Froelich Tractor in lowa and South Dakota, 1892 (Photo 1)

The Froelich Tractor in the field—South Dakota, 1892 (Froelich Foundation)

“Froelich Tractor Photos, Langford, South Dakota, and Froelich, lowa,” 1892. Courtesy of Froelich Foundation and Museum



Froelich Tractor in lowa and South Dakota, 1892 (Photo 2)
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John Froelich threshing near Langford, South Dakota in 1892 using his gasoline tractor. (Froelich Foundation)

“Froelich Tractor Photos, Langford, South Dakota, and Froelich, lowa,” 1892. Courtesy of Froelich Foundation and Museum



Froelich Tractor in lowa and South Dakota, 1892 (Photo 3)

“Froelich Tractor Photos, Langford, South Dakota, and Froelich, lowa,” 1892. Courtesy of Froelich Foundation and Museum



Froelich Tractor in lowa and South Dakota, 1892 (Photo 4)
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“Froelich Tractor Photos, Langford, South Dakota, and Froelich, lowa,” 1892. Courtesy of Froelich Foundation and Museum



Biography of John Froelich from lowa Inventors
Hall of Fame Pamphlet, 1994
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Courtesy of State Historical Society of lowa, 1994
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requiring high precision, and most people
would not need to useqr "

The Prototype, 1939

Progress an the Ccomnputing machine had thus
fiar been achieved at AtanasofMs desk in lowa
State College's Phivsics Building rather than in
a laboraton o workshop. “All ol ' my work on
the capacitor memory and the add-subtract
mechanism was 1'||1i:'g-|}.' theoretical, no AT
mentsowere used inders ing the cirenits or in
checking them:” By the end of 1938, however
he wis eager to begin building o protobype
Sinee the trip to Hlingis, | had used more than
i Vear 'L‘-I.IrL.IIiL', 1|:1|.\1|} L1} _iu',.:l_',l'ln_' anil |ll}.'J:'
circuits for adding and subtractineg. 1 now felt
much more confident that the project would he
a sueeess and 1 konew that T eonld net g0 om
alone.” Early in 1939 Atanasoff applied for
timancial support for the project in the form of

~CONOENEERS
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grant from Robert Buchanan, dean of the erad-
wite school at Towa State Collece. The
requested. money, wheh was to be used fin
materials and shop work as well ds for an
totaled $650
approved the request later that spring, and
Atanasofl hired Clifford 5
eraduate student i engmeering frinn Ames
Berry began work with Atanasoff at the stirt of
fall semestor 1434,

The two men gal along well tozether from

assistant s salars Buchanian

HI'I Iy, ELCVOTneE

the Leginning, "Berry wis one of the Lest
llJIIILE'\ that could have ]h|i!:n'|||-|‘! ta the proj-
eot,” said Atanasoll, “After he had worked for
'\.Illll'| Bime, 1 |~i|l."|'p that Tie ]-.ul !|_||||_ only | []“.
regquisite mechanical and electronic skills, Bt
alsa that he had vision aned mventive skills as
well.”

Clifforel Felwird HI'll:. wis pust 11;-|_'_1||r||||l_';
his graduate eareer when he went to weork For
Atanasolt
plans for the computing machine during the

He had read 1||:'HI|'_'|||. Ainasolft s

(& Arvis A8 CoNDENEEAS EaCH)

= (_ﬁaw FEL PONTE
L
A \

5 AP NG
SEREHE &
2 30 Lars S

o o
AT Ly
Y SRR

G AR
SHTEHES

The prototype of the ABC. (courtesy the Bepartment of Special Collections. ISU Ny

Courtesy of State Historical Society of lowa, Silag, William, “The Invention of the Electronic Digital
Computer,” The Palimpsest, Vol. 65, No. 5, pp. 159-177, September/October 1984
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summer of 1939, and had a wood grasp of

Abanisofl's gouls when he joined the project in
September,

Atanasofl hiad meticulously worked oul
designs for some parts of the proposed com-
puter, but he had only rough ideas of the
remainder of the machine; There was also the
complicated business of perfecting the
sequence of mathematical steps the computer
wanld use for solving systems of equations,
which was, after all, the machine's prnecipal
objeetive. Atimasofl had been thinking aboul
these steps in the preceding months of plan-
ning: "L had bégun to consider other pimblems
of mathematios and physies to which the new
method [of calculation] could b applied, To
this end, I'suggested o Clifford that we
muementarily forget the ‘solution of svatems
and build 4 computer. We of conrse realized
that such a computer should and must be a
simple sadget, We did not dare to build every-
thing into our plans, Our skill as inventors
depended on how well we chose between these
factors, the indispensabile and the impossibile ™

Inafew weeks u prototvpe computer began
b tuke shape in their basement workshop in
the Physics Building, It was the size of a bread-
B, with electrical components mounted on
one surfice. and could be moved easily avound
the workshop, “This prototype was designed to
work out all of the aspects which worried us
abont this kind of a computtation,  Atanasoff
axplamed. It included the key components of a
complete caleulating muchine i sealed-down
form and without many of the accessories
needed for practical operation, but it allowed
the inventors to see whers their adeas were
leading them. " Almost as soon as the prototy pe
was completed, it besan to work very well, Thie
assembly procedure for the lonrie cireuits which
Berry had devised made them perfect ™ The

Lefi: Cliffard E. Berey holding vacaum tulws thal
were piad of the ABC x memory bank, ¢ 1941
teoirtesy the Des Moines Hiwistor
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lirst demonstrations of the prototype were con-
ducted in October 1934, “Our visitors who
understood what was going on were surprised
Lo hnd so much structure giving additions and
subtractions that were eorrect.”

Atanasofl admitted that the prototype was a
viery crude device, “It could just add and sub-
tract the ].Ir!hll!p 1rl:||.li\'j|||;_'|1ti. of decimal num-
Lers having up ey cight |‘.I]iﬂ.'l“i. Nevertheless
Clifford Berry and I regarded this machine asa
great success. It settled many doubts abiout
how an electronic computer should he built

EW e bath knew we could build & machine
that could do almost anyvthing in the way of
computation, ” A demonstration of the -
tutype: for college officials in December 1934
resulted fna grant of 3810 from the Towa State
College Research Couneil to build a full-scale
machine capable of solving svstems of er]i-
tions. Constroction of the larzer machine, later
named the “Atanasoffl Berry Computer”
[ABC], began immediately after the winter
holiclays.

The Atanasoff Berry Computer,
1940-1942

T order to get started fast, | decided to take a
chance and estimate the size of the machine. 1
knew a few dimensions of the various parts tht
were to mo o anto i f;llll(” without very much
figuring, I made an estimate of the size of the
total machine and arrived at roughly the size of
anoffice desk, ™ Soonalter Christmas, Atanasoff
orderéd sume angle {ron for @ frame and asked
Clifford: Berry to start putting it together, 1
think I'was lucky, ™ he onee said, referring tohis
ijuick estimates of the sizeof the frame. “As we
progressed we did not often have to redo por-
toms onee they were built,”

Atunasoff s pioneering vacuum-tuhe eir-
cuitey proved trustworthy in the tests he and
Berey vonducted with one of the machine's
add-subitract mechanisms in January 1940

Courtesy of State Historical Society of lowa, Silag, William, “The Invention of the Electronic Digital
Computer,” The Palimpsest, Vol. 65, No. 5, pp. 159-177, September/October 1984
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Subsequent work on the ABC proceeded with
oy bew minor ditheulties dorne 1940 and
1941, In Mav 1942 Atinasolf and Berry: conmi-
pleted construction of the maching and began
demonstrations and tronbleshooting, Thes hil
speent abiout 55,000 on the progect, with Berry's
salary accounting lor much ol the money spent
The mathematical processes and most of the
engineering features of the Atanasoff Berrs
Computer seemed Bultless: “during the con
struction of the computer, we had tested and
corrected each '1II1'|-\.3.'\1_1'||| and so the shake-

Analog computer: A computer that opeetes
hf- canvertimge nunbors into ||||'.|.'u|i.||||:'
|_I|I}"t'i:.'.ll (uantities such as the lengths of
rocl, rotations, or voltages. [A conventional
wattel offers an example of walog measure
ment. Time s measured by the pelative

posttions of the hands on the face of the

watch, Forexample, 1:17 s represented by
the Bonr Band between the 1 and 2, and the

mamtes hand Detween the 3 and 4.1

Binary: A number sstem usmg two digits:
ustally | 00 It §s the most common
svalem use] i Ofnpulers The vialue of @
nimber is determined by the relative JHsi-
Hon of s and (s, For |':..|||||1.|:|-

decomal numibier Binary eipisivalent

I CUCHMMI ]
2 D000
i OO0 1
I CHMOCH 1AM
5 (R T
i CMOCNME] i
T (UL RN RN
5 T
4 O0OO0T0T
1] (MMM LD

Binary system of counting: Blocks of 1, 2, and
| powers of 2 (D= DD D= g
| 2T w2 =16, ¢tel) are dsed 1o huild
numbers that we associate with the decimal
mumber svatem, A hinary pumbers built

from the eight eolumn to the left: a0 11 W

down did not require much tme exeept fOr one
i Thie i had todo with the reliability of
the ABC's electric-spark method of punching
holes in banary cards. " We had tested the base
twa card svstem rather carefully, but the
mmibier of tests was not sufficient to find an
errorwhich oceurred dnee in 10, 00000 100, O
times. This meant that when wee tested the
complete machine, in the spring of 1942, we
discovered that the card svstem was rather
gonel, bl not good enouch.” Deternuned to

establish an error-free computing operation,

colummn indichtes that no hlock of that
number 15 necded, whale o 1 in o columm
indlicates that a block of that power af 2 4s
needed Lo boald the ilr\n'{'\ll number. Thiss,
i wraniber 3 s bl from 1 1-hloek, and
2 hlock (or 1+2=3), The number four Is
Lindlt frem 0 Lhlock, 0 25hlock, and 1.2%
block (or 0+ 0+ 4=4), The number seven
i built from L 1=-hlock, 1 2%-block, and 12+
block (o L+2+4=7} The mumbatr ten s
Tundlt froem 0 1-block, I'2%-hlock, 0 22-hlock:
and 1:2%block {or 0+ 2+ 0+ 8=10). Large
numbers can thus be simply represented
fin COTplers s ing oy i system al Us and
E]

Rit: A single binary digit, o 1 or 00 A bit is one-
eiehth of o hyte

Byte: A cluster of eight binary digits: A byte is
composed of eight bits.

Capacitor: A deviee for storing an eleetrical
cliarge, also called o condienser

Decimal: The number system s ten dig-
its, U throush 9. It s the most common
avatem used by people for counting

Digital computer: A compuitor thit operites
with mumihers exprisssed in digits, whether
in u devimal, binary, or other number syss
tem. LA digital watch indicates time dipeetly
in numbers, such as 117

Courtesy of State Historical Society of lowa, Silag, William, “The Invention of the Electronic Digital
Computer,” The Palimpsest, Vol. 65, No. 5, pp. 159-177, September/October 1984
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neither hid anv inclination o return o work in
Ymes: Back at Towi State College, whoere thie
ABC hiad been stored. the muchine was finally
dismantled

Meanwhile, the computer industry lad
begimn Lo 11r'\t'lh11 and in the mid-1950x pratent - "
controversies arose that cansed corporate Juw- ‘
vers i 111'\_:t|| tracing the ancestey ol the elee-
tronde digital computer, Several lawvers,
working independently, and on different cases,
“discoverad” Aranasoft, Berry, and the ABC.
[he fivst discoy ery wis made by an IBN Livwver
in 1954 but Atanasoft did not become a muajor
center of attention o the pabent controversies
until the pod-1960s, when lawvers for the Hon

eyvwell € orporiation beran building a-case that

challenged the legitimaey ofa patent by which
the Sperry Rund Company (mamufacturer-of
the UNIVAC computer) was collecting royul-
ties from its competition, including Hon-
eywicl]

Phe case wont to taal in Minneapolis, honme F
of the Hoanevwell Corporation, in the lite
19605 G o decision invalidating the Spery
Hand Company patent was made by Federal

ALttt remaing af fowea State Uafeersity of the
Atenasuff Bevry Computer. {conrtesiy the Depart-
mant of Special Collections. ISU lilivdary

Judge Earl Larson in 1973 Judge Larson s
dectsion named John Vincent Atanasoff as the
priginator of several of the major engineenng
concepts on which the rise of the electromt
comprter, and the computer industry, b
taken place in the lite 19405 and 19505, While
the court did not grant Atanasolf or anybody
vlse either monetary reward or reassignment of
patent rights, the court destroyed all other
cliims pertaiminge to the mvention of the elec-

tranic digital computer, including thosse
A ol gieee of ome of the ABC s micimory druns, advanced by Spierrv Rand.
canrtesy the Department of Specied Colloetions Atanasoff is h'*'-l‘lj'." enough with the court's

ISU library decision. “What each man accomplishes

Courtesy of State Historical Society of lowa, Silag, William, “The Invention of the Electronic Digital
Computer,” The Palimpsest, Vol. 65, No. 5, pp. 159-177, September/October 1984
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depends on his brains and energy,” Atanasoff
remarked in an interview a few years ago, but
also on the surroundings in which he works. In
this, timing is important.” And about the tim-
ing of the ABC, he said simply, “I am very
grateful that fate should have placed me at the
beginning of this great adventure.” []

