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How do you turn an ordinary 

analog computer into a stateoofo 
theoart hybrid system? 

NASA is doing it with Raytheon 
Comouter's new 520 Svstem and 

1
NASA will have new state-of-the-art 

simulation capabilities this f d  when 
Ravtheon Computer connects a 520 
&tal ~ o m ~ u t & ~system and an ad- 
vanced analog/digital linkage system 
to an existing a&og computet. ~t 
M m h d  Space Plight Center's Slidell, 
Louisiana f a c w ,  the hybrid system 
will be used for space vehicle control 

system and structure and Huid thrust coupling simulation, trajectory optimi- 
zation and lateral-Ioad and wind-profile studies. 

The new 520 System ofFem substantial speed advantages in scientilic and 
data systems computing. For example, multiply for 12-bit data executes in 
3.5 ~secs. Floating point operations include 24-bit mantissa addition in 
21-36 psets and 24-bit mantissa multiply in 25-28 @. The 520 is the 
only computer in its class that can be optionally equipped with a 200 nano- 
second access nondestructive readout memory for function generation, table 
lookup and subroutine storage. 

520 software includes a new compiler-assembler with capability oriented 
toward hybrid computation. Called FLEXTRAN, it includes such instructions 
as: SET POT, BBAD POT SETTING, READ ANALOG ELEMENT, ANALOG COM-

PUTER MODE SELECT, READ ANALOG CEALYNEZ AND SCALE, CONVERT TO 

EiYGINEERmTC W I T S .  
Heart of Raytheon Computer's linkage system is the new Multiverter, 

which combines up to 96 channels of 0.01 % multiplexing, a 0.01 % 100 
nanwmnd sample and hold unit and an 0.01 % 12-bit or 15-bit analog/ 
digital converter in a single 5%" drawer. 

More information on the 520 System, the Multiverter and Raytheon 
Computer's ability to provide you with state-of-the-art hybrid computing 
isin Data File H-113 J. Write today. Raytheon Computer, 
2700 So. Fairview Street, Santa Ana, CaIifornia 92704. 

RAYTHEON 820 SYSTEM 
Hardware 
45 one-microsecond instructions. 
Variable length &ed pint  multiply (12-
bits, 3.5 miaoseconds; 14-bits, 4.5 mi* 
seconds). 

Floating Add (24-bit mantissa, 21-36 

microseconds with NDRO memory). 

Floating Multiply (24-bit mantissa,25-28 
microse~0nds*dl NDRO IIhXZEOry). 
Seven ptogrammable registers with reg-
ister-toregister operations. 
560 KC character I/O rate. 
200 nanosecond access m o  mereow for 
function generetion, table look up and 
rubroutine storage. 
2 microsecond effective main memory 
cycle. 
Software 
520 r o R T m  with hybrid option includ- 
ing. analog computer control and readout 
capability and high-speed data transfer. 
Symbolic Assembler with problem ori- 
ented macro capability (PLEXTBT~N Com-
piler-Asspmbler). 
BOSS Operating System. 
1620 Simulator. 
ANALOGIOIGITAL LINKAGE SYSTEM 
Raytheon Multimter in 5%" drawer incrudin 
multipleye:, smwle and hold amplifier, an8 
analwidattal converter 

0.01%, 250xc, 1OOOmegchm integrated 
circuit m&plexer. 

100 nanosec aperture, 4 pec settling 

time to 0.01% accuracy sample & hold 

(single or Jimnltaneons on all channels). 

0.01% , IS-, 30 ~rcAID convaiae. 
Digital-ta-Analw Converters 
el00 volt output, 15-bit n / ~converters 
with 10 milkvoit noise peahepeak. 



What's a Multiverter"? 
An integrated circuit multiplexer, 

sample & hold amplifier and analog 
toddigita1 converter in a single unit. 

You can pick one up at Raytheon 
Computer. And nowhere else. 

A significant advance in 
the state-of-the art, Raytheon 
Computer's Multiverter 
is a complete analog 
front-ad for data acqui- 
sition and processing sys- 
terns in a single 5 %" drawer. 
There are no sub-systems to 
combine, no cables to connect. 
And all the benefits of integrated cir-
cuitry are there. You can count on twice 
the data handling capacity at a substantial 
cost savings over conventionaI equipment. 

