
The Great Workshop of Science
Unsung Heroes of the War
-_ /ÎN_

IN the buttle of Seicheprey it is said the
Germans concentrated their artillery
fire on the American telephone and
telegraph wires, which were in conse¬

quence cut many times.

But our boys were not to be beaten In

that way, and almost as fast as the enemy

sheila disrupted them the^ men of the Signal
Corps, in the face 01 the heavy bombard¬
ment, restored the wires.

It is heroic work, that of the daring line¬
men who fix batlle telephones, and^one of
the most important of all scientific ends of

modem warfare, yet outside of the service
it is rarely mentioned.
When the lighting begins over the top

.with the charging infantrymen go the line¬
men, generally with the second wave, in
chr.rge of an observing officer. Immediately,
in magnificent disregard of danger, they be-
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gin eoolly to string lir.es behind the ad-.j
vancing first line, so that the artillery may i
be kept informed of the advance or told to
concentrate their fire on a certain Boche
?un crew who, in a well protected position,
are making things obnoxious for our men. j
.Usually the linemen as quickly as possible

make for a point where they can establish
^n observât ion pott, and as they pass on

and through the enemy's barrage they un-

roll their line. One of them carries a field
telephone through which he somehow man- \
sçes, ir. the din of battle, to make himself
heard.
That telephone is like a battle nag, and

¦any a man goes down with it, only to
have it picked up and carried forward by
another member of these non-combatant
troops whose only business is to serve, not
to fight.
When the battle moves forward rapidly

and the telephone and telegraph wires have
lo be moved at top speed to keep up with
töe advance the importance of the signal
service is demonstrated in a way as im-
pressivc us the onward rush of light artil-
iery goinç into action.
When a division moves to another position ¡

w¡tr¡ it go two cable wagons, carrying cable
"¦hie'; is attached at one end to a permanent
ne» They are autocrats in their way, these
'"tremen, and no one is permitted to inter-
fere with the swift execution of their work,
*ney have the right of way over troops and
supplies, and at a rapid trot dash through
the roads, the men on the wagon paying out
the cable. Back of the wagons ride men on

horseback who with hooked sticks toss the
<-'able into ditches and behind hedges, out
o' the way of troops and transport wagons,
'»hile further back other horsemen tie the
hne and make it secure. *¦

They are in the forefront of every ad-
'anee, and in the retreat are sometimes the
'**t to leave the front line, where they stick

to« end of. their wires under terrific
Well lire until ordered to rejoin their com¬
mands, if they can get through alive.
At another time, when no real battle is

ra*in_ yet No Man's Land is swept by con¬
stant artillery fire, when the night is dark
»no-when the troop:«, huddle in their
anches _nd dujjouts to keep warm and
«scape the .stray enemy bullets, somewhere
»n the battalion headquarters signal omca or
«««out where th<* hundreds of wirers from the
'«fiches and observation posts centre and
«¦here the receivers hum with the constant

JMrnors of a world under fire, a lineman
Uangeg in a corn#r rolling a cigarette.
"The wire to B Battery is down,'» the

"»«man's sup«rior officer says, turning to

.; "AH right, ¦ir," is the answer. And the
**« chmbis out of the dugout, repair kit
fc1p«r hi» arm and tin hat on hi« head.
^» the trench he finds the wire that is

^
*" an«i bftgin» to follow it along. It is

fW work'; «heil» »re dropping thickly; but
**do«»n't mind much. He follows the wire
*t__ * commun »«**-'<»» trench and then for

j|; ong *'«*» into the open, wtcrc he hat to

crawl along looking for the hole that will
mark the place where the line has been
broken. *

He gets nearly there when a stray shell
ends hiB career.

