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character; to  bc undertaken early enough to be of 
some val~iein conlprehending; if not controlling 
the situation. We h a ~ e  sceu tha t  the blight mighL 
have been kept out of tho country in the first 
plnce by inspection, or, once in ,  that  it. rnigl~t?lave . -

been destroyed, or a t  least checked, hefore i t  had 
gotten widcly distributed. Bat instead it mas 
permitted to enter, and to spread for mauy years 
nit hout seient~fic notice, and for several more 
years rvithout any organized attempt to control it, 
or evcn to study i t  seriously. Are we doing any 
better now with reference to the future? 

GENI1:TICS 

T.VIiile perhapq not having the same 
direct bearing upon pathological problelnis, 
still it may be worth pointing out that 
fungi appear to oRer one of the simplest 
and easiest points of attack on the gen- 
eral problerns of evolution, such as muta- 
tion, variation, and inheritance; in  fact, 
tlie variouq problcnis of genetics. IIere 
we have organisms cox~lparatively simple in 
structure. either asexual or a t  least not 
complicated by possible hybridization and 
capable of rapid reproduction and cultiva- 
tion nnder controlled conditions. 

Conring finally to cluestions of pueven-
tion and coxitrol of diseases caused by para-
sites, i t  is only stating a truism to say that 
whatever xuccers inay he dtained in this 
direction lilust depend chiefly upon the 
completeness of our kno~vledge of the para- 
site in dl its aspects and relations. 

Finally, mycologists, pal hologists and all 
real scientists arc searchers after truth. 
This implies not orrly large opportunities, 
but also obligations. "Koblesse oblige" is 
particularly applicable to the scientist. I n  
these days cf storm and stress i t  is. if pos-
sible, more important than ever that tve 
should live up to the highest ideals of truth, 
and rr~abe individi~al and lxnitecl effort to 
establish the universal reign of justice, 
peace, and brot2ierly love among mankind. 

An excellent example of what the scien- 
tist should strive to be in all his human rc- 

lations has been given us by Professor 
~ 1 . ~ ~ ~ 1 ~ ~E. ~ j ~ ~ ~ ~ ~ , ,the distinbwished hotan- 
ist and beloved teacher, whom death has 
So lately taken from us. XIe not only 
sought truth and taught truth, but lived it, 
making the not only Riser and richer, 

but better. May we all leave as noble a 
record fr'hen called to lay life's burdens 
down. 

EDWARD WESTOArtS INl7ENTIONS 

TIIE pioneer worlr of Dr. Edmarcl Wes- 
ton is not casy to dcscribe iu a few worcls. 
IIis restless inventive activity has been 
spl-cad over so mauy subjects, has inter- 
twined so many interlocking problems, that 
in order to ~lnderstand its full value, it 
would be necessary to enter into the inti- 
niale stutly of the varions obstaclrs which 017- 
posed themselves to llie dcvclo~)ment of sev- 
eral leading indasfrirs which he Ilel~edto  
create : the clectro-deposition oC metals, tllc 
electrolytic refining of copper, Ihe cou-
struetion of electric generators ancl motors, 
the eleclric illmmination by arc- and by in-
candescent-light, ant3 the manufact~~i-e of 
electrical measuring instruments, An im-
pressive list of subjects, but in every one 
of these branches of indimtry, T i~es to~~  was 
a leader, and it was only aPtcr he had 
shown the way in an ~ulmistalcable manner, 
that the art was able to make further pro:- 
ress ancl develop to its present-day magni- 
tude. 

Rirt ~ ~ r h ywas TT~ston able to overcome 
dificnlf ies which seerned almost unsur-
rnonnlable to his predecessors and cowork- 
ers in the art t 

The answer is simple: He introd~lced in 
most of his physical problems a chemical 
point of view--a chemical point of vjcw of 
his own; a point of view which was not 
satisfied with general statements, but which 
went to the boltoni of things. IIe did not 
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get his chemistry wholesale as i t  is dis- 
pensed in some of our hot-bed-method edu- 
cational institutions. He had to get at  his 
facts piecemeal, one by one, adjust them, 
ponder over them-collect his facts with 
much effort and discrimination; he did not 
acquire his linowledge merely to pass ex-
aminations, but to use i t  for accumulating 
further lino~vledge. 

