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SCIENCE

THE ENDLESS FRONTIER

A Report to the Presidernt
by
VANNEVAR BUSH

July 1945

Foreword by France A. Cérdova, 14th Director of NSF

Ol ol 5L b ol pen i cpl (SIle YO Clad )5 Comslie 4 adS Jlo 5o
g A e azao Voo 5l oo g0 oo (g M08 ciiliw gelyn oladon dcgae
OJ.A.'T JL...JV& )QWJ‘;U"BA‘)’“" wlumb)ydsémw



Y @l Gy B geid y ol Jlw Y 4o ple |

3 e sbis 53 (g iyl 9,3 50 5e Jole Logos g lgily i

Iy Sloes dll fad cpallans ) o Su,b blod a4 08 o (A (5,0l 5 ole saie;
ole slp A ale ps jo Cdgo il Coenl 4 aS wils o o Uy e
w5 copl (S 5l S Jlsdians «wl ools axgs

VYA VYRV SRV -PYS dbl b aallags, @
VEYF VOSY V 0 -AFe oS @
VAFA NYYY gy lgily  ®

oé)jT ‘) ‘S)LQAS.YQ «ls Jm‘ M!a L.:‘ N (.99“*&"’» A_JL:S sdodio o L)JJJ‘M) co.w
eyl ol a lacdgs 28 con o ple (g 08 Canliw la)liigs 1o a5 ol

Wi oo 25 0 |y ol 5l cisu a5 sl amino Frosgas OLS )l dedde om0

AR e O
SR A e S sk
VLR A A D A B P S §
Eﬁﬁ-ﬁa\?ﬂﬁ;;i;ﬂ@%;g-_g;&;rﬁab '
O A R L (LA
Q@’J@M@é}.*J-’ﬁ‘.‘-l'ﬂ'\:p«_(.h‘g\;lliu%
A ST IRE S (FS T )
CRl o Wt il a5 il
S SRR RICACE S TPETT N
s S AsSeS e

s iy Jlo Ve 305 g olSils iz ssmetils Sy Lamgs S

il 00l Ol 55 Oygo @ ol Slles e g 0ald



n b et G oSl S99 55 0 53940l o s ¥

S ) g el e o paad aal U a ) o) i 5 ) gal cugd O

Ol A o a1 903 9 () et 03 Ot S (30 2 48 g g

L 2l 03 )8 o 4SBT i 5 O gy 4B g3 S 0 2l

G wila € gl con )y O ) o) §citais 5 Jiga) o2 Shan 51500 g
g dean B3 52l Gy JGBL .. . | asSRa e

as'nah oy fascd gl o Ak plar 2l e
Gl sy R A 555 (5 DA S 5 55 s 090 B U bl
CMCasa 5033 Al 03 03 (ligs SLaSS IS 1 AS ) g8 5 LacaSis
ciulhl L § g9 033la a3 200 8 (g g a5l aadicea 1l (i

RS U ) AS Mg S ) e G S ) e AS g
Jean R385 g ALK iner § g0 3 ghia 83 S BT
OEaiCaan g gl g sassie e 30 A e G B S

13 il 3 Ot JAT 4al 48 Jaad 15 )3 5 g e ) g JAY sLaSn 3

3 a4y o Ghog5 slaadsise jl gy ay asl By o all fad cpallans,
i Sl i oS 0y a5 WS o Camme 2Rl I3 8 e SO ol
o S o dglie S b1, abl L gt Lasetie ' LS ais ol o plosls
lcdgs (5,108 @ lo s ool g5 5 aS 0090 (oS dlll b s Sl Siine

@ cpl g ogdle oo oo plol |y IS cpl g5 aSly 00l oo Sde | ole o

', Kealy



0 ol &9 SHBOgeid y o T Jlw YO 4o ole u

POSTSCRIPT ON RASHID AL-DIN

Erancis Bacon was not the first person to suggest the government funding
of science. He was anticipated by the extrzordinary Rashid al-Din (1247
1318). Rashid, in a remarkable carcer that paralleled Bacon’s in many
ways, rose o become Vizier, or chief minister, to the Persian Empire.
A scholarly man, he collected all the knowledge open to him in his
vast Jami al-Tawarikeh (1302). In language very similar to Bacon's,
he defended government support for research: “There is no greater service
than to encourage science and scholarship’, he wrote: ‘It is most im-
portant that scholars should be able to work in peace of mind without
the harassments of poverty’. Unlike Bacon, however, Rashid left little
lasting influcnce. He was exccuted for blasphemy, after which his head
was carricd through the streets of Tabriz with cries of: "This is the
head of a Jew who abused the name of God. May God's curse be
upon him!" His murderers then destroyed all the copies of his books
they could find, and although some survived in the librarics of neigh-
bouring Muslim states, his work influenced neither them, nor Europe.

Although circumstances ensured that he would never assume Bacon's
importance, he retains onc advantage; unlike Bacon, he was a decent
man. His letters reveal him to have been humane, wise and humorous
and, unlike Bacon's convictions for corruption, his own trial was trans-
parently unjust and the charges against him manifestly false. He was a
pood, as well as a great, man.

Terence Kealy, The Economic Laws of Scientific Research, 1996, p14
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U.S. R&D
Investments

RESEARCH AND EXPERIMENTAL
DEVELOPMENT (R&D) TRENDS IN
GOVERNMENT, INDUSTRY, HIGHER
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