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The m tntmum future achievements of science and 
technoloay in the next several decades can almost be 
predicted with ce rtainty: such achievements will be at 
least as great as those of the past several decades. In 
order to grasp some of the implications of this minimum 
p red ictio n, reflect for a moment on the four great new 
techno logies of nuclear energy, space, automatwn and 
solid state electron ics. None of these technologies exist
ed twenty years ago, but the fact is that today they are 
in the process of remaking the world as an environment 
for human individuals and soci'eties . Exploitation of these 
fields is barely underway so that, even if brand new tech
nologies are not developed in the next twenty years, the 
techno logy progress rate cannot possibly slow down. 
Of course, it appears more likely that the "scientific ex
plosion" we are currently experiencing is not leveling off, 
so that instead of minimum est imates of future techmcal 
progress, much less conservative thinking w ill probably 
be more successfu l. 

However, the purpose of this essay is not to attempt 
ser ious guessing as to the poss ible future achievements of 
technology other than to establish that th ey could be 
very g reat indeed. The purpose is to speak o~ a much 
more serious problem -- will we and our children be 
either dead or have reverted to the savage existence of 
root-gathering within the next several decades. As in
credible as the constructive potential of science has turned 
out to be even more incredible has the destructive poten
tial prov~n, and by judicious use of nuclear bomb~ , poi
sonous gases and deadly bacteria, it should be posstble to 
destroy any and everything that bas meaning for men. 
It seems trivia l to me to argue th at perhaps after all, as 
of ri g ht now, not every single last human being and blad e 
of g rass would be destroyed by nuclear, chemical and 
bacteriological wa r. If such u ltimate capacity does no t 
exist as of right now, there can be li tt le doubt that wtth
in two decades it could exist. ln this context I recall a 
remark made by a very well known general shortly after 
World War II when the implications of automatic war 
were just beginning to be dimly foreseen. With charac
teristic hard-headedness this general remarked that the 
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difficulty with push-button warfare was that the only 
things that existed were the push buttons . U nfortunately, 
much more than push buttons exist today . 

Certainly none of these id eas regarding the vi rtues of 
science and the dangers of war can be very new to any
one reading this essay and we h ave all at one time or 
ano ther sa id - " but what can I do about it" . The who le 
purpose of thi s essay is to point at somethi ng specific 
wh ich can be done by individuals. 

Recently a speech by Szilard was sent ro me by a 
friend, and it was this speech that bas prompted thi s dis
cussion. Dr. Szilard is a man we ll qualified to be con
cerned with the destructive possibilities of modern 
science. Fermi and Szilard did the theoretical work on 
fission mentioned in Einstein's letter of August 2, 1939, 
to President Roosevelt which launched big-sca le nuclear 
research , and he persuaded Einstein to send the let ter. 
In thi s speech Dr. Szilard suggests a tentative set of mod
erate, spec ifi c steps whi ch the United States government 
could take on its own initiative to lessen the danger of 
war. Includ ed among these are two uni lateral pledges: 
1) America should uni late rally proclaim that she would 
not resort to any strategic bombing of cities or bases 
(either by means of atomic bombs or conventional ex
p losives) , except if American cities or bases are attacked. 
or if there is an unprovoked attack on cities or bases of 
one of America 's allies; 2) America should proclaim 
that if in case of war she were to use atomic bombs 
agains; troops in comb~t, she would do so only on her 
own side of the pre-war boundary as long as simi lar 
restraint were used by the other side. This second pledge 
requires a fundamental understanding, probab ly not yet 
expressib le by a po li t ician w ho must get elected, that the 
aims of war can no longer be stated as in the good o ld 
days as "unco nditi onal surrender" , but must be severely 
limited to some form of part ia l defense. 

It is not possible in this short space to do justice ro 
Szilard's ideas, but let me quickly get to the last point, 
namely that there shou ld be a Lobby of scienti sts in 

(Continued on page 14 ) 

13 



HARNESSING THE 
ELECTRON BEAM 

WHAT IS E-BEAM EQUIPMENT? 
WHAT DOES IT DO? 
CAN IT BE PUT TO 

WORK FOR YOU ECONOMICALLY? 
WHAT IT IS : All oyd E lectronics' electron beam equipment 
consists of a line of self-contained units employing electron
bombardment heating, in a vacuum, for evaporating, welding, 
brazing, or zone refining. 

