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Established in 1980

Realization of a Dream

From ERA to Lockheed Martin: Minnesota’s Computer Industry

Introduction

On 13 August 2013, 50" VIP Club members
and Dakota County Historical Society (DCHS)
board members previewed a new exhibit at
the DCHS Lawshe Museum in South St. Paul, A

MN. The August 14™ exhibit opening is a : FromERAtceedMartin:
major milestone in the Information Minnesota’s Computer Industry
Technology (IT) Legacy initiative of the Club e— OpesvAvemtidats

Exhibit hours:

and our sponsor Companies. . 1 Wednesday & Friday 9 -5
7 Thursday 9 - 8

Harvey Taipale wrote’s ”In late 2005,
Lockheed Martin Corporate, motivated by the
realization that their current company was
created from over 20 predecessors, asked the various operating units to “capture their legacy”
without a real concept of what was to follow. In Eagan, Ole (Dick) Olson was tasked to respond; he
formed an ad hoc group of volunteers and contacted the VIP Club Board. The group quickly realized
that the history of Engineering Research Associates (ERA), continuing to the present, was a
remarkable story of technological innovation and contribution to the computer industry in general
and to Minnesota in particular. This story, particularly the early years, has never really been
completely told; e.g. ATHENA missile launch computer.” At that October 2005 Club board meeting,
Lowell Benson volunteered to co-chair an IT Legacy Committee with Ole; Dick Lundgren said that
he’d help. The IT Legacy Committee quickly defined three objectives:

1. Capture whatever remaining material and information we can,

2. Catalog and archive all the material collected, and

3. Publish/publicize our history and heritage in a way that interests others within our industry

and our fellow Minnesotans.

Ole began soliciting career summaries and artifacts; Dick contacted the Charles Babbage Institute at
the U of MN for ‘catalogue & archive’ advice; and Lowell began web site publicizing. During the
ensuing eight years, over 300 volunteers have contributed their time, documents, articles, and
artifacts. Ole retired in 2008 — John Westergren became the committee co-chair at LMCO.

When Lockheed Martin announced their Eagan facility closing in 2010 - Bernie Jansenz, on behalf of
the committee, asked the DCHS to become the permanent repository of our Legacy artifacts plus to
do an exhibit of our IT Legacy. Chad Roberts, then the DCHS Executive Director, toured the Eagan
plant with John; understood the significance of this part of Minnesota’s history; then set up the
DCHS exhibit vision as an educational, historical presentation. Thanks to him and to all of our
volunteers who keep supporting our committee objectives and ‘dream’ of telling the story.

! http://vipclubmn.org/Articles/LegacyArticleRev4.pdf, published on the web November 2007.
? Bernard Jansen is a DCHS Board Trustee, VIP Club Member Emeritus, and an IT Legacy Committee member.
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Lawshe Museum Exhibit
The snapshot3 below shows the main Lawshe Museum
display hall. The floor of this space is painted with a
topographic layout of Dakota County, showing roads,
lakes, and rivers. The exhibit preview was at a wine and
cheese social hosted by the museum for the VIP Club.
The exhibits themselves are distributed around the
room’s periphery — they consist of explanatory
storyboards, various configurations of the AN/UYQ-70
workstations, and several smaller artifacts in display cases.

@

Our Club’s October newsletter included people snapshots. A few people to note in this photo:

e Inthe bottom center is 2013 Club President, Bob ‘RC’ Hanson talking with Dick Lundgren.

e Standing at the left center looking right are Club Treasurer Harvey Taipale, Club Director
John Westergren, and Ghis Devlaminck. Harvey has been leading the photo identification
initiatives of the Legacy committee for 4 years. John coordinated the artifact and document
shipments from LMCO to the museum before he retired from LMCO in December 2012.

e At the right bottom is Millie Gignac; the VIP Club founder, the first female director at Sperry,
a DCHS Board Trustee, a VIP Club Member Emeritus, and a very active nonagenarian.

® Bernie Jansen and Keith Myhre took most of the photos used in this paper.
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Established in 1980 The Museum exhibit hall entryway Poster introduces the exhibit topic.

