

























































































































































































WINCHESTER SUBSYSTEMS

Fully PDP-11 Unibus, RT11 And
RSX-11M Compatible

These Winchester fixed disk drive subsys-
tems complement the DSS 1100 cartridge
disk subsystems emulating DEC RLO02
drives and offering full compatibility with
LSI-11 Q-bus processors. The DSS 1300
series is available in several configurations.
All include CII-HB Cynthia D 162 disk
drives, power supply packaged in a dual
drive 19” rack mountable drawer and a disk
controller that plugs into any single Hex slot
of a PDP-11 processor. The various con-
figurations include 56, 84 and 112MB of
storage. A second drive can be mounted in
the same drawer for up to 224MB. The DSS
1300 controller can handle two DSS 1300
for a total storage capacity of 448MB.
Priced 50 to 60% below DEC list in OEM
qty. Cynthia Peripheral Corp, 3606 W.
Bayshore Rd, Palo Alto, CA 94303.

Circle 149

MINICOMPUTER SYSTEM

Designed To Advance UNIX State-Of-
The-Art

The P/40 is a 16-bit commercial UNIX-
based system for use in business/computa-
tional-intensive application environments in
which ease of program development and
software transportability are important. Its
Compatible Base Architecture gives users
instant compatibility with all existing com-
puter systems that run the Bell Laboratory-
licensed UNIX. This multi-user minicom-
puter system uses C as its fundamental pro-
gramming language and can support up to
24 simultaneous users. It provides up to
IMB of main memory using 16K RAM
memory technology and up to 580MB of
disk storage. Using C, P/40 users can
readily transport their application programs
from one UNIX-based system to another. It

incorporates the Multibus peripheral con-
troller to optimize data transfer rates and
gives users many compatible. readily available
peripheral devices to choose from. A typical

8-user P/40 system, consisting of a central
processor with 512 kB of main memory,
72MB of disk storage. an 8-channel intelli-
gent communications controller, and 9-track
magnetic tape unit, is $49.500. A UNIX
license is $5000. Plexus Computers Inc,
2230 Martin Ave, Santa Clara, CA 95050.
Circle 142

VIDEO DESKTOP ENCLOSURES

Provides Ability To Create
LSI-11/2 Or -11/23 Workstations

The NET-PAC 95 provides video features
similar to the DEC VT-100 with systems
options over the VT-103. It is an 80-column

video enclosure with an 8 quad, 16 dual
height Q-bus backplane capable of housing
5-1/4" dual floppies or micro Winchester
disks. +5 and +12V internal power sup-
plies, and a detachable keyboard. Also
included are a complete self-test capability
on power up. and a field proven linear
power supply. $3000 including 12" di-
agonally measured video display, a de-
tachable VT-100 compatible keyboard, a
full 8 quad slot (16 dual height) backplane
assembly, front panel switch group, internal
linear power supplies (+5V, +12V), inter-
nal cooling and RS-232 serial port. Netcom
Products Inc, 430 Toyama Dr, Sunnyvale,
CA 94086. Circle 160

outside interference.

— just write:

TEAC

ROCK-SOLID FLOPPY DISK
DRIVES FROM TEAC

Unique DC Spindle Drives feature our continuously-running
brushless DC motor whose typical life expectancy is over 10,000 hours.
Rock-stable, no electrical noise will interfere with the integrity of your data.

Superior Chassis features fiberglass reinforced polyester (FRP)
which, unlike aluminum, won't stretch with heat. Extra-rugged and
precision molded, the unit also has a shield to insulate the head from

25 Years of Leadership in all magnetic recording technologies
is your assurance of a quality product you can rely on. For complete
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series)
— including our one-year warranty and full technical support and service

TEAC Corporation of America

Industrial Products Division

7733 Telegraph Road, Montebello, CA 90640
(213) 726-8417
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——New Products ——

