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\ Stockton or to Honolulu,

INTERIOR OF A’ FEDERAT
VIRELESS STATION

The San Fraucisco Sunday

Call

HE physical limitations that have
heretofore stood in the way of

the full and completa develop-
ment of wireless telegraphy have

at last been swept aside. No points
now exist on land or sea that can not
soon be reached by radiograms as
reliably as by the old direct wire
method. ‘A regular commercial busi-
ness by wireless is certain to be & uni-
versal fact, :
Previously the wireless had been
successful only on the water. Its
handicaps were many. Yet, even then
the taking of “freak” messages from
seemingly impossible distances was not
uncommon. There were times when
the unusual kindness of the ether al-
lowed San Francisco to pick up a few
words of message flashed at
Kansas City or, as in one case claimed
from a station in Japan.
“freaks” were, of course, not only
fragmentary. But at last
wireless has subjugated the forces
And it is from our own

some

as authentic,
Buch
rare’ but

of freakdom.

San Francisco that these latest devel-
"}’ ments come.

At a point in South San Francisco,
close to t} water, the Federal Tele-
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Asia or Australia will

only a few relays.
But large jumps over space form but
one of the seemingly miraculous ac-

complishments of the new system of
wireless.

Messages sent and received at the rate
of 300 words a minute are now a mere
commonplace at the South San Fran-
cisco station.

The duplicatfon of sending and re-
celving, by which the same antenna—
the wires suspended between the mast
tops—handle four different sets of mes-
at the same time by sending two
and receiving two independently, is
AMikewise a commonplace.

Another feat no less remarkable is
the elimination of anneoyances caused
hy amateurs and rival companies. This
feat ne by regulating the electro-
wave length so that it may be

ved only bv the station for which
the message is intended.

Day sending, heretofore accomplished
only at comparatively short distances
as against the work done at night, has
also been mastered.

Yet all that wireless telegraphy may

sages

is dc

1gnetic

do is likewise possible for the tele-
phone. Experiments have established
that fact. So far, however, the efforts
of the experimenters have been concen-

trated on telegraphy. When its prob-

lems are ccmpletely mastered, similar
attention will be given to the tele-
phone

One result of wireless development
will be gquickly appreclated by San
Frapcisco. Winter storms have only
too often isolat<q the entire Pacific
coast from the world. Ia view of mes-
sages being sent from this city straight
through Mount Whitney, the highest

peak in the United States, to El Paso,
2# is now done daily, snows and winds
cease to be factors. Were a disaster to
wipe out a single station, another at an
attainable distance may be used. But
then the setting up of wrecked
musts is an easy job as against re-
wiringing miles of wire over storm torn
mountains or flooded lands.

Another important fact to impress
the commercial world is the ease with

“ven

which the wireless jumps over space.
Trere is no appreciable difference at
e local station between sending to

But to a wire
system distance is an unavoidable fac-
tor in the establishment of rates.
Every mile overland means a heavy
investment in poles, insulators and
wires. as well as a e . toll 1o Keop.

ing the lines repaired. Cabley are st!ll
mcre expensive. The trans-Pacific cable
cost $2,750 a mile, while the expense of
maintaining a repair ship to mend
breaks has averaged $40 a year for
each of these expensive miles. A sharp
coral reef means a long trip for the
repair vessel and a lot of troublesome
grappling on the ocean bed, which may
be miles deep. In comparison the ex-
pense of wooden masts for a wireless
statien is a small item. ’

While California enterprise has
pushed wireless development to its
present state, the discoverer of the
new method is a Dane. His name is
Valdemar Poulsen, whose patents are
now used by the military ard naval de-
partments of Denmark and Germany.
The possibilities of the Poulsen system
were early seen by C. F. Elwell, a
Stanford graduate who had specialized
on wireless problems. It was he who
interested Beach Thompson and other
local capitalists in Poulsen, with the
result that the Federal Telegraph com=~
pany was organized. Prof. C. D. Marx,
head of Stanford’'s engineering depart-
ment, is a director of the company.
Many purely scientific questions, it may
be said, are worked out in the com-
pany’'s experimental station in Palo
Alto. But besides the improvements
originating there, Dr. de Forrest has
done some important work in overcom-
ing mechanical handicaps at the wire-
less stations at South San Francisco
and the ocean beach.

