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(57) Brant, op. cit., pp. 206—208.

(58) This figure is from the 1506 Basel edition translated by J. Locher
into Latin and reinterpreted by Badius Ascensius, courtesy of The Roy
G. Neville Historical Chemical Library (California), catalog in preparation.
I am grateful to Dr. Neville for helpful discussions.

(59) Brant, op. cit., pp. 327-330.

(60) G. Reisch, Margarita Philosophica (totius philosophiae rationalis,
naturalis et moralis principia dialogice duodecim libris complectens), Joan-
nem Schott, Freiburg, 1503. The author is grateful to The Roy G. Neville
Historical Chemical Library (California) for supplying a copy of the wood-
cut in Figure 1-16 and to Dr. Neville for helpful discussions.

(61) J. R. Partington, A History of Chemistry, Macmillan & Co., Ltd.,
London, 1962, Vol. 2, p. 94.
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CHAP. L
Of Silver Qars.

Sculprure 1.

Deciphered,

The Affayer 1. the Scales 2. the Cafes for Weights 3.
Glaffes for Aqua Regis, Aqua Fortis Aqua Vitri-
oli, Agna Areentea or Quickfilver,zsc. 4.
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Now, how theCoPe!-CFﬁ and the Copcl 1sto be or-
dered and performed the following Sculpture will fhew.
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Of Gold Oary. 153
Sculpre  XIX Chap,

XIX.

1. How the Affayer ffands before the Affay-Oven fa
rove Metals.
2. The Iron on which the Proof s to be caf.
3 oA wooden Inftrument 10 fee through into the fire to
prevent bure to the Eyes,
Rr 4.4
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Of Gold Oars. 173

CHAP. XXIX.

To diftil Aquafort. in Retorts with other Ad-
vantages.

£ (@ ISTILLING Aguz fort. in Retoris is  segia

=iy no old Invention, and no long Labour,  *
¢ but a thort way ; if Retorts may be had
fr which are made of one piece, and will
hold Agua fort. and Oyl ; then lutefuch
W, over with good and found Clay, et it
well dry, put in it the Ingredients or flaff, which
fhall be calcind and mingled with Calx wiva, and lay
the Retortin an Oven made on purpofe(whofe Deferip-
tion fhall follow hereafter) and fill 2 Receiver withwa-
ter before it, then make a fire in the O%en (and fpeedi-
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Deciphered

1. Tbe litele Iron Pans for Spelter or Wifmet Oar.

2. The fire of vvood for them.

3. Melted Spelter that # tobe made clean intheiron Pan,
and the wor k man that tendr 1t

4. He that drawy the Oaroxt of the Mine.

CHAP.
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[Page 247
TABLE des Affnites du Caufticum ox Acidum
I pingue auvec difféventes [ubflances.

Bletjov|Y|cM Y V| [Pag.

o |- _x_“li" Efprit ammoniacal par la Chaux vive.| 91

v © Cauftic. fel cauftique fixe............. 1
E l.y Chaux vive...... el A 27
CM|V Phageden. Eau phagédénique........ e 209

l W |V Calc. Eau de Chaux.......oovvvuinnnn.n, 49

ExericaTioN DEs CARACTERES.

i} Caufticum ou Acidum pingue.

@1 Alkali volatil,

©v Idem fixe,
g Terre calcaire,
| CM Chaux métalliques.
l-H Chaux vive.
YV Eau

Nota. L'ordre des tappotis dans cette Table eft le méme que dans les Tables otdi-
naires ; c'eft-d-dire, que le figne de l'alkali volaril etant immédiatement le premiee
au deflous du figne de I'Acidum pingue , il faue lui affigner la plus grande afbnic
avec ce méme acide , & ainfi des autres.
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(8) R. Boyle, The Sceptical Chymist: Or Chymico-Physical Doubts
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same subject, F. Caldwell for F. Crooke, London, 1661. I am grateful to The
Roy G. Neville Historical Chemical Library (California) for supplying these
two images. Although the title page cited above (Figure 4-2) is commonly
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(26) R. Hooke, Micrographia: Or Some Physiological Descriptions of
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thereupon, Jo. Martyn and Ja. Allestry, Printers to the Royal Society, Lon-
don, 1665. See also the facsimile reprint published by Culture Et Civilisa-
tion, Brussels, 1966.

(27) Hooke, op. cit., Preface.

(28) Hooke, op. cit., pp. 82—88.

(29) Hooke, op. cit., pp. 88—93.

(30) Greenberg, op. cit., pp. 173-175.
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agit de Sal-Nitro, et Spiritu Nitro-Aereo. Secondus de Respiratione. Tertius
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Spiritibus Animalibus. Ultimus de Rhachitide, Sheldonian Theatre, Oxford,
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(44) J. Emsley, The 13th Element — the Sordid Tale of Murder, Fire,
and Phosphorus, John Wiley & Sons, Inc., New York, 2000. This book was
first published in Great Britain as The Shocking History of Phosphorus,
Macmillan Publishers Ltd. in 2000. It is a truly admirable book—a “page-
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as author Emsley relates sadly and ironically that phosphorus was dis-
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1600 (see A. J. Ihde, The Development of Modern Chemistry, Harper & Row,
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a high-temperature process, was scientifically reported in the mideigh-
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(45) Emsley, op. cit., pp. 3—24.
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1961, Vol. 2, pp. 361-377.

(48) Partington, op. cit., p. 485.
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Scribner’s Sons, New York, 1970, Vol. I, pp. 548—551.
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Holy Roman Empire, Princeton University Press, Princeton, 1994. It is in-
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titled The Alchemy of Finance, Simon & Schuster, New York, 1987. Soros,
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(62) J.-P. Poirier, Lavoisier-Chemist, Biologist, Economist, University of
Pennsylvania Press, Philadelphia, 1996.
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Chicago, 1986, Vol. 6, pp. 21-22.
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York, 2000, pp. 102—-104.
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(71) Smith, op. cit., pp. 76—80.

(72) Smith, op. cit., pp. 248-255.

(73) Partington, op. cit., pp. 653—-686.

(74) C. C. Gillispie, op. cit., 1975, Vol. XII, pp. 599-606.

(75) A. Greenberg, op. cit., pp. 106—108.

(76) Professor Joel F. Liebman, personal communication.

(77) The thermodynamics of this reaction can be caiculated using
standard enthalpy and entropy of formation data in M. W. Chase, Jr.,
NIST-JANAF Thermochemical Tables, fourth edition, Journal of Physical
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and Chemical Reference Data, Monograph 9, 1998 (see also the NIST Web-
site at http://nist.gov). For a metal having weaker affinity for oxygen, such
as in mercury (II) oxide, both enthalpy and entropy favor this reaction. For
ametal having somewhat stronger affinity, as in copper (II) oxide, enthalpy
disfavors the reaction but is overwhelmed by entropy.

(78) The most important pyrometallurgical operation is the reduction
of the iron ores hematite (Fe,O3) and magnetite (Fe3O4). Although car-
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The blast fumace housing this operation provides hot air. Oxygen in the
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H. E. LeMay, Jr., and B. E. Bursten, Chemistry—the Central Science, seventh
edition, Prentice-Hall, Upper Saddle River, NJ, 1997, pp. 872—-875.

