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CHAPTER 9
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Nevada. The reason WuofMlllﬂ

between the United States Z00n & o
and the o "‘b‘:‘m;n;ummm;
the Board of the laster felt t .ed. and wanted us to

tion to the Nevada i
cision was made in Washington
an H. Manning. 5
v'n:c University of Nevada put at our dnposalb‘l!c,ll::
warters until we could construct a small buil
poraty 4 i is construction, while
ing on its campus. It was during this ¢ od with dia.
our radium was idle, that we experimented wi tow
mond coloring by alpha rays as described in the follow-
1 pzra;rzpbt,
n‘Whilc we were still in Denver, a local company of
wholesale jewelers had brought the question of diamond
coloring by radium to our attention, and loaned some
large cut diamonds which we placed in contact with
the glass tubes containing our radium standards—when
not in other use. After two months’ exposure not the
slightest change in color had taken place and we be-
came skeptical of the entire claim of color production
by radium. The company then brough} us a.long paper
by the distinguished British scientist, Sir “{jlham
Crookes (Proc. Roy. Soc., 74, 47 (1904)), in which he
reported coloring a diamond “bluish” by prolonged ex-
posure to a smaller amount of radium than we had used
The only difference being that his diamond had been in
direct contact with his radium salt, whereas ours had
been separated by the glass wall of our radium con-
tainer.

This difference in method gave me the idea that it
must be the non-penetrating alpha rays responsible for
the coloring. We would not open any of our standards
for this kind of experimentation to use direct contact of
radium salt with diamonds. But in moving from Golden
to Reno we had to dismantle our radon collecting sys-
tem, evaporate the radium chloride solution to dryness,
and dehydrate the radium salt before sealing it in a
glass tube for storage until we should be ready to use
it in Reno, This seemed an ideal time to put diamonds
into direct contact with radium chloride. The company
loaned us two stones of a few carats each. We had just
enough salt to cover one of them; the other could but
rest on the radiating surface. The rays colored the
glass walls of the container to deep blue so rapidly that
we could not see if the diamonds inside were being
colored. Thus they remained sealed in the tube for two
and a half months until we were ready to open and put
the radium salt back into use in Reno,
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We were very agreeably surprised fo find
diamond that had been completely covered had ::tuirt:
a brilliant grass-green hue, while the other wag coloreq
green only on the side that had been in contact wig,
the radium salt. When the company in Denver learneq
this result it became intensely interested ang sent 5
younger brother of the firm to Reno with four ¢yt ston
of 4 to 9 carats.

We did not wish to expose our radium salt 10 the
inevitable small losses that would be involved i usi
it for experimental coloring, but decided 10 use the zl:ug
radon, which has no lasting value beyond a mopg,
but initially would emit three-fourths as many a-Tays a4
the parent radium, and would have the much greater
advantage of losing none of the alpha rays by absorptioy,
in the salt. In fact, when one uscs the solid salt, he i
getting alpha rays only from the small fraction of
radium within 1/1000 of an inch from each crystal
surface, the rest and much larger part being los by
self-absorption within the intervening radium salt crys.
tals. On using gaseous radon we found the same degree
of coloring could be produced in two or three days as
in seventy-five days by the salt.

Believing that the Bureau of Mines safe did not pro-
vide sufficient protection for such valuable diamonds,
Marcus Zimmelschied, the Denver company representa-
tive, insisted each day on transporting them to one of
the Reno banks for overnight safety storage. But this
developed trouble. Since we could not put any cushion-
ing material within the tube without intercepting o-
radiation, the diamonds were left bare in the glass, The
movements during transportation caused rubbing of
hard diamond crystals against the softer glass inner wall
which occasionally cracked the tube, thus contaminating
our surroundings with a high degree of radioactivity—
not feared at that time, but today highly condemned
as a health menace. The transportation was therefore
abandoned, more on account of the loss of radon and
of time, and the diamonds then remained secure in our
safe during the remaining experiments. )