After a time back in the dugout, the first
man having failed to report, another one is
sent out. Perhaps he is luckier than tho
first repairman and finds the break. Then
he has to pit down in the shell crater, the
smash of bursting shells so close that some¬
times he ia half buried in dirt, calmly
making the connection that will enable the
observation officer up front to get in touch
with his battery again. If he gets back to
the dugout he wil' be sent out again and
yet again if the bombardment is heavy and
wires frequently broken. Often for days
and nights at a time these men are under
fire, snatching a nap now and then in the
dugout between breaks.
The linemen also have regular patrols,

stretches of line which have to be constantly
examined, not only for breaks, but also to
make sure that they have not been tapped
by enemy spies in bucIi a way that every
bit of information sent over them finds its
way to the Germans.
One day not lone ago a lineman passing

along a road in the Aisne district noticed
r lot of cable lying at one side. He started
to coil it up and found that a piece of wire
had been tied to the main line.When he traced
it he discovered that it ran to a haystack.
He went on, tapped the line and sent word
to headquarter« and an armed escort found
a spy hidden in the hay with several days'
supply of food.
What the nérveas system is to the human

body the telephone and telegraph systems
are to the modern army, which cannot see,
feel or move without them. It must be re¬
membered that battlefronts to-day are con¬
ducted on a very different principle from
what they have been in previous wars.
Then the forces of opposing armies as a rule
only extended a few miles; to-day a 100-
mile front ia common and the army com¬
mander wishing to move a portion of his
line fifty miles away or to change the rapid¬
ity of bis artillery fire or to receive infor¬
mation of enemy movements would be help¬
less without this aid science has given him.
tho electrically controlled, slender threads
of copper.
Despite the constant efforts of the Huns

to prevent it all along the Allied fronts
the lines are kept open somehow ail the
time, or are broken only for short inter¬
vals.
The tremendous use of the telephone and

telegraph in this war is partly the result of
the impetus arising from the American ap¬
plication of electrical communication on a

large scale in the Spanish War. Uncle
Sam's Signal Corps as it now exists is a

comparatively recent evolution.
The idea first arose in the mind of a young

army surgeon, Albert James Myer. The
office of signal officer of the army was
created in June, 1860, the first of its kind,
and Myer was appointed. He was sent with
an expedition against Navajo Indians in
New Mexico, and his crude apparatus at
once demonstrated its worth.
When the Civil War broke out he was

ordered East and opened a school for sig¬
nallers, and in that was the definite
beginning of the present Signal Corp.?.
Wires were carried on horse nnd muleback
then: the instruments were imperfect, and
telegraphic communication was a rare and
precious thing. The service took on tre¬
mendous importance in the Spanish War
and followed the troops through Cuba and
the Philippines, and in China was the only
means of communication for a week between
Pekin and the rest of the world.
But the task that confronted our eignal

men in these wars was play compared to the
work that is being done every day by these
boyd on the western front. They bave an
area to cover as big as some of our largest
eastern states, and they have gone at it
with vigor and efficiency.
The hardy linemen who hav« strung

lines and repaired breaks on the Western
plains or battled with gre*t floods and
storms in the Rocky Mountains have taken to
this new work with a zest which is inspiring,
On the foundation of the French system
they are building a signal system that will
be a model of its kind.
Up to within four miles of the front con¬

struction is not different from what it is
in the United States. The wires are 6trung

[ on poles and most of the poles have beer,
planted by the French. But ir.3ide the shell-
torn section that stretches at least four
miles from the front wires have to be pro¬
tected by being buried from six to eight
feet deep, so that only a direct hit by a

large shell will disturb them. Within half
a mile of the front not even this protection
is sufficient, a3 the shells churn and re-
churn the ground. Therefore all wires in
thi3 gone are duplicated and are strung
along both sides of the trenches. Some¬
times a trench wall is covered with wires.
These hundreds of line's back of the front

are joined into main lines or cables, which
hold from twenty to fifty circuits. Accord¬
ing to the present increase of our forces in
France it will not be long before we will
need probably 20,000 miles of circuit, and at
least 3 2,500 men will be necessary to keep it
open and in repair.

Trucks to Pump Out
Trenches

MEN in the trenches have made a

feeble effort to save themselves
from rheumatism and pneumonia by bailing
out the water with buckets. The British
army is now employing trucks to pump out
the flooded trencher.
The new apparatus consists of a 32-horse-

power, four cylinder gasolene motor mount¬
ed in the body of a motor truck, and con¬
nected to a dynamo furnishing current by
flexible cables -to three motor centrifugal
pumps..From Popular Science Monthly.