A fully-expanded Multiverter with 96 
multiplex channels, a high-speed sample and 
hold amplifier and a 12-bit converter can 
provide 50 KC data throughput, Any one of 
six standard Raytheon converters (10 to 17 
bits, 14 to 76 KC, 0.01% accuracy) can be 
included. Timing, sequencing and control 
logic are included; no additional engineering 

or wiring time is required. 
The Multiverter's input im- 

pedance for selected or unselected 
channels is 1000 megohms; overall ac- 

curacyis0.02%;standard input voltage 
ranges from +l to =+=I28 volts; and 
aperture time is under 50 nanosec-
onds. The Multiverter operates in 
sequential or random address modes; 

other mode control switches permit calibra- 
tion and dynamic testing, . 

If you are linking analog and digital 
computers for hybrid computing or imple- 
menting high-speed data-acquisition sys- 
tems, Raytheon Computer's Multiverter will 
simplify your engineering, improve your 
performance and stretch your budget, Write 
for details, They are all in Data File E-112B. 
Raytheon Computer, 2700 
South Fairview Street, 
Santa Ana, California. 
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I 
and m a y b e  it's t h e  o n e  y o u ' r e  going t o  miss. If that's t h e  c a s e ,  w e  h a v e  
p l e n t y  of f r e s h ,  u p - t o - d a t e  information on t h e  520 S y s t e m  and o t h e r  
R a y t h e o n  C o m p u t e r  products, R e a d y  to go. J u s t  c h e c k  t h e  a p p r o p r i a t e  
b o x e s  f o r t h e  p r o d u c t  d a t a  y o u ' d  l i k e  to r e c e i v e .  W e ' l l  send it b y  r e t u r n  mail. 

I would like more information about: 

520 System 

Trice1520 Hybrid Computing System 

A - D Converters 

0 Multiverters 

Sample and Hold Units 
250 Computer 

BlAX Memory Products 
Germanium 200KC. 1MC and 5MC 
Digltal Circuit Modules I would like to see a representative. 

Slllcon 1MC Digital Clrcult Modules 0 I would ilke to stay on your mailing list. 

0 Module Breadboard Kit 0 Please iake me off your mailing list. 

Late, Late Data on IC Modules. 

Name 

Title 

Company Dept. 

Address 

City S t a t e b i p- 

Telephone Ext. 

Please place the following individual on your mailing fist so that he 
may receive future Raytheon Computer mailings. 



WILLIAMS & HEDGE, INC. 
Electronic Manufacturers Representative 

Arthur 6. Williams 
4341 W. Commonwealth Ave. 

(213) 944-3257 Suite F 
(714) 521-7410 Fullerton. California 92633 



~ ~ Div r-Santa Ana, California E ~ ~ o n t o l s 

AC Power Sources; Static Inverters; Gyr0,Supplies; Digital 
Modules (MIL and NASA Spec); Custom C ~ r c u ~ t  Packaging 

C & K Components Inc. -Newton, Mass 
Magnetic Logic; Low Power Timers & Clocks 

Corp. -San Gabriel, Calif. 
Data Printers; Printing Keyboards; Tape Perforators 

Datacon Div. --Santa Fe Springs, Calif. 
Solid State Relays; Analog Gates; Data System Interfaces 

W. H. Ferwalt Co. -Lewiston, Idaho 

Low Frequency Crystal Oscillators 


lthaca -Ithaca, New York 

Ac Amplifiers; Charge Amplifers; Analog Memory 


Michigan Magnetics Inc. -Vermontville, Michigan 

Magnetic Tape Recording Heads 


Nanosecond Systems Inc. -Fairfield, Conn. 

Fast Pulse Instrumentation; Nanosecond Logic; 

PM Tube Heads 


RFS Engineering Co. -Philadelphia, Pennsylvania 
Memory Test Equipment and Systems; Pulse Generators 
Computer Div. -Santa Ana, Calif. 
Computer Cards; AID & D/A Converters; Multiplexers 

Transistor Electronics Corp. -Minneapolis, Minn. 
Indicators; Readouts; Switches; Button Lites 

Electronics Div. -Mountain View, Calif. 

FETS; Transistors;, M?tch$d Pairs; Amplifiers 


Winelco -Half Moon Bay, Calif. 

Reed Relay Modules 