The company made no secret of the fact that its
interest was to sell green colored diamonds at the high
price they would command on account of the rarity
of natural green diamonds. And we made it no secret
that our interest was solely in the scientific information
we would get, and in the possibility we could benefit
the American diamond industry. Our work was well
known to and approved by the Bureau in Washington,
which believed our work might help the small diamond
production in the United States. How wrong our psy-
chology proved to be is shown shortly. But first let me
describe an experimental stumbling block that we soon
encountered. 5

Coloring diamonds by using gaseous radon instead of
radium salt was most effective. We obtained no color
except green. All the diamonds submitted by the Denvel{
company had an original yellow tint which very muc
lowered their value as gems, These undesirable colors
disappeared or rather were masked by the green colof

radium so that the artificial colorip g

pr adsz’ﬂ‘age' But a serious disadvmug .ool:lm q:
double The diamonds colored directly by radon often
peared- 4 so-called ““carbon spots,” black spots about
develoPEC T small pin-head, which grew larger on
the $12¢ 4 irradiation. This disturbed the owners very
continueé carbon spots detract greatly from the value of
much, a: d. The spots occur occasionally in natural dia.
: d,adrsm;nd' cannot be removed by any known process, A
!m:lel' in mounting such a stone will try to conceal the
jew t by the mounting. The spots in our artificially
plack ;P(:ﬁ;,monds were found to lic well below the
oolotf:l surface—much beyond the penetration of the
crys rays that produce the green color. A stone was
alpha 123" i amond cutter in New York who reported
sen t‘t’ least one-third of its weight would be lost in
thatm; ting to cut out the spots. The owners then sug-
’L‘:w d that we try to remove them by chemical treat-
.nt, After trying various h(_!t acids in vain we gave up
this line of attack. The persistency of the owners then
id off. They tried heating to red glow in a blow torch,
le‘:ich had to be done with great care to avoid cracking
v; stone. Their efforts were at first unsuccessful, but
:mc ated trials of succesive heating and cooling,
they described the spots as rising gradually to the sur-
face and there vanishing. But the heat also removed the
green color without touching the original unwanted
yellow tint, It was most difficult to explain the behavior
of the artificially produced carbon spots. Naturally oc-
curring ones cannot be r'emoved by heating, and carbon
or graphite is not volatile at the temperatures used. In
fact, the problem of the spots and of their removal has
remained unsolved, though modern ideas of the behavior
of atoms within a solid might suggest a theory. This left
it all where it started, but a final difficulty showed up

which ended the entire effort, as I shall now relate.
One day in Reno I received a telegram from the
Secretary of the Jewelers Protective Association in New
York. Having heard we had learned to color diamonds
artificially he asked for information. I naively wondered
if they wanted to color some! As I was planning to go
East soon, I replied that I would call on him. I found
him very agreeable and helpful. I told him of our experi-
ments. He said there would be no market for diamonds
artificially colored—that people would not knowingly
buy them, even though they had been colored by an
agent as rare and expensive as radium. This proved to
be right. I have never known of any purchase except
one by a gem collector in Los Angeles who wanted an
artificially colored diamond as a curiosity in his collec-
tion. The Secretary of the Jewelers Association further
informed me that a well known jewelry firm in New
York had just acquired four large green colored dia-
monds thinking them natural, but which he suspected
had been colored by radium, He arranged to have me
\spect them on the following day. One of three young
rothers, sons of one of the members of the firm, ap-
Peared with their four recent purchases. They had been
dquired at various places, from San Francisco o
aha and Buffalo, They thought they were getting
freat bargains, as true green diamonds are extremely
ar¢ and their prices fabulous. At first sight I thought

m %0, they would still be strongly radioactive. I ad-
e taking them over to Dr. Victor Hess, physicist for
u. s Radium Corporation in New Jersey, who
:ould ¢€xamine them with an electroscope. They were
llTal'nd to be strongly radioactive, ing the
they had been colored by radium,
The Secretary informed me that he had sent
lﬂmwalloflheZSOOmembenoth'nmm' ion in

¢

ber of the Denver firm had just Jeft for Europe with
some 1o sell. But in the days before air travel he was
outstripped by the telegraphic warning from New York
Wmnl:t tnly refusal,

Allogether we had colored some tw thirty
diamonds on loan from Denver. They wee?etycl:med to
Tepresent all the different diamond fields of the world,
but we had no assurance of this. All were originally
yellowish and took only a green color, The Denver
Company (long ago dissolved) had protected itsclf in
Its sales by giving only the usual certificate that the
diamonds had been lawfully imported through the U. S.
Customs.