I t  seems rather fortmate for him that 
one of the first enlployments he got in New 
York was with a chemical concern which 
made photographic chemicals. This was 
the time of the wet-plate, when pllotograph- 
ers made their own collodion, their own 
silver bath, their own paper. Whoever 
went through those delicate operations 
knew the difficulties, the uncertainties 
~vhicll were caused by small variations in 
the composition of cliemicals or in the way 
of 11si13g them. Photochemistvy is excellent 
experience for any young chcmist who is 
disposed to generalize too much all chem- 
ical reactions by mere chemical ecluations. 
Whoever has to deal with those delicate 
chemical phenomena, which occur in the 
pllotographic image, linows that many nn- 
foreseen facts can not easily be accounted 
for by our self-satisfying but often super- 
ficial gelleralizations of the text-bool<s. 

Weston's tendency to observe small de- 
tails in chemical or physical phenomena led 
him to improve the art of nickel-plating 
and electrolytic deposition of metals to a 
point vhere it entered a new era. When 
he undertook the study of the difficulties 
in this art, he took nothing for granted, but 
by close obscrvatioa he succeeded in de- 
vising metbods not only of improving the 
physical texture of the deposit, but for in- 
creasing enormously the speed and regu- 
larity with which the operations could be 
carriecl out: all these improvemellts are 
now embodied in the ar t  of electro-typing, 
nickel-, gold- and silver-plating. 

At this time, attempts had already been 
made for the commercial refining of copper 
by means of the electric current. But this 
subject was then in its first clumsy period, 
f a r  removed from the importance it has at,- 
tained now amongst modern American in- 
dustries. Bere again, Weston brought 
order and method, where chaos reigned. 
I3is careful laboratory observations, har- 
nessed by his Been reasoning intellect, es- 
tablished the true principles on which eco- 
nomic, industrial, electrolytic-copper-refin-
ing coulcl be carried oat. Professor James 
Dongl:lssl referred to this fact in a recent 
address : 

I suppose I may claim the merit of making in 
t h i ~country the first electrolytic copper by the ton, 
but the merit is 1.ea11y due him (Weston) who in 
this and innunlerable other instances, has concealecl 
his interested vork for his favorite science and 
pursuits under a thick veil of modesty and gener- 
osity. 

The whole problem of electrolytic refin- 
ing, hen Weston took it up, was hampered 
by many wrong conceptions. One of them 
was that a given horsepower could only de. 
posit amaximum weight of copper regardless 
of cathode- or anode-surface. This fallacious 
opinion was considered almost an axiom 
until Weston showed clearly the way of in-
creasing the amount of copper deposited 
per electrical horsepower, by increasing the 
cumber and size of vats and their elec-
trodes, connecting his vats in a combina-
tion of series and multiple, the only limit 
to this arrangement being the adcled inter- 
est of capital and depreciation on the in- 
ereasad cost of more vats and anodes, in re- 
lation to the cost of horsepower for driving 
the dynamos. 

The electro-deposition of metals forced 
Weston into the study of the construction 
of dynamos. Until then, the electric cur-

1 Commencement address, Colorado School of 
Mjnes, Metallurgical and ChemicaE Engineering, 
Vol. XI.,No. 7, July, 1913, page 377. 
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rent used for nickel-, silver- and gold-
plating, a3 well as for elcctro-typinq, war 
obtairred from chemical butteries. Westorl 
says that i t  was almost a hopeless task to 
mean ele~t~oplwtersfrom these cells to 
which they Elad beconle tied by long experi- 
ence and on the more or les.: skillfnl use of 
which tliey based rnany of the secrets ol: 
their trade. 

If the dynamo as a clieap ancl reliable 
sourrc of elcetric current was advantage-
ous for nickel-platinq, it became an  abso-
lutely indispensa1)le factor for electrolytih: 
copper ~ f i n i n q .  k t  that time, the dynamo 
tvas still at its veyy brqinninq-some sort 
of an electrical cnriosity. It had been in- 
vented many years before by n Norwegian, 
Soren PTyjorth, who filed his first British 
pa t t~n t  as f a r  back as 1855. Sin:ilar ma-
chines hxcl 1)ecn built both in E~nrope and 
America, hut little o r  no improvement war 
rnade until TJTeston, in  his own thorouglz 
way, undertook the careflnl study oP the 
various factors r ~ l a t i u g  to dynamo effi-
ciency. 