(79) I am grateful to Dr. Lynn Gamwell, Director, University Art Mu-
seum, State University of New York at Binghamton for kindly providing
this image from the Museum collection.

(80) H. Vollmer (ed.), Allgemeines Lexikon Der Bilden den Kiinster von
der Antike Bis Zur Gegenwart, Verlag Von E. A. Seeman, Leipzig, 1938, Vol.
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(85) Partington, op. cit., p. 104.
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(87) Partington, A History of Chemistry, Macmillan & Co., Ltd., London,
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OF GASES. 425

M Daiton’s permission, to enrich this Work with a  Chap. 11
short sketch of it*. e
The hypothesis upon which the whole of Mr Dal-

ton’s notions respecting chemical elements is founded, is
this: When two elements unite to form a third sub-
stance, it is to presumed that ene atom of one joins to
one atom of the other, unless when some reason can be
assigned for supposing the contrary. Thus oxygen and
hydregen unite together and form water. We are to
presume that an atom of water is formed by the combi-
mtion of one atom of oxygen with one atom of hydro-
gen.  In like manner one atom of ammonia is formed
by the combination of one atom of azote with one atom
of hydrogen. If we represent an atom of oxygen, hy-
drogen, and azote, by the following symbols,

Oxygen......Q)

Hydrogen....(

ALote v uunar [0
Then an atom of water and of ammonia will be repre-
santed respectively by the following symbols :

Water.ivivas [@0]

Ammenia ..GD
But if this hypothesis be allowed, it furnishes us with a
feady method of ascertaining the relative density of
those atoms that enter into such combinations ; for it
has been proved by analysis, that water is composed of

® In justice to Mr Dalten, | must warn the reader not to deside upon
the notions of that philosopher from the sketch which I have given, de-
tived from 3 few minutes conversation, and from a short written me-
morandum  The mistakes, if any occur, are to be laid to my account,
and not to his; as it is extremely probahle that 1 may have misconceived
his meaning in some points.

c_fu” VAN ale 3 &b a8 @,A@ﬁé&\,&\,ﬂl;oﬁjy@ﬂd&:i—‘\‘_JS;:J
«lld ang NA-A eLc_u;;ég)Jas,&:\;eJd‘u‘\/vV ple 3 sboastl Jlawo J) Ll
Q\,Idu‘;,,aejls__@ Ao, i i s U Bl e 800 daels 3 Gsast polegt K
LA Ll el allasy QBS Gls0) VALV ale § Lol degalne Lidlie Jsl o

.(\A'V 4‘:’\.\:\.!

() = el A L (0,0 = (aaus¥l5 (€, Y = s il o «ig ¥
ol ST o (gsiay @i S Gaamy ol Ll Koue oIS gsills of 2
45 ety P Gpam S (Sl ST Ul Gl 05 055 s 3

yay



a0

Laelaill Cudll o 56 oK 05 s 3ol wwlST Als § dgaline olilax)
Loty Lols Lo (g 5alls daing (5311 ((CO Wolia ¢ COp JUL e fe) L
CISRELTSS &

Tluall sy S9! SYWA § sLU ol 3o (£)

35 skl Lalall Gl Jlob gsadl Gl Slald Jaun ol e I
— G She @ Aagale SAT 50 MALE ale slss YV as plus Lwolull delwll
alaiadl 13a 608 185 278 ble 4Ly Jusd Liiais aws — casall 13a 3 Llall (e JulS)
S Y 13Lals) elsgll & elll Jlas usmy agd Uglae J) Gla Jish Saial gl
Y 15Lals telpgll alill Guilaill elys ol 3 e LAT 331 A IS, (Sibln
da $5,585 Sy By 22 oy Al 5l oo LS IS e aSYl 0550 Junits
s Al i &8 V16 oy Livad B0 3L (3230 005553 U] 130 a5
tos Lot ST Lol Jaad (31 ipmssngd ol Galall e dulelis ST ulgay aud
) § anusyI

LU SLas (ladas) Llaiie o ¢ sl BaST 530 iyl e aidle] oo aié i3
OSNN & Jlaadl s B5lom days o bl aalas Eo8 & 05Sh @i ST lsgdl &
Yol Sl ol e als 35 (gaall A asgie Wil osills gus) ¥ alasl
s o Lol oasls (SO Bley Jaas 13U Y] ) slogl o Golias | &5 IS
35 <lsall & soal elile of oo Gl Yitue ol €13 a @ susmss sl Llas
055 dle BUL Lee Ygad ST ol Slasls L sail) il caew VDAY ale
938500 Ligaall sl

A Bans ¥ B cory b 3o Logal] SLa piph opile bala wie

LS« slarws oo b claws 585 Y G tlaglaus oo Jole

paad 5T e @81l sl Jlan of baaall Ly (a3 cra tloin Land S

degh (o olaswadl o kais

ALY}



Bal Lk sl Ags

JBIS Boaall clativall i dilis LS

Ppw=Poa+ P+ P

G olosway 535 03 Blls DLl dasly i cil€ oly B8 5,55 L)
Jis o @lasmay pe LT Yy (63 b clasus e (e cpmsinll)
$ler Lo gt U3 AN (meSYl Slosus

Slall il wlhd o (3 Rl Tsliny S Lodll Gsills Lk el
(pamsailly ccpanSily sll) L sl A w3l dduns A ale &
eoadl) d dgalad) (abilh e (dundia sab go Sle S 3L (g SI (aeny
O Lguaas it ¥ &AL G AaBall (bl oSO (01 Uil Ge sslall
0ol8 elld gas (01 S e AN sall) Lans Lpdas odag Yy coda
a3 aly 0ot alall Giall o gl 4l auslsis B,ShsS oIS @3 sills
25 elS @il 0 o sill elpul ol puas sany Lol adlsill e &,LEL oda
A8k adl) Gl J] BLAIL bS5l

SIS L3I & 5155 d5198W gl Jleaad) L5085 cns G530l 2 b e
e e o1 S o agll e YT Galall 5Sa e 1538 Cisd a3 (o3 guil
S 0sSs 1Sas (@l il & 05Ky (Sune S T ares pe solad) wie
o Boloa ) alall 1508 tlialio Gla Yl can3lsi¥ 6T @ dllad (anusy)
52553 dal n Bolm Jlow il ell) cansd (L S Ga paiall 5 a3 Jaf
rolall sl il Jadny of S (ol Jle ¢ 355 Lasws 2
i sl slased Jon obadl Jloadl o (dalely puiny sl )MJ (YV-o JSadl)
AL Al ) slarwadl sda JEDI 4] 535 Lee dgin Llal) 4353

