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The Artillery "Barrage"-How It Works 
THE "barrage" fire as now practised 

by Allied and Teutonic artillerists 
represents one of the greatest ad- 
vances of military science conceiv- 
able. for in order to achieve success 

in using the barrage, and in order not to 
kill many of your own men, hundreds of 
guns have to be fired simultaneously to the 
fraction of a second. Furthermore, all of 
these guns -in some cases as many as five 
hundred to one thousand cannon -are re- 
quired to increase 
their range periodic- 
ally so as to keep it 
just a certain distance 
ahead of the advanc- 
ing troops. Tele- 
phony, radio, meteor- 
ology, ballistics and 
range finding, besides 
many other highly 
perfected ramifica- 
tions of modern 
science figure in the 
barrage. 

No one outstanding 
feature of the great 
war now raging 
across the sea has so 
imprest men of 
science as well as the 
lay student. of mili- 
tary and naval affairs, 
as the wonderful ad- 
vance in military fire. 
known technically as 
the "barrage" (pro- 
nounced bar - rig, 
with "g" pronounced 
as "zh" or having 
the sound of "raj" 
in rajah). Many ac- 
counts have been 
given from time to 
time by our war 
correspondents and 
other writers in the 
daily and periodical 
p r e s s. mentioning 
t h c wonders 
achieved by the Al- 
lied artillery offi- 
cers with their 
modern and highly 
perfected b a r r a g c 
fire. by means of 
which it has become 
possible to carry 
out an offensive 
movement with in- 
fantry, even when 
an enemy trench. or 
series of trenches, 
is particularly well constructed and 
heavily manned. The 
importance of the 
barrage or "curtain 
of fire" will be the 
more strongly ap- 
preciated in relation 
to infantry maneuvers, when we Con- 
sider that the trench lines have often 
lain dormant for months, during which 
time the enemy has usually succeeded in 
constructing an almost inconceivably 
strong breastworks with concrete -lined 
trench walls and machine gun emplace- 
ments, all of these connecting with elab- 
orate underground galleries and dug -outs, 
some of which have been found to be 
capable of holding two regiments of sol- 
diers and sustaining ordinary gun fire for 
days. 

By II. WINFIELD SECOR 

By means of the artillery barrage as it 
is usually employed, three major operations 
are carried out in a short space of time, 
once the hundreds of guns have been lined 
up almost hub to hub for the purpose, and 
these are as follows: -First, either a por- 
tion or all of the guns start firing on the 
second in a "searching barrage" extending 
over a considerable stretch of the enemy's 
ground behind his trenches for the purpose 
of cutting off his communications, prevent- 

ploding shell* shall advance at a certain 
prearranged distance ahead of the wave 
or waves of infantry. 

The "searching barrage" is set up several 
hours before the time that the infantry is 
ordered to advance, and it thoroly combs 
the enemy trenches, filling the landscape 
for several miles with shell holes and 
craters, and smashing his wagon and auto 
supply trains, not to mention the pulveriz- 
ing of his once inhabitable front -line and 

support trenches. This 
veritable holocaust of 
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exploding sllrapn e 
and gas shell raises 
extreme havoc with 
the enemy 'morale, 
not to mention his 
casualties and the 
destruction of enemy 
gun positions and 
ammunition dumps. 

Thus far we have 
the preliminary 
searching barrage" 

and the "standing 
barrage ", which latter 
is kept playing on the 
enemy front - line 
trenches. We then 
come to the critical 
moment when the 
troops are to go "over 

3.06 P.M. the top ", and this ex- 
act time is, of course, a well known before - ``` i hand by all of the ar- 
tillery and infantry 
officers concerned. 
Part of the artillery 
barrage batteries, just 
prior to the moment 
when the infantry is 
scheduled to go "over 
the top ", is ordered to 
start the third opera- 
tion or the "creeping 
barrage", b e h i n d 
which the "dough- 
boys" are to advance 
and storm the enemy 
trenches. The accom- 
panying diagram of a 
creeping b a r r a g e 
tithe -table shows how 
wonderful this opera- 
tion actually is, espe- 
cially when one stops 
to consider the sev- 
eral dozen different 
and highly diversified 
factors which enter 
into the firing of even 
a three -inch field gun. 
For who would be- 
lieve that one could 
tell to a hair as to 
just what pressure a 
certain charge of ex- 
plosive in a cannon 
barrel will create, and 

how far it will throw the projectile! Then 
again we have such scientific problems as 
the wind velocity, the humidity of the air, 
gnu erosion or pitting due to wear, etc. 