I n  1576, IVcstorl filed his first United 
States patent on rational dynamo construc- 
tion, which mas soon follo\ved by many 
otl~crs,  and helore long he had inauqu-
rated such profound ameliorations in the 
design of dynamos that he increased their 
efficiency in  the most astonishing manner. 
ITeretofore, the dynamos ~vhich had heen 
constrlncted s h o ~ ~ e c l  an  efficiency not reach- 
icg over fifteer~ to  forty per cent., ;O l O S S  

electrical efficiency, but the new dynamos 
constructed after Veston's principles in-
creased this to the unexpected efficiency of 
ninety-five per cent., nrld a commercial efi- 
ejencg of eighiy-five to ninety per cent. 
ISe thus mnrlrccl an epoch in physical sci- 
ence by constructing the first industrial 
machine which mas able to change one form 
of energy, nlotion, into another, electricity, 
wit11 a hitherto unparalleled small loss. As 

the improvemcrrts in dyl~amos depend al- 
most exclnsively on physical considerations, 
and have little relation ~ + i t h  the field of 
cl~crnistry, I shall dispense with going 
further into this matter. B n t  I should be 
permitted to point out that the first prac- 
tical application of electrical power trans- 
rl~issioa for faciory purposes in this coull- 
try,  was first rltilixed in Weston's factory; 
the sueccss of this installalion induced the 
Clark Thread Worli-s, also located in  New- 
ark, to adopt this method of power tr<ms- 
mission for some special m-orlr; a method 
p~hi~lil.now has becom~ so universal. F o r  
this plarpose, \Teslon llacl to invent new 
devices for starting, and for controlling, as 
n cll as for preventing injnries to motors by 
overload. 

In Wcstori's factory also the electric arc 
was used for the first time in the Uniterl 
States for ~ e n e r a l  illaminntion. 

I n  fact, From 1875 to 1886, Weston was 
very energetically engaqed with the devcl- 
opment of Ijotl~ systems of arc- and incan-
descent-ilh~mii~ation by electricity. We 
see him start  the m : ~ n ~ ~ f a c t i ~ r e  of arc-light- 
carbons according to method3 invented by 
him, and lllrrs he bes:tme the f o w ~ d e r  of 
another uelv industry in America. IPe con- 
tinued this branch of nlanufacture until 
188-2, a t  which epoch this part  of tlle busi- 
ness was transferl*ed to another company, 
which has macle a specialty of this class of 
prod~rcts, and has cleveloped it into a very 
important industry. ZTere aqain, Weston 
introducecl chemical methods and ch~mical  
points of view. Amongst the many objec- 
tions which the public had against the elec- 
trical arc was the bluish coloi. of its Light;. 
Women especially complained that the blue- 
violet light did not bring out their com-
plcxion to the best advantage. Weston 
first triecl to use shorter arcs tvhicll gave a 
whiter light, but  this was only a partial 
~eiizecly. H e  soon found a more radicd 
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and inore complete cure by the introduc- 
tion of vapors of metals or metallic salts 
o r  oxide in the arc itself, so as to modify a t  
will the color of the light, and thus he be- 
came the inventor of the so-called "flaming 
arc." I t  is noteworthy that i t  took about 
twenty years before electricians and il-
luminating engineers became so convinced 
of the advantages of the flaming arc, that i t  
had to be "reinvented" during these late 
years, and now i t  is considered the most 
efficient system of arc-illumination. 

In  relation to this invention, it is inter- 
esting to quote the following extract of the 
specifications from his United States Pat- 
ent 210,380, filed November 4, 1878: 

This rod or stick may be made of various mate- 
rials, as, for  example, of so called "lime glass, '' 
or  of compounds of infusible earths and metallic 
salts, silicates, double silicates, mixtures of the 
silicates with other salts of metals, fluorides, 
double fluorides, mixtures of the double fluorides, 
fusible oxides, or combinations of the fusible 
oxides with the silicates-the recluirements, so f a r  
as  the material is concerned, being that  i t  shall be 
capable of volatilization when placed on the outer 
side of the electrode to which it is attached, and 
that  i t s  vapor shall be of greater conductivity than 
the vapor or particles of carbon disengaged fro111 
the carbon electrodes. The foreign material added 
to  the carbon may be incorporated into the elec- 
trode by being mixed with the carbon of which 
the electrode is composed, or i t  may be introduced 
into a tubular carbon; but I have found it best to 
place i t  in a groove fornled loilgitudinally in the 
side of the electrode, as shown. 

