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TELECOPIER: 
lOl9) ll 2-8lll 

GREGORY D. ROPER 
. PARTNEII 

OlllECf DIAL HUM.BE.II 

(619) 699- 24SJ 

. . ~--1-\.'-' \ ~ 
./' 

LUCE, FORWARD, HAMIITON & SCRIPPS 
A LAW PARTNERSHIP INCW0ING PROFESSIONAL CORPORATIONS 

FOUNDED 1873 

1700 THE BANK OF CAllFORNIA PLAZA 

110 WESr A STREET 
SAN DIEGO, CAllFORNIA 92101 

(619) 236-1414 

July 29, 1988 

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

LA JOLLA GOLDEN TIUANGLE 
lluEIITS SQUAU II 

0,0 EXECUTIVE SQUAU, iUITl 700 

I.A J(lUA, CAUl'OUOA UOl 7 

(619) .,, ... u 

Re: O'Rourke v. Maxwell Laboratdries, 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. In the 
absence of contact from you, I will assume your understanding is 
the same as mine that no service has · taken place. 

GDR:kfb 

Very_ rl!oyrs 

~rt D. ~o (\ of ir /) 
Luce orward,'--Hamilton & Scripps 

· .. - -, 



Dr. Alan Kolb, Rorack 
8888 13alboa 1\ve. 
San DiP.go, Cal. 92123 

Dear Alan: 

\I 0 
/ 

12-5-84 

Demand is herein made for two sums of money, 

1. $14),GOO.OG for Horack 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 !,.axwell 
for compensation to Rorack. 

2. ~5,000.00 paid to farker, I'ililliken, Clark, O'Eara & 
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 Horack Partnership. I assumr: 
Karl will explain to you that your forcing Ray to accept 
only 1/2 of the shares of Rorack for consideration of 
Shareholders' Dissenter Rights is an invalid agreement d.ue 
to coercion. Furthermore, 1'11axwell Laboratories cannot en­
force this agreement, since such was r ~ ,.:-:- li:I thP. partners 
of Horack and ther.e is no prtvtty of contract between 
Rorack and ~axwP.11 in this regard. 

~-we are holding the original 13,500 shares of 
Horack plus an additional 6,COO shares purchased to cover 
the dilution of Maxwell shareholdings caused by the S-Cubed 
merger, i.e., around JO to 40%. This has caused Horack and 
Dr. haymond 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 

AOij 
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STERES, ALPERT & CARNE 
3200-4th Ave. 

San Diego, CA 92101 

RORACK 

Statement of _Assets and Liab-ilities 
March 1; 1980 

Compilation 

ASSETS 

Cash in Bank 

Investment 
MLl stock - 13,500@ 5.50 

Total Assets 

LIABILITIES 

Note Payable - F. Clark 

Partners' Capital Accounts 

EXHIBIT 8 

At Market 
Value 

(Estimated) 

39.00 

16,770.13 

74,250.00 

91,059.13 

s.000.00 

86;059.13 

,, 

P . 02 
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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 

Balances - May 13, 1977 41 .~65. _24 3~.~37.43 

Gain on sale of · 
Optical Radiation 

Accounting Expense 

Net gain for period 1,776.41 1, 776 •. 41 

Money contributed 320.00 
Collection of McMasters 

'Rourke ( 3,663.54) 
Sale of Optical 

Radiation by Kolb ( 9,152.82) 

!alances - 3/1/80 34,308.83 32,750.30 

Less IMS stock 
(-worthless) 625.00 625.00 

Add ~preciation - MLI 
stock ') 10~125.00 10,125.00 

I 
Adjusted Balances -

3/1/80 43,808.83 42,250.30 

· Total 

76,002.67 

3,872.82 
( 320,00) 

3,552.82 

320.00 

( 3,663.54) 

( 9,152.82) 

67,059.13 

( 1,250.00) 

20,250.00 

86,059.13 



DMAXWEl.1 
MAXWELL LABORATORIES, INC. 8835 Balboa Avenue • San Diego, California 92123 • Phone 619/279-5100 TWX 910·335-2063 

Mr. Karl M. Samuelian 
Parker, Milliken, Clark & O'Hara 
Two Century Plaza, Suite 2600 
2049 Century Park East 
Los Angeles, California 90067 

Dear Karl: 

July 8, 1983 

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) 

i DR. ALAN C. KOLB 3171 
,, I 8835 BALBOA AVENUE 279-5100 

16-35111220 ,1 SAN DIEGO, CALIF. 92123 _J_u_l~y~8--"-, _19~ 

~ 6~~:~ci~E PARKER, MILLIKEN, CLARK & O'HARA I s·-~:·o~~-§o~ 
I FIVE THOUSAND AND N0/100------------~--------- □ OLLARS 
I ~ """'• roaro,,r, omCE 

! ~~~~i~;~~~~,\~~~IA . ~ ~/t::M{-
\ e;~ ~--2--~~~ 3 5 It f:.1:0 q? 511100 SO qu• It? l.111 



I 5,000.00 San Diego, California __ A_._p_r_i_l_l __ _,, 19 82 

On demand ~ /or f1Gluc receiwd, I (or we, jointly or ,nerall7) promue IO P"1 lo CM 
order o/ __ P_A_RK_E_R~, _M_I_L_L_I_K_E_N_,_C_L_·A_RK __ &_O_'_H_A_RA _________________ _ 

c 333 South Hope Street, 27th Floor, Los Angeles, California, 
CM ,um of FIVE THOUSAND and no/100----------------------------------- Q11Uar, 

in lawful money o/ the United Slllles of America, will& interat from. April 1 « 19 8 2 
"'tM ra,e of four per cent per Clll1Wm unlil paid, payable ¥,IC annually X')ftffte 
thereafter, in like Lawful Money, and if not paid as i, hecomu due, lo be added IO the principal and become a part there• 
o/ and lo bear interest a, the ,am, role. 

In tAe event of suit to enforce payment of tlais nqte, a reo,onable ,um oddiuonal ,lwul be allowed a., allOrney', /eu 
in such suit and be made part o/ CM jud1ment. ~ 
,tUreu: I, ,~. A,.._ 

---. -.. ---;r-"""='a=~~--....... K""t o~~ .... ~~-......._ ____ _ 

i,0111M •o• STUART F' . coo~u• co. L .A . 1001 I 
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~ 
IN THE DISTRICT COUR'I' OF APPEAL OF THE STATE OF CALIFORNIA 

FOlJR'l'H APPELLl'.TE DISTRICT 

DIVISION ONE 

Plaintiff ana Appellant, 

) 
) 

) 
) 
) 

From San Diego County 

Hon. Jack R. Levitt, 
Judge 

Ci.,D. ADELMAN, et al. , 
) 
) 

) 
) 
) 

