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daily 3 ml of supplement S-8, a 20 per cent. ethanol 
solution containing per ml 80 Y each of thiamine hy- 
drochloride, riboflavin and pyridoxine hydrochloride, 
1mg each of calcium pantothenate, nicotinic acid and 
inositol, and 6 mg of choline chloride. When definite 
graying of the f u r  had become apparent, 70 animals 
received a second daily supplement, namely 1 ml of 
preparation X-1, a 20 per cent. ethanol solution cori- 
taining 3 mg/ml of p-aminobenzoic acid (E. K. #14, 
X. P. 1 8 2 4  with decomp.). A bluish discoloration of 
the skin, a typical firqt sign of growth of normally 
pigmented hair, was qeen in from two to three weeks 
and black hair appeared ~vithin a month. The 30 con-
trol animals, not receiving supplement X-1, continued 
to show typical achromotrichia. 

Chicks reared on the heated vitamin I<-deficient 
ration, recently de~cr ibed ,~  were found to show only a 
small gain (less than 100 gm) in weight and to die 

within about a month, even when ample amounts of 
calcium pantothenate and of the vitamin K-active 
2-methyl-l,4-riaphthoquinone were fed. However, the 
addition of 300 Y of p-aminobenzoic acid per gm of 
ration resulted in better growth and longer survival 
times. I n  fact, 78 of 93 birds are still growing at  the 
end of the second month and showed gains in weight 
of as much as 300 gm in spite of the severe dermatitis 
symptoms similar to the ones recently described by 
Hegsted et  0 1 . ~  

The experiments to date seem to permit the conclu- 
sion that p-aminobenzoic acid is one of the factors of 
the vitamin B complex. Detailed data will appear 
elsewhere. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A METHOD F O R  MEASURING T H E  AREA O F  


SMALL IRREGULAR SURFACES O F  

T H E  HUMAN BODY 


THE methods1# previously described for  measuring 
the area of parts of the human body are  satisfactory 
for  large or fairly regular surfaces. The area of a 
small irregular surface such as the pinna of the ear 
can not be accurately learned by these procedures. 
The method to be described proved satisfactory for  
such an area. 

Brass plates of known areas, 4 and 10 sq. cm., were 
covered with a single layer of small lead discs of uni- 
form diameter and thickness (1.02 mm diameter and 
0.69 mm thickness) so placed as to reduce bare space 
to  a minimum and held in place with petroleum jelly. 
The discs were removed, washed free from the jelly 
and weighed with an accuracy of 0.1 mg. The weight 
of lead discs necessary to cover one square centimeter 
could then be calculated. From five separate such 
measurements 0.601 gni of the discs was found to 
cover one square centimeter of flat surface. A brass 
model of known area and similar in  shape to the 
postero-superior portion of the pinna was constructed. 
The surface of the model mas covered with the lead 
discs and the weight of these discs measured. Froin 
the weight of these discs the area of the model was 
calculated with an error of no more than 2.8 per cent. 

A negative cast of the postero-superior portion of 

5 S. Ansbacher, Proc. Soc. Exp. Biol. and Xed., 44: 
248, 1940. 

1 E. F. Du Bois, ((Basal Metabolism." 3rd ed. Lea 
and Febiger, Philadelphia, 1936. 

2H. Isbell, "The Human Finger Tip: Surface Area 
and Volume Correlations. " H?jnban Biol., 11: 536, 1939. 

the pinna (the par t  studied is illustrated in  Fig. 1 )  
71~as made of a resilient moulage, N e g ~ c o l l . ~  Positive 
casts of dental stone4 mere then made. The positive 
casts mere covered 714th the lead discs. From the 
weights of the discs necessary to cover the casts the 

FIG. 1. Right pinna. Part of pinna studied is that 
part above the oblique line. 

surface areas were calculated. Duplicate measure-
ments were made in each case. The value of the dupli- 

TABLE 1 

AREAS OF THE PORTIOX THE PINNAOFPOSTERO-SUPERIOR OF 
FIVENORMALXVHITE .~DuLTS 

Subiect No. 1 
Sex . . . . . . . . . . . . . . . . . .  F 
. . . . . . . .  50


bf tih'discs (gm) 13.60 
Area (sy. cm) .. . . . .. 8.168 

2 3 4 5 
11 11 N M
27 30 32 40

13.28 13.21 1302 1386
7.981 7.944 7:82'6 8:319 

6 D. I f .  Hegsted, J. J. Oleson, R. C. Mills, C. A. 
Elvehjenl and E. B. Hart, Jot~r .  Nufrition, 20: 599, 1940. 

3 8 proprietary preparation of Kern Company, New 
York City. 

4 illbastone-a preparation of S. S. White Dental 
Manufacturing Company. 



166 	 SCIENCE VOL. 93, NO. 2407 

cate measurements agreed within 3 per cent. (Table A strip of transparent Cellophane tape holds the 

1). two test-tubes in  alignment. A shallow sand-bath is 
The method as  described f o r  measuring the area of placed under the flask. The capillary melting tube is 

a portion of the pinna is applicable to other irregular adjusted so that the top of its contents extend 1-2 mm 
surface areas as well. above the mercury level, just opposite the thermometer 

GEORGEE. BURCI-I" 

ALFREDE. COHX The following are typical results, using a stock ther- 

CHARLES NEUMAXX monleter : 


HOSPITALO F  THE ROCKEFELLER Eenzoic acid, C. P., Eirner and Amend, marked 122 
INSTITUTEFOR MEDICALRESEARCH, Found 121.7 

NEW YORK 121.9 
Hydroquinone, Eastman developer, Literature 171. 