‘ Note on Sources ‘

This essay is based on a larger study of John Vincent
| Atanasoff and the Atanasoff Berry Computer now in prep-
aration by the author. Primary sources include interviews
| with John Vincent Atanasoff: the scientific papers,
speeches, and correspondence of John Vincent Atanasoll
and Clifford Berry, pretrial testimony, recorded on vid-
eotape, by John Vincent Atanasoff in connection with
United States District Court, Fourth Division, Hon- |
EYWELL, INC. v, SPERRY RAND, ET AL., No. 4-67 Civ
138, decided October 19, 1973; Federal Judge Earl Lar-
son, “Findings of Fact, Conclusions of Lawand Order for |
Judgment,” .S, Patent Quarterly 150 (March 1974)
673-773; excerpts from John Vincent Atanasoff, “The
Advent of Electronic Digital Computing,* forthcoming in
the Annals of the History of Computing, Arthur W. Burks
and Alice R Burks, “The ENIAC: First General Purpose
Electronic Computer, ” Annals of the History of Comput- |
ing 3/ (October 1981), 310-399; and “From One John
Vineent Atanasofl,” a documentary film produced at Towa
State University under the direction of Steven Knudsen
and released in 1953 [
Among the secondary sources consulted werne
Christopher Evans, The Making of the Micro (London,
1951); Kathryn Fishman, The Computer Establishment |
(New York, 1981); Herman H. Goldstine, The Computer |
Erom Pascal to von Neumann (Princeton. 1972) Dirk
Hanson, The New Alchemists: Silicon \-'n”r_:_; aned the
Microelectronics Revolution (Boston, 1982). and David
Gardner’s historical articles published in Datamation
Ihie anthor wishes to thank John Vincent Atanasoff and
Alice Atanasoff for their generosity in responding to
inquiries, and supplving documertary material. The
author is also gratetul for assistance and encouragement
provided by Ste en J. Fullerand Loren N: Horton of the |
Olhee ofthe State Historical Society, by Steven Knudsen
Bavid L. Lendt, Robert Lindemever, Richard Lowitt
Michael Mendelson, Robert Ottoson, and Jane Smiley.
v : all of Towa State University, and by the staff of the Special
John Vincent Atanasoff in his Maryland workshop, Callectibng: Depatie it e G e
¢, 1967, (courtesy the f)g'.n(u'hn('nt (_}f 5!}(‘{1'{“’ Col- library in Ames, particularly Be ky Owings

lections, ISU library)

Courtesy of State Historical Society of lowa, Silag, William, “The Invention of the Electronic Digital
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The Atanasoff Berry Computer

The Atanasoff Berry Computer embodied four
"-"f-'mi‘il't‘rm'!imrﬂ ideas: digital electronic logie
circnils, binary enumeration. serial calcula-
tian, and regencrative memory. Atanasoff s
memory component included a pair of elec-
trical recording devices he called “abaci” ele-
ments, one called o keyhoard abacus and the
other a counter abacus (see illustration of the
ABC on page 177). The ABC computed by
adding a number on the keyboard abacus to a
number on the counter abacus. “The numbers
on the two abaci thus play different roles,”
Atanasoff wrote in 1940, "One is left
unchanged, the other is enhaneed or dimin-
ished by the first in the course of the opera-
tion. Atanasoff und Berry planned their
machine to operate on thirty abaci of each type
(2 x 301, each containing Sifty (30) binary
digits, for a total of three thousand bits of
Midmory (2 % 30 % 50 = 306K},

Far abacus clements .-\.rf;rlu.'.-n_f;" wsed small
tubular paper condensers, fifty per element,
The condenser elements peoupicd radial posi-
tions at six-degree intervals within a hollow
eulinder of bakelite measuring eleven inches
Long by eight inches in diameter. Each eylinder
hetd thirty-two fifty-condenser abucus vle-
Ments (two of the thirty-two were idle hy
desizn ), arvanged in rings along the inner wall
of the bakelite cylinder, The condensers’ inner
terminals connected to a common lead: their
outer terminals conneoted to contacts poking
‘ont through the wall of the eylinder. As the
culinder rotated on its hevizontal axis, anee per
Sfﬂumf. these contacts were read and
recharged by brushes extending fram the cir-
cuity of the add-subtract mechanisin,

At the heart of the logic civeuitry, a set of
thirty add-subtract mechanisms did the actual
computing. The add-sulitract mechanism gou-
erning the coaction of the twe abaci embodied
the most significant electrical civewit developed
by Atanasoff and Berry. Each add-subtract
mechanism consisted of seven twin triode vac-
uum tubes interconnected to perform binary
addition. Berry developed civeuits in which the
grids of the imput tubes floated on small capaci-
tors charged Iy momesttary contact with o
storage capacitor, Each add-sulitract mecha-
nixtn fuel three inputs, two for the digits being
added and one to handle the carry-over from
the previous place, and two outputs, one for
the result in that place and one for the carry
over to the next place. The thivty computing
units were-ddentical in structare and rested on
individual chassis piled in o five-by-six arvay
within the Larger angle-iron frame, The
machine looked like a Ing office desk covered
with wires and clectrical hardware.

The add-subtract mechanism arranged the
dabacus elements in a specific correspondence,
atlded or subitracted one from the other. and
took care of carry-over or borrowing as neces-
say i the mathematical provcedure. Able to
recharze ity data source continually, an add-
subtract mechianism conducted ity routine
serial vperations at uﬁ.u'.rf pace, e operation
per second as the cylinder completed its elee-
trically-powered rotation

The logic crrcnits could caleulate bhinarg
numhers serially with impressive speed, Addi-
tion ane subtraction couwld be un'uru_u.f:*;hq'{f in
a single operation, while multiplication und
division, which were carcied out by suecessive

Courtesy of State Historical Society of lowa, Silag, William, “The Invention of the Electronic Digital
Computer,” The Palimpsest, Vol. 65, No. 5, pp. 159-177, September/October 1984
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acelitions orsubtractions, took a series of oper-
ations. Base-two calewlation demanded only
ubout o thivd the number of separate opera-
tions as base-ten caleulation would have
demanded on the same mac hrm-r_“- The pro-
fotiype of 1939 sugpested the potential of the
clrewitry by calewlating pi (the ratio of the
cirointference of w civele to its dimmetor) to o
thouzand decimal Ja.l'ru'-'-. i eetse, fred # toas
thi fiell-scule ABC that dimonstrated the CTTTITES
riority of electrical calenlation over meefiin-
fcal caleulation. For example, where MIT s
difforential analyzer took at Teast a few howrs
toset wpoand arvive at a selution fora carviable
it -r'u.rrrpfr'.'n apuations, the ABC oid the
S “-‘"”IL‘ fr e mare rhu“ npety ."i'!"i"r“]l"!.':

The ABC provided the results af tntermedi-
ate Steps b a mathemaetical operation on cards,
wstiedd by an anxiliary punching device reecio-
inge electrical sigrals from the add-subitract
mechanism. The machine’s apevator counld
reimsert these cards later if they were neoded in
the aperation, The ABC reported all such
titermedinte rosults in M.uruj_; cinde (since Hthe
aded-subtract mechanism did its work in bise-
twa numibers, transtation to base-ten in the
ridlst of themathematical opreration wnade firele
sense). Moveocer, the pranctied cards them-
sefves (like the abaci elements) permitied the
cxpiression of thirty fifty-place hase-two nem-
bers, neady triple the capacity of the same
using hase-ten
Al 'ur]lf-rx desire to nurimize the guantitative
J'J-'J'fr'll“ﬂ! H,f- ”ﬁ,' ABC thius u'j“_lﬁ-u'n'rf lits deci=
siom to adopt binary wotation for the aetual
taxk of electronie calewlation

For loading information inte the compriter,
Atanasoff and Berrey dectsed asystem of cords
that condd be read by passing an electrical
charge through punched holes. Clifford Berry
engineerid the card-handling dp et g,
which featured a novel method of initially
punching careds by feing holes i s .--f._-,--l_
trically, He geared this apparatus to the abaci
shaft, thereby synehronizing the movement of

sy uipment ttinithiers

thi cards with the caleulating operation, When
il rit:ﬁd”l't'hr ehiareed contect touched o rrm”n,r_{
brush, an are five thousand colts strong
burned a hole through the card and then
vatinguished itself within a quarter of a second
All of this action took place ax the card-han-
iling mechanism whisked the cards along its
stee! roflers at the rate of one e seconid.

Subsequent readings of the data this
recorded on cards n';.u'ui"i':fd.-r_'-g::'r'r:.ll steps qll'—h‘i{'
punching procedure. Careds to be read passed
between electrodey — the same ones used for
prinching — which tested in proper sequimee
each possille hole position on a card, The elec-
troeli's card-reading voltage was fow enongh
not to punetiree the card but figh enough to
fareea current through any point already bro-
ken doon, and ranged from one-fourth to one-
third of the card-punchimg voltage, When o
hole ani @ card passed hetween the electrodes, a
negative tmpulse—representing ¢ nwmber
vetltee af “oine” — entered the input secton of
the add-subtract mechanism. Card positions
Bearing no hole were read as the number calue
e il

In arder to make the vesults of the binary
calewlation readiable to the person operating
the ABC o auxilinry device changed base-tiwo
nmbirs to base-ten by meany of a concersion
e, Atanasoff estimated that fice fiftecn-
place binary numbers cowld be transferred
simnltaneonsly in g tofal time of fifteen sec-
omels, with faster vates of conversion possible
fi’”' Ji-”'”“’h'! "““IIF!T"{

Erom the operator’s point of view, the ABC
wiis o streamlined affaiv Manual controls
included power switehes and & keybowed,
steitches for starting eard puncling and read-
g operations, and switches o rowte numbirs
toa specific abacus. A flexible arvangement of
plugsand jacks permitted special set-ups. Onee
R T 3 pndr‘r'ﬁfnn' Ly p:‘m.‘.mrm:wr!'. the
operiator fedin data carvds and the results were
reported on the ABC's output dials
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A Biographical Memoiv Iy
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CLAIR CAMERON PATTERSON
June 2, 1922 — December 5, 1995

BY GEORGE R. TILTOXN

C LAIR PATTERSON WAS an energetic, innovative, determined
scientist whose pioneering work stretched across an
unusual number of sub-disciplines, including archeology,
meteorology, oceanography, and environmental science—
besides chemistry and geology. He is best known for his
determination of the age of the Earth. That was possible
only after he had spent some live yvears establishing meth-
ods for the separation and isotopic analysis of lead at mi-
crogram and sub-microgram levels. His techniques opened
a new lield in lead isotope geochemisury lor terrestrial as
well as Tor planetary studies. Whereas terrestrial lead iso-
tope data had been based entirely on galena ore samples,
isotopes could finally be measured on ordinary igneous rocks
and sediments, greatly expanding the utility of the tech-
nique.

While subsequently applving the methodology 1o ocean
sediments, he came to the conclusion that the input of lead
into the oceans was much greater than the removal of lead
to sediments, because human activities were polluting the
cnvironment with unprecedented, possibly dangerous, lev-
els of lead. Then followed years of study and debate involv-
ing him and other investigators and politicians over control
of lead in the environment. In the end, his basic views
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prevailed, resulting in drastic reductions in the amount of
lead entering the environment. Thus, in addition to mea-
suring the age of the Earth and significantly expanding the
field of lead isotope geochemistry, Patterson applied his
scientific expertise to create a healthier environment for
society.

Clair Patterson (known as “Pat” to friends) was born and
grew up in Mitchellville, lowa, near Des Moines. His father,
whom he describes as “a contentious intellectual Scot,”™ was
a postal worker. His mother was interested in education
and served on the school board. A chemistry set, which she
gave him at an early age, seems to have started a lifelong
attraction to chemistry . He auended a small high school
with fewer than 100 swudents, and later graduated from
Grinnell College with an A, B. degree in chemistry. There
he met his wife-to-be Lorna McCleary. They moved to the
University ol lowa for graduate work, where Pat did an M.
A. thesis in molecular spectroscopy.

After graduation in 1944 both Pat and Laurie were sent
to Chicago to work on the Manhattan (atomic bomb) Project
at the University of Chicago at the invitation of Professor
George Glockler, for whom Pat had done his M. A. research.
After several months there, he decided to enlist in the army,
but the draft board rejected him because ol his high secu-
rity rating and sent him back to the University of Chicago.
There it was decided that both Pat and Laurie would go 1o
Oak Ridge, Tennessee, to continue work on the Manhattan
Project. At Oak Ridge, Patterson worked in the *U elec-
tromagnelic separation plant and became acquainted with
mass spectromelters.

After the war it was natural for him to return to the
University of Chicago to continue his education. Lauric ob-
tained a position as rescarch infrared spectroscopist at the
Minois Institute of Technology to support him and their
family while he pursued his Ph.D. degree.

Tilton, George R., “Claire Cameron Patterson: 1922-1995,” 1998. Courtesy of National Academy of
Sciences
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In those days a large number of scientists had left various
wartime activities and had assembled at the University of
Chicago. In geochemistry those scientists included Harold
Urey, Willard Libby, Harrison Brown, and Anthony Turkevich.
Mark Inghram, a mass spectrometer expert in the physics
department, also played a critical role in new isotope work
that would create new dimensions in geochemistry. The
university had created a truly exciting intellectual environ-
ment, which probably few, possibly none, of the graduate
students recognized at the time.

Harrison Brown had become interested in meteorites,
and started a program to measure trace element abundances
by the new analytical techniques that were developed dur-
ing the war vears. The meteorite data would serve to define
clemental abundances in the solar svstem, which, among
other applications, could be used to develop models for the
formation of the elements.

The first project with Edward Goldberg, measuring gal-
linm in iron meteorites by neutron activation, was already
well along when Patterson and I came on board. The plan
was for Patterson to measure the isotopic composition and
concentration of small quantities of lead by developing new
mass spectrometric techniques, while I was to measure ura-
nium by alpha counting. (I finally also ended up using the
mass spectrometer with isotope dilution instead of alpha
counting.} In part, our projects would attempt to verily
several trace element abundances then prevalent in the
meteorite literature which appeared (and turned out to
be) erroncous, but Harrison also had the idea that lead
isotope data [rom iron meteorites might reveal the isotopic
composition of lead when the solar system first formed. He
reasoned that the uranium concentrations in iron meteor-
ites would probably be negligible compared o lead concen-
trations, so that the initial lead isotope ratios would be pre-
served. That was the goal when Patterson began his

Tilton, George R., “Claire Cameron Patterson: 1922-1995,” 1998. Courtesy of National Academy of
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dissertation project, however attaining it was to take consid-
erably longer than we imagined at the time.

