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LUCE, FORWARD, HAMILTON & SCRIPPS

A LAW PARTNERSHIP INCLUDING PROFESSIONAL CORPORATIONS

FOUNDED 1873
1700 THE BANK OF CALIFORNIA PLAZA LA JOLLA GOLDEN TRIANGLE
REGENTS SQUARE Il
TELECOPIER 110 WEST A STREET 4230 EXECUTIVE SQUARE, SUITE 700
(019) 232-8311 SAN DIEGO, CALIFORNIA 92101 LA, JOLLA, CALITORNIA $2037

(619) ¢33-00ll

(619) 236-1414

GREGORY D. ROPER
PARTNER

DIRECT DIAL NUMBER July 29, 1988

(619) 699-2453

Albert O. O'Rourke, Esq.
7949 Lowery Terrace
La Jolla, CA 92037

Re: O'Rourke v. Maxwell Laboratories, Inc., et al.
San Diego Superior Court Case No. 598861

Dear Mr. O'Rourke:

Please be advised that we will represent Mr. Sacerdote in
connection with the above-referenced litigation. Should you need
to discuss Mr. Sacerdote's involvement in this litigation, please.
feel free to contact me.

I understand that Mr. Sacerdote has not been served at this
time. Any attempt at substituted service at Maxwell Laboratories
on Mr. Sacedote would not, of course, comply with the California
Code of Civil Procedure. CCP §415.20 provides for substituted
service at home or office, both of which are in New York for Mr.
Sacerdote. If you believe you have served Mr. Sacerdote in some
way that complies with the Code, please advise me immediately and
provide me with a copy of appropriate proof of service. 1In the
absence of contact from you, I will assume your understanding is
the same as mine that no service has' taken place.
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12-5-84

Dr. Alan Kolb, Rorack
3888 RAalboa Ave,
San Diego, Cal. 92123

Dear Alan:
Demand is herein made for two sums of money:

1. $143,000.00 for Rorack in regard to 6,750 shares of
Maxwell stock entitled to Shareholders' Dissenter Rights
of $21.25, which shares you chose not to submit to Naxwell
for compensation to Rorack.

2. $5,060.00 paid to Farker, Milliken, Clark, O'ilara &
Samuelian, which was not approved by your partner, Dr.
Raymond C. O'Rourke.

You will please inform me at your earlies oppor-
tunity about how you intend to pay the amounts above.
Should I not hear from you, Ray and I will seek legal re=-
course under the terms of the Rorack Partnership. I assume
Karl will explain to you that your forcing Ray to accept
only 1/2 of the shares of Korack for consideration of
Shareholders' Dissenter Rights is an invalid agreemént due
to coercion. Furthermore, Maxwell Laboratories cannot en-
force this agreement, since such was r-“- by the partners
of Rorack and there is no pr¥vity of contract between
Rorack and Maxwell in this regard.

We are holding the original 13,500 shares of
Rorack plus an additional 6,COC shares purchased to cover
the dilution of Maxwell shareholdings caused by the S-Cubed
merger, i.e., around 30 to 40%. This hag caused Rorack and
Dr. kaymond O'Rourke the additional expense of around $85,000.00
to date. You will please let me know how you want you and
Ray to cover this amount.

Sincerely,

A. O'Rourke

AO:j
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STERES, ALPERT & CARNE 0
3200-4th Ave.
San Diego, CA 92101
RORACK
Statement of Assets and Liabilities
March 1, 1980

Compilation

At Market

Value
ASSETS (Estimated)
Cash in Bank 39.00
Receivéble Aéé;:/”/”

Computrad 16,770.13
Investment

MLI stock - 13,500 @ 5.50 74,250.00

Total Assets 91,059.13

LIABILITIES

Note Payable - F. Clark

Partners' Capital Accounts

EXHIBIT B

5,000.00 ;

86,059.13
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STERES, ALPERT & CARNE
3200-4th Ave.
San Diego, CA 92101

RORACK

Partners' Accounts = Transactions
for the period May 13, 1977 - March 1, 1980

Compilation
A. Kolb R. O'Rourke - Total
Balances - May 13, 1977 41,365.24 34,637.43 76,002.67
Gain on sale of ~
Optical Radiation 3,872.82
Accounting Expense ( 320.00)
Net gain for period 1,776.41 1,776{41 3,552.82
Money contributed 320.00 320.00
Collection of McMasters
'Rourke ( 3,663.54) ( 3,663.54)

Sale of Optical

Radiation by Kolb (9,152.82)

(9,152.82)

Balances - 3/1/80 34,308.83 ' 32,750.30 67,059.13

Less IMS stock

(worthless) 625.00 625.00 ( 1,250.00)
Add appreciation - MLI
stock A _ 10,125.00 10,125.00 20,250.00
[ .
Adjusted Balances -
3/1/80 43,808.83 42,250.30 86,059.13

.
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I8 MAXWELL

MAXWELL LABORATORIES, INC. 8835 Balboa Avenue e San Diego, California 92123 e Phone 619/279-5100 TWX 910-335-2063

July 8, 1983

&

Mr. Karl M. Samuelian

Parker, Milliken, Clark & O'Hara
Two Century Plaza, Suite 2600
2049 Century Park East

Los Angeles, California 90067

Dear Karl:
Enclosed is my check #3171 in the amount
of $5,000.00 in payment of the Rorack note which

you transmitted to me in your letter of July 5,
1983.

Sincerely,

Alan C. Kolb
ACK:mj

Enclosure (check)

bn. ALAN C. KOLB 3171

/ 8835 BALBOA AVENUE 279-5100
SAN DIEGO, CALIF. 92123 July 8, 1983 P

Prrome PARKER, MILLIKEN, CLARK & O'HARA | ¢ 5,000.00

-

FIVE THOUSAND AND NO/100============ i DOLLARS |

SAN DIEGO CORPORATE OFFICE

JASS: | 1 0YDS BANK CALIFORNIA | ua‘y
200 A STREET, SAN DIEGO. CALIFORNIA 92101 . % ¥ R ‘7/‘ l
" RORACK Note / e 2!
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$_5,000.00 San Diego, California __April 1 1982
On demand XP9X for value received, I (or we, jointly or severally) promise to pay to the

order of__ PARKER, MILLIKEN, CLARK & O'HARA
at__333 South Hope Street, 27th Floor, Los Angeles, California,

the sum 0,' FIVE THOUSAND and no/l00===—cceccccccccccccccccccccccccca=== Dollars
in lawful money of the United States of America, with interest from—___April 1, 1982
at the rate of __£OUX _ per cent per annum until paid, payable ¥X_annually  X¥aX

thereafter, in like Lawful Money, and if not paid as it hecomes due, to be added to the principal and become a part there-

of and to bear interest at the same rate.
In the event of suit w0 enforce payment of this nqte, a reasonable sum additional shall be allowed as attorney’s fees

in such suit and be made part of the judgment.

Address: o 4/ E 1;

- Alan C. Kolb

FORM 108 STUART F. COOPER CO. L.A, 9001
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IN THE DISTRICT COURT OF APPEAL OF THE STATE OF CALIFORNIA

FOURTH APPELLATE DISTRICT

DIVISION ONE

nuht i

Plaintiff and Appellant, From San Diego County
U(‘).‘ 4 '
ﬁf“”jys;

TN ID|

RC.D. ADELMAN, et al.,

RGO

Hon. Jack R. Levitt,
Judge

CA No. D 007214

Defendants and Respondents. SC No. 586691

Reporter's Transcript on Appeal

Wednesday, September 30, 1987

’:PQARANCES: Lénﬂfjﬁz;

F.i For the Plaintiff and ALBERT O. O'ROURKE
¥ NLAppellant: In propria persona
401 '
weEOr Defendant Adelman MARC D. ADELMAN
vty @NG Amer}can Heart Attorney at Law

'wu- ASsociation: 2718 Fifth Avenue

1 San Diego, CA 92103

}f}f‘? n!,
|
A4 I:S or

iy ''Also appearing: KARL ZOBLLL
it GRAY, CARY, AMES & FRYE

e, < 1200 Prospect St., Suite 575
La Jolla, CA 92037

Jean Yarnell Sulzner, CSR #2773
Official Reporter
Superior Court
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N AT EVERY STAGE HE HAS WANTED TO CONTINUE THE

%;Eé?urrsa. HE CLAIMED THERE WERE DOZENS, IF NOT HUNDREDS

§i{OF WITNESSES THAT NEEDED TO BE DEPOSED OR MOTIONS TO BE
% MADE, AND HE OPPOSED THE PREVIOUS MOTION BASED ON THAT.
HE TOOK NO DISCOVERY. THE ONLY DISCOVERY HE ATTEMPTED

T0 TAKE WAS FIVE MONTHS AFTER THE TRIAL HAD BEEN TAKEN

' OFF CALENDAR, AND HE DID IT BEHIND EVERYBODY'S BACK.

¥ HE NEVER SENT A PROOF OF SERVICE OUT, AND IT HAD TO DO

i

3

"'" WITH SOME STOCKS. IT HAD ABSOLUTELY NOTHING TO DO WITH

| THE CASE. HE ALLEGED THAT GRAY, CARY AND SECURITY PACIFIC i

-\

| - SHOULD HAVE PURCHASED SOME STOCKS WHICH WOULD HAVE MADE

"j< HE AND HIS FATHER CONTROL THIS COMPANY, BUT THAT'S BEEN

'V\AYUJL\I)
HIS ALLEGATION ALL ALONG. HE OPPOSED EVERYTHING WE'VE

DONE. THE COURT HAD TO ODER HIS INTERROGATORIES AND ORDER
HIS DEPOSITIONS TO BE TAKEN AND ORDER HIM ON ONE OCCASION
NOT TO THREATEN OR COMMUNICATE WITH THE WITNESSES, AND

HE DID IT AGAIN, AND IN HIS PAPERS HE SAYS IT'S OKAY,

THAT HE CAN DO THAT. YOUR HONOR, THE PROBLEM IS THAT

;;;9 EVERYTHING HE DOES IS UNDER PENALTY OF PERJURY. NOW I
géa) ACKNOWLEDGE WE MADE A MISTAKE ON THE A.M. AND P.M. ON
,f?m IT, AND I'M EMBARRASSED, AND I APOLOGIZE, BUT HIS DECLARATION
';éz | IS UNDER PENALTY OF PERJURY LIKE THE ONE THAT YOU HAD
23 BEEN CHALLENGED, YOUR HONOR. WELL, 'THE COURT KNOWS THAT
24 ISN'T TRUE, AND HE QUALIFIES THE DEPOSITION FOR
25 MR. GABSCH'S LAWYER WHO SAYS THE ONLY REASON $779 WAS
26 EXPENDED WAS BECAUSE MR. O'ROURKE THREATENED THE .EXPERT
27 WITNESS. MR. O'ROURKE SAYS THAT'S NOT REALLY THE REASON,

28 AND HE DECLARES IT UNDER PENALTY OF PERJURY, NO BASIS
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Wolfram Witt
Markus Loffler

Status

The US' SDI programme has focussed
public attention on electro-magnetically
powered guns — e.g. the rail gun — and the
impression has arisen, as a result, that such
electro-magnetic guns are suited for space-
based missile-defence systems only. In ac-
tual fact, however, the electro-magnetic
gun also has a promising future as a tactical
weapon system, as the following article ex-
plains.