GassingGerms
in Books

ALMOST the first thing to meet the
eyes of French hygienists in their

war-time campaign for protecting the
younger generation was their old enemy,
the circulating book, well known as a car¬

rier of disease. The many obvious solu¬
tions of the problem shared one disadvan¬
tage: while killing the germs they de¬
stroyed the book also.
For the method perfected by Dr. Mar-

soulan and now practised in the Institute
for Wounded and Infirm Workmen, at Mon¬
treal, it is claimed that for one-fourth of
a cent for each book and with safety to
operator'; books can be sterilized without
the slightest injury. Two pieces ef very
simple apparatus are used:., a beater and
a disinfector.
The beater is a long box open at one

end and communicating at the other with
an ordinary stove. Inside of the beater are
wooden rods so arranged that the turning
of a handle will cause them to strike on
the books placed on a sliding frame. As
the rods beat the books the heavier parti¬
cles of dust fall out into a tray of disin¬
fectant below, and the lighter are car¬
ried by an exhaust fan to a stove, where
they «re burnt.
The booká are hung, open, by spring

clips from a skeleton framework, and
wheeled inio the disinfecting chamber,
which is equipped with a tank containing
a solution of formaldehyde. The tempera¬
ture is raised to 120" F., the formaldehyde
kills the germs and the fumes are carried
off by a funnel..From Popular Science
Monthly.

The Boomerang Sniping Post

.Caaaätan offleia! photo, from Underwood í¡ tnderwuoU.A üerman variation oí the tank, recently captured by the Canadians. A one-man affair, it is usedas a sniping post. When once behind it the operator can move, with more or less ease, forward orbackward.

Whv Not Electricity From the Ocean?
WITH the idea in mind of utíliz-
ing the vast power resources

of ocean waves, E. T. Stod-
der, of New Rochelle, N. Y.,

has invented a "wave motor," which is
described in "The Electrical Experi¬
menter." The illustration here re-

printed ¿hows how the device would be
installed. "The Experimenter'' «ays of
the idea:

.'The basic idea of this wave niutor in¬
volves the utilization of the powerful lift-
ing force exerted by the waves as they
rise and fall, and to this end the in%'entor
proposes the use of large steel float mem¬

bers, each float in a commercial sized ma¬

chine to measure about 80 feet square,
thus giving an area on which the wave can
exert a lifting action of 6,400 square feet,
while a number of these floats can be
placed along the pier as our illustration
shows. At each end of these float mem-

bers, which are airtight, of course, there
are two steel cables which lead upward to

specially devised air compressors, so that
no matter in which direction the float
rises or falls efficient work is performed
by each and every movement of the float.

"All of the compressed air generators
connected with the cables from the floats
arc connected- with a main pipe line, and

this in tarn feeds a compressed air motor
connected with an electric dynamo. The
dynamo produces electrical energy which
can be fed into storage batteries, and alsu
to the wires supplying electric light;,
etc. . . .

"There are several very good features
as disclosed by Mr. Stodder, and among
others we find the following: By extend¬
ing the pier out into the ocean, as the
illustration shows, and by having a suc¬
cessive series of floats arranged along the
pier, use is made of each wave as it prd-
gressiveiy rises and falls in its motion
toward the L.hore, and thus u steady
stream of compressed air is ke|t flowing
through the pipe line to the pneumatic
motor« and dynamos, owing to the fact
that while one floa% ni3y be all the way
down or part of the way up another may
be two-thirds the way up to the limit of its
motion, etc. By looking at the variouj
positions of the successive floats in the
illustration this feature will br clearly
understood. The invention seems to be
better in this respect than those designed
to be installed in any spot, and which arc
intended to absorb the energy from the
waves as they pass that spot. In such a
case it is evident that as the wave recede«!
from the side of the wavo motor, then
practically no power is given to the floats
or other devices which may have been pro¬vided. Also, in one, wavo power turbine do-

vised for the purpose, the receding waves
could not clear the blades efficiently.
"To those who have not experimented

with a float mounted on such a body of
water as tu give it appreciable power
whenever waves wove produced, such u-, on

rivers, lakes, or perhaps on the
shore, it is probably a little difficult to
perceive that such a power, niant as tl
will develop any really appreciable amoui
of energy. The reader may form a go
idea as to just how much power even
small wave will give by an instance wlih
the author noted net long ago. tn this
case, the float 'on the siiore measured
about 10x20 feet unú wa3 used a.-, a launch
landing on a river a mile wide. Whenever
one of the steamboats plying this river
passed at a distance of half a mile. i. e., in
midstream, the waves created from the
sidewheels of the boat, were sufficient,
when they reached the shore, to oscillate
the float (on which rested one end of a

fairly long ami heavy gang plank) with
surpri-ing power, and to give an idea of
just how powerful thfs action was, it, car.

