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‘By LLOYD C. EDDY, JR.

HIS war s sald to be an engineers’ war. Few
realine that engineering in warfare is a de-
velopment from past ages. Long before the

.. @ays of Cyrus, King of Persla, Usslah, King of

Judaly, used “engines, invented by cumning men,
on towers and upon bulwarks, to shoot arrows
and great stones.” Primitive savages used fortt
fications ‘and made bricks (or brick and rubble)
walls. The walls of Babylon and Nineveh, for
inatance, wese 100 feet high and 32 tnches thick.
?“Q: and fianked ramparts were used at a later

Stones, bows and arrows, darts, etc., were the
first H , 8D and shields waere
used in Babylonia before 4000 B. O, Then ap-
peared battle axes, battering rams, catapults, eto.
In Blisha's time the Israelites used slings and they
“beat down the cities and on every good plece of
land cast every man his stone and filled it, and
they stopped all the wells of water, and felled all
the good trees; only in Kir left they the
stones thereof; howbeit the slingers went about it
and smote it.” In the time of Saul there were
“valiant men able to bear buckler and sword, and
to shoot With bow.* About the 10th century B, O,
iron began to displace copper and bronge for tools
;:a wiupontl‘.‘ Dm:l:x the siege of Syracuse Archim-
edes inven engines of war which terrified;
Romans. i " m—

In Caesar's Commentaries (Book VIIL read
that Caesar ordered his camp to be fort!)ﬂ:; with
a rampart 12 feet high, with brellt'or? built on
it proportional to. its height; and two\ trench
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(1) Alesia, Situsted on a High Hill. (2) Ditch Made by Osesar Under the HIL (3)
4 (8) Olppi. (o) Pits Govered with Bushes, (§) Two Ditche, 18 Foat
(

Broad, él Rampart ttlements.

9) Redoubts,

would be protected by their galleries from darts
falling on their heads, At the entrance he erect
ed gates and turrets of a considerable height, as
shown in the illustration,

Gunp isting of a ical mixture
of sulphur, charcoal and saltpetre is belleved to
have been used by the Chinese long before its
appearance in Europe during the 14th century.
Smokeless powder was adopted about the year
12886, During the latter part of the French revo-
lution both hydrogen gas and fire balloons were
used for reconnoitring. Many remarkable descents

(8) 8takes in the Form of a Stag’s Horns,
(10) Towers,

were made in parachutes. Recent developments
fn aviation eclipse all that has preceded.

Since the Franco-Prussian war there have been
many improvements in arms. There is now an
abundance of death-dealing devices such as winged
torped tie hine guns firing 1000 bul-
lets a minute, mines, poisonous gases and gre-
nades. Armored tanks and machine ditch diggers
do the work of several hundred men.

Transportation of troops and supplies is great-
ly facilitated by rallroads, bridges and motor
trucks, There are mobile batteries and tractors

for bad roads. Searchlights, discernible more
than 90 miles away, set paper afire at & distance
of 260 feet. Wireless signals sometimes direct

- the operations of the men in front line ches;

Is the Earth Now
Getting Warmer?

some of the wireless receivers used in French
trenches are sufficiently sensitive to recelve time
{§nals from Washingt

Star shells fired from threeinch quick-fire guns,
six-inch howitzers or mortars, flluminate the bat-
tlefield ‘for 20 minutes. The art of camouflage
makes troops and camps invisible to airplanes or
armies of the enemy, Range finding 1s an exact
sclence. The introduction of expensive guns and
engineering devices has greatly increased the cost
of war, But a small foree of modern engineers
could probably destroy the entire army that Xerxes
led from Persia into Gresce in a short time.

HOW HORSES GO TO SLEEP

Hon,sms seldom lie down to slesp. Through-

out their entire lives most of them sleep

while standing on their feet. The reason
for this is belleved to be that the horses are
afraid that an insect might crawl into their nos-
trils. This s a very likely explanation when it
is considered that a horse's nostrils are the most
sensitive part of his body. If the insect could not
be removed, it could easily irritate a horse to
death, Many horses will not lie down because
they have once been “foundered,” that is, unable
to get up unassisted.

Another curfous fact about a sleeping horse
is that he seems always to keep his faculties
working. His ears, for instance, keep constantly
twitching, and he seems to hear the slightest
noise. Because of this, it would probably be
impossible for a man to enter a stable quietly
enough to prevent his waking up every horse in
it. Horses act peculiarly also in time of fire.
They will burn to death rather than rush out
from the stalls.