LOCKHEED MARTIN

SEPETIES

From ERA to Lockheed Martin:

Minnesota’s Computer Industry

N il S S ; a, but

Most of the history of computers 1 focused on the contributions from Silicon \Al”k_\ in California 1 tl
Most ¢ [ ) v : v ol
Minnesota also ]\I'I\Cd an integral role in the computer lll\hl\ll_\. so much so that it could be considerec &
Minnesolta ¢ a) d £

“Silicon Valley™ of the 1940s, 50s, and 60s

ssociates Inc. (ERA) which

"o o Rese o
Minnesota’s legacy in the computer industry began with Engineering Research A

£ ; g
| was founded in 1946. The legacy continued with ERA’s successor companies, W hich include: Remington

! Rand, Univac, Sperry. Unisys, and Lockheed Martin. Over the years, the corporate name of the company and
the name of its Twin Cities branch changed many times, but its ingenuity endured. These companies had a

vital presence in the computer and defense industries

» o ) )

In 2010, Lockheed Martin announced that it would cease almost all Minnesota operations by the end of 2012,

including its facility in Eagan in Dakota County. This marked the end of an era for Minnesota’s innovation in
the computer industry

With the closure of the Eagan facility. a large collection of artifacts — representing the company’s legacy
was donated to the Dakota County Historical Society. The collection contains objects from the 1940s up to
the present day covering all time periods in Lockheed Martin’s history. There are archival records for once
top-secret projects. naval computer workstations, pictures of early computer production, a Japanese
airplane computer, and many other artifacts

You can see some of these artifacts displayed in the great hall and learn about the history of these companies
d on the accompanying reading rails.

§ We are honored to be able to help preserve this legacy of innovation through the preservation of these

artifacts and the presentation of this exhibit.
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Established in 1980 Below, in this case on the left is a type 1824 computer model designed for
missile applications. In the center is a desk set given to Don Weidenbach when he retired after 30

years in 1976. This desk set has a vacuum tube from the file computer and a transistor module from
the Athena computer, Don had worked on both of these computers.

This photo at the left
shows three
variations of the
AN/UYQ-70
workstation with
embedded micro-
processor units. The
Q-70 is the 4™
generation Naval
Tactical Data
Systems4 (NTDS)
standard computer.

*“When Computers Went to Sea - The Digitization of the United States Navy”, By Capt. David Boslaugh, USN
Ret. relates the early story of NTDS.

©2013, VIP Club by LABenson Page 4



l"f I P C LU B An IT Legacy Paper October 2013

Established in 1980 The Q-70 embedded computer units shown below began with a proposal in
the fall of 1993. |, Lowell Benson, wrote the embedded processor section of that proposal before
leaving UNISYS in February of 1994.

Before the Q-70, the first NTDS digital computer was the AN/USQ-17 delivered in 1958; six were
built (three in a horizontal configuration and three in a vertical configuration.) In 1960 the first of
the 17 ‘service test’ AN/USQ-20/CP642 computers was delivered. In the fall of 1961, the first of 142
CP642A computers was delivered. In February 1963 the first of the 241 AN/USQ-20B/CP642B
computers was delivered. On April 21, 1969 we delivered the first of over 3,000 AN/UYK-7
processor units. On May 27, 1983 we were awarded the AN/UYK-43 production contract.

In March of 2011, the Navy and Lockheed Martin had
publicized the delivery of the NTDS AN/UYQ-70 S/N 8000 to
go aboard the
submarine SSN783.
(Two photos from an
LMCO press release.)
In  September of
2013, 55 years
after the first NTDS
unit, the Navy

announced the Lo .\"

launch of the USS Minnesota, the 3" ship to bear our state’s

I — R

£ o -——
>

name. [Trivia: For 25" years the Eagan plant atrium displayed the
ship’s bell from the second USS Minnesota, now in the submarine.
The local Navy League chapter had facilitated saving the bell!]

There have been thousands of MN engineers, programmers,

assemblers, technicians, instructors, sailors, et al. who have been part of this NTDS history.
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This display

stand (right) has
Memory Disk

artifacts  from
the early 60’s.
The display
stand also has a
storyboard

describing  the
adjacent NTDS

Two Screen Workstation
Q-70 two screen Memory Disks oy i
These are three memory disks which Spcrry
i R produced in the carly 60’s replacing the
e rkStatI on- emory. However. they

1y used drum m before becom-
used for a -ym, men:lm'm:l:‘!gs

At the left is the CP-2044 computer donated from the Clearwater, FL
factory. This unit represents our extended history of airborne
computer systems since 1963. This unit was designed in the early 90’s
with embedded microprocessors to replace the CP-901 computers
aboard the Lockheed P-3C. The Club’s portable display below provided
details of that historys, shown previously at the Club’s annual picnic.
[The ‘Hunt for Red October’ movie made the P-3C plane’s prowess public.]