be stated that with four people, weighing
about six hundred pounds i:i the aggre¬
gate, the float was thrown rapidly up and
down on its guide poles a distance of about
four feet, much as if it had been merely
an eggshell resting on the water. By com-

parison it is easy to see that the ocean

waves, which arc much inore powerful on

the average, would exert an infinitely
greater power. In the case of the float
just cited, the work expended by the waves
amounted to 2,400 foot-pounds, or consid¬
erable over one foot-ton. The float was

capable of lifting a much greater weight
than that mentioned, but this will serve
as a practical example to show the great
power possessed by a moving body of
water.''

Reading by Ear for the
Blind

Tit-; utilization of selenium for "con¬
verting light into electricity" is one

¡htjsc things which have been carried
farther i?i Britain than anywhere eláe.
The. optophone, exhibited at the British
Scientific Products Exhibition, is an
illustration of what can be done in that
direction. It enables blind people to read
any ordinary book or newspaper by ear
instead of relying on the use of raised
type, according to "The Illustrated Lon¬
don News," which gives the following
facts concerning its construction and de¬
velopment:
"Tho optophone is the invention of Dr.

E. E, Fournier d'Albe, late lecturer in phys¬
ics in the universities of Birmingham and
of the Punjab. The test carried out last
year by representatives of London blind
institutions showed that it was possible to
read an ordinary newspaper without an
error by or.r. Fince then the instrument
has been preatly improved, and the result
is the book reading optophone now exhibit¬
ed for tho first time. A number of blind
people have been taught to read with it,
one of these being a British officer blinded
in tho great .Somme battle of 1916.
"Tho type-reading optophone is the Î3Bt

link in the evolution of the instrument,
which began with the'exploring optophone'
That instrument enabled a blind person to
locate windows, lamps, the sun and moon
and the skyline over a building. It was,
however, considered to be of little practi¬
cal utility to tho blind. 'The blind prob¬
lem,' said a well-known blind solicitor,
'does not consist in locating windows, but
in earning one's living.' The inventor,
therefore, set to work to devrfie something
of undoubted usefulness, and the result is
the type-teading optophone of to-day.
"The instrument consists essentially of

an electric lamp, a perforated disk, spin¬
ning rapidly on its axis, a perforated selen¬
ium 'tablet' and a sensitive telephone re¬
ceiver. The disk breaks up the beam
from tho lamp into five tiny shafts, of light,
each flashing rapidly, and each at a differ-

i cnt rate, ranging from 200 to 400 flash«.«
per second. These five riny shafts of tafear«

; mittent light travel side by side in clos<i
array until thuy fall upon the sheet of
printed paper. There they produce a lin«
of luminous dots just the size of the letter
'1.' If, now, a selenium tablet, connected
with u battery and telephone, is placed near
this shining lin* the light from each flash¬
ing dot produces a current in the selenium
which surges to and fro at the same ratn
an the flashing oí the dot, and each dot thu ..

produces its own musical note in the tele¬
phone. 13y converting, to to speak, the
light into electricity, selenium bridges tho
gulf which ordinarily separutes teeing from
hearing.
"Now what happens when the line of

dots passes across a printed letter? boma
of the dots will fall on the white space .

The notes corresponding to these will con¬
tinue sounding in the telephone. Other_
will fall on the black body of the letter.
These notes will be silent. And as the let¬
ter is passed the chord changes and the
letter, so to speak, sings out it_ name. A
word sounds like a sucession of harmonies
and discords, mixed with squeaks and twit¬
ters. The characteristic sound of each let«
ter must be learned. It can be done in «
fortnight, and another six weeks' practic«
suffices for learning to read with accurac>.
Speed comes later. So far the record Is
some ten words a minute, but this will
probably be more than «ioubled soon. It i ;
found that typewritten letters, and even
letters written by hand, in imitation of
type, can be deciphered with the optophon<.