Slipsall oo Ll ACal S sl Guadih Lassg Sye oieb
ek ML (1 Ka) @Sl Ziwlilh S e BB s3all 3 dgslzal
G360 alsall buad golall Jladl G @lel JSaN e gslall e3all 3
O L,mm e5adl Lol (L8, ;JLJ ool e ol Slel A oK Al gals)
e Lpans (ormpraill) @ps¥ Jie dglaall oliyall K65l caw sl (JSal
Y 3 L300 olasall e B st Jolis b wa L (o
Uasall (@idleh s olall Jlad) aland pusd o ay Boaae )b dajs wie
Bhads JelCIl Ll 558l bshad o5 wlall Dylaall o ¥ 56 ol US

yao



a0

SIMPLE ATMOSPF{ERES. IRAA o Fon

v Lypnepons verfrrory Clrgeanins  grond L Lo obosrie ooved WiE
* *| o ) o T o
(]
o é % HE . . .
[ ] &
* . . A
0 ° ] o . . .
. .
& & L]
* Kle o o oll. . . . .l a A

COMPOUND ATMOSPHERE._

f—. H A T % A v - A — x A R v
0' o ° 0 © < ¢ © 0 © @ o ¢

§ N Mol & WH T 4R % g e v e g M
- - . . . . - - - - . - - L] - -
ofo.*o s ?*.o.Ao. _*;o .o‘. o*.vo. *‘o i

. . . C] . . . . . . » . . . . ] .
L] ] ¢ L4 o o Q9 o © ] © ]
* ok .',A . -x “ A- *o .“ . e ; . *t tA .
o .0 .0 0. .0 - oo -o -o . 0- -o . 0. ? .o L] °

Taes odawr 3 b Loal) Lphall gl sl g Jiay 10-1 S5
S olarwd LI gl LB Wy AT ale ¢ dabalilly 2ol uiile
(550,50 aas] S5 rmsailly raeSHly Ul Jie) goall SN BB e sl
LB Ll (S a3 ey (oY ol olarwd Ge pud 0SI (Gday e Lguda
) LB, 1Say et Lad Jelis 6T Bgan g0 (USa) Jial 3 LS «(dSIfe)
Oty Uslae Sl 3l A1 ISl Sl olik G Lellasl g Lsay sall

) alsall sia 2

o e o 22 ormgsuedl olise oo S fe I3 LA Gy e
LS Aiiae pdlye @ 0253 3 fog¥ly omasinel) o Gany ¥ Al Glilaay)

yai



Bal Lk sl Ags

" i fad .,
J.I'v.'lh'ngt-u Gas Nitrous was Carbonie acwd gas

4 Ayt

5 féfﬂ'.w:,( A

/.

dal oo osills e sl Al gl bk @olball Jluwll &2l JKaT -1 S
I3 Sl 5 A cpany e Lpatnas ALl 5L Slise 558 8500 e 28
Osilla GBS o) gsadl YA & wlishs J) Lgllads] o Yay dalide ZaBAL1 o GES)

(VAA Glazile (J e 3all c@ilasl Lauwlall was allas,

yav



a0

@il 3805 GIS a3y gudell Jlea¥l il ¢ ditall ellew] gl osSSs
J) Leailly Gaam el BALI (@3l S35 pasy coday G Lguans dgolaall
slish Jf Leliass bl oL Jlaist e sl ge oIS 13a oY 135 ¢ sl
L SLESS Gay U355

O oo s cmas sl plaws ssime o puilade sad o slygll babiay
3 aas i o3l Sl s ASUS ISYI Y1 5L oo aabine § sl JalSIL o385
osills 48 IS Gl m3ll 3 Ugome lia GlS 035 goall NG dayh olink
de albaies dlugl-gla gl iisen sl VAL E ale 3o LM 0 ¢ guny
ads Log O il elsgll o oniine pamy comls 38 Gasls pad Al YY plis)
Bl b wie sgasll elygll S 3

B3 S g sally giasilially sl olish o Wl (iyad oad
3 it pulaall ALl G L) a1 358 Yo Ve J] Ve e a3 )
S able e 'La,}a& W Sy s riilly eyl yatis Ll
o Lodls 348 o wootll Dslhll depdl oo 1Sy 3T Pole ey (s5all
L300 el sall sia pies diada G O[deludl/ Jae AT YY of L1/l VY ]
55 Loanhall desally (KE WG Y gas Yo s olas Lpuday Liais Gl 85l
ZLoll Jads Slall al5nel Lgadasy da qadl J) (Lo Syl 80b3) sasdll Sl
ISl 5usds cgsadl SN L Al al3all Gauss a3 ol degdall
oz soall Lasg onsle 2T 5alad 45 ahavul) 4301 Sl sall e olassn V-1
aioll Jey JSal 1ia 3 o3 el Djlie Graa diline olasss slelly
@3 Sladl O 2 e sl e e IS 3T Lgile pu bdisia of oy
oo SN 63e ausd eBll ey sladll Y] Csgie de s gadly Wi A
3 858y roliall STl (o pi Il o camgouel) 018 culey oo M (sall a5l
Slileal] dass (o M goall MR G LY Alis SlaSs ) a2h Y Gl (Sl
LG LS LS a3 (il sW olinda Juads il 28U Lais 1 8 el
e Al Al Sloll a3l siatll el J) gsall GYAN G asalell oo
) (poaled) 3,3 31s3) Wl lasws

YAA



Bal Lk sl Ags

Fols oliasall e s3a
Z

He

Saaall de
\

O Voo VYoo Yooo Yoo Yoo
(2305 / o) &y 5all Aol

05S5 oS Ba¥ Ligie Yo 5la dapu wie LI olis olesw ais V-1 Ka
& ey tdadll AL asaled) @iy gl olia Ul § 85 ST ole )
oo ouiiiia) Gys JBY ol Gue Jo (oa M goall BN e alsll sda gl

(eSOl alall zeliasly 52Ty sl S

Lebal) Lgauis 301 olfs daly slsasS Lg3) (0)

Jl e Ll @ bl joda oF we dSsel & sliasSl Gde Lilitd a3
pals pons wdis (225 488 fuasill dag e 8] dasley @Sl ssill pae
Lt J] (Sailsa ol Fo50 iy B00) @ Legilen (o S 1o5a e
AT & aall casion Lgale BIT Al g ulas s gl s cedanill Dulall
3 Cooel @ shasll G S I3 Lolilusy Gaalay B, Crolay LsSall
ale 3 @l rdlas el olsiall dadin Jo pdbAI AT JSaN Bsl) WA ale
dos g (JMETYI (Me] o aisill § el ppalats ae Gl elyla (VWYY
OIS aalallis *had Wy Cis9m 9 e sl Gusus Bdol Al pe bl Bulgds fo
S5 ings (OsSI ST J6) Sl cloglh 3o ga IN SLLAIS) pal
de onih 3 ,n Y Sl ollga) sl Bats el pay VO ale § Ly
e Bigalll Slaasll o a8 a3y Bodailly daslshl @l aalas [y ada pall il
IS Guos MY ale @ Gsumss G o3l o o Gliy way IW ol ASlas

yaa



a0

12 OLD CHEMISTRIES

SYLLABUS

Of a COURSE

O F
LECTURES

O N

CHEMISTRY.
73
Fhonyoorein Rk £

— 47O =

i

PHILADELPHIA : Printed 1770.