Since the early 1980s, the electro-magnetic
gun has become a more and more important
part of planned future weapon-system im-
provements. Threat analyses point to a need
for new weapon systems with increased range
and improved effectiveness, and by their next
generation, conventionally powered guns will
probably have reached their performance
limits. Muzzle energies can be further in-
creased through the optimisation of per-
formance parameters, but the muzzie veloci-
ties of existing high-performance weapons are
already close to physical and technical limits.

The physical laws governing electro-mag-
netic projectile propulsion permit projectile ve-
locities greater than those of conventionally
powered projectiles — this is the substantial
advantage of the electro-magnetic gun. In-
creased muzzle energies can also be ex-
pected. An electro-magnetic-gun weapon
system would also be more survivable than a
conventional gun system, and, in a crisis, inde-
pendence from raw materials for propellants
could be of crucial importance. Electrical
power for an electro-magnetic gun can be gen-
erated from any primary energy source.

Dr. Wolfram Witt is Department Head for R&D
programmes co-ordination at Rheinmetall GmbH.
Dipl.-Ing. Markus Léffler is currently working at the
Technology Center Nord, and is engaged in research
on hiah-power electrical acceleration.

‘\ﬁw\a.ﬂ‘“‘“’*‘“ﬁ&’ C,W{l/" ' -Jf‘fﬁ(o\b
The Electro-magnetic Gun —
Closer to Weapon-System
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< The CHECMATE ~
electromagnetic
launcher is able to
propel projectiles to
record speeds and is
one of the important
concepts being
persued in the SD,
programme. >k

be an extremely Simple matter to use a current
coil to hurtle heavy projectiles from the South-
ern tip of Florida to Havana, a distance of 230
km.3 Tests were never conducted to prove the
claim.

Kristian Birkeland, a professor of physics at
the University of Oslo from 1898 to 1917, re-
ceived three patents between 1901 and 1903
for his ‘'electro-magnetic gun''.4

In 1901. Birkeland built the first such electro-
magnetic coil gun and used it to accelerate a
500g projectile to 50m/s.2 With a second, lar-
ger gun, built in 1903 and now on display at
the Norwegian Technical Museum in Oslo, he
accelerated 10kg masses to about 100mi/s.
The gun has a calibre of 65mm and is 10m
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Fig. 1:
The functioning principle of an
electromagnetic coil gun.

Fig. 2:
The functioning principle of the
rail gun. é

Electro-magnetic projectile propulsion was
proposed as early as the nineteenth century,

* but the lack of a suitable means for storing

electrical energy hindered its realisation. Re-
cent developments should lead to con-
siderable progress in electrical energy
storage, and thus the feasibility of weapon
systems with electro-magnetic guns has
greatly increased.

Electro-magnetic Guns

The Coil Gun

The oldest form of electro-magnetic gun ac-
tually built.is likely to have been the coil gun.
Figure 1 shows its working principle. The gun
consists of a barrel (not shown in the figure)
with a series of fixed acceleration coils. When
these spools are electrified sequentially, a
travelling magnetic field arises that induces a
currént in the projectile coil. As a con-
sequence, the travelling magnetic field exerts
the Lorentz force F on the projectile-coil cur-
rent and thus accelerates the projectile.

There exist numerous other versions of a
coil gun. From a physical standpoint, they all
function basically according to the principle
of magnetic inter-action between two elec-
trified coils." Some versions use a projectile
made of magnetic material, instead of a pro-
jectile coil.

It is reported that in 1845 such a coil gun
was used to fling a metal rod some 20 met-
ers.2 During the Spanish-American War
(1898), an American inventor claimed it would

long. A contemporary of Birkeland commented
as follows on the usefulness of this device as a
weapon: "'|Birkeland’s gun] is a rather clumsy,
one could almost say, a scholarly device,
which at first does not elicit a great deal of trust
in its usefulness, but which through further ref-
inement perhaps could be made useful. For
the time being, it does not seem feasible to tie
artillery performance to such an extensive use
of electricity. Only through further inventions
could the electro-magnetic gun become useful
for combat. An inconvenient factor is, to be
specific, the necessity of a special power
supply for the gun [...] In short, the electro-
magnetic gun is, currently, without doubt in an
embryonic stage. But it would be premature to
attempt to conclude on the basis of its im-
perfections that this pioneer weapon could, in
future, never be developed into a useful com-
bat weapon.'"?

In the late 1930s. K Justrow published far
more critical remarks. They appeared in his
preface to a theoretical treatise by E Rogge: "I
treated the problems concerning the electro-
magnetic gun in a scientific discussion in my
‘Defence Technolngy' working group of the
German Society for Defence Policy and De-
fence Science, because efforts in recent years
to enhance the performance of firearms called
attention, again ane again. to the use of
electric current. In particular, the US and
Russian sides attached much hope to this pos-
sibility. The following essay shows |[...] the im-
possibility of realising the proposal''.s
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In 1944 and 1945 Hansler, who, as men-
tioned above, had already investigated the coil
gun, conducted tests with a 20 mm, 2m-long

Nonetheless, in spring 1944, Dr Joachim

nected 0 the rads. the current flows through
“Z@Hansier and Chief Inspector Bunzel carried 0 the

progectie, through a conducting
projectile to the

%

studies on the coil gun.8.7At the Hillersieben
Jvaining ground at Magdeburg, in a carefully
‘@screened-off garage, they conducted test fir-
ngs of a small-calibre (10 mm) device, suppos-
edly consisting of numerous coils, against
“Barmour plates. The power sources included
automobile batteries, condensers (capacitors)
and electrical generators. But the tests were
Wl unsuccessful and were discontinued after half
ayear.
Scientists in the 1970s were more success-
l. In tests with a single-stage coil gun,
conducted in 1970 at the Ernst Mach Institute
at Weil/Rhein, HaB and Zimmermann acce-
‘gl lerated a 1.3g metal ring to a velocity of
490m/s. In 1976, in the Soviet Union, Bonda-
letov and Ivanov accelerated a metal ring of
approximately the same mass to a velocity of

This type of gun was publicised through

Fauchon-Villeplée laid the groundwork for
his rail gun, which was investigated under
commission 10 the *'Ministre de L'Armement et
des Fabrications de Guemre'’, between 1916

current creates a
the Lorentz force

rail gun designated LM 2. Initially, the tests
took place in Berlin; later tests were conducted
in a railway tunnel in the vicinity of Klais in
Upper Bavaria.®8 The LM 2 accelerated 10g
aluminium cylinders with an average accelera-
tion of 3 x 10ms to 1,080m/s. When two rail
guns connected in series were used, a velocity
of 1,210m/s was achieved.

Hénsler's gun fell into the hands of US
troops toward the end of the Second World
War. In 1946, the Armour Research Founda-
tion was commissioned by the Army Ordnance
Department to evaluate Hansler's work. The
studies were terminated with the result that the
energy supply problem was insoluble.’2

Following this, individual tests were con-
ducted to investigate the general principle of
the rail gun. In 1958, Artsimovich, a Russian.

other direction

’ of an 4.9km/s.8.9The metal ring was subjected to an
extremely rapid acceleration, so rapid that is

would probably be intolerable for weapon ap- jectiles fired was measured. In 1936, an em-

reported that very high projectile velocities
could be achieved with the rail gun.'? He
succeeded in accelerating plasmas of very low

plications. ployee of the Yugoslavian Ministry of War re-
peated the tests, in the same manner. mass to velocities over 100m/s. In 1965, Brast
The Rail Gun , )
The rail gun, shown in figure 2, is a further KR o
form of the electric gun. In principle, it consists "y Ta
of two parallel rails; the projectile glides be- ’
tween them. When a current source is con-
IR e v Fig. 5: The
B e i Was]  principle of the
$oes oy - ExcrrATlONOOl. %] homopolar
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otinan R 0 . 4 o Multi-Mode Fire Control Radars
r 0
(!oltt;d ";'- el  Derived from ELTA's new -*** Hundreds of ELTA airbome "'
Tul oo n = generation combat aircraft radar, . radars are in operation today.. . -~
com- +- the new EL/M-2000 muiti-mode . _ Designed by pilots for pilots. - =+
- radar family locates, tracks and = et
" counters threats with accu us at I
;"?f? ,'f," and reliability. it AFCEA W
i5g8: "‘3' Take the lightweight EL/M-2011 -
'°lect‘ro- as an example. Upgrading light The
S e attack, close air support and lanovetive
S of thz advanced trainer aircraft, it Response
and De. delivers all-altitude, all-aspect, Vd
s look-up and look-down detection @ !q ! ELTA
B cyalled as well as essential air-to-ground £} Elctronscs inckustries Lad
g ranging capabilities. . ey nints LD
US and Ashdod Israel: P.O.Box 330, Ashdod 77102, Tel: (08)530333. Telex: 381807, 381874 ELTA IL.
' this pos- New York: Israel Aircraft Industries Inc., Tel: (212'620-4410. Telex: 230-125180 ISRAIR.
] the im- Brussels: |Al European Marketing Office., Tel: (2)5131455. Telex: 62718 ISRAVIB.
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<k arcelerated 37mg nylon projectiles
S. .