We did no more coloring and I do not know what
eventually became of the ones we had colored. They
coulfi easily be restored to their original yellow by
heating to red glow, which was also effective, as we
had found, in toning down any green color that had
become too dark by over-exposure. The shade of green
could be reduced to any desired tint by gradual heating.
The radioactivity, however, would remain, which today
would prohibit their being worn, because the recom-
mended tolerance of radiation has been greatly lowered
since that time.

After my experience with the Jewelers Protective
Association, I decided to visit the well known miner-
alogist, Dr. George Kunz of Tiffany and Co., for whom
the mineral kunzite had been named. I thus learned
more about the psychology of gem sellers. I sent in my
card, but instead of inviting me into his office, he re-
ceived me very brusquely over the counter, almost as
if he suspected me of being a diamond thief. He stormed
about our work in coloring, which he said could be
very detrimental to diamond sales. Tiffany, he claimed,
had the world’s finest collection of colored diamonds,
all colors, green being one of the rarest and most beauti-
ful. If the public suspected genuine diamonds to have
been artificially colored, their sales would be diminished
and their value greatly depreciated. No one, he said,
would knowingly buy an artificially colored stone even
though it had been colored by radium. He said he had
helped Dr. Holmes form the Bureau of Mines by d.e-
sociating it from the Mineralogical Sufvey and that if
we planned to continue diamond coloring he would go
to Washington and have it nop;?cd at once. 1 cxphgnefl
to him that our diamond coloring had been only inci-
dental to scientific experimentation with about thirty
other kinds of minerals to see the effect of radium
irradiation. I told him I knew little about colored dia-
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But 1 must not close the Ren | :

monds asked if I mi see the famous Tif.ft.},y
y how me -
. e suce any color,

little indig-

toward nor unde:slandil}s

younger. Incidentally, y tha

mone mluch m] v%ei;e and 1 met him and his wl’nt:r:::uz
o i rt and found them ¢

Caandins BOSEL om by the threat to

¢ he must have been ]
ﬁlzl:iu?%v: :opls:md diamonds. And how naive 1 was

g . ¢
in regard to the value attaching to _au.mnocent piece of
carbon, no gmater.than that o
except for its b
pul»lil::t for baubles. And today this va
on the fetish of impecunious YO

t rings. ] o
eng_l?hg:r::a‘:_k ofg:)ur Jaboratory In ]hteno,]bgt:g s:l:)ei:o‘nic
lied, was undisturbed by the colo : 3

:)nd ép l;hrdwell and I published two papers in the
D, L 'of the Franklin Institute (96, 375; 521 (1923)
covering our work on the coloring and thermosphores-

thirty different minerals and_ one on the

3::1‘:0:; :i:llc])eﬁng,ngoth of which were 'copled Wlﬂ-l our
rmission in the American Mineralogist (_8, '171, 201
(1923)). We also continued work on the radiation chem-
istry of gases, while the other staff members under my

direction worked on the metallurgy of the rare metals,
like vanadium, uranium, tungsten, etc. .

While I was in Reno in 1921, Madame Curie came to
the United States with her two daughters, Ire_ne and
Eve. She was presented with a gram of radium by

President Harding, donated by the women of America
tstanding contributions to

in recognition of her ou ontri )
science. After the ceremony of presentation In Washing-

ton, she made a trip to the West which included a few
days stay at the Grand Canyon. I was glad to scize this
opportunity of seeing her again and felt fortunate in ob-
taining an appointment. I had heard she was very tired
and exhausted. But when I arrived at Grand Canyon,
on the way to the hotel I was surprised and delighted to
see her out horseback riding with her two daughters.
I concluded that she only wanted to get away from the
world and have a rest, while enjoying the beauty of the
Grand Canyon.