After building a large station near
the beach boulevard, which is still in
use and will be retained, the company
tried Los Angeles. ‘Messages were car-
ried with such ease that a commercial
business was established. But this did
not entirely prove the efficacy of the
Poulsen system overland, since San
Francisco is by the sea and Los Angeles
also near it. Stockton then did such
eficient work. that the system was
completed. Messages are now carried
to Chicago by way of El Paso. But the
smallness of these stations has hitherto
been a handicap. Masts of the size just
built in new South San Francisco station
will soon be placed in a direct line from
here to New York. To the west another
station on Wake island, half way be-
tween Hawail and the Philippines,
which is in contemplation, is all that is
needed to complete -the conquest of the
Pacific.

It is hard for the “lay” mind to com-

prehend how these intangible electric
forces are controlled. Yet, they are not
only controlled, but even measured. It
is difficult to grasp the fact that
earthly solidity is a relative matter,
and that Mount Whitney is no more of
an obstacle to the wireless than a
straight stretch of air. The at-
mospheric gases, through which sounds
are communicated to the ear, have
nothing whatever to do with the wire-
less, whose pulsations are carried by
the ether {itself. Yet there are other
disturbances quite as serious. The
ethor that pervades the universe has
at times so much work to do in trans-
mitting light that it has little energy
left for aerograms. That is why some
wireless systems still work exclusively
at night. Poulsen has largely overcome
the obstacles that beset wireless in
daylight hours.

One who visits the new station must
go preparea. for strange things.

In the first place there are the two
masts, at the present time the tallest
in"the world. They are of wooden truss
construction, six feet square, reaching
440 feet into the air and steadied by
steel cables stretched from various
points to fastenings buried in the earth.
The masts stand two city blocks apart.

Between their tips is. stretched seven

miles of sensitive wire feelers, known
as the antenna, which gives off and re-
ceives the electro-magnetic waves of
the Morse code.

These poles are about the only thing

about the place that the uninformed

outsider can mentafly grasp.

Inside
the small .cabins at their foot, he ‘de-
-Here are )
housed: the eontrivancec t!m’t send out p:
lastruments.

velops an uncanny feeling.

and racdve L0 l'ug Likes,
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are shown whicn ceounv gscihations up
to the millionth part of a second and
measure their length, which may ‘ be
around a thousand feet. These “things
are as easy to the man who knows
how as the figuring of cordwood to the
r ‘cher.

wsefore dilmlu!ng the .subject of
poles, it is well to correct a fallacy that
bothered ‘the early' experimenters. In-
vestigators used to think height was
an advantage in overcoming the curva-
ture of the earth. -The wireléss sta-
tion on Mount Tamalpais was built. on
this theory. But the results achieved
by the Federal people prove that dis-
tance above sea level has nothing to

do with the case—which is quite a dif-"

ferent thing from saying that -height h
above the surface of the ground is not °
an advantage, for it is a decided one.
So great Is the length of these electric
waves and so low their “dip,” that

Jashes are formed by breaking the cur~
gent. Thus the electro-magnetic waves
thrown off are Hke those caused by a
splash in & pool; they are irregular ln
size and wuken as zhey tnvel toward
the bank. :
“Poulsen, in eontrut. unds ‘off waves
of regular length and formation, which
roll like the ‘billows of the sea, each
‘wave reinforcing the other. Dots and
dashes are formed in his system b
altering, without breaking, ‘the wave
lengths. This steadiness of pulsation
is' the thing that makes ‘the Poulsen
system so relifable at - long distances
and so little 'disturbed "y the etherial
activities of m‘:‘ﬂfm &nﬂﬂl‘ i:_!ﬁ &tﬂy.
The spark syst: works ordinarily ten
or twelve ‘times &s far at night as tn
o! _such disturbances,

‘ humming noise is eliminated by wire-

How the Use of a New
Wave Is Revolutioniz-
‘ing the Transmission’
of Messages: Through
the Air Over Land as
Well as Over Water

_outer covering so as to keep the cmam.
ber cooled. This contrivance knocks
out from 200,000 to 1,000,000 long, regu-.
lar waves to the second. Electricity
in this form has no effect on the human"
body; and enough current may be sent
through one to light an incandescent
lamp or even a carbon arc without the
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THE MINUTE

Py means of an instrument recently
invented.