PERSONAL COMPUTER
Lowest Cost System Available

Measuring just 6 X 6.5 X 1.5 inches and
weighing 12 ounces, the ZX81 uses a new
master-chip which replaces 18 chips in the
ZX80 and adds important new circuitry. It

has a powerful 8k Basic ROM enabling
operation in decimal arithmetic with full
scientific functions. Also available is a

range of cassette-based software. Features
include single stroke key-word entry,
powerful edit facilities, automatic syntax
checking of every statement line and a 24
line by 32 character display. It can also
operate in 2 software selectable modes, Fast
and Normal. In Normal the ZX81 will both
compute and display simultaneously which
allows continuously moving, flicker-free
graphics. $149.95; $99.95 in kit form. The
ZX Printer is available for under $100.
Sinclair Research Ltd, 2 Sinclair Plaza,
Nashua, NH 03061. Circle 167

COMMUNICATIONS SYSTEM

Provides IBM SNA Support For
DS990 Computers

The Distributed Network Communications
System (DNCS) software, provides a means
to offload the host mainframe and imple-
ment distributed processing. It provides
communications between a DS990 system
and an IBM host computer and allows
DS990 system VDTS to emulate a 3278 dis-
play station, permitting users to interface
DS990 application programs with SNA
software. DNCS is based on a building-
block approach in which computing re-
sources may be added when and where they
are needed. It handles up to 8 of TI's Four
Channel  Communications  Controllers
(FCCC). Each FCCC can handle up to 4
communications lines, its maximum
aggregate line speed is 19.2K bps. Future
releases will support the international X.25

How important is your computer system to you and your
business? Is it vital enough to be properly insured against the
dangers of unreliable power? Line disturbances and power
losses of only milliseconds could knock out or seriously damage
sensitive electronic components causing systems failures
months later. If your computer is down, it could cost you money
in down time and reprogramming of lost logic. Only a CLARY UPS
(Uninterruptible Power System) provides 100% power protection
for clean, no-break power. Clary stands as the proven protector
for telecommunications, security, medical laboratory, process
control and computer systems. UPS available in ratings from
750VA to 15kVA. For more information please call or write to:

Clary Corporation
320 W. Clary Ave. San Gabriel, CA 91776 (213) 287-6111

0:4in a Series

TWX 910 589-3369
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packet switching network architecture and a
family of remote communications terminals.
Software license is $5500 to $7100. Texas
Instruments Inc, Box 202146, Dallas, TX
75220. Circle 168

GENERAL PURPOSE KEYBOARD
Custom Features in Off-The-Shelf Model

The KS99 is a 74-key alphanumeric key-
board. An EPROM enables it to be pro-

grammed for a variety of uses, such as in
business computers and word processing
systems. It is intended for low-volume users
who want the performance of Digitran’s
keyboards without paying for special engi-
neering and tooling. Features include a pat-
ented moving-plate capacitor, a patented
tease-proof switch detection circuit, a single-
piece unitized frame that is impervious to
moisture and dust, bounceless keyswitch
operation, and an advanced uP. The KS99
has numeric, function and cursor pads, alter-
nate action, and series or parallel output. It
is ASCII encoded and TTL compatible. It
has automatic repeat keys, N-key rollover,
and stepped, sculptured keytops. $129.95 (1-
99): $99.95 (100 or more). The Digitran Co,
855 S. Arroyo Pkwy, Pasadena, CA 91105.

Circle 134

FIBER OPTIC MODEM

Fiber Optic Industry’s First IBM-Com-
patible Data Transmission System

LS-100 is an intelligent modem that inter-
connects an IBM 3258 Control Unit with an
IBM 3255 Display Control over distances
up to 5 km. Built-in Remote Loopback
testing allows full link diagnostics from
either modem end. It enables users of IBM
3250 Graphics Display Systems to remotely
locate their CRT display stations over 3
times further away from the host than was
previously possible with RG6/U coaxial
cable. In addition, fiber optics eliminates
ground loops, electromagnetic noise pick-
up and lightning susceptibility. Fiber optics
also enhance data communications security,
since fiber optic cables do not radiate their

signals. Artel Communications Corp, Box
100, West Side Station. Worcester. MA
01602. Circle 128



