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ment time about 5 min. A number of plate8 may be 

exposed and developed simultaneously by using large 
sl~eet~sof paper. 

The only necessary precautions are the use of an  agal 
layering medium vvl~icl~does not contain granules of un-
dissolved matcrial wl~ichmight be mistaken for micro-
colonies, and the selection of Pet r i  plates with un-
scratched glass bottoms. Ordinary care should be taken 
to prevent contamination ~r l lentlle plates are uncovered 
for photographing. It i s  felt tha t  this method possesses 
advantages over the usual marking procedure in saving 
time, increasing accuracy, and providing a permanent 
record of each plate. 
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While conditioned responses to single words have been 
establisl~cdby a few investigators, no one, to the writer's 
knowledge, has studied t l ~ cccurse of true conditioning to  
whole sentences, or propositions. I n  the prescnt stuily, 
salivary CRs were formed in four adult human subjccts 
to three short scntences-" Porerty is dcgrading," 
' ( Roosevelt \rill be clected, " and ''Socialism is desir-
able "-and thc genernlization of t l ~ cconditioning t o  
sentences, 116th revrrscd ' ( subjccts " and/or "1,rcdi-
cates" and/or "copulas," was mapped 0ut.l The writ-
er's tecl~niqueof salivary conditioning has been prcvi 
ously described (1). It consists essentially of mcasuring 
saliva by weighing increments in dental cotton rolls 
(Johnson and Jol~nson,No. 3, 05/15 in)  inserted unilcr 
the subjccts' tongues for a short pcriod of timc, usually 
for 1. min. Since the cotton-in-tl~c-mouthis by no mcans 
a totally inactive stimulus, periods of control salivation 
must be rotated wit11 csperirncntal pcriods; and, again, 
to prevent evaporation, scale corrosion, and absorption, 
the rolls are ~rciglledin small cellophane enrclopcs, and 
reweighed in t l ~ cenvelopes irnmediatcly aftcr t l~c i rrc-
moval from the subjects' moutlls. Ot l~ercl~aractcristics 
of the technique are:  (I) multiplc intermittent I-scc 
prescntations of stimuli-to-be-conditioned, during singlc 

1 "\Ve:~lth 1s deg'rn(ling," "ITenltl~ is nplifting," "Povcrt> 
is upliftiug," "\Ve:~lthis not (legratling," "Poverty is not de-
grading," "Poverty is not nglilting," "\Vealth is not nplift 
ing" ; "Den-ey Ivill be elcetetl," "Dcn'e~ nrill be defented," 
"Rooserelt n-ill be tlcf'entctl," "Den-ey mill not be elcctctl," 
"Rooserelt will not be elected," "Itnoscvelt nrill not he de-
feated," "Den-cy nil1 not be clefeated" ; "Capitxlism is cle-
sirable," "Ca~it;llism is undesirable," "Socialism is unde-
sirable," "C:~pitnlism is not desirable," "Socinlism is not 
desirable," "Soci:llism i n  not nndesirnblr." "Capittllism is 
not nndesirnhlr " 

continuous eating periods of 2-4 min, so as  to  provide 
maximum attention for  the stimuli and to  make the en-
tire task more "molar" and meaningful; (2)  misin-
forming the subjects about the nature of the experiment,, 
so as  to forestall disrupting subjective attitudes; a d  
(3)  varying the food-small pretzels, tea, sandwiches, 
lollipops and peppermint candy-in the different eating 
periods of the experimental sessions, and scheduling the 

( ~ ~ N I P I ~ A I , I Z A ' P ~ O NOa' CONUITIONUUSAlllVATION TO SINTI~;N~.IOR: 
"POVERTY1s ~ ) E ~ R A I > I N G , "  "Yooswv~r.~\V11.1, B E  

Er,rnc~E~),"A N D  "SOCIALISDIIS L)ESIRAULI"* 
... .. --~ 

Percent hleitn 
Generirlization Logical of of 

sentences? formula gener:lli- per-
zation cent 

\ V e @ U l ; D e Q D f ; C n @ U d  S'CP'O 59 ;53 ;63  58 
\Irex Dg ; De x El ; C3 x DS S'C'P () 49 ;50 ;58 52 
1'0 x UI ; RO x nf  ; SO x utl SC'P'O 4-1 ;41 ;51 45 
\I7e@ Dg ; De @ El ; Cn @ Us S'CI'O 38 ;31 ;39 36 
Po x Dg ; Ro x El ; So x Us SC'I' @ 37 ;28 ;34 33 
Po 6El ; Ro @ Df ; So $ Ud SCI" @ 3:: ; ::G ;30 33 
We x Ul ; De x Df ; Ca x 1Jd S'C'I" 19 ;28 ;27 25 
-- ~-- ~ -. 