Slectro-Thermal Gun _

~md basic type of electrically powered
‘he 2ectro-thermal gun. Its working
= 1% shown in fig. 3. It also exists in
«& versions; in the simplest case, the
~sists of a conventional barrel with
w25 leadng to a plasma burner
2 ¢n the breech end of the weapon.
rage across the plasma burner’'s
®3 Creates an arc that vaporises ma-
=h as poly-ethylene, situated between
<trodes. The vaporised material is
=gigd until it becomes a high-pressure
amch accelerates the projectile.
st considerations for building such a
| were made by O Muck, who disclosed
5, im early 1945, in a secret document
‘zxch’s Minister for Armament and War
«on. Muck, an associate of Hansler,
cupied chiefly with the problems of
supply for electro-magnetic guns. The
«ented his proposal from being studied

sit-stage arrangement, such as that
in hig. 4, was registered for a patent by
General Electric). in 1956.”™ In the
zar, Bloxsom applied for a patent for a
n which helium gas was heated by an
arc."” In experiments, he used this gun
erate nylon spheres, 3mm in diameter,
ocity of 2,990m/s.'8

Problem of the Power
ly for Electro-magnetic

2

5 conducted as late as the 1960s with
ufferent types of electro-magnetic guns
* that they can achieve higher muzzle
:s than conventional guns. But tests
)t able to demonstrate muzzle energies
ary for weapon applications, since the
1 power sources were still lacking.
noteworthy that Hansler recognised
spects of this problem. He wrote: “The
ament of the electro-magnetic gun can
:ed into two parts:
: development of the projectile acce-
llon machine, or, as can be said in ana-
/ to the conventional gun, of the barrel;
- development of the energy-storage de-

power the energy-storage device must
s of the order of a million kilowatts, and
wuired currents are of the order of a
amps.

| do not wish to discuss the trivial objection
so often repeated in this context by those
hopelessly oriented toward the past, namely,
that power requirements will preclude a solution
to the problem of the electro-magnetic gun.

[...] conventional guns have the same power
requirements. It goes without saying that such
power requirements, in electrical terms, have
an order of magnitude equivalent to the power
produced by large power-generating plants.
No one would try to make the large amounts of
power a conventional gun requires for 1/100s
available on a continuous basis. Why should
one be so naive as to do this for an electric

un?!

[...] An obvious approach is to attempt en-
ergy storage in accordance with one of the fol-

lowing four procedures: electro-static, electro-
magnetic, electro-chemical and mechanical.
Technical manifestations of these four proce-
dures are, respectively, the condenser [capa-
citor], the impulse transformer, the storage
battery and the impulse generator.

[...] Existing condensers, as far as their en-
ergy contents per unit volume are concerned,
are not particularly favourable. After years of
work, our associate O Muck discovered ap-
proaches which, if they are followed through
experimentally, could increase the energy
contents per unit volume by several orders of
magnitude.

[...] The impulse transformer is very fa-
vourable, in terms of volume.

Fig. 7: Homopolar
generator of compact
design (left) with
induction coil (right).
The coil is designed
for a rail-qun.

Fig. 8: The
functioning principle
of a compulsator.
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: ELTA’s AEW and Airborne  cost-effective Airborne EW
Sigint Systems canmake . ' i - using its unique Total
“dyou asilent “partner” to, 1, ' System Approach. )
*your enemy’s C’I activities.. =~ ELTA EW. Depend on it.
» Essential for long range  :%J¢ We do.
* detection and acquisition of - ;" _,K
| crucial, accurate, real-time . :
* intelligence. Vital for all e
* your strategic and tactical Innovative
. decisions. Decades of E Revpomse
“ combat-proven experience @
““enable ELTA to custom- ]ﬂ!iff‘zam industries Ltd
7 tailor comprehensive and e o cionts Drwaan T SLTO
™ Askuded Israek: P.0.Box 330, Ashdod 77102, Tel: (08)530333. Telex: 381807, 381874 ELTA IL.
New York: Israel Aircraft Industries Inc., Tel: (212)620-4410. Telex: 230-125180 ISRAIR.
5 Brassels: AIE Marketing Office., Tel: (2)5131455. Telex: 62718 ISRAVIB.
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RATTLER
Power Management
Radar Jammer

The threats of enemy search, tracking,
and surveillance radar pose formidable

challenges to air, naval, and ground forces.

RATTLER is a sophisticated battle-
proven jammer system capable of
meeting the demands of today's dense
EW environment.

When an emitter is received and
identified as a threat, RATTLER goes into
operation, either automatically through
anexisting computer or manually via its
control unit. Voltage-controlled oscillator
sources determine the jamming
frequencies, which are produced by the
low-power microwave jamming source.
The low-power RF outputs are
transferred to the amplifier and wide-
band power is transmitted via the
antenna to jam the enemy radar. Three
distinct threats may be jammed
simultaneously.

Upto 16 RATTLER systems can be
connected on the same 488 data bus for
simultaneous computer-controlled
operation. The system's design
emphasizes modularity and
compatibility, and is built and tested in
accordance with all relevant MILSPEC
standards.
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successful.

Our main energy source was the storage
battery. From all commercially available types,
we selected the one with the iargest power de-
livery per unit volume. Using ideas of Kapitza,
we succeeded in developing a laboratory ver-
sion of a storage battery improved by a factor
of 10 to 20.

[...] The impulse generators must provide
current surges of about 1.6 million amps.

[...) Modern impulse generators are ‘‘further
developments’” of those designed for
continuous performance. Their self-induction
is, thus, far too great for them to be able to
provide such impulses. Although the stored
energy I1s several times that required, the elect-
rical system can deliver only a fraction of the
required power.

(...] The impulse generator, in the form of the
uni-polar machine [see fig. 5], is currently the
best power storage medium in terms of volume
required. But in this area as well, we have em-
barked upon a development according to a
new principle, since the self-induction of the
conventional machines is too large.

L~ [...] The direction of future developments
with electro-magnetic guns is clear, on the
basis [...] of the experiments conducted. Like
earlier researchers, we have me con-
vinced that electro-magnetic gun%car}be reali-
sed with the current level of techrtotogy, if de-
velopment is supported generously.’®

..... e

Since then, developments in the area of
power supply have progressed steadily. In the
early 1970s, the first opportunity was created,
at the Australian National University in Can-
berra, for demonstrating the potential of an
electro-magnetic rail gun.'9.20

A two-story homo-polar generator, which Sir
Mark Oliphant had developed for experiments
in high-energy physics, was made available for
experiments with rail guns. The generator's
flywheel was capable of storing a rotational en-
ergy of 500 MJ, deliverable in current surges
of up to 1.6 MA. Dr Richard Marshall, Mr John
Barber, a doctoral candidate, and additional
researchers, connected this extremely power-
ful current source to a rail gun 5m long. At first,
the generator was unable to deliver the ne-
cessary power to the rail gun. After installing a
coil and an additional switch in the system,
Marshall and Barber finally succeeded in acce-
lerating a 3.3g poly-carbonate mass to a veloc-
ity of 5.9km/s. The average acceleration was
over 10 ms.

After this, numerous tests with rail guns
were conducted. At first, these tests were
conducted in the context of nuclear fusion and
shock wave experiments. In 1982, a team
under the direction of R Hawke, from the Law-
rence Livermore National Laboratories, in co-
operation with a team under M Fowler, pre-
sented a small-calibre (12.7mm), 5m rail gun
that could accelerate 2.2g masses to velocities
of about 10km/s.2' The power source was a so-
called magnetic-flow compression generator,
which transforms the energy stored in ex-
plosive substances into electrical energy.

These results, outstanding in comparison to
those achieved in earlier tests, made research-
ers extremely optimistic. It was expected that
velocities of 150km/s, which would be required
for nuclear-fusion experiments, could be
achieved with 0.1g projectiles.2?2 For conven-
tional guns, the basic projectile-velocity limit is
governed by the thermo-dynamic parameters
of the powder gases. For electro-magnetic
guns, the limit was seen to be governed by the
limiting factors of the material characteristics
of the barrel and the projectile. The theoretical
velocity limit was seen to be the speed of

light.23 These assumptions led to the electro-
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Further tests brought a sobering note: the
velogities actyally attainable fell considerably,
short_of goals. The Soviet, A"Shvetsov, who
had accelerated 1.3g masses to about Skm/s,
found, in 1983, that it would be very difficult to
attain projectile velocities considerably greater
than those already achieved.2* In 1985, R
Hawke and his team terminated their tests,
without success: they had not been able to ac-
celerate 1g masses to velocities greater than
7km/s — their predicted goal had been
15km/s.2¢ ‘

The electro-magnetic gun became increas-
ingly interesting, however, with regard to its
tactical use in the framework of ‘‘conven-
tional” weapons technology. The prime
reason for this was the work of Marshall and
Barber, which led to considerable tech-
nological progress in the US in the area of |
power supply.
¢ In_1980,-Westinghouse built a_laboratory-
model rail gun that attracted great attention.
The Westinghouse rail gun, which was pow-
ered by a 17.5MJ_homo-polar generator (see
fig. 6), was used to accelerate a projectile
weighing approximately 300g to a velocity of
over 4km/s, which corresponds to a muzzle
energy of 2.8MJ.'® This was proof that the
electro-magnetic gun could generate high
muzzle energies as well as high muzzle veloci-
ties. In addition, it was a showcase for the
progress that had been made in the area of
power storage, especially with homo-polar
generators, ‘‘compulsators’’ (see below) and
capacitors.

A compact homo-polar generator (fig. 7) was
used whose weight/stored - power ratio was
considerably improved over that of the above-
mentioned systems. The “‘self-excited air-core
homo-polar generator’ should provide a fur-
ther weight reduction.

A new type of generator, the ‘‘compulsator”,
is a derivation of the conventional alternating-
current generator.?? Its salient characteristic is
an additional stationary coil connected in
series to the rotating coil (fig. 8). The addi-
tional coil periodically changes the self-in-
ductance of the arrangement. If the stationary
spool is situated in the magnetic field B the in-
ductivity, L, reaches its minimum value at t=t
exactly at the point at which the induced
voltage, u, is at its maximum. The result is a
very powerful current discharge when the cir-
cuit to the power consumer is opened.

The compulsator’'s ability to deliver very
powerful current discharges periodically, in ac-
cordance with its rotational frequency (e.g. 50
Hz), makes it particularly attractive as an en-
ergy source for electro-magnetic guns, which
must have a high rate of fire.28 In addition, the
duration of the current surges is of the order of
0.3 to 2 ms, which is within the time required
for a projectile to pass through the barrels of
small and medium-calibre weapons. As a con-
sequence, the compulsator eliminates the
need for a coil and switch for pulse formation.

Progress in capacitor technology has also
been considerable. Within the last 10 years, ;
the energy densities of capacitors have been |
increased by a factor of about 50.

Rechargeable high-performance batteries,
such as lithium-cell batteries, could become a
serious competitor to homo-polar generators
and capacitors. A specific energy of 125kJ/kg
is considered a good value for such capa-
citors, but, as early as 1978, a concept for a
battery with 700 kJ/kg was published.2®

Recent work has also focussed on improv-
ing the rail gun itself, especially the barrel and
the projectile armature. A new switch for the
MA region is being developed, and the effi-

85




e > AR - 0 W i

ciency of the overall system is being in-
creased.