32-BIT COMPUTER
New Mid-Range Eclipse MV System

A general-purpose computer for both com-
mercial and scientific applications, the
ECLIPSE MV/6000. stores up to 2 million
characters of information in main memory
and can access up to 4 billion characters
using virtual memory. In addition, 2 new
Winchester-type magnetic disk subsystems
offer 73MB and 147MB of mass storage.
The new computer accommodates up to 64
user terminals. It operates DG’s 32-bit sys-
tem software — the Advanced Operating
System/Virtual Storage (AOS/VS). The
system also runs their entire library of 32-bit
commercial and scientific programs and
utilities, including COBOL and FORTRAN,
DG/DBMS database management soft-
ware, TRENDVIEW graphics display soft-
ware, word processing software, and other
programmer and end-user productivity aids.
It also operates all DG’s communications
products, including the XODIAC network
management software, based on the X.25
worldwide standard, and the IBM SNA-
compatible = communications  product,
DG/SNA. A small ECLIPSE MV/6000
system configuration with IMB of main
memory, 1600-bpi streaming tape drive,
73MB sealed-media disk subsystem, system
display console, 16 DASHER display ter-
minals, one intelligent async controller, 300
Ipm printer subsystem, initial license for
AOS/VS (including software support serv-

ices) is $172,000. Data General Corp, 4400
Computer Dr, Westboro, MA 01581.
Circle 132

256 AND 512 kB MEMORY

Add-In Cards For VAX 11/750 And
PDP 11/70

The MU-5750-256 and MU-5750-512 are
direct substitutes for DEC products, offer-
ing full hardware and software compatibility
and an on-line, off-line switch for easy
maintenance. The 256kB size is similar to
the DEC product. The 512kB size gives
additional reliability with an MTBF 1.5 to
2.0 times longer than 256kB equivalents.
The products can be covered under any of 5
service plans, including turn-key service for
both installation and servicing. The MU-
5750-256 is $1500: the MU-5750-512 is
$2315: gty discounts avail. Intel Corp,
Memory Systems Operation, 1302 N.
Mathilda Ave, Sunnyvale, CA 94086.
Circle 158

32-BIT MINICOMPUTER
Entry-Level MEGAMINI Series 3200

Model 3210 is a small. cost effective system
for both technical and business computing
environments. When integrated with
Reliance commercial software for trans-
action processing. the 3210 provides
complete facilities to develop business
application programs. It is packaged in a
low profile 30” cabinet and can address up to
4MB of main memory and support up to 32
users running a variety of large. complex
application programs. The basic configura-
tion includes 512kB of MOS memory.
system console. power supply with battery

backup. 27MB cartridge disk drive. selector
channel. and disk controller; $49.900.
Perkin-Elmer Corp, 2 Crescent Place.
Oceanport. NJ 07757. Circle 162

The Hecon with
the Hopper.

The Hecon A0542 impact dot matrix ticket printer with hopper
feed. Load up to 75 tickets in the easily accessible hopper.
When you are ready to print, the A0542 automatically feeds,
prints and transports the ticket for removal. You can even
reinsert a ticket for additional printing thru the unique reprint

feed slot.

The highly visible Time and Date feature is standard and can
be printed with a single command.

The A0542 can print the 96 character ASCII set bidirectionally
at 120 characters per second. The standard print head is
rated at 200 Million characters minimum for long, dependable

service.