Defendants an<l ~espondents. 
CA No. D 007214 
SC No. 586691 

~~~-------------------

Reporter's Transcript on l.ppeal 

Wednesday, September 30, 1987 

aJ:Jpearing: 

uJ~ 
ALBERT 0. O'ROURKE 
In propria persona 

MARC D. ADELMAN 
Attorney at Law 
2718 Fifth Avenue 
San Diego, CA 92103 

KARL ZOBELL 
GRAY, CARY, AMES & FRYE 
1200 Prospect St., Suite 575 
La Jolla, CA 92037 

Jean Yarnell Sulzner, CSR #2773 
Official Reporter 
Superior Court .. 
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~ AT EVERY STAGE HE HAS WANTED TO CO NTI NUE THE 

TTER . HE CLAIMED THERE WERE DOZENS, IF NOT HUNDREDS 

WITNESSES THAT NEEDED TO BE DEPOSED OR MOTIONS TO BE 

MADE, AND HE OPPOSED THE PREVIOUS MOTION BASED ON THAT. 
I 

· '

1

.Hf TOOK NO DISCOVERY. THE ONLY DISCOVERY HE ATTEMPTED 

TAKE WAS FIVE MONTHS AFTER THE TRIAL HAD BEEN TAKEN 

/ :OFF CALENDAR, AND HE DID IT BEHIND EVERYBODY'S BACK. 
➔ct;,.~ 

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

:" ~: 
./ . WITH SOME STOCKS. IT HAD ABSOLUTELY NOTHING TO DO WITH 
~?- ·.: 

24 

HE ALLEGED THAT GRAY, CARY AND,, SECURITY PACIFIC 

:,: __ SHOULD HAVE PURCHASED SOME STOCKS WHICH WOULD HAVE MADE ~ 
· f' HE AND 

0

HIS FATHER CONTROL THIS COMPANY, BUT THAT'S BEEN 
. V ,v'- " "?( (.,V (. ' 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 

EVERYTHING HE DOES IS UNDER PENALTY OF PERJURY. NOW I 

ACKNOWLEDGE WE MADE A MISTAKE ON THE A.M. AND P.M . ON 

IT, AND I'M EMBARRASSED, AND I APOLOGIZE, BUT HIS DECLARATION 

IS UNDER PENALTY OF PERJURY LIKE THE ONE THAT YOU HAD 

BEEN CHALLENGED, YOUR HONOR. W~LL, ·THE COURT KNOWS THAT 
,I 

ISN'T TRUE, AND HE QUALIFIES THE DEPOSITION FOR 

MR. GABSCH'S LAWYER WHO SAYS THE ONLY R~ASON $779 WAS 

EXPENDED WAS BECAUSE MR. O'ROURKE THREATENED THE , EXPERT 

WITNESS. MR. O'ROURKE SAYS THAT'S NOT REALLY THE REASON, 

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

--· 

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, •• 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 muzzle 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 fror:n any primary energy source. 

Dr. Wolfram Witt is Department Head for R&D 
programmes co-ordination al Rheinmetall GmbH. 
Dip/. -Ing. Markus LOff/er Is currently worlcing at the 
Technology Center Nord, and Is engaged In reN11rch 
on hioh-power electrical acceleration. 

H'-r 
' 1 

,:_The_CHECMATE ,, 
efectromagnetic 
launcher is able to 
propel projectiles to 
record speeds and is 
one of the important 
concepts being 
persued in the~ 
programme. 

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

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

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 100mls. 
The gun has a calibre of 65mm and is 10m 

PROJECTILE COIL 

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 
currJnt in the projectile coil. As a con­
sequence, the travelling magnetic field exerts 
the Lorentz force F on the projectile-coif 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. 1 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 

RAILS 

Fig. 1: 
The functioning principle of an 
electromagnetic coil gun. 

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

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. "3 

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 tor Defence Policy and· D• 
fence Science, because efforts in recent years 
to enhance the performance of firearms called 
attention, again an~ again. to the use ol 
electric current. In particular. the US and 
Russian sides attached much hope to this pos­
sibility. The following essay shows ( ... J the~ 
possibility of realising the proposal".5 
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Nonetheless, in spring 1944, Or Joachim 
tfanslef and Chief Inspector Bunzel carried 

studies on the coil gun. 6,7 Atthe Hillersleben 
nining ground at Magdeburg, in a carefully 
screened-off garage, they conducted test fir­
ings of a small-calibre (10 mm) device, suppos­
df consisting of numerous coils, against 
armour plates. The power sources included 
aulomobile batteries, condensers (capacitors) 
and electrical generators. But the tests were 
l#ISUCCessful and were discontinued after half 
a year. 

Scientists in the 1970s were more success­
ful. In tests with a single-stage coil gun, 
conducted in 1970 at the Ernst Mach Institute 
at Weil/Rhein, Ha8 and Zimmermann acce­
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 

•ofan 

• of the 

1mented 
✓1ce as a 
r. lumsy, 
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approximately the same mass to a velocity of 
4.9km/s. 8-9The metal ring was subjected to an 
extremely rapid acceleration, so rapid that is 
would probably be intolerable for weapon ~ 
plicatlons. 

The Rail Gun 
The rail gun, shown in figure 2, is a further 

lonn of the electric gun. In principle, it consists 
of two parallel rails; the projectile glides be­
tween them. When a current source is con-

~· 
iter : 
,:cl,: 
J! t ' 
•.:,le 

-COIL r _ e, _ 
~r. YGINEUTOII 

- .,..t;;.e.~wr---..,,°" 

Mlffta,yTecltnology • MILTECH • 51A 

ro 4: 7he mulfi­
a9' ~ 

r.m.lgun 
p,oduo,,d by 

Ya.,. 

neclad ID .. rail. .. cun-ent flows through 
one rail ID .. p.OplCde. lhrough a conducting 
aman • .. base of the projectile to the 
act-, ral. and t.:a in the other direction 
through .. OIIW ral. The current creates a 
~ fiald ltlll a:ts wilt\ the Lo,entz force 
"F" on a. ~ ~ through the arma­
lunt. and. .... acr:ali- .. projectile. 

This type of p wa publicised through 
several ~-111115 in the US. The rail 
gun. like .. col ~ can be built in one of numerous,,.,..,,._ .. 

The ...,..,, of .. rail gun was a French­
man. Andri Louis-Octave Fauchon-Vlleplee. 
who obCained lhr98 patents in 1920.11 

Fauchon-~ laid ._ groundwork for 
his rail gun. whidt was investigated under 
commission ID IN "Minislre de l'Armement et 
des FabricaJions de Guerre", between 1916 
and 1918. Unfoftunatety, the gun was not 
tested property.• Neither the elec1ric cum,nt · 
through the rail nor the Y8locily of the pr~ 
jectiles fired was measured. In 1936, an em­
ployN of the Yugoslavian Ministry of War~ 
pealed IN tesla. in ihe same manner. 

Fig. 5: The 
principle of the 
homopolar 
generator. 

Fig. 6: Schematic 
view of the 

Westinghouse 
system with rail­

gun. 

II 

In 1944 and 1945 Hansler, who. as men­
tioned above, had already investigated the coil 
gun, conducted tests with a 20 mm, 2m-long 
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.6 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. 

Hansler'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.12 

Following this. individual tests were con­
ducted to investigate the general principle of 
the rail gun. In 1958. Artsimovich, a Russian. 
reported that ,very high projectile velocities 
could be achieved with the rail gun.13 He 
succeeded in accelerating plasmas of very low 
mass to velocities over 1 OOm/s. In 1965, Brast 

·•"" . . '-"(~ :. , ... ~ ' )( Derived from ELTA s new .·., . HundrcdsorELTA airborne ~. -~ 
·. generation combat aircrart radar, -; · radars arc in operation today, .• -i,-'?. 
,. the new EUM-m> multi-mode , , Designed by pilots for piloCI. '. ·~; P-: . 
,'-' radar ramily locates. tracks and . --- . - ,t 
: counten lhrcals with accuracy See us at . ·'. - _:. _ _-v 
. and reliability. AFCEA - \ ./ ' .. 

Take the lightweight EIJM-2011 (~ 
as an example. Upgrading light 
attack, dose air suppon and 1~ 
advanced trainer aircraft. ii R..-
delivers all-altitude, all-aspect, ✓ 
look-up and look-down detection ~ f JI I El TA 
as weU as essential air•t~ground 'iii::U1I a.c-.a....._,-
ranging capabilities. •--,=.., ~-, ... ,,. 
....., ..... , l'.O.llol 330. Asllclod nro2. Td: (<11)530333·. T•lex: 3818117. 381117.ELTA IL 