AV ale 3y sl Dasle 3 W Ciijon 0w e (il omlats o alas A1 K
dndun JSA) 13 (Ao Loliluds dasls @ Aol 3 sl 3 S Jsl de Jua
Cradsll Gl Bl 0 oS (Snaed Sy 5al 3 sleasly GBS () gulall dagil olsiall
e sl e dxe gds i (Al rolats g Jasy ¢ Kool SN (M) Yo

sl Bl aius o)

slasll 835kl ol t Y Glaskiun cralaing lSle oag Jdiiee alY Jygaun (o

I pe perran ((VAY) s ((WVA0) Gty ((VVAY) LieglsS daola @
~ 54,53 .

& ool 538 n 1o BansSIl a5 5 st OIS <Gl s Ui ™ 5,000



Bal Lk sl Ags

G W o cpulally slasS las i ol sse Gisn Lilaludy daslay bl 4K
55.5;}341

Llaial o elal Wilaluts ilay a0 olaniue a3 o K3 o Glatyll (e
s dilile o 3ally ina s e susdan pgal (@dlsll Gy slasIL 13S0
ssteall Juitall 2alsll sunale puan ST LS K da Ul A, S
Lol Lawlill e @) palae s 2lasll o0l @asill ol al il gus il
Suser palie 3 AShasll 4lad e Blbaa &5 €] 3o siley plibis LK §
7 ydalal) Laanl) calaer ssdiie § G

=WV ) oS alily sfie 3 Setls dasls 3 sleas O 0 uss
s STAVeS ale ol giSall Al w335 onsS ae Baoal d) JEmly 2 (WVA-
alas AV ale @ 8,00) 35 VO ale § sSutla § slaasSll 130wl oS UL
Jleel clizng Lnlasyl Lgias 3 @ Glajss Jleel 80158 JYA (e el oS
Bagll s er Pllie § Jaey alll deliuny pansll e oluls LLS Gl S
Silasss oluhs pawss Je cdagdl gual 331 Golall (A (Sl i
Bl daps eld (e

o S gl Byl da sy ol S ‘gbéi Corie 3 Aage s pued dic

Fagaill gl wiad fhe dn ) 350 ol s Luall olsgll 85l5m dau Lgunis

Lo M Aaga il @ usasl) 355 OIS elsgdl § 4S5 oyl (e

N o niayu (AR L LIS ccnlgied

L de VAL ale @ cundls s dsbas Laes ol Shge Lilidis wslS
(onslaags puasn pudl nale was .8,50) @ slasl Guss @M (G giaiin (e
55 L4063 ASLasS Dumanl el (Sl ssially (5 crag fhL, Saatls al
o lghnl (2505 sl (e haise L8] G Jsle AWVAS ale @y
e Lol e (Ll § 5531 850 SENIs las] W ralia) Glaiad
S 31 Ll § i 33 8 IS g3l SO pralats « fTu s e
1 puny s W Glaialy . il pollall Lgale L5 Al a5 ] Sladl
Taalas uew (uald Hlas] degane — 150l § cailiasl a5 30l Hobiall pal (e
$ 5553 all Tpae § — AlasSll SR Loy dililudy

AR



a0

- 2d § .. peaalls Sla udtally (1)

Ol oS Ssrne 22 9o o Bl Guiball OIS Jd oe B3 LS
ol Jaiad) andlly alsall e pash 4ie degile audlye & oxiis
Qe sl die e3m JS oSy colilbanally olimglly dlaiadl 5Ll
3 b elsgll B5lm Lo i€ L by . Jall elll e selaill Ll
& il e gel im Ly toalgings VYo IV ce Ja o leall el

oYl Gaa
sanl Lo Lgs &Sy daa Luiabdl J3ie @ Lou® Loy 3Bl Lo50 &<
- side m‘—")‘)\g WMYUQM3LAAAAEI| (544)4}!—44@&\9]\&
asns 2gs e 3150 Ball 3805 Lasd canine 398 U &y shas LSy
i 3 IS celld J) L) iy il (e L B JalSIL ey
K o Lgdlie o Llas Sllac shhaly Lof o3l Jish Al o
o ontida 3 Lgiw il ST 3 e3sl aline 1gmse dgale 3135

Lete L8l
02 ¢y siaalill g danll 85 ,a ) e 38401 13 3 Joda wie 4 Ta3 calS
Bt @ il sk olil Jhad oiSd i (55 el Lo gl e
SLbT ) w1 GIS (Llsall o Lghill Jbia S 4] S didl
o @ Al ‘aLe_a_s.m!\ B e @ Jesy il J3ledl) 13a Je Bule
Lye sl u.A.u.u Jo 1ale (uiw b Baluy (gl I3 d ualy
Slasl o Lalls & il s e Baaly L) Sanm b S SE2L

‘\\\\

oy S 55 W1 5 B0 slbeal) ST o saly qgure b 8,58
ol g b alas Wy Seoball Jlaadl US dae Yol «amun (o G3all
sloal ST 3 Guadll daal cnd il 2 10] (Sas AN Sl dawlss

«Q.SJ“);

seaa @ lalas 3l (VA-YVALY) B 3 Y Glabin clasy S 1Sa
Laalas sl 36wl ((coaall) Guglasgs puas .o 85055 sl ol dlas



Bal Lk sl Ags

JL 8Ll els aa i Daolay sloasSll 130l Lo Glastiw ol Gle @ ililitus,y
Slafiall @ LUY aglall g phadl juialall Gl Gl J] Lesind Gl
e 336 Jad comsladgs quid s fBiwe LS3 LSy L(YV-) JSal) Ll
G5 0S5 ol o] drules @l pdlae eilSy ilalols § L8bast) duanl) aa
habe 7@ OIS o) LS (5 palae ol wie ( Sh ol 4T Jf laskias iy LU
Glas oo ol 3) 0uill oo SIL lad W o gtl] m LA SIS ) LS
Slen plidiul s AL aples cilS il aay Bedasall o pudhy ey
ousleagy 9 Slean A= S Hhual adlsll 3y Asiall €Al aad (auslsion
o TS Vaey dmndall Zaaldll 83ga sl fa (JEie ;B30 585 f(salaisyl
Gegall Colaill o 4l o Y sae ehal padd oY Sad ABlasSIl Jalsall
Zadall 3ale 3 4T UK G pasl Sleall sek chals dalailly daial
srana o il e P uatl eIl QBSH QST (VA Y (Lalinls) J Y1 LS,
daal Jand 3l (3L uaall Slgall (A e sy @il (Gball) 05w
S3lgmr Ahidiuls il oS Sl Coladll e 5 esanll e de] anyy
sh50 53 Osad oulll JEAL SEAL Cosee ] puslasss o b c(gsbassyl

66, JEL) Jasen e

e

S AL ¥ Tgul o unls ostin Slea pluas 5 AaKS T @)
S pluall o dagall g ksl xa)l () e sae asas) e Yy
B me e diaddin ol dadise 8m wulsl LUK 15 tleguaas