"But, for tile presort, it Bulflces that the
printed literature of the world is once moro
open to them that dwell in dark«

Have You Beets to Store?
BE SUBE and pull thn crop of beeta an

freezing weather comes and Btore either
in the root cellar or in a pit, say:i the Na¬
tional War Garden Commission of Wash¬
ington. Take up the beeta when th «

ground Is dry if possible and cut off all
but about one inch of the tops. If tbo
ground is wet when the beeta arc pulled
let them dry before storing. Uandk. the- «

carefully and place in crates or in vent-
¡ated boxes or barrels If they are to be
kept in a root cellar. Where plenty o*
room is available they may be placed in,
small pile.-; or a long pile on the floor.
Try to keep the air in the storage room

moist enough so the beets will not wither.
If there is an earth floor there is usually
no danger of withering, but if the fl .-

of concrete it will need to be sprinkled with
water occasionally. A couple öf inches of
sand or earth spread over the floor is of
great, help in controlling moisture.

The Liberty Starter
rrMIK Liberty starter ¡3 an air motor and
A compresor in out. While acting aa ft
starter it runs as a four-cylinder mir
motor, cranking the aeroplane engin«
through a train of gears inelosed in ita
transmission.
At the end of the transmission is a tina]

drive that connects direct to the crankshaft
of the engine. This drive runs continually
at engine speed and operates a small pump
which furnishes pressure for the gasoleno
fted. After starting the engine the Lib¬
erty starter automatically disengages and
remains so until needed for further us«*
either as a starter or compressor.

In order to keep an adequate air 6_pp?yit
the tank the starter is engaged as a com¬

pressor by pushing a button on the control
valve while the aeroplane engine is running
at low speed.
When engaged the engine must be speeded.

up to 1,200 to 1,400 revolutions a mínate.
At 230 pounds pressure the compressor au¬

tomatically disengages. There are over nina
hundred of these starters in nee on 'planes in
this country, and the United State» Mail
Service is installing them wherever possible.
Now the Liberty starter is ready for for¬

eign service. It has been thoroughly tested
and in every instance has shown itself the
best type of aeroplane. First, it is light,
weighing but thirty pounds; second, it is
compact, measuring eight inches long; third,
it is efficient, cranking the aeroplane engine
at 150 revolutions a minute or more, and re¬

plenishing its own energy in thirty second .:,

less than any other device known; arid
finally, it is simple; as there are no pipea
leading to the aeroplane engine, this learea
the engine in its natural state. The tank
weighs twelve and one-quarter pounds,
making; the complete outfit forty-nit1«
pounds.--Frjjirû Aerial Aje Weekly

.From The Electrical Experimenter

Tunnel Warfare: Preparing for the Attack
By Lieut. J. C. Roscamp, R. E.
This in the second of three arti¬

cle» by Lieutenant Roscamp on the
¡hazardous ivork of those under¬
ground fighters, the tunnellers.
THE tunnellers had been busy day

and night putting in the charge oi'
exploaive to blow the mine. It wan

no small undertaking, for the gal¬
lery in which it was laid was over a hun¬
dred yards from the shaft or outlet and
only measured about 3 feet high by 30
inches wide.

All the explosive had to be carried very
carefully and placed In position, and the
Boches were wdrking so close to us that It
was imperative to make no noise or the
whole business would be given away. After
the explosive a quantity of "stemming,"
consisting of sandbags well filled with clay
and rubbish, had to be built up to prevent
the force of the explosion following the
line of least resistance and simply expend¬
ing its force along our own gallery and
probably damaging our own lines.
This particular mine was so close to the

German trenches that you could hear the
rifle bolts click as they unloaded after
firing. Moreover, with a view to blowing
a ready-made communication trench the
mine was so close to the surface thit the
concussion from the explosion of even the
lighter shells from our guns falling short
and anywhere near us put all the cantiles
out.
One of the greatest difficulties connected

- with these operations is to ventilate the *

galleries and yet avoid the noise made by
mechanical ventilators or fans. As the
''stemming'' has .to be psssed from hand
to hand to insure quiet, the number of
men necessary in a gallery a hundred yards
long is so considerable that the air is
rarely good enough to allow a candle to
burn.

In this instance vre were also without
electric lamps', and the. work had to be
done almost entirely in the dark.at any
rate, during the last twenty-four hours.

