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Comments and Commtlnications 

A Simple Microfilm Reader and the 
Microfilm Process 

As a n  aid in research the use of microfilm copies of 
inaccessible references is  steadily increasing. A serious 
dm~vb:lck to the more extended use of microfilming has 
been tlic csl)ense and unsatisfactory performance of thc 
reading equipment. The usual form of reader is a cum- 
berso~nc canlera obscura, where thc film is projectcd on n 
reading scrccn. Fo r  those laclcing a reading machiuc, 
enlargecl prints from microfilm can be bought, but they 
cost more. 

A simplc, ineupensive, and practical reader is  available 
in the comnlon box-type substage lamp used wit11 a, low 
power microscope. A piece of glass the size of the top, 
fastened a t  the cnds mith adhcsive tape and raised so as  
just to pcrmit tlic film to slide through, will hcld thc film 
steadily in focus. A magnification of about 10 x affords 
a visual impression slightly smaller than the printcd 
original, a ~ l d  with wide-field oculars mill accommodatc 
a page a t  a time. With the substage viewer, perfcct 
processirrg of the film is not important, because under- 
exposed or overdeveloped films are still lcgihle. Thc 
vie\x~er nlay be uscd for perforated or nonperforated film 
as  well a s  for  16-mm strips, which is not the case with 
some co~u~nercial  readers. 

Library cquipnient for microfilming is  elaborate and 
expensive. Fo r  pcrsonal use a 35-mm camera has proved 
satisflctory wl~cn provided mith a supplementary lens to  
sl~ortcu tlie focus and with a focusing attachment for  
centering t l ~ c  field. 

It 113s IICCII expertly estimated that  more than 25 bil- 
lion rccorcls have been microfilmed during the twenty 
years tha t  this process has beer1 used. Most of thcsc 
microfilms l ~ a r o  been utilized in industry, where the sav- 
m g  of space i s  important in keeping records. But  i t  i s  
obvious t11at l ~ u ~ ~ i l r e d s  of thousands of pages of copy-
righted material have been photographed for  the use of 
researcl~ norlicrs, a technical infringement of the copy- 
right law, wl~ich explicitly provides tha t  the owner of a 
copyright "shall have the exclusive right: to print, re-
print, publish, copy and vcnd tlie copyrighted work" in 
whole or in any part. The fact  that  the copying is  for  
research and not profit does not enter iuto the statute. 

Whilc microfilmir~g excerpts of a copyrighted article 
may constitute a tcchnieal legal infringement, it is  now 
so unircrsnlly donc tha t  courts would be reluctant to im- 
pose peualtics on individual scientists who in good faith 
are dependcut on the process. I t  is  the custom of librar- 
ies not to scll but only to lend the microfilm, though fo r  
an  indeterminate period, t'he charge being only fo r  the 
service and bascd on actual cost to the institution. Li-
braries also require a release from the applicant, ~vho 
must assume full responsibility for  possible misuse of 
thc copyright. While these restrictions may seem for-
midable, it is  generally conceded tha t  research morliers 
may rely wit11 safety on a "fair-dealing" agreement, 

constituted in 1935 and confirmeil in 194G, bctlrccn a com-
mittcc 011 rescarcl~ and rcprcsentatircs of book publishers. 
111 effcct, t l ~ i s  agreement approrcs n~icrofiln~ing cxtracts 
of copj-rigl~tcilscientific works for  research purposes. 
IIcrctoforc, tlicrc has becn no lcg~tll intcrfcrcnce with 
copying by 11n11dfor  scholarly use, and photoduplication 
is  no~v  rcgardcd as  a m o d c r ~ ~  timcsavi~lg substitute. 

A uscful directory of microfilm szrviccs in the United 
Statcs and Canada is  tlvailable from the Special Librar- 
ics Association, 31  Eas t  10th Strcct, Ncw York City, 
which lists institutions, comn~crcial firms, costs, stipula- 
tions and condi t io~~s  concerning this important process. 

AXEL LEONARD MELANDEK 
University of California a t  Riverside 

The Mechanism of Ionization in Solution 
Accoriling to L. Pauling7s calculations from data on 

bond cncrgics (The Nature of the CI~encical Bond, Ithaca, 
PTelv York: Corncll Univ. Press, 1941), the rclntive ionic 
coi~tributio~lsin thc scrics 111,IIBr, IIC1, and IIF amount 
to 5%, 11%, l i % ,  and 60% rcspcctively, clespite the fac t  
tha t  thc first thrce in aqucous solutio~is are strong acids. 
1Ie cmpl~asizcd tlie fac t  tha t  "the amount of ionic char- 
actcr of a bond in a n~olccule must not be cor~fused with 
the tendcncy of t l ~ c  molccule to ionizc in a suitable sol- 
rent." The mccl~m~ism of ionization in solntjon is  not 
sin~ple because t ra~~sformat ion of bond type, dcformation 
of structure, and solration are a11 involved. The purpose 
of this note is  to summarize current ideas i n  order to  
form a preliminary gcncral picturc of tlic process of 
ionization. When the l~ydrogcn halides 1x1, IIRr, and 
EICl are brought iuto solution from the gas phase, their 
covalcnt contributions dccrease anil seem to disappear 
in uratcr, ~vhich possesses the same leveling effect on cach 
of t l~cse acids. I t  mould therefore be of intcrest to  
know thc extent to  whicl~ their ionic contrilrntions in-
crease in other solrents. This procedure may reveal the 
transition from tlic covalent to  the ionic binding. 