Andd ol Jaall

Kadsiy Whaal pibastl ST aal Guslasgs -0 oS dileall e I (3 s

Bulae diungyy ((VWVAY) Lot 3 L8LasKll Lunaall sy J3T oIS o pae @
G cnad] I st slill 8l Jhan sy iisn - g BB G siansldl
i) & aelib usely Lalls 3 33 g3l AVAT ale @ sulall ¥ o€
Jl Guslasss slal (JEU Jaw go 7L clsie pay dlls 43 Lgie 58 3
S panl LRI (orauSYl) (B slsglh asms & Galall S Lowie &



a0

gy oo Yl ) Golas lJ\ 83 rate oK u_Q_u 6-‘-” slod) oF eisa) c_’a.u.u‘ ab
slsgd) 3 Osiwasld o L Lo d-um Oolall dass u-“-‘s-*-“ OB edd g olall 13l
Saadl f clll pes e 1505 5 ol ey simmslilly UiLeS i slpgl st 3
Syms dind fpaly 38 LS S Lud wingll o a2 (Gaas of (aluy slsgll ¢ 5Su3)
US Leala 3,6 Ll 138 e Budas LueS Gulad) Laiad sV e 3815 LS

s e Lgaadd Aol cpaaYl o ial

- (! "N ’/ /i/ Ht/ay/}:zn’u // n."jr('ﬂ.w . /r/__(/ T Barm

Feyra e verety o' fnmpelya A
L6l Lonantl Lililusy aslay sliasl 3lal uslangs uan -0 Gudd 141 JSa
il BLaSh 63lea Lelal o FU a0l pdlan b Ll & colSy Lilnbi,

A i il Luish § shoge g3 Dsen 403 g Sleall e 35 ik 2o
(.\/\‘ Y ‘«;__\3?.” c.L_m:SJI EJL’\S)) ‘O\}:.uls‘)l..\ _.;LTS C)A)

Sy Ay Gl ey ol G GIS, Laind oo 8uliall dusasd! sl



Bal Lk sl Ags

Taalay JEY (Gl Gsm o e psas de 15 ela olha 3 JGN 5,54

69.. . .
QSN o ¥

LS auad 3 slis clinn 3aia3 3 elalad 5o o oo (353 (53
BT a3 (lgiagnl 3 Bl Ei il i 0 ool e Gul
G pdaiad ol il celly poy TGN wlisalsll S Gas Jais o
Aaalall 3 efiall juall i da3e 50 b

Bale 5 uglangy 0 oS NA-Y ale @ couall sbhall QS JUS &

i o 0 simslal) (sl slaasIl plas o T )] o Lblied) o o 10l5iny
cwantl o HBISH Lgad 2 358 Jhawnd Lsa3 daus L,a300 (uslaugs ol (JBL)
ceile pad ae (masne!) 0o @S ey el oo JA suall ) lagile
Jaall Ll Gl el o5S3y (caosuell e 03 Ges W e JIL JB)
O 33 Y @S Ges (Soball o (00,80 Jumgsaus 3L Sostuasls & oy yaus)
0Sas) padll o (Crmssssel)) Gstasslall Gaay @3l W8 edn I i3l
(I s 32 5y 0 wnnsST 5T 0,550 il S plins o G (pulishYl
ouslass w0 Blis & — el oo — alee 3 BRI dalpally Bl coagesd

Lgie =iz il ksl g GF s adiady of 4l ) olasliw Hlal ally 3,800
crelaiy o 441: Slbls callael 3 orgls LS A Lok 2 & Jal o slias]
Tasalil) Gy 3 VA4 ale 3 O3lZ85s K pa Tialey Aaluny (bl dalne (il

slacaS 8 pdlae il Giw pie W (V)

ale & sulall GBS 3 dudd Cungs (Jeladl 108 Yol @ (5] pusel IS
slasSll 3 3ialy o olaN @ Slitiumey alaor Gl P ebasSll alasy Glsias VAT
dungyy 3] o olall cisend LanalSl s pluis, LG Dandall dalaly
5 g eombll (s s JUal suli,l i) Coll a3l Golad claS falas
oo deganl cpslien dia o piiey aaly @ Lallyll &l dlas Al He Giel



sl 0

oli o) asly ialad] diia A3 WAL ale § o slbasl Lawls Ge ol palall

7 (doaiial il oo o alas Lol aiels) ¢ sm)

8 pdlae ity NG ) dadulie & pdlas de gane

Y dads S N 3 aaladl

B R P PPN B R

XY dadn s E&IGEY

YA dadun S Ll

AY dadis s Lualdd)

AN dadis s Lol

08 dadn s Ll

A Ll dads s

AN dade s Ll

Ve dadn s 8Ll

V1 dadis s B ke Lalall
AY dadis s §pde Lol

M dndin s B ae BG)

Af dadis s §pde daslyll
AY dadis s 8 pbe Lula)
MY dadin s 8 pde Lol
AN dadis s 8 e Ll
AY0 dadin s B e el
AY dadis s e dawll)
AYV dadin Ja (g pall

NEE dadin s g tally Loladl
NOY dadn Ja (g pdally dub)
NoA dadun S (g pdally EIGE



Bal Lk sl Ags

A0 dadin a (g ntially Zul

AVO dadis s (g ptiadly Lusela]

N dadis s Gsphally Leoladl

N4 dadis s oy pally Lol

N4 dadun s oy shally dielill

TV dadis s oy phally Lawlill

TYE dadan s 05N

TV dadis i 058l daladl

YEN dadan i oSNl A0

YR dadus s 05NNl 2L

¥ ¥ Laaw (580 B pdlan YY J) opainl 13] 5 .ol ¥su £ deganll oda yauw
35l dagae S50 e Ldale ol 15T s JalS JE5 & gl wrad) oS5 o

S 1535 paiadd shaSll Ge 8agall ola g, bl alias o Gl oo
il uas o 18T LSS Y Bl dasae oLELL L@ladin Ga LU
S Ll ran ¥ I SLELU Lasa Y fgulall padadl o Guslall ye
929 U 3 LeBla mugss Lgidelina (San Il cagally oISl e (g5ia3
Lyall o A3 gasaall Ll a3l el oSG 1368 o3 T Bule (o
JalS sy e llaly (AT aa] @ oo el sda o aus LiLusy)
NECAR RN N PCACRY | kPR P U Wt
daadl oy caleSl shasll ale oBa ssilly 5o oo s &,k o
oz Jig LU Dueal spay pue ad;s g sudsll e disall e wde Yo
LAY pe Jag sally 5ol LB Liwlie 4SS 85508 G 0S5 O
W 2gslll bkl sds el dia Tadus wsl€ o olbsks JS oL
epaal oF Ll Bl o Lusyl Ledse 31 ol paall il Jie il Zoaa] &
Gobll sae ol ( Aausll gunall ;:uw:, OS Ladat dis e Yo )

Baa I B i L (S



a0

z

Saan S0l Jome daalad Ciyjliae aday Qilb olié, Ll o) JB o bws

ale & ¢y susinn Gulegs Gutiyll alld Lo J) aata il LT G Ll Wil ) 25l
7473

“7iVYA 0

de lgd duaal ¥ a0 alsll 8T (S olalae slial slale Yo aal
oaally wiilly el delin (58 oS onm 3 f3lall wnlal GuLYI
J:\.u.t.{ﬁ 3[.3 b{\.é\s CL&S.H racy a.;.A/.”\g ‘U&"L'A'HJ ‘JA_“&