It's got to be good. It's a Hecon. ]
i i HECON

[0)

Hecon Corporation, 31 Park Road, Tinton Falls, NJ 07724

® (201) 542-9200
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——New Products ——

ENGINEERING WORKSTATION

Computer-Based System With TMB
Of Memory

The workstation allows hardware and soft-
ware development, testing and laboratory
applications, technical manual preparation
and documentation control in one compact
engineering workstation. Each workstation
consists of a desktop display and detachable
keyboard. Mass storage and electronics are

“ATLAS"” FROM RIANDA

RMO2 FOR YOUR LSI-11

Let Atlas Carry Your World of Disc Problems
on His Shoulders

FEATURES

® Software Transparent ® Four Sector Buffer

RSX11-M® and RSTS®

® Multifunction Self Test
® Controls Two 80 MBYTE SMD

Drives ® Single Quad Board

® Media Compatible ® 30 Day Delivery

Contact RIANDA for Your DEC and DATA GENERAL
Controller Needs

RIANDA

2535 VIA PALMA AVE. ® ANAHEIM, CA. 92801
TELEPHONE (714) 995-6552 ® TELEX 181-623

®REGISTERED TRADEMARK OF DIGITAL EQUIPMENT CORPORATION
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located in a compact floor-standing module
that fits under a desk. Up to 16 workstations
can be combined on a plug-in basis. For
central data base access, individual work-
stations or clusters of workstations can
communicate with a mainframe to upload or
download large-scale programs or data
bases. For hardware development, it offers
5 IEEE 796 standard Multibus slots for
linking and testing of peripherals and
instruments. The engineering workstation
with 128kB of RAM, 10MB of Winchester
and 1/2MB of floppy disk storage is
$22,500; OEM qty discounts avail.
Convergent Technologies, 2500 Augus-
tine Dr, Santa Clara, CA 95051.

Circle 150

LSI-11/23 PACKAGE

Offers Winchester Disk And Choice
of Software

The MH-11 is built around DECs LSI-11/23
central processor and offers complete DEC
software compatibility, one-stop procure-
ment, compact packaging and economical
prices. The Winchester disk has a 20.8MB
capacity and is software equivalent to 4
DEC RLO1 disk units. A cartridge tape
backup unit is optional. The MH-11 with
128kB of memory, 4-port serial interface,
20.8MB Winchester, dual double-density
floppy disk drives and 30" office-style en-

closure is $16,000. Charles River Data
Systems Inc, 4 Tech Circle, Natick, MA
01760. Circle 151

ENCLOSURES
For 8" Floppy And Winchester Disk Drives

Horizontal-mount, 3 piece, all aluminum
enclosures for single or dual floppies (5 1/4”
height); or Winchester, floppy, and con-
troller combination (7” height). Available in
19" rack mount or table top models. Com-
plete package includes power supply, fan,
cords, switch, fuseholders and wiring
harness. Empty cabinets and kits are also
available. Axis Inc, 4706 Ruffner St, Suite
B, San Diego, CA 92111. Circle 127



TOUCH SENSITIVE CRT

Easy Information Retrieval By
Non-Data Processing Personnel

Model 40’s touch sensitive screen has 80
discrete touch positions. Its 12" diagonal,
non-glare, screen has a format of 24 lines by
80 characters, and a character set with 128
displayable ASCII codes. The screen also
has 5 display modes which can be used in
any combination. The terminal uses an RS-
232C interface, and has a transmission
speed up to 9,600 bps. With the Touch
Command Terminal, users are not required
to learn special codes or have typing or data
processing skills. A.R. Shaw, 10800 Lyn-
dale Ave. S, Bloomington, MN 55420.
Circle 146

11" DRUM PLOTTER
With Broad Array Of Interfaces

With 5 different format configurations, the
COMPLOT CPS-20 one pen 11” drum plotter
is a single machine that can be easily interfaced
to virtually any computer in the marketplace.
High efficiency, very effective dampers
assure ultra quiet operation and smooth plot-
ting in practically all environments. New
touch type controls are conveniently mounted
atop the housing. Swapping a single inter-
face board is the only alteration needed for
use with different computers. Operation is 3
ips at a resolution of .005” with plots as long
as 144 feet. Metric versions are also avail-

able. From $3995. Houston Instrument,
One Houston Square. Austin, TX 78753.
Circle 137

