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tinued fraction calculations, etc. One 
interested observer stalked out of the 
room, claiming that the results dem­
onstrated were impossible from a 
time-shared system. This in spite of 
the fact that the problems were kept 
relatively simple to conserve demon­
stration time. 

We would be happy to hear of 
computation problems which would 
demonstrate the interactive capability 
of our system, and would happily 
demonstrate that they can be solved 
without delay on a large-scale time­
sharing system. We invite your read­
ers to simply send in such problems 
by mail or by Dataphone. 
RICHARD M. COLGATE 

President 
Applied Logic Corporation 
Princeton, New Jersey 

softwhere? 
Sir: 
Many competing and overlapping 
software development projects are 
now lurching forward in a number 
6f cities in the United States. A unifi­
cation of these efforts might signifi­
cantly improve the ultimate results. 
An appropriate site for such an effort 
might well be the ancient and beautiful 
Rumanian city of Cluj. \) 
EDWARD A. FINN 

Alexandria, Virginia 
*The city has a different name in German, but 
movie buffs will recall that Jonathan Harker 
stopped there on his way to Castle D'racula. 

mnemonics 
Sir: ' 
The Mnemonics system described by 
Michael Jackson (April p. 26) has 
been installed at Centre-File Ltd. 
within the accounting and analysis 
service we provide for London's brok­
erage houses. Although conceived for 
on-line use, the Model 40 implemen­
tation is now also used in a batch 
mode for accessing a file of 14,500 
securities. Development of this and 
allied techniques are essential if the 
computer utilities of the '70s are to 
be attractive to use. We look forward 
to larger, cheaper memories which 
will allow us to imitate more closely 
human mental processes. 
A. E. L. de Watteville 
London, England 

Datamation welcomes your 
correspondence concerning 
articles or items appearing in 
this magazine. Letters should, 
be double spaced • • • and 
the briefer the better. We re­
serve the right to edit letters 
submitted to us. 
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80and90 
Series 

Photoelectric Paper 
Tape Readers 

READ ANY KIND OF PAPER TAPE 
Reflected light is the secret behind GE's 80 and 90 Series of 
photoelectric paper tape readers' ability to read any kind of 
tape. Unlike readers which rely, on mechanical feelers or 
straight-through optics, these readers reflect light from the 
tape to sensing elements. The 80 and 90 Series can read 
opaque, translucent, transparent, colored, punched, printed­
all kinds of paper tape with proven reliability. 

GE photoelectric paper tape readers are fast. The 80 Series 
can read up to 500 characters per second; the 90 Series 
can read up to 1000 characters per second. Other features' 
include: 

• A-c or d-c coupled amplifiers 
• Si;icon solid-state components 
• No mechanical adjustments in drive mechanism 
• Unidirectional and bidirectional models 
• Variable tape width capabi lity on all models 

A comp,ete line of reelers are available to match these 
photoelectric paper tape readers. Get all the details on the 
80 and 90 Series, write: Sales Manager, GE Printer-Reader 
Business Section, 511 N. Broad St., Philadelphia, Penna. 

837-<J2 

PRINTER-READER BUSINESS SECTION 

G ENE R A L • E LEe TR I C 
PHILADELPHIA, PENNA. 
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WHITHER 
KEYPUNCH? 
by DENNIS G. PRICE 

D
' The keypunch machine has traditionally pre-

, " . pared source input for data processing systems .. 
As computer systems have come increasingly 

, upon the data processing scene, the keypunch 
has begun to appear as a bottleneck to efficiency. the com­
puter system itself has become ever cheaper per unit of 
throughput, whereas the cost per unit of througHput for 
data preparation by keypunch machines has actually in­
creased as operators' salaries have risen. 

The activity of keying data for. computer input not 
only carries a relatively high cost but also produces more 
errors than any other processing function. Systems ana­
lysts attack the problem with various kinds of turn­
around documents, and the equipment manufacturers are 
developing a wide variety of document readers. Still 
another approach is possible with on-line systems. When 
a computer can monitor the data-input function, even 
with manual keying, the quantity of data requiring origi­
nal entry and/or verification may be greatly reduced. 

We in the government of the state of New York have 
specific plans for the future use of on-line data collection 
equipment. There seems little doubt, however, that the 
manual keying of data into off-line equipment for later 
computer input will continue to be an important part 
of data processing for several .years. While looking 
ahead, we also surveyed alternatives to the keypunch 
that are currently available. In 1966, we installed ap-

proximately 200 Data-Recorders manufactured by Mo­
hawk Data Sciences. The immediate gains have been 
worthwhile. 

The basic unit consists of a keyboard similar to a key­
punch. The operator, working in "entry mode," keys in 
data which is temporarily stored in a magnetic core 
unit and then transmitted as a complete record to mag-

32 

out the door? 

netic tape. Another operator on an identical machine, 
working in "verify mode," keys in the information which 
is verified against the record which has been read back 
from tape into core storage. The unit includes its own 
error checking capabilities, such as a complete read­
af.ter-write check. In addition, parity checks are per­
formed on each character a,nd longitudinally on each 
block. 