~ \'wt: b,acf Airtraft l ....... rits Inc .. Tel: (212'6~10. Tcln: 2J0.12SIMI ISRAlJL 
.,_., IAI Europca11 Marlteting Offu. , Tel: (2)51314SS. Tdu: 62711 ISRAVIB. 
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Nlre ·atz:eiera!ed 37mg nylon projectiles 
'.S. 

::]sctro-Thermal Gun .. 
,ml! basic type of electrically powered 
1:he eiectro-thermal gun. Its working 

:: 15 wn in lig. 3. It also exists in 
.5 ,1,E!'SJOns; in the simplest case, the 
<srsts of a conventional barrel with 
:.cs ~3d~g to a plasma burner 
Ji .cm lthe breech end of the weapon. 

across the plasma burner's 
J?- ,areces an arc that vaporises ma­
d! · poly-ethylene, situated between 

;uu;es. The vaporised material is 
~ until 11 becomes a high-pressure 

c acce erates the projectile. 
• •T51! considerations for building such a 
~ ,u.re made by O Muck, who disclosed 
,s,, i early 1945, in a secret document 
>acn's Minister for Armament and War 
·.e Muck, an associate of Hansler, 
wped chiefly with the problems of 
WPl!l ly for electro-magnetic guns. The 
·•1e111ted hrs proposal from being studied 

.1il1>-Stage arrangement, such as that 
,n fig. 4, was registered for a patent by 
Gene,at Electric). in 1956.''" In the 
1ar.. Bloxsom applied for a patent for a 
,Ill wtlich helium gas was heated by an 
a11c.17 In experiments, he used this gun 
,erate nylon spheres, 3mm in diameter, 
ocity of 2.990m/s.18 

Problem of the Power 
)ly for Electro-magnetic 
:; 

, conducted as late as the 1960s with 
:,fferent types of electro-magnetic guns 
· that they can achieve higher muzzle 
1s than conventional guns. But tests 
l t able to demonstrate muzzle energies 
ary for weapon applications, since the 
j power sources were still lacking. 
noteworthy that Hansler recognised 

spects of this problem. He wrote: "The 
.lment of the electro-magnetic gun can 
:ed into two parts: 
, development of the projectile acce­
, t1on machine, or, as can be said in ana• 
1 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 

:;uired currents are of the order of a 
amps. 

,,:snology · MIL TECH · 5/88 

I do not wish to discuss the trivial objection 
so otten 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 11100s 
available on a cont!nuous basis. Why should 
one be so naive as to do this for an electric 
gun?! 

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

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

Fig. 8: The 
functioning principle 
of a compulsator. 

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- / 
preaches 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. 

I 
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!' Essential for long range f.<l'J f.i, We do. . 
~ detection and acquisition of {<i f 
.\ aucial. accurate, real-time . :•·. .. 
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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 
'tW environment. 

When an emitter is received and 
identified as a threat, RA TILER goes into 
operation. either automatically through 
an existing 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. 

Up to 16 RA TILER 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. 

~RAFAEL 
Battle-born development expertise 
Rafael Annament Development Authority 
P.O.B. 2082 Haila 31021, Israel 
Tel: (4) 706965. Tix: 471508 VERED IL 
Fax: 04 794657. 
U.S.A. 
Tel: (202) 364-5571 . Tix: 25-904152 
Fax: 202-364-5529. 
Bonn 
Tel: (228) 823 265. Tix: 885491 ISRA D 
Fax: 228-823353. 
Silgapore 
Tel: (65) 734-9120 
Tix: AS55125 RAFSIN. Fax: 734-8861. 
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successful. 
Our main energy source was the storage 

battery. From all commercially available types, 
we selected the one with the largest 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 Is 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-Lnduction of the 
conventional ~chines is too large. · ·· 
·· [ ... ) The direction of future develop~ts 

with electro-magnetic guns is clear, on the 
basis ( .. . ) of the experiments conducted. Like 
earlier researchers, we have =e me con­
vinced that electro-magnetic gun ca~ he reali• 
sed with the current level of tech ogy, if de­
velopment is supported generously. " 8 

Progress-
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, tor demonstrating the potential of an 
electro-magnetic rail gun.19,20 

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), Sm rail gun 
that could accelerate 2.2g masses to velocities 
of about 1 0km/s.21 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 0.19 projectiles.22 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-

"'" ~ "'"'" ,i-.uJ u"1.Ull lll11J d liAC:: U µ d rt 01 IJltl ::, I.), 
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Further· tests brought a sobering note: the 
v~IQcilies actuaHy _ _!ltaj!Jilble tell considerabl)I, 
~boct...QJ...Qoal:i.. The Soviet, A'Shvelsov, who · 
had accelerated 1.3g masses to about 5km/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 1 g masses to velocities greater than 
7km/s - their predicted goal had been 
15km/s.21 

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 l 
pow~r. supply. 
( l11~.l98Q..,~estinahouse built a laboratory­
model rail gun that attracted great attention. 
The Westinghouse rail gun, which was pow­
ered by a 17.SMJ,.bomo-poJar...grntar (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.19 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 tor 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.21 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. 21 In addition, the 
duration of the current s_urges 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, V, 
the energy densities of capacitors have been I 
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.29 

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 etti-
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ciency of the overall system is being in­
c eased. 

In comparison with the rail gun, the coil gun 
and electro-thermal gun are still in their in­
lancy. Recently , a successful test with a coil 
g n was reportea in which a 1 kg projectile was 
accelerated to over 1 km/s. An electro-thermal 
gun accelerated a 50g projectile mass to a 
velocity of 1.8km/s. At.13.~einmetall, an electro­
thermal gun accelerated3gpl'bjectiles 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. Hensler 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. 
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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 arise.s immediately of what the larg­
est initial velocity would be, for reasons of ex­
·1ernal 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 increasi'ng 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. " • 

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

air defence. The increasing numbers of air­
borne systems, their increasing velocities -
especially in low-level flight - and steal th 
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 
600/o miss-distance reductiorT.' 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-

Fig. 9: Graphical 
representation of the 
influence of projectile 
and target velocity on 
engagement success 
in air defence . 

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. 
_Nonethe:ess, it can generally be expected that 
a gun with higher muzzle velocities would also 
provide advantages for anti-armour engage­
ments. 

Perspectives 
""8rk on all critical components of the 

eltfotro,.p,agnetic gun is proceeding rapidly in 
thll...!J~nd 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 weapo~ 
systems of the generation after next (shortly 
after the turn of the century) will be equipped 
with an electro-magnetic gun. 

.... 
f 

In order to achieve this goal, intensr, 