DEC-COMPATIBLE
CONTROLLER

For 5-1/4" 96 TPI Minifloppy
Disk Drives

The DSD 4120 emulates DEC RX02 sub-
systems by making the 5'%" floppy drives
appear to the computer as single-sided 8"
floppy drives. DEC software and applica-
tions programs can now run on 5%" floppy
drives with no modification. The 4120, on a
single dual-wide card, supports up to two
5%" minifloppy disk drives providing
1.2MB of formatted storage capacity.
Shugart’s SA460 double-sided, double-
density 96 tpi and Tandon’s T-100-4 mini-
floppy disk drives are also supported.
$1250, OEM discounts avail. Data
Systems Design Inc, 2241 Lundy Ave, San
Jose, CA 95131. Circle 152

wP WINCHESTER CONTROLLER

Interfaces 2 Seagate Compatible
Drives With LSI-11

The DQ604 interfaces 2 Seagate ST506 or
ST512 compatible drives with RLO1/RL02

&
b

emulation to LSI-11 systems. The quad size
board plugs into a single Q-bus slot for mini-
mum space and power requirements. It runs
under the RT-11 and RSX-11 operating sys-
tems using standard DEC RLO1/RLO2
drivers. A format diagnostic routine is
supplied with each controller. Other fea-
tures include an on-board multiple device
hardware bootstrap, bad sector mapping
when formatting, automatic flawed media
compensation for hard errors on the disk,
automatic read retry for soft errors, and full
sector data buffer to eliminate DMA latency.
$2050. Dilog, Distributed Logic Corp,12800
Garden Grove Blvd, Garden Grove, CA
92643. Circle 135

DEC TERMINALS

VT100-AA 4. .. ......*1,300
VTI00-AA 54 i Agvgngeg Video
VT100-WA =2 NordProc- . 1,575
VT132-AA F!A,Blk, Mode, Editing
LA4DA FA. . .......

EIA w/Forms

EIA, Receive Only

EIA, KP, & Tractor

EIA, KP, Tractor, Stand

EIA, KP, Forms, Tractor Stand

LA34-AA
LA34-RA
LA38-GA
LA38-H

LA38-AA

LA120-B

ONVHE « ALNVHHYM » MIN ONVYHE « ALNVHHVYM AV0 06 17N « MIN ONVHE

LA120-RA B4 Recene Only
LA120-AA 1A, KOR, Keyboard only

EIA, Keyboard & Keypad, KSR

LA180-EA .EiA Receive Only -
Quantity One Cash Prices
Call Sonja at (614) 889-0810

SCHERER’S
MINI COMPUTER MART

6145 Dolan Place - Dublin, OH. 43017
BRAND NEW * WARRANTY

1,375

1,525
825
875
850

1,000

1,100

1,150

1,795

1,995

2,075

1,750
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courses in
automatic testing
technology

ATE: How to Select It — Apply It —
Manage It

Introduction to Digital Testing

Advanced ATE Technology
and Management

ATE Software: Definitions
Strategies, Management
JUIVE T T P e PO TGRSR =0 BT NV S o e S N S s I T

Update your testing knowledge and Pasadena Center
keep abreast of state-of-the-art Pasadena CA

changes in the field of electronics
January 19-21, 1982

test and measurement.

For more information, write or call:

Dona Atwood, Registrar, ATE Courses,

1050 Commonwealth Avenue, Boston, MA 02215
(617) 232-5470.

/ ﬁ‘m."'h\

Microelectronics
Ml_e asurement
| echngiﬂ(:;y

Seminar

N /
Proceedings

Keep up-to-date in the rapidly changing
semiconductor industry

Buy the Proceedings from the Microelectronics
Measurement Technology Seminar, San Jose, CA.
Each Proceedings contains original technical papers
presented by industry experts.