In comparnison with the rail gun, the coil gun
and electro-thermal gun are still in their in-
fancy. Recently, a successful test with a coil
gun was reported in which a 1kg projectile was
accelerated to over 1km/s. An electro-thermal
gun accelerated a 50g projectile mass to a
velocity of 1.8km/s. At Rhemmetall an electro-
thermal gun accelerate ed 3g projectiles to
2km/s .30

Applications for

Electro-magnetic Guns

Now that it is becoming clear that electro-
magnetic guns are useful for tactical applica-
tions, the question arises of which applications
would be useful. Hansler also wrote on this
point:

“It is not conceivable that the electro-mag-
netic gun should become a competitor for the
conventional gun within the velocity range
covered by the conventional gun. On the other
hand, there are applications for the electro-
magnetic gun in which the conventional gun
would be a failure, because its initial projectile
velocity is too low.

[...] Modern warfare absolutely requires
higher projectile velocities for certain
purposes. This question is particularly urgent
for anti-aircraft guns, which have not been
able to keep in step with the velocity and alti-
tude increases of attack aircraft. Aircraft de-
velopments in the areas of velocity and altitude
proceed apace. Increasing the initial velocity
of projectiles will increase both range and hit
probability for the engagement ranges en-
countered thus far.

air defence. The increasing numbers of air-
borne systems, their increasing velocities —
especially in low-level flight — and steaith
technology present major challenges to a de-
fender. One of the basic requirements for an
air-defence system is that it be able to react
rapidly.

Muzzle-velocity increases can reduce the
durations of engagement sequences and thus
enhance effectiveness against rapidly moving
targets. Fig. 9 shows a comparison of a
conventional gun (muzzle velocity 1,300m/s)
with an electro-magnetic gun (assumed
muzzle velocity 4,000m/s). The figure as-
sumes that initial engagement ranges are
identical, i.e. that both systems have the same
acquisition equipment.

Muzzle-velocity increases can bring addi-
tional advantages. All barreled weapons not
firing terminally-guided munitions require ex-
tremely precise fire control, involving calcula-
tion of predicted target position, for an interval
of several seconds, corresponding to the pro-
jectile time of flight. Assuming the very fa-
vourable case of a target flying straight ahead
(linear fire control hypothesis), the transverse
target miss distance caused by a fire-control
error is proportional to the time of flight of the
projectile. A muzzle-velocity increase from
1,300 to 4,000m/s provides an approximately
60% miss-distance reduction.' For realistic
target behaviour, involving, for example, trans-
verse accelerations — often not detectable by
fire control systems — miss distances depend
on the square of the time of flight. In such
cases, an electro-magnetic gun with a high
muzzle velocity can reduce the influence of the
fire control error by 80 to 90%.

Such clear predictions are not possible for
anti-armour engagements, since terminal-bal-

TARGET VELOCITY

Fig. 9: Graphical
representation of the

PROJECTILE TIME-OF-FLIGHT —= (5)

-1- influence of projectile
and target velocity on
engagement success
in air defence.
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[...] (Ballistic) considerations lead, without
doubt, to the [...] 4cm, fin-stabilised arrow pro-
jectile with an initial velocity of at least
2,000m/s. We have a projectile form with the
required ballistic characteristics in the ‘Peene-
munde arrow projectile’. In this context, the
question arises immediately of what the larg-
est initial velocity would be, for reasons of ex-
ternal ballistics. Theoretical investigations
have shown that it lies in the vicinity of 3,000 to
a maximum of 4,000m/s. Still greater initial ve-
locities, because of increasing air resistance,
provide hardly any further benefit. Thus
2,000m/s is considered an initial goal, and
3,000 to 4,000m/s a desirable ultimate goal in
the development of an anti-aircraft gun.

[...] (The) availability (of this anti-aircraft
gun) will determine — assuming approx-
imately equal givens for both opposing parties
— whether the war is won or lost."'s

No one would question the airborne threat,
and,"as a consequence, the need for effective

~n

listic requirements will change as armour
changes. In addition, a clear, generally valid
relationship between increased impact veloc-
ity and improved armour-piercing performance
cannot currently be defined for non-homo-
geneous armour — only for homogeneous
armour and, in part, for simple spaced armour.
Nonetheiess, it can generally be expected that
a gun with higher muzzle velocities would also
provide advantages for anti-armour engage-
ments.

Perspectives

Wark on all critical components of the
elgctrosmagnetic dun is proceeding rapidly in
the US and is now beginning in other countries
as well. Progress to date with regard to the ac-
celerator, the energy storage and the impulse
formation make it appear likely that weapon
systems of the generation after next (shortly
after the turn of the century) will be equipped
with an electro-magnetic gun.

In order to achieve this goal, intens:
search and development work wil! be rec
for almost all aspects of the electro-mac
gun. including the power supply anc
jectiles. New materials will play a very -
tant role. Thus the electro-magnetic g.
addition to its expected military import:
should also prove to be a strong impetc
technological progress and innovation, v
considerable spin-off effect in the cu
sector.

o
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By William J. Broad

HE BOOM TIMES
of the Reagan era
have ended for
the elite scien-
tists who practice
the secret art of designing
and testing new kinds of nu-
clear arms. At America’s
rival centers for nuclear re-
search — the 7,800-person
Los Alamos National Labora-
tory, high in the mountains of
New Mexico, and the 8,000-

William J. Broad is a science
reporter for The New York
Times.

person Lawrence Livermore
National Laboratory, . set
amid the grassy hills of
northern California — the at-
mosphere is of ferment and
soul-searching. By their own
admission, the high priests of
the atomic brotherhood have
reached a turning point, some
would call it an_identity
crisis, as they try to fathom
their future.

No longer are research
budgets rising and orders for
new and improved nuclear
warheads seemingly endless.
Instead, there are layoffs,
budget cuts, bad press about
internal scientific disputes,
and a spate of house-for-sale

signs. The East-West compe-
tition to build new weapons
has given way to serious talk
of cutting the world's ar-
senals in half. Already an
agreement has been reached
to eliminate a whole class of
nuclear arms, including, for
America, the Pershing II and
the ground-launched cruise
missile. Most troubling of all
to the atomic scientists,
momentum is building in
Congress to limit the explo-
sive testing of nuclear arms.
Even before the appear-
ance of these potential cur-
tailments, the nuclear labs
had moved to broaden their
agenda to include work on

Internal dissent and an
uncertain nuclear future create confusion
at Los Alamos and Livermore.
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Demolishing a silo
for outmoded Titan
missiles, Arkansas,
'1987. As East

and West talk
Increasingly of
disarmament and
American budget
contraints increase,
the strength of

the next weapons-
building cycle

is in doubt.
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Star Wars antimissile weap-
ons. Now they are racing to
further diversify by develop-

ing nonnuclear arms, helping
industry perfect high-tech-

nology goods and embarking
on big new research
projects.

As if the weapons labs in
this time of flux were not al-
ready troubled enough, both
Los Alamos and Livermore
have been rocked by allega-
tions from some of their own
top scientists. They have as-
sailed the status of secret
arms projects and chal-
lenged the objectivity of
sensitive national programs,
triggering investigations by
Congress and Federal re-
forms. Their assault spans
the spectrum of nuclear
topics, including critical
issues in areas of arms de-
sign, stockpile reliability, the
seismic monitoring 6f nu-
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for technical alternatives to
the explosive testing of nu-
clear weapons. Their under-
lying charge is the most seri-
ous a scientist can make: that
the truth has been betrayed,
often for reasons of politics

or ideology. TT!' ) ( /1’ g

OS ALAMOS AND
Livermore are the

brains behind a

vast industry run

by the Depart-

ment of Energy. The weap-
ons complex, which includes
research and production fa-
cilities, employs 90,000 people
and spends about $8 billion a
ear. T
The research side of the en-
terprise, in addition to Liver-
more and Los Alamos, in-
cludes the 7,200-person San-
dia National Laboratory in
Albuquerque, 100 miles south
of Los Alamos, which designs

war.

rareisalas . ~arte Ld

heads, and the 1,350-square-
mile Nevada Test Site, with
8,000 employees, where
prototype weapons are deto-
nated anywhere from 500 to
2,500 feet beneath the desert.
According to the Natural Re-
sources Defense Council, a
private environmental group
that publishes the “Nuclear
Weapons Databook,” Amer-
ica’s atomic scientists over
the past four decades have
created more than 100 differ-
enf types of nuclear war-
heads. /¥

Perched on a mile-high pla-
teau amid tall pines and deep
canyons, Los Alamos (“the
poplars”), America’s oldest
nuclear lab, the birthplace of
the bomb during the Manhat-
tan Project, is physically iso-
lafed. No_great universities
and ‘few high-technology
companies are located near-

_by. The mesa, formed by the

mitponring nf a huge prehis
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most sensmve research on
nuclear weaponry.

As he sips a Corona beer on
the deck of his home over-
looking an arm of the San
Joaquin river in central Cali-
fornia, Woodruff looks any-
thing but a warrior. Clad in a-
bathing suit, deeply tanned,
heavy around the middle, the
47-year-old physicist could
pass for a construction work-
er. But that impression is
belied by his quiet intensity,
his careful choice of words,
and his repeated reference
to a folder thick with letters
and Government documents
telling the tale of his continu-
ing war with the nuclear bu-
reaucracy.

“1grew upin the aftermath
of World War II and the Holo-
caust,” he said, his face
drawn. “I always asked my-
self, ‘How is it possible six
million people went to their
death?’” Why did German
citizens fail to take the steps
necessary to end Hitler’s ex-
termination of the Jews?

“The answer, | think, is that
most people are not risk
takers. Many have enough
solid values and integrity so
they will not lie. But they will
not go out on a limb to fight
the system.”

EDKASHI

For Woodruff, a two-
decade Livermore veteran,
the war began in December
1983 when he confronted the
aged but still immensely
powerful patriarch of the na-
tion’s nuclear enterprise —
Edward Teller, who was as-
sociate director emeritus of
the lab. Teller had played a
central role in the birth not
only of the hydrogen bomb
but also of President Rea-
gan’s Star Wars antimissile
program.

The issue that divided the —

two physicists was the O
Group's X-ray laser, also
known as Excalibur. The
futuristic device was meant
to channel the blast of an ex-
ploding nuclear weapon into
beams of.. concentrated
X-rays to destroy enemy mis-
siles. The force behind the
idea was Lowell L. Wood Jr.,
a bearded,” abrasive, hard-
driving protégé of Teller’s
who led the O Group. Teller
took the X-ray breakthrough
to the White House, where it
helped inspire the Star Wars
program.

Woodruff, who headed the
nuclear design program at
Livermore and thus oversaw
Excalibur’s development,
first confronted Teller follow-

ing an underground test {
took place on Dec. 16, @
That test, Federal scientists

say, provided the first clear

C.

evidence that the X-ray laser
had indeed flashed to life. A
few days later, Teller sent a
glowing account of Liver-
more’s work on the laser to
George A. Keyworth 2d, then
President Reagan’s science
adviser. In it, he touted the
desert success, saying the
X-ray laser was “now enter-
ing the engineering phase,” a
term implying that basic re-
search was complete.