search and development work will be rec 
for almost all aspects of the electro-maf 
gun. including the power supply anc 
iectlies . New materials will play a very • 
tant role . Thus the electro-magnetic QL 
aad ition to its expected military Impon;; 
should also prove to be a strong impel~ 
technological progress and innovation, v. 
considerable spin-off effect in the c" 
sector. 
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MO I L IN THE LABS 

By William J. Broad 

T 
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 ~ 

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

person Lawrence Livermore 
National Laboratory, . set 
amid the grassy hills of 
northern Califo.r.nia - the at­
mosphere is of ,ferment and 
soul-searching. By their own 
aamlssion, the high priest~ of 
the atomic brotherhood have 
reached a turning point, some 
would call it an identity 
crisis, as they try to fathom 
1nefr fUtYJ'e. -

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 

PETER MENZEL 

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. 
. I 
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Demolishing a silo 
for outmoded Titan 
missiles, Arkansas, 
·1997, As East 
and West talk 
Increasingly of 
disarmament and 
American budget 
contralnts Increase, 
the strencth of 
the next weapons­
buildlns cycle 
lslndoubt. 

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 

c the spectrum of nuclear 
,1 • 

1 topics, including critical 

1 ',.. .. ,11ui£ issues In areas of arms de-
~ ,,,y;v- sign, stockpile reliability, the 

"1 ,J; seismlc monitoring of nu-
... , ..... .. ~ 1 . ..... ., _ ... · · · - ,. .... . . 4 \.. 

,.: 

'~f --~ . . 

for technical alternatives to heads, and the 1,350-square­
the explosive testing of nu- mile Nevada Test Site, with 
clear weapons. Their under- 8,000 employees, where 
lying charge is the most seri- prototype weapons are deto­
ous a scientist can make: that nated anywhere from 500 to 
the truth has been betrayed, 2,500 feet beneath the desert. 
often for reasons oroolrtics According to the Natural Re­
or ideology . ..,.- · ~ . sources Defense Council, a ,~ ' ( , ~ ~ - private environmental group 

Cos ALAMOS AND that publishes the "Nuclear 
Livermore are the Weapons Databook," Amer­
brains behind a ica's atomic scientists over 
vast industry run the past four decades have 
by the Depart- createcr more than 100 dtffer­

ment of Energy. The weap. enrt~::_Qf_-_ mi~~r war• 
ons complex, which includes heads. r · \( 
research and production fa- . Perched on a mile-high pla­
cillties, employs 9.QiQ.Q!l.P!!OPl_e teau amid tall pines and deep 
and spends about $8 billion a canyons, Los Alamos ("the 

ftf!!.· · poplars"), America's oldest 
The research side of the en• nuclear lab, the birthplace of 

terprise, In addition to Liver• the bomb during the Manhat­
more and Los Alamos, in• tan Project, is physically iso­
cludes the 7,200-person San- tared. No great universities 
dia National Laboratory in and 'few high-technology 
Albuquerque, 100 miles south (. coinpari.!_es_ are_ located ·near­
of Los Alamos, which <l,esig_ns ~- The mesa, formed by the 
,. ,,,._,, .. ,~- - ... ,,,.,.. ,., , W"'"· n11tn,:mri"e nf R huee pr.,.hic; 
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most sensitive research on 
nuclear weaponry. 

As he sips a Corona beer on 
the deck of his home over­
looking an arm of ctle 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. 

" I grew up in 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, I 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." 

J 

For Woodruff, a two- eVidence that the X-ray laser 
decade Livermore veteran, had indeed flashed to life. A 
the war began in December few days later, Teller sent a 
1983 when he confronted the glowing account of Liver­
aged but still immensely mare's work on the laser to 
powerful patriarch of the na- George A. Keyworth 2d, then 
tion's nuclear enterprise - President Reagan's science 
Edward Teller, who was as- adviser. In it, he touted the 
sociate director emeritus of desert success, saying the 
the lab. Teller had played a X-ray laser was "now enter­
central role in the birth not ing the engineering phase," a 
only of the hydrogen bomb term implying that basic re­
but also of President Rea- search was complete. 
gan's Star Wars antimissile But woodruff was inti-
program. _ ll'!ately familiar with the 

The issue that diVided the serious problems that had 
two physicists was the O beset the X-ray laser 
Group's X-ray laser, also program since its start in 
known as Excalibur. The 1980, .the greatest of which 
1 uturistic device was meant 
to channel the blast of an ex- was developing sensors to 
ploding nuclear weapon into record quickly and accu­
beams of. • concentrated rately what happened be­
X-rays to destroy enemy mis- tween the time of the firing 
sites. The force behind the of the laser and the destruc­
idea was Lowell L. Wood Jr., lion of the sensors by the ex­
a bearded,abraslve-;7lard- panding fireball a split sec­
driving prot~ge of Teller's ond later. 
who led the o Group. Teller Woodruff, after reading 
took the X-ray breakthrough Telfer•s letter, ruttm:_ei:Opfo 
to the White House, where it his colleague's office two 
helped inspire the Star Wars floors below, objecting in 
program. strong terms and saying the 

Woodruff, who headed the letter was wildly prernarun:. 
nuclear design program at Teller refused to send a fol­
Livermore and thus oversaw low-up~J.1ui.flc;atlop: and ., a 
Excalibur's development, proposed corrective letter 
first confronted Teller follow- that Woodruff drafted was 
ing an underground test . blocked by the· lab's director, 
took place on Dec. 16, 1983." .Roger Bat~el. "At that point it 
Tnattest, Federal scien ::.f / was not a fall-on-your-sword 
say, provided the first ''j , (ConUnued on Poge 72) 

. C'f Pr-.. etrf/llU~ . 

. , 

MAX AGUtl.ERA·HEU.WEG 

Above~ ()6)111{41,V 
a32-y~/· 
veteran, flatly · 
contradicted the labs' 
arcument that . 
explosive weapona­
testlnc Is needed. · 
"The lab Is basically 
an honest place. 
But It's filled with 
humanbelnp 
who are expected to 
sell prop-ams." 

Left: Roy Woodruff 
of Uvermore,the most 
senior of the nuclear 
rebels, confronted 
Edward Teller about 
the accuracy 
of Teller'• advice to 
Washlnston on 
Star Wars. "I think 
the laboratory la loslns 
Its way •• •• lthlnk 
It'• become polltlclzed 
durlns the Reasan 
Administration." 
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TheS~of 
Things to Come 
Things are changing. Fast. 
But we can think of three 
things that won't change. Not · 
swprtslng, since good things 
come in threes. 

First off, falling in love 
w1ll look much the same in 
years to come. People seem to 
like it just fine the way it Is. 
And. well, if it 1sn 't broken, 
don't flx it. 

Next is the Fbntana di 1t'ev1 
in Rome. Couples have been 
faWng in love by its cascading 
waters for-hundreds of years. 
Another good one. We'll keep it. 

1b1rd would have to be 
Sambuca di 1t'evt. ltaUans 
lmow a little something about 
design. And our bottle, we 
hwnbly submit, would do any 
of the great masters proud. 

Sharesome . 
Sambuca di 1t'evt 
wtth a special 
someone by the 
waters of the 
Fontana di 'Il'ev1. 

Of course, 
there are more 
accessible romantic 
fountains. We lmow 
a great little spot 
1n Central Park .. ' 
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TURMOIL 
Continued from Page 25 

kind of issue," Woodruff re• 
called. II 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. 
~r - ':!Q.CD~Y the an• 

nouncement late t~at year 
that new East-West arms 
talks were to be. held, includ• 
ing onesto.Jimil space weap­
ons - wrote key Administra• 

· uon 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 