Slsia Vo gail oyaial 3l A0B @lulys J1 wsills 5580 e s ks, a3
ohalls ol raie splly 5o T lubul sia oiT uSy osl SIS el
Ols xauSYl Jo pligiad ¥ (HI) ehagagonell paeny cbiyslSosngll paes Ol
2y daanie g Syl Jo ggiad paleadl US o) ABLEI dusledy Lok
o5l o b ol eise 3 sl dall ol ge L3S alacl Lay, ol it
SISl oIS e M1 e ¢ s oo I laaall o 5331 Ll Jo il oIS
ol sl & s ses gl odsl) s ol ol Aol dwis Ge gl
ple @ @lrall anall ol ol lslluy GBS fa5y cnall 8233 4l
ol o Byoliall SllEEY) Clia gab e oyue pd @iliy oo ale Ji5 VATA
eisendy s Jlad dikie
Pt elaailly clibaal) Gan Laell sl pusel s @30 @3l
LK @ ool Gobl gusss IV ale 3 s algslas Bal 3 ol ads
LA G s e aBY Jrsais sloasIl dolatal LT 0 J3T 0lSs sl
52353 ol el Jaall Jl3s Gslal usle VAS Y ale & Slalall Eiga Ugla
e e de Juams AAVY ale G oy lucl o pha 4l Lgadd &l g 13l
oses Ay L IET Busall pans 4ie gl Cimsar VAVO ale & 5iSaess oSLall
Folad zasls i & Olaskiw crolady G slaasS alasy il 5 Tigae J) Jamils
soaall ge Blal Tasy OIS @] (3 lalydy widai] g olaly e Yoate clias
OB cugs cpaall dogaen oSl sles wdd (,ed celly celysass &5 )
Taols Gudl ) plasiy; 08 i AL Al one il e ol palas slaly
Limslsaally sloasSIl 3 Cismoll ralall ligh olSa pdss Jal o (ulalll 3 ploasts

YA



Bal Lk sl Ags

pols plinl Ba3 Liay daals Bl 303a3l) oLAG aliudy; sgae 32
suSle dpd o oo Rl Jol Go LSl s e anwls; Jsis (Gl
28 g5 e Sl Solaill cludill pliwiy; agae duasy JWE s LIS 85 3
3wl J5T OIS Dy daalad 4 b ¥ alie sy f¥es Gonle Yoo 0,08 Loy e

Rebert Beat Ede.

i subuiitting this Catalogue to the Pubfic i
geueral, very reapect{ully Begs to ofserve, that it 1w
fis tutention fxom timie to Hlue, 1o wake auch au
eufa:ﬂemelll n ﬁim ure:ll-.‘u ﬂcrﬂ cr a(l-cl:iiﬁ-: aud
Jowmestic a:ti:fea, as the pzcgtea:iue {mpt.‘ve!uent
cf{ﬂe age, auwd otfer cticutustauces may Faiul out,
1o e Gest calcufated to meet the suifl uDvmm{u.J
taste <'[7 the puﬂfi:, f.‘r_ the “I:]FIEL Cranches or
iillawﬂ:b:}e and sciences, and secure that ‘.‘JFIA&I.I
nF}Jmﬁalion which 1t fias Geen, aud ever will fe

fiis ficat oﬂjccl o attain,

Feb. 4831

5w,
Olae 595 L sl

FOR CHEMICAL STUDENTS, AMATEURS »PROFESSORS,

R, B. BDBE’S

SERIES OF

PORTABLE CHEMICAL

' C\@ 3 4
%aﬁoratoms, O abinets

AND

BLOWPRIPZ APPARATUS,
CONTAINING
A CHOICE SELECTION OF THE MOST USEFUL
TWests, We=HAgents & JPreparations,
AND AN ORGANIZED COLL

JN OF THE BEST CONTRIVED

ATTS,

MOWEBRIN &
Adapted for performing with facility, safety andsuccess,

A Course of Instructive and Entertaining Experiments
AND
For the exhilstion of these interesting phenomena in Chemistry,
Mineralogy, &c.

WHICH RENDER THE STUDY OF THESE SCIEMCES SO FASCINATING;

ALSD,
PRACTICAL FACTS IN CHEMISTRY,
an appropriate

COMPANION TO THE PORTABLI ABCRATORIES AND CABINETS]

WANDG FOR EPH O BH TR,
FQUALLY SUITAULE AS & GUINE T4 THE YOUTI'S LABORATORY,

QLSS dadin EA (o O3S Luall oS sl comns cimg,y deiwl )1 S
eall g fomtill gl oo slandl eslS Ky datus VAT Go (3S5 shasl e (gulsn
VATV AT uid cebaasl § dulae $ilEay sws] QIS (o) L3uall aa gl Ll

Flisr GBS @y e awlill (L8 Bl & Slhastl olaall Jasdl o053
el Losle piad s Baalad GUS sus] e s, Al celiasl § Llee
o] s @iyg, by dads EA (o GSU Hsall dagJliST dadn VAY (e



a0

30 31

APPARATUS FOR CHEMICAL CABINET CONTINUED.
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(1) W. Myles, in Chymia, No. 4 (H. M. Leicester, ed.), University of Penn-
sylvania Press, Philadelphie, 1953, pp. 76-77.

(2) W. Myles, In Chymia, No. 3 (H. M. Leicester, ed.), University of Penn-
sylvania Press,. Philadelphia, 1950, pp. 95—-113.

(3) E. F. Smith, Chemistry in America, D. Appleton & Co., New York and
London, 1914, pp. 12—43.

(4) The Chemical Society of Philadelphia disbanded between 1805 and
1810 and was succeeded in 1811 by the Columbian Chemical Society, also
formed in Philadelphia (see notes 2 and 3 above).

(5) J. Penington, Chemical and Economical Essays, Joseph James,
Philadelphia, 1790.

(6) W. D. Williams and W. D. Myles, Bulletin of History of Chemistry,
Vol. 8, p. 18, 1990. Earlier American chemistry publications, by Rush
and the blind lecturer Henry Moyes, were small specialized pamphlets,
not books. I am grateful for correspondence concerning Penington and
his book with Professor William D. Williams, Harding University, Searcy,
Arkansas. Harding University houses the combined Americana chemical
book collections of Dr. Williams and historian Dr. Wyndham D. Myles and
has been officially designated an historic chemical site.

(7) A. Greenberg, A Chemical History Tour, John Wiley & Sons, New
York, 2000, pp. 189-191.
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(8) Penington, op. cit., pp. 4-5.

(9) Penington, op. cit., pp. 146—150.

(10) W. Miles, in Chymia, Vol. 3, University of Pennsylvania Press,
Philadelphia, 1950, pp. 95—-113.

(11) E. E. Smith, Chemistry in America, D. Appleton and Co., New York
and London, 1914, pp. 12—47 (reprints in full Thomas P. Smith’s oration).