Reverting once more to the action of the 
"creeping barrage ", and the troops' ad- 
vance on the enemy trenches, we learn that 
the creeping curtain of shell -fire starts 
about twenty -five yards in front of the 
Allied trenches. In one minute the bar - 

(Continued on page 431) 
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ing the bringing up of supplies, and rein- 
forcements of troops. Secondly, and mean- 
while some of the guns keep up a 
"standing barrage" on the enemy first and 
second line trenches. It is interesting to 
note that the watches used by the infantry 
officers in the Allied trenches, as well as 
those used by the artillery officers, are of 
the split -second type, because when the 
troops arc to advance behind a barrage, 
perfect coördination must exist between 
the artillery and the infantry -in order that 
when the troops advance, the curtain of ex- The plural is shell, not shells. 
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TELEGRAPHY 

and RADIO FOR 

MEN IN DRAFT 

Send for our latest folder on Land 
Wire Telegraphy. Day and Evening 
classes t'or Men and Women. Pre- 
pares for all branches. 

Day and Evening classes in Radio 
for Naval Reserve, Aviation, Tank 
Service, Signal Corps and Merchant 
Marine. Beginners admitted every 
Monday in both branches. 

EASTERN RADIO 

INSTITUTE 

899 B Boylston SI. 
BOSTON, MASS. 

WAR CONDITIONS DEMAND 
men with training, 
Having trained cover 

000 young men, TM 
SOO. Einetrlael 5011001. with its well- equipped shops and 
laboratories, is peculiarly qualified to give a 0ondenaSd s.s In Electrical 

ENGINEERING 

ELECTRICAL 
with 
Mathe- 
maties, 

Steam and Gas Engines, Mechanical Draw. 
ritIng. Shop Work, and Theoretical and ("rag. 
tictl Electricity. Students construct dyna 
,nos, install wiring and test circle ieal ma. 
ehlnery. Course. with diploma. complete 

IN ONE YEAR 
For practical young men with limited time. 25th year open. 
Sept. 15th Calaloeve on rennest. 

260 TAEOMA AVENUE, WASHINOTON lt e 
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IN THE 

DRAFT? 
10,000 Radio Operators call- 
ed for to -day. Important and 
pleasant work. Hundreds 
have been trained here. 
Modern Equipment. Low 
Rates. Gymnasiuin. Dor- 
mitory. 
Naval Radio Electricians 
A knowledge of Morse Tele- 
graphy is essential to your 
promotion. You can master 
it in our courses during your 
leisure hours. 
Electrical Arc Welding 
an essential industry, excep- 
tional opportunities and high 
pay. 

Y. M. C. A. Radio School 
145 E. 86th St., N. Y. 'Phone tenor 6051 

Beat Radio School in Neu, York 

Y. M. C.. \. R. \DiO SCHOOL 
145 E. 86th St., New York. 
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Darkening of certain portions of the 
desert tracts hourly were also noted at this 
opposition and attributed to the warming 
and thawing of the ground with the in- 
creasing warmth of the sun's rays, the 
darkening being most notiçeable in the 
Martian's afternoon. It was concluded 
from this that the ground frequently 
freezes at night and thaws out during the 
day. Tropical frosts appear to be quite the 
usual thing on Mars and two were directly 
observed at this opposition. Three tem- 
porary increases in the size of the melting 
north polar cap were also recorded this 
year, due to heavy snow storms at the 
north pole. The polar cap in the winter 
season frequently extends 35° from the 
pole, but at the height of the summer sea- 
son it has a diameter of only four hun- 
dred miles or so 'and on rare occasions al- 
most, if not quite, disappears. 

Whatever may be one's opinion as to the 
reality or unreality of the canal system the 
evidence that Mars possesses air and water 
seems to be beyond dispute and therefore 
we are justified in assuming that both ani- 
mal and vegetable life may exist upon this 
interesting planet. 

The comparative ages of Mars and the 
earth are unknown. It is generally believed 
that Mars is more advanced in age and de- 
velopment than our planet, due to its 
smaller size. which would cause it to cool 
off and form a. surface crust earlier. 

Mars has one -seventh of the volume and 
about one -tenth of the mass of the earth. 
Its surface gravity is thirty -eight per cent 
of that of our own planet and a body 
weighing one hundred pounds on the earth 
would weigh only thirty -eight pounds on 
Mars. As a result of these facts the Mar- 
tians are sometimes pictured as creatures 
of great size and agility, far more advanced 
in evolution than the human race. \Ve 
trust remember, however, that nothing 
whatever could be known concerning the 
inhabitants of the planet Mars. If life ex- 
ists on Mars it must be adapted to its 
environment, which is probably affected by 
many factors that make it very dissimilar 
to our environment. 

To speculate concerning the nature and 
characteristics of the Martians is very fas- 
cinating, but will not lead to any definite or 
satisfactory result and serves no purpose 
except to exercise our powers of imagina- 
tion. 
(A'e.rt installment will appear in November 

issue.) 

THE ARTILLERY BARRAGE - 
HOW IT WORKS. 