Super Excalibur might be 
achieved "in as little time as 

lthree years." B~~• Teller 
1,~cknowledged 1 at his mo­

tive was "to try to prevent the 
Inadvertent appearance in 
any possible forthcoming 
agreement with the Soviets of 
'mitations that might im- 1 

~eourwork." 
Woodruff was outraged. In 

a proposecJlettef 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 I 
Stark summed it up perf 
ly. Woodruff was right. 
Teller was famous." Sta r 
C'ciiifornia oemocrat, 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 
died with problems tha 1 

sparked a Congressio 
probe. Yet in Septemt 
after visiting President R 
gan at the White Hm 
Teller secured an extra ~ 
million to accelerate X- i 
laser research. 

In October, Woodruff 
signed his post as assoc1 
director for defense systc · 
at Livermore, citing, in a 
ter to Batzel, nearly , 
years of "potentially mislc . 
ing" X-ray laser apprai~ 
being delivered to "the le, 
ers and policy makers of t ! 
Administration." 

Woodruff took a lowly 1 
at the lab. After a year, he , 
plied for a more responsi: 
post but was denied it and 
pay increase as well. On 1 

door of his windowless Live 
more office, sympathetic c­
leagues hung a sign that sc 
"Gorky West," after 1 

closed Soviet city to wh1 
the nuclear physicist And : 
D. Sakharov was exiled. 

Last year, a hearing boa 
made up of Livermore scic· 
lists convened at Woodruf '. 
request found Livermore h, 
taken unusual reprisa 
against him, making him .. 
"unperson." In Decembc 
the laboratory announce 
that Woodruff had bee 
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 cc 
1 incidentally, Balzelretired. 

Teller makes no apologic­
about the affair. "Let m 
plead guilty to the grea 
crime of optimism," he sa i, 
this year, after the release c• 
• Congressional report on th · 
episode. The report founc 
that his enthusiasm abou 
Excalibur was generally i1 
line with that of scienti!':ll 
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.:heroni, at ~ome in Los Alamos with plans for laser-fusion research. 
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the labs and the Energy De- that Dr. Kidder prepared last 
partment vigorously fought a year at the request of Con­
nuclear test ban, orchestral• gress. A 32-year Livermore 
ing campaigns to sway Con- veteran who is a nuclear­
gress, which has repeatedly weapons-physics expert, Kid­
voted to limit nuclear tests to der had been responsible for 
all but the smallest. (It has the analysis of atmospheric 
also repeatedly backed down nuclear blasts in the South 
again, under White House Pacific. He is the author of 
pressure.) more than 100 secret and top-

At first, arms advocates secret reports as wen· as 
argued that a ban could not scores of unclassified scien­
be policed; but seismologists tific papers. Kidder has a 
showed that their devices reputation for analytic rigor 
could detect extremely faint that has won him the respect 
rumbles. The next assertion of friends and foes alike. 
was that ~PIQ~!Y~_Jesting Kidder's report assessed 
was essentiaL _ to - insure claims that 14 of the nation's 
w~nreiiability. 41 weapon designs were beset 

In 1985, the Soviet Union de- with problems. He found that 
clared~ unilateral mora- these claims had "little if any 
· &rl on the testing of nu- relevance to the question of 

clear weapons and urged the maintaining the reliability of 
United States to join it, say- the st ockpile." Nine of the 
Ing such a move would halt cited problems, he found, 
the development of new were with weapons that had 
weapons but leave old ones been rushed into the stockpile 
unharmed. The Reagan Ad- during an East-West testing 
mm1stration rejected the moratorium in the late 1950's 
Soviet bid, publicizing once- and early 1960's. These weap­
secret data that showed the ons, he wrote, were "very 
nation's nuclear arsenal had poorly tested by today's 
been plagued by serious prob• standards." Five other prob­
lems, including a number of lems occurred in designs dat­
duds that were discovered ing from the early days of the 
and corrected by nuclear Reagan Administration, 
tes t ing. " Over one-third of a ll which would never have hap­
nuclear-weaponsdesigns" in- pened "had they been sub­
troauced into · our stockpile jected to the more rigorous 
since1958.have encountered standards of nuclear weapon 
r.e~ilf!Y_Q_r9blems, and 75 testing that have become rou- . 
percent of these were discov- tine." He concluded that the 
ered and subsequently cor- issue of reliability is a chi­
rected thanks to actual explo- mera. "The bombs work," he 
sive testing," declared Cas- later said. "You don't need to 
par W. Weinberger, then the test them." 
Sec-retary of Defense. Kidder's claim alarms the 

That argument was labs because, among other 
dramatically challenged by a things, it could bolster argu-
33-page study, parts of which ments saying it is safe to 
have now been decla~!_iified, bring the wea~-design 
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Academic rebel: Colorado geophysici~ 

business to a virtual halt. Ad­
ministration officials object 
to the report, calling Kidder 
inexperienced in such affairs. 
Livermore publfshed 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 K idder, 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 

· sa id, as he sat in thewooded 
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 
the benefit of salesmanship." _____ ... -

CHARLES B. ARCH­
ambeau is the picture 
of a university don, rail 

thin, seldom without pipe in 
hand, oftett wearing baggy 
pants, coat and tie, even when 
traipsing across the Asian 
outback or the hills near his 
home in Boulder. Colo. The 
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lin than those of the same size at 
·g- the American nuclear test 
1a site in Nevada. 
' r• The scientific issue Oared 

to political prominence with 
1- the arrival of the Reagan Ad­
:a ministration, which charged 
,s repeatedly that the Soviet 
e Union was violating the 150-
s kiloton testing limit. In the 

early 1980's, Archambeau 
:; I 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 

. - . ·- .. o• \)...;;_),. p•..!~ 
rr.c:y wo told the Pemagon it 
was misinterpreting the data. 

On Jan. 21, 1986, William J . 
Casey, then Director of the 
C.l.A., 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 w~re in many areas." 

Archambeau even won 
financ ially, in a roundabout 

@ -

wiJ.y. Th1.s 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. 

T HE QUIETUDE OF 
Los Alamos was re­
cently broken by one 

of its first rebels. P. L.eooai:;do 
Mascheroni, a physicist, was 
laid off early this year amid a 
dispute over a key pro~t 
Known as laser fusion, which 
seeks to harness the energy 
that powers the sun, stars, 
and hydrogen bombs, and 
which m ight be used (or con­

tive purposes on earth. 
· nt 

i•-

Mascheroni see 
least likely of the r, 
comfortably middle 
happily ensconced 
wife and children in a 
home on a canyon ri111 
miles from the wea 
The 53-year-old physic 
born in Argentina of 
and Hispanic pare: 
trained at Berkeley, a 
employed at Los Alarn, 
nine years, solving 1 
riddles. 

For a man with no in, 
and great uncertainty 
his future, Masch, 
seemed extraordinarily 
taxed 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 
lions, but too many of its 
sions are based on politics, 
technical merit. We're too 

(Continued on Page 
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· point is ex-
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push for diver­
labs still con- . 

mission to be 
,, ... ;~~!_•-.. t•IIIPldeide:r simula­
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-llllliw leaing of new 
