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A BIBLIOGRAPHY ON THE USE OF PHOTOELECTRIC 
CELLS IN PLANT INVESTIGATIONS 

:r. M. TuRR8LL A~D Lours vVALDBAlTER 

The recent appearance of the "sperrschicht" type of photo
electric cell has made possible the improvement of several old 
instruments and the development of new ones. These have in
cluded colorimeters, nephelometers, titration meters, pH meters, 
counters, illuminometers, spectrophotometers, reflection meters and 
area meters. Much of the work has been published since 1931 
and is distributed widely in journals in the special fields of botany, 
chemistry, physics, engineering, medicine, etc. The authors have 
compiled the following bibliography with the hope of bringing 
together these recent developments in a form usable to plant 
physiologists and others interested in colorimetric, turbidimetric 
and various light measurements. 

Bartholomew, E. T. and Raby. E. C. Photronic photoelectric turbidimeter 
for determining hydrocyanic acid in solutions. Ind. and Eng. Chem. Anal. 
Ed. 7 :68-69. 1935. 

Bendig, M. and Hirschmiiller, H. Die Bestimmung von Mangan, Eisen 
um! Titan mit elem lichtelectrischen Colorimeter nach B. Lange. Z. Anal. 
Chem. 92 :1-7. 1933. 

Rtissem, W. und Lange, B. Uber die Anwendung cines neuen lichtelek
trischen Mikrophotometers flir riintgcnographische Zwecke. Z. Kristallogr., 
Kristallgeometr., Kristallphysik, Kristallchem. 82 :474-476. 1932. 

Colla, Di Silvia Elettrofotometria con luci monocromatiche in miscugli di 
pui sostanze. ( 1) L'I mpiego dell a cella fotoelettrica per dosaggi con luci 
selezionate. Boll. Del. Soc. Ital. D. Biol. Spcr. 8 :315-317. 1933. 

Colla, Di Silvia (2) Titolazione di miscelc di clorofilla in presenza di 
xanthofilla e carotina. Boll. Del. Soc. Ital. D. Biol. Sper. 8 :317-321. 1933. 

Desbleds, L. B. Electrical color estimation; the Toussaint photoelectric 
photocolorimeter. Electrician. 99 :8. 1927. 

Ellis, M. M. A photoelectric apparatus for turbidity and light penetra
tion measurement. Science. 80 :37. 1934. 

Fairchild, C. 0. Photoelectrically balanced recording potentiometer. In
struments. 7 :58-59. 1934. 

Fairchild, C. 0. Photoelectrically balanced industrial instruments. In
struments. 7 :245-246. 1934. 

Felix, K. S., Heimrich und \Vanderscheek. Ueber einen Farbenbestim
mungsapparat. \Vochenschr. Brau. 45 :312-316. 1928. 

Fonteyne, R. and de Smet, P. Microdosage d'alcool ethylique et de 
glycerine au moyen d'tm colorimctre a cellule photovoltaique au selen
ium. Mikrochem. 13 :289-304. 1933. 

Gerdel, R. \V. and Salter, R. .M. Measurement of leaf area using the 
photoelectric cell. Jour. Amer. Soc. Agron. 20 :635-642. 1928. 
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Gollnow, G. Uber das Wesen der Photozelle und ihre Anwendung in der 
:Messtechnik. Automatisches Elektrophotometer for Lichtabsorptionmcssun
gen (Triibung, Farb usw.) Chem. Fabrick. 5 :161-163. 1932. 

Gordon-Wilson, C., Smart, W. A. M., and Smith, F. C. A photoelectric 
hemoglobinometer. Proc. Physiol. Soc. J. Physiol. 69 :22-23. 1930. 

Hughes and Du Bridge. Photoelectric phenomena, McGraw-Hill, New 
York. 1932. 

Kluge, W. uml Briebrecher, H. tiber die sogenannte "Empfirnllichkcit" 
lichtelektrischer Zellen verschiedener Wirkungweise. Z. Tech. Physik. 
14:533-538. 1933. 

Lange, B. Uber die Temperaturabhangigkeit des Sperrschicht Photo
effektes. Physic. Z. 32 :850-856. 1931. 

Lange, B. Photozellen in \Vissenschaft und Technik. Naturwiss. 19 :103-
108. 1931. 

Lange, B. tiber die spektrale Empfindlichkeit von Sperrschicht-Photo
zcllen. N'aturwiss. 19 :525-530. 1931. 

Lange, B. und Eitel, W. Uber eine Method zur Untersuchung der Absorp
tion mineralogisch-mikroskopischer Praparate mit Hilfe der Sperrschicht
Photozellen. Mineral. Petrogr. Mitt. 41 :435-452. 1931. 