218

> http://vipclubmn.org/Articles/OceanSurveillance.pdf published on the web August 2013.
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It is most appropriate to recognize the founders of ERA, including Bill Norris

ta’s Computer Industry

ERA: The G

Lt has its oo

Research A Te (ERA) which iy Aounded

1 the Engi
which seeved us & subsdiney of

The P mdustey n A
NERA Ine was (he genuosis tor e Minnesotn company

January of 1946 in St Paul M
Spery Rand. Unisys, and Lockhe:

Miny of the company 5 founders and first employees b
Supplementary Activily — Washington (€ AW) in Washington D.C
during the war. They all had bsckgrounds in eng

Looking to keep this unique group of individuals
together after the war —a number of people including
William Norris and Howard Engstrom suggested that
they form a private company W fich could serve as @
government contrsctor
With their specialized know ledge of engineening and

naval intelligence, they were well equipped 1o prov wle

for the security needs of the LIS Navy

Witk Nexris (Jef1) v a5 EXA

he bivae e CHO wtral Dan

Howand Engstiom nght | sesve

pratrhemation from Yay

Magnetic Memory and the First Computers: ERA 1948 - 1955

[One o ERAS flest initianves was 0 develop bettee
coanpany developed o new yiethiod Bf stormge using a i
and eodenamedd Goldbent. This machine, although comple

codenamed Demon which wsed the ssme technotogy.

1 1950 ERA developed
reneenl puepose
machine called Atlas
this was one of the finst
universal computers
Earlier muchines had
vist calculating powers
but were not gapable of
complefing othur tasks,
This machineg could be
programmed to complete
more than one kind of
task, Alter receving
permission from the US
Navy. the company
made a commereral
version of Atlas named

the ERA 1101 (lett)

h all things are expressed in
the decimal

Computers use the binary system in s
Iy and Os. Al 1 most people are more familiar w ith
system (which uses 10 as a base), the binary system has sigmificant
engincering advantages

Because the Atlas was the 13th item on ERA’s Navy contract, the
commercial version was named the 1101 which 1s binary for 13
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ad worked in naval inteifigence i WO andd hied been w
This was & high secunty clearance grougp n ch

sering and mathemat s

hodds of storing dista. After conctucting d susvey of the
netic dvum. 1 allowed them 1
tedd a0 194E, wits not delivered until

ed Martin among othars

s of the Communicutions
arpe of code hreaking aenyities

Afler receiving approvil from top naval officialy, they
\

1 for the proy PNy

set out to find fi

The man they turmed 106 wis
John Parker (efty, who was e
president of the Norhwes)
Acronutical Corparstivn
(NAC) i St Paul, Duning the
war, his company had
munufactured wooden ghiders

for the military

CRAS (st presudent, prov ided

the necessary manuiaciunng facihities as well as
ess connections which furnished tham with

busing
contracts in the aviation industry in addinon o thewr

Parker, who served a

military ones

By February of 1946 ERA had already secured s first
contract with the US Navy and was well on s way 1o
mputer ndustry.

making its mark on the ¢o

Pictures from Cangners ol Cammeres Ty Arttar L Nod

Aable, e

cecord, reid, search, and attey dati. Thi project wiss clissified
V05 | bocause oY the success ot another TRA projeet

FReserireqgroses. BEexmsek.