Patterson started lead measurements in 1948 in a very
dusty laboratory in Kent Hall, one of the oldest buildings
on campus. In retrospect it was an extremely unfavorable
environment for lead work. None of the modern techniques,
such as laminar flow filtered air, sub-boiling distillation of
liquid reagents, and Teflon containers were available in those
days. In spite of those handicaps, Pauerson was able to at-
tain processing blanks of circa 0.1 microgram, a very im-
pressive achievement at the time, but now approximately
equal to the total amount of sample lead commonly used
for isotope analyses.

His dissertation in 1951 did not report lead analyses from
meteorites; instead it gave lead isotopic compositions [or
minerals separated from a billion-vear-old Precambrian gran-
ite. On a visit to the U.S. Geological Survey in Washington
D.C., Brown had met Esper 5. Larsen, |r., who was working
on a method for dating zircon in granitic rocks by an al-
pha-lead method. Alpha counting was used as a measure of
the uranium and thorinvm content; lead, which was assumed
to be entirely radiogenic (produced by the decay of ura-
nium and thorium}, was determined by emission spectros-
copy. Despite several obvious disadvantages, the method
secemed Lo give reasonable dates on many rocks. Brown saw
that the work of Patterson and me would eliminate those
problems, so we arranged to study one of Larsen’s rocks.
We finally obtained lead and uranium data on all of the
major, and several of the accessory, minerals from the rock.
Particularly important was the highly radiogenic lead found
in zircon, which showed that a common accessory mineral
in granites could be used for measuring accurate ages. As it
happened, the zircon vielded nearly concordant uranium-
lead ages, although that did not wrn out later to be true
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for all zircons. In any case, that promising start opened up
a new field of dating for geologists, and has led to hun-
dreds of age determinations on zircon.

In parallel with the lead work, Patterson participated in
an experiment to determine the branching ratio for the
decay of K 1o "Ar and ""Ca. Although the decay constant
for beta decay to *'Ca was well established, there was much
uncertainty in the constant for decayv 1o **Ar by K electron
capture. This led Mark Inghram and Harrison Brown to
plan a cooperative study to measure the branching ratio by
determining the radiogenic ""Ar and ""Ca in a 100-million-
vear-old KCl crystal (sylvite). The Inghram group would
measure *"Ar while Patterson and Brown would measure
WCa. They reported a value that came within circa 4% of
the finally accepted value.

After graduation, Patterson stayed on with Brown at Chi-
cago in a postdoctoral role to continue the quest toward
their still unmet meteorite age goal. He obtained much
cleaner laboratory facilities in the new Institute for Nuclear
Studies building, where he worked on improvement of ana-
Iytical techniques. However, after a vear this was interrupted
when Brown accepted a faculty appointment at the Califor-
nia Institute of Technology. Patterson accompanied him there
and built facilities that set new standards for low-level lead
work. By 1953 he was finally able to carry out the definitive
study, using the troilite (sulfide) phase of the Canyon Diablo
iron meteorite to measure the isotopic composition ol pri-
mordial lead, trom which he determined an age for the
Earth. The chemical separation was done at CalTech, and
the mass spectrometer measurements were still made at the
University of Chicago in Mark Inghram’s laboratory. Harrison
Brown’'s suspicion was finally confirmed! The answer turned
out to be 4.5 billion years, later refined o 4.55 billion years.
The new age was substantially older than the commonly

Tilton, George R., “Claire Cameron Patterson: 1922-1995,” 1998. Courtesy of National Academy of
Sciences



Biography of Clair Cameron Patterson, 1998 (Pg.8)

8 BIOGRAPHICAL MEMOIRS

quoted age of 3.3 billion vears, which was based on tenuous
modeling of terrestrial lead evolution from galena deposits.

Patterson’s reactions on being the first person to know

the age of the Earth are interesting and worthy of note. He
wrote,!
True scientific discovery renders the brain incapable at such moments of
shouting vigorously 1o the world “Look at what I've done! Now 1 will reap
the benefits of recognition and wealth.” Instead such discovery instinctively
forces the brain w thunder "We did it” in a voice no one else can hear,
within its sacred, but lonely, chapel of scientific thoughe.

There “we” refers to what Patterson calls “the genera-
tions-old community of scientific minds.” From my observa-
tions, he lived that ethic. To him it must have been an
exercise in improving the state of the “community of scien-
tific minds.” His attitude recalls the remark of Newton: “If'1
have seen farther than others, it is because 1 have stood on
the shoulders of giants.”

The age that Patterson derived has stood the test of time,
and is still the quoted value forty-four vears later. In the
meantime, there have been small changes in the accepted
values lor the uwraninm decay constants, improvements in
chemical and mass spectrometric techniques, and a beuter
understanding of the physical processes taking place in the
early solar system and Earth formation, but these have not
substantially changed the age Pauerson first gave 1o us. Some
textbooks have given diagrams showing that the logarithm
of the supposed age of the Earth plotted against the vear in
which the ages appeared approximated a straight line, but
Patterson’s work has finally capped that trend.

Patterson next focused on dating meteorites directly in-
stead ol inferring their ages from the Canvon Diablo troi-
lite initial lead ratios. He did this by measuring lead iso-
Lope ratios in two stone meteorites with spherical chondrules
(chondrites) and a second stone without chondrules (achon-
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drite}. A colleague, Leon Silver, had recommended the achon-
drite because of its freshness and evolved petrologic ap-
pearance. Coupled with the iron meteorite troilite lead, the
complete data vielded a 207ph /295Ph age of 4.55 + (L07 bil-
lion years. The achondrite data were especially important
because the Pb ratios in the two chondrites were close o
those of modern terrestrial lead, raising questions about
possible Earth contamination, but the exceptionally high
uraninm//lead and thorium /lead ratios in the Nuevo Laredo
achondrite produced lead with isotope ratios that were un-
like any isotopic compositions that have ever been found in
terrestrial rocks. They also fit the 4.55 Ga age, which re-
moved any doubts about major errors in the date.

The meteorite work led indirectly to his second major
scientilic accomplishment. The new ability o isolate micro-
gram quantities of lead from ordinary rocks and determine
its isotopic composition had opened for the first time the
path for measuring lead isotopes in common geological
samples, such as granites, basalts, and sediments. That led
him to start lead isotope tracer studies as a tool for unravel-
ing the geochemical evolution of the Earth. As part of that
project he set out to obtain better data for the isotopic
composition of “meodern terrestrial lead” by measuring the
isotopic composition of lead in ocean sediments. By 1962
Tsaihwa |. Chow and Patterson reported the first results in
an encyclopedic publication that initiated Patterson’s con-
cern with anthropogenic lead pollution, which was to oc-
cupy much of his attention for the remainder of his scien-
titic carcer.

The isolope data revealed interesting patterns for Atlan-
tic and Pacific Ocean leads that could be related to the
dilferences in the ages and compositions of the landmasses
draining into those oceans. However, in studying the bal-
ance between input and removal of lead in the oceans, the
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authors caleulated that the amount of anthropogenic lead
presently dispersed into the environment each vear was circa
cighty times the rate of deposit into ecean sediments. Thus,
the geochemical cycle for lead appeared to be badly out of
balance. The authors noted that their calculations were pro-
visional; the analytical data were scarce or of poor precision
in many cases, however this was the seminal study that started
Patterson’s investigations into the lead pollution problem.

The limitations in the analytical data on which manv ol
the conclusions in the 1962 paper were based led Patterson
to start new investigations to attack the problem. In 1963
he published a report with Mitsunobu Tatsumoto showing
that deep ocean water contained 3 o 10 times Tess lead
than surface water, the reverse of the trend for most ele-
ments (e.g., barium). This provided new evidence for dis-
turbance in the balance of the natural geochemical cyele
for lead by anthropogenic lead input.

In the 1965 paper entitled “Contaminated and Natural
Lead Environments of Man,”™ Pauerson made his first at-
tempt to dispel the then prevailing view that industrial lead
had increased environmental lead levels by no more than a
factor of approximately two over natural levels. He main-
tained that the beliel arose from the poor quality of lead
analyses in prehistoric comparison samples in which much
of the lead reported was actually due to underestimation of
Blank contamination. He compiled the amounts of indus-
trial lead entering the environment from gasoline, solder,
paint, and pesticides and showed that they involved very
substantial quantitics of lead compared to the expected nat-
ral flux. He estimated the lead concentration in blood for
many Americans to be over 100 times that of the natural
level, and within about a factor of two of the accepted limit
tor symptoms ol lead poisoning to occur,

R. A. Kehoe, a recognized expert on industrial toxicol-
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ogy? accused him of being more of a zealot than a scientist
in the warnings he had raised.! Another leading toxicolo-
gist had just returned from a World Health Organization
conlerence where fifieen nations had agreed that environ-
mental lead contributions to the body burden had not
changed in anv signilicant way, either in blood or urinary
lead contents, over the last two decades. He called Patterson’s
conclusions “rabble rousing.™

Patterson’s reactions are recorded in a letter to editor
Katharine Boucot accompanying the revised manuscript:
The enclosed manuscript does not constitnte basic research and i lies
within a field that is outside of my interests. This is not a welcome activity
1o a physical sciemtist whose interesis are inclined 1o basic research. My
efforts have been directed o this maner for the greater part of a vear with
reluctance and to the detriment of research in geochemistry, In the end
they have been greeted with derisive and s:'m'ﬁh:l insults from toxicolo-
gists, sanitary engineers and public health officials becanse their raditional
views are challenged, It is a relief to know that this phase of the work is
ended and the tdme will soon come when my participation in this oyving

situation will stop.”

Pauerson’s participation did not stop; instead on Octlo-
ber 27, 1965, he wrowe wo Calilornia Governor Pat Brown
restating the points from his 1965 review and emphasizing
the dangerously high levels of lead in acrosols, particularly
in the Los Angeles area. In it he claimed that the California
Department of Public Health was not doing all it should 1o
protect the population from the dangers of lead poisoning,.
His first request drew a polite rejection. A second letter on
March 24, 1966, had better success, perhaps because of a
letter from a high state official.” On July 6, 1966, Governor
Brown signed a hill directing the State Department of Pub-
lic Health to hold hearings and o establish air quality stan-
dards for California by February 1, 1967, Although that
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deadline was not met, Patterson clearly plaved a role in
advancing concern over California air control standards,

He had simultancously started parallel actions at the na-
tional level as well. On October 7, 1965, he sent a commu-
nication similar to the Brown letter 1o Senator Muskie, chair-
man of the Subcommittee on Air and Water Pollution, In it
he offered to appear before the committee. He was subse-
quently invited to a hearing held on June 15, 1966, in Wash-
ington. There Patterson emphasized that most ollicials failed
to understand the difference between “natural” and “nor-
mal” lead body burdens, the former based on incorrect
data from pre-industrial humans, the latter on averages in
maodern populations. In support of that assertion he cited
his newer work in Greenland showing the large increases in
lead in snow starting with the industrial revolution. He fur-
thermore believed it was wrong for public health agencies
to work so closely with lead industries, whom he considered
often biased in matters concerning public health,

His views drew support from some ol the public {e.g.,
Ralph Nader), but were once again strongly opposed by
athers, notably by K. A, Kehoe, the highly regarded author-
ity on industrial poisoning. A battle line was drawn that was
Lo last about two decades.

By 1970 Patterson and his colleagues had completed studies
of snow strata from Greenland and Antarctica that showed
clearly the increase in atmospheric lead beginning with the
industrial revolution in both regions. Modern Greenland
snow contained over 100 times the amount of lead in pre-
indusirial snow, with most of the increase OCCUrTing over
the last 100 years. The effect was about ten times smaller in
Antarctic snow, but it was clearly observable. Later work
with improved blanks reduced that figure to two.

In 1971 the National Rescarch Council released a report
entitled “Airborne Lead in Perspective” o guide the Envi-
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ronmental Protection Agency’s policies on lead pollution.
The panel was widely accused of not being forceful enough
in interpreting its data and being too heavily weighted to-
ward industrial scientists.® Patterson’s work was largely ig-
nored, however by December 1973 the EPA did announce a
program to reduce lead in gasoline by 60-65% in phased
steps. Thus was the beginning of the removal of lead from
gasoline.

Meanwhile Patterson continued to work on the lead prob-
lem from another perspective by measuring lead, barium,
and calcium concentrations in bones from  1600-vear-old
Peruvian skeletons.” The results indicated a 700- 1o 1200-
fold increase in concentrations of lead in modern man,

with no change in barium, a good staind-in for lead, and
calcium. In a leter Patterson once said, *T have a passion-
ate interest in this paper.™?

In the late 1970s Paterson wrned his atention o lead
in food. In 1979 he wrote to the commissioner of food and
drugs at the Environmental Protection Agency asserting that
“vour headquarters laboratory cannot correctly analyze for
lead in tuna {ish muscle.”™ He maintained that the labora-
tory blanks were too high to permit accurate analyses lor
lead concentrations below 1 ppm. When asked il he could
cite other laboratories that agreed with his results, Patterson
responded that scientific matters are not decided by major-
ity vote.!® That contact finally led to his participation in a
symposium on analvtical methods of analyvzing for lead in
food at the sub-1 ppm level, held October 10, 1981, in
Washington. It was attended by both EPA and Burcan of
Foods representatives. Patterson made three recommenda-
tions for improvements that scem to have been taken seri-
ously.'® These were (1) to use Burean ol Standards mass
spectrometers to permit mass spectrometric lead analyvses;
{(2) to equip EPA field laboratories better; and {3) o pro-
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mote more contacts between EPA and academic laborato-
ries. A lew months later Patterson wrote that he believed
the analyvtical work being done at the headquarters EPA
laboratory met his standards.'!