In our conversation that evening she disclosed that
her daughters would like to make the trip down to the
floor of the Canyon on the Colorado River, and not
feeling up to it herself, she would like me to accom-
pany them. Not having been on a horse for years I
could imagine what the trip would do to me. There
were two choices, a round trip of one day or a two-day
trip including camping out overnight on the Colorado.
I proposed a compromise. I would go on the one-day
trip but felt two days would be too much. But the girls
insisted on the two days, and 1 sensed they did not want
a chaperone in any case. So I was excused, and bidding
them farewell and bon voyage I returned to Reno.
Madalnc Curie I was never to see again. Irene I visited
in 1935 at her laboratory in Paris in the Institute Curie
and Eve I saw at her public lecture in St. Paul, while [
was at the University of Minnesota.
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about the town itself with a population of aboy; laoword

the metropolis of Nevada, the state with the ,
population in the Union. About 90% of its areas.mallgt
pletely mountainous and_and. Reno itself g 1S copy.
located on the Truckee River, which arises fmman Oasig
ful Lake Tahoe, flows north for some mjj be@uti.
turns cast down the slope of the Sierras ap, 3 unti] ;
Reno at an elevation of about 4500 feet, Thep Teacheg
on east until it turns north for several miles o it ﬂoys
into dead-end Pyramid Lake, so named from :mPtlea
island in its center shaped like a pyramid, whﬂmcky
were in Nevada a prolonged dry spell P e we
Pyramid to continue to be lowered by evaporatiog pry:
people began to wonder if it would go back to d“Dhl
But when finally it disclosed a long submergeq ;:ert.
mark placed many years earlier by the U. §, Geolo ch
Survey, they ceased to worry. Since then some vElcal
has been diverted from the Truckee River for jrr; au?ter
again lowering the level of Pyramid Lake, but ﬁ tion,
believe, still there, up and down with wet or dry ;s » 1
The lake then abounded with a species of ‘“d-lgcﬁn'
salmon varying in weight from a few to forty or ﬁfed
pounds. The Indians on a reservation at the easterp eﬁ
of the lake depended much on fish, which they ate ¢

dried for sale. Bardwell and I had some luck on Pyramig
trolling from a row-boat with large artificial lures, We
preferred, however, the Truckee River which provide
good trout fishing along much of its length. When the
season in Nevada closed at the end of September ope
could move a few hundred yards up the Truckee into
California and fish on through October. California law
then allowed fifteen trout and required all be kept re-
gardless of length. Whereas Nevada required any under
seven inches to be returned to the stream.

This difference of law in the two states got Bardwell
and me into the following difficulty. We had fished in a
small stream up in the Sierras. Believing we were in
California, we had taken several trout below the size
limit of Nevada. On coming down from the mountain
we met two men from Reno whom we knew. They ex-
pressed a desire to see our trout, which we readily
showed. One of them smiled at the number of small
ones. We explained that our Bureau was having a picnic
next day for the wives and children and we peeded all
the fish we could get for the picnic. It turned out that
one of the men was a secret Nevada game warden. He
could have taken an under-size sample and plgced a
charge against us. The Nevada size limit applied to
possession as well as catching within the state, since
there would be no means of determining where they
were taken, However, he placed no charge against US,
but did report it to his chief, the state attorney. Even
he, 1 think, would have overlooked the matter, but when
he found I had previously been fined for a violation he
took the matter to court and, of course, had Witnesses,
though no sample. We decided we needed 2 lawyer a;‘e
consulted the late Hon. Pat McCarran, who later H;
came nationally known as Senator from Nevada. e
thought we had a defense, but when he looked 20 °/
jury panel of hard-boiled old Reno professionals, he 3“
vised us to plead guilty and avoid the expense © a sutt
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de no charge for this advice but i
ot r;.:,aleniem. A.lthough Bardwell pled ;ei;t];ldf: \:has
l.,:rhole catch, the judge, on account of my former :iolati
tion, doubled the fine from $50 to $100. I now think |
should have paid the whole, but then we agreeq di-
vide it equally between us.