F. Fairbrother (Trans. Paraday Soc., 1932, 30, 862) 
suggested tha t  measurements of the dipole moments of 
11ydrogc11 halides in no~lpolar solvents xvould yield some 
inforn~ationon cliange in bond type. EIis measurements, 
as  mcll 3s ~ I I O S Cof illizuschima (Mizuschima, S., Suenaga, 
R., and Kojima, IF. Dull. chena. Soc. Japan., 1935, 10, 
167), show n ~ o ~ n c n t sml~ieh arc distinctly higher than 
those obtaiuecl in tile gas phase. Table 1 summarizes 
these results. From their data, the amount of rclative 
ionic ehamctcr of t l ~ c  11-X bond in  solution is  estimated in 
the last column a s  the ratio of tlic dipole n~oment meas- 
urcd in solution to the product of charge and iuteratomic 
distance. F. C. Frank (Proc. roy. Soc., 1935, A152, 171) 
esplained Fairhrotl~er 's  da ta  on the basis of a large 
n~omcnt induced on solution. Further evidcncc is  ob-
tained from the '~vork of Ulic11 (Ulic11, EI., IIcrtel, E., 
and Ncspital, IV. 2. p7zy.s. Chenz., 1932, B17, 21), who 
studied the deformation of inorganic halides in solution 
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TABLE 1 

CAI.CULATION O F  IOXrc COXTRIBUTION I N  SOLUTION 

P* 	 w* 
IIS solvent '* Soh-Gas SOIU-

tion tiun/cxt 

IlCl C,:IIc 1.03 1.23 0.20 
CCli 	 1.32 0 . 3  7 
c -C:TTI? 1.32 0.217 
n -C+;111& 1.04 0.17 
CII:I. CaIIo 1.24 0.201 
CI ICI:I 1.03 0.17 
( C C I I Z ) ~ ~  2.23 0.363 

EICr CaIIi; 0.70 1.01 0.15 
CCII .OO 0.143 

111 	 CiiIIo 0.38 .S8 0.076 
CClr .SO 0.063 

* CL = Dip01~ ~ i ~ o n ~ t ~ n t .  

t c = Electronic clltlrge ; ffi = distance of srparation of atom. 


by dipolc moment mcnsurcments. They sl~owed that  the 
symmetry of stnnnic cllloride is changed by attacl~lncnt 
to a polar li~olcculc such as ctlier or acctonc, f ronz n regu- 
lar tetral~cdron vvitll 110 ilipolc n~onicnt to a pyramid 
with a moment of 2.4G D (Dcbgc units-ID = 10->a electro- 
static units). T l ~ c  n~easurcnicnts of tliese aut1101's 
shoved tlrat mctal li:~lidcs suffer not only defornlation by 
association wvit.11 polar n~olccules, but  also with nonpolar 
molcculcs sricli a s  I~yilrocarbons. Thus, alunlinum chlo- 
ride i n  solution ru~tlcrgocs a ccrtain dcform:ition mhicli 
might lead to 1:llsc c o ~ ~ c l u s i o ~ ~ s  in the case of :~nisotropic 
hydrocarbons. Alun~i l~umbronlide in bcnzcnc has 3 
moment of 5.5 D :und zcro monie~lt in carbon disulpl~idc. 
The measurements sllolv tliat angular deformatiou takes 
place by t l ~ c  attncl~nicnt of other molcculcs, resulting in 
an  increase in dipolc momcnt. 

G. Bricglcb nrid \V. T,nuppe (2.phys. Chem., 1935, B28, 
154) proposed that acetone dcfornls t l ~ e  bcrylliuu~ clllo- 
ride molccule by cl~anging tlie valcnce spring force, pro- 
ducinq a distortctl n~olccule with a molncnt of 5.7 D. 
Tliey also obtaincil cvidencc for this symmetry dc foma-  

Gross and co-morlcers (Weith, A. M., Kobbs, 11.E., and 
Gross, P. XI. J. Anzer. chem. Soo., 1948, 70,  803) find 
that Ilydrogcn cl~loride in  dios:ine es l~ibi ts  absorption 
bands in a rcgion wliich can be ascribed to tllc perturbed 
hydrogcn cliloridc molccule. This rcsult indicates that  
t l ~ esolntc has not gone over into an  ion pair i n  diosaae. 