No sooner does the visitor get a
glimmering comprehension of these
facts than he s put up against a
machine that should scare a married
man out of his wits. It is a machine
that talks® from 150 to 800 words a
minute. On examination the machine
.appears legs formidable,

‘The sending rate by the spark sys~
fem is from 15 to 20 words a minute.

i ceiver.

in a hood like a stereopticon light, the
shadow of the minute gold wire is pro-
jected through a tube fitted with lensen
and thrown in a magnified form upon
a strip of photographic paper. This
sensitized paper, concealed in a box, is
fed as tape from a roll and passes in
front of a small hole opposite the
lenses. As it revolves past the light
spot, the shadow of the wire is left
upbn its surface. Every oscillation of
the wire 1s thus recorded. The paper
then winds by a small motor through
@ developing dbath, where the part ex-
posed to the light becomes dark, in the
mmanner of a photographic negative.
The movements of the wire thus appear
on its length as a zigzagging white
line. The message may then be trans-
lated from the tape as received, or dried
and kept for a later reading.

Before tape is either sent or re-
eceived, preparations are made between
stations by the ordinary key and re-
But from then on there is no
interruption. It is not an undramatic
scene to recelve in the darkened room,
when the wet, slippery tape worms aut
of its case into the hands of the cpers-
tor. Clear, legible messages have been
received from 200 miles over land ut
the rate of 300 words the minute, and
from over 600 miles distance at the
tate of 150. At the new station, the
rapid talking was done with Los An-
geles on the first Sunday of its open-
ing.’

Another plece of Poulsen wizardry is
the duplexing of the wires. It is
only on this system that two messages
can be sent or received at the same
time. The duplexer, a rough looking
machine for the delicate work in
hand, is a pair of wheels driven to-
gether by a belt from a motor and
touched by copper bfushes. The waves
passing over the antenna run into hun-
dreds of thousands the second. By
means of the wheels the direct current
is divided as it comes from each key,
or as received from the antenna. The
different wave lengths are made to al-
ternate, but so quick are the interrup-
tions that the trick is not feit by the
instruments, The triplication of the
wires is merely a mechanical problem,
which will be overcome in timg,

It !o an lnmon!ng uct th.t the new
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. pe.sOn used in'its tnnmkdoq t;eunt

. it. - On account of its “high frequency,”
the use of the telephone under the Poul-
. sen’ system Is as. unlimited as teleg-
- rapby Kself. Only, so far the work of
development has béen given aimost ex-
clusively to the telegraphic end. Speak-
ing by the Poulsen wireless {8 said
to be far clearer than qver the ‘ordinary
wire system, sihce on long: distance
~ wires, speech is often made. unintellig-
fble by a humming and buzzing. ‘This

‘less. - Mr. Elwell, -as long '‘as two. years
ago, carried on wireless conver onl
from Stockton to &cnqemo. a ai
of 50 miles overland, and his conve m-
“tlon was overheard-at Palo Alto,
miles away.

The next t!{ln‘ to puzzle the wits of
the outsider are the cepper coils tut-
ened to the ceiling of the room.

colls give the Poulsen method a ptlw ‘

‘unknown to the spark senders.
a spark station is sending, a
stations of the kind. in radius|rece
the .messages, which. :ceounu tor he
frequent  jumble hetween nav: ‘
mercial and amateur operatc
bay cities. The special Pou 3
is the “tuning” that cuts thg spai
rivals out of its fleld. To bo ,'.'
other Veeder {llustration,  if
(which “represents tha spark .
is  fired near an ‘open plano, s
t:tlnss are set in vq;rulmr‘
tuning fork be struck,

mtrumonu feel hm

nlc- *

handicap”
WIth these te e

sound waves of equal le! ¢
‘parable to those of m&m 4)
eu\oﬂ. then ‘enly’ strings

euunl visitor to t!
house does not find

as hg expected to

high poles and great length of‘antenna of mo

are absolutely needed for long distance

short - in
' _.while the other two wheels with fewer

Poulsen hand sent ana c(ne ocean cable
run from 25 to 30. The rate.of sending
and recelving has thus its human limi-
tations, To send or to receive 200 words
a minute would be. absolutely impos-
.ible for human ha.nd or ear.

