—A Versatile Instrument for the Measurement —
of Reflectance and Transmittance

No. 3830A
DENSICHRON

PROBE

The Welch Densichron is an electronic densitometer of good
sensitivity and unusually high stability. It can be employed
either for quantitative measurement of optical density, or as a
sensing device for automatic control of wvarious industrial
processes in which constancy of transmitted or reflected light
is a criterion of the quality or uniformity of the product.

It consists essentially of a probe unit containing a photo-
electric tube for detecting light energy and an amplifier to
which it is connected by a flexible cable. The amplifier in-
corporates a milliammeter calibrated to indicate either optical
density on a “log” scale or percent transmission on a “linear”
scale, depending upon the model.

The logarithmic optical-density scale extends from 0 to 1.5
and density is readable to 0.01. A three-step range switch in-
creases the range to a maximum density of 4.5 with no loss in
sensitivity or precision of readings. This range represents a
linear response of the receiver to variations in light intensity of
over 30,000 to 1.

The meter movement used in the log-scale model of the
amplifier is designed in such a manner that the deflections are
very nearly proportional to the logarithm of the reciprocal of
the activating photoelectric current. This is advantageous in
both densitometry and photometry inasmuch as optical density
in both cases is this same function of photoelectric current and
the scale can therefore be calibrated in essentially uniform
increments of optical density. A lower scale on this meter is
used for determining photographic exposure times,

The meter in the percent-transmission model uses a stand-
ard meter movement and indicates percent transmission on a
linear scale. This may also be considered as percent reflectance
or percent incident light upon the phototube. The full range
of the scale for the first position of the range switch is from
0 to 100% transmission. Other positions of the switch provide
ranges of 0 to 10%, 0 to 1% and 0 to 0.1%, respectively. The
lower scale on this meter is calibrated to read directly the opti-
cal density corresponding to the percent transmission indicated
on the upper scale,

Patent No. 2424933

No. 3832A
REFLECTION UNIT

The amplifier also produces an A.C. output signal, the
voltage of which is a measure of the light intensity, and pro-
vision is made for utilizing the direct current of the ammeter
circuit in an external circuit. The instrument therefore supplies
a voltage which can be used to operate either a control mecha-
nism or a standard ink recorder.

Principle of Operation

The outstanding feature of the Densichron is its patented
system for magnetically modulating the space current in a
phototube.* This is accomplished by applying a 60-cycle alter-
nating magnetic field across the path of the electron beam,
thereby deflecting the electrons from their path to the anode 120
times per second. The output current of the tube is thus
changed from its normal steady value to a pulsating output with
a frequency of 120 cycles per second. When the usual direct-cur-
rent output of a phototube is amplified, the measuring instru-
ment is subject to severe zero drift necessitating frequent recali-
bration, and its response is slow. The pulsating output from the
Densichron phototube, however, is capable of stable, high-gain
amplification with rapid response.

Although the Densichron can be used in a wide variety of
ways it is a simple device to use and requires no special opera-
tor skill. It will perform satisfactorily in routine operations for
long periods of time with little or no servicing, yet is readily

adaptable to innumerable types of special measuring techniques.

* Henry P. Kalmus and George O. Striker, Rev. Sci. Inst.,
19, 79 (1948).

3830A. DENSICHRON WITH BLUE PROBE. This
consists of the amplifier with logarithmic-scale meter, blue-
sensitive probe, metal probe support, five different measuring
apertures, a cone with l§-inch aperture, and a set of instrue-
tions, The amplifier operates on 115 volts, 60-cycle A.C. only.
except on special order. Each, $225.00

3830B. DENSICHRON WITH RED PROBE. This is
identical with No. 3830A except that a red-sensitive probe is
furnished in place of the blue-sensitive probe. Each, $225.00
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New Books

Theory of Functions of a Complex Variable. vol. IL. C.
Caratheodory. Trans. by F. Steinhardt. Chelsea, New
York, 1954, (Published by Birkduser, Basel, 1950). 220
pp. $4.50.