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that 
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what an ene111y might u• 
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 Jabs 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

handful ol rebels <lm•,: .,. tilou- /1)," ' J 
sands of contented lab ·scien-1 -~ 
tists does not add up to a ~ ; -~ ~ 
crisis. Atom dispu_tes are not , ~ 11 
all that uncommon, they say. - " // 
What is unusual is the public ~ ~ /

1 
airing of disagreements -:f ~ ~'( 
something Federal officials . --..:: ~ s::, 
would like to stop. When ~ 
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 

'"u.ru:taYbiedly ti~.Yi dif[..e_cent 
i<~eas about S.D.I." and would ~ 
9§1.be_ser.ved by appointing 

1 

' more scientists, anxious over 
~ the X-ray laser battle, took 

=---r· : the unusual step of gathering 

n't saying so publicly. ~~ 

Magnific:...i lhousa 
bining SCIIOllfShip. 
vice. businns. as v. 
with dnirablt trad:' 
needed. Near Darts 
horses and indoor 
binalion academics 
llonl acctpltd. 
T. In ham, Versr 

its own leadership. If he had -~ ~ 
objections ·to the direction the ~ ~ 
program was taking, he was- ~ i 

But questions about the 
health of the nuclear labs are ------' signatures on a statement as-

. ~ ~ser'ting the lab had "no short­
. ~age of technical credibility 

. .~ ~ ;and scientific integrity." 
5 ~The California Legislature, 
,.Jrbicb helps oversee the Uni­
~ty of California, which 

1Um manages Los Alamos 
•Uvermore for the Fed­
. ·Department of Energy, 

• Uy"bliiet1 ror the crea­
• t1iiii ol a team of wea ns -lab 
) . . 

neers' who would have 
to all secret data and 
provide objective in­

tioa '° to members of 
- and the State 

Lecislature..-The action, , ·...-red by Assemblyman 

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 polltlcal 
masters: Unless -that perce 
tton ~hanges, the remarkable 
autonomy the atom scientists 
have enjoyed s ince the dawn 
of the nuclear era is likely to 
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RULES OF PROFESSIONAL CONDUCT 

·vice in California (hert 
'lnd is not, of itself, a • 
of Governors of the s~ 
tf:e Standards, which, 1 

ill be effective and bin 
(Amended by order of s 

79.)• 

(7) 

(8) 

Whether the fee is fixed or contingent. 

The time and labor required. 

(9) The informed consent of the client to the fee 
nitrcement. 

L NOTICES, LETIERJ~ 2-108. FINANCIAL ARRANG£.'\1ENTS AMONG 

n:KS, 

:ourt, effective April I, 1,\) ,\ member of the State Bar sh~ not divide a _fee for 
,-i;11 I services with another person licensed to practice law 

1ATJON OF PROF~vt10 is not a partner or associate in the member's law firm 
,r htw olfice, unless: 

·ourt, effective April I, J 

IRERS THROUGH THE 
IS. 

Court, effective Febru 

(I) The client consents in writing to employment of 
the other person licensed to practice law after a full 
di~closure has been made in writi~ that a division of 
fees will be made and the terms of such division; and 

(2) The total fee charged by all persons licensed to 
prBctice law is not increased solely by reason of 
provision for division of fees d does not exc 
rcasonuble compensation Cot all serv1 
to the clier.t. 

·ourt, efCective April I, : 
1111 1:xccpt as permitted in subdivision (A), a me 

. SERVICES. ti .,. s1111c Bar shall not compensate, give or promise 
,, m 11,11'1( of vRlue to any person licensed to practice law for 

1te Bar shall not enter 11 ,,. p11rpo~c of recommending or securing employment of 
or collect an illt.!I ••• 1a«!m1>er or the member's firm by a client, or as 

rr ·l\·;,r,J for having made a recommendation resu · in 
,.,,,;,l1Jymcnt of the member or the member' 1rm by a 

le when it is so exorbit•·lu ·nl. ·\ member's offering of or giving a t or gratuity 
the services performecl •> ,my ;>crson licensed to practice law, who has made a 

lawyers of ordinary prrr·c•,unmcndation resulti
1
ng . in the employ~ent o~ the 

nmunity. Reasonablene "".·111hcr o~ th~ members f1~m, shall ~t of itself violate 
>f circumstances existirrth1s n1lc, .prov1~ed that the gift or gr~tu1ty was not oUered 
itered into except whl"' c•ons1dcrat1on c,f any promise, agreement or 
e fee will be affected t,11,dcr~lunding that such ,. gift or gratuity would be 
Jrs to be considered, fortlK'oming or that referrals would be made or encouraged 
the reasonableness of a in Iii~ future. (Amended by otder oC Supremf!"'&-gJtn:1.:::--,.,. 

,,rr,•ct1ve Or.tober I, 1979.) 

d dif(iculty oC the <i.l~ ~-109, AGREEMENTS RESTRICTING THE 
· ·t t ft'•·' ~11-:MUKROFTHESTATEBAR. requ1s1 e o per orm • 

1.-\I A member of the State Bar shall not be a pertv to or 
if apparent to the clier pnrticip1ttc in an 11greemeiit, whether in connectio'n with 
,e particular employme th'' ,l'ttlcmcnt ~f a lawsuit or otherwise, iC the agreement 
ment by the lawyer rr.,1r1~h the right oC • member of the State Bar to 

• pr11ct1~ law. 

lved 8nd the results obt• 1111 Nothing in subdivision ( • .\) of this rule shall be 

tions imposed by . the el ::'.;:;;~ued as prohibiti~ such • restrictive agreement 

j length o( the profl 
lient. 

reputation, and ability 
ormil¥ the services. 

( U is a part of an employment or partnership 
Hl(recmcnt between members ol the State Bar 
provided said restrictive agreement does not survive 
1 IK> term of said p,irtnership or employment; or 

In requires payments to a member oC the State 
111,r ~n his permanent retirement Crom the practice or law. · 

.. t: '!·Ii 11. ACCEPTANCE OF EMPLOYMENT 
mum Standards for a · • 

1y be round at appendix 111 •11ot..-,r of the State Bar shall not ~k ~ accept employ-

••h 1'11111 

ment to accomplish any of the following objectives, nor sha ' 
the member do so if he knows or shoult1 know that the perso, 
solicited for or offering the employment wishes to accomplis~ 
any of the following objectives: 

(Al Brinl? a l~al action, conduct a defense, or assert 11 

position in litigation, or otherwise take steps, solely for thP 
purpose of harassing or maliciously injuring any person or 
to prosecute or defend a case solely out oC spite. 

(B) Present a claim or defense in litigation that is not 
warranted under existing law, unless it can be supported bv 
good faith argument for an extension, modification or 
reversal of existing law. 

(C) Take or prosecute an appeal solely for delay, or fo r 
any other reason not in good faith. <Amended by order of 
Supreme Court, effective . .\pril I, 1979.) 

RULE 2-111. WITHDRAWAL FROM EMPLOYMENT. 

(A) 

.. 

47 

In general. 

(I) If permission for withdrawal from emplovment 
is required by the rules of a tribunal, a member of 
the State Bar shall not witndraw from ernpiovment i~ 
a proceeding before that tribunal without it < 
permission. 

(2) In any event, a member of the State R11r sha ll 
not withdraw from emplovment until he h11s tak en 
reasonable stcos to avoid f see11hlc orejuc!ice to th" 
r11? ts o his client, including 1?ivin~ ue no to h1. 
cl ient, allowing time for emplov'l"cnt of othc · 
counsel, delivering to the client till oancrs qr;,. 
propertv to which the client i,; entitled. 11 nr. 
complying with applicable law<; and rules. 

(3) A member of the State Aar who 'Nithdraws fr:) '" 
employment shall refund promptly anv part of a fc <' 
paid in advance that has not been earned. However, 
this rule shall not be applicable to a true retainer fc t: 
which is paid solely for the purpose of insurilll{ thP 
availability of the attorney for the matter. 

(4) If uoon or Bfler undertaking emplovment, 11 

member of the State Bar knows or should know that 
the member ought to be called as a witness on beha li 
of the member' s client in litill.'ation concerning t h, 
subject matter of such employment, the member ma, · 
