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The following imsrovements in technigues have been developed during g

the month. \«fz.

Avuxiliary nlnholos have been added to the collimating systems of the

vacuum cameras wiich reduce tc a minimum scattering from the pinholes. The

regular system was intended for wuse with thick fiber samples which gave so

mich scattering themselves that svecial care with the pinholes was unwarranted.
A menometer for measwring pressure in the camera, vacuum valves and

>

other assoc¥rted ecuipment have been added to one vacuun camera so that it
*

can now be kest filled with oxygen at any desired onressure below about twentyx
five centimeterg, In this way one cen eliminate tne scattering from the
nisrogen cormonent of the atmosphere vhen chologranhing oxygenated sarmles.
loreover, suitable prescures for nartially oxygenated samwles cen be maintained.
These stenc ars necessery vecause the samles are not confined in tubes.

Tubes ond other confining or supporting devices contribuie to the general

backgrovnd of scatteréd rays.

tained. Samples were
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Up until recently this last ideal ha

supported wpon thin glass fivers about .07 mm. In cismeber. ese were
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coated with vaseline and dinved in the samnle. The glass and vaseline no

ave a wealk diffuse oHattern. Various methods for prevaring self-suppertling
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samples which have been described in the literature have nroved unsatisfactory.
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They frequently require admixture of a binder. At present we anpear to be
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having succesn with carmles extruded from fine siminless steel T1Ubes of Tine

lind used in melzing hyvoodernmic needles. The tubte ic [illed with sowder by
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Jjabbing it repeatedly into a thin layer of sample on a glass nlate, forcing

the tube sguarely against the glass each time. The sample is then forced

out with a steel or chromel wire which clccely fits the bore of the tube

and whick has been ground flat on the end with fine abrasive. The tubes

and wires are avoul one centimeter long and are vpermanently attached to a

regular sample holder by vhich they are handled. The sauple is extruded

just out of the end of the tube and sticks to the end of the wire. The

whole arrengement then fits into the camer. Tubes from a number twenty-three

needle meke sammles .35 mm. in diameter. This is a bit large for our

smallest cadg;a and we are ordering smaller sizes for trial. There are some

difficulties. If the sample is packed too tightly the tube becomes jammed

and rmust be clesfled out with a Tine wire. If not pwked tightly enough the

sample may disintezrate when the camera is evacuated. Zach samle must be

tested before vutting film in the camera and maXking the exnosure. .
The shop will soon have made shields for the oscillation cemeras vhich

will vermit mnintaiping in the cameras pure atmosvheres of oxygen or nitrogen

o
(o) <

at atmospheric nressure. Vacuum or reduced nresswre 1 not

scattering is not irmortant for single crystal nictures if the samoles are of

reasonable size.

POTDER PHOTQGRACHS

Eenmuate —

In the remort Tor June it was stated that the Runmford oxygennted sarmle

supplied us orobably contained a few nercent of irmuriiy vhich showed in the

wowder nicture ~s two lines not showing on a victure of the correshonding U

n < . Lz
U. sormle. These 1lines waire said
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Unfortunately there was an error in the spacing calcuvlation for these two
nictures due to use of an improver constant factor. When correctly cal-
culated it appears the impurity cannot be gravhite or any other substance
listed in the Hanawalt Tables. In a letter Dr. Calvin has stated that the Rumford

samle contains about two pmercent of tale. 3ut the lines observed do not

correspond to any lines of the talc pattern vhich has been described in the
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literature. In fac likely that two vercent of either tale or
graphite wovld show in a picture of a cobalt compound. The source of these

eerms now to be some new substance which forms when the salcomine is
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incidentally one sammle of the U. of C. active cowmound, which
orizinally showed no trace of these two lines, was cycled twice in the camera
by alternately sthnding a day or two in air and a dap or twe in vacuum.

Pictures were made at various times. A4fter one cvcle the lines anpesred very

faintly end after two cycles they could easlly e seen. Figure 1 attached

[

s a nrint of this nicture and the two lines in question are indicated. I

is now proposed to
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cycle a larger sammle a nurmber of fines and to teke xX-ray

sarmles occasionally at oxygen-free stages of tlie »wrocess and make vacuun
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cvantities of oxygen., Yet the intense line which has d = Y.MEA Tor the
a9 1 o .
oxyecencted somples and d = 7.684 for the oxygen-free sarmles was not dluwrred

but was doubled, the intensities of the two comoonents (which were of the
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svacings given) dopending ucon ths amount ol oxygen oreseni. AL sma

cmounds annenrad side by side unblurred. Although
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in these experiments conditiocns were such as teo preclude the possibility

of equilibrium the results indicate strongly that there is no gradual

shifting from one structure to another on adding oxygen, but that there

are two definite structures (which may be very similer) and that consider-

able volumes of cryétal have one structure or the other with fairly sharp

boundaries between volumes. Oxygen is added or lost ot the boundaries and

the o:ygen—-free volumes decrease cor increase. Lf there was a gradual change
lattice parameters through intermediate values the lines would be blurred.