Volumes Prices
Feb. 1979 $15.00
March 1980 $30.00
March 1981 $60.00

To place an order or request more information, call or
write, MMT Proceedings, Morgan-Grampian Expositions
Group, 2 Park Avenue .New York, NY 10016

(212) 340-9700
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New Products

WINCHESTER SUBSYSTEM
With Fixed-Head Option

The Q80 combines a single-board disk controller with an 80MB
Winchester hard disk drive. Using IBM 3340-type disk heads. the
drive features a fast data transfer rate of IMB/sec and an average

access time of 38 ms. Up to 2.4MB of additional storage is available
with the fixed-head option at a faster access time of 10 ms. The disk
controller, Model 6010. features PROM-controlled microinstruc-
tions and contains 9 programmer-accessible registers for minimum
DMA and driver overhead. It also includes an 18-word FIFO buffer.
The total package is designed for DG Nova, Eclipse and emulating
computers at one-third the cost of comparable DG equipment. The
subsystem is $8000, the fixed-head option adds under $4000.
Quentin Research Inc, 19355 Business Center Dr. Northridge, CA
91324. Circle 163

MULTI-USER MICROCOMPUTERS
Expanded Integral Fixed Disk Memory

Using Winchester technology, the 8000-12 system offers 20MB
storage capacity and the 8000-14 provides 40MB. These 8-bit, Z-80
systems have 4 separate memory partitions permitting up to 4 users
to perform different applications simultaneously. They are com-
patible with an extensive software library including the CP/M,
MP/M, and OASIS operating systems: and. with hundreds of busi-
ness application programs and with a wide array of special function
software including data base management and graphics. The 8000-
10 family features 208kB of internal RAM memory (48K per user).
6 programmable RS232 serial ports, a parallel port, and a commu-
nications port to handle network data rates up to 800K baud.
Additional 20MB disks can be added to the 8000-12 for a total disk
system capacity of 40MB: and, 40MB disks can be added to the
8000-14 for 80OMB of hard disk storage. The 8000-12 is $9990 with

floppy disk. and $12.500 with magnetic tape cartridge backup. The
8000-14 is $11.990 with floppy disk. and $14.500 with tape backup.
Altos Computer Systems, 2360 Bering Dr. San Jose, CA
95131. Circle 145



—Designers’ Notebook=

Print Heads Key To Print Quality

Print heads establish serial, dot-matrix
printer print quality. Two factors
influence print head performance:
electro-magnetic design and print
needle configuration.

Characters are formed by the impact
of the print needles on an inked ribbon
and paper. The needles are housed
within the print head and are actuated
by circuitry within the printer. The
number of needles and their spacing
determines the aesthetic quality of
printing.

Regardless of print needle configur-
ation a matrix print head moves at a
uniform horizontal velocity across the
paper. Needles are actuated by timing
signals synchronized with the move-
ment of the print head. The print
needles in most dot-matrix printers are
activated “‘on the fly,” that is, as the
head is moved across the paper. In
contrast, with daisywheel printing, the
carriage is stopped momentarily when
printing is performed.

The first widely used dot-matrix
print heads used seven needles arranged
in a vertical row. This provides char-
acters that fit within a matrix that is five
dots in the horizontal and seven in the
vertical direction.

With an industry standard of 10 cpi,
the typical 5 X 7 dot-matrix allows a
one-dot intercharacter space and a five-
dot character width. In a variation,
some manufacturers use only four
horizontal dots for upper case letters T,
E, H, F and L while maintaining the
same 10 cpi density. This speeds char-
acter printing. but results in a visible
clear space between dots.

The next generation of dot-matrix
printers went to a nine-needle print
head, which provides the capability for
character descenders and underlined
characters.

A further enhancement in character
appearance is obtained by interlacing.
In this technique, the character width
remains five dots, but four dots can be
interlaced above or below. Although
this provides nine possible printable dot
positions on any horizontal row, ad-
jacent dots cannot be printed closer
than one dot interval apart.

Interlaced dots produce smoother
characters, particularly with curved
and diagonal lines within the character.
This is referred toas a9 X 9 dot matrix.