In 1980 Dorothy M. Settle and Patterson' published a
warning on the amount of lead entering the lood chain
due to lead solder used in sealing cans. Although the Na-
tional Marine Services laboratories had reported only twice
as much lead in canned albacore muscle as in [resh tuna
(700 versus 400 nanograms per gram), the authors found
0.3 nanogram per gram of lead in fresh and 1400 nano-
grams/gram in canned muscle. Barium varied by only a
factor of two in the samples. A sample of fresh muscle pre-
parcd at CalTech and analveed at the fisheries laboratory
gave 20 nanograms per gram for lead, sull much higher
than the CalTech value, By 1993 lead solder was removed
from all food containers in the United States. Patterson’s
influcnce is again clearly evident,

Although he was excluded rom the earlier 1971 National
Research Council panel that produced the report on air
borne lead, in 1978 Paterson was appointed 1o a new twelve-
member NRC panel to evaluate the state of knowledge about
environmental issues related to lead poisoning. The panel
report'” is noted for containing majority and minority evalu-
ations. The majority report cites the need o reduce lead
hazards for urban children: notes that the margin between
toxic and typical levels for lead in adults needs better defi-
nition; and concedes that wypical atmospheric lead concen-
trations arc 10 to 100 times the natural backgrounds for
average populations and 1,000 w 10,000 tmes greater for
urban populations. The report asks for further research on
these subjects, as well as on relationships between lead in-
gestion and intellectual ability. The need for improved ana-
Ivtical work was emphasized.

In his lengthy 78-page minority report Patterson argued
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that the majority report was not forceful enough. Basically
he said that the dangers ol the prevalent practices were
already clearly enough defined and that efforts should start
immediately to drastically reduce or completely remove in-
dustrial lead from the evervday environment. That included
gasoline, food containers, foils, paint, and glazes. He also
cited water distribution systems. He urged “investigations
into biochemical perturbations within cells caused by lead
exposures ranging down from typical to 1/1000 of typical.”
He had long criticized assigning a sharp limit for lead in air
or bload to denote a dividing line between poisonous and
non-poisonous levels,

The above items give some, but by no means a complete,
indication of the efforts Patterson devoted toward reducing
the environmental lead burden. Many others joined the
campaign with the passage of time, but he was clearly a
principal plaver, and could be said to have initiated some
of the changes that have occurred. Around 1973 lead be-
gan Lo be reduced in gasoline; it was removed completely
in 1987, Lead solder has been removed from UL 5. food
containers a well as [rom paints and water lines. By 19491
scientists could report that the lead content of Greenland
snow had fallen by a factor of 7.5 since 1971.17

Patterson will be remembered for having lirst discovered
the differences between “natural” and “common” or “typi-
cal” lead abundances in the human population, and for
arguing that point until it was universally accepted. That in
turn has stimulated considerable medical research o study
the effects of lead at below the toxic poisoning level on the
human learning ability.'®

Beginning in the carly 1980s, Patterson’s interests began
to turn toward what I call the third stage of his intellectual
carcer. It involved an introspective, philosophical evalua-
tion ol the place of man (H. s. sapiens, as he often stated
it) in society. He distinguished between what he termed the
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engineering versus the scientific modes of thinking., His
thoughts are best spelled out in the two articles in the 1994
special issue of Geocliimica ef Cosmochimicn Actat in his honor,
He sees the scientilic mind as the inquiring mind that seeks
to uncover the world’s secrets, while the engineering mind
seeks o contrel the nawral world, This undoubtedly grew
out of his experience as a scientist in discovering the age of
the Earth, while the engineering mind would be equated
with the technology that utilized the large amounts ol lead
that had polluted the environment. Thus he says,'¥ “Most
persons cannot see the ills of a culture constructed by 10,000
vears of |n:1'v{*r1vr| utilitarian rationalizations bhecause Ilu'}'
perceive only its material technological forms through the
eyves of a discased Homeo safiens safiens mind.” At the end he
was working on a book to express his ideas on those and
ather matters, such as population control. We will never
know what it might have contained, but we can guess that it
would have been a stimulating, unique, and undoubtedly
controversial treatment.

As a person, Patterson was modest about his own accom-
plishments and generous in acknowledging the contribu-
tions ol colleagues, especially those of his co-workers. He
opened his laboratory to scientists from around the world
and trained them in the techniques he had developed, He
was selfassured in science and not one to follow the beaten
path. Although he was very sensitive to the negative criti-
cisms his work generated, he pursued his beliefs vigorously
with what some would {and some did) call a fanatical drive.
Perhaps any lesser degree of motivation would have led
him to give up the struggle without seeing it through o the
finish. He cared deeply about the welfare of society and
applied his scientific knowledge toward secking and mak-
ing a better future for all. His final efforts on the book he
hoped to write were directed oward that goal. His unique
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personality has been eloquently portraved in the Saul Bel-
low novel The Dean'’s Decewlier, in which Patterson is the model
for Sam Beeeh.™ He was truly a onc-ofa-kind person.

Patterson’s many accomplishmenis were recognized in 1995
by the award of the Tvler Prize for Environmental Achieve-
ment, a most litting reward for his prolonged elTorts on
behalf of the environment, the Goldschmidt Medal of the
Geochemical Society in 1980, and the ]. Lawrence Smith
Medal of the National Academy ol Sciences in 1973, He was
elected to the National Academv of Sciences in 1987, and
received honorary doctorates from Grinnell College in 1973
and the University of Paris in 1975, as well as the Profes-
sional Achievement Award from the University of Chicago
in 1983, An asteroid (2511) and a peak in the Queen Mande
Mountains, Antarctica, are named for him.

He is survived by his wife Lorna Jean MeCleary Patterson,
who resides at The Sea Ranch, California, and children
Cameroon Clair Patterson, Claire Mai Keister, Charles Warner
Patterson, and Susan McCleary Pauerson,

I THANKE PROFESSOR Leon Silver and De. Peter Neuschul, California
In

itnte of Technology, and Lorna Patterson for discussions and
critical reviews of the manuscript. | am especially indebted o Dr,
MNeuschul and o the archives collection of the California Institute
of Technology for providing many valuable information sources,

NOTES

I. Historical changes in integrity and worth of scientific knowl-
edge. Geachim, Cosmochim. Acta BE(1994):3141.

2. Contaminated and natural environments of man, Arch, Environ.
Health 11{1965%:344-60.

3. As an emplovee of the Fihyl Corporation Kehoe discovered
that deaths among workers manufacturing lead tetraethyl in the
early 19205 were due to absorption of lead through the skin and
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JOHN ROBINSON PIERCE
March 27, 1910-April 2, 2002

BY EDWARD E. DAVID, JR., MAX V., MATHEWS, AND
A, MICHAEL NOLL

OHN ROBINSON PIERCE is most renowned for being the father

ol communications satellites, namely, Echo and Telstar.

e was also an active stimulator ol innovative research in
his division at Bell Labs from the mid-1950s o 1971. He
was able to challenge and inspire many of the brightest
researchers in communication science and technology, lead-
ing to a host ol discoveries and innovations that created
todav’s digital era. All who knew him were allected by his
wit and quick, intelligent grasp of science and technology.
He was a gifted author, not only of books that explained
communication science and technology to nontechnicians
but also of science fiction. His many keen comments are
treasurcd memories of him that continue o inspire his many
fricnds and colleagues. This wit led him to coin the term
“transistor” for the device that his colleagues at Bell Labs
had invented. We have all benefited from his innovativeness,
intelligence, energy, and enthusiasm for communication
science and technology.

John Robinson Pierce was born on March 27, 1910, in
Des Moines, Iowa, an only child of John Starr Pierce and
Harriet Ann Pierce. Although neither parent had gone
bevond high school, they recognized their son’s talents and
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worked to put him through the California Institute of Tech-
nology, where he earned his doctor of philosophy degree.
Pierce spent most of his childhood in St. Paul, Minnesota.
The family then moved in 1927 1o Long Beach, California,
where his parents worked in real estate sales, earning the
moneyv w pay for his education. They later moved to Pasadena
so John could live at home to save money while attending
Caltech and studying electrical engineering and physics.
During John's childhood, his father was frequently away
from home for weeks at a time as a salesman. His mother
had to cope with the mechanical problems of managing a
household, which exposed John 1o all sorts of mechanic

interests. "My mother encouraged me in all sorts of technical
play,” John said at one time, adding, “I was really my mother’s
child.” Then, “As an only child with a certain amount of
timidity, I led a somewhat sheltered life. I should have been
learning more from other people and less from books.” He
clearly outgrew any timidity, eventually constructing and
flving gliders until one ol his acquaintances lell rom such
a machine and was killed. Aflter that he ceased flving these
homemade flvers. He quit because at the funeral of the
friend, he thought about how many such funerals he had
attended involving the glider community.

Reading excited him, at first science fiction and sub-
sequently murder myvsteries. The science liction stories he
wrote helped finance his education, and he would later
state, “1 wished that I could be a writer, but [ thought it
would be more practical to be an engineer.” Even after he
became one of the great research engineers at Bell Labs,
he continued o enjoy writing, not only technical memoranda
and books about communication but also science fiction
under the pseudonym | J. Coupling. He would later say, “I
enjov writing. . . . [ also enjoy being known as the author.”
Clearly, writing was great [un for John. When he received
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the Marconi Award in 1979, he used the money to finance
the writing ol a book, The Science of Musical Sound.

Pierce was married three times. His first marriage, 1o
Martha Peacock, the mother of his two children, John Jeremy
Pierce and Elizabeth Anne Pierce, ended in a divorce in
1964 after 26 vears. His second marriage, in 1964, was to
Ellen Richter McKown, who died in 1986, Brenda Katharine
Woodard, whom he married in 1987, survives him.

Upon graduation from the California Institute of Tech-
nology with a Ph.D. magna cum laude in 1936, John went
to work at Bell Labs in its facility on West Street in New
York City, where he performed research on vacuum tubes,
particularly electron multiplier tubes and the rellex Klystron
tube that was used in X-band radars during the Seccond
World War. While at Bell Labs, John shared an apartment
in New York City with Chuck Elmendorf (Charles Halsey
Elmendorf II1, later a vice-president of AT&T). They became
tast friends over the next decades at Bell Labs and inter-
changed information and experiences.

In 1944 Plerce visited England, where he met Rudy
Kompfner, inventor of the traveling-wave tube (TWT).
Kompfner moved to Bell Labs in 1951, and they continued
to perfect TWTs. While Rompiner saw the TWT chiefly as a
low-noise ampliticr, Pierce saw its application as a broad-
band amplilier. The Bell Labs’ rescarch organization and
John moved from West Strect to Murray Hill, New Jersev, in
1949, and John's work on TWTs continued until 1959,

As early as 1954 John had studied the practicality of
using communications satellites to relay signals back and
forth from Earth. In the summer of 1958 Picrce and Kompfner
attended a summer study in Woods Hole, Massachusetts,
sponsored by the Air Force. There they promoted the idea
of a balloon satellite for communications, work that John
would later say “had the most impact of anything 1 have
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ever done.” A signal was to be sent to the satellite and
bounced back to Earth. But Mervin Kelly, then president of
Bell Labs, was not enthusiastic and refused to pursue it His
reasons involved the hostility of the U.S. Department of
Justice and its aversion to the Bell System’s "monopoly.”
Kelly retired in 1959, and his successor as president of Bell
Labhs, James Fisk, thought it was proper to proceed with the
idea; Echo thus became reality. The Echo passive satellite
was launched on August 12, 1960, and a message recorded
by President Eisenhower was bounced off it. Pierce then
went on to promote the idea for an active communications
satellite, Telstar, which was 1o use transistors and a traveling-
wave tube. However, the government then decreed that the
Bell System, which was a regulated monopoly, should not
work in satellite communications, just as Kelly had feared.
(Kelly also foresaw the Justice Department’s antitrust suit
against the Bell System.) So Telstar was not deployed as a
communications business. John would later state, “I ook
that hard . . . [but] I liked Bell Labs better than I liked satellites.”

John, Claude E. Shannon, and Bernard M. Oliver described
the idea of digital encoding of speech and other communi-
cation signals under the term “pulse code modulation™ (PCM)
and in 1948 published a paper entitled “The Philosophy of
PCM" deseribing this technique in the Proceedings of the
Institute of Radio Engincers. This paper and the ideas that
led to and followed from it were the beginnings of today’s
digital era.

In 1952 John was made director of electronics research
at Bell Labs, reporting to Harald Friis. John greatly admired
Friis, who was very much his mentor at Bell Labs. Upon
Friis's retirement, William O. Baker, then vice-president of
research at Bell Labs, promaoted John to executive director.
Friis had formed a microwave laboratory in Holmdel, New
Jersev, where the Bell System’s highly successful long-distance
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microwave telephone transmission technology was developed.
The microwave towers spaced about 30 miles apart throughout
the entire country are still a visible reminder ot this system.
Kompiner took over the management of this laboratory,
working under John.

John had a considerable affection for Bell Labs and a
strong appreciation ol the skills and talents represented
there, The environment and mission of Bell Labs, which
was to improve the performance of telecommunications across
the world, profoundly influenced him. John always believed
that any subject, no matter how complex, could be made
understandable, and the creation of this clarity often required
his skills and his ability 1o avoid becoming trapped in trivialities.

John spent over three decades ol his professional lile at
Bell Labs. As executive director of communications research
he reported directly to William O. Baker, the vice-president
of research. John and Bill were a tremendous team, working
together in a unique intellectual environment in which John
could flourish, free from the bureaucratic intricacies that
scem Lo grip so many organizations. Baker felt that Plerce's
biggest contribution to Bell labs was “his ability to inspire
and lead people.” John retired from Bell Labs in 1971,

Alter retiring [rom Bell Labs, John joined the engineering
faculty of Caltech, living in Pasadena in a stunning Japanese-
style home with naturalistic pool and small waterfall. The
lavout was very graceful with shaoji screens and sliding panels,
but it lacked a private guestroom. John cured this deficiency
by excavating a room under the house with his own hands,
Nevertheless, alter decades at Bell Labs, he found it hard
to adapt to university lile—raising research money and doing
formal teaching, but he much enjoved interacting with indi-
vidual Caltech students.

He became emeritus at Caltech in 1980 and accepted
the part-time post of chiel technologist at the Jet Propulsion
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Laboratory from 1980 o 1983, but his real interest in this
last phase ol his life turned to the technology ol electronic
and computer music. In 1983 he moved o Stantord as visit-
ing professor of music associated with the Stanford Center
for Computer Research in Music and Acoustics, CCRMA
(pronounced “karma”). In 1987 Max Mathews joined him
at CCRMA. They spent a wonderlul decade working together
until John's failing evesight made computers inaccessible
for him. In 2000 Parkinson's discase forced him to move o
an assisted living facility.