APPLICATIONS OF E-BEAM TECHNOLOGY: 

Evaporation : Alloyd E-Beam Equipment produces high-purity 
th in metall ic and non-meta ll ic fi lms by vapor deposition of 
high-temperature materiais. Films can be of the most difficult 
materials - beryll ium, tanta lum, silica, a lumina, etc. Evapo
ration equipment can be used in: Electronics, for producing 
thin fi lms for use as capacitors, resistors, magnetic memory 
devices, etc.; Op tics, where thin fi lms with unusua l optical 
properties are under investigation; Other applications, where 
thin-film deposition of difficu lt materials is desired . 
W elding: Alloyd E-Beam W elders are used for experimental 
or production welding and brazing of refractory and reactive 
metals. H igh vacuum is coupled with high-power density -
making possible contami nation-free, narrow, heat-affected 
zone welds in titanium, beryllium, tungsten, molybdenum, etc. 

ADVANTAGES OF ALLOYD EQUIPMENT: 

1. ) Flexibility through modular design. Basic components in
clude electron gun and power supply, vacuum chamber, and 
vacuum-pumping sys tem. These are avai lable in any combina
tion, thus can be easi ly and economically tailored to any 
application . 2. ) Low, safe voltage ( 30,000 volts max.). Elimi
nates x-ray hazards. 3.) Simplified maintenance. For example, 
the electron-gun fi lament can be serviced without removing 
the gun. 4. ) Simplified operation. Fingertip controls, located 
directly underneath the chamber, provide operating ease. 

Benefits from Alloyd's modular-designed 
electron-beam equipment are numerous and 
substantial, not only in terms of reliability, 
but of flexibility and cost. 

Mark VI Electron Beam 
Wel der - for clean, 
crack-free welds in even 
the most refractory and 
reactive metals by elec
tron bombardment. High 
vacuum eliminates con
tamination . Ult ra-narrow 
heating zone permits op
timum control and pre-
cision. 

Write for complete information. 

The El ect ron Beam At 
Your Service - Our labo
ratory is part of an ad
vanced, complete facil 
i ty lor electron-beam 
welding, brazing, evapo
rating, melting, and zone 
refining. We also offer 
engi neer ing, consulting, 
and R & D services in 
systems design and de
ve lopment. 

Mark V Electron Beam 
Evap ora tor - a reason
ably priced, highly flexi 
ble un i t for producing 
thin metallic and non
metallic f ilms by vapor 
deposition through elec
tron bombardment hea t
ing. Completely self
conta ined. 

a lloyd 
electronics 
corporation 

35 Cambridge Parkway 
Cambridge 42, Mass. 

UNiversity 8-6900 
(Area Code 617) 
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Washington speaking with the sweet voice of reason of 
the absolute necessity of peace short of unconditional 
surrender and that this Lobby should be able to deliver 
say 10 per cent of the votes for those representatives and 
senators who have insight into this absolute necessity. 
In order to help deliver these votes, people who believe 
in this Lobby would be pledged to contribute two per cent 
of their income to support these representatives and 
senators. 

Quoting from Dr. Szilard, "the Lobby must not wield the 
power thar it may possess unduly. People in Washington 
want to be convinced, they do not want to be bribed or 
blackmailed. He who gives consistent financial support to 
certain key members of Congress may evoke their lasting 
friendship and may count on their willingness to listen to 

them, as long as they talk sense. He who talks to members 
of Congress, but does not make sense, will not accomplish 
anything of lasting value, even if he temporarily sweeps 
some members of Congress off their feet by making huge 
political contributions to them." 

If there is further interest on the part of readers of 
this essay in the ideas of Dr. Szilard and in the formatio n 
of a lobby in Washington which represents the respon
sible opinion of a portion of the scientific community 
regarding issues of peace and war, I suggest that you 
write to Dr. L. Szilard, Hotel Dupont Plaza, Washington, 
D . C. 
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