I n  his endeavors to make the electric in- 
candescent lamp an economic possibility, 
we see him introdnce over and over again, 
chemical methods and chemical considera- 
tions. He first tried to utilize platinum 
and iridium, and their alloys, which he 
fused in a specially constructed electric 
furnace, devised by him, antedating the 
furnace described by Siemens. This is 
probably the first electrical furnace, if you 
will except the furnace which Hare used in 
his laboratory in Philadelphia. 

But these platinum metals showed serious 
defects aside from their high cost, and by 
that time, Weston had become so familiar 
with the properties of good carbon that like 
other inventors, he became convinced that 
the ultimate success lay in that direction. 

And now we see him join in that race of 
rivalry among inventors who all engaged 
their efforts in search of the real practical 
incandescent lamp. Among this group of 
men, the names of Edison here in the 
United States and that of Swan in Eng- 
land, have been best known. To go in the 
details of this struggle for improvement is 
entirely outside of the scope of this short 
review. 

Edison succeeded in making incandescent 
lamp filaments by carbonizing selected 
strips of bamboo. But even a carbon made 
of this unusually compact and uniform 
material was far from being sufficiently 
regular and homogeneous. Indeed, all the 
then known forms of carbon conductors had 
the fatal defect of a structural lack of 
homogeneity. On account of this, the re- 
sistance varied at certain sections of the 
filament, and at  these very spots, the tem- 
perature rose to such an extent that it 
caused rapid destruction of the filament; 
this is somewhat similar to the chain which 
is jast as strong as its weakest link. 

These irregularities in the filament re-
duced eiiormously the term of service of 
any incandescent lanlp. Weston tried to 
solve this difficulty by means of his chem- 
ical knowledge. He remembered that as a 
boy, when he went to visit the gas works to 
obtain some hard carbon for his Bunsen 
cell, this carbon was collected from those 
parts of the gas retort which had been the 
hottest, and where the hydrocarbon gas had 
undergone dissociation, leaving a dense dz- 
posit of coherent carbon. 

I n  this chemical phenomena of dissocia- 
tion a t  high temperature, he perceived a 
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cliemical ineans for "self-curing" any 
weali spots in the filament ol his lamp. 
The remedy was as ingenious as simple. I n  
preparing his filament, he passed the cur-
lent throng11 it while the filament mas 
placed in an atmosphere 01hydrocarbon 
gas, so that in every spot where the tem- 
perature rose highest on account of greater 
resistance, brought about by the irreqnlar 
structure of the material, the hydrocai%on 
gas was clissociated and carbon was depos- 
iled autolnatieally ~ m t i l  the defect was 
cured, with the result that the filament ae- 
cluii-ed the same electric resistanre over its 
whole length. Bat  this invention, however 
b~~illiant, IIe had did not limit his efforts. 
bccome imbued with the idea that the ideal 
filament would be an absohxtcly structure- 
less, homogeneous filament, with ~xact!y 
the same composition ancl the same section 
throughout its whole length. IIe reasoned 
that such a filamerit could not be ol)tained 
from any natural procll~cts, ncither Prom 
paper nor bamboo, but that it Elad to be 
prod.uced artificially in the laboratory from 
an absolutely ~ni iform, str~~ctareless chem-
ical sabstanee. A Fter varions ~rnsncccssful 
attempts, hc finally secarecl this result by 
applying his old, kno~vleclge of the days 
\\-hen he used to make collotiion. ITe pro- 
cluced a homogeneous, structareless trans- 
parent film of nitrocellulose by evaporating 
a solation of this material in suitable sol- 
~e i i t s .  As he couIc1 not carbonize this film 
on accoant of thc well-known explosive 
propcrtics of so-called "gun-cotton," he 
obviated this difficulty by eliminating the 

cot~lcl be submitted to carbonization, before 
fastening them to the insicle of the glass 
bulb of the incandescent lamp. 