John had a long-time interest in music. He studied the
piano while a student at Caltech and Tater installed a pipe
organ in his home near Bell Labs, John, Claude Shannon,
and Shannon’s wile, Betty, who was a pianist, carried out
several ingenious experiments to estimate the information
content of music. The results were interesting but not success-
ful, and the essence of music continues to this dav 1o elude
quantification as information.

John and Mathews attended a piano concert in 1957,
which included picces by Schoenberg and Schnabel. They
both felt that the Schoenberg was great and the Schnabel
was horrible. During the concert, John said to Mathews,
“Max, with the right program vour equipment should be
able o synthesize bewer music than this. Take some time
and write a music program.” This sojourn into computer
music was possible because to facilitate research on speech
coding, Mathews with Ed David and H. S. McDonald had
recently developed equipment to put digitized sound into a
computer and to recover processed sound from a stream of
numbers generated by the computer. John's support and
inspiration led Mathews to write a series ol programs,
“Music 17 through *Music 5,7 which started and set the course
of present-day synthesized music. John, frustrated by his
limitations as a pianist, took up the computer with great
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zest and composed about a dozen early pieces and exer-
cises for the computer—more original compositions than
anyone clse.

ATET administrators, when it came to their attention,
were not enthusiastic about the public success of music
programs. They asked for an explanation as to the appro-
priateness ol the work in a telephone company laboratory.
With the strong support of both John and Bill Baker, Mathews
was able to show them how music synthesis grew directly
out of vital speech compression rescarch and how music
synthesis techniques fed back useful technology to speech
synthesis. Without the support and encouragement from
John and Bill Baker, computer music would not have begun
when, where, and how it did. Similar comments can be
made about radio astronomy and the measurement of the
37 Kelvin background noise that supports the big bang theory
of the beginning of the Universe. The measurement required
Harold Friis’s verv-low-noise horn antenna at Holmdel, New
Jersey.

During his decade at Stanford, John's interests focused
on the perception of music. He created a new course in
musical psychoacoustics He also invented a new musical
scale based on a new chord, the 3:5:7 chord, which has
many properties similar to the conventional major triad,
the 4:5:6 chord. The 3:5:7 chord leads o a different har-
mony since its scale does not contain octave intervals {2:1).

In addition to his scientific contributions to music, Pierce
was the most important patron of computer music. He
attracted support for this lield during its adolescence from
1970 through 1985, Without the funds he secured, com-
puter music certainly would have progressed much more
slowly and might not have survived.

John was a very social person. He was also very practical
and efficient. He loved to write. Some ol his books served
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multiple purposes. Man's World of Sound, written with David,
is a good example. He and David had recently been given
the task of managing specch rescarch at Bell Labs, a domain
new to both men. On a wrip to attend a seminar on the
subject in New York City they discussed their concerns. John
said, “Ed, what do you know about speech and hearing?”
David answered, “Very litle.” Pierce replied, “Then let's
write a book about that.” Ed concurred with enthusiasm.
After the mecting, John called his editor; they went down-
town and signed a book contract. The result was not only a
fine book but a lifelong friendship.

Another example of an authorship, which served multiple
purposes, was the rewrite ol Signals with Noll. The original
book, still useful for teaching, was out of print and needed
revision. John also was glad to have a reason to work with
Noll, a long-time friend whose work on computer graphics
and arts John particularly admired. After agreeing to the
collaboration, John, as he alwavs did, crashed ahead as il 1o
win a race with Noll to see who could write the quicker.

John was like an electron, a package of energy that scemed
everywhere, vet was indefinable. His fast mind was quick to
grasp concepts, and his energy was inexhaustible. He ran
up and down stairs, always in a hurry. His speech seemed
unable to catch up with the thoughts in his mind. He was
very impatient, and would have litde time for those who
dallicd or delayed the forward progress of science and tech-
nology. John always seemed restless, and this could make
him seem forbidding in his dealings with people.

John certainly had strong views and a gilt for summariz-
ing these views in one-line statements. During a conference
on the use of computers, including people from his division,
much to John's disapproval, John dismissed the project saying,
“What is not worth doing is not worth doing well.” Another
famous John onedliner was his dismissal ol research into
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artificial intelligence, saying, “Artificial intelligence is mostly
real stupidity.”

John was always very modest. He had liule patience with
Washington and its burcaucracies, and never created a
Tucrative consulting business around himsellf. Asked why he
did not do so, he responded, “I didn’t promote myself.”

JOHN R. PIERCE IN HIS OWN WORDS
On technical journals

I will say this of our mulimde of wechnical journals, they beat the hell ot
of ideas mathematically and erect an awlul lot of mathematics about things.
And whether they really find out anything, I don't know, 1 will say that one

ol my criteria in lile is that things have 10 be good enough. B aler

they're good enough, they get a liule boring.!

i music

I like striking and effective muosic, 1 think that one of the roubles with
avant-garde is that they don't know what else 1w do 1w be different.!

Elecironically produced sounds should not be part of elecironics; they should
be a part of the evolution of musical sound, from droam, Ivee, and Stradivarins

to some of wday's entirely new sounds.”

On information theory

Make no mistake. Information theory is not nonsense just becanse so much
nonsense has been written about it?

On communications satellites

Communications satellites were more important than 1 could have realized.!
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On Bell Labs and administration in general

Doing things right is awlully important, But that wasn't my part of Bell

Laboratories. My part was finding either new ways 1o do or rather drastically

different ways of doing them.!

[I]n the university, no one can tell a professor what o do, on the one
hand. But in any deep sense, nobody cares what he's doing, either. ... Bug
in the Bell Laboratories | . . research depariment . . . people cared abow

everyvthing.!

[TThe Bell Labs, where | worked for 35 vears, was the best indusirial research

laboratory in the world, and perhaps the best laboratory in the world.®

When 1 was Executive Director, the person who appeared at my door or
who called me had precedence over anyihing else.!
On his lite and creativity

I'vee really had a lot of good fortune in my life, But you'll never have good
fortune unless you believe you're fortunate,

I've never been a good experimenter. [ did a lot of tinkering.!
I've deseribed myselfl as a low-grade thearetician.!

Night thoughts or dreams seldom solve problems correctly or delinitively,
however grean the inspiration may seem at the ime.®

My view of gewing something new done was always that you started small
with somebody whe had done something real. With good luck, thar would
arow.?

Some problems are so dilficult that they can’t be solved in a hundred

vears, unless someone thinks about them for five minutes,

David, Edward E. et al., “John Robinson Pierce: 1910-2002,” 2004. Courtesy of National Academy of
Sciences



Biography of John Robinson Pierce, 2004 (Pg.13)

JOHN ROBINSON PIERCE 13
O universities

It 1takes a great deal of a lot of things 1o operate successiully on a university
campus. If you really want to be successful, vou have w set up a stream of

j."'l".ilil.l]'.ﬂ{' students and BOVET nmenit 'Eill]:]l}“]'l.l

On the application of science

Valid science is never old or out of date. [t is only speculation aboun science,
the “application” ol science w philosophy, and false analogies bewween

science and other maters that become old almost as soon as they are new "

Surely, it is wonderful if a new idea contributes 1o the solution of a broad
range of problems. Bur, frst of all, w be worthy 1o notice a new idea must
have some solid and clearly demonsorated value, however narrow that value

may lwe”

On knowledge and the future

Enowledge is hard learned. Bur, withour knowledge, we can do no more

than fantasize, which is childishly easy. The knowledge that can take us

beyond fantasy requires an exercise of the mind, an exercise that can be as
invigorating as exercise of the body,?

Whatever we may say of the futare, it is open o us, That is, if we are

knowledgeable enough to act, and if we leave ourselves free o act,?

I do feel sure thar the future will be different, and 1 hope that it will be
hewer. All of my experience tells me that the way 1o make it so is 1o work

hard on present problems, with an eve always open for the unexpected ®

John Pierce was an extraordinary person with many skills
and an awesome intellect. He contributed to the productivity
of the many people, institutions, and corporations that came
into contact with him. Above all, John Pierce was a person
of strict integrity. He knew the difference between specula-
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tion, wishful thinking, and factual evidence. Pretense was
not his way. This attitude permeated his life, his contributions
to science and engineering, and his personal relations. We
will not often see his kind again.

HONORARY DOCTORATES

1961 DLEng., Newark College of Enginecering
[3.5¢c., Northwestern University
1963 D Sc., Yale University
D Se., Polviechnic Institute of Brooklvn
1964 E.D., Carnegie Institute of Technology
1965 DnSe., Columbia University
1970 D.Se., University of Nevada
1974 LL.D., University of Pennsylvania
I3 .Eng., University of Bologna (Italy)
1978 DLSe., University of Southern California

HONORS

1955 Flected to membership in the National Academy of Sciences

1960 Smart Ballantine Medal (Franklin Institute)

1962 Flected to membership in the American Academy of Aris
and Sciences

1963 Nanonal Medal of Science
Edison Medal (IEEL)

1965 Elected to membership in the National Academy of
Fngineering

1974 John Scotr Award {Franklin Institute)
Marconi Fellowship Award

1977 Founder's Award {National Academy of Engineering)

1985 Japan Prize

1987 Arthur C. Clarke Award

1995 Charles Stark Draper Prize

2003 National Inventors Hall of Fame (posthumons)
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Sept. 1, 2017

NASA Astronaut Peggy Whitson

HEAEE

Shares Thoughts on Extended Mission,

Returning to Earth

Record-breaking astronaut Peggy Whitson is set to leave
the International Space Station — her home of the past
nine months — on Saturday, Sept. 2, and return to Earth.
Impacts from Hurricane Harvey at NASA's Johnson
Space Center in Houston caused her final in-flight news
conference to be canceled, however, she was able to
participate via email in the following interview with the
Associated Press’s Marcia Dunn, acting as a press pool
representative.

Whitson and her Expedition 52 crewmates Jack Fischer
of NASA and Fyodor Yurchikhin of the Russian space
agency Roscosmos are scheduled to land in Kazakhstan
at 9:22 pm EDT on Saturday. NASA Television and the
agency’s website will provide complete coverage of their
departure and landing.

Astronaut Peggy Whitson pauses during a busy day on orbit to
look out the seven-windowed cupola at the Earth 250 miles
below.

Garcia, Mark, “NASA Astronaut Peggy Whitson Shares Thoughts on Extended Mission, Returning to
Earth,” 1 September 2017. Courtesy of NASA
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What are your thoughts as you get ready to close out your 9
1/2 - month mission at the International Space Station? Has
the flight hurried by or seemed to have dragged? Are you
thrilled to finally be headed back to Earth, or feeling sad that
you're leaving your orbital home?

Actually, most of the flight has gone by very quickly. In fact, |
would say that it didn't feel any longer than my previous fwo
flights of 6 months in duration. | would say the slowest time has
been the jast week or so. | think it has to do with switching in your
mind where you want/need to be. Once the swifch is thrown to go
home, fime seems to move a ot slower.

You will be arriving back to a hurricane-flooded Houston. Peggy Whitsen, Expedition 50 flight engineer. poses with the
How has the catastrophe there affected your mindset in the MNASA Village banner in the U.5. Destiny Iaboratory module.
past week? Has it made you more anxious about returning

home? How did you and your family home fare?

Our home is fine, but so many friends and co-workers have been
impacted. For example, in order to keep mission control running,
the team (three shifts of a skeleton support crew) were sleeping
on cots in the backup mission control rooms. Their sacrifices for
the station and keeping things running up here are amazing. And
then there were s0 many others who "called in" to support various
meetings and decisions that had to be made to keep the program
running, all the while worrying about the sheetrock that needed to
be torn out of their flooded house. Al this was done because of
the caliber of folks we are lucky enough to have working at
NASA. Any trepidations | might have about returning in the \
aftermath of a hurricane are enlirely eclipsed by the ail those f0lkS  astronaut Peggy Whitson checks out a tiny robotic experiment
keeping our mission going and physically putting themselves out floating inside the Japanese Kiba laboratory medule/

there to help folks who were less fortunate than us.

Besides family and friends, what have you missed most
about Earth? What do you want to eat and do first thing
back?

Flush toilets. Trust me, you don't want fo know the defails.

Pizza has been on my mind for a month or two, since Jack
[Fischer] told the ground we weren't a pizza delivery place when
he was joKing with them.

Garcia, Mark, “NASA Astronaut Peggy Whitson Shares Thoughts on Extended Mission, Returning to
Earth,” 1 September 2017. Courtesy of NASA
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What will you miss most about space?

Things I will miss:

. . i i Astronaut Peggy Whitson readies the Sokol launch and entry suit
I know that I will hugely miss the freedom of fioating and moving she will wear when she returns to Earth inside the Soyuz M3-04

with the lightest of touch, especially those first few days after my vehicle.
return when gravity will especially SUCK.

I will miss seeing the enchantingly peaceful limb of our Earth from
this vantage point. Until the end of my days, my eyes will search the horizon to see that curve.

I will miss seeing and working within this awe-inspiring creation that we, as a people, have consiructed here in space,
traveliing at 17,500 mph. | still can’t believe the incredible level of detail that was required to imagine this place, let alone
to build it!

I will miss being the hands of 50 many investigators, exploring new avenues in research that can't be accomplished on
Earth.

I will also miss the ability to “go for a walk™ in a spaceship buiit for one.

And mostly, | will miss that incredible sense of satisfaction, gratitude and pride that comes from working with the NASA
team from on orbit

You broke quite a few records on this mission and set a new standard for astronauts everywhere. What are your
thoughts about being a space superwoman and breaking so many records?

| have noted in more than a few interviews that I am not overly comfortable with the praise about the records. | honestly do
think that it is critical that we are continuously breaking records, because that represents us moving forward in explorafion.
| feel lucky to have been in a position to fake advantage of the opportunities that | have had. and yet | do acknowledge
that my dedication and work ethic helped put me in those positions. Recognizing all that, it is still difficult for me to come to
grips with the fact that | have the potential to be a role model. | am working on paying forward some of the advice and
mentoring that | received on my journey, in hopes that one day those young people will do the same, and look back on a
life in which they leapt at the opportunities and broke their own records.