In the earlier violation I alone was involved Soo
after moving to Reno I drove one afternoon ;xp thl;
Truckee several miles to a dam across the river, 1 was
wholly unaware that Nevada had an unusual law that

rohibited approaching within 100 yards of z dam
cither up Of down stream. A small sign posted below
the dam announced this prohibition. But as I ap-
proached from upstream, the notice was not visible to
me, and I boldly walked out on the dam itself to fish,
My luck was good, but after I had caught several trout
| wondered why people on the highway would bother
to stop and wave to me to come ashore. Thinking they
just wanted to see my catch I waved back and went on
fishing. Finally two c':ouples drove up—probably on
their way to a picnic—stopped, and authoritatively
ordered me ashore. Of course one of them was a war-
den, who charged me and took all of my trout—prob-
ably for their supper. My protestations were of no
avail—that 1 was new in Nevada, ignorant of the un-
usual law about the dam(n) fishing and had not seen
the poorly placed notice. The warden could have taken
me in at once but he probably wanted to continue their
excursion and eat my fish. The result was that in court
1 pleaded guilty, with extenuating circumstances, and
was fined $50. The high fines for illegal fishing in Ne-
vada were said to be due to the fact that everyone fished
for trout, and they were most desirous to protect them.
Even within the city limits of Reno one of our em-
ployees caught over 500 trout in a single season by
fishing short periods morning or evening outside his
working hours.

As to dams on the Truckee, it was said that the
Indians objected to them as obstructing the migration
of fish in the spawning season. Although the dams were
provided with fish ladders, the Indians would destroy the
dams. Hence approach was prohibited.

The population of the city of Reno was divided into
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tﬂ‘:’; t(l’r three classes. ‘The transient divorce colony lived
six mg l&:he two principal hotels for the then required
ticed nf remdenc_e. A group of divorce lawyers prac-
P With fees varying according to their Eastern affilia-
W‘;:si'mlld to the wealth of their individual clients, There
e tlht:e association between the stable Reno citizens
interss divorce colpny, on account of lack of mutual
: r!:dand the brief duration of residence which was
Vegas, Fllleed to six weeks, in competition with Las
Moy orida, or other divorce centers. Also, there
s gambive? changing group of Californians who came
= e in the Reno casinos. Las Vegas had in the
i Y twenties not begun to compete as now in gambling,
theolmmg and high living, This has come about through
nﬂse growth of Los Angeles closer to Las Vegas.
e en there was the academic group located at the
lhnncrlcj.mty of Nevada. It had little or no contact with
be_ Ivorce colony and rather scorned its existence and
(};I Jectives. Most of the associations of our Bureau of
ines members were with the University people.
Fmall.y.there were the genuine Renoites with the west-
En traditions and outlook. A leader among them was
He late George Wingfield, the millionaire banker.
e ha_d gambled successfully in Tonopah and in the
Klondike, had established the largest Nevada bank in
Reno, went flat broke in the depression of the early
thirties, but later came again into prosperity before his
recent death. In financial circles he attained standing,
but in other ways he did not free himself from his
reputation of earlier days. He always was armed and
constantly guarded. He was armed even when playing
golf. He was said to be the owner of the Reno Stockade,
where, within a high-walled fence, women shamelessly
followed the world’s oldest profession, though most of
them dwelt there only during business hours. Corre-
spondingly they were not allowed to practice openly in
the city. I once took a visitor through the stockade to
let him see the pitiable sight of degradation. I believe it
has since been destroyed. But Reno still flourishes with
ga.mblmg and divorcing, though having strong competi-
tion in both by Las Vegas. The old Golden Hotel that
had housed so many would-be divorcees was completely
destroyed by fire early in 1963.

CHAPTER 10
WASHINGTON, D. C.

Several administrative changes in the Bureau of
I:d“‘es brought me to Washington in the summer of
923. While the Bureau station was still in Colorado,
Charles L. Parsons had resigned his post as Chief Chem-
:;t In order to devote full time to the secretaryship of
b ¢ American Chemical Society. He had been succeeded
I);lRlchard B. Moore while we were still in Golden, and
ad succeeded Moore as head of the Colorado station
:‘:deelau_led the headship when the station was moved
resi eno in late 1920. In the summer of 1923 Moore
esigned in order to accept a post with the Dorr Com-
Pany in Connecticut, and 1 moved to Washington to

succeed him as Chief Chemist. I was permitted to re-
tain the services of Bardwell, and we took the radium to
Washington where we continued to use it for researches
in radiation chemistry.