Building Materials: Their elasticity and inelasticity. M.
Reiner, Ed. vol. VII of Deformation and Flow. Monogr.
on the rheological behaviour of natural and synthetic
products. J. M. Burgers, J. J. Hermans, and G. W.
Scott Blair, Eds. North-Holland, Amsterdam; Inter-
science, New York, 1954. 560 pp. $12.25.

A Check List of the E. DeGolyer Collection in the His-
tory of Science and Technology as of August 1, 1954.
Compiled by Arthur McAnally and Duane H. D. Roller.
Univ. of Oklahoma Press, Norman, ed. 3, 1954. 127
pp. Paper, $3.

Advances in Virus Research. vol. II. Kenneth M. Smith
and Max A. Lauffer, Eds. Academic Press, New York
10, 1954. 313 pp. $7.

Advances in Carbohydrate Chemistry. vol. 9. Melville L.
Wolfrom, Ed. Academic Press, New York, 1954. 426
pp. $10.50.

Aspects of Deep Sea Biology. N. B. Marshall. Philosoph-
ical Library, New York, 1954. 380 pp. $10.

An Autumn Gleaning. Occasional lectures and addresses.
Henry Hallett Dale. Interscience, New York; Perga-
mon, London, 1954. 225 pp. $4.25.

The Chemistry of Living Cells. Helen R. Downes. Harper,
New York, 1955. 549 pp. $7.50.

Chemistry and Physiology of Mitochondria and Micro-
somes. Protoplasmatologia, vol. ITI, A4. Olov Lindberg
and Lars Ernster. Springer, Vienna, 1954. 136 pp. $8.10.

Clinical versus Statistical Prediction. A theoretical analy-
sis and a review of the evidence. Paul E. Meehl. Univ.
of Minnesota Press, Minneapolis, 1954. 149 pp. $3.

Conserving Natural Resources: Principles and praetice
in a democracy. Shirley W. Allen. McGraw-Hill, New
York-London, 1955. 347 pp. $5.50.

K* (*Krebiozen—Key to Cancer?) Herbert Bailey.
Hermitage House, New York, 1955. 312 pp. $3.50.

Cryptogamic Botany. vol. II, Bryophytes and Peterido-
phytes. Gilbert M. Smith. MeGraw-Hill, New York-
London, 1955. 399 pp. $8.

Ephraim’s Inorganic Chemistry. P. C. L. Thorne and E.
R. Roberts. Interscience, New York and Oliver and
Boyd, Edinburgh-London, ed. 6, 1954. 956 pp. $6.25.

How to Know the Minerals and Rocks. Richard M. Pearl.
McGraw-Hill, New York-London, 1955. 192 pp. $3.50.

Inventories of Apparatus and Materials for Teaching Sci-
ence. vol. III, Technical Colleges; pt. 4, Electrical
Engineering. UNESCO, Paris, 1954 (Distrib. by Colum-
bia Univ. Press, New York 27). 147 pp. Paper, $2.75.

Active Transport and Secretion. Symposia of the Society
for Experimental Biology, No. VIII. R. Brown and J.
F. Danielli, Eds. Academic Press, New York, 1954. 516
pp. $8.

Analysis of Deformation. vol. I1, Experiment and Applied
Theory. Keith Swainger. Chapman & Hall, London,
1954. 365 pp. 70s.

Analysis of Development. Benjamin H. Willier, Paul A.
Weiss, and Vietor Hamburger, Eds. Saunders, Phila-
delphia—London, 1955. 735 pp.

Animal Agents and Vectors of Human Disease. Ernest
Carroll Faust. T.ea & Febiger, Philadelphia, 1955. 660
pp. $9.75.

The Gyroscope Applied. K. 1. T. Richardson. Philosophi-
cal Library, New York, 1954. 384 pp. $15.
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Miscellaneous Publications

(Inquiries concerning these publications should be addressed,
not to Science, but to the publisher or agency sponsoring the
publication.)

