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THE REALM OF SCIENCE
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William F. Rigge, S. J., F. R. A. S-, F. A. A. A. S.

. IRELESS telegraphy possesses a peculiar charm of

YY
i

^ s own - To be able to send and receive messages

without any apparent medium of communication,

seems intensely marvelous. Even if one has become

accustomed to read in the papers of the ships saved

in distress and of the great distances to which signals

can be sent, he cannot fail to experience a certain

feeling of awe when for the first time he personally

hears a message that is flashed to him from a thou-

sand miles away.

Such a sensation came upon the writer when for the first

time on October 24th last, he heard distinctly in his own labora-

tory, over an antenna of the simplest construction, a message

from Key West, at the southern end of Florida, over 1,400 miles

away in an air line, and picked up a few words even from Colon,

on the isthmus of Panama, 2,500 miles away. Even an old and

experienced professor of physics may on such an occasion be

overcome with enthusiasm at the progress of science and at the

genius of the God-given intellect that has made such things

possible.

This may sound trivial to the hundreds of young amateurs

to whom wireless telegraphy is an habitual recreation. And it

might also long ago have been enjoyed by the writer himself if

he had not dreaded the tremendous drain such an occupation

would make upon his already overburdened time. But as the

temptation had taken an astronomical phase, and no wireless

signals were to be sent, but only time signals to be received, it

was resolved to try and see what could be done.

It came about in this way. On August 25th a circular letter

was received from the Naval Observatory at Washington, D.

C, stating that from October 1st to April 15th of next year a

Professor of Physics and Astronomy, The Creighton University, College
of Arts and Sciences; Director of the Observatory.
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long series of wireless time signals were to be exchanged be-

tween the Arlington station, near Washington, and the Eiffel

Tower in Paris, and that all astronomers within receiving dis-

tance of either of these stations would thus have an exceptional

opportunity of determining their longitudes with the greatest

precision. The letter also suggested the use of a self-register-

ing right ascension micrometer in the eyepiece of the transit.

The reader has often heard of the phrase, personal equa-

tion. Its origin is right here, and consists in the comparison

of the moments of transit of a star over a wire as noted by dif-

ferent observers. As one may not push the electric button

until he actually sees the star on the wire, while another may
get ready in advance and try to have the button pushed by the

time he thinks the star will be there, there must be a difference

of some fraction of a second between them.

As the essence of this difference lies in the observation of

a moving object, the new micrometer tries to change the moving

star into a stationary one, by having the observer move a wire

in such a way as to keep it constantly on the star, this motion

being self-registered on the chronograph. This instrument is

now coming into very general use, because it has really dimin-

ished the personal equation and increased the accuracy of ob-

served transits. It may be of interest to know that this microm-

eter is in reality a Jesuit invention, having been designed as

early as 1886 by Father Carl Braun of the Haynald Observa-

tory, Kalocsa, Hungary. But as the maker of the Creighton

transit asked the prohibitive price of three hundred dollars, and

as the new attachment would have displaced the declination

micrometer, attention was focused upon the wireless part of

the program.

The first thing to be done was to consult the best wireless

expert in town, Dr. Frederick H. Millener, the custodian of the

Union Pacific building, so well known for his experiments in

wireless telephony and in controlling the movement of a railway

car by wireless telegraphy. As a wireless outfit may, like Gaul,

be divided into three parts, the antenna or outside wiring, the in-

struments and the ground connection, the doctor very kindly gave

every necessary specification. The antenna was to consist of
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six parallel stranded wires, two feet apart and two hundred

feet long, raised thirty or forty feet above the college roofs by

steel masts, and stretching from the north to the south wing.

The ground connection, in order to obviate trolley current inter-

ferences, was to consist of copper sheeting one foot wide and

at least forty feet long, laid five feet deep in the ground in a

fanlike manner, and having a layer of charcoal under and above

it. While he absolutely guaranteed that such an outfit would

prove most satisfactory, the doctor was frank enough to admit

that the flimsy wiring of a youthful amateur might work equally

well, and that a person ignorant of the science and mathematics

of the case, might succeed better by blindly experimenting, than

one that pored over the large and learned text books in which

the authors had succeeded only in thoroughly confusing the

subject.

The specifications of the antenna and of the ground connec-

tion were submitted to an electric construction company, which

estimated the total cost at about $550.00. The instruments

would come to about fifty more, so that the whole outfit would

be about $600.00. In the meantime, Mr. George J. Gerhard,

1710 Dorcas Street, not knowing anything at all about the

writer's desire to obtain the Arlington time signals, spontan-

eously offered a complete wireless receiving set to the College.

Mr. Gerhard is quite an enterprising electrician, and besides

making electricity very serviceable in many ways in his little

home, he has a wireless sending outfit and a duplicate receiving

set. His antenna is concealed under the roof of his house, and

as this is low down in a valley, he cannot hear any signals

further than those from Fort Omaha. He has the official license

of an amateur, such licenses being now required by law and

restricting the user to specified wave lengths, that is, to sending

signals a certain distance only, no permit whatever being neces-

sary for receiving signals.

As his own work kept him quite busy, he said that another

young wireless amateur like himself, Mr. William Bernhardt,

3437 Taylor St., would most willingly adjust his apparatus at

the College. Mr. Reinhardt also has a complete sending and

receiving outfit. His receiving antenna consists of three wires
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about 200 feet long branching out in various directions, their

home ends being raised 80 feet above the ground by an iron

pipe and a wooden trussed tower such as is used to support a

windmill. His sending antenna are three parallel wires about

40 feet long, or less. His home is favorably situated on a hill,

and owing to this fact and the size of his antenna, he can hear

over great distances, the ordinary Arlington time signals com-

ing to him every day at 11 A. M. and at 9 P. M.

Upon surveying the lay of the land, so to speak, on the

roof of the College, he suggested running a single experimental

wire from the tower towards the end of the south wing, and

using a water pipe as a ground.

Nine hours of labor and the employment of existing ma-
terial established the necessary connection in a few days. Mr.

Bernhardt then came on the evening of October 24th, and in a

few minutes had everything in perfect working order. Although

not an electrician by trade, he is quite an expert wireless oper-

ator. He could not only understand the messages he heard, but

was thoroughly familiar with the stations, knew who was called

and who was calling, and where they were. "This is Milwau-

kee,' ' he said. "He made a mistake and is repeating. Here is

Leavenworth. Now we have Canada.' ' When the signals were

rather loud, he knew they were in town. One practising amateur

seemed to annoy him by his persistent repetitions of the same

thing. "Oh, here is my wife," he cried. "She has everything

her own way," I suggested, "because you cannot answer back."

"Oh," he said, "that would make no difference; she knows

only how to send a few words, and cannot receive messages."

Key West came out faintly but distinctly. Although Ar-

lington was sending according to its program for about an hour

and a quarter, nothing at all could be heard from it.

We agreed that the antenna was unfavorably placed.

Though of sufficient length, 154 feet, it descended from the

,tower towards the fire escape on the third floor. The roof most

likely cut off all eastern waves. On October 27th the antenna

wire was raised completely above the roof, and a second one

strung towards the northwest. This improved matters so con-

siderably that the next night the Arlington time signals were
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distinctly heard. Much work, however, yet remains to be done

in perfecting and adjusting the details of the apparatus in order

to make the signals louder. But this is a minor matter, the

plant works, and that is the main thing.