This rmst be repeated under equilibrium conditlions with the pressure

controlled Caméra.

STIGLE CWS“AI_S TROL 3ZI2EIE

Iuch of the month was snent iavestigating these crystals grown at Berlkeley.
-

It was stated by Dr. Wilmarth that on the basis of mewler pictures ond oxida-

tion shudies these crssials seem to De identical with sz2lcomine. Powder

nicitres made hiere seemed to conlirm these conclusions and the examination was

started with considerztle iaterest.

P T, - - 3 ~
vector nernendicular to the nesld

sarallel o the axis ©

chade of some color For thinner onecs. It is di77icull to say il <hey ang
Tratm or vielet. Ixtincticn is very close to parallel but seems to be

clightly off. But this is difficnlt to be sure about Dbecauvse of the strong
absorntion.

Svecimens ronsing from.03 mr. to .20 mm. In thickness were ecosily

very narvow faces in one

sartly becavse of the poor. resolving nower of too
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direction, bLut partly at least because of imperfect crystallization.
Signals on opposite sides which should be 180° apart sometimes missed
this by as mch as 4°. Some individvals show as maxy as eight faces.
A set of 24° oscillation victures was made about the needle axis.
Figure 2 is a »rint of one of these. The needle axis repeat distance
is about G.E 2 1% snotld be noticed that some of the spots are charn,

4 from fine needles, but that others are ocvite diffuse.
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A second needle wes used in vrenaring 2 zero leyer Velssenberg victure.

Figure 3. Unfiltered Cu rays only were available for
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A print is shown in
this camera bwt sinece only a narrow band of fluorescont Co radiation falling
.

'3 . -~ By 1 . .
long the ecvdtor is soread out over the vwhole nicture 1t 1s not excessive.
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nis picture is not very gsood as such pictures usually run. But repetitions
- -

with variovs other ne-dles including o very fine one arc similasr or worse

and indicaite the trovble is inherent to the crystal. The spots are dram

out in the dirvcction of the motion of the 1ilm over & range vp to 8% This

indicates the crystal concists of crystallites with ftheir needle axes 211

verallel but their 4ide nxes only anoroximately so. Since there are very

intenee stots in each reflecticn most cof the crystal is well lined up. 3y
wsing these intense woints it was easy to index nce the
at the eguatsr and the zero

2l i1s triclinic. &g Thore are

no end facse on the crretal the cell angles must be determined somevwha

laboricusly From x-roy measurements. This has not yet Deen done Jor reacons
b 60
out below. Heoweve 211ings the necedle #xis ¢ ve have 4 = 1Z.b4
ol Lov ever, calling 2 o z 100 . )
-0 * . RPN 3 Lo Lo
,c o= Gba. X , the reciprocal lattice angle, ig aebout os°.
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lines of con

seen to be ¢

nany cthers.

in the direction chosen as ©_.

crystals wer

way in the Eo direction it might account for

6.

90° by only a few degrees so that ¥will not be far from 112°.
inspection shows that the spots are also drawn ouvt along
stant h and varying . Some strong neighboring spots are thus
onnected by curved lines. The 0xC spots are fuzzy as are
™

This nrobably indicates some immerfection of crystallization

o 1ese pictures vere made in air and the
e protably picking uwp oxyzen. If it added on in an irregular

There is one
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other fairly,continvous line of varying intensity such as would ve »roduced
7 I

. PN . N

on o Veissenberg by a partislly oriented nowder. t runs parallel to the

RN A o o . : . 3 ot o

dlirection of film motion at spacing & = 8.784. The most likkely scurce of

thiz was rev

there are spots f£alling between the regu

L 4
7 e - . . .-
ealed won meltin: a few oscillation nictures cf this crystal.

> 3~ <A 2oy T2 e | g :
thegse is chowvm in Fisure 4. Here it is noticed at once that

sr layer lines as fouwnd on Fis. 2.

extra layer lines are incommensvrate with the main system and

ritn the
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entirdly difforont cryetal zrown in merfect alignment

ne. The gecond and fovrih layer lines of the rew crystal are

imposed on Thie firct ond second of the main crystal. “he new

neecle axis repeat is 1LY %, ~ 1ittle nore than dovile the othier value of

axls is

12b2b 10

~ R e , - . -
C.2h. Te nmew enols orc the semo cize ani chope as the others. Thoey

L300 s
LAey wnus Sive

v 1 g T, R . L AT R . - - b
arrle.  Fhigmelin 1y oooint onoio of the mow grysien oan De
~ . ;

g G e w7 NSt e —.

oy LE 10T [V PRI [CRVES TN

This document contains mformahon affecting the Nationu:
fense of the United States ‘within. the raeaning of the l‘splm e
“Act, U E¢ 60 31 wnd 32, Its transmission or the reveln

of its countents in apy manper to an gnauthorized peracu 3
probibited by law.