(12) T. P. Smith, Annual Oration Delivered before the Chemical Society
of Philadelphia, April 11, 1798—A Sketch of the Revolutions in Chemistry,
Samuel H. Smith, Philadelphia, 1798.

(13) J. R. Partington, A History of Chemistry, Vol. 3, Macmillan & Co.,
Ltd., London, 1962, pp. 212-214.

(14) Partington, op. cit., pp. 540-542, 572.

(15) W. H. Brock, The Norton History of Chemistry, W. W. Norton & Co.,
New York and London, 1993, p. 154.

(16) G. Rayner-Canham, Descriptive Inorganic Chemistry, Freeman,
New York, 1996, pp. 349-352.

(17) A. Greenberg, A Chemical History Tour, John Wiley & Sons, New
York, 2000, p. 239.

(18) Smith is referring to Anne Dacier (1654—1720), a renowned Eu-
ropean classicist, editor, and translator and Mary Ludwig Hays McCauley
(1754-1832), who joined her husband Hays at the Battle of Monmouth
(New Jersey) on June 28, 1778. Mrs. McCauley hauled pitchers of well wa-
ter back and forth for the soldiers, and when Hays collapsed from the
heat, she took his place at the cannon for the remainder of the battle (see
The New Encyclopedia Britannica, Encyclopedia Britannica, Inc., Chicago,
1986, Vol. 3, pp. 841-842; Vol. 7, p. 611. “Molly Pitcher” has been hon-
ored by a battle monument and, profoundly, by the naming of the food

court/gasoline station complex at Exit 7 of the New Jersey Turnpike.
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(19) Smith’s footnote here is as follows: Mrs. Fulhame has lately
written an ingenious piece entitled “An Essay on Combustion, with a view to
a new art of dyeing and painting, wherein the phlogistic and anti-phlogistic
hypotheses are proved erroneous”. Since the delivery of this oration she has
been elected a corresponding member of this Society. (see also Greenberg,
op. cit,, pp. 156—159 and K. J. Laidler, The World of Physical Chemistry, Ox-
ford University Press, Oxford, 1993, pp. 250—252; 277-278. Laidler calls
Mrs. Fulhame a “forgotten genius”).

(20) C. Bailey (transl.) Lucretius on the Nature of Things, Oxford Uni-
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awmas-paekooss CUIIMO—V =673, N=550: rexcmss—
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C'H"™0—V =987, N =817. w) Mypassnuoxacastii
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zucanl semsn C'H'" 0 —V =928, 11 =812, n)
Tpueams lI"Li‘Si'G'—V:ISﬁ. MN=3592 ; osporcens
CaMgS®0* — V=213, 1l==685 o) Bassexors
Zo*Si 0" — V = 167, 11=700 ; aionvass Cu Il Si 0"—
V=153, 1 =496 ; Gepussn Sial be O» — V¥ = 139,
I = 378.
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C"H*Cl — 830; tarwe (2% Tool BT 0) Mg* 0 — 69,
Cu"0 —80; IFO—112,5; Na’0 — 139; Ba'0 —
186: Ka'O — 221: (CIF°}* O — 839, u tarme (5
eat 07 S0} Cu® S0'— 250, Mg® S0 — 283; Ba's0'—
326; 'S0 — 331; Na'SO'— 337, K'SO* — $12;
{C* 1Y) SO* — 859,
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Useber die Bezishungen der Eigenschaften zu den Atomgewichten
der Elemente. Von D. Mendelejeff. — Ordnet man Elemente nach
zunehnienden Atomgewichten in verticale Reihen so, dass die Horizontal-
reihen analoge Elemente enthalten, wied:r nach zunehmendem Atomge-
wicht geordnet, so erhdlt man folgende Zusammenstellung, aus der sich

einige allgemeinere Folgerungen ableiten lassen.

Ti=>50 Zr= 90 7 =180
V=51 Nb= 94 Ta = 182
Cr—52 Mo= 96 W — 186
Mn =55 Rh—104,4 Pt=1974
Fe =156 Ru = 104,4 Ir=198
Ni = Co =59 Pd—=106,6 0Os=199
H=1 Cu=634 Ag=—108 Hg =200
Be= 94 Mg=24 Zn=¢652 Cd=112
B =11 Al=1274 ?==68 Ur =116 Au=1977
C=12 Si = 28 =10 Sn=—118
N—14 P a3l As=15 Sb=—122 Bi—=2107
O0=16 S =32 Se=1794 Te=1287
Li=17 Na=23 K=39 Rb=85,4 Cs=133 Tl =204
Ca— 40 Sr=2876 Ba=137 Pb = 207
? =45 Ce =92
%Er — 56 La=94
7Yt — 60 Di=—=295

Mn—175,6 Th=118?

1. Die nach der Grisse des Atomgewichts geordneten Elemente zeigen
eine stufenweise Abianderung in den Eigenschaften.

2. Chemisch-analoge Elemente haben entweder iibereinstimmende Atom-
gewichte (Pt, Ir, Os), oder letztere nehmen gleichviel zu (K, Rb, Cs).

3. Das Anordnen nach den Atomgewichten entspricht der Werthigkeit
der Elemente und bis zu einem gewissen Grade der Verschiedenheit im
chemischen Verhalten, z. B. Li, Be, B, C, N, O, F.

4, Die in der Natur verbreitetsten Elemente haben kleine Atomgewichte
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(a) Tabelle L
K =39 |Rb= 8% | Cs = 133 — =
Ca= 40 | 5r = B7 | Ba = 137 - -
- MYt = 887[7Di = 138?| Er = 178? —_
Ti = 487 | Zr = 90 | Ce = 1407|?La = 180%| Th = 231
V=51 | Nba= 94 = Ta = 182 = by
Cr= 01 Mo = 96 — W =184 | U = 240 2
Mu= 03 — — — = 3
Foe= 56 | Ru = 104 —_ Os = 1957 - !
Co= 60 | Rh = 104 - Ir = 197 ==
Typische Eleinent
u Ni= 50 | Fd = 106 - Pt = 1987 - &
=1 Li = 1 Na = 23 Cu=(3 | Ag =108 - Au = 1997 - §'
Be = 94 Mg = M4 To = 05 Cd =12 - Hg= 200 — ;
B =1 Al =113 - In =113 - Tl = 204 = )
C =12 & =18 — Sn =118 -_ Ph = 207 —_
N =14 P =3 As= 75 | §b =122 —_— Bi = 208 —
0 =16 § =82 So=178 | Te = 1257 - = -
F =19 Cl = 355 Br=80 | J =127 —_ —_ =
2 ——
™
=
(b}
Tabhelle IL
H Lm:ppc L Gmppn J.L Groppe LI [(-'rum IV, | Groppe V. | Gruppe VL |Giruppe VIL Groppe VUL
2 - — - RE* R RE® RE -
& a0 0 e B R0 e (R 3 BO:
1 =1
7 [Li=7 Be == 9.4 Ba=11 C=112 N=14 =18 F=19 ;‘
3 Na==23 Mg=24 AI=113 LTS P=31 S=31 Cl=355 3.
4 |[K=139 Ca == 40 — =4 Ti= 10 Y=51 Cr=>52 Mo=55 Fe=56, Co=350, 3
Ni=59, Cu=83. 5_
5 {Cu=063)| Zu=0iM — e G - Av=T75 Bos= 1§ Mr=80 B
6 |Rbam85 rk:ns? 7 Yte= B fir= 0 M= Mo =96 — == 100 [Ho= 104, Rh==104, by
Pd=106, Ag=108. I
| fAg==108)| Cd=112 lo=113 Bo=118 Bb=122] Te= 1) J=127 %
B a=133  [Ba=137 tDi=138 ["Ce=140 | — - = oo e i §
. =) - - - =3 - - ”
- 1| = = PEre= 178 [PLa=180 [la=182 |Wa=i84 - 0= 195, Tr=197.
. J Pt=198, Au==199,
" (Aa==199) Hg = 100| Tha= 20 I'b== 207 Bi=108 = =
12 | = - — l'nn'm = U240 = = SN
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(a)