Aesthetic appearance of dot-matrix
characters is now getting another boost
by going to an 18-needle print head,
consisting of two vertical rows of nine
needles that are offset from each other.
This can print up to 18 overlapping dots
in the vertical dimension with one
horizontal print head pass.

Similar-appearing characters can be
generated by making multiple passes of
a nine-needle print head: up to nine dots
are printed in the first pass: the paper is
moved vertically a small amount:
another pass adds another nine dots
displaced slightly from those of the first
pass: and this process is repeated until
the required number of overlapping dots
is produced.

The single-pass, 18-needle head has
a faster character throughput than the
two-pass, nine-needle printer. Also,
the print load in 18-needle print heads is
shared almost equally between two
groups of nine needles. Actual mech-
anical wear, compared to a nine-needle
head, is greatly reduced for a given
number of characters printed.

A potential problem with the mul-
tiple pass technique is the difficulty in
obtaining good registration between
dots printed from pass-to-pass. This
approach requires a carefully controlled
paper movement during small, incre-
mental shifts from one pass to the next,
which increase the cost of the print
mechanism. To provide good printing
quality, tighter tolerances than that of a
single-pass system must be built into
the print head drive system and main-
tained over equipment life.

print head details

The drive mechanism for a single print
needle consists of a U-shaped sintered
iron-core electromagnet with a pivoted
clapper (lever arm) and the print
needle. To obtain the appropriate print
quality, the needle is made of tungsten
and has a carefully polished face that
makes contact within the ribbon.

One example is the ballistic print

head. At rest, the end of the needle and
clapper are in contact. When a current
pulse is applied to the coil, the electro-
magnet pulls the clapper down and
pushes the print needle down toward
the ribbon and paper. Then the needle
strikes the ribbon, paper and printing
surface and rebounds back to its rest
position.

With the ballistic approach, the
clapper seats or stops before the needle
strikes the print surface. Thus, the
needle is in free flight when it strikes
the print surface. The clapper and the
needle return to the rest position at the
same time after the clapper energizing
current has decreased.

In a non-ballistic head, the needle is
driven into the print surface by the
clapper. Here, the clapper always
maintains contact with the end of the
needle; this is usually referred to as
printing in the “*crush’ mode.

The ballistic approach has less phys-
ical contact between the needles and the
clapper: there is less wear in the drive
mechanism and greater print head life.

print head performance

Another factor affecting print head
performance is the current energizing
the electromagnet. For optimum per-
formance, the current pulse is carefully
shaped to provide the proper match
with the magnitude and overshoot.
Power dissipation is minimized at
maximum operating frequency.

Factors influencing overall per-
formance and upper frequency limit of
dot-matrix print heads include, most
importantly, print gap (distance the
needle travels to strike the print
surface).

Most true ballistic print head printers
employ a user-adjustable gap, allowing
a wide variety of paper thicknesses
(usually up to five copies). This overall
print head system is carefully tailored
to allow a reasonable and practical
range of gap settings, so users need not
set gaps precisely.

by Anthony B. Lappas

Anadex, Inc, 9825 DeSoto Ave, Chats-
worth, CA91311
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New DEC-compatible shared memory
link obsoletes traditional CPU links.

The PPL-1 Peripheral Processor Link is a unique shared
memory interface between any two Q-bus (LSI-11) and/or
Unibus (PDP-11)-based DEC CPU’s. Two quad boards
and a connecting cable link the peripheral unit with the
host. Up to 32KB of memory can be accessed by the
peripheral processor in 4KB boundaries anywhere in the
address space of the host. Address spaces are 18 bits
for Unibus and 22 bits for the Q-bus. This memory sharing
does not require software to support the link. 16 vectored
interrupts (8 from each direction) provide necessary
hardware for protocol implementation.

DEC. LSI-11, PDP-11 Q-bus and Unibus are registered trademarks of Digital Equipment Corg

Ib\N‘(I\N Computer Enhancement Systems

Box 790 ¢ Huntington Beach, CA 92648 e 714-536-0646
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