[y ——

7. = CONFEDENTBG\L

A rotation photograph was made of a third needle using slits instead
of a pirhole system in order to improve the intensity. This is Figure 5.
The intermediate layer lines are comparable in intensity with those from
what was originally considered the single crystal. The second strongest
spot on the zero lsyer is due to the new nattern. Finally a victuwe was
made of thig crysial with the rotation motor turned off. With a normal
crystal and absolutely monochromatic radiation no diffracticon pattern
wotld resuvlt except nossibly for a few spots if the crystal has accidentally
been set »roverly for a few families of nlanes to reflect. Vith ordinery

ks

filtered rafs there would also be a weak Lave pattern coning from the weak
2

n o o :
vhite" redistion passed by the Zilter. In Figure © we see the result of

this exneriment, There are 1it erally hwmdreds of snots visible on the

negative Lut uwnlilce Lave snots all fall on lsyer lincs. This substantiates
the view that 2 crystal necsdle consists of meny small crystallites all

accurately alisned with resvect to one crystal aXis but rather ncorly = 1f'ned

with resnect to the other two axes. These remarks apnly to both kinds of

.
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crystallites althou the Yeissenberg results indicate vetier orient

Wn

for the "orisinel® cryetallites of axial reneat C.0A.

It so harmens thet the intensities of the second natiern Zrom different
crﬁstals increase in order ol the age of in
irst exmosed to oir at smopronimatcly the same time one might
like to think thet the second set of crystallites has Deenm growing from the

0ld cne, either snonianecusly or os a resull of the aiditicn of oxygsen.

FW

cf these cryastels nove been saved ~nd will be exemined soon 27nin to see 1

the relative intencity of Le o pa atterns is . chanzinge. (0.
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The information obtained above should be sufficient to permit partial
indexing of the powder photographs. Upon attempting this it became obviocus

that the original pattern does not correspond tc the nowder photozranh.
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here are several strong reflections of asproximately but not really the
same spacing as the intense 13.083. line of the powder nhotograph. There
¢ stronz snot or combination of spots to explain either the intense
0 o]
7.684 line of the o:xygen-free povier or the intense 7.H2A line of the
oxygenated powder. Information about the second pattern is meager because

of its reduced intensity on most pictures. It anpears improbable however
¥

that 1t can gtcount for these lines. At present it seems that neifher
z

nattern corresponds to salcomine and thet the crystals revert to salcomine

during powdering. This rather svrprising conclusion will be checked further
- -

4

as mere pictures are cbtained. he cuestion arises however as to vaether rmuch

O

rystals from benzene if they are

o

more effort should e exnended upon ithece
not salcomine itself.
PICTURES BY DR, I. FAUKUCHEN
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In o recent leiter :r. Stevenson has transmitted x~ray diffraction

-

nictures of salcomine and of single crystals sublimed Irom salcomine made By Dr.

I. Fankuchen of the Anderson Institutce for Binlogicsl Zesearch at Red Ting,
e, . . ~ e T e A JRPUS, J -
linnesota, along with a brief rescrt by Zr. I-niiucrel.

These oictures nave not been very carefully handled and their usefuiness

is somewhat impaired by dirt and scratching. The single crystal pictures

A

are somevhat weakly erncsed because of difficulty with the x-ray transformer.

They have been made with Cu rays vhich mroduce bad general fog from flucreccent

3 3 ERR R 4 « - g e
Co radistion. In senerel ~ucUt twice as many ©ings on our
R i1 c w3+t O A4 at s e T Y e AR . PR PR R
nictures made with Co radiabtion. fovever, tney ore a volusble contribution.
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Dr. Fankuchen's cameras, designed for protein work, go to much larger
spacings than those resularly used here. His galcomine pictures show
large spacing rings, one of 4 = MD.OK.. We have such a camera but had
not yet thought of using it on salcomine. His salcomine sample is oxygenated
and shows the impu;ity lines described above. It seems not unlikely that
these large spacings are nart of the impurity pattern since they and the
imown impurity lines are absent from his pilciures ol the powdered sublimed
material. If this nroves to be the case this large spacing mey indicate
some polymerization during cycling.
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In his*{etter T. Stevenson expresses some dovbt as to vhether the
sublimed single crystals are salcomine. Comparison of the vowder »icture
with our pictures indicate quite clearly that the ngwdered sublimed naterial
is, as one would expect, the oxygen-free salcomine. It is possible that the
difference between the oxygenated and the oxygen-iree natterns plus the
difference causad by the absence of impurity in the stblimed material
may have caused doybt as to the identity ol the sammples.

In view of the exnerience recorded above with the single crystals from
benzene we may wonder il the stblimed single crystals are also salcomine.

L

Fanlmuchen they avonrently are different

rrcm the cell const
from the crystals from bengene. If he ic right when he s2ys b
nictire can be indeced from the cell constants then the crrystale must be

salcomine. We have been planning to try svblimetion since discovering how

bad the crystals Ircn beizenc are and Or. Tarimachen's resulis are very

[¢4]
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