Ordnance. Patent Abstract Ser., No. 6. Prepared by
Govt. Patents Bd. Dept. of Commerce and Small Busi-
ness Administration, Washington 25, 1954 (Order No.
111469 from Office of Tech. Services, Dept. of Com-
merce, Washington 25). 58 pp. $2.

Comprehensive Dental Care in a Group Practice. A
study of serviee and time requirements. Public Health
Service Publ. No. 395. Dept. of Health, Education,
and Welfare, Washington 25, 1954 (Order from Supt.
of Documents, GPO, Washington 25). 48 pp. 25¢.

Contributions to the Theory of Partial Differential Equa-
tions. Annals of Mathematies Studies, No. 33. L. Bers,
S. Bochner, and F. John, Eds. Princeton Univ. Press,
Princeton, N.J., 1955. 257 pp. $4.

The New Atomic Energy Law—What It Means to In-
dustry. Proc. of a meeting, 27-28 Sept. 1954. Oliver
Townsend, Ed. Atomic Industrial Forum, New York
16, 1954. 181 pp. $5.

Archeological Investigations in the Oahe Dam Area,
South Dakota, 1950-51. River Basin Surveys Papers,
No. 7. Bur. of American Ethnology Bull. 158. Donald
J. Lehmer. Smithsonian Institution, Washington, 1954
(Order from Supt. of Documents, GPO, Washington
25). 190 pp. $1.50.

The Rockefeller Foundation, Annual Report for 1953.
The Foundation, New York, 1954. 482 pp.

Achievements in Federal Reorganization. The contribu-
tions of the first and new Hoover commissions. Ray
Harvey, Louis W. Koenig, and Albert Somit. Citizens
Committee for the Hoover Report, New York 17, 1955.
30 pp. 50¢.

Railroad Photos Old and New. Association of American
Railroads, Washington 6. 15 pp. Gratis.

Abridged Scientific Publications from the Kodak Re-
search Laboratories. vol. 32, 1950. Eastman Kodak Co.,
Rochester, N.Y., 1954. 320 pp.

Soil Density and Stability. Highway Research Bd., Bull.
93. Natl. Acad. of Sciences—Natl. Research Council,
‘Washington 25, 1954. 64 pp. 90¢.

Evolution and Taxonomy of the Sarcophaginae. (Diptera,
Sarcophagidae). Illinois Biological Monogr., vol. 23,
Nos. 3—4. Selwyn S. Roback. Univ. of Illinois Press,
Urbana, 1954. 181 pp.

Contribution of Atomic Energy to Medicine. Hearings
before the Subcommittee on Research and Development
of the Joint Committee on Atomic Energy. 83rd Con-
gress. Second session, 2-4 June 1954. J oint Committee
on Atomic Energy, Washington 25, 1954. 194 pp.

Report of the Conference on Astronomical Research in
Small Academic Departments. Held at Sproul Observa-
tory, Swarthmore College, 19-21 April 1954. Natl. Sei-
ence Foundation, Washington 25, 1954. 12 pp.

Bog and Lake Studies on the Laurentian Shield in Mont
Tremblant Park, Quebec. Bull. No. 11. John E. Potzger
and Albert Courtemanche. Service de Biogeographie,
Univ. of Montreal, Montreal 26, 1954. 11 pp.

Zuni Law: A Field of Values. Papers, vol. 43, No. 1.
Watson Smith and John M. Roberts. Peabody Museum
of American Archaeology and Ethnology, Harvard
‘Univ., Cambridge, Mass., 1954. 175 pp. $3.

Tabla de Composicién de Alimentos para Uso Préctico.
Cuaderno 17. Carmen de Ibarra. Instituto Nacional de
Nutricion, Caracas, Venezuela, rev. ed., 1954. 24 pp.
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Expedition to South-West Arabia, 1937-8. vol. 1, Nos.
25-26. British Museum (Natural History), London,
1954. 63 pp. 15s.

Ceramic, Paper, Rubber, Textile, Wood, and Other Prod-
ucts and Processes. Patent Abstract Ser., No. 7. Pre-
pared by Gov. Patents Bd. Dept. of Commerce and
Small Business Administration, Washington 25, 1954
(Order No. 111470 from Office of Tech. Services, Dept.
of Commerce, Washington 25). 26 pp. $1.