If face x is absent
striae on face s
will identify its
position

Left handed quartz Right-handed quariz
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(1) The Smithsonian Institution Archives retain Robert's papers
(1960—-1982) and related materials (to 1984) in a collection (Record
Unit 7316) described by Rebecca V. Schoemaker (see http://www.si.edu/
archives/faru7316.htm).

(2) Here I happily acknowledge my friendship with Joel F. Liebman
dating back to Fall 1967, when we met as first-year graduate students
in chemistry at Princeton University. Although Joel and I were 20 when
we met, we were “young adults,” scientifically speaking, and thus mostly
“formed.” It would have been fun to have known Joel at, what entomologist
Silberglied might have referred to as, his pupal stage. Joel, too, won sci-
ence fairs as an early teenager without help of parents or any scientific

establishment. Finally, Joel’s continued scientific creativity, his “manic”
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punning, his appreciation for the absurd, and his innate kindness perhaps
allow me to imagine Robert as an adult.

(3) In 1997 I had the good fortune to meet Dr. Slayton A. Evans, Jr.,
Professor of Chemistry at the University of North Carolina at Chapel Hill.
Slayton, an African-American, grew up in rural Alabama, and like so many
other boys in the “Sputnik generation,” also developed an interest in rock-
ets. He related to me how one of his (solid-fuel) rockets blew up near the
house, leaving a small crater in the yard. Alarmed by the explosion, his
mother called out to her precocious son “What happened?” To which he
replied “Nothing, Mom.” To which she replied “Well, make sure that ‘noth-
ing’ never happens again.” Professor Evans died on March 24, 2001 fol-
lowing a prolonged illness. On the university Webpage the following words
appear: “His grace and dignity touched everyone he met in a unique way.”
Girls were not particularly encouraged into the sciences and engineering
during those days. But many were not to be denied and I think of my con-
temporary Dr. Marye Anne Fox, Chancellor of North Carolina State Univer-
sity and a member of the National Academy of Sciences, as one formidable
example. Dr. Joan Valentine, the first female graduate student in chem-
istry at Princeton, Professor of Chemistry at UCLA, and journal editor, is
another. Indeed, my wife Sue would, as a young girl, unfashionably watch
and assist her dad, Wilbert Covici, in his building and repair activities. As
a result, her mechanical abilities put mine to shame. Similarly, my sister
Ilene (“Dee Dee”) Franklin was not encouraged to imagine a career as a sci-
entist, but she became a gifted chemistry teacher and is now stimulating
her second generation of high school students. My other sister, Roberta,
a talented dancer, might have become a business executive.

(4) R. E. Silberglied, in The Biology of Butterflies. Symposium of the
Royal Entomological Society of London, No. 11, R. I. Vane-Wright and P. R.
Ackery, Academic Press, London, 1984, pp. 207—-223.
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(5) See Plate 4 and its description in the book cited in Siberglied, op.
cit.

(6) E. O. Wilson, Naturalist, Island Press/Shearwater Books, Washing-
ton, DC, 1994, pp. 276-279.

(7) R. I. Vane-Wright and P. R. Ackery, op. cit., p. xxi. After the present
essay was written, and the manuscript sent to the publisher, an article
on the aftermath of Air Florida Flight 90 appeared (The New York Times
Magazine, August 4, 2002, pp. 36—41). I am grateful for the details about
Robert’s life that it provides, including the fact that he proposed marriage
(joyfully accepted) on the morning of his ill-fated flight.

(8) C. C. Gillespie (ed.), Dictionary of Scientific Biography, Charles
Scribner & Sons, New York, Vol. XIV, 1976, pp. 411-412.

(9) B. Narins (ed.), Notable Scientists From 1900 to the Present, The Gale
Group, Farmington Hills, Vol. 5, 2001, pp. 2438—-2441.

(10) J. R. Partington, A History of Chemistry, Macmillan & Co., Ltd.,
London, Vol. 4, 1964, pp. 636.

(11) The New Encyclopedia Britannica, Encyclopedia Britannica, Inc.,
Chicago, 1986, Vol. 5, pp. 601-602.

(12) R. Willstéatter, Aus mein Leben, A. Stoll (ed.), Verlag Chemie, Wein-
heim, 1948; transl. L. S. Hornig as From My Life, W. A. Benjamin, New York,
1965.

(13) Gillespie, op. cit., Vol. VII (1973), pp. 517-518.

(14) Narins, op. cit., Vol. 3, pp. 1281-1282.

(15) The New Encyclopedia Britannica, op. cit., Vol. 8, p. 1031.

(16) See: http://sun0.mpimf-heidelberg.mpg.de/History/Kuhnl.html
(obtained December 7, 2001).

(17) Partington, op. cit., p. 860.

(18) J. Ziman, The Force of Knowledge—the Scientific Dimension of

Society, Cambridge University Press, Cambridge, 1976, pp. 57—62.
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(19) Partington, op. cit., pp. 294—-334.

(20) Gillespie, op. cit., Vol. VII, 1973, pp. 329-350.

(21) With sincerest apologies to Lewis Carroll for bawdlerizing
Jabberwocky.

(22) A. Greenberg, A Chemical History Tour, John Wiley & Sons, New
York, 2000, pp. 196-199.

@iBespie, op. cit., Vol. XIV, 1976, pp. 332-333.

(24) Gillespie, op. cit., Vol. XIV, 1976, pp. 212-213.

(25) Gillespie, op. cit., Vol. XI, 1975, p. 511.

(26) Gillespie, op. cit., Vol. XII, 1975, p. 577.

(27) J. Read, Humour and Humanism in Chemistry, G. Bell & Sons Ltd.,
London, 1947, p. 3.

(28) Gillespie, op. cit., Vol. III, 1971, pp. 98—100.

(29) Gillespie, op. cit., Vol. IV, 1971, pp. 507-512.

(30) Gillespie, op. cit., Vol. IV, 1971, pp. 519-521.

(31) Gillespie, op. cit., Vol. III, 1971, pp. 354—-357.

(32) F. Andahazi, The Anatomist (transl, by A. Manguel), Doubleday,
New York, 1998.

(33) J. R. Partington, A History of Chemistry, Macmillan & Co., Ltd.,
London, Vol. 2, 1961, p. 96.
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