The rapld fire system of telegraphy
in" patterned after the music roll of the
mechanical plang player. Instead of
walting -for- the- wires to clear, the-.
operator sits-in front of a punching
machine feéeding from a roll of tape.
It has two Kkeys—one for the dot and
the other for the dash—iand a spacer.
He should be able to perforate the tape
at a speed much in ex _of the speed
of telegraphing by hand. The tape
comes prepared with a central line of
small ‘holes, the dagh or the dot being
punched on its respective side of this
line. After the tape has been finished,
either as a news report or a series of
commercial messages, it is fed into a
semding machine. The central series of
holes fit into the teeth of a sprocket, by
which the tape is led with mechanical
accuracy.  On passing ' through the

-~ sender  the ' dot -and dash holes in the
- thick .paper Ite met by a series of small

pins. These pins are pressed back by
the tape, but spring out when released
by ‘the holes.. Thé small pins in turn
release larger ping, which operate a set
‘of brushes, throwing thre current th one
jof . three revolving wheels. These
Wheels are insulated, except from_ cop-
per Strips set in &t regular intervals.
‘The one in which’the conducting ana
.moncondueting - segments altérnate at
8- represent the - dots,

‘and longer. conductln: strips send out
the dashes. These throw on and cut off
the eircuit for which the reeelvlng sta--

. tton A8 attuned.

work. Nearness to water is another qi

advantage. So the Tamalpais station: is

said to be less effectlve than would . be
one of similar size on the seashore. '

To understand how. the land hum

canquered by wireless, as well as the j

and how . 300 - may be ogn

ht in one small m lm.ng one

What limits th mod of the -endqr
blCh may - h.‘ lmr.orad ‘even to the
l’m but proves illegible
the imperfection of
Y!b the recelver is by

mmn! machtno to the.
m

caug
must appreciate the difference

the old “spark” system, which

w & ‘moving picture taking
; "I'I.‘ ‘main part is, however.

almost universal among vessels lﬂ!in:
both the Atlantic and the Pacific, and
the steady and uninterrupted

in cabling.

like the sensitive magnetic needle used
This magnet, on receiving
from. the antenna, moves a
ire ‘=0 fine that it ‘would be

4 mfw a coating of
gl ‘& quick jerk
dllh. :':-!m is

South San Francisco station, equippea
for a regular business with Honolulu
as well as inland points, uses only one-
thirtieth of the eléctric power needed
to operate the spark system .between
the coast of Newfoundland and Ireland,
which is about 400 miles the shorter
distance.

The new Poulsen station uses 30
kilowatts, while the old one on the
beach has been satisfled with 12.

Now that the 440 foot masts have
justified themselves, it i{s the intention
of the company to plant a serfes due
east to New York. At present mes-
sages are carried into Chicago by
means of the smaller and heénce less
efficient stations of El Paso and Fort
Worth.

Wireless telegraphy is rich in dra-
matic incident. But of this the public
at large is acquainted with only the
tragic end, such as the desperate ef-
forts of the Titanic to get help. There
are other curious happenings of a
milder kind and mot less romantic.

During the first experiments with
Honolulu the local station had the use
of the small masts of the interisland
wireless of Hawalii. The antenna there
could receilve from San Francisco, but
was too short to reply. One night the
island operator disiinetiy caught spark
messag2s sent by oné of the big trans-
Pacific liners leaving Japan. For sev-
eral nights following the messages
were heard plainly. Then came a lapse,
and nothing. was again picked up umntil
the vessel was close to Honalulu. This
was simply a wireless “freak,” due to
a peculiar condition of the atmosphere.
Such incidents are common at spark
stalicas.

But meantime the Honolulu operator
took messages from San Francisco
without any interruption, which proves-
the steaciness of the Poulsen wavea.

: Tt was the old 300 foot*poles on the
ocean boulevard that did the first busi-
ness with Honolulu. Some apprehen-
sion was felt by the builders over the
glant towers of South™ City until
communication was established with
only  half the antemna up. Finally
came the eventful night when the new .
Federal station at Honolulu was able
to talk.for itself. The hour was just
as Sunday morning turned. Then, ac-
cording to previous arrangements, an
1,800 word news report was sent to it
in’ blocks of 250 words, with an O. K.
in reply after each block.

The next issue of The Call told the
.M. e