But Woodruff was inti-
mately familiar with the
serious problems that had
beset the X-ray Ilaser
program since its start in
1980, .the greatest of which
was developing sensors to
record quickly and accu-
rately what happened be-
tween the time of the firing
of the laser and the destruc-
tion of the sensors by the ex-
panding fireball a split sec-
ond later.

Woodruff, after reading
Teller's Te €d_into
is colleagy._s___nmc& two

oors below, objecting in
strong terms and saying the
letter was wildly premature.
Teller refused to send a fol-
low-up_ clarification, and a
proposed corrective letter
that Woodruff drafted was
blocked by the lab’s director,
-Roger Batzel. “At that point it
was not a fall-on-your-sword

(Continued on Page 72)
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veteran, flatly
contradicted the labs’
argument that
explosive weapons-
testing is needed.
“The lab is basically
an honest place.

But it’s filled with
human beings

who are expected to
sell programs.'’

Left: Roy Woodruff

of Livermore, the most
senior of the nuclear
rebels, confronted
Edward Teller about
the accuracy

of Teller's advice to
Washington on

Star Wars. ‘I think
the laboratory is losing
its way. . . .| think

it's become politicized
during the Reagan
Administration.’’



Things are changing. Fast.
But we can think of three
things that won't change. Not

surprising, since good things
come in threes.

First off, falling in love
will look much the same in
years to come. People seem to
like it just fine the way it is.
And, well, if it isn't broken,
don't fix it.

Next is the Fontana di Trevi
in Rome. Couples have been
falling in love by its cascading
waters for hundreds of years.
Another good one. We'l keep it.

Third would have to be
Sambuca di Trevi. Italians
know a little something about
design. And our bottle, we
humbly submit, would do any
of the great masters proud.

Share some
Sambuca di Trevi
with a special
someone by the
waters of the
Fontana di Trevi.

Of course,
there are more
accessible romantic
fountains. We know
a great little spot
in Central Park...
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Continued from Page 25

kind of issue,” Woodruff re-
called. It was, however, a por-
tent of things to come.

In early 1984, a few months
after Teller’s letter, Liver-
more physicists hit upon a
refinement of Excalibur,
known as Super Excalibur,
that in theory was more
capable of destroying enemy
missiles. It was to be mark-
edly brighter and thus more
powerful than its predeces-
sor, and would fire thousands
of individual beams to knock
out thousands of enemy mis-
siles. Unlike Excalibur, how-
ever, Super Excalibur hadn’t
even the minimal experi-
mental basis provided by ex-
plosive tests beneath the
desert.

Teller — worrijed by the an-
nouncement late that year
that_new East-West arms
talks were to be held, includ-
ing ones ta limit space weap-
ons — wrote key Administra-
"tion officials to tell them of
Super Excalibur and urge
them not to endorse agree-
ments that might block its
development. On Dec. 28,
Teller wrote Paul H. Nitze,
the State Department’'s sen-
ior arms-control adviser, that
a single Super Excalibur
laser “the size of an executive
desk” could ‘“potentially
shoot down the entire Soviet
land-based missile force.” He
added that it might fire “as
many as 100,000 independ-
ently aimable beams,” each
one “lethal even to a distant
hardened object in flight.” \

On the same day, Teller
wrote Robert C. McFarlane,
then the President’'s national
security adviser, saying

g %hree years.” Boldly,

Super Excalibur might be
achieved “in as little time as
Teller
Jacknowledged that his mo-
tive was “to try to prevent the
inadvertent appearance in

any possible forthcoming
\:greement with the Soviets of

imitations that might im--
p\ede our work.”

Woodruff was outraged. In
a proposed Teiter of his own to
Nitze, Woodruff called Super
Excalibur *“not impossible,
but very unlikely.” But as be-
fore, attempts to deliver his

written clarification were

marked. “Congressman |
Stark summed it up perf
ly. Woodruff was right.
Teller was famous.™ Sta:
California Democrat, re
sents the Livermore area

The following year saw
gap grow between X-ray :
and expectation. In Marc!
1985, the first undergro
test of Super Excalibur, cc
named Cottage, was so
dled with problems tha:
sparked a Congressic
probe. Yet in Septemt
after visiting President R
gan at the White Hou
Teller secured an extra &
million to accelerate X-:
laser research.

In October, Woodruff
signed his post as associ
director for defense syste
at Livermore, citing, in a
ter to Batzel, nearly
years of “potentially misle.
ing” X-ray laser apprais
being delivered to “the le:
ers and policy makers of t!
Administration.”

Woodruff took a lowly :
at the lab. After a year, he :
plied for a more respons:!
post but was denied it anc
pay increase as well. On (
door of his windowless Liv¢
more office, sympathetic ¢
leagues hung a sign that s¢
“Gorky West,” after 1
closed Soviet city to wh:
the nuclear physicist And:
D. Sakharov was exiled.

Last year, a hearing boz
made up of Livermore scic
tists convened at Woodruf!
request found Livermore h:
taken unusual reprisa
against him, making him :
“unperson.” In Decembe
the laboratory announce
that Woodruff had bec
promoted to head the depa:
ment of treaty verificatio:
not the equivalent of his fo
mer job, but a senior post.
few months later, perhaps c«
mcxdemally, Batzel retired.

Teller makes 1o apologic
about the affair. “Let m
plead guilty to the greu
crime of optimism,” he sai
this year, after the release o
= Congressional report on th
episode. The report founc
that his enthusiasm abou
Excalibur was generally i
line with that of scientist:



-heroni, at home in Los Alamos with plans for laser-fusion research.
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the labs and the Energy De-
partment vigorously fought a
nuclear test ban, orchestrat-
ing campaigns to sway Con-
gress, which has repeatedly
voted to limit nuclear tests to
all but the smallest. (It has
also repeatedly backed down
again, under White House
pressure.)

At first, arms advocates
argued that a ban could not
be policed; but seismologists
showed that their devices
could detect extremely faint
rumbles The next assertion
was__ essemul _to _insure
weapon reliability.

In 1985, the Soviet Union de-
P clared&‘ﬁ unilateral mora-
Mo Oh the testing of nu-

clear weapons and urged the
United States to join it, say-
ing such a move would hait
the development of new
weapons but leave old ones
unharmed. The Reagan Ad-
ministration rejected the
Soviet bid, publicizing once-
secret data that showed the
nation’s nuclear arsenal had
been plagued by serious prob-
lems, including a number of
duds that were discovered
and corrected by nuclear
testing. “Over one-third of all
nuclear-wEa_p'ons designs in-
troduced mto our stockpile

/relﬂ')xllty_problems and 75

percent of these were discov-
ered and subsequently cor-
rected thanks to actual explo-
sive testing,” declared Cas-
par W. Weinberger, then the
Secretary of Defense.

That argument was
dramatically challenged by a
33-page study, parts of which

\have now been declassified,
7S otal /i s oo

PETER MENZEL

that Dr. Kidder prepared last
year at the request of Con-
gress. A 32-year Livermore
veteran who is a nuclear-
weapons-physics expert, Kid-
der had been responsible for
the analysis of atmospheric
nuclear blasts in the South
Pacific. He is the author of
more than 100 secret and top-
secret reports as well as
scores of unclassified scien-
tific papers. Kidder has a
reputation for analytic rigor
that has won him the respect
of friends and foes alike.
Kidder’s report assessed

claims that 14 of the nation's |-

41 weapon designs were beset
with problems. He found that
these claims had “little if any
relevance to the question of ¢
maintaining the reliability of
the stockpile.” Nine of the
cited problems, he found,
were with weapons that had
been rushed into the stockpile
during an East-West testing
moratorium in the late 1950’s
and early 1960°s. These weap-
ons, he wrote, were “very
poorly tested by today's
standards.” Five other prob-
lems occurred in designs dat-
ing from the early days of the
Reagan Administration,
which would never have hap-
pened “had they been sub-
jected to the more rigorous
standards of nuclear weapon
testing that have become rou-
tine.” He concluded that the
issue of reliability is a chi-}
mera. “The bombs work,” he
later said. “You don’t need to
test them.”

Kidder’s claim alarms the
labs because, among other
things, it could bolster argu-
ments saying it is safe to
bring the wea on-design
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business to a virtual halt. Ad-
ministration officials object
to the report, calling Kidder
inexperienced in such affairs.
Livermore published its own
59-page report. But such ob-
jections lost some of their
punch when Congressman
Edward J. Markey, Demo-
crat of Massachusetts, this
year made public internal
Los Alamos memos written
by James H. McNally, until
recently a special assistant to
the head of weapons technolo-
gy, warning that the reliabil-
ity arguments were on “thin
ground.”

To Kidder, the episode was
a vindication of his work and
a glimpse behind the bureau-
cratic veil. “The lab is basi-
cally- an- honest_place,” he
said, as he sat in the Woaded
backyard of his home. “But
it’s filled with human beings
who are expected to sell pro-
grams. I try to give a factual
status of programs without

S e e e

C HARLES B. ARCH-
amnbeau is the picture
of a university don, rail
thin, seldom without pipe in
hand, oftem wearing baggy
pants, coat and tie, even when
traipsing across the Asian
outback or the hills near his
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than those of the same size at
the American nuclear test
site in Nevada.

The scientific issue flared
to political prominence with
the arrival of the Reagan Ad-
ministration, which charged
repeatedly that the Soviet
Union was violating the 150-
kiloton testing limit. In the
early 1980's, Archambeau
vainly fought for a major
revision of the estimation
methods. Upset with his in-
creasingly public advocacy,
the Defense Department cut
his research funding by
nearly half and it was ru-
mored that Defense was
going to drop him altogether.
It wasn’t until 1985 that Ar-
chambeau prevailed, at a key
meeting, sponsored by the
Central Intelligence Agency.
The panel called for a signifi-
cant revision in standards of
estimation. Pentagon bu-
reaucrats quashed the panel
report and called together

e
EEESRTRPSPRVISIOL P o I

they oo toid the Pentagon it
was misinterpreting the data.

On Jan. 21, 1086, William J.
Casey, then Director of the
C.LA., approved the change,
over strong objections from
some senior Defense Depart-
ment officials. The shift,
though not as large as Ar-
chambeau had advocated,
when applied retroactively,
greatly reduced the chance
that the Soviets had violated
the 150-kiloton limit. Indeed,
in January 1987 representa-
tives of both Livermore and
Los Alamos testified before
Congress that the pattern of
Soviet testing was generally
consistent with treaty com-
pliance.

