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ABSTRACT

Ever since G. Marconi first perfected his radio transmission apparatus in 1896, there has
been controversy® as to whether Prof. Joseph Henry had transmitted and detected wireless
electrical signals at a distance in 1842 and 1843. Evidence is presented to show that these
signals were produced by a transient electromagnetic field alternating at about 3.5 X 10° Hz
(i.e., cycles per second).

I discuss both the unpublished recorded and published evidence of Prof. Henry’s out-of-
doors electrical signal transmission experiments of October 1842 and October 1843. Men-
tion is made of the destruction by fire of his records in January of 1865, and of the later
published remarks about Henry’s experiments made by Ernest B. Rutherford in 1894. I
discuss the wiring of Henry’s primary and secondary circuits, and the construction of his
magnetic coil signal detector that he attached into the loop of the secondary wire.

1. Introduction. (a) Recorded and published evidence of signal transmis-
sion. On October 6, 7, and 8, 1842, Prof. Joseph Henry of the College of New
Jersey (now Princeton University) conducted a series of outdoors electrical ex-

# Refer to:

(1) J.S. Ames, The Discovery of Induced Electric Currents. vil. I. Memoirs by Joseph Henry, American Book
. Company, New York, Cincinnati, Chicago. (LC: QC631.A51) See p. 107 for pertinent remarks:

(2) J. S. Ames, Certain Aspects of Henry’s Experiments on Electromagnetic Induction, Science, 75, no. 1934
(Friday, January 22, 1932) pp. 87-92. See especially page 91.

(3) W. F. Magie, Joseph Henry, Reviews of Modern Physics, vol. 3 (October 1931) pp. 465-495.

In a speech at a meeting of the American Institute of Electrical Engineers arranged in his honor at the old
Waldorf-Astoria hotel in New York City on January 13, 1902, G. Marconi said:

“I have built very largely on the work of others, and before concluding I would like to mention a few
names. I may miss a few of them, but I would like to mention Clerk Maxwell, Lord Kelvin, Professor Henry
and Professor Hertz.”

This quotation was taken from page 116 of Marconi: The Man and His Wireless by O. E. Dunlap, Arno
Press and The New York Times (1971) New York; L.C. call no. TK 5739.M3 D8 1971.
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periments on the grounds of what was then called the “back campus” behind
Nassau Hall. In his laboratory notebook for the date October 7, he recorded
separation of his primary and secondary circuits at a distance of 165 feet, after
having made successive increases in distance in the course of these experiments.
Furthermore, he recorded in the final three experiments on Oct. 8, that

“the whole parallelogram formed by the secondary wire, was carried backward, so
that the farthest side was in the field beyond the Society halls” [1 and 7].

It is inferred from this remark in his record of experiments, and from the later
oral communication made at the October 21 meeting of the American Philo-
sophical Society, that the distance between the primary wire and secondary wire
in this final experiment of October 8, 1842, was more than 220 feet. The entry
recording this experimental result is:

“Prof. Henry . . . had succeeded in magnetizing needles by the secondary
current in a wire more than two hundred and twenty feet distant from the wire
through which the primary current was passing, excited by a single spark from
an electrical machine.” [2]

Exactly one year later, on October 16th through the 19th, 1843, Prof. Henry
renewed his electrical signal transmission experiments. This series of experi-
ments was made on the lawn of the front campus.

(b) Destruction of recorded evidence of signal transmission. On the bitter
cold day of January 24, 1865, a fire in the old red brick Smithsonian building on
the Mall in the city of Washington (caused by some workmen making repairs on
the building), destroyed

““a large number of papers and scientific notes of the Secretary [Prof. Henry];
fand] a series of diaries. . . . This [was a] truly ‘irreparable loss’ of original

notes of many series of experiments . . . running back for thirty years, . . .
and of which but few had been published even by results”. {3, 4.i]

H. C. Cameron, who was a student of Prof. Henry, and later, himself a Professor
at Princeton University, in his later years verified this loss with his remembrance
[4.11] that

[

. . .the record of those experiments perished in the flames when a portion of
the Smithsonian building was burned. . . .”

In addition, Henry himself wrote in 1849 in a letter to S. B. Dod and quoted
by Dod in his “Discourse” [4.vii]

“Since my removal to Princeton [in November of 1832 from Albany, New
York] I have made several thousand original investigations on electricity,
magnetism, and electro-magnetism, bearing on practical applications of elec-
tricity, brief minutes of which fill several hundred folio pages. They cost me
years of labor and much expense.”
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Unfortunately, because these records of his experiments no longer exist, we lack
the quantative details as well as a more definite description of the layouts (espe-
cially with regard to the insulation of the secondary circuits) of these electrical
experiments; and an analysis of this lack of detail will be made.