I t  is interesting to note here that the 
modem Tlrrlgsten lanip, in all its perfec- 
tion, made of ductile tungsten, is after all, 
the fullest ~levelopment of the principle 
of an entirely str~~ctureless hornogrneous 
chemical filament. The Tungsten-filament 
can stand nzuch higher temperatur'es than 
car11)on and this propcrty givcs it higher 
lighting efficiency. but the foimer tungsten 
filaments of a few years ago, which hact a 
granular stwuctu~~c, had the same defect, as 
the earlier carbon lamps, namely, a non-
homogeneous texturc and oorj.espoi~dent 
short life, 

While Weston n-as \v~.estling with all his 
electrical problc~ns, and more particularly 
n~ith the constrt~ction ol dynamos and 
motors, he was handicapped continuously 
by the clumsy and timc-conwming meth- 
ods of electrical measurements which were 
the best existing at  that period. Up till 
then, these metliotls had been Sonnd good 
enough for physical laboratories, where the 
lack of accuracy did not rcsillt disas-
trou.;ly in hitting the pocliet o l  the manu- 
facturer, or where time--abundant time for 
observations and caleu1atiooi;--was always 
available. But progress in the electrical in -
dnstries lagged behind the delay and un-
c.ertninties caused by electrical measare-
ments. So Weston was corrlpelled to invent -
for his ovn use a set of practical electrical 
measuring instruments. It was not long 
befoorc so~ne of his f r i c ~ ~ d s  verywantcd 

nitrate group of the molecule of cell~~lose- badly duplicates of his instruments; bc- 
nitrate by ineans of aminonium-sulphy-
drate. This gave him a flexible, transpar- 
ent sheet, very similar in appearance to 
gelatilie; this matclrial he called "Tami- 
dine." Such films could be cut automat- 
ically with utmost exactit~xdc, proclueing 
filaments ol ~sniform section, which then 

fore he ltnem it, he was giving considerable 
attention to the construction and further 
development of these instruments. Just  
about this time, the electric light and dy-
namo construction enterprise entered into 
a new periotl, ~5hel.e they began to develop 
in large unwieldy co~nmercial organizn- 
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tions, requiring public franchises and 
which had to be backed by vast amounts of 
new capital. I n  its boards of directors, 
business men, or  financial men and corpo- 
ration lawyers, became paramount factors 
and eclipsed in importance the technical or 
scientific men, who, in earlier days, had al- 
most exclusively contributed to the devel- 
opment of the art. 

Following his natural inclinations, Wes- 
ton soon abandoned his former business 
connections in order lo entrench himself in 
a field where individuality, sciencc and 
technology were of almost unique impor- 
tance, and which he could develop without 
the necessity of incurring financial obliga- 
tions beyond what he could master person- 
ally. Thus he dropped his connections with 
the electric light and dynamo enterprises, 
and we see him now, heart and soul, in 
another new intlustry which he created- 
the art of making accurate, trustworthy 
and easy-to-use electrical measuring in-
struments. Did he foresee at  that tinie that 
this ar t  would attain the nlagnituclc to 
which he has brought i t  to-day? Did he 
dream that his early modest shop was to 
develop into one of the most remarkably 
equipped factories in the mlorld; an insti- 
tution which seems the embodiment of what 
industrial enterprises may look like in fu- 
ture days, when scientific and liberal-
minded management will have become the 
rule instead of the exception? 

I n  his factory in Newark, Weston seems 
to have instilled some of his own reliability 
and accuracy in the minds of the men and 
women he employs. 

I n  fact, has it occurred to you that even a 
man with the widest knowledge and the 
highest intelligence, who is not scrupu-
lously reliable and careful, who is not the 
soul of honesty personified, could not make 
honest and trustworthy measuring instru- 
ments nor create reliable measuring meth- 
ods ? 

What Stas did in chemistry for atomic 
weights, Weston did for electrical meas-
uring; he created radically new methods of 
measurement, and introduced an accuracy 
undreamt of heretofore. Do not forget that 
his problems were not easy ones. When 
the British government offered a prize of 
$100,000 for the nearest perfect chronom- 
eter, the problem of a reliable chronometer 
involved considerably less difficulties and 
fewer disturbing factors than any of those 
encountered in devising and making elec- 
trical measuring instruments. But here 
again, even at the risk of monotonous re-
peating, I want to impress you with the 
fact that the success of the methods of 
Weston was found in almost every case in 
the application of chemical means by which 
h c  tried to solve his difficulties. 