continue employment only with the written consent 
or the client given after the client has been full\ 
advised regarding the possible implications or such 
dual role as to the outcome of the client's cause an, 
has had a reasonable oPPOrtunity to seek the advic, 
or independent counsel on the m11tter. In civi I 
proceedings, the written consent of the client sh111 : 
be filed with the court not later than th,• 
commencement or trial. In criminal proceedil"lj[S, the 
written consenf 'ne~·-be filed with the court bu : 
tbe memln!l- has-.: the duty, before testifyinl{, o f 
satisfying the court that such con~nt has been 
obtained from the client if representing th" 
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 relat r> 
solely to an uncontested matter; or 
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RULES OP PROFESSIONAL CONDUCT 

ber of the St 
ct that is ill 
! r these Rt 
e State Bar Af 

nders it unrei 

(J) A member of the State Bar or the member's 
firm may include employees not members of the 
Stille Ber in a retirement plan, even though the plan 

· is based in whole or in part on a profit-sharing 
11rrangement. 

of t~e Sta t, 111 :\ member of the State Bar shall not compensate _or 
?ffect1vely; or. , e or promise anything of value to any person or entity 

:' r the purpose of recommending cir securing employment 
not pendinit ~~ the member or the member's firm by a client, or as a 
?r of the StL('Wllrd ror having made a recommendation resulting in 
is contrary ·mployment of the member or the mt:mber's firm by a 
the member •lient. A member's oCCering of or giving a gift or gratuity 
ed under the$ 0 nny person or entity, which has made a recommendation 
the State Bar.r,ulting in the employment ~f the _member _or the 

11 ,,mber's firms, shall not of itself violate this rule, 
rds an agree~,rovided that the gift or gratuity was not offered in 
Jf the State B:.0 11~ider11 tion of anv promise, agreement or understanding 

111,t ~uch a gift or ··gratuity would be forthcoming or that 
..r,•rrHls would be made or encouraged in the future. 

is likely tor -\mrndcd by order of Supreme Court, effective October l, 
ofessional Coi •1i!I.) 

, I :\ member of the State Bar shall not compensate or 
1 c?-cou~sel i·: ,n• or promise anything of value to any representative o( 
chent likely :,,,_. pre~s, radio, television or other communication medium 

11 1111t ie ipution of or in return for publicity of the member, 
· ,,,. 11,c•nbcr's firm, or any other attorney es such in a news 

condit ion rer t, ·m, but the incidental provision o( food or beverages 
>ut the em~ .1. ,11 not of itself violate this subdivision. <Amended by 

,,.J,·r 11( Supreme Court, eUective April l, 1979.) 

d freel:v aS!f . 3-103. FORMING A PARTNERSHIP WITH A 
or · l. ,\Wn:R. 

:th, in 11 on: -1111 ,n of the State Ber shall not form a partnership with a 
the tribunal ·,n tt<>I licensed to practice la1v if any o( the activities of 
e for IYithdrai ,,rtncrship consist of the practice o( law. 

RACTICE OF E HOI, ACCEPTING EMPLOYMENT ADVERSE 
NT, 

II not aid anv 
,uthorized praw ruhcr of the State Bar shall not accept employment 

r ·,1• to ~ client or former client, without the informed and 
•·n l'on~ent of the client or rormer client, relating to a 

I not practice "r in reference to which he has obtained confidential 
be in viola:111 ,,tion by reason or or in the course o( his employment by 

1risdiction. 1·1tr11t or former client. 

\NGEMENTS t-: ~-IOI, AVOIDING ADVERSE INTERESTS. 

l' mticr of the State Bar shall not enter into a business 
•r the member"1ct,on with _a client or knowingly acquire an ownership, 
legal fees eXet"1¼ry, ~ecur1ty or other pecuniary interest adverse to a 
•pt that: 1 •~nlcss (I) the transaction and terms in which the member 

•· Slotc llffr acquires the interest ere fair end reasonable to 
ber of the 5b'"''"1 1111<1 are fully disclosed and transmitted in writing to 
, or associatt'li•·nt In manner and terms which should have reasonably 
1ey, over II rft "1"h,r.t~ bi the client, (2) the client is given a reeson­
ber's death, tc ,'.~1'.''r~unity _to seek the advice or independent counsel o( 
·ciried perso~ 11' 111 • choice on the transaction, and (3) the client 

· •·nh in writii,r thereto. 

lar who unde•\ • 
:iness of a O S I02. AVOIDING THE REPRESENTATION OF 
pay to the ~, ;11s1-: INTERESTS. 

State B11r 11
1 ·\I 

t~at prQPOrtiOI ,r,,f,.,~ rnembct or the St_ate Bar_ shall not accept 
,urly represt,. 1 1 

ifln,il employment without first disclosina his 
I•• 11 ltin, 1( · " ?ased member any, with the adverse party, and his interest, i( 

any, in the subject matter or the employment. A member 
of the State Ber who accepts employment 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 S-103. PURCHASING PROPERTY AT A PROBATE, 
FORECLOSURE OR JUDICIAL SALE. 

A member or the State Bar shall not directlv or indirectly 
purchase property et a probate, foreclosure or judicial sale in 
an action or proceedinst in which such member or any partner or 
associate or such member appears as attorney for a party or is 
acting as executor, trustee, administrator, cniardian 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. PA ntENT OF PERSONAL OR BUSINESS 
EXPENSES INCURRED BY OR FOR A CLIENT. 

(A) A member of the State Aar shall not directlv or 
indirectly pay or agree to pay, guarantee, or reorescnt or 
sanction the representation that he will 011v ocrsonal or 
business expenses incurred by or for a client, prosoective 
or existintr end shall not prior to his employment enter into 
any discussion or other communication with a prospective 
client regardinit any such payments or ae:reements to oay; 
provided this rule shall not prohibit II member: 

(I) with the con~ent of the client, from 011vinit or 
grceing to pay to third persons such expenses from 

funds collected or to be collected for the client : or 

(2) 11fter he h11s been employed, from lendine: 
money to his client upon the client's promise in 
writine; to repay such loan; or 

(3) from advancing the costs of prosecutinst or 
derendine; a claim or action or otherwise orotectine: 
or promoting the client 's interes ts. Such costs within 
the meaning of this suhp11rae:raoh (.l) ,hall be limited 
to all reasonable e'.'<penses of lit_igation or reasonable 
e'.'<penses in preparation for litie:ation or in providil!ll 
any legal services to the client. 

(B) Nothinst in Rule 5·104 shall be deemed to abrogate 
any of the provisions set forth in Rules 5-101 through 5-103. 

(C) Nothine: in this Rule 5-104 shall prohibit a member o( 
the State Bar from reading or showing this Rule to a 
prospective client and describi~ the nature and extent or 
the conduct prohibited by this rule. 

RULE 5-105. COM~IUNICATION OP WRrITEN SETTLEMENT 
OFFER. 

. ~ ~·-· 
A member of the Stat~,Bar shlrfr proniptly c-;,~municate to the 
member's clicnl ell amounts, terms end conditions of any 
written offer or settlement made by or on behalr of en opposilllf 
party. As used in this rule, "client" includ'!s a person employing 
the member of .the St11te 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, 
errective ~larch IS, 1979,) "" 



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

Dear Ray: 

8835 Balboa Avenue 
San Diego, CA 92123 

April 11, 1983 

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 eveply divide these Maxwell shares, 
so that we can independently do whatever we wish with our 
respective shares • . 

Dav~ 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 Alpert 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 
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 
~hares. 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 ~ele­
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 