(c) Analysis of existing publications and records of signal transmission. I
propose to examine the remaining evidence left to us by Prof. Henry that he had
recorded in his laboratory note book [1 & 7] in October of 1842 and October of
1843, in which he described the establishment of alternating currents in a sec-
ondary circuit wire in out-of-doors experiments. The existing record will be
examined (along with information gleaned from maps® of the grounds of the
old College campus in order to estimate the approximate locations of his wire
arrangements). This visualization will be helpful in understanding and in deter-
mining whether he transmitted and detected (by observation of the magnetic
state of a steel needle) the inductive effect of electromagnetic waves on the wire
conductor, or whether he detected the effect of a ground current and ground
return. The written evidence is clear for all to see that Henry hypothesized that
electric effects could be propagated as a wave in an elastic aether, and further,
that he called distant electric effects dynamic induction-at-a-distance because
they occurred during the passage of time. I add at this point, that Michael
Faraday went a step further than Henry in Faraday’s brief Note Thoughts on
Ray-vibrations (in 1846), when he hypothesized that an electric aether was not
necessary to explain the transmittal of electromagnetic action.

Faraday’s comments which set him apart from Henry on this Philosophical
interpretation are recorded in Appendix I.

Henry had experimented with inductive effects at a distance from lightning as
early as the year 1840. In the experiments examined in this paper, he used the
same wire coil that he had used in his “Induction from a thunder cloud’ experi-
ments of June 10, 1842. In the experiments of October 1843, that are also
examined in this treatise, he used the same coil as well as five other ones individ-
ually as part of his detector. During his experiments of June 2, 1842, at his study
at home, he observed inductive effects from lightning at a distance of 20 miles, a

® These maps are:

(1) Fire Map of Mercer county (1890) page 88B. Scarlett & Scarlett, Newark, N.J., LC: G1258.M4S4 1890
folio.

(2) Facilities Survey Map of the old Princeton University campus (circa 1904), Office of the Vice President for
Facilities, The MacMillan Building, Princeton University. This map was donated to The Joseph Henry Papers
of the Smithsonian Institution. Washington, D.C.

(3) Atlas of the City of Trenton and borough of Princeton, N.J. (1905) Plate 22, A. H. Mueller & Co., 530
Locust St., Philadelphia, LC: G1259.T7L3 1905 folio.

(4) The Campus of Princeton University from the Northwest (1952) Princeton University Press, LC: G3814.P9
1952.85.
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distance which he could determine by comparing the time of the flash to the
time he heard the thunder peale.

Many years afterward, in his publication of 1894, Ernest B. Rutherford [5]
published the following discussion concerning the magnetization of steel nee-
dles under high frequency discharges; and in this discussion, he acknowledged
Prof. Henry’s prior studies on the magnetization of steel needles. After citing the
researches of J. J. Thomson,© J. Trowbridge,® and Andrew Gray,® appertain-
ing to magnetization of iron from high frequency discharges, he wrote:

“In order to investigate the effect of ‘magnetic penetration’ in iron for fields
varying very much more rapidly than could be obtained with the use of the
‘time apparatus’, the readiest means to hand for obtaining a very rapid oscilla-
tory current was the ordinary leyden-jar discharge.”

“The subject of the magnetization of iron in these fields has been very little
touched upon since the time that Henry experimented on the effect of leyden-
jar discharges on the magnetization of steel needles.” .

“In the experiments that follow it will be shown that iron is strongly mag-
netic in rapidly-varying fields, even when the frequency is over 100,000,000
per second.”

In an 1896/1897 paper [6], Rutherford wrote in his introductory remarks that:

“THE present paper deals with the subject of the magnetization of iron by
high-frequency discharges, and the uses of magnetized steel needles for detect-
ing and measuring currents of very great rapidity of alternation.”

“It will be shown that these magnetic detectors offer a very simple means of
investigating many of the phenomena connected with high-frequency dis-
charges, and may be used in ordinary Leyden jar circuits, but they also offer a
sensitive means of detecting electrical radiation from Hertzian vibrators at
long distances from the vibrator.”

¢ o e

“The magnetization of steel needles when placed in a spiral through which a
Leyden jar discharge was passed has long been known.”

“In 1842 Professor HENRY was led to suspect from the anomalous magne-
tization of steel needles that the Leyden jar discharge was oscillatory.”®

¢ Recent Researches, p. 322; and Philosophical Magazine (1891) p. 457.

4 “Damping of Electric Oscillations’, Philosophical Magazine, (December 1891).

¢ First edition: The Theory and Practice of Absolute Measurements in Electricity and Magnetism (1884) 2
volumes. Second edition: Absolute Measurements in Electricity and Magnetism (1889) Macmillan and Co.,
London & New York.

f These particular experiments done by Henry were antecedent to his out-of-doors transmission (i.e., electri-
cal signal) experiments described in this paper. For particular information about the works of Abria and
several others on steel needles, refer to A. G. Gluckman, 4 brief Overview of the Historical Progress of Joseph
Henry’s Studies concerning Alternating-Current Phenomena, Research Notes and Memoranda of Applied
Geometry for Prevenient Natural Philosophy, POST-RAAG Reports, No. 199 (March 1986) pp. 1-55. (LC:
Q1.R45no. 199). In Europe, a copy may be read at the Science Museum library at South Kensington, London,
or else at the library of the British Museum on Great Russell street, London.

See also: A. G. Gluckman, The Discovery of Oscillatory Electric Current, Journal of the Washington
Academy of Sciences, 80, no. 1 (March 1990) pp. 16-25; Corrigenda, J.W.A.S., 80, no. 4 (December 1990) p.
187; and Corrigendum, J.W.A.S., 81, no. 1 (March 1991) p. 43.


























