Looking back on this particular flight, what were your fondest and most challenging moments?

I have been blessed with some really special crewmales. Being able to be a really integral member of the team, no matter
what role | was in, was fruly special. Some folks describe our common existence up here as like being in a family. While
family describes some of the everyday part of living and working together up here, it doesn't sufficiently encompass the
reliance on our combined skills on complex, technical and even dangerous work. it's family, but so much more.

One of our more challenging events was an SCU (umbilical for the space suit) started leaking just before the start of an
EVA [extra-vehicular activity, or spacewalk]. There were a number of liftle failures leading up fo this point, so | was pretty
sure that we were not going to be able to go out the door. The ground team and Thomas Pesquet, who was serving as the
suit IV [intra-vehicular officer], however, went through some heroic efforts and in the end made it happen. Just another
typical NASA day of making hard things look very easy.

Garcia, Mark, “NASA Astronaut Peggy Whitson Shares Thoughts on Extended Mission, Returning to
Earth,” 1 September 2017. Courtesy of NASA
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How did this mission differ from your previous two flights, given its extra length? Do you feel you're returning as
strong as ever? How much longer could you envision yourself staying up there, if you had to? An entire year?
Longer?

Yes, [ do think | could have flown in space longer. The resistive exercise device is much better than the previous versions,
and does a fantastic job of keeping us fit from a bone and muscle perspective.

Is this your last spaceflight, in all likelihood? What's next for you? Do you envision staying at NASA? What's your
hope for the future of spaceflight?

| am not sure what the future holds for me personally, but | envision myself continuing to work on spaceflight programs. My
desire to contribute fo the spaceflight team as we move forward in our exploration of space has only increased over the
years.

Last Updated: Sept. 1, 2017
Editor: Mark Garcia

Garcia, Mark, “NASA Astronaut Peggy Whitson Shares Thoughts on Extended Mission, Returning to
Earth,” 1 September 2017. Courtesy of NASA
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RELEASE 17-076

President Trump Welcomes Home Record- ElEJEAEIES
breaking NASA Astronaut Peggy Whitson

MASA astronaut Peggy Whitson talks on the phone with President Donald Trump as she flew on 8 NASA plane to Jehnson Space Center's Ellington Field
in Houston Sunday, Sept. 3, 2017. Whitson, NASA's Jack Fischer, and Commander Fyodor Yurchikhin of Roscosmos, landed back on Earth at 8:22 pm
EDT Sept. 2 in Kazakhatan following their long-duration mizsion aboard the International Space Station. During the phone call, President Trump
congratulated \Whitson for her record breaking migsion and Fischer for hig accomplishments on his first spaceflioht. During this mission, Whitson became
the U.5. astronaut who has spent the most cumulative time in space with a total of 665 days during three long-duraticn missions

Credits: NASA/D. Huot

Download high-resolution image here

Beutel, Allard, “President Trump Welcomes Home Record-breaking NASA Astronaut Peggy Whitson,” 4
September 2017. Courtesy of NASA




NASA Astronaut Peggy Whitson Returns from the
International Space Station with Record-Breaking
Accomplishments, September 4, 2017 (Pg.2)

NASA astronauts Peggy Whitson and Jack Fischer received a special welcome as they were flying home to Houston Sunday evening.
President Donald Trump spoke by phone with Whitson and Fischer on a NASA plane following Whitson's record-breaking mission to the
nternational Space Station.

Whitson, Fischer, and Commander Fyodor Yurchikhin of Roscosmos, landed back on Earth Saturday in Kazakhstan. She and Fischer flew to
MNASA Johnson Space Center's Ellingten Field Sunday.

‘| want to congratulate Peggy and Jack for their incredible accomplishments. They
make us all very proud,” said President Trump. “Exploration has always been at the
core of who we are as Amencans, and their brave contributions to human spaceflight
have continued that great tradition.”

Whitson's records are:

+ Sheis the U.S. astronaut who has spent the most cumulative time in space with
a total of 665 days during three long-duration missions.

+ She is the only female astronaut to command the station twice. During her
second mission, she became the first woman to command the space station.
During this mission. she became the first woman to command the space station
twice -- she was station commander from Apnl 9 through June 1

MASA sstronaut Jack Fischer talks on the phone with President

+ She is the female astronaut who has spent the longest time in orbit during a

single spaceflight -- 283 days
She holds multiple spacewalking records: completing the most total spacewalks
— 10; and most total spacewalking time -- 60 hours, 21 minutes -- for a woman;

Donsald Trump as Fischer flew on & NASA plsne to Johnson
Space Canter’s Ellington Field in Housion Sunday, Sept. 3, 2017
Fischer, NASA's Paggy Whitten, and Commandear Fyodor
Yurchikhin of Roscosmes, landed beck on Earth at £:22 p.om. EDT
Sept. 2 in Kazakhstan following their long-duration mission

and having the third most spacewalking time for any spacefarer (a2 cosmeonaut is
first and former NASA Astronaut Michael Lopez-Alegria is second).

aboard the International Space Station. During the phone call,
President Trump congratulsted Fischer on his accomplishments
on his first spacefiight, and Whitson for her recond breaking
“Peggy is an inspiration to us all,” said President Trump, “especially to young women

mission,
interested in or currently pursuing careers in science, technology, engineering and Credits: NASA/Dan Huot
Dawnload high-resalution ima ge here

math.”

This was the president's second call with the two astronauts. On April 24, when

Whitson officially set the U.S. record for most cumulative days in space, Whitson and

Fischer received a celebratory phone call from President Trump, First Daughter lvanka Trump, and fellow astronaut Kate Rubins from the Oval
Office.

“| appreciate President Trump reaching out persenally to congratulate Peggy for her record breaking mission and Jack for his
accomplishments on his first spaceflight.” said acting Administrator Robert Lightfoot. *“The president has had the opportunity to hear from
Peggy and Jack first-hand how the work aboard the Intematicnal Space Station is directly pushing the boundanes of human knowledge, and
advancing American leadership in the boundless frontier of space. | want to add my thanks to the teams on the ground across the globe,
especially in Houston, who are dealing with the aftermath of a Harvey, yet still maintained the focus to get Peggy and Jack home safely. It is an
amazing team.”

Beutel, Allard, “President Trump Welcomes Home Record-breaking NASA Astronaut Peggy Whitson,” 4
September 2017. Courtesy of NASA




Letter from Annie Wittenmyer to the Soldiers’ Aid
Societies of lowa Ladies, 1861 (Pg.1)
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First to respond to the need
of Civil War wounded, creator of
\wa dict-kitchen for army hospitals,

and founder of soldiers” orphans™ homes was

ANNIE WITTENMYER,

Towa's ( ol War Heroine

Iy RON FISHER

Courtesy of State Historical Society of lowa, pp. 113-114, 1861



Societies of lowa Ladies, 1861 (Pg.2)

THEOKUK: lﬂ{.
MOXDAY HUR\I}-EI '\U'lr 23.

-p,.ng_.'ril.. Wittenmyer, to tho Sel- |
bers' Ak Sechetics of Jowa I-lll-EI-
. Naving besn delegnted by the Keokuk
Akl Bocivty to visi the beapitals of the
i‘."u'.,ql, for the porpose of ascortaining
I their armnguinests, ood the warts of the
| shekt amdd woamled amorg onr volustesrs,
| L am imstrmeied to by before yon a beiof
{ report of their ‘eandltian, aud to, furnish
| rou itk  Fist of armlu peeded B pro-
|1r.n|.e the comfort and secure Ube .conve-
| besence af thealek mldjm,l'mmwm,
| who wre mow in hospital. s
| . That there has been great distreds seeong
our treeps on sceount of sickness, and
that 3 Lk of bospital stores and somborts
Ehn.g aﬁntnml their mEeri.vnEl_, I may opl
| emeenl,
| Thet thero skould be a lock of such
'-I-m-[-i.l:.l farziiure and stores as the Gov.
ernmenl prepiecs to supply, may bea
malter of garprise 1o soma, but when we
take into consideration that the Govern.
wend, st the commensement of this war,
| wax almest 4 0 state of discrganization,
lund thut within the compass of o few
| eemtha, n vart wilits vy eampirign has been
| #et vm fend, involving millions of dpllars,
|ru! the Balih snd comfort of hundreds
nF theassnils of mes, nnd that the [H T
J:~rnn|: enf kas hed o condend with am in-
Juraﬂ creditanid honbes of dishonust srmy
feontreturs, there i littie canse to wonler
that ler gupplies aro not mone bountiful,

Bt somse of onr soldiers hare «Lill more
serione difealiies to contend with,—their
sarpeons Bave mot wddo the secessary re.

| quisition, nrg lackisg in moial darscier,
Ifldd'i\ﬂﬂ] to intemperate habits, or ure over-
+ bearing to Lkeir wien amd exhibat But lit-
|ty gontern -Tar their ||ﬂ]l|!| r:umrutrt or
+leumbiness,

We oy not he able 1o rcmpﬂ_f all of
the exils ennneted with the hn:q|1||.||l Be-
mngemens of our brave Towa volunbeers;
bac we lave dowe, and are atill doing a
zreal deal o omeliorate their condition,
sl wo bope that very soom, nided by the
sockelim througlkout the State who are co-
opurating with ws, we Wil bs abla 1o reas
der their pondition very comfortalie,

T um requested by our soldicrs to exe
press b you, ladied, their doep and heart-
fele gratitude for the sabstantial Lestimony
you bavg piven Ubein, In the wiy of eof
forts nnd deficaeden, of your inderesd in
their wolfsre snd your high appreciation
af their ssevioes : and T have boon sesared
thut {h ¢ that huandrods of

I

ledies fn their awn Suste wera thiskiog of
o thees, and labaring for theidy comfort, hna
cheered inany n #ick saldior, through dark
bours of pain, suffering and meglect,

mllﬂ.mu of our Blale hare dona no-
b'l'r—r!l. s eontimwe ownr ﬂwm—much
stitl fs to be done.

We hogir to be able to place in eneh
Regiment, at benst two good nnd efficient
3mn!r nursas, wha will labor for tha e

7t of cur sick, nnd Dhave change snd tske
care of eur bospital stores.  'We are fully
canvineed of the imPuﬂlmnn of thia meas
ure and Liove secured” the services of sone
of owr best ladies for thiy work.  Some
of them are already in the fleld, others
will soom follow, Mest of the surses
heretofore have beon taken from the moks
and are distressingly awkenrd snd rough
in their approaches to the men, and Enow
Bitile vu'r_nndhiug' aboat hlting carg of the
lhi!’!k. A woman of intelligence and char-

+Jacter conld do ware o inspire confidencs

lamd render the sick comforiable than a
holl dozem dweh mem, for women spe pe-
culiarly sdapted to the kisd and delicate
offices of 2 sick roon.

Waonsen, woak and dependent as they
are, are tho mest officient agents for dofng
good, cither as ugrss of rislers nmong
our lwgpitale.  Thoy are reccived with =
dogred of confilence and  cordinlity that
fne wan. bowever great bis wilitary or
| medical weutstion, can command, =nd
with wamanly korts anid woannaly fuet,
they can lay held or inlluenees that men
canmot rench,

Soveral instances of thig kind have re-
centiy traapired under the supervision of
our society, domonstraling this- fact be-
:,nnrl EOnETVETSY, and pm'ling o us ihe
insportance of 'hu.'ril;g female delegates’
frequently in the field, And the jnipert-
amee of such & measure is g4l moro sppa-
ront when wo roflect that, the medieal
and nurging depariments of our srmy s
[ramght with g fewfold inferest, s regapda
the saeing of ealunlde life, llxrt! uny oth-
L dapﬂﬂ.mur.t

wick soldiera heve o eontond with, and
ome which thoy feel nn biterly as an
oihor i, tho impracticelde plans of the
Banitary Commiasion. Bt. Louis hes becn
mude by thew the greas rendezvous of the
sick of the Wostern divialon of the arey,
and it is their plan to draw awny the sick
from their -regiments for & ﬂ.ﬂlll'ﬂx af
from 100 to 200 miles, nnd conkontrste
them at that place. 1rcr_||r cxiknaive pres
pariiopd bave been mnode there for their
secommdntion, and, l'lmd_f, there are
mearly throe Ueusand sick soldiers in Be
Laouin.

Anvther very serfous difenlly that our |

praiseof the Ssnitary Comimission, a8 re-
gands the St. Towia hospitals, the fnprac-
ticability of their plana will appear, when
we take into gonsiderstion the fact that,
maost of oar trospe are at remote dﬁll_:u.-
ces from that post, and sny obtempt bo
trunsport zery sick smen to thet  point
would be harardons to buman life—if mot
prory sick, it would be n ueedless expoesc I
amd trowble, Pesidis, cur sick soldiers
nre decidedly opposed to being u‘plrl.!ﬂﬂ
from their regimests nnd comp

(who ore ready fo stand by I:I-mn o l}m
death,Jard placed in & promiseuous coowd
of strangers in o Genernl Heoapital.
““The consequence is, that while large
smms of money are beingerpended in Bt
Lomis for hospital purposes, the regiment
hospitals are grossly eegiccted, and car
sick are beft to choose betweom stoying
with thejr rogiments, and suffering the
privations and dangers coesequent upos o
Inck of suitable hospital sreres and uwries,
omd B going to St Towis at the hoeard of
their lives.  They mesly choose bo sty
with the I\C';"IDI'EIII and mgifer; and the
dopths of amgroish and dispair whick have
wrung with apony many & noble spirt,
God slosn com fithom,

Muany of our Burgeoss are soble men,
whao will do their duty in the camp or is
the Seld, and are doing all they can far
the comfort of their men; bul thers are
athers whe will best seeurs the interest of
themudlves omd  their naen by resfguing
thair pownition sroedia oy,

It i paiefol for me to spoeal of these
thizgs and I doit ealy from a senee of do-
ty, sui for the purpose of ehowing how

comtend with, aed the importance of la- |
Loring for the 1egiment bospitals. :

As fur ns iy obseration extended our |
treops ore well clothed and well fed, aed |
bt for thie disbilitics under whiok they
labor with pegard to lospital sapplies,|
dei., o, the comfort of the -uen wonkd
!be tolerably well seoured. Bt the mias:
mntic districte in which sowe of car ragi-
ments bnve been quartered, has beon vory
futnl to their liealth.