One of my most prized experiences in Washington
was the direction of the Ph.D. thesis of one of our
chemists, Frank Porter. He had taken the required
course work for his degree at George Washington Uni-
versity and was permitted to carry out his experimental
thesis work under my direction in the Bureau of Mines.
We chose the subject of the combination of hydrogen
and chlorine under g-irradiation by radon. The influence
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times studied,
of light on this reaction had bee‘:ombzni science under
ever since photochemistry _2‘;%‘;,'0“8 combination og the
very i ous. L0 an

g:nb:erltl ]:)‘Ii:z?ﬁel:eyrior the reaction with light, an
i n
sctinometr for the 1eR€ion Ly yild of the

Porter was able to comp

: ; ter source. The rate
former with the ion yield of the lat roportion as con-

: : I p

reactions increased in €qua e, i

Z:n't’x?atgon of inhibitors in the mu:tm[;e ofh l;y‘g egtmlyﬁc
chlorine were gradually removed by

ine. This progressively
evolution of hydrogen and chlorine al hundred fold

jon by sever
enhanced the rate of reaction \ .
until it would reach explosive v¢3loc|ty‘dl?»u:i izl:l::ﬁiégl
ratio of the two rates, photochemical and ra .

: ce, light
remained constant. This means at::;t z:;:; sg:;ctiongin
or alpha rays, produces the sar longer as
which the atomic (Nernst) chain becomes long
inhibiting impurities are removed from the hydrogen
i 4 i Iytic production of the
and chlorine by continued electrolytic proc d. Thi
two gases from concentrated _hydrochlonc acid. T 115
definite ratio between the ion yield and the photon yie
of HCI produced by alpha rays or by light quanta Wasi
according to Porter (J. Am. Chem. Soc., 48, 260
(1926)), about four to one. But much later at the
University of Minnesota, Robert Livingston (J. Am.
Chem. Soc., 52, 593 (1930)) found a value of one to
one. It should perhaps be tried once more to settle the
difference, as it seems important to know whe_ther the
photochemical and radiochemical reaction cham_s have
different or the same lengths, or whether a different
number of each is initiated.

In order to circulate his hydrogen and chlorine gas
mixture, Porter had needed a pump that would expose
no metal parts to the corrosive action of chlorine. This
meant an all-glass pump (Ind. Eng. Chem., 18, 1086
(1926)), but how were the moving parts to be actuated?
1 conceived the idea that if one enclosed a soft iron core
within a sealed glass tube, which would just fit the gas-
conducting channel without much friction, this would
constitute a plunger that could be moved back and forth
by opening and closing the circuit to a surrounding
electro-magnet. This would move the plunger by suc-
cessively making and breaking the magnetic attraction
to its iron core. The valves consisted of light glass
spheres which rose and fell with the gas pulses, and fit
a glass socket closely enough to prevent excessive leak-
age at each stroke. Bardwell helped Porter with the con-
struction which proved very effective. Modifications
were later made. Vertical types excell horizontal ones
on account of the friction of the latter, since lubrication
Is mot permissible. Livingston at Minnesota (J, Phys.
Chem., 33, 955 (1929)) later developed a type that
utilized both strokes and thus doubled the capacity.

One_ of my duties in the Bureau of Mines was to
superlse the work of the Helium Laboratory which was
e’ttah l;_shed to devise a suitable process for the separation
of helium from the natural gases of Texas and other
states. A Board of four engineers, consisting of M. H
ll;nbe_rts, R. C. Tolman, W. L. Debaufre, and Et.lgm:

uckingham, had been employed to review unsuccessful

attempts and to devise a process which would give a

good recovery of the two percent of helium, and return

e remaining hydrocarbons to the pipe |;
$as constructed at Fort Worth, WhiChllitlllelsédA Play
after helium stripping. When this fielq p,. 1€ gay
hausted, improved plants were constructeq inc e oy
tically unlimited field around Amarillo, Over ¢ © prag.
the world demand for helium has greatly _he Yearg
More plants have been installed, the cos¢ of "71', X
been miraculously reduced, and yet much heliz UM g
wasted in burning gases without separating i %’h}s stil]
problem still unsolved. Helium has become .'m lis jg
able for many purposes. The United States has 1Spen.
known commercial resources (except possibly Re only
Helium should not be wasted. Yet it ig diffic l{’Ss:a)_
expensive to store. Its use does not equal the ot and
contained in natural gas currently consumegd %uantnty
owners of such gas could, in this country g o
prohibited from disposing of it. This qUestio[lar‘:lY
servation versus waste of helium remains 5 prob;’ Co;
our Congress. m for