“I began to despair at vari-
ous times that the bureau-
crats were never going to
lose, because they had a tre-
mendous amount of money, a
lot of clout, and hid every-
thing,” Archambeau said,
puffing his pipe. “But we
hammered hard enough. It's
amazing how fragile they
really were in many areas.”

Archambeau even won
financially, in a roundabout

way. This past July, the
MacArthur Foundation of
Chicago presented him with
one of its “genius” awards, in-
suring him a hefty supple-
mental salary for five years.
To Archambeau, the early
part of the decade-long strug-
gle shows the ease with which
science can be subverted by
politics. The final chapter, he
said, illustrates the power of
committed individuals.
“Sometimes you can change
the course of the river,” he re-
marked, puffing his pipe.

THE QUIETUDE OF
Los Alamos was re-
cently broken by one
of its first rebels. E._L:una.:do
Mascheroni, a physicist, was
laid off early this year amid a
dispute over a key project
Known as laser fusion, which
seeks to harness the energy
that powers the sun, stars,
and hydrogen bombs, and
which might be used for con-
structive purposes on earth.
approach is doomed to fail-

ure, and that-the atomic es-

'tMﬂMf%_se,Un‘its
ays to admitit. . -
Yy atm = Yoy

Mascheroni  seg
least likely of the p
comfortably middle
happily ensconced y;
wife and childrenina
home on a canyon rip,
miles from the wea
The 53-year-old physic,
born in Argentina of
and Hispanic par
trained at Berkeley, a
employed at Los Alam
nine years, solving g
riddles.

For a man with no in
and great uncertainty
his future, Masch
seemed extraordinarily
laxed as he chatted.
who run afoul of the scie
establishment in this
pany town have few em|
ment alternatives in the
gion, increasing the
sway over employees and
some accounts making
overly conservative.

“There's a lot of fear he
Mascheroni said, his s
momentarily fading. “M
agement may have good in
tions, but too many of its
sions are based on politics,

technical merit. We're too i
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what an eneiny might o
developing. Moreover, the
work has been done in great
secrecy and with an unusual
degree of freedom from regu-
lation — features that can
free creative minds to make
dazzling breakthroughs but
can also promote all kinds of
bureaucratic ills.

Today, the labs have be-
come the focus of a national
debate over whether they are
routinely violating the truth
on key issues of national se-
curity and, if so, what should
be done about it. U.S. News &
World Report, in an article
this year entitled “Long
Knives in the Laboratory,”
noted that one group of Liver-
more scientists, anxious over
the X-ray laser battle, took
‘the unusual step of gathering
W¢|: signatures on a statement as-
;| serting the lab had “no short-
‘age of technical credibility
-and scientific integrity.”

3" The California Legislature,
3. |.-which helps oversee the Uni-

da’ tioversity of California, which
in turn manages Los Alamos
nd:Livermore for the Fed-
Department of Energy,
recent! € crea-
lZlil‘l of a team of weapons lab
Poverseers” who would have
. ss to all secret data and
fwould provide objective in-
Jormation® to members of
P §3Cong " and the State
Legislature. — The action,

question of how to
pusceed at this point is ex-
i—ydﬁcnlt." ’

- r
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handful of rebeis amaor o
sands of contented lab scien-
tists does not add up to a
crisis. Atom dispuges are not
all that uncommon, they say.
What is unusual is the public
airing of disagreements
something Federal officials
would like to stop. When Y
Lieut. Gen. James A. Abra-
hamson resigned his post as
Pentagon director of the Star
Wars program recently, for
example, he said only that a
new _Administration would
“undoubtedly have_different
'i_d__gg§ about S.D.1.” and would
best be served by appointing
its own leadership. If he had
‘objections to the direction the
program was taking, he was-
n't saying so publicly.

But questions about the
health of the nuclear labs are
unlikely to go away. Whether
the rebels’ charges are true |
or not, it is clear that the labs
are increasingly seen as par-
tisan rather than objective.

. Moreover, the rebellion has
reinforced the image of the
labs as rigid organizations
steeped in secrecy, hesitant
to pursue the truth if it leads
in inconvenient directions
and quick to please political
masters. Unless that percep~

L tion (hanges. the remarkable
autonomy the atom scientists
have enjoyed since the dawn

of the nuclear era is like‘lw
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ment to accomplish any of the following objectives, nor sha’
the member do so if he knows or should know that the perso:
solicited for or offering the employment wishes to accomplist
any of the following objectives:

‘vice in California (hey
and is not, of itself, a (7)
of Governors of the §,
tte Standards, which, ,

1li be effective and bj )
{Amended by order ot: (9) The informed consent of the client to the fee

78.)e " agreement.

Whether the fee is fixed or contingent.

(8) The time and labor required.

(A) Bring a legal action, conduct a defense, or assert =
position in litigation, or otherwise take steps, solely for the
purpose of harassing or maliciously injuring any person or

L NOTICES, LETTER:; 2-108. FINANCIAL ARRANGEMENTS AMONG ‘
' YERS. ' . to prosecute or defend a case solely out of spite.

“ourt, effective April |,;\) A member of the State Bar shall not divide a fee for (B) Present a claim or defense in litigation that is not

| ' " . warranted under existing law, unless it can be supported bv

vgenl services with another person licensed to practice !aw
, JATION OF PROFESvho is not a partner or associate in the member's law firm
»r lnw office, unless:

good faith argument for an extension, modification or
reversal of existing law.

(1) The client consents in writing to employment of (C) Take or prosecute an appeal solely for delay, or for
the other person licensed to practice law after a full any other reason not in good faith. (Amended by order of
[RERS THROUGH THE disclosure has been made in writing that a division of Supreme Court, effective April 1, 1979.)

IS. fees will be made and the terms of such division; and

“ourt, effective April 1, ]

RULE 2-111. WITHDRAWAL FROM EMPLOYMENT.

Court, effective Febn (2) The total fee charged by all persons licensed [to
practice law is not increased solely by reason of

(A) Ingeneral.

provision for division of fees does not exc
reasonable compensation for all servi
to the client.

‘ourt, effective April 1,! . : -
(1) Lxeept as permitted in subdivision (A), a me

. SERVICES. {1 Stute Bar shall not compensate, give or promise
nny thing of value to any person licensed to practice law for
ite Bar shall not enter !!" purpose of recommending or securing employment of
or collect an illa!!" 'ember or the member's firm by a client, or as
rewird for having made a recommendation resulté i
vmplovment of the member or the member’
le when it is so exorbit'!"'nt. \ member's offering of or giving a
the services performe!® "My person licensed to practice law, who has made a
lawyers of ordinary ur--q-ummendallon resulting _in the employment o( the
nmunity. Reasonablene " ""ber oF the member's fn:m, shall not of itselfl violate
»f circumstances existin'"'® mle._zrov:qed tha‘t' the gift or gratuity was not o{fered
: m  consideration of any promise, agreement or
:er'::v::;:obee’;?:g;te‘;h;umlcrslun.ding that such a gift or gratuity would be
os to be considered, forthcoming or that referrals would be made or encouraged
the reasonableness of 8 " "¢ (uture. (Amended by order of Suprem
: effective October 1, 1979.)

. £ 2-109. AGREEMENTS RESTRICTING THE
d difficulty of the NRE
recuisite to perfone 3\ MEMBER OF THE STATE BAR.
(A\) A member of the State Bar shall not be a party to or
participate in an agreement, whether in connection with
the settlement of a lawsuit or otherwise, if the agreement
restricts the right of a member of the State Bar to
practice law.

Ived and the results obts ¢, Nothing in subdivision (A) of this rule shall be

o comtrued as prohibiting such a restricti
tions imposed by the ¢, .. e Y Apea—_—

if apparent to the clier
e particular employme
ment by the lawyer.

() is a part of an employment or partnership
wgreement between members of the State Bar
provided said restrictive agreement does not survive
the term of said partnership or employment; or

1 length of the prolt
lient.

reputation, and ability

orming the services. (2)  requires payments to a member of the State

;‘;ﬂl' upon his permanent retirement from the practice
aw,

- CE2-1in, ACCE
mum Standards for 8 PTANCE OF EMPLQYMENT.
1y be found at appendix finber of the State Bar shall not seek or accept employ-

ch 1946

47

(1) If permission for withdrawal from employment
is required by the rules of a tribunal, a member of
the State Bar shall not witndraw from empiovment ir
a proceeding before that tribunal without it=<
permission.

(2) In any event, a member of the State Bar shall
not withdraw from emplovment until he has taken

rcasonable steps to avoid forseeable nrejucice to the
rights of his client, including giving due no to ht

client, allowing time for emplovrent of othe
counsel, delivering to the client all papers arnc
property to which the client is entitled, anc
complying with applicable laws and rules.

(3) A member of the State Bar who withdraws from
employment shall refund promptly any part of a fee
paid in advance that has not been earned. However,
this rule shall not be applicable to a true retainer fec
which is paid solely for the purpose of insuring the
availability of the attorney for the matter.

(4) If upon or after undertaking employment, a
member of the State Bar knows or should know that
the member ought to be called as a witness on behal:
of the member's client in litigation concerning th:
subject matter of such employment, the member ma\
continue employment only with the written consent
of the client given after the client has been full\
advised regarding the possible implications of such
dual role as to the outcome of the client's cause anc
has had a reasonable opportunity to seek the advic:
of independent counsel on the matter. In ecivil
proceedings, the written consent of the client shal
be filed with the court not later than the
commencement of trial. In criminal proceedings, the
written consent neegnot-be filed with the court bu:

- tbe membet has ‘the duty, before testifying, of

satisfying the court that such consent has been
obtained from the client if representing thr
defendant. The member may continue employment
and the client's consent need not be obtained in the
following circumstances:

(a) If the member's testimony will relate
solely to an uncontested matter; or
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client likely )., press, radio, television or other communication medium

n anticipation of or in return for publicity of the member,

‘tas menber's firm, or any other attorney as such in a news
condition rery,.in, but the incidental provision of food or beverages
out the emp.ull not of itself violate this subdivision. (Amended by

rder of Supreme Court, effective April 1, 1979.) '
d freely as4. 3-103. FORMING A PARTNERSHIP WITH A
or LAWYER.

th, in a oruber of the State Bar shall not form a partnership with a
the tribunal “n not licensed to practice law if any of the activities of
e for withdrav nrinership consist of the practice of law.
RACTICE OFE 4-10l. ACCEPTING EMPLOYMENT ADVERSE TO A
NT.
1l not aid anv
wthorized pracmber of the State Bar shall not accept employment
r« 1o a client or former client, without the informed and
vn consent of the client or former client, relating to a
| not practice ~r in reference to which he has obtained confidential
be in violsMntion by reason of or in the course of his employment by
risdiction.  chent or former client.