Lange, B. uncl Schusterius, C. Die Lichtabsorption wasseriger Kalium
permanganatlosungen. Z. Physik. Chemie. 159 :295-303. 1932. (Mono
chromator and photoelectric cell.) 

Lange, B. Uber ein neucs lichtelektrisches Mikrophotometer mit syn
chronschreibender Registriereinrichtung. Z. tech. Physik 13 :600-606. 1932. 

Lange, B. t'ber ein neues lichtelektrisches Colorimeter. Chem. Fabrik. 
5 :457-459. 1932. (Potassium permanganate, copper sulphate, nickel sulphate, 
titanium dioxide, ferric oxide.) 

Lange, B. tiber ein neues lichtelektrisches Colorimeter. Chem. Fabrik. 
7 :45-47. 1934. 

Lange, B. Uber die photoelektrischer Apparate in der Chemie. Chem. 
Fabrik. 8 :31-35. 1935. 

M argaria, and Von Muralt, A. Photoelektrische Messung der pH An
derung im M uskel wahrend der Kontraktion. N aturwiss. 22 :634. 1934. 

Meunier, L. et Lcsbre, :.r. Sur quelques applications du colorimetre a 
cellule photoelectricque. Chimie et lndustrie. (Mars-Numcro Special) 
23:472-479. 1930. 

Mickwitz, A. Selenzellen als Colorimeter. Z. Anorg. Allgem. Chem. 
171 :285-311. 1928. 

Mickwitz, A. Selenzellen als Colorimeter. Z. Anorg. Allgem. Chem. 
176 :271-282. 1928. (Suspensions of lead sulphide.) 

Mickwitz, A. Selcnzelle als Colorimeter. Z. Anorg. Allgem. Chem. 
196: 113-119. 1931. (Solubilities of nickel and cobalt sulphides.) 

Millikan, A. G. A simple photoelectric colorimeter. ]our. Physiol. 79 :152-
157. 1933. 

Moldavau, Andrew. Photoelectric technique for the counting of micro
scopical cells. Science. 80 :188-189. 1934. 

Muller, R. H. and Partridge, H. M. Determination of hydrogen-ion 
concentration with a photoelectric colorimeter. Incl. Eng. Chem. Anal. Ed. 
3 :169-171. 1931. 

Muller, R. H. Uber die Anwendung photoelektrischer Methoden in der 
Prazionskolormetrie. Mikrochemic. 10 :285-296. 1931. 
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Muller, R. H. and Partridge, H. M. Application of the photoelectric cell 
to automatic titrations. J. Ind. and Eng. Chem. 20 :423-425. 1928. (Brom
ophenol blue, methyl red, bromocresol purple, phenol red, cresol red, thymol 
blue, litmus.) 

Muller, R. H. Photoelectric colorimetry V ; Applications of the "sperr
schicht" type photoelectric cells. Mikrochemie. 11 :353-368. 1932. (Potas
sium permanganate, aniline green, magclala red, methyl violet, copper.) 

Muller, R. H. and Shriver, G. E. A precision radiation integrator. Rev. 
Sci. Instr. 6 :16-21. 1935. 

Muller, Friedrich. Zur Methodik dcr "Lichtelektrishen Titrationen." Z. 
Electrochem. 40 :46-51. 1934. 

Naumann, E. uncl Naumann, K. Lichtelektrische Colorimetrie in cl er 
\Vasseruntersuchung. Z. Analyt. Chern. 97:81-86. 1934. (Ferric oxide, 
manganese, phenol, sulphur a-trioxide, lead.) 

Olken, H. Photoelectric developments in 1931. Instruments. 5 :1-4. 1932. 
Oltman, R. E. A new method and instrumrnt for the quantitatiYe deter

mination of chlorophyll. Plant Physiology. 8 :321-326. 1933. 
Osborn, R. A. Turbidity and color measurements; a photoelectric cell 

arrangement for measuring small quantities of certain impurities in reagent 
chemicals. J. Assoc. Off. Agr. Chern. 17:135-141. 1934. (Iron, lead, chlor
ide, sulphate.) 

Partridge, H. M. and Smith, R. A. Use of the photovoltaic cell in micro
aciclimetry. Mikrochemie. 11 :311-325. 1932. 

Perperot, Henri. The photoelectric cell. Sci. Incl. 15 :171-174. 1931. 
Poole, H. H. On the photoelectric measurement of submarine illumination. 

Sci. Proc. Roy. Dub. Soc. 18 :99-115. 1925. 
Poole, J. H. J. A simple form of photoelectric photometer using a neon 

lamp to measure the current. Sci. Proc. Roy. Dub. n.s. 19 :17-25. 1928. 
Preston, J. S. and L. H. McDermott. Color-correction filter for photo

electric photometry. Jour. Sci. Instr. 11 :150-157. 1934. 
Reimann, S. P. The photoelectric cell as a colorimeter. Proc. Soc. Exp. 