Interlocking of Grain in Indian Timbers. Indian Forest
Bull. No. 175. V. D. Limaye. Manager of Publications,
Delhi, 1954. 4 pp. 1s.

J. F. Naumanns Briefwechsel mit H. Lichtenstein, 1818-
1856. Acta Historica Scientariumnaturalium et Medi-
cinalium, vol. 11. Erwin Stresemann and Peter Thom-
sen, Eds. Ejnar Munksgaard, Copenhagen, 1954, 74 pp.

Speciation and Variation in Asexual Fungi. Annals, vol.
60, art. 1. Roy Waldo Miner, Ed. New York Acad. of
Sciences, New York 21, 1954. 182 pp. $3.50

Inelastic Behavior of Ductile Members under Dead
Loading. Engineering Expt. Sta. Bull. No. 426. M. E.
Clark, H. T. Corten, and O. M. Sidebottom. Univ. of
Illinois, Urbana, 1954. 48 pp. $1.

Economy and Society. Wilbert E. Moore. Doubleday,
Garden City, N. Y., 1955. 48 pp. 85¢.

Generation of Wind Waves over a Shallow Bottom. Tech.
Memo No. 51. C. L. Bretschneider. Beach Erosion Bd.,
Corps of Engineers, Dept. of the Army, Washington 25,
1954. 24 pp.

Low Temperature Test Methods and Standards for Con-
tainers. A symposium. Earl C. Myers and Norbert J.
Leinen, Eds. Natl. Acad of Sciences—Natl. Research
Council, Washington 25, 1954, (Distr. by Quartermas-
ter Food and Container Inst. for the Armed Forees,
Chicago 9). 126 pp. Gratis.

Endomitose und Endomitotische Polyploidisierung (In
German). Protoplasmatologia, vol. VI, C. Lothar Geit-
ler. Springer, Vienna, Austria, 1953. 89 pp. $5.60.

An International Police Force and Public Opinion, Polled
Opinion in the United States 1939-1953. William
Buchanan, Herbert E. Krugman, and R. W. Van Wage-
nen. Center for Research on World Political Institu-
tions, Princeton Univ., Princeton, N. J., 1954. 39 pp.

Die Makromolekulare Chemie und Ihre Bedeutung fiir
die Protoplasmaforschung. Protoplasmatologia, vol. I,
No. 1. Hermann Staudinger and Magda Staudinger.
Springer, Vienna, Austria, 1954. 73 pp. $4.65.

Outdoor-Air Supply and Ventilation of Furnace Closet
Used with a Warm-Air Heating System. Engineering
Expt. Sta. Bull. No. 427. Robert W. Roose, Norman
A. Buckley, and Seichi Konzo. Univ. of Illinois,
Urbana, 1954. 49 pp. 704.

Notas Para el Estudio del Graduante Térmico en Tierras
Tropicales. Ernesto Sifontes. The author, Estacién
Meteoroldgica-Hidrogréfica, Bolivar, Venezuela, 1954.
20 pp.

Inventories of Apparatus and Materials for Teaching
Science. Vol. 3, Technical Colleges. Pt. 4, Electrical
Engineering. UNESCO, Paris, 1954 (Order from
Columbia Univ. Press, New York 27). 147 pp. $2.75.

On the Polyzoan Genus Crepidacantha Levinsen. Bull.:
Zoology, vol. 2, No. 7. David Alexander Brown. 22 pp.
6s. Subdivisions of the Genus Ptilinopus (Aves, Colum-
bae). vol. 2, No. 8. Arthur James Cain. British Museum
(Natural History), London, 1954, 20 pp. 8s.

Betreffende de Centrale Organisatie T.N.O. en de Bijzon-
dere Organisaties T.N.O. Jaarverslag 1953, The Hague,
Netherlands, 1954. 344 pp.
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New York State Mental Health Commission, 4th Annual
Report (through March 1953). Dept of Mental Hy-
giene, New York State, Albany, 1954.