The preservation of helium containing £as by stor;
in abandoned salt caves from which the salt ha bremg
removed is currently being considered, The Caves e
quite dry and fairly impervious to deep Penetratio, are
helium. The cost of such storage must be bal a: of
against the value of helium and what its cost jg Iikceld
to become in the future. Such factors as increaseq u‘;}’
exhaustion of present resources, discovery of ney Ones,
must all be considered. But it would appear deplorabj
to lose it in the atmosphere when nature has Kindl
given us 2% helium in natural combustible gas u,a{
compensates for its cost of separation. If once Jog
although indestructible, it cannot be regained. ’

After 1 had been about a year and a half in tpe
Bureau of Mines in Washington, Dr. F. G. Cottrell,
Director of the Fixed Nitrogen Laboratory under the
Department of Agriculture, informed me that he needed
an assistant and offered me the position of Assistant
Director. I had known Dr. Cottrell when he had for a
short time been Director of the Bureau of Mines, Know-
ing we could work together well, I accepted, under the
condition that I would have time for research and could
bring both Bardwell and the radium with me, Cottrell
agreed to both and I resigned with much regret after
nearly ten years in the Bureau of Mines where I had
always been most happy in my work and with my
associates.

In the Fixed Nitrogen Laboratory Bardwell and I
worked on the radiation chemistry of saturated and
unsaturated (with J. H. Perry) hydrocarbons, the oxides
of carbon, their reactions with oxygen and with hydro-
gen, and the remarkable influence, which we (_iiscov-
ered, of the ions of inert gases when mixed with re-
actants. The ions of a chemically inert gas in a mixture
with reactants may have an influence in several different
ways depending on whether the ionization potential of
the inert is greater or less than that of the reactant If
greater it will contribute to the rate or ion yield by
favorable ion exchange. If less it will diminish the rate
by unfavorable exchange. When there are two reactants
the change of rate is complicated by circumstances—
whether the LP. of the inert is above, below or betweeh
that of both reactants. It may be quite difficult of m-
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. volve a mechanism fitting t i

SSlb'II?hitg ;ear and a half together agt t:: ;ﬁ:;lmNei?rm
data-Laboratory saw the culmination of my joint wo:-;
8¢ h Bardwell, and 1 was most fortunate to haye had
W th an able and skillful associate,
su‘;v hile 1 was with the Bureau of Mines in Washington

¢ had 2 visit from M H. Roberts of New York, a

ember of our committee on the recovery of helium
M o natural gas. In entertaining him, my wife and |
from d to drive him out to dinner using my olq car.
jﬁthough closed cars had come into fashion, mine wag
still an open type two-seater with .side curtains, and
far from new. Our guest surveyed it with undisguised
misgivings and entered it with some hesitation. His
uneasiness grew as ht_: listened to the Tattles, until
finally he could bear it no longer, and insisted on
taxi for the rest _of the. journey. So I was obliged to
ark, hail a passing taxi, and take the guest in better
style to our de_stmatxon gnly a few blgckg.distam_ 1
took this occasion to point out“the reliability of my
car and its advantage over the glagzs cages,” which I
claimed would, by their many reﬂecugns, interfere with
vision. But the experience soon convinced me that our
car was badly oz_t l(:fld;tg and that I should get a new

losed one, whic id.
enf&lso in Washington, I had two distinguished visitors
from Germany, Professor Fritz Haber and Dr. Franz
Fischer. Dr. Haber, inventor of his well known process
for ammonia synthesis and one-time Director of the
Kaiser Wilhelm Institute, came to the United States
while investigating the possibility of recovering gold
from sea water. I do not refer to sunken wrecks but to
natural occurrence. He had envisioned paying off the
huge German war debt of World War I through a
secret process, but had to abandon the idea upon finding
the average gold content of sea water much lower than
he had believed. He appealed to me and I helped him
to obtain data on American waters from our Coastal
Survey authorities, which ended his project.

