAX I MUM DELAY 10,000 uSEC 10,000 USEC 12,000 USEC 

MAXIMUM BIT RATE I MC 2 MC I MC 

STORAGE CAPACITY 10,000 BITS 20,000 B I TS 12,000 BITS 

..... - VOLTAGE 12 v 12 v 12 v 
::> "': 
n. <!) 

NOTE: FOR CIRCUIT MOUNTING ACCESSORIES, SEE DWG . A 77602 
PULSE WIDTH 0.4 USEC JO USEC (SEE FIG.2) 0.4 USEC z-

- IL 

FIG. I 

FIG. 2 

FIG.3 
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VP 2::. 5 mv W 5 I.I _µSEC 

A 5o.7 _µSEC B ~ 0.6 JJSEC VP 2::. 2mV 

A,B,C a D VP 2::. 5 mv 

2 20.J\... 

~T 
IN AMPLIFIER 

-
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...... 
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CURRENT 50 mA 50 mA 50 mA 

LOAD 3300 OHMS 3300 OHMS 3300 OHMS 

PULSE WIDTH SEE FIG. I SEE FIG. 2 SEE FIG. 3 

MINIMUM VOLTAGE 5 mv 2 mv 5 mv 

SIGNAL T STATIC 12 : I 7: I N/A 
TO 

NOISE ~ r DYNAMIC 5: I 4: I N/A 

TEMP. VARIATIONS 5 MILLISEC LINE 10 MILLISEC LINE 

T 10 TO 40°0 0.1 USEC MAX. 0.2 USEC MAX. 
DR I FT r o TO 5o 0 c 0.25 USEC MAX. 0.5 USEC MAX. 

Amplitude Temperature Dependence: VP Max.~ VP Min 
VP Max 

Storage Temperature: -65 to +l00°C 

Mechanical Construction: 
Solder sealed steel case with "O" ring seal on adjustment shaft. 
Finished with gray lacquer per Mil-E-15090. 
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NOT ES: 

STANDARD CDC 

SONIC DELAY LI NE MEMORIES 
FOR 

DIRECT COMPUTER APPLICATION 

THE CDC SONIC DELAY LINE MEMORIES ARE COMPLETE DYNAMIC STORAGE DEVICES 
CAPABLE OF ANY CAPACITY FROM 10 BITS TO 20,000 BITS. THESE MEMORIES 
UTILIZE A MAGNETOSTRJCTIVE DELAY LINE AS THE STORAGE MEDIUM AND INCLUDE 
ASSOCIATED INPUT/ OUTPUT CIRCUITRY, INPUT DRIVERS AND OUTPUT AMPLIFIERS, 
TO PROVIDE A COMPLETE RECIRCULATING MEMORY PACKAGE. 

SPECIFICATION 

MAXI MUM STORAGE 
CAPACITY (BITS) 

AND 

MAXIMUM CLOCK 
FREQUENCY (MC) 

( SEE NOTE 4 ) 

DELAY RANGE 

OPERATING N RZ 

TEMPERATURE 

DC 
IN PUT 

N RZ * 

RZ ** 
Bl POLAR 

AND BIPOLAR 

RZ 

INPUTS 

LOADING CLOCK INPUT 

CLOCK STABILITY 

POWER REQUIREMENTS 

FIGURE NUMBER 

OVERALL 

DIMENSIONS 
(INCHES) 

LENGTH A 

WIDTH B 

THICKNESS 

MATING CONNECTOR 
( SEE NOTE 2) 

MODEL 
MS 776A 

MODEL 
MS774A 

20,000 @ 2 MC 10,000 @ 2 MC 

10,000 @ I MC 5000 @ ' I MC 

12,000@IMC GOOO@IMC 

5 MS TO 12 MS 2 MS TO 6 MS 

15° TO 40°c 5 O TO 45° c 

10° TO 45° c OO TO 50° c 

MODEL 
MS772A 

5400 @ 2 MC 

2700@ I MC 

3000@ I MC 

500 J>S -2700µS 

-5° TO +5o 0 c 

-15° TO +55° c 

+6 v TO +30 v AND -6V 

(NORMALLY) ONE LOGIC 

± 2 PPM ± 5 PPM ± 10 PPM 

MODEL 
MS 890 

4000 (!!i 2MC 

2000@ I MC 

2000@ I MC 

2ooµs -2000>-'s 

0° TO 60° c 

-15° TO +65°c 

TO -30 v 

LEAD 

± 15 PPM 

MODEL 
MS892 

2400@ 2MC 

1200@IMC 

1200@ I MC 

50µS - 1500µS 

-15° TO +6o 0 c 

-35° TO +75°c 

± 15 PPM 

I WATT TYPICAL FOR +12V AND -12V SUPPLIES 

:r I 

15.94 10.44 

13. 2B a.oo 

~ • it 9 1'riHi . ''I 
ELCO# 

00 -7~08-035 -139 -00 I 

lI 

5.12 

6.25 

1.37 

ELCO# 
00-6016-046-932 

II n 

4.37 5.00 

4.50 5.75 

I. 75 1.12 

ELCO# 
00-7008-035-139-001 

I. OUTLINE CONFIGURATIONS AND DIMENSIONS ARE STANDARD AS SHOWN. CLOCK FREQUENCY, NUMBER OF BITS 
SONIC 

DELAY LINE 

MEMORIES 

COMPUTER DEVICES 
CORP. STORED, DELAY TIME ANO CIRCUITRY ARE ADJUSTED TO BE COMPATIBLE WITH CUSTOMER'S EQUIPMENT. 