The infantry attack was timed to begin
at 4:30 a. m., and the mines had to be ex¬

ploded at 4:29 a. m., so that the infantry
might rush forward under cover of the
smoke from the explosion. It was very
important, therefore, to have our watches
set to the exact time of the Brigade Head¬
quarters, so that there would be no con¬
fusion and that oar infantry mjght not
start teo early and be blavn up by our
own mines. The strain of the Ust few
minutes was very trying. The seconds
passed like hours.
However, we had had one difficulty on

top of another to contend with, and it was
4:25 a. m. before we were actually ready to
fire. So that we had only four minutes to
spare.
By this time it was raining shells and

trench mortars all around, and in the
darkness before dawn the vivid flashes of
our own guns, as well as those of the

[ bursting German shells, blazed out, even

though the air was thick with the fumes .1

and reek cf the explosives.
Still our men, who had put in such stren¬

uous work for so many hours, were glad
. when they were ready to get away, and
left tiie front lino to go down the com¬
munication trench with as little concern
as ever, despite the fact that these com¬
munication trenches and the second and
reserve lines are always constantly bom- '

barded during an attack to try to prevent
reserves coming up to the front line.
Fortunately they all got out without a

scratch, but they dropped a q'uentity of
their "tackle".hammers, saws, airpipes,
shovels and the like.in their hurry, as I
discovered afterward when I left after fir¬
ing the mines.

. * *

In order to blow up this mine to form a

ready-made communication trench tho
charges had to be laid in a series, equidis¬
tant and of equal amount, except for those
nearest our own end, which for safety's
sake were made lighter. These charges
were connected op electrically in series
and in parallel so that there could be no

possible doubt of their exploding as soon
as the exploder, or battery, was used. To
make doubly sure a fuse had been at¬
tached, so that if the electrical connec¬
tions failed the safety fuse could be em¬

ployed.
The disadvantages of the latter method

in a case like this is that the rate of the
tire travelling along the safety fuse is one
foot in 30 seconds. «\s our nearest charge

to the shaft ¡cvas some forty feet off it
would have been necessary to leave c

length sufficient for a minute or two on
the fuse to allow the man who lit it to
get out, and, as I have pointed out, we

were tied down to a minute. Of course
it could have been done with instantaneous
fuse, but it would have required all the
lengtl), to the shaft top from each separate
charge, and as the tunnel was exceedingly
wet this would not have been practicable.
As it was, we had twelve ''leads" or

cables coming out of the shaft top which
were all marked and numbered so as to
prevent any mistake, and all brought to a

point behind a thickish part of the para¬
pet, where we rigged up a few stout poles
and props as a covering at arty rate against
splinters.
Here we crouched and waited the time

when our watches should point to 4:29
a. m.

The time came at last, and we pushed
down the handles of the exploders. So
great was the concussion of the shells
dropping at the time that I thought the
charge had failed, though such a charge
or series of charges as we were firing was
sufficient to shake down dugouts several
hundred yards away.
To make sure we hurriedly changed the

connections on the batteries, using three,
exploders for each separate charge, and
then when our minute'^ grace was almost
up we gave up troubling further and came

out from our improvised shelter feeling
that we had failed.
How pleased we were to meet a cheery

captain as we went along the front line
toward the communication trench, who told
us the mine had exploded splendidly! The
captain was now in the same state of ex¬
citement awaiting his time to lead his
men over the parapet and across to the
German linej as we had been waiting for
1:29 a. ra.
He was the captain of the second line,

which was now manning the front line
trench, while the front line feilows were
already in No Man's Land and lying hid¬
den in a ditch.
At last the moment arrived, and the

order to charge forward was given. Away
they ru_hed across the open and in less
than half an hour had taken the first three
lines of German trenches. The sappers,
too, had rushed out, and with pick and
shovel were busy making the connectior
blown by our mine into a communication
trench by which ammunition and reserve*
could be brought forward to the lads ir
front.
This work brought to light the fact that

we had blown in a German gallery withir
four feet of our own end had killed ai
least four Germans by the explosion.ho*
many more there might have been in then
demolished gallery one could not say.
For our part, tired -out by the exertions

of the previous few days, it was not lonj
before we were back at billets and fas'

j asleep.