Thisis especislly true of the Towa 2,
Bd and Tl - L

The Seeond, whieh Las !ulﬁml mare
severely on aconnut of sicanes than any
other, lss been brought op from Bird's
Paint 4o Bt Lowis tn reeruit, snd the
boalehs of tho rogiveont isimproving elow-
Iy. Tleere nre st this time alout 200 out
o Fu o, 200 1o be preseribed Gar daily,
i exusps, and S0 in the Generl Hospital.
Bome of the siokest of the men were loft
balifiesd, in Calra,

Courtesy of State Historical Society of lowa, pp. 113-114, 1861

While we can but speak in lorms of

many diffieultics our sick soldiers lave wo |

L BICKEL KEOKUK. JOWa

Letter from Annie Wittenmyer to the Soldiers’ Aid



Letter from Annie Wittenmyer to the Soldiers’ Aid
Societies of lowa Ladies, 1861 (Pg.3)

| LY
E i :_F‘ The Third, which hag been in Qﬂinﬂ_'.'l m EEOEUE EAILY GATE C 7

% . for tho lusd pix weeks recruiling, h::_-ul,um..i
1 ordered 0 St Lowis and ls now consider- 1 e

= el &t for duly.
) The Sevemih Hegiment bad twe haon -
X | 3 dred ca ileirsick-list before the baigleof |
5 Helmnns ; as they suffered severcly in thay
* comflict their mnmber has bota greatly in- l
crensed, | h

The hesbth of our other regiments i
. i . comparalively good—being more recently
L called into the Beld and st & more Bavee-
& able scason of the year, they nee pat biko-
e Iy to snfer sa sevoraly,
: The frticles necded for hospital use |
b3 Al
Bed-shirts and drawers, made of Can- |
ton Aannel, bod-macks, pillew.sacke and
-, cracs, site for _:\m.sbmu amd] ponafortahles,
i size fur cots, yarn socka, dlippers, or dloth
uy shoes, towels. lint bandages, and old liven
or cotton clothes, wines, jellies, deied or
casired fruits, farina, corn starch, L.
Any ome. or all of theso anticlos will be
most aeeeptabile, and i forwsrdsd hire,
will be taken immediately oo to where |
Wbty are most needed. We are o corres. |
pondenee with the varions reziments and i
huagduls amd we will freqnently visit our |
hospitals amd we pledge ourslves tha, |
whatever stores are sent Lo we will be ta- |
ken to where they are most moedad, asd
uaed for the pornfort of gur siek mobdiens. |

We wake no appeal o yesr patriotism | Af firet the  ladies  oxpressed |
wr peneracity, for we are persmded lh:-.|' Auir puiriolisn . with fegy, which

]
1
|
{

. k ware presenisd 1o the compankes e el
ve whil heartily eo-oporate with ws in| e= the eve of ibgir departure or =i s rnr:.::. ﬁ'-: -
war alfurt o make than comforiable. -mhlwl‘lmhmkﬂhﬂ.' mump.‘“'“m. Byt

Handed togeiher ns we sre for n bigh LIMH!! Tows wesnen. The wmem in
and moble purpose, et ws, wwe s our had ““1}“%??;- :EM;DI“::&M’::

eountry and hwnssity, and trostisg in | Hone pould be obtalned from
" v - 1 | Biate

Godd. go Fermard in the proseqution of the | HI

work before ns with zeal and coumnge, and :

may eivilamd religious liberty ¢rows our |

ofarte. |
fiE for summer wear.
Ltublished hy veder of the Heokuk La- | T iy .
dies Aid Socicly. 1 s
ANXIE WITTENMYER, 1y umdertook bo make this
Corfesponding Secretarr, 18 wmnlfermas. TUnder tha dis
e E F of Joeal tallors ey west i work.
Keakuok, Nov. Léth, 1851, At ' Diubpad maiity. 30 tot and | tary
r———— = = | Lrmsted, l:m?.‘;! and stitched for
~THE CIVIL WAR Sine over e sirangeabiped
i plecea that went fobe men's
' £ Al froms Heme. |ctething,

i
Wmluwﬂmrmhﬂﬂhd.ﬂ:ﬂu\rﬁtﬂmi
mmmhﬂm

‘thedr |

:
8

Courtesy of State Historical Society of lowa, pp. 113-114, 1861



Letter from Annie Wittenmyer to Governor Samuel

Kirkwood, 1863

THE GATE CITY

‘%0 those wha'hiavé'sarefully caleulated the
amonat necesgaty (5, §apply 'so litge an

.Ic

army, biit 'persons witequuinted with the'

= ommissary Department. afé”1iklle’ to
S QE{_U K: 2 |ITeach false conclusions. It is _fgﬁ?,oujt;
TUESDAY, JONE s.g‘#ﬂ% jon-calcdlafion] to fequice 500 bashiels {ol
— RSN~ e Y :]J&tmu?ar!.d'ﬁupllﬂy one Edi‘:‘u'd L6 el min
nEPonTr:"E;MRS. W‘TT'ENM,‘!"EII"D the ilB]d, iru.m_r_..t‘l”f _Sl;ul,e, and 8l2

bushels of dried “apples to supply one
fourth of a pound to each map, and other,
;'things in hk‘:‘Pl‘O ortion.: Bat'theé chiar-
meter of t_h’;i‘ﬁoi‘l\kgﬁdﬁf“ﬁgfora us, which
haiassimeéd such immense magnitude, is
(0ne that ought to command the aid and
| uapathy of, every.genprons:Joyal person;
i

EO GOWERNOR KIRKEWUOD,

HON.' BAM. J, KIRKWO0OD, GOVERNOR OF

LWL, 00 TrErte

Dear Sir.—~1 have visitéd, dbring ‘the
last'th ree months, most of iéhie:Iowa Reg-
iment.s.in the field, and it gives -me great
I pleas ure-to report that with but few excep- ihthe State,

tions I hiave. found their.camps and “hos- | I have, veceived; during the dast:- three
'piteds in as gond :dowdition as cireumstan- 'months, f¥oh the coldiers’ 'aid ‘Gociety of
ceg, wonld admit,  * Lo
“Sume-of our’ Regiments  occupy’ posi-

I

ithe State11 53 packages, ( barrgls.andbox-| -
@9, ) 6f'g'b6ds§a§1p;ﬂ vdgé}.;'tilas, and $42558 | -

tto paricilarindividuils of regiments, but
all'supplies wust go iixlu.a comuon fund
for zeneral distribution. =~~~ 7

The - tranenotions, briefly mentioned-in,
this report, together with my hospital la-
bors, an.immense ;correspondence, and
over three thousand miles travel, have so
eompletely ocoupied my-time, that I have
not been nble to devole ns much attention
to organizing socioties in the State, as ]
had-hoped, but I ¢éan safely report a large
increase in the number of societice, and
grouter enthusiasm in repard to the sani.
tary affuiys thioighout the State, than ev-
or by existed heretofore, [Toping that
I'huve done some, guod, and that my la-
bors way weet your approbation,

I aw very respedifully

- - Your obedient. servant,

L Aspte WiTTEN Y ER,

tons_of bonur, and grent respossibility, | 3B Ml
‘and most of our oflicers and troops “are ‘and disburdemidtits
spoken of ih“terms.’of.pruise and com- l!t_ugg_l report, (. L-h
mendation by, the-;Gommanding. Generals | received ‘from ‘the

.in money...-A full exhibit-of-the Teceipts
| ave,. during ; the ; timey,
U."S. Government ten

of “thie ‘Wrestitn’ Departinenti- -+ <t ‘bales . of, wotton . forncomfortables; whiol,
The heulthof olrurmy:is greatly im- ,:hﬁﬂ"ﬂce[’i ‘ﬁ]ﬁhg!{nct s;}cﬂ'*ﬁ} ‘the -aid ﬁJoib-‘.

‘,'pmveil',-owing-mqip]y-to-t.lm-diagribg;;ﬁm ties in t.i]f\:_\ﬁ‘{e?;,wi_;b groat ;}ccgpwbi]ity,
of Jorge suppliés of vegetiLles abd: anti-'and are “now being disfribited for uso in
scorbutics, but we have now ahout thirty lithe g&gg}g} and post hospitals. I have
thousand-troops: .in a seation o_f.omj.ggun-i.:_kjust' eeivetl hd cattbed to be sold anoth-
Htry mado desolut@ by the ravagesiofiwar jer lot, (14 bales,) of cotton,”gifen" me
|.l.....tl}[3tiic]{]y seuson of sumuer isapprosdh- by the U.-8. Government for-sanitary
Jing, and unledd o gentrous supply of vog- purpogus, onwhigh Thaverealized $2,000-
etable fodid=oontribnwed by the loyals I8, Wﬁich'i'ﬂ:"'“r'luW"t)ﬂ"“ddﬁbﬂ]t;'nnﬂ“#lﬁah’
people at-homwe, Feuryy, dibiliy and great ‘agcording to the instructions from the
mortality , wigtt result.- 1 .therofore:onll Governmont, I will apply to the purchase
your spevial attention to tlic sunillary or- of such supplies us arg’ most neoded by
ganizationd of the State, tnd urge upon |jthe dry, - A i,
you thé’ fidgortance of securing uoani-{  The Government is. offoring me safe
mous and eoncentrated, @ffofes. o1 Land prompt tradsportalionr for sanitary

[ aw redeiving lirge evaiributiolis from | supplies, and avery facility for earrying
‘ all partsof the Slate, b, df t this time, [jout the generous intentions of our people.
thrr supply His not been equal to the: dé<|'  Qwing to regent, orders, no morc goods

will “ippear i my an- |«

s State San. Ag’t-'.
Exzoutivi Orrice, Towa,
CoTown Gy, May 18,.1863;
To the People of lowa:

VTS dregoing report of Mrs, Wittén-
Jnyery Syyte-Banitary Ageiit, shows (ully
that the efforts to sujiply our noble wen
who are periling their lives in defence of
vur cowmon, hiberties, with those things
.peeded—and not furnished by onr Gov-
ernment—ty;preservethom in health, or
réstore thom ‘wheén giclk or Wwotndod;* ure
not on sugh a scale as Lo weot the press.
ing deniund,” Qur' people do nol yet “ap:
preciata the magnitude -of, this work,—
Mrs, Wilenmyer gives sowe figures,
which shosw at o glante that ae.lithited or
fitful supply will answer the purpose, no-,
thing short oft a¢ full' "strang,: Gorstant
stream. Should all our troops be sup-
plidd, to-qiyy toshdtrog guickly comes

wand. . This will be a matter of surptise ( can be sent.at the cost of the Gevernment
H T 5 R e

Pwith its wants eqnp”y ‘urgent—so  that,

[ -

Courtesy of State Historical Society of lowa, Kirkwood, Samuel, pp. 115-116, 1863



American Red Cross Letter to Herbert Hoover,
March 4, 1918

Davison, Henry P., “American Red Cross Letter to Mr. Hoover,” 4 March 1918. Courtesy of National
Archives




Address from Carrie Chapman Catt to U.S.
Legislatures about Women’s Suffrage Movement,
1919 (Pg.1)

AN ADDRESS

LEGISLATURES of rd¢
UNITED STATES

Carrie Clapoan Catt
Ionl the Nied mrrees Bemaa dafge Jakaal

AN BETWHER ALLIEW

MUK OOGL: 7 mr—What ®da b podly ofd prindrle ped
|:nlllhll;l.h'l i fes | K

Hii: ¢ Fiman sagin mes Toafmli e SRERESiERT

5 -E il | Hin | o o T e wobeh WF: W Grit Ortiale. Tha
] | BalPrnpy Amundineui & Fsbg tireesh

Courtesy of State Historical Society of lowa, Catt, Carrie Chapman, “An Address to the Legislatures of the
United States of America,” pp. 1-9, 1919



Address from Carrie Chapman Catt to U.S.
Legislatures about Women’s Suffrage Movement,
1919 (Pg.2)

"

Courtesy of State Historical Society of lowa, Catt, Carrie Chapman, “An Address to the Legislatures of the
United States of America,” pp. 1-9, 1919



Address from Carrie Chapman Catt to U.S.
Legislatures about Women’s Suffrage Movement,
1919 (Pg.3)

gevoticn to-the theory  of demouracy as. expressed I by those

Courtesy of State Historical Society of lowa, Catt, Carrie Chapman, “An Address to the Legislatures of the
United States of America,” pp. 1-9, 1919



Address from Carrie Chapman Catt to U.S.
Legislatures about Women’s Suffrage Movement,
1919 (Pg.4)

Courtesy of State Historical Society of lowa, Catt, Carrie Chapman, “An Address to the Legislatures of the
United States of America,” pp. 1-9, 1919



Address from Carrie Chapman Catt to U.S.
Legislatures about Women’s Suffrage Movement,
1919 (Pg.5)

already taught the blindest ﬂ“d_“ms* }msli}c‘ foe of woman gy firage
that our nation cannot long continue a condition under which E'D\"'l'_‘ﬂ.l._
ment in half its territory rests upon the consent of half the people ang
in the other half upon the consent of all the people;; a condition which
grants representation to the taxed in half its territory and denjes it
the other half: a condition which permits women in some States to
chare in the election of the President, Senators and Repmm“m“vﬁ
and denies them that privilege in others. It is too obvious to require
demonstration that woman suffrage, now covering more than half
our territory, will eventually be ordained in all the nation. No gne
will deny it; the only question left is when and how will it be con
pletely established.

3. The Leadership of the United States in World Dernne-.
racy Compels the Enfranchisement of Its Own Women.
The maxims of the Declaration were once called “fundamental
principles of government.” They are now called “American prin-
ciples" or even “Americanisms.” They have become the slogans of
every movement toward political liberty the world around; of every
effort to widen the suffrage for men or women in any land. Not 1
people, race or class striving for freedom is there anywhere in the
world that has not made our axioms the chief wcaimn of the struggle.
‘?nlfm-. all men and women the world around, with t’ar—éighted vision
nto the verities of things, know that the world tragedy of our day
was If'.H'JE Tvagud over the assassination of an Archduke, nor commercial
competition, nor national ambitions, nor the freedom of the seas—
but was a 'death grapple between the forces which deny and ﬁmse
which uphold the truths of the Declaration of Independence.