The data reader is inherently faster than a keypunch 
since there are no mechanical actions to be completed 
between key strokes, except for the writing of a block 
of data on tape. For practical purposes, the unit will 

Mr. Price is director of state 
computer systems develop­
ment for New York State, Di­
vision of the Budget, with re­
sponsibility for development 
of the state's computer activi­
ties. He is also a representa;. 
tive of the Council of State 
Governments on the X3 com­
mittee of the U.S.A. Standards 
Institute. He has a BS in eco­
nomics from London Univ. and 
an MS from Carnegie Tech. 
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A Page from the Vermont Research 
MEMORY FACT BOOK 

Fact: 
$9,950 Drum Memory System 
Makes Small Computers Think Big 

• • • SO lS 

The versatile new PDP-8/S Digital Computer 
costs about $10,000, complete with 4,096-word core 
memory. By investing $9,950 more, any PDP-8/S 
(or PDP-8) user can make his computer think on 
a 32-times bigger scale. How? By plugging in a 
VRC 1104-8/S Drum Memory System ... thus 
adding 131,072 additional words of data base or 
program storage, .. and enabling drum-stored pro­
grams to be called out as sub-routines, page by 
page- or in up to 7 -page gr.oups at any point in your 
program. 

VRC offers other similar systems, complete with 
drum routines, based on the same compact, high­
performance memory drum, to boost capacity, pro­
gram input speed and versatility of any digital 
computer with 12, 16 or 18 bit words. And all these 
VRC systems feature plug-in design that enables 
simple interface by the computer user. 

What will be the impact of this new VRC mem­
ory development on computer applications? We 
don't know for sure. But it will certainly encour­
age thousands of small computer users, and would­
be users; to think big. How about you? 

Computers are known 
by their,MEMORIES 

Vermont Research 
CORPORATION 

Box 20d 

Precision Park • North Springfield • Vermont 
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1967 DPMA 
CONFERENCE 

and lobster as well as steamed clams 
and chowder. And the ladies will 
visit Old Sturbridge Village and the 
North Shore towns of Gloucester, Rock­
port and Salem. 

The chairman of the '67 conference 
is Wi1liam J. Horne, director of cor­
porate systems and data processing, 
United Shoe Machinery Corp., Boston. 

Tuesday, June 20 
8 a.m.-9 p.m.-Registration 
8:30 a.m.-I2 noon-Tour: Liberty Mu­

tual Research Center 
8:30 a.m.-I2:30 p.m.-Tour: Internal 

Revenue Service 
9 a.m.-I2:30 p.m.-Tour: IBM Cam­

bridge Scientific Center 
1 p.m.-4:30 p.m.-Tour: U. S. Army 

Labs 
1 p.m.-8 p.m.-Exhibit viewing 
1 p.m.-5 p.m.-Tour: Honeywell Com­

puter Division 
1 p.m.-5 p.m.-Tour: General Motors 

Assembly Plant 

Wednesday, June 21 
8 a.m.-4 p.m.-Registration 
9 a.m.-6 p.m.-Exhibit viewing 
9:30 a.m.-II a.m.-General Assembly 
12 noon-Conference luncheon 
2 p.m.-4:30, p.m.-Seminars and Work-

shops 
5:30 p.m.-Clambake 
Thursday , June 22 
8 a.m.-4 p.m.-Registration 
9 a.m.-1I:30 a.m.-Seminars and Work-

shops 
9 a.m.-6 p.m.-Exhibit viewing 
12 noon-Conference luncheon 
2 p.m . .:.4:30_p.m.-Seminars and Work-

shops 
7 p.m.-Banquet 
Friday, June 23 
8 a.m.-I2 noon-Registration 
9 a.m.-II a.m.-Seminars and Work­

shops 
12 noon-Closing luncheon 
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What's so remarkable about 
"in-contact" disc memories? 

'''In-contact'' mem­
ories use heads 
tha tactually 
touch the disc­
gently and contin­

An F-series head-
uously. That leads to per-track system. 

several unique advantages: 

Records at twice the density 
We have recorded 6600 bpi with 
"in-contact" heads. Our standard 
memories operate at a conservative 
3300 bpi - more than twice the stor­
age density of the best "floating 
head" memories. 

Stores 50% more per dollar 
A'single track holds 100,000 bits­
enough to fill the core memory of 
many small computers. The higher 
storage density gives you 50% more 
storage capacity for every dollar in-
vested in equipment. I 

Takes only 8%" rack space 
Our fixed-disc, head-per-track sys­
tem stores up to 6,400,000 bits in 
8%"of rack space. Our interchange­
able disc system-also rack mount­
able-stores 13,000,000 bits per disc 
cartridge. 

Unusual reliability 
We've been spinning one disc be­

neath "in-contact" heads for over 
20,000 hours. The disc is not so 
much worn as polished. And it still 
reads out the data we recorded 
nearly three years ago. 
In another test, 
512 tracks with 
a head on each 
operated continu­
ously for 2,160 
hours without a 
single failure of 
any kind. That's 

An M-series inter­
changeable-disc 

system. 

1,105,920 track hours without 
failure. 
How do we keep the disc and heads 
from wearing out? 
Much of this is a trade secret, but 
we can tell you this much: we plate 
the disc with a thin rhodium armor 
to protect the magnetic storage me­
dium, then polish the surface to a 
near optical finish' that deviates 
from perfect smoothness less than 
0.4 microinches A.A. 
For more details write Data Disc, 
Incorporated, 1275 California Ave., 
Palo Alto, California 94304. Phone 
(415) 326-7602. 

DATA DISC 
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Just a few little bumps 
can make a 

magnetic tape a dropout. 

We make new Celanar Low Profile polyester film with a 
surface three times as smooth as other leading pre­
mium polyester films. Because the smoother the film 
base, the smoother the computer tape can be made. 
And the fewer "bumps" in the tape, the fewer drop­
outs and data error. 

That's not all. The far smoother profile of Celanar 
LP film permits thinner coatings. It also gives extreme 
resistance to computer "snow" or backing debris. 

Celanar LP film has unusual flexibility. Durability. 
Tensile strength. And scratch resistance. We designed 

OTHER POLYESTER FILMS. 
SURFACE MAGNIFIED 400X. (UNRE· 
TOUCHED PHOTO·MICROGRAPH.) 
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