MELTING P O I N T  APPARATUS Found 169.5 
Catechol, Merclc, resublinled, Literature, 104, 105. F~~ the seniorauthor has sought for a melt- Found 104.2 

ing-point apparatus that could be assembled from 
standard stock glassware and that ~vould yield depend- B. YAVSSY 
able results with the minimum of effort. W e  find the C. C. KIPLINGER 
following design meets these requirements and pos- WEST LIBERTY SPATE TE-&CHERSCOLLEGE, 

sesses certain definite advantages. For  example : ITTEST VIRGINIA 

(1)  	d triple-mall air bath is used, minimizing errors 

due to heat losses and BOOKS RECEIVED 

eliminating inflammable 

or corr.osive bath li- BURNET,3'. M. Baological Aspects  of Infect ious Disease. 

Pp. vii 310. 9 figures. 4 plates. Cambridge Univer- 
cjuids. 	 sity Press, hfacmillan. $3.75. 

(2)  The thermometer CHILDE,V. GORDON.Prehistol-ic Comnalcnities o f  fhe  
ia entirely enclosecl, thus Brtt ish Isles. Pp. xiv + 2'74. 96 figures. 16 plates. 

obviating uncertain stem 
20/-. W. & R. Chambers, London. 

EDDY, WALTER H. 7Vhat Are  the  Pitanains? Pp. 247. 
corrections. 	 Illustrated. Reinhold. $2.50. 

(3)  No stirrer is re- HIEDI~NAN~, 	 Ergebnasse der Gltra- EGON.Grlcntllagen u ? ~ d  
cjuired. schalZforscT~t~?~g. 228 figures. Pp. ix + 287. Walter de 

(4) B~ surroLulding Gruyter and Co., Berlin. 
the 	 bulb KROGXAN, 11. A Bzbliography of Hz~naan X o r -  

phology, 1014-1939. Pp. xxxi + 385. Cniversity of 
mith mercury the same 	 Cllicago Press. $3.00. 
temperature is i ~ ~ s u r e dNatzonal Research Counczl. American Geophysical Gnion 
for both thernlometer l ' ransac tzo?~~ Par t  I :  Regional Meet.zng, South  of 1940. 
and Pacafic Coast Area, January,  1940. Pp. 143. Illus-

trated. Part  11:  Twenty-first Annual Meetang, Aprzl, 
tube. 1940, Vashzngton,  D. C. Pp. 146-779. Illustrated. 

Par t  I I I :  Regaonal Afeetings, Rzchmond, December,( 5 )  ~h~ loTv cost per- 
1938; Seattle, June,  1940; and a Symposium u~ath

mits '-luplication Of units Anterican Assoc~atzon for t h e  Advartcemcnt of Se~c,nce. 
to rnc3c.t the iieetis of any Pp. 782-1061. Illustrated. Part  I V :  Kegional Nec t -

FIG. 1 laboratory. 	 rng, Coltintbirs, Ohio, I ) e c e n ~ b e ~ ;  Pp. 1064-1146.1939. 
Illustrated. The Council, l%T,*iashinglon, D. C.

The apparatus consists of a 250 m1 E. flask, Pyrex, 
PEAIRs,  LEOXAKD&I. I n h ~ c t  Prs t s  of Farna, Garden ond 

fitted with a 25 x 200 nnm pyrev test-tube, selected SO ~r.cha,.ti. rourtll  pp. xvli + 549. 648 figures. 

that it  will barely pass through the neck of the former, Wlley, $4.00. 

through which it is inserted. A pinch of fine sand is REEDY,J. H. l)xotitatlve Analysis for 
~ k ) r l ~ n f a l ' y  Col-

lege Stndents. Third edition. Pp. xi-156. 16 figures. put  in the bottom of this test-tube, on which rcasts a MrGraw-Hill. $1.50. 

second Pyrex test-tube, 18  x 150 m ~ n .  The s~n:tll test- ROBERTSON, H. I l a d ~ o l o g ~ l  270.
JOHN Pl~?ysim. Pp. S F - I  
tube contains fifty grams of mercury. In  its month is 188 figures. Van Nostrand. $3.50. 
a one-hole cork slotted so that the thermotnetcr can be THOMAS,DOROTHYS. Social and Xeonotnic Aspects  of 
reail over the entire scale. A third test-lube 25 lnln in Swedzsh Popcllalion 3 lovemo?ts  1760-1 93.3. Illustrated. 

3Iacinillan. $6.00.
diameter is chosen of such length that it  will accommo- 

' I ' w ~ N H o P ~ L ,W. El. and R. A. TYLEE. X ~ t h o d s  o f  St?tdg 
date the therrnori~eter when placed over it to fortn a of Sedi~rzcnts. Pp. vii f 183. 17 figures. McGrax-Hill. 
closer1 chamber mith the first lube. $2.00. 

TTEBER,ROKERTL. Ternp~ratctre Xeas~iremc'af. Pp, x 4 

171. Illustmted. Edwa~ds. 
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