2 . !l'IRCUIT BOARDS ARE PROVIDED WITH LOWER TIER PINS UNLESS OTHERWISE SPECIFIED BY CUSTOMER. 6 WEST 18th ST. 
3 . NON-STANDARD CONFIGURATIONS TO MEET SPECIAL DIMENSIONAL LIMITS ARE SUPPLIED FOR HUNTINGTON STA., N. Y. 

SPECIFIC APPLICATION . 

4. ANY STORAGE CAPACITY AND FREQUENCY (BIT RATE) UP TO THE MAXIMUM SHOWN MAY BE SPECIFIED . 
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OSCILLATOR - Model M0-965 SPECI FI CATI CN 

The 1-!odel M0-965 Low Fr equency Cscillat or utilizes a Wire Sonic Delay Li ne as 
t he f requency det ernining el ement. Thi s Ultra stable Delay Line is employed 
in a l oop i n which the l oop delay represents o~e-half wave l ength (~ /2) , The 
Osc i llator f r equency i s therefore the recipr ocal of the wavel ength IJ• l / A,) , A 
special t r ansistor ci rcuit is used in the loop to insure t he t the oscillator 
i s ini t ally t r igger ed and to insure t hP t no extr aneous pulses a re circulated 
i n t he l oop. 

Frequencv Range: 
Any f r equency wi thin a r ange from a f r ection of a cycle up to 25 Kc i s sup­
pli ed with one package size. 

Fr equency Accuracy: 
Fr equency can be set to any requi red accura cy withi n measurable means. Because 
the time keeping del ay line is pr ovided with an exter nal adjustment that is 
continuously variabl e by means of a scr ew with a r esolut ion of appr oxi mately 
0.17 usec per t urn it is possible to adjust a 400 cps oscill at or t o ±.OOlo~ 
with r el ative ee s e . The Model M0-965 he.s an adjustment r ange of ±2 usec. 

Fr equency Stability: 
The H0-965 oscill,, t or s a re designed to a temper ature stability of less than 
±0.5 ppm°C over e temperature r ange of 0 to 50°C (±,0025%) . Fi gure 1 illust ­
r~tes t he var ious temperPture effects possible . Curves A and B er e the max­
i mUJn l imits and represent a maximum shift of ± . 05~ over a 50°C range. Curve C 
repr esents best achievablF r esults. 0n a yield basic 9<1~ of all uni ts can be 
hel d within i{) . 005 ·; deviFtion over a r ange of 0 t o 50°C and l o·$ within 
±0, 0025;:. 

Not e : No long term f r equency stability informe.tion is pr esently available , 
however, based on existl ng delay line deta, it is anticipeted that the delPy 
shift shall be less then +o.l usec for 10 , 000 hours. Frequency deviE•tion due 
t o nechanical vibr a tion of this t ype Del a:• Line has been not ed not to exceed 
+, 05 usec for o 20 G l evel between 55 to 2000 cps . 

:hl.ectrically VP- riabl e : 
An el ectr i call y va r iabl e featnre is opti onal . By encompassing a variabl e delay 
network in the Delay Line loop, it is possible to vnry the f r eq--ency up to 
±25~ oc its center f requency by means of en analog signal. The enalog source 
must s npply up to 5· :na of current. The response tiCTe of thi s varietion is 
li~ite<l to one half th~ l owest· f r equency limit . The stability of this elec­
trically variable feature can be held t o within ±.05% (0 to 50°C ) by neans of 
temper eture compensation. The linearity (fr eq. vs applied voltage) can be 
hel d within +5~ - '2$ for a 10% deviation of the center f r equency. See Figure 2. 
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Output 
The output of this oscillator consists of t wo square waves 180° out of phase , 
with rise Pnd fall times l ess than . 1 usec. The out put level i s optional (up 
to 5 volts peak into 50 ohms) . 

IX: Power 
These uni t s are designed for two de suppli es of 6 volts or more with regulat­
ion, r ipple end noise r estr icted t o ±5% of nomi nal . 
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RmlR1' '!O ZERO (:RZ) R!XXIU>Illl 

Thi• is the silllplest lllOdulation mode. A digit 
ORE is represented by the presence at a pulse, 
a digit ZERO by its sbsence. In this :t'ol'lll at 
recording only one threshold detection level 
is neceH.ry. Thi• simpli:t'iedl the circuitry 
and the timing tolerances. It is use:t'ul :t'or 
lov-to-medium capacity :t'or digital storage. · 

llO•-R!!rURlf TO ZERO (RRZ) M:OlU>m:l 

Amplitude level• iDStead at pulses are used 
in this llOde to represent binary ORES and 
ZEROS. The 1'RZ modulation o:t':t'ers maximum 
storege capacity :t'or • given Delay Line. 
Por a given alllOUllt at storage, only one-half' 
the acceBB time is required. The in:t'orma­
tion storage is tvice that at the RZ or 
Bipolar techniques. The NRZ is well suited 
:t'or larger capacity Delay Lines and high 
speed operation. 

BIPOLAR R!COJ!DillJ '?B'.:m'1QUE 

'l'he Bipolar llOdulation is intended to aup­
preH noise by having a signal alV8yB present. 
'l'hi• continual •ignal ia posaible by employing 
a puah-pull :t'orm at BZ recording in which both 
OIBS alld ZEROS are written into the line, but 
1a opposite polarities. Thia type at llOdula­
tion is particularly well •uited where 
reliable per:t'ormence ullder adverae conditions 
is required, H in •ilitary or other severe 
applications. 

OOILYll. ..-csa. INC •• •l'IOOKLYN 17 , N , Y. STOCK NO. 190 
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