Our “Americanisms .
ur “Americanisms” became the issue of the great war!

Every d: s
very day the conviction grew stronger that a world humanity

wonld emerge from th r i acce
) ¢ war, demanding politi i =
v e e a g p cal hb_&lfty and accept

05 o ot s proved true and i the new straggle emanat
demand ﬂ“dL Tf"ar’ thm:e. 15 little doubt that T
R alfaﬂj political liberty together, Yesterday men and
e were fighting the world’s battle for Demumm}"‘ﬁmhﬂ-r

1

-
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men in the army of the trenches, women in the supporting army
behind the trenches. They paid the frightful cost of war and bore
its sad and sickening sorrows together. Tomorrow they will share

its rewards together in democracies which make no discrimination
on account of sex.

The war brought new times. In the words of Premier Lloyd
George: “There are times in history when the world spins along
its destined course so leisurely that for centuries it seems to be at
a standstill, Then come awful times when it rushes along at so giddy
a pace that the track of centuries is covered in a single year. These
are the times in which we now live.”

It is true; democracy, votes for men and votes for women, making
slow but certain progress in 1914, have suddenly become established
facts in many lands in 1g17. Already our one-time Mother Country
has become the standard bearer of our Americanisms, the principles
she once denied, and—cynical fact—Great Britain, not the United
States, is now leading the world on to the coming democracy.

As an carnest of its sincerity in the battle for democracy, the
covernment of Great Britain not only pledged votes to its disfran-
chised men and to.its women, but the measure passed the House of
Commons June, 1917, by a vote of 7 to 1, the House of Lords in
January, 1918 and became a national law on February 6th, 1918 by
the signature of the King. In consequence of this law the women
of England, Scotland, Ireland, Wales and all the smaller British
Islands participated in the parliamentary elections in December 1918,

Canada, too, has enfranchised its women from the Atlantic to the
Pacific. The great Island Colonies of Great Britain (New Zealand
and Australia) and Finland, Norway, Denmark, Iceland have long had
woman suffrage. Sweden and Holland have now extended the vote
to women, while France and Italy pledge votes to their women., The
governments in process of formation amid the wreckage of the
former empires of Russia, Germany and®Austria, are promising equal
suffrage for women.

No slogan of democracy is more worthy of immortality than that
of thewnmm of the New Russia, “Without the participation of
women, suffrage is not universal.”

: 1)
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wora called "gilt edged securities” and most of these remained i
intact) *

.  However, as he locked the mines over early in that autumn,
he was not disheartened. If this war is shortlived, he reasoned,’
a yoar or two's woerk and rehabilitation will put most (not all) of
his enterprises back where they wore before.

If the war is long drawn out, there is no one who knows |
better, or who has & wider entree throughout the world into the |
personnol connected with, the mining and metallurgy of raw mater- |
ials peeded for mmmunition, than he did. A bigger fortune opens
here than the ona otherwise loat.

At that time hejwas about to wind up the crganization
giving relief to Americam "stranded” in Eurcope at the ocutbreak of
the war., And here again was evidenced his tondency always first
to lock out for the perscn sufferingl The thing that first con-
cerned him, right on the spot when the war broke, and knowing well |
& number of pﬁgplu high in the affairs of each of the belligersnt |
countries,- thing that first concerned hi=, the first day, was
not how most quickly to get to safety himself with his family, nor

- how he could be of spectacular assistance to one of the fighting
poweras, thus getting "honorable mention",- and a "button”,- but {
unspectacularly he sat in his offiece, first giving what assistance
he could to the atranded friends coming in and begging a loan of
:ﬁu dﬂurn,-ﬁt rﬂa hmmtdumn. And gm taking tth on

sale and directing a grea nization that cared fof /i,
ED!L-«MMMJ* ffﬁﬁ)‘% -Iunu-?.j e {

The rest of the war story you know. When the pecple of ; |
Belgium and Northern France wers abandoned between the millstcnes
of Germany and France and England, hé became the only discernible }
factor to prevent the deaths of thousands,- or millions,- of innc-
cent people by starvatiom, with all the attendsnt horrors of 11l1-
ness, family tragedies, wholesals rebellion against the occupying
soldiery and the consequent rioting and slaughter. Omos, not
emotionally but with the cold analysis of the engineer, ha took
dowp his own fomily problem and examined it. Tt took no magie or
research of intuition to see that if the war lasted long the for-
tuns he had acoumulated would be entirely gone. It was more avi-
dent that no cnoe, with his mining and metallurgical knowledge or
his genius for organizatiocn, had ccmes forward on the aide of the
Allies for what might be called tho supplies-for-amsunition de-
partment, and a fortune awaited hin there to be measured only by
his ewn consoleénoe. But thers was no question as to what he would
do. It was only that ho would not do 1%t blindly. He thought it
cut first, And he did ask me if I approved,- but it was only a
formal question. He knew the answer. (But T often wonder what hes
would have done i1f T had said T thought the adequate care of his
wife and children were his first dutyl) .

. For more than two and a half yoars he worked as few men
have ever worked before, he suffered putnghniul hardshipa
frequently, he was often in the war zome and subjeot to the dangers -
of bombardment and othor war activities, and absolutely his only
interest was the sustenance of the largest mumber of 1ittle human
lives he knew of exposed to the mere than imminent poanibility of
the greatest individual and family suffering ever threatened in
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s the world. They were a people that he had mnot known intimately
bafore, aither as a naticn or as having intimate friends amongst
them. He had no special, preconceived, admiration for them as a
people. Their country was not oms from which he would ever want .
an opportunity, peace come, professionally or for recouping his
fortunes. He had always been = arly averse to consorting with
people mersly sooially prominent while, if he found them interest-
mf’ he did not mind i they were Earls or paupers), and so he
had never been interested in possible forays into the fringes of
soclety around the higher nobility end royalties, The fact that
he might get royal recognition for his efforts meant Just absolute-
1y nothing to him. . The only motive for all that boundless effort :
and saorifios was his understanding of the plight of thoas hundreds
of thousands of fsolated families of 1ittle poople who had abso-
lutely no way of fending for thomselves. (And yet they say ho does
¥ not think of the little mant)

¥hon we came into the war, the same was true., Primarily
he wanted to win the war,= because only by the preservaticon of

demoorecy could all the l1ittls men have their rights,- mo his first
thought was for vietory. His recent expaerience determined that he # |
“should do his part in the domain of food,~ a pecularly strangs fisla} |
to those who kmew him well, for one who was also o arly fitted —
for the mamufaoture of smmunition and the providing of its constitu- |
ent elements! And secondarily, next after, and very close after, |
the necessity of profiding sufficient food for our own soldiers and |
our Alljes, did he donsider the effect the conservation would have |
upon the poorer class-of our own people. His sedond thought was |
always practically for their adequate Tood supply, and (spiritually)

standing

that their courage, spiritual participation in, and under
of the situation should be maintaineds That 1ittie moos

© Fhen the war was over, I mr'mrtu'uﬁ"mrthwxht;'hu* ;
affort, what persussive powsrs he had, wera spent, more than those
of any other man arcund those conference tables in Paris, on the
ultimate effect their deliberations and deoisions would' have upon

the t masses of t the various countries
'Fi-'l'lﬁm‘ﬁ ¥1lson th apoke more of the 1nhmnt'rishtt of
nations, than of peoples. P e -

© Of course during all those l.ontlur of thu'u-iitiu. when he
spent so much time and energy on the tangled peace matters, ha was

oontinued for months their blokerings in Paris their various vunits
of population back home would live on air and keep warm by patrio-
tism, with all the machinery of commerce lying in ruins about them,
and no one to build 1t Ups He likerally fed millions of the little
people over there (this time of oourss arranging theoretical ways
for thelr paying for 1t), by shipping the food into thair countries,
reconstruoting their transportation and co=munications, and helping
in the thousand ways you can resd about in the A.H.A,

And following the Armistice, when peace had come, and when
his cown affairs had reached a condition demanding his attention,
Frosident Wilson asked if he would remain in Burope after the rest
of our delegations left, to help the adjustzent of new eonditions,
He stayed at great sacrifice to himself and us, mersly to assure -
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the continuance of food and other supplies to the millions of those
unknown "little men®, and to help them get sdjuited to their new
esoonomic conditions. (That he had no ulterior desirses from the
countries concerned, governments or rulers or leading citizens, is
ovidenced from the I‘n“ that he has refused all decorations and
orders offered him - the one French omtbeing a surprise - and that
assiduously he has not cultivated any of the repressntatives heras
from the gountries Indebted to him, nor their visiting leading oiti-
zens, that he has never revisited any of those countries, nor made
any affort to keep any "str " out for future use. He has gone
out of his way, at some effort, to keep from being in any position
where anyons would have to acknowledge his benefactions. And always
remsmber, of course, he nor eny of us have ever received a pemny

in recompense, or even in remunsration for expenses inourred, for ally
those years of work during the war and after. (Except his two or |
three "du:l.'l.l.:i-l—mr‘ 8", and I never heard of his getting theml |
Or saw theml - |

Those yoara of his 1life,- and ocurs,- he gave up to the cause
of the little man, millions of him. And not only those 8, but
moat of the kind of happiness, of pleasure, that hed been his before,
A certain definite, and very original, kind of joy of life was stamp—
ed out of him by those war years, Can you remember that as a fun- ]
making, fun-enjoying person he completely changed? Not that he be- |
ceme altogether solemn and serious, not that a quaint whimsicality {
does not persist and is highly entertaining,- but the old sparkling ]
spontaneity is now only occcamionally glimpsed far below the surface. |

Since the war, the cause of the little men has been almoat

as dominant in his life as dur that pericd. During the first

fow thereafter, he had to devote considerable time to the |
. mars ing of the forces contributing to our own living. Enterprises

had to be revemped or olosed out.  Others strengthened and built up.

Certain investments had to be sold to the best advantage possible and |

the proooeds f‘t into something more promising or more constructive. .

It took much timo and more th t. But not any means all at his

ocmmand. He did many considerable bits of work for the man with

fewer opportunities or privileges than himself. The cnes that ooma

to my mind first are the Unsmployment and Labor Conferences of which

he was Chairmen in 1920. They got our pecple back to work after the

war more quiekly than did any other country, and started new thought

in regard to the handling of labor problems in a nation, which if

kept up would have tremendously minimized, and very likely prevented,

the great unemployment of the present. :

However, both Harding and Coolidge and their Labor Seoretary

| were inolined to let anything ride that was not going very badly,
=4 and besides, mone of them had ever handled labor to any considerable
extent, so they did not provide for unemployment shead. Labor in
their administrations was little concern of the Seoretary of Co=merce,-
although indirectly he had a little to deal with it, and he did not
hesitate to give his opinion regarding the handling of its problems.
But he had many ideas for vital improvements in labor matters to
begin after his inauguration. However the troubles came so much
gooner than even he suspected, that he had not time %o begin in that
J:up;imm;.g;i:hm ld:linm::mtinn at the point where he left off

n ¥ the cata was upon us. But if you st baok
through these past three years, you will ses that he has :Et every
possible effort to caring for the working man and his family. And
usually this has had to do with helping keep Industry open. It is

pRas
g-‘ﬂf,_"e,
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j better that Tndustry keeps jobs for men, than that the Federal (or
{ any other) provides him and his family with food and
warmth :wl. hoapi zation for nothing.

[- ! _And the "little;man® other than the "working man"? {
i The so-called "white collar man®, and many cthers? I suppose by |
that term "little man"™ we mean one who is not out-standing, not |
indiyidually indispensible to his oalling, be it mine or faotory or |
office or farm, Ooe who works inconspioucusly and more or less |
adequately in his post for a wage or salary or income sufficisnt to |
support his family,=- to give them food, olothing, housing, education,
E hospitalization, amusement and all kindred necessities or small
i luxurities. But one who can not mccomplish all that and afford
5 much. leisure time himself, nor provide all the luxuries ke weuld i
wish for his family, nor all the necessities when illness or mis- ]
fortune arrive, HNor is he assured of the permanenos of even what {
he hae, even if he is ready to week valiantly, at our present stage !
of sconomic development, And that is one of the things Daddy has
4 m'-hitiq;ﬂ on helping acccmplish,- the assurance of work for the
industrious. : .

I But look baock through the past three years, and recognize
that with factory laborer, farmer, office olerk and others, it is the
"small mAn" that the President hes been ceasslessly working for.

- His political opponents try to make party or ipdividuoal
capital out of the fact that the dollars are mctually loaned to the
bank, the railway, the farming co-operative, the big industry. But
these must in turn distribute it to the "11%*tle man". (And not only
must they distribute it to him in wages andigalaries or sales, but

. the aotual omnership of most of them i very largely in the hands
of "little men™ now,- in the shape of stoocks and bonds. TFor more
little men than jig ones go down in these days when a big entear-
prise fails. And with the banks, the depositors lose as wall.)

I started this letter when I was incensed at much reading
one morning of Demooratic and "Frogressive® effusims about the
Presildent's having ho thought for the little man, but bending mll
his snergies toward saving the. bloated plutcorat. The absolute in-
Juatice and downright lying of these statements infuriated me,=
and there rushed through my mind a whirl-wind mind-movie of how all
that he has been doing so endlessly end so courageously has been

" for the small individual, the millions of them. a0

I had to write to you about 1tl And I thought I was going
into a lengthy exposition of all he has acoomplished, with these .
able and tireless men about him, and has tried to mccomplish, (reme=-
bering always the many of his eofforts that have been frustrated v
through political motives in opposition,) for the farmer, the
workingman, cleark, the salesman, the home owner, the bank deposi-.
tor, the small stook and bond holder since being in the White House,-
for the purpose of having the pioture in logical sequence on paper.
for my own satisfaoticn. I began with a paragraph or two about the

1
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