Standards for a Strong America. Proc. of the 5th Natl
Conf. on Standards and the 36th Annual Meeting of
the American Standards Assoc. American Standards
Assoc., New York 17, 1954. 100 pp. $3.

Catalogo de Libros Impresos en Mexico. Instituto Mexi-
cano del Libro. Mexico, D.F., 1954. 121 pp.

W. K. Kellogg Foundation, Annual Report, 1953-1954.
The Foundation, Battle Creek, Mich. 127 pp. Illus,
Atomic Energy of Canada Limited: Annual Report 1953—

54. AECL, Ottawa, Canada, 1954. 15 pp.

Educating Children in Grades 7 and 8. Gertrude M. Lewis,
Bull. 1954, No. 10. Office of Education, U.S. Dept. of
Health, Education, and Welfare, Washington 25,
1954 (Order from Supt. of Documents, GPO, Washing-
ton 25). 99 pp. 35¢.

Microlepidoptera of New Guinea, Results of the Third
Archbold Expedition. Pt. 4. Verhandelingen der Kon-
inklijke Nederlandse Akademie van Wetenschappen,
Afd. Natuurkunde, vol. 50, No. 1. A Diakonoff. North-
Holland Pub. Co., Amsterdam, 1954. 191 pp. Illus.

Tissue Culture Technique in Pharmacology. Annals, vol.
58, Art. 7. Roy Waldo Miner, Ed. New York Acad.
of Sciences, New York 21, 1954. 355 pp. $4.50.

Sindrome Policarencial Infantil (Kwashiorkor) and its
Prevention in Central America. FAO Nutritional
Studies No. 13. Food and Agriculture Organization
of the United Nations, Rome, Italy, 1954 (Order
from Columbia Univ. Press, New York 27). 81 pp.
Illus. $1.

Experimental Treatment of Tumors in Mice. Floyd C.
Turner. Supp. No. 3. August 1954. The author, Box
807, Boulder Creek, Calif. 31 pp.

Arbeitsgemeinschaft fir Forschung des Landes Nord-
rhein-Westfalen. Heft 38. Kybernetik. E. Colin
Cherry. Dokumentation und mechanisches Geddchinis.
Westdeutscher, Opladen, Germany. 107 pp. DM. 7.20.

Science Liaison: The Story of Unesco’s Science Co-
operation Offices. UNESCO, Paris, 1954 (Order from
Columbia Univ. Press, New York 27). 75 pp. Illus.

Indigenous Cellulosic Raw Materials for the Produc-
tion of Pulp, Paper and Board. Pt. 20.—Chemical
Pulps from Eupatorium odoratum Linn. (Assam-lota).
Indian Forest Bull. No. 182. R. V. Bhat and M. G.
Karnik. Manager of Publications, Delhi, India, 1954.
9 pp. 9d.

The Fracton: For the analysis of light hydrocarbon gases.
Booklet 82, Burrell Corp., Pittsburgh 19, 1954. 11 pp.
Handbook of Scientific Instruments and Apparatus, 1954.
Published in connection with the Physical Society’s
38th Exhibition. The Physical Soec., London, 1954. 6s.;

by post 7s 3d. '

Atomic Energy Commission, 17th Semiannual Report.
AEC, Washington 25, 1955. 138 pp.

Anuario Estadistico del Peri 1951—1952. Ministerio de
Hacienda y Comercio, Lima, Peru, 1954. 1340 pp.
Learning (Reinforcement Theory). DPP 13. Fred 8.
Keller. Doubleday, Garden City, N.Y., 1954. 37 pp.

85¢.

Strong-Carter Dental Clinic Annual Report 34 (through
August 1954). Strong-Carter Dental Clinic, Honolulu
17. 44 pp.

Oxford’s Contribution to the Origins of Modern Science.
A paper read to the British Assoc. for the Advance-
ment of Science, at Oxford. A. C. Crombie. Basil
Blackwell, Oxford, England, 1954. 27 pp. 2s 6d.
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