ANGEMENTS E $-10l. AVOIDING ADVERSE INTERESTS.
emher of the State Bar shall not enter into a business
'r the member1Clion with a client or knowingly acquire an ownership,
legal fees exce'$“ory, sccurity or other pecuniary interest adverse to a
ot that: U unless (1) the transaction and terms in which the member
« State Dar acquires the interest are fair and reasonable to
ber of the St'Mi*n' and are fully disclosed and transmitted in writing to |
, or associat’'“nt in manner and terms which should have reasonably |
\ey, over a reb |unll~N(09d by the client, (2) the client is given a reason- i
ber's death, tc'wmr'lumly .to seek the advice of independent counsel of
cified persons “!'“nU's choice on the transaction, and (3) the client |
. “nls n writing thereto.
lar who under!u 102  AVOIDIN
H ao g G TH
ngt:rthe SURSE INTERESTS, E REPRESENTATION OF
State Bar ﬂ' A A
that proporti® = ‘" inembee of the State Bar shall not accept
airly represeﬁ‘, --l' " \wional - employment  without  first disclosing  his
sased member' 171190 il uny, with the adverse party, and his interest, if

RULES OF PROFESSIONAL CONDUCT -

any, in the subject matter of the employment. A member
of the State Bar who accepts emplovment under this rule
shall first obtain the client's written consent to such
employment.

(B) A member of the State Bar shall not represent
conflicting interests, except with the written consent of all
parties concerned.

RULE 5-103. PURCHASING PROPERTY AT A PROBATE,
FORECLOSURE OR JUDICIAL SALE.

A member of the State Bar shall not directly or indirectly
purchase property at a probate, foreclosure or judicial sale in
an action or proceeding in which such member or any partner or
associate of such member appears as attorney for a party or is
acting as executor, trustee, administrator, guardian or
conservator. .

As used in this rule, the term "associate"” means an emplovee or
fellow employee who is a member of the State Bar.

RULE 5-104. PAYMENT OF PERSONAL OR BUSINESS
EXPENSES INCURRED BY OR FOR A CLIENT.

(A) A member of the State Bar shall not directlv or
indirectly pay or agree to pay, guarantee, or represent or
sanction the representation that he will pav personal or
business expenses incurred by or for a client, prospective
or existing and shall not prior to his employment enter into
any discussion or other communication with a prospective
client regarding any such payments or agreements to pay;
provided this rule shall not prohibit a member:

with the consent of the client, from paving or
greeing to pay to third persons such expenses from
funds collected or to be collected for the client; or

(2) after he has been employed, from lending
money to his client upon the client's promise in
writing to repay such loan; or

(3) from advancing the costs of prosecuting or
defending a claim or action or otherwise protecting
or promoting the client's interests. Such costs within
the meaning of this subparagraph (3) shall be limited
to all reasonable expenses of litigation or reasonable
expenses in preparation for litigation or in providing
any legal services to the client.

(B) Nothing in Rule 3-104 shall be deemed to abrogate
any of the provisions set forth in Rules 5-101 through 5-103.

(C) Nothing in this Rule 5-104 shall prohibit a member of
the State Bar from reading or showing this Rule to a
prospective client and describing the nature and extent of
the conduct prohibited by this rule.

RULE 5-105. COMMUNICATION OF WRITTEN SETTLEMENT
OFFER.

o -
A member of the State,Bar shei! promptly communicate to the
member's cliend all amounts, terms and conditions of any
written offer of settlement made by or on behalf of an opposing
party. As used in this rule, "client” includ~s a person employing
the member of the State Bar who possesses the authority to
accept an offer of settlement, or, in a class action, who is a
representative of the class. (Added by order of Supreme Court,

effective March 15, 1979.) »
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8835 Balboa Avenue
San Diego, CA 92123

April 11, 1983

Dr. Raymond C. O'Rourke
7949 Lowry Terrace
La Jolla, California 92037

Dear Ray:

I was very disappointed that you did not show
up last Friday at our pre-arranged meeting, and that you
did not call me thereafter as you said you would during
our subsequent telephone conversation. I was simply res-

. ponding to a telegram from you "demanding" that we deal

with the 13,500 shares of Maxwell stock which is owned by
the two of us as part of the Rorack assets.

I will reiterate my willingness to cooperate
with you at any time to evenly divide these Maxwell shares,
so that we can independently do whatever we wish with our
respective shares.

Dave Evans has the papers which must be signed
in his office, and he can also arrange to have our sig-
natures guaranteed, which is a legal requirement, according
to my understanding of the nesessary procedures.

Whenever you want to proceed, you can call me
(or Mrs. Jaro) to arrange a time to get together with
Dave, or we can meet with Dave separately to sign the
documents--whichever you desire.

I would also remark that dealing with the 13,500
shares, a matter which your telegram to me indicated was
an urgent matter from your point of view, does not terminate
the legal existence of Rorack or imply any distribution of
the other remaining assets.

This morning, just as I was about to mail you
this letter, I received another telegram from you which
I can only interpret as meaning that you and Alpbert have
less than ideal communication. Last Thursday your son
talked to Mrs. Jaro in my absence relative to meeting with
you in order to act with you to evenly distribute the



Dr. Raymond C. O'Rourke /;EEZ

April 11, 1983
Page 2

Maxwell stock to you and to me. It was he (not me) who
said that we could meet at 9:00 a.m. Friday, April 8.
Mrs. Jaro asked him if she could confirm this meeting
with me. He said yes. I am attaching a copy of my
telegram to you with this letter since I am not certain
what you see and don't see. In view of the above, and
referring to your telegram to me today, your implication
in that telegram that the misunderstanding Friday morning
was mine is not related to reality. To summarize in a
few words:

April 7, 1983, 3:55 p.m. - Telegram received
by Kolb signed by Raymond C. O'Rourke.
Demands that Kolb contact Ray O'Rourke in
regard to Rorack position of 13,500 Maxwell
shares. Also renews "threat" to file suit
if necessary.

April 7, 1983, 4:49 p.m. - Telegram sent by
Kolb to Ray O'Rourke indicating readiness
to have Rorack shares evenly distributed
and suggesting a meeting at Bateman, Eichler's
office at O'Rourke's convenience.

April 7, 1983, 5:00 p.m. - Mrs. Jaro called
the O'Rourke residence to confirm that Dr.
O'Rourke received the telegram. Mrs. O'Rourke
answered the phone and said, "Yes, Myrna, we
have the telegram."

April 7, 1983, 5:15 p.m. - Al O'Rourke called
Mrs. Jaro. Al O'Rourke said, "Alan wants
to meet with my Dad?" Mrs. Jaro answered,
"Yes, at his convenience." Al O'Rourke then
said that Dr. O'Rourke could meet with Dr.
Kolb in Dave Evans' office at 9:00 a.m. on
Friday, April 8. To make sure there would
be no confusion or misunderstanding, Mrs.
Jaro then asked, "Can I confirm that time
to Dr. Kolb?" Al O'Rourke answered, "Yes."

Finally, I would respectfully request that you
read and thoughtfully review any and all letters or tele-
grams which your son sends to me or anyone else on your
behalf, or under your signature. I ask you this because



Dr. Raymond C. O'Rourke
April 11, 1983
Page 3

you repeatedly told me that Albert acts for you without
your close supervision and that his inflammatory language
isn't what you really mean, but "that is the way lawyers
talk." As an example, on Friday you said you had no
knowledge of a telegram sent to me under your name.
Accordingly, I read to you the telegram which you sent

to me--a set of circumstances which I find to be strange,
indeed.

Nevertheless, as I have stated above, I am
prepared to cooperate with you at any time regarding
the even distribution to each of us of the Maxwell stock
held by Rorack.

Very truly yours,
Alan C. Kolb

ACK:mj

Enclosure
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AGREEMENT OF LIMITED PARTNERSHIP

THIS AGREEMENT OF LIMITED PARTNERSHIP, made as
of the 1st day of January, 1968, .by and among COMPUTRAD, INC., a
Delaware corporation (hereinaftef sometimes referred to as the
General Partner), and WILBUR D. MAY, FRANK W. CLARK, JR.,
VERNON H. BLACKMAN, JAMES Y. CAMP, JACK KRAMER,
WALTER R, HILKER, JR., OMAR J. FAREED, N, MATTHEW
GROSSMAN, STANLEY L. BAUER, MARK TOWNSEND, STANLEY
J. GOODMAN, EDWIN C. Mc DONALD, JOHN F. O'HARA, WARD
N. ALBERT, and PARKER, MILLIKEN, _KOHLMEIER, CLARK &
O'HARA, a partnership (hereinafter sometimes referred to as
Limited Partners). Wherever reference is made here'in to "partners,"
it shall mean the. General Partner and the Limited Partners, unless
otherwi;e specified herein.

Intending to be legally bound hereby, the parties agree to

operate a limited partnership business under the laws of the State of

California, under the following terms and conditions:

ARTICLE I

Formation of Limited Partnership

1. The parties hereto form a limited partnership pursuanf
to the Uniform Limited Partnership Act of the State of California.

2, The parties shall forthwith execute a Certificate of
Limited Partnership and cause the same to be filed in all places re-

quired pursuant to said Uniform Limited Partnership Act.



" ARTICLE II

Name, Character, Place of Business,
and Term of Partnership

1. The business of the partnership shall be conducted
under the firm name of MONTGOMERY STREET ASSOCIATES.

2. The purpose of the partnership shall be to engage
in the investment busihess in all its phases, and for all purposes
incident thereto.

3. The principal place of business of the partnership
shall be at 2020 Research Drive, Livermore, California 94550, but
additional places of business may be located at those locations as
may from time to time be agreed upon by all of the partners.

4, The partnership term shall commence on the 1st day
of January, 1968, and shall termiﬁate upon the 30th day of June,

1969, o

ARTICLE III

Capital Contributions, Accounts
and Withdrawals

1. The General Partner shall contribute the sum of $100. 00
cash to the capital of the partnership.
2. Each of the Limited Partners shall make the following

contributions in cash to the capital of the partnership:

Name Amount
Wilbur D. May $ 4,000.00
Frank W. Clark, Jr. 4,000.00
Vernon H. Blackman 4,000, 00



3.

James Y. Camp $ 4,000, 00

Jack Kramer 4,000. 00
Walter R. Hilker, Jr. 1, 000. 00
Omar J. Fareed | 1,000, 00
N. Matthew Grossman » 1,000, 00
Stanley L.. Bauer 1,000. 00
Mark Townsend 1,000, 00
Stanley J. Goodman 1,000, 00
Edwin C. Mc Donald 1,000, 00
John F. O'Hara 1,000, 00
Ward N, Albert 1, 000, 00
Parker, Milliken, Kohlmeier,
Clark & O'Hara 6,000. 00
$35, 000, 00

Each partner, General or Limited, may make additional

contributions to the capital of the partnership in such amount as may

from time to time be agreed upon by all of the partners.

