Magnetic Computer Tape at CMU

When we were at CMU, there were three different widths of magnetic computer tape being used at the
school, half inch, % inch and one inch.

The one inch tape was used exclusively on the G-20's which had a number of tape drives made by
Potter Instrument. Potter Instrument was the first company to introduce the idea of removable random
access magnetic media. Their product was never brought into production but both RCA with the
RACE system used with the CIT/CMU G-20's and NCR with their CRAM system, both which used
removable bins of magnetic cards, had to pay patent royalties to Potter as a result (a CRAM system was
featured in NCR's mid 60's NY Worlds Fair pavilion where I saw it in operation). See:
https://archive.computerhistory.org/resources/access/text/2015/05/102740072-05-01-acc.pdf .

The % inch tape was available from Digital Equipment and others and became mostly known as
DECtape. They were small spools of magnetic tape, about 260 feet long, which were used a lot like
floppy discs, in essence a forerunner to the floppy disc which of course replaced them. The technology
was originally developed for the LINC, see: https://en.wikipedia.org/wiki/DECtape . They held about
the same amount of data as the SSSD 8 inch floppies I used with my 6809 based hobby computers.

Both the G-20 tapes and DECtapes were blocked with timing tracks, making them effectively stringy
and thus slow disks complete with file directories and the problem of file fragmentation.

The half inch wide computer tape was pretty ubiquitous across the computer industry by the mid 60's.
As most computers at the time used six bit characters, most tapes at the time had seven tracks, six data
and one parity. Both the IBM 7040 and the Univac 1108 used 7 track tape.

Here's an image of the three different tape widths from my CMU days:
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The half inch tape on the left was one of many I used on the Univac 1108, the % inch DECtape one of
several I used on the PDP-10 (I do also have one DECtape I used on the Hybrid Lab's PDP-9) and of
course the one inch tape used on the G20's.


https://archive.computerhistory.org/resources/access/text/2015/05/102740072-05-01-acc.pdf
https://en.wikipedia.org/wiki/DECtape

With the increasing popularity of 7 (later 8) bit (ASCII) and 8 bit (EBCDIC) characters which allowed
for lower case letters in the character set (we don't need no stinking lower case letters to do computing),
I believe IBM was the first instigator of 9 track tape (8 data bits, one parity bit) for the 360 series. The
360/67 at CMU had four IBM series 2400 tape drives, three 9 and one 7 track. The PDP-10 which
replaced the G-20's in addition to a number of DECtape drives also had 9 track half inch tape drives.

I tend to refer to half inch tape as “stupid tape” as there was no formatted blocking or file directory and
if you went to a spot on the tape and started writing, you effectively damaged any data previously
written beyond that point even if you didn't overwrite it. So for my half inch tapes I kept a loose leaf
binder with one page per tape which listed the files by name in the order that they were on the tape.
This binder was sadly destroyed in a flood at my parents home in 1972 due to hurricane Agnes.

By the mid 60's it seems one inch tape for computer use was falling out of favor. There were a couple
of earlier British machines which used it as well as the Philco 212, a 48 bit high performance machine
introduced in 1963. The 212 along with at least one British machine used Ampex TM-2 tape drives.
However IBM, by then the elephant in the room, shortly drove Philco out of the computer business.

There was a time travel episode of Star Trek titled, “Tomorrow is Yesterday” where the Enterprise crew
find themselves over earth back in the late 1960's. They are tracked both by radar and visually by a
fighter jet. Captain Kirk, Spock and others transport themselves down to a SAC air base to retrieve the
incriminating evidence. You see Captain Kirk removing some one inch tapes from TM-2's, by then
obviously obsolete else how would they have become somewhat worn looking set dressing.

At that time, all the tape drives I used except the Univac Uniservo VIII's had to be manually threaded.
The Uniservo VIII's however had a permanent leader installed. The end of the leader had a sort of
arrowhead attachment point. To attach to it, the end of a tape had to have a matching attachment“eye”.
One could make one by just folding over a short section of the end of the tape, taping it and cutting a V
shaped notch in it but this usually quickly broke as the tape material itself wasn't that all that rugged.
But there were available much sturdier pre-formed eyes which could be spliced onto the end of the tape
and that is what I used as shown:




I don't know how the beginning of either a G-20 tape or a DECtape was located as I do not recall
having to put any kind of mark on them. Before they could be used they did have to be formatted, so
maybe the drive somehow figured it out during formatting and a load mark was recorded on the tape.

Half inch tape, however needed to be marked with what was called a “Load Point”. This was a short
reflective strip placed along the front edge of the back side of the tape some distance into the tape. This
was to allow enough leader length both for threading and to protect the area to be recorded from dirt
and fingerprints. One could acquire packets of load points in little dispensers from IBM and others.
point dispenser packet:

The point and an IBM load

photo below shos a af inch tape with a load
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I believe the far ends of the tapes were supposed to be marked with these reflective strips along both
edges of the tape to keep the drive from running off the end of the spool but I never bothered with
doing that. However, if you purchased tape from vendors I believe they came so marked.

That said, I never had to purchase either one inch or half inch tape. My father worked as an engineer
for Kodak designing mostly machines which manufactured and processed photographic film. He was
thus skilled at coating thin layers of chemical materials on plastic. Sometime previous to the mid 60's
he had gotten involved with coating magnetic materials and although no longer involved with that still
knew the folks in that area. So he was able to get me lengths of both one and half inch instrumentation
tape to use. It came wound on NAB hubs without any side plates so one had to be very careful when
winding the tape from the NAB hubs to computer spools such that it didn't telescope off the NAB hubs.



However, I had no free source of % inch tape but spools of DECtape were available un-formatted from
the school's bookstore for as I recall about $15 a spool. It was apparently also available formatted for
more money but as at least the PDP-9 and PDP-10 had formatting programs, I don't know why anyone
would pay extra. The formatting process was quite quick.

At the time there were two different formats, one for the 12 bit PDP-8's and another one for both the 18
bit (PDP-9 and others) and 36 bit (PDP-10 and others) systems. That said I never tried to interchange
my one PDP-9 tape with my PDP-10 tapes. Interestingly to make DECtapes more rugged, they were
manufactured as “sandwich tape”. Not only was the backing Mylar but there was a very thin coat of
Mylar protecting the oxide side of the tape as well. The tape I got from Kodak was also sandwich tape.

My use of % inch and one inch tape had come to an end by the time I left CMU in 1971 but I continued
to use half inch tape, all 9 track, up into the early 1990's mostly by then for back-up media. It is
reported that classic half inch 9 track computer tape ceased to be manufactured in the early 2000's. I
read somewhere that the production of 7 track tape heads had ceased in the mid 1970's.

That said I have known of folks who still maintained both 7 track and 9 track magnetic tape equipment
as well as punch card readers. For a price they will try to recover data off your old tapes or cards and
move it onto more modern media. But I think I'll take a pass...

Speaking of punch cards and just to fill out the rest of this last page, about 25 years ago while I was at a
customer's site, one of the customer's techs, knowing of my interests, gave me the following as
obviously they had no further use for it:
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Punch cards have now become collectibles, see: https://homepage.divms.uiowa.edu/~dwjones/cards/

Ah, the memories...