I 

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 i.s 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. 

ACK:mj 

Enclosure 

Very truly yours, 

~ 
Alan C. Kolb 

-----..-----~,._...---'--,,.....,..,.-----,-- --,----- =====--- - ., 



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 (hereinafter sometimes referred to as the 

General Partner), andWILBURD. MAY, FltANKW. 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 herein to "partners," 

it shall mean the General Partner -and the Limited Partners, unless 

otherwise 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 pursuant 

to the Uniform Limited Partnership Act of the State of California. 

? ... 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. 

1 



ARTICLE II 

Name, Character, Place of Business, 
and Te rm of Partners hip 

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 business 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 ti~e be a.greed upon by all of the partners. 

4. The partnership term shall commence on the 1st day 

of January, 1968, and shall terminate upon the 30th day of June, 

1969. 

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 foll~wing 

contributions in cash to the capital of the partnership: 

Name 

Wilbur D. May 

Frank W. Clark, Jr. 

Vernon H. Blackman 

2 

Amount 

$ 4,000.00 

4,000.00 

4,000.00 

• 



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 

Parker, Milliken, Kohlmeier, 
Clark & 0 'Hara 

$ 4,000.00 

4,000.00 

1,000.00 

1,000.00 

1,000.00 

1,000.00 

1,000.00 

1,000.00 

1,000.00 

1,000.00 

1,000.00 

s,·ooo. oo 

$35,000.00 

3. Each partn~r. 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. 

5. An individual capital account shall be maintained for each 

partner. 
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.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 nenoss of the partnership shall be 

determined in accordance with approved and accepted a~counting 

practices. The fiscal year of the partnership shall commence with 

the first day of the aforesaid term and end on December 31st. 

2. Subject to the provisions of Sections A and B of this 

Paragraph 2, the General Partner shall be credited with 25% of the 

profits of the partnership and shall be charged with 2 5% of the 

losses of the partnership. · The Limited Partners shall be credited 

with 7 5o/o of the profits of the •partnership and shall be charged with 

7 5% 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 the name of each 

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

4 



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~_~counts 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 Partner 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~ry to offset 

such losses which shall theretofore have been debited to the 

capital accounts of the Limited Partners as set forth in said 
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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 8 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 Agr~ement shall bear to the total capital 

contributions of all of the Limited Partners as set forth in 

said Article III of this Agreement. 

3. N.o 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 partners, 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: 
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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 assignme~t for 

the benefit of creditors or any bond, confession of judgment. 

chattel mortgage, deed, guarantee, indemnity bond, surety 

bond, or contract to sell or c_ontract 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. 

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 may assign his ·interest in the 

partnership or pledge or otherwise encumber such interest. or sub­

stitute another person for himself as Limited Partner hereunder. 

7 

----- --------------· 



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, adminis.trators and assigns. 

6. This Agreement may_Qe 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. I 

a Delaware corporation 

SEAL 

General Partner 
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Attorney in Fact 

James · , ~ .. Camp . /1 < • < . 

I 

. . . . . 
. ....-,---

. . 

. CJ2L > 
· an . oo man 

. 
Cc e L,J 

. . .... •. 

. . : ' 

· .. · 

- ..... _ _ __ .. . - --- · •-♦--------·-- . 

.. < •. 

.. . 
:·. 

_f.\ . ~~ 
~p~t··. 

•;,. .~.~ 
. ; .... ~· 

;- .. (. ·: 



. SEAL 

,,. 

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

Limited Partners 

STATE OF ~~­
COUNTY OF d'~~c{~ 

) 
) ss. 
) 

, 1968, before me, the 

undersigned, a Notary Public in and for said State, personally 

·. appeared6/dtO::xJ . 'l(: -2n-e.;."J,r:;~ known to me to be 

the {j?h,La,.,L~ 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 

acknow.ledged to me that such corpor.ation executed the within in­

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

Directors. 

WITNESS my ha~d and official seal. 

a e. 

. SEAL My C ommi Expires· · My Comm1$sion "Expires May 23. 19n . 
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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 

FRANK W. CLARK, JR., VERNON H. BLACKMAN, JAMESY. 

CAMP, JACK .KRAMER, WALTER R. HILKER, JR., OMAR J. 

FAREED, N •. MAT~HEW GROSSMAN, STANLEY L. BAUER, 

MARK TOWNSEND, JOHN F. O'HARA .and WARD N. ALBERT, 

known to me to be the persons whose names are . subscribed to the 

within' instrument and acknowledged that they executed th~ same . 

. 4~ ,) ~-~:zu.~ 
Notary Public in and for said S_tate. 

SEAL My Commission Expires JAM 2 4 1971 · 

ST~TE OF 
{{~ Go 

GOUNi'Y OF . ?_· ~ ~ 

On hk••e-&;1· ~~ /9!( .I', before me, the. under­

signed•, a Notary Public in and for said State, personally appeared 

STANLEY J. GOOD~, known to me to be the person whose name 

is subscribed to the within instrument .and acknowledged that he 

executed the same. 

WITNESS m.y hand and official seal . 
. . __,- ~ / 7._J 

r / ... - . - / __ s ,/ ·,~ c• · 

'· . 
, . 

• . • !J ~• : 
•·.-i 

... · ·!··.:~;~~ 
. .. ~ .. ~ 

' . ..-;,.,,.:... . 
' . .. .. 

... .. . J·, 

ary ic in and or sa~d . _ ... ,: _ 
I . ·:·" 

, . .... 
My Commissi.on Expires ; ~/ ~ CS,/ /~ / 9,:7/ .:'.,· 

• ✓ ~ . 

V 

. ., . ..;~ -·~ .·· 
. ' , I '_' 

lfill ict pertormei:f In the City of St 
Louis which adJoins St. Louis eounty, 
for which I was commission~. .. \~¥{' 

. 11· 
., .. "•¼.::.·· ... -:.: 

; ... , : - . 
~ -...:·· . 

. ·: ~J~-•• ~ 



STATE OF CALIFORNIA ) 
) SS: 

COUNTY OF LOS ANGELES ) 

-On February 16, 1968, before me, the undersigned, a 

Notary Public in and for s_aid 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. 

~~~-
Notary Public in and for sa_id State. 

~'.i71 My Commission Expires __ · __ '--~_1 _., ___ .-~_, ___ _ 

STATE OF CALIFORNIA ) 
) as~ 

COUNTY OF LOS.ANGELES )-

On ____ F._e._b_.r._uary___.,_ __ 2_7 ... , _1 __ 9 __ 6 __ 8 ______ , before me, the under-

si~ed, 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. 

SEAL 

ISABEL K!I S!-WlOR'AN 
NOTJ.RY Pl' !I I<: . C-l llfOilNIA 

PRINC IPAi ~ fF ,C.E IN 

LOS ANCif lU COUNn 

My Commission Expires November 6, 1970 
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STATE OF CALIFORNIA 

COUNTY OF LOS ANGELES 

} 
} ss. 
} 

On February 14, 1968, before me, the undersigned, a 

Notary Public in and for said State,. personally appeared FRANK W. 

CLARK, JR. , kriown 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. May 

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

WITNESS my hand and official seal. 

SEAL ~~J'~:mJ otary ublibin and for said State. 

My Commission Expires November 6, 1970 

, 
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