In 1952 Renung Randd 0y and caleulaton Sompany
pased out of Connesticut - purehased ERA. Reanngion Rawl ilse
awned the Eckert Mauchly Computes Company, the devalape of
the ENTAC (Eleotronic Numencal integeatir and Calentatary which
fodiny 1% eecognized s the world's fiest general purposs compiies

[0 1953 ERA announced the {103 T his computer, o commeschinl
version of the Adlay 11, wias an immedinte siecess and the Lompny

ended up seling roughiy 20 units in the Tollawing yenrs

Remington Rand also
had great commercial
success with an aivplane
antenna coupler (et
The coupler accounted
for over 25% of their

sales in the mid- 19505

Later. ERAs name was chay red 1o UNTVAC which stands
for Universal Automatic Compuier Then in 1935 Reming-
with Sperry Corparation g
151 Blmer Sperey)

ton Rand merged PUTOSCODE

company founded by inventar and seient

and became Sperry Rand
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Established in 1980
This display podium shows the

AN/UYK-44 Navy computer along with
some identifying text. It describes this
16-bit computer as a replacement for
the earlier AN/UYK-20 computer. As
we continue to develop the museum
exhibit, we do need volunteers to
develop story boards for the other
yet in the museum
basement storage area.

equipments

Just below is a ‘lab coat’ donated by
one of the UNIVAC quality control
inspectors! Over the decades we had
thousands of assembly line workers in

St. Paul before transitioning most

October 2013

An IT Legacy Paper

AN/UYK-44

‘ et + standard minicomputer used by the
: 7K-44 is a 16-bit computer which was the standard minicor 3
This AN/UYK-44 is a 16-bit compute bmarines, ships, and ground 41

U.S. Navy in the 1990’s. The UYK-44 was used on su e Sl e -
(Command, Control, Communications, Computers, and Intelligence e o
many different systems including the Ne
defensive equipment.

wy's AEGIS weapon system W

ning a contract against lhcu‘
s had developed in the
Ler.

in the carly 1980s after winning
aced the AN/UYK-20 which Unisy .
avy began to phase out this comp

Unisys developed this computer
competitor IBM. The UYK-44 repl

1970’s. Shortly after the turn of the 21st century, the N

One of the fun parts of the
committee has been the reminiscing about

IT Legacy

various projects as retirees have donated their
project souvenirs, note in the display case at
the left is an ‘lranian Operations’ ash tray.
Before the downfall of the Shah, we were
working on a Navy System for four new Iranian
destroyers. That was just one of dozens of
projects we did internationally via the Navy’s

Foreign Military Sales authorizations.
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Established in 1980 The

Airborne Battlefield Command
(ABCCC)
display is a donated model and
associated photos. This C-130E
model is a nice representation

and Control Center

of an airborne system, initially
deployed during the Desert
Storm battles in the 90’s. There
is more ABCCC at
http://vipclubmn.org/sysairbor
ne.htmI#ABCCC.

about

Epilogue

An IT Legacy Paper

The Lawshe Museum isn’t the only site of our IT Legacy information. Several palettes of document

boxes were shipped to the Charles Babbage Institute at the University of Minnesota.

Detailed

cataloguing of those is underway. In St. Paul, the original ERA prototype drum is currently on display

in the Greatest Generation Exhibit at the Minnesota History Center.

We also put some Legacy

documents into the MN sesquicentennial time-capsule to be opened for the 2058 MN bicentennial.

\
IT Legacy
1946 ====> Today!

Enslneering Rueanll Auochwl
Remington Rand
UNIVAC
Sperry
Burroughs
- .
Unisys
Paramax
i Loral
e Lockheed Martin \

VIP CLUB

Since 1980

The exhibit at Lawshe Museum focuses on the defense
industry aspects of our IT Legacy.
commercial computer aspects of the ERA to UNIVAC to
Sperry to Unisys history in Minnesota which are only
web site anthologies,

There are many

partially covered within our
http://vipclubmn.org.  Over a dozen shadow boxes®
showing the 1100 computer series technologies from the
1950s to the 90s are in a hallway in the Unisys, Roseville

plant.

We still have quite a bit of work to do - thousands of
photos yet to be identified and catalogued; equipment
stories to written; project relationships to write; and
programs to be written for some of the Q-70 workstations

to provide dynamic educational scenarios and interaction with visitors at the Lawshe Museum.

Personally, I'm looking forward to getting the Desert Hawk artifact displayed. Yes, the rugged design
of the electronics and operational software for that drone was done in the Eagan plant.

Author: LABenson; UNIVAC 1960 => UNISYS 1994, U of MN BEE '66 with editing help by Bernie, Dick, and John.

® http://vipclubmn.org/Articles/ATLASevolution.pdf published on the web August 2012.
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