Bio . .Med. 23 :520-523. 1926. (Sugars.) 
Richards, 0. W. and Jahn, T. L. A photoelectric nephelometer for estimat

ing population density of micro-organisms. Jour. Bact. 26:385-391. 1933. 
Rosen, H. R. and Roberds, \V. 1f. A device for measuring intensity of 

illumination. Science. 78 :241-242. 1933. 
Russell, \V. W. and Latham, D. S. Simple apparatus for photoelectric 

titration. Incl. and Eng. Chem. Anal. Eel. 6 :463-464. 1934. 
Sanford, A. H. and Sheard, C. The determination of hemoglobin with 

the photoclectrometer. J. Lab. and Clin. Med. 15 :483-489. 1930. 
Sanford, A. H., Sheard, C., and Osterberg, A. E. The photelometer and 

its use in the clinical laboratory. Amer. Jour. Clin. Path. 3 :405-420. 1933. 
Samuel, B. L. and Shockey, H. H. A rapid and accurate photometric 

method for determination of lead in small quantities. J. Assoc. Off. Agr. 
Chem. 17:141-146. 1934. 

Scott, W. M. Photoelectric cell has definite place in color measurement. 
Text. \Vor"1. 79 :886-889. 1931. 

Scvaux, A. Emploi du comparateur photo-electrique pour le dosage de 
petites quantites d'arsenic. Soc. d. Biol. Compt. Rend Heb. d. Sean. et Mem. 
115 :377-380. 1934. 

Sewig, R. Objektive Photometrie, Julius Springer, Berlin. 1935. 
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Sharp, C. H. and Kinsley, C. Practical form of photoelectric photometer. 
Elec. World. 87 :823. 1926. 

Sheard, C. and Sanford, A. H. A photoelectric hemoglobinometer; 
clinical applications of the principle of photoelectric photometry to the 
measurement of hemoglobin. Jour. of Lab. and Clin. Med. 14 :558-573. 1929. 

Sheard, C. and Sanford, A. H. Photoelectrometer with one stage of 
amplification. Jour. Amer. Med. Assoc. 93 :1951-1956. 1929. 

Shelford, V. E. and Kunz, J. Use of photoelectric cells for light measure
ment in ecological work. Ecology. 10 :298-312. 1929. 

Snell, F. D. Recent advances in colorimetry. Instruments 3 :15-19. 1930. 
Stockhausen, B. F. und Windisch, F. Ein neuer Apparat zur photo

elektrischen Messung der Malz Farbe. Wochenschr. Brau. 45 :231-232. 
1928. 

Story, B. W. and Kalichevsky, V. A. Photoelectric colorimeter for 
measuring color intensities of liquid petroleum products. Ind. and Eng. 
Chem. Anal. Ed. 5 :214-217. 1933. 

Toussaint, T. C. B. Photoelectric photocolorimeter. Silk J our. 6 :43-44. 
1930. 

Turrell, F. M. and Waldbauer, Louis. A photoelectric colorimeter; its 
application in the measurement of colored substances in solution. Proc. 
Iowa Acad. Sci. 42 :63-66. 1935. 

Weil, Arthur. A photoelectric colorimeter. Science. 79 :593. 1934. (Phos
phates.) 
--- Weston photronic cell, technical data. Weston Electrical Corpora

tion, Newark, New Jersey. 
Wilcox, L. V. A photronic colorimeter and its application to the deter

mination of fluoride. Ind. and Eng. Chem. Anal. Ed. 6 :167-169. 1934. 
Williams, A. S., Miiller, R. H., and Nieder!, J. B. Quantitative micro

analytical determination of certain hydroxy acids by means of the photo
electric cell. Mikrochemie. 9 :268-294. 1931. (Lactic, citric, tartaric, salicylic 
acids and sodium salicylate, potassium chromate and ferric chloride.) 

Withrow, R. B. The rapid determination of leaf area by means of a 
photronic cell. Jour. Agr. Research. 50 :637-643. 1935. 

VI ood, L. A. A differential circuit for blocking-layer photo-cells. Rev. 
Sci. Instr. 5 :295-299. 1934. 

Yamamato, K. and Abe., M. Studies in colorimetry with the photo
electric tube. Bull. Waseda Appld. Chem. Soc. 21 :1-16. 1933. 

Yoe, John H. and Crumpler, T. B. Roulette comparator for colorimetric 
analysis. Ind. and Eng. Chem. Anal. Ed. 7 :78. 1935. 

Zscheile, F. P., ] r. Quantitative spectrophotoclectric analytical method 
applied to solutions of chlorophylls a and b. J our. Phys. Chem. 38 :95-102. 
1934. 

Zworykin, K. and Wilson, D. Photocells and their application. Wiley 
and Sons, London. 1930. 
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