* Il>;~clientry in the third column is n mean of 64 measure-
ments, 16 for each ol the fonr s~ll).jectsin tlrc esperitner~t. 

f Ahbrevintions ant1 syrnbols : \Ye = n-ealtlr, GI= uplifting. 
De = Dewey, Df = clei'entcd, Cn = capit:rlisru, I:d = ~~trclesiral,lt.. 

= clegr:itlirrg, El =elected, Ds = ilesil.;~l~lc,Po = porerty, Ro .; 
Ilonsr~cit.So =: sociolisn~; @ = i s  or will be, x = i s  not or loill 
not he ; Sf=revcrsetl subject, P' = rercrsed pretlicate, C' =re-
versed col111la; C)= proposition affirmed, B) = proposition ne-
gated. 

sessions in the late molning or afternoon, so as  to insure 
adequate psychophysiological motivation. 

I n  this particular experiment, each of the three to-br 
conditioned sentences was flashed 30 times, in random 
order, on a screen for  2 sec-with random intervals of 1 
to 2 scc betmeen flashes-during eating periods of 3 min. 
Ten such eating periods, wit11 random rest periods of 
i-13 min between them, constituted an  experimental 
training session; and af ter  the first two training sessions, 
canie eight training-testing sessions. Each training-test 
ing session consisted of six 3-min eating periods, during 
\rhicl~thc three sentcnces \Irere presented, and of six 16 
mi11 testing periods, during which the amount of condi-
tioned salivation (1-min experimental minus 1 min control 
salivation in  mg),  to the conditioned and to the gcneral 
ization sentences, was ascertained. Testing periods alter-
nated wit11 eating periods, and in each testing period the 
CRs of only one conditioned sentence and of i t s  apper-
taining generalization sentences were determined, so that 
each sentence-conditioned as  well a s  generalization-w:ts 
tried twice in each experimental training testing sess io~~ 
and 16 times in the entire experiment. The four subjects 
were undergraduate college students, and they were di-
vided into two equal subgroups, the procedures for  the 
subgroups differing, however, only in the sequences of 
testing the CRs. 