4.

No withdrawal may be made by any partner, General or

Limited, from his capital account, unless all of the partners shall

approve such withdrawal, No withdrawal shall be made by the personal

representative of any partner, General or Limited, without the consent

of all the partners in the event of the withdrawal, retirement, death or

disability of any partner.

partner,

S.

An individual capital account shall be maintained for each



ARTICLE IV

Duties, Powers and Other
Matters Relating to the Partners

1. The General Partner shall conduct the partnership
business. Checks shall be drawn on the partnership bank account
or bank accounts and shall be signed by the person or persons so
designated by the General Partner.

2. The General Partner shall receive no salary.

3. The Limited Partners shall not take part in the
management of the business or transact any business for the part-
nership, and they shall have no power to sign for or bind the part-

nership. No salary shall be paid to any Limited Partner.

-ARTICLE V

Profits and Losses

1. The net profit or netloss of the partnership shall be
determined in accordance with approved and accepted accounting
practices. The fiscal year of the partnership shall commence with
the fi.rst day of the aforesaid term and end on December 31st.

2. Subject to the provisions of Sections A and B of this
Paragra‘ph'z, the General Partner shall be credited with 25% of the |
profits of the partnership and shall be charged with 25% of the
losses of the partnership.” The Limited Partners shall be credited
with 75% of the profits of the *partnership and shall be charged with
75% of the losses of the partnership, which said profits and losses
shall be divided among the said Limited Partners in the proportion
that the capital contributions set forth opposite thé name of each

such Limited Partner in Article III of this Agreement shall bear to



the total capital contributions of all the Limited Partners set forth
in said Article III. The partnership shall establish and maintain

a capital account for the General Partner and each of the Limited
Partners, and the net profits or the net losses shall be credited or
charged, as the case may be, on a daily basis to such capital
account, The net profits may not be distributed to the Partners
prior to the termination of this partnership without the consent of
the General Partner. The foregoing provisions of this Paragraph
2 are specifically subject to the following:

A. When the General Partner shall have no credit
balance in its capital account and there shall be credit balances
in the capital accounts of the Limited Partners, all losses up
to the amount of said credit balances of said Limited Partners
shall be debited to the capital accounts of the Limited Partners,
to be divided among said Limited Partners in the proportion that’
the capital contribution set forth opposite the name of each such
Limited Pé.rtner in Article III of this Agreement shall bear to
the total capital contributions of all of the Limited Partners as
set forth in said Article III of this Agreement.

B. When any losses shall be charged to the‘ Limited
Partners as set forth in Section A of this Paragraph 2, there
shall thereafter be credited to the capital accounts of the Limited
Partners that amount of profit which shall be necess;ary to offset
such losses which shall theretofore have been debited to the

capital accounts of the Limited Partners as set forth in said



Section A and not previously offset as set forth in this Section

B. All credits to the capital accounts of the partners as set

forth in this Section B shall be divided among said Limited

Partners in the proportion that the capital contributions set

forth opposite the name of each such Limited Partner in

Article III of this Agrgenﬁent shall bear to the total capital

contributions of all of the Limited Partners as set forth in

said Article III of this Agreemgnt.

3. No Limited Partner shall be personally liable for any

of the debts of the partnership or any of its losses beyond the amount
originally contributed by him to the capital of the partnership, any-

thing to the contrary herein inferable notwithstanding,

ARTICLE VI

Dissolution of Partnership

Upon the dissolution of the partnership the partnership
shall be liquidated and its business wound up, its liabilities and obli-
gations to creditors shall be paid, and its assets, or the proceeds of
their sale, shall then be distributed to each of the partnérs, General
and Limited, in proportion to his or its respective share of all of

the capital accounts of the partnership.

ARTICLE VII

The General Partner

1. The General Partner shall manage the business and
assets of the partnership, but may not, without the consent of the

other Partners:



A. Assign, transfer, or pledge any of the claims
of or debts due to the partnership except upon payment in
full, or arbitrate or consent to the arbitration of any disputes
or controversies of the partnership. |

B. Make, execute, or deliver any assignment for
the benefit of creditors or any bond, confession of judgment,
chattel mortgage, deed, guarantee, indemnity bond, surety
bond, or contract to sell or contract of sale of all or sub-
stantially all of the property of the partnership.

C. Lease or mortgage any partnership real estate
or any interest therein or enter into any contract for such
purpose. |

D. Pledge or hypothecate or in any manner transfer
his interest in the partnership, except to parties to this Agree-
ment, o

E. Become a surety, guarantor, or accommodation

party to any obligation except for partnership business.

ARTICLE VIII

Miscellaneous

1. The partnership shall not be dissolved by the retire-
ment, death or incapacity ‘of a Limited Partner.

2. No Limited Partner ma}-r assign his interest in the
partnership or pledge or otherwise encumber such interest, or sub-

stitute another person for himself as Limited Partner hereunder.



3. The General Partner shall not be liable, responsible
or accountable in damages or otherwise to the Limited Partners for
any action or failure to act by it in good faith in connection with the
partnership and its operation, and no Limited Partner shall be
entitled to recover from the General Partner the amount of any
partnership losses which are charged to the account of such Limited
Partner.

4, The partnership is formed under, and this Agreement
shall be governed by and construed in accordance with the laws of
the State of California.

5. The provisions hereof shall in all respects bind and
inure to the benefit of the parties hereto and their respective heirs,
executors, administrators and assigns.

6. This Agreement xﬁaxbe signed in several counter-
parts, all of which taken together shall constitute an original

instrument.

IN WITNESS WHEREOF, the parties hereto have hereunto
set their hands and seals on the day and year first hereinabove

written,

COMPUTRAD, INC.,
a Delaware corporation

‘By%' . dﬁg ,7%24

General Partner

SEAL
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PARKER, MILLIKEN, KOHLMEIER,
CLARK & O'HARA, a partnership,

.SEAL

Limited Partners
STATE OF f O, )
‘ , -~ ) ss.
COUNTY OF oy ea )

'On ‘}OM 2220 . , 1968, before me, the
r . * v

undersigned, a Notary Public in and for said State, persona_'lly

appe_aredcg {; ﬁ—ééa & Z - & 742 :é , known to me to be
the é Zzg Y & of the corporation that executed the

within Instrument, known to me to be the person who executed the

within Instrument on behalf of the corporation therein named, and
acknowledged to me that such corporation executed the within in-

strument pursuant to its By-Laws or a resolution of its Board of

Directors.

WITNESS my hand and official seal.

Notary Pub n and for said State,
' VERA J. REI i, ' |
SEAL My Commission Explres Y Commission Expires May 23, 1077 -

00000000000000
:.“.'f““ RA ). REINSTEIN 2
Motary Public 4
PR Atameda County :
¢ N State of California &

:000-)0000000000000000“0 10



STATE OF CALIFORNIA )
COUNTY OF LOS ANGELES )

On February 16, 1968, before me," the undersigned, a
Notary Public in and for said State, per.soriaily appeared
FRANK W. CLARK, JR., VERNON H. BLACKMAN, JAMES Y.
CAMP, JACK KRAMER, WALTER R. HILKER, JR., OMAR J.
FAREED, N. MATTHEW GROSSMAN, STANLEY L. BAtIER,
MARK TOWNSEND, JOHN F. O'HARA and WARD N. ALBERT,
known to me to be the persons whése names are subscribed to the

within' instrument and acknowledged that they executed the same.

WITNESS my hand and official seal.

FOPTISBISC PV T IO
- CATHInEE RAEXITSKI
; NOTARY vusuc CALIFORNIA
PRINCIPAL OFFICE IN
.LOS ANGELES COUNTY

Notary Public in and for said State.

SEAL ‘ My Commission Expires _JAN 24 1971

Si}ATE OF %‘,‘.‘
f{; - > ] \
COUNTY OF - A&/ ”'%““4

On é //ugq‘gy,jl =< [ </ S, before me, the under-

slgned a Notary Publxc in and for saxd State, personally appeared
STANLEY J. GOODMAN, known to me to be the person whose name
is subscribed to the within instrument and acknowledged that he

executed the same.

WITNESS my hand and official seal.

l’/é%/f’/ \/ >»//>)/u///
Notary

blic in and for saﬁd State.

.. SEAL | My Commission Explres (,ccz y 41 //7/

&

>

- This act performed In the City of St.
‘ s A _ Louis which adjoins St. Louis County,
LU S for which | was commissioned.

11 | s



STATE OF CALIFORNIA )

~—

SS:
COUNTY OF LOS ANGELES )

'On February 16, 1968, before me, the undersigned, a
Notary Public in and for said State, personally appeared JOHN B.
MILLIKEN, known to me to be one of the partners of the partnership
that executed the within instrument, and acknowledged to me that

such partnership executed the same.

" WITNESS my hand and official seal.

Facanie BES TN I aamww#’
i RATHTERE KADHTSKL é

vir 3 MCTARY ,uuc CALIFORNIA &

N

] :

'; LN 7] FRINGIZAL OFFICE IN —, o . '

3 e S 108 ;\ari 8. COUNTY

s St Notary Public in and for said State. :

s EAL - My Commission Expires __ ' 2 971

STATE OF CALIFORNIA )

) ss.
COUNTY OF LOS ANGELES )

. -

On February 27, 1968 , before me, the under-

signed, a Notary Public in and for said State, personally appeared
EDWIN C. Mc DONALD, known to me to be the person whose name
is subscribed to the within instrument and acknowledged that he

executed the same.

WITNESS my hand and official seal.

Nfota.ry %iﬁic in a.né %or said State.

My Commission Expires _November 6, 1970

" ISABEL KASHAOOR'N §

NOTARY PUBLIC . CALIFORNIA ¢
PRINCIPAL CFFiCE IN
LOS ANGELES COUNTY

12
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STATE OF CALIFORNIA ;
' ss.

COUNTY OF LOS ANGELES )

On February 14, 1968, before me, the undersigned, a
Notary Public in énd for said State, personally appeared FRANK W,
CLARK, JR., known to me to be the person whose name is subscribed
to the within instrument, as the Attorney in fact of WILBUR D. MAY,
and acknowledged to me that he subscribed the name of Wilbur D. Maj

thereto as principal and his own name as Attorney in fact.

WITNESS my hand and official seal.

SEAL - %@ég@fqﬁg
b sl iieinas I otary Public in and for said State.

----- ~

N IBAZTL KAZHALIR'AN ¢ . .
| NOTARY "URLC . CAUFORNIA : My Commission Expires November 6, 1970
PRIMCIPAL OFFICE IN 4 s
LOS ANGELES COUNTY ' )

o

3
i
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