When he took up this subject, the scien- 
tists, as far  back as 1884, accepted implic- 
itly the belief that the definition of a metal 
and a non-metal resides in a physical dis- 
tlnction; that for metals the electrictal re- 
sistance increased with temperature, while 
for non-metals, their resistance decreased 
with temperature. This was another one of 
those readily accepted axioms which no-
body dared to refute or contest because 
they were repeated in respectable text-
booli-s. And yet, this unfortunate behavior 
of metals was the greatest drawback in the 
construction of accurate measuring instru- 
ments. Indeed, on account of the so-called 
temperature coefficients, all measurements 
had to be corrected by calculation to the 
temperature at  which the observation was 
made. This seems easy enough, but jt was 
time-consuming and often it is more diffi-
cult to make rapid accurate observation of 
the temperature of the instrument itself. 
First oE all, the thermometers are not accu- 
rate, and have to be corrected periodically, 
and furthermore, it is not an easy matter 
to determine rapidly the temperature of a 
coil or an instrument. Moreover, by the 
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very passage of the electric current. fluctu- 
ating changes in temperature are liable to 
occur, which mould make the observations 
totally incorrect. All this lcd to hesitation 
and slo~vness in nieasurements. Wcstorl 
wanted to correct this defect, but he was 
told that the very lams of physics wcrc 
against his ;~ttempts. Refore he was 
tlzrough with his \vork, he hat1 to correct 
some of our coaceptions of the laws of phys- 
ics ;now let us see how he did it : 

DTeston knew that the favorite nletal for 
resistances vns so-called Geri~an-silver. 
Xtrnnge lo sap, he was the Grst one to point 
out to the Germans themselves that 'Wer- 
man-silver" is a word which covers a multi- 
tude of sins, and illat the composition of 
German-silver varies considerably accord- 
ing to its source of snpply. The result was 
that he soon proposed a standard-copper- 
and-nieliel-and-zinc-alloy containing about 
30 per cent. of nicliel, and which had a re- 
sistance of almost twice that of ordinary 
German-silver and a much lower tempera- 
ture coefficient. Not satisfied with this, he 
took up the systeinatic study of a large 
nurnbcr of alioys. The first batch which 
he undertool.; to study amollntecl to lnore 
than three hundred different, alloys. Since 
that time, he ha3 considerably increased 
this nuinber, ancl is still bi~sy at it. Every 
one of these alloys he made himself in his 
l i lbo~ato~ '~ ,starting Prom piire materials, 
and cont~olling the whole operation from 
the making of the alloy to the drawing of 
mires of deternulined size. By long and re- 
peated observations, on 1v1:ich many years 
have been conslzmecl, he v-as able to dcter- 
mine the electrical hchavior of each one of 

holder, he strove to obtain an alloy which 
hart no temperature-coefficieut whatever. 
He not only succeeded in cloing this, bul 
finally produceil several alloys whicl? had 
a lzegafive temperature-cocffici~nt. I n  other 
tprms. t h e i ~  resistance, instead of increasing 
with rise of tcmpevature, deci*cnsed with 
increasing f empera tnrbe. I le  also showed 
that the resistance 01these alloys depended 
not only on their conlposition, bnt on cer- 
fain trentmei~tsnhie11 lhey undergo, for 
instance. preliminary hhcating. And since 
that day, the physicists have had to bury 
their lavorite definition of metals and non-
metals. The present generafjo~i can hardly 
ri>alize what this discovery meant at  that 
t h e .  7: could not better illustrate this tha*? 
by reimiliding you of the fact that in 1892, 
; ~ tthe meeting of the British ,%ssociation 
for the Advancement of Science, where i t  
~ ; t surgcd to lound a n  iostituiion similar 
to the Deutsche Reichsanstalt. Lord Kelvin 
said i n  his speech: 

The grand success of the Phgs~ltalishe-Xeichs-
a~is ta l t  may be judged to  some extent here by the  
iccord put before us by Professor von Ilelmholtz. 
S l~cba p r o ~ e d  success may be folloned by a eoup- 
t ry  like England with m y  great profit indeed. 
One thing Professor voil IJeI~nholtx d ~ d  not men-
tlon was the disco5cry by the ,Instslt of a 111eta1 
~i.110&3temperature coeficlent r?~tl irespect to elec- 
trical resistance is practically uil; that  is to say, a 
ruetal ahose electrical resistance does not change 
>nth  tempelatnre. This is just the thing nre have 
been waiting for fo r  tweatv or thlrty years, I t  is 
of the greatest ilnportaiice in scientific experi-
rrrents, and also in conncvtion with the measuring 
instrumeuts of practical clectlic light ny, to lin\s 
a metal ~ l i o s e  electrical resistance does not vary 
~ i t htempevature; and after whar has been done, 
what is  1lornT n.nnt~Cl is to fiurl a, metal of qoad qual- 
ity and substance mhose rcsistaure shall dlminlsh 

these alloys at  clifferent temperat~~res.as tcmlwratule is increased. m'e want something 

After awhile, he began to observe remark- to produce the opposite effect to that n-ith which 

able properties in  some manganese alloys n7e are familiar. The resistance of carbon dimin- 

Ile compounded. ITe n~anagecl to produce iqhes as temperature 1ncr.eases; but i ts  hchavior is 
not very constant. Until within the last year or 

an alloy which had sixty-five times the rc- so nothing d~fferent was known of metals from 
sistallce of copper. But getting bolder and the fact that  elevation of temperature had the ef- 
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feet of increasing resistance. The Physilralische- 
AnstaIt had not been in existence t n o  years before 
this valuable nietal was diseo~ered. 