(Continued from page 368) 
rage is lifted another twenty -five yards out. 
and so it advances as the illustrated time- 
table herewith shows -twenty -five yards at 
the end of each minute. At 3.0I P. M. 
when the barrage has lifted to a distance 
of fifty yards in front of the trenches, the 
first wave of doughboys go "over the top ". 
with bayonets fixt and belts loaded with 
hand grenades. The advancing barrage is 
lifted. the specified increment exactly at 
the end of each prc- arranged interval (say 
one minute), and not gradually or during 
the one minute interval. This is done so 
that the infantry officers know just how far 
their men shall advance by the watch. In 
other words. they know that at the end of a 
minute, the barrage will have lifted another 
twenty -five yards. and their men can then 
crawl forward that distance; at the end of 
another minute the barrage will have lifted 
another twenty -five yards and the men can 
then proceed forward again for this dis- 
tance; they then hold the new position until 
another minute has elapsed. when the bar- 
rage will have again lifted the specified in- 
crement, et cetera. 

Looking at the barrage time -table once 
more. we see that C in stage I, represents 
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ELECTRICAL ENGUiEERS 

"HANDBOOK 
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ELECTRICITY! 
HERE'S just the book on 

Electricity that you need 
to answer your many ques- 
tions-to solve your knotty 
problems, to teach you new kinks, 
to be your memory for tables. roles. 
formulas and other Electrical and 
Mechanical facts that some people 
try to carry in their beads- - and fail. 

With this "Little Giant" I. C. S. 
Electrical Engineer's Handbook in 
your pocket, toolchest, on your 
work bench, drawing table ordeals. 
an hour or a day need not be lost 

"digging up" some forgotten rule, some un- 
familiar fart; you'll just turn to the very com- 
plete index and get it "in a jiffy." Just a few 
of the subjects treated are: 

Electricity and Magnetism; Electrical Sym- 
bols: Batteries; Circuits; Magnets; Direct and 
Alternat ng ('urrenta; Dynamos and Motors; 
Bests; Shafting; Electroplating; Electrical 
Measurements; Meters; Arc and Incandescent 
Lamps; Mercury Arc Rectifiers; Transformers; 
Insulation; Electric Cars; Single and Multiple - 
Unit Control; Transmission; Rail Welding; 
Tables of Wires - Sizes, Capacities. tc.,- 
Mathematical Rules; Formulas. Symbols; Tables 
of Constants. Equivalents, Roots. Powers, Re- 
ciprocals, Areas, Weights and Measures; 
Chemistry; Properties of Metals; Principles of 
Mechanics; First Aid, etc. 

The El chiral Engineer's Handbook is one of 22 
1. C. S. Hand roots cavern g 221 echnlcal, Scientific and 
Commercial subjueis (See titles In coupon below.) 
Trey have the contents of a tull..lre book condensed 
Into pocket -ize ready to go with yon anywhere and 
be at your isolant command. Substantially bound in 
cloth, red edges, goldleat stamping, printed from new-, 
clear, readable type on good quoti book paper and 
Illustrated wherever a pictin e will help. 

No Risk Money -Back Offer! 
The price of the famous 1. C. S. Handbooks, of which 

more than 2.006,000 have been sold and are in practical 
everyday u e, is SI per copy. So confident are se 
that you will find them exactly what you need for 
ready reference In your wort, that we sand ready lo 
promo ly and cheerfully refund your money If for any 
reason you are not fully satisfied with their value. 
Simply send a letter or the coupon below, enclosing SI 
for each book wanted. Bat any lime within 10 days you 
wish to return the books, your none) sv ill be refunded. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5397 Scranton. Pa. r,---- - -Tian Orr, HCne -- 

I I,1T ERIATIONAL CORRESPONDENCE SCHOOLS 
Box 5397, SCRANTON, PA. 

I enclose 6- _ for which send me postpaid the 
IHandbooks marked X. nt Si 00 each. l may return any or 
all and gel my money back within ten days from receipt : 

Electrical Engineers Advertiser: 
telryh.an4TegebEgbeer'r Business s an's 

SIeama Engineer's maim. a d i arreseenaear, 
W stinghouse Air Brake Salesman' 
Civil 1 nesievei s Window. a 

Cool Miner's Conon Textile \\ orker's 
Concrete Engineer's Farmer's 

en's Building Trades 'Putnerm 
Plumber'. d ricer's Slur 

I Automobiles 

I Name-. - 

IStreet audho. 

I. 
City 

Yoe benefit by mentioning the "Electrical Experimenter" when writ ng to advertisers. 

Big Powerful 
MAGNET 

Finest tungsten magnet steel. 
absolutely permanent. Leogtb 
5 inches. Lifts about 3 pounds. 
Educational. useful and enables 
you to perform endless tests, et- 

015 
and 

. Notting better 
n fe. Sent 

parcel poet 11.00 each. 

ELECTRIC GENERATORS 
We also have a number of 

- Hand Generatan 
which 
Helerer 

Ire wiCabot ll dispose of at bar- 
gain prices. Give up to about 
110 cons, 

make direct 
current. 

You an ake ade, If desired. 
Strictly hieb grade, fully up to 
1 standards. wTOe they 
last, $5.00 each. 

Order from this ad. 

Watson Electric Co. 
Dept. 210, G as Bldg., Chico go 
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