From tbc calculations of Table 1 and tlie optical evi- 
tlence obtnincd for l~ydrogen halides in  solution, it be-
con~cs appnrcnt tllat an  increase in the amount of ionic 
cl~nracter of t l ~ c  bond is  accompanied by a shift i n  the 
absorption bands. This leads to the suggestion that  i n  
solution tile nuclei are vibrating over an  cquilibrinm 
distancc vw~l~icll is greater than tliat of t l ~ c  gaseous mole- 
cule. As the cliclcctric constant of the sol\-ent incrcnses, 
the ionic cl~nractcr of tlie bond increases and a high 
dipole nlo~iicnt slrould be observed. This rcsults i n  a 
deforn~ation of t l ~ c  molecule, tlie nuclei of wl~icll will 
vibrate orer a greater cquilibrium distance. An increase 
in  the vibmtional encrgy sllould rcquire a dccrcnse in 
tile potential encrgy, mld the lattcr goes to a ininimuni 
milen tlte former gocs to a maximum. Beyond this limit, 
a new potential encrgy of tlie system II+X- is  required. 
A dcformatiou in tlic 11-C1 bond has bcen reported by 
P. D. Bnrtlett and 11. J. Daubcn, J r .  (J.A~ner .  ehen~. 
Soc., 1940, 62, 1339) and is accompanied by an incrcasc 
in  the acid strcngtl~ of l~ydrogcn ellloride due to hydro- 
gcn bond fcrmation wit11 pl~enols in diosane as a solrcnt. 
.The IIC1-pllcnol con~plcx can be looked upon as sin~ilar t o  
the beryllium cliloridc-acetone complcx. 

Vcry recently C. C.Swnin and R. IV. Eddy (J. An~er .  
chenz. Soc., 1948, 70, 2989) inoestigntcd tcrnlolecular 
displacenlent reactions of mcthyl llalidcs in benzene solu- 
tion. Methyl bromide 1v7as allovvcd to  react ~vitl i  pyri- 
dine in bcnzcnc solution a t  100" C. They found that 
added metl~auol, pllcnol, or mercuric chloride facilitates 
tho rcaction, apparently by solvating the bromine aton: 
of methyl bromide in front, while pyricline simultaneously 
attaclts from the back. Tlieir push-pull mcclianisnl finds 
a simple explanation in the liglit of dcfornlatioll thcory. 

tion by measuring t l ~ c  shift of t l ~ e  rLa~nan lines ~ v l ~ c n  
stannic cl~loriilc was dissolved in  alcol~ol. Six lines, 
characteristic of a triangular pyramid, appeared. Alu-
minum cl~loriilc sllo\vs silnilar bel~arior. 

Tliis picture of deformation of inorganic halidcs finils 
application in risoalizing the mccl~anism of Fricdcl-
Craft's reaction. Aronlatie I~ydrocnrbons (ArH) may 
be alkylatcd by Incans of miscd ctlicrs R,OR,. Tlie rela- 
tive amounts of ArR, or ArR2 in the product will depend 
largcly upon the ~ n c ~ l ~ a n i s n l  of tlie interaction of alu-
minum clrloridc wit11 the etlicr used. Tlie separation of 
either R,+ or It,+ from the coordination complex will 
depcnd on tho cstcrlt of tile dcformation in t l ~ c  C-0-C 
angle by tlle attacl~uicnt of aluminuln cl~loride to  tlie 
lone pair of electrons 011 the orygcn atom. The more 
positively cl~nrgc<l tile alkyl group, the grcnter i t s  tend- 
ency to scpar:ttc ns an  ion. Considcrnble infrarccl 
(Williams, D., P/I?I.s.lleu., 1936, 50, 719) and Ralnan 
spectroscopic \rorlc (\l'cst, TV. and Artl~ur,  P. J. cltem. 
Phys., 1937, 5, 10) 011 solutions of l~ydrogcn I~alidcs shovv . -

Tlle amount of ionic character of t l ~ c  C-Br bond in methyl 
bromide mould be expcctcd to increasc in  tlic prcsence of 
benzcnc or nlcoliol, due to the deformation occurring in 
t l ~ c  tctralredral strncturc. This dcformation ~voulil be 
accoinpanicd by a larger dipole moment, ml~ich results in 
the formation of a Inore positircly charged carbon atom. 
Pyriiline then ~vould attack readily with i ts  lone pair  of 
electrons on tllc niore positirely charged carbon atom. 
Alun~inuni bromide, which is dcformcd in benzene and 
acrluiros a dipole mon~cnt of 5.5 D, has becn rcported 
by these autl~ors to accelerate the reactioli by 20% t8% 
in a .045 N solution. 

The above c ~ a ~ n p l c s  suggest that solvation by one of 
scvcral ulcchanisms occurs in  general on solution of a 
polar substance, lcading to a change in tlle rclative 
iouic cl~aracter of the bond with rcspcct to the state of 
the gas molccule. The ionizing telldcncy of t l ~ c  solute 
is  in turn detcrtnincd by the ionic cl~aracter of tho re- 
sulting complex. 
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