Then followed this colloquy: 
PROFESSOR Thc discovery of a>ON I~ELMROLTZ. 

metal ~vhose resibtanco diini~lished with tempera-
ture %?as made by a n  American engineer. 

PROPESSO~%AYETON. By an Eng1;diman-Wes-
ton. 

LORDKEIJT'IN: That serves but to intei~sify the 
position I wished to tnlre, whether the discovery 
was made by mt Anglo-American, an American-
Englishman, or an Englishman in America. It is 
not gratifying to national pride to  kilom that thcso 
diseovelics mere not made in this country. 

The mi2,inIormation of Kelvin was due 
to tlie fact that after tlie Weston patenk 
had been published, his alloy was called 
mn?zynwin in Germany. and a good deal of 
publicity had been given to its properties 
with scant reference to its real inventor, 
an occurrence ~vhich, imfortmlately, is not 
infrerl~xent not only among cominercial 
interests but in technical or scientific 
circles as well. 

No less important was the invention of 
the Weston cell, which in 1908, by the 
international commission for the establish- 
ment of standards of electrical measure-
ments, has become the accepted universal 
practical standard for electromotive force. 
IIere again, this physical standard was ob- 
tained by chemical means. 

Until Weston researches on standard 
cells. the Clarli cell had been the standby 
of the electricians and electrochemists of 
the world, as the standard of electromotive 
force. I t  required the lreen analysis of 
a Weston to ascertain all the defects of this 
cell and to indicate the cause of them. 
Later, he drew froin his careful chemical 
observations, the means to construct a cell 
which T T ~ Sfree Prom the defects of its pre- 
decessors-a cell that had no temperature- 
coefficient and had no "lag." 

IIe detected that the choice of a satu-
rated solution of sulphate of zinc in which 

was suspended an excess of crystals of this 
salt, was an unsuitable electrolyte and one 
of the principal cmlses why the ir~ilicntions 
of the Clark cell varied considerably with 
the temperature. I t  is true that this could 
l ~ e  obviated by placing the cell in a bath 
of constant temperature. Btnt this involves 
neni difficulties clue to the proper deter-
mination of the veal temperatare. Fnrther-
more, there is aln-ays a "lag" in the indica- 
tions due to the fact that a t  viirying tern- 
peratures i t  requires a certain time before 
the solution of the salt has nd,justeil itself 
to the cocfficient of saturation for each 
ne\vly acquirecl temperature. By stndying 
the comparative behavior of various salts at  
different temperatures, he came to the eon- 
clusion that cadmiurn-sulphal,~ is more ap-
propriate and Ihis was one of the several 
important improvements he introduced in 
the constr~lction of a new standard of 
electromotive force. 