Dr. Fischer was in the midst of his protracted re-
searches leading to the later Fischer-Tropsch process.
He was interested in the a-ray work of Bardwell and
myself on the reduction of carbon dioxide by carbon or
by hydrogen. Through discussion we became convinced
that our ionic results had little or no relation to his
thermal reactions. He seemed relieved. Possibly he had
feared patent conflicts, but it may be that he had only
scientific interest in our non-thermal reactions promoted
by radiation. I never saw either Haber or Fischer again
after t-heil: visits to Washington. )

While in Washington 1 was awarded the Nichols
Medal by the New York Section of the American
Chemical Society, and delivered the presentation ad-
dress in the auditorium of the Chemists Club in New
York on the subject, “Ionization of Gases as a Type of
Chemical Activation.” T reviewed the reactions stuQied
up to that time. I recall that my uncle, Warner Colville,
honored me and punished himself by attending, and told
me later he had not understood a single word—which I
can well understand, as his interests were in art and
theatre, not in science. )

I cannot leave Washington without telling something
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35:?01 ey itsel inthe carly twenties. The end of World
mal, aroung ZOUg t its population down to nearly nor-
temporary woo?il::ns;ut:)fnzertng::g% ::o ughﬁl?ﬁ)t, Of ttll::
re still left in
:'t;: between the Station and the Capitol and in some
bt T Parts of the city. The Senate and House office
nueldli:ga had not yet appeared, and Constitution Ave-
Bt not been improved by the many stately build-
Stton and (o Library wers e oty 1 D102
some buidings, No change i takan plsee o e ey
end of Pennsylvania A The White .
and Jackgon 1sr o l)venuel around the White Hot:uc
o e C s o ot
sightly buildings. The r was. I b xiEes
sdage) o coﬁi :i.' new _l_Chathe[\j]ral xas in the earliest
| onstruction. e Lincoln and Jefferson
x;m:tnala did not come until latel: and the Pentegon
Universi(:o“}:u a World War II project. The American
Y had almost succumbed in World War 1, and
5&111;& lf)f u;ts buildings were rented to the Government.
Of these was used by the Fixed Nii n Labora-
tory in which Bardwell and I carried on lirnoglgzs-zs.
Rents in Washington were then reasonably low. My
wife and I first had an apartment just off Connecticut
Avenue a few doors from the handsome Connecticut
Avenue bridge above Rock Creek which we overlooked.
It was only a ten minute walk to my office in the then
l‘lezaltl:terio;'1 Department Building.

T, when I transferred to the Fixed Nitrogen
Laboratory we moved to a new apartment just off
Massachusetts Avenue which gave me a walk of one
mile along Tunlaw Road fo my new place of work.
There were no houses then on Tunlaw Road and it was
like walking on a country lane with practically no traf-
fic. The name Tunlaw, the reverse of walnut, had been
fancifully assigned by someone when its entire length
was lined with black-walnut trees. Regrettably, these
had all been sacrificed in World War I to make rifle
butts, so that I never walked under their shade. That
part of Washington had not yet been invaded by resi-
dence. Within but few minutes from our apartment one
could pick blackberries and black raspberries in summer
and persimmons and nuts in the fall or early winter. At
Christmas time, covered with frost, persimmons reached
the height of delicious edibility with no trace left of
their earlier astringency.

It was in the first half of 1926 that I began to be
tempted to leave Washington. Two offers came almost
simultaneously to be head of chemistry in two of the
most prominent midwestern state universities—Michigan
and Minnesota. I was almost overwhelmed by having
to decide between them. Either post would be ade-
quately rewarding and there were many thi_ngs to be
considered. At Michigan I would be returning to fa-
miliar surroundings and many old friends. Most of my
former associates in chemistry were still there. This
might have disadvantages as wz_:ll as attractions. I won-
dered if it might be embarrassing to some to have me
return to a position over them where I had not so
many years before been a mere Instructor. T also won-
dered if it would not be more interesting to enter a
new field rather than to return to surroundings which
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