Tile resnlts are presented in Table 1. They are given 
in percent of generalization, tha t  is, the conditioned 
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salivation to the generalization sentences as percent of 
the conditioned salivation to the conditioned sentences 
(the latter ranging from 189 to 531 mg per min). For 
lack of space, the entries in tlie first column of the table 
are abbreviated, while the first entry in the second column 
under Logical formula means that each of the three gen- 
eralization sentences in the first row of the first column 
was formed from its respective conditioned sentence by 
reversing the "subject " (S'), keeping the "copula" 
(C) unchanged, and reversing the "predicate7' (P') of 
the conditioned sentence, thus affirming (0)its propo- 
sition; and the fourth entry in the second column means 
that each of the three geuei:~li~:rtion sentences in the 
fourth row of the first column was formed from its re- 
spective conditioned sentence by reversing the "subject '' 
(Sf)  but keeping unchanged the 'lpredicate (P) and 
the "copula" (C) of the conditioned sentence, thus 
negating (e) its proposition. As seen from tlie table, 
the amount of CR generalization was a function of both 
(a)  the general logical equivalence of the propositions in 
the generalization sentences to those in the caonditioned 
sentences, and (b)  the particular verbal simi1:lritp of the 
two types of sentences. The generalization f:ictor of 
propositional eqzrivalence is seen in the greater CR gen- 
eralization to the sentences in tlie first three rows, aflirm- 
ing the propositions of their respective ronditioned 
sentences, than to the sentences in rows four, five, and 
six, negating these propositions, even though the sentences 
in the latter rows were sententially twice as similar to the 
conditioned sentences. On the other hand, the signifi-
cance of the factor of sentential similar%t!/is manifest 
In the differences between CR generalizations to sente~rces 
that mere propositionally equivalent yet sententially dif- 
ferent, such as each of the sentences in the first three 
rows and each of the sentences in rows four, five, and 
six-and it  further folloxvs from the fact that the gen-
eralization to the sentences in the first rows that wc,re 
propositionally equivalent yet sententially different from 
their respective conditioned sentences mas not complete, 
but ranged from 41 to 63 percent. The table also ap- 
pears to show that sentential similarity is itself a com-
plex function, and is more than mere verbal similarity. 
Thus, comparing rows two and three, and four and six, 
we learn that reversing the llpredicate" produced a 
greater loss in CR generalization than reversing the "sub- 
ject," \v11ie11 fact points to both a grammatical factor of 
syntax and a logical factor of the relative contributions 
of "concc pts' ' and "individuals" to total propositions. 
Finally, the table gives some indication that elranging 
' 'desirable" to  "undesirable resulted in less of a loss 
of CR generali~ation than changing 'degrading " to 
"uplifting ) ) and ( (elected ) ) to l 1defeated. " This ap- 
parently means that even pure verbal similarity between 
sentences must, in its turn, take account of not only the 
number of identical words between the sentences, but also 
the intersentential relatedness of nonidentical and even 
of contradictory words. I n  a previous study (Z),the 
writer found that CR gencr;~Iizations to single words 
proceeded both along semantic and along phonetic and 

graphic relatednesses-though more along the former than 
the latter-and that finding has since been corroborated 
by two other investigations in conditioning the galvanic 
skin response (3). I t  would seem worth wliile to try out, 
similarly, the more complex findings of the present stud7 
with other responses and techniques. And these tech-
niques need not necessarily be those of conditioning. 
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The Purification of Phenol for Paper 
Partition Chromatography 
0.Janet Draper and Arthur L. Pollard 
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Since tlie original morh of Consden, et al. (1)on paper 
partition chromatography, many workers have sought dili- 
gently for a better solvent system than the phenol-water 
which they used. So fa r  notl~ing better has been re-
ported even though the phenol-water system is frequently 
limited in usefulness by the development of extraneous 
colors, ~vhich are particularly harmful n lien the chromato- 
gram is run in ammonia atmosphere, as i t  usually is. 

I n  this laboratory, the mcatl~od has been used for some 
time to identify amino acids in bacterial culture filtrates. 
The extraneous colors which were almost always present 
on the developed chromatogram introduced so much un-
certainty that final results could not be presented with 
any confidence. A project was therefore undertaken to 
determine the cause of these colors and the possibility 
of eliminating them. This was finally accomplished and 
i t  is t l~ougl~t  that the results may be of interest to others. 

The colors are probably caused by the catalytic action 
of heavy metals on phenol. Co~isdcii,et al. (2 )  believed 
them to be caused by copper ill the paper but i t  has been 
determined here that the principal source is from impure 
phenol and from the distilled water used to dilute it. 
Present practice is to distill all phenol before use. I f  
in the form of crystals, i t  is liquefied with 12% mater 
first. I t  is put into tlic distilling flask and 0.1% alumi- 
num turnings and 0.05% NaEICO, age added. Distilla-
tion is carried on a t  atmospheric. pressure until the 
azeotrope is off and then under &6at 25 mm from a 
water pump until approximately 20 ml of the almost 
blaclt residue is left. A 14 mm x 70 cm Pyrex air-cooled 
tube is used as a condenser. 

Before use the water content is adjusted to 25% using 
triple distilled water n-hich is tested for l~ea ry  metals. 
The water content of the mixture is determined as  fol- 
lows: into a 15-ml centrifuge cone put 10 ml of the 
phenol-water solution and 500 mg of NaCl; stopper and 
shalte the tube; allow to stand 20 minutes to form the 
phase boundary. This should be a t  1.4 ml when the 
watcr eontcnt is 25y0. The water content may vary from 
24 to 28% without a detectable difference in Rf values. 
I t  should not, however, be a t  saturation since if a water 