Dr. MTeston assures mc that he has sue- 
ceeded in making his alloys to show only a 
change of one millionth for a ariat ti on of 
one degree centigrade. The metallic alloys 
he discovered are used practically in nearly 
all kinds of electrical measuring instru-
ments throughout the world. Weston in- 
struments and TVeston methods are now 
found in all properly equipped laboratories 
and electrochemical establishments of the 
world. On a recent trip to Japan, I saw 
them in the University of Tokio, 'as well as 
in the Japanese war museum, where their 
battered remains attested that the Russians 
used them on their captured battleships. I 
have worlied in several lalnoratories in 
Europe equipped with instruments said to 
be "just as good" as those of TJTeston, but 
in most instances, they were imitations of 
TVTeston instruments and i t  was significant 
that they kept at  least one Weston instru- 
ment to be used to correct and compare 
their national product. 
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I~ilre many investors, Weston has been 
engaged extelisively irr patent litigation. 
To uphold some of hid rigl~ts,  he had to 
spend on one set of patents nearly $300,000, 
a large amount of money for anybody, but  
as hc  told me, he begrudges less the money 
it cost him than all his valuable time it 
required-a greater loss to an  inventor 
thus diqtracted froni his work. What  is 
worse, moit of this litigation was so long- 
wintfcd that w l i c ~ ~  finally he established his 
rights. has patents had agecl so much that  
they liail lost, in the meantime, most, if 
not all, of their seventeen years' terms of 
Lirnite,;l existence. And here I ~ v a n t  to 
point out something very significant. I n  
the eady  periods of Siis \vorlc, betwecn 1873 
and 1866, Weston took out over three 
h~mdraed patents. Since then, he has talcen 
considerably less, ancl of late, he 41as taken 
out very few patents-:tfter he becalm 
wiser to the triclta of patent infringers. 
Formerly, as soon as he pnl~lishcd his dis- 
coverics or his inventions, in his patent 
specifications. he mras so much troubled 
wit11 patcnt pirates that  instentl of being 
able to attend to the tlcvelopment of his 
inventions, he was occnpied in patent liti- 
gation. A s  an act of self-preseuvnlion, he 
has lrad to  adopt new tactics. IBe now 
keeps his W O P . ~ ~secret as long as poss:ble, 
anil in the meantime, spends his money £or 
tools and eqnipnient for manufactnring his 
inveniions. I n  some instances, this prep- 
aration tallies several years. Then by the 
time he sends any ue\v type of instruments 
illto tile and others start copping, 
he has already in  preparation so many 
frtrther i l l ~ ~ r o ~ ~ e l n e n t ~  soon thethat pretty 
nest  illstrament comcs 01lt which super-
sedes t]lp prior edition. fie to utilize 
these tactics sjrlce he foulla how imprace 
tical it v:as to rely 011 his patent rights for  
prol(-.ction. 'I'hat inventors should have to 
proceed i n  this way is oertainly not a recom- 

mendation for our patent system; i t  lrills 
the very purpose for which our funda-
mental patent law was created, namely, t76e 
prot7zpt pz~blicatiol~.of new and useful in-
ventions. 

J;. I-l, BAEKELAND 

NOTE OAT TZCE ORBITS OF FREELY FALL-
I X G  BODlEB 

INNo. 975, Vol. XSXVTTT., N.S. (Septeln- 
her 6, 1913). of this joi~rnal, I gasre a semi- 
popular account of an investigation on "The 
orbit? of freely falling bodies" publish~d in 
Nos. 651, 652 of the Astro?~omical,Jozcrnal, 
Angust 1, 1913. Soon after the appearance of 
these papers several corre;pondents challengeil 
the r.es.irlt I derived for the tneuiilional d ~ r i a -  
tion of tlie falling body, all of them maintain- 
ing that this deviatio~i is toward the equator 
in3tead of away f r o r ~ ~it, as I had conch~iltd. 
Gcing prcoerupied wit11 airairs somewhat re- 
mote frorn ille firIds of mathematical physics, 
T have not been able to give this apparent 
discrepancy adequate attention, although its 
origill was iilcli~ated it1 a11 informtll communi- 
cation t o  the Philosophical Society of Wash-
ington in April, 191i. 

111 the meantime, t r o  noteworthy contribu- 
tions to the already extensive litcrat~xre of this 
sulrject hove been published by P~ofesrnr F. R. 
Moulton' and by Professor W-m. IT. Roevcr," 
respectively. These contrilmtions are not only 
imporixnt for originality of inethods and for 
painstalring attention, cspeciallg I n  -mathe-
matical dctails, b11t they mag seem to the 
cn~anl rcadcr to have exl~austed tho suhject by 
dclnonst~ntin~: the most approved mathe- in 
matical fashion of our (lay that the poskllattes 

%"The Deviations of Palling Rodles," A ~ ~ n u l s  
of illnthe~acrticc,Second Series, T'ol. 15, No. 4, pp. 
184-94. June, 1914. This inresti,rrntinri is sliccidly 
remarliable ;I, tljat but liind of l a t i k ~ d eiso ~ ~ e  
used. It is Ilkewise remarliable in tha t  no  ex-
plivit st3+ement is made as to nh+h of the vari- 
0 1 s  latitudes (astronomic, geocentrir, geodetic, or 
rod~~ced)is used. 
,(lDovi;Ltinnsof Astroltornical 

j0,,,,,1, jyos. ~70-rj72, pp.- 177-203, Jamlay 22,-
1915. 