BORN BLIND OR GOING BLIND---WHICH IS LESSER MISFORTUNE?

lic is turned toward that section of itseif
known as the blind community, to an ex-
tent hitherto undreamed of, and, in consequence,
b have arisen in the public

ﬁ T the present time the attention of the pub-

each 15 fost broad, with perpendioular e
sunk. Likewise he ordered several tur?:t.l. t‘grg:
stories high, to be ralsed, with a communication to
each other by, galleries 1aid across and covered
over, whieh ghould be guarded in front by small
parapets of osiers that the ememy might be re-
pulsed by two rows of soldiers the one of whom,
being more secure from danger by their height,
might throw their darts with more daring and to
: xt:: distance. other row, which was

e enemy, N* stationed on the rampart.

a of p
mind concerning matters relating to the blind.
By no means the least interesting of these is the
much-discussed question as to which is preferable
—to be born blind or to lose one’s sight in later
life.

The man who is born blind develops his other
genses to a degree that seems almost uncanny to
sighted people. His hearing forms one of the
principal channels ' through which he obtains
knowledge of what is taking place around him.

The glightest variation in sound conveys & wealth
of information to him, because he learns to asso-
clate thése sounds with their origin and the man-
ner in which they are produced. For shape and
texture he depends upon his touch, and the touch
©of a man who has never had sight is wonderfully
sensitive and delicate,

To find his way about he depends upon his
senses of direction &nd ‘obstacle, which have be-
come highly developed @wing to the fact that he
has always been entifel§ dependent upon them.
For that part of hls eddeation which can be de-
rived from books he depends on Braille.

The man who has never seen has no conception
of color, and although he will refer to the various
colors, they are to him but meaningless expres-
slons. He is also §iifte unable to visualize great

Electric BONES Add SPARKS to Minstrels’ JOKES

EMEMBER the last minstrel show you saw,

when the “end men” rattled their “bones”

so delightfully? Sure you do! Well the

end men of the next minstrel performance you

witness may spring a novel surprise on you, for

a New York » Mr, 8 8 has

patented & new kind of electric, fire-spitting

; “bones,” which give promise of being a real novel-
\ty in the hands of a good minstrel.

d a dr light-

The Up-to-Date Minstrel Uses Electric
““‘Bones’’ Which Emit Flashes of
Fire at BEvery Olick.

ing effect in addition to the rhythmic sounds pro-
duced by the performer with the bones and syn-
chronous with the movement of the same is de-
scribed as follows in the Electrical Experimenter:

Two electric wires t with two el ted
parts made of bone or ebony or some such hard
substance. Through the centre of these are holes
drilled part of the way through for the insertion of
wires. At or near to one end of each of the bones
and at one side of each, are attached metal spark
electrodes. To each of these metal parts is/at-
tached ong end of a wire.

A suitable portable box:is provided in which

are resistance coils and a connecting wire, which
wire may be used for connection with the electri-
cal supply. There is also provided a bent frame
or collar, composed of metal, which may be cov-
ered with rubber or other insulator, to be worn un-
der the coat of the performer and at each end of
this collar wires are attached connecting the same
with the bones. This collar is also connected by
wire with the transformer or resistance oolls of
the metal case.

In operation the bones aré placed in‘the usual
manner between the fingers, and, the current of
electricity having been applied the movement of
the operator in shaking the bones connects the
metal parts, producing by their contact flashing
electric sparks. Needless to say the effect is best
produced on a darkened stage.

such ag the sea gr an open moor. To
him is demied the grandeur of wild and rugged
scenery, the glory of the setting sun, the beauty of
& flower garden in summer, and so on ad infinitum.
He can never realize what these things are and
can derive no real pleasure from them.
¢ So much depends upon the wisdom of those
respongible for his upbringing, unless he is en-
couraged to think and act for himself, he lacks
independence, possesses no initiative, no sense of
responsibility, and his character will be apt to be-
ome weak and his mental development stunted
and cramped. It is often stated that he cannot
miss his sight, because he h&s never known the
true meaning of it. This is only a half truth, how-
ever, because he realizes very acutely that he is
deficient of something that prevents him from
entering into the work and pleasures of those
around him.
The man who has lost hig sight after reaching
manhood must expect, for some time, to be at a
disadvantage #s compared with his comrade who

N discussing periodic phenomena observed on
the surface of Mars it is desirable to have
some way of recording their time of occur-

rence with respect to the Martian year and sea-
eons. A Martian calendar proposed a few years
ago by Prof, Douglass of the Lowell Observatory
divided the planet’s year into 365 parts, corre-
sponding to 365 equal angular divisions of its
orbit, but to unequal perlods of time, owing to the
eccentricity of the orbit. ' A somewhat different
calendar is described by Prof. W. H. Pickering
in his “Tenth Report on Mars.”

A Martian year is about 637 terrestial days
in length, but contains only 668.6 Martian solar
days, as Mars has a slightly longer period of
rotation than the earth. In order to avoid the
complication of leap years, Prof. Pickering ig-
nores the solar day, by which an inhabitant of
Mars would presumably regzulate his daily life
and set his clocks. For the purposes of the cal-
endar the planet's year is divided into exactly
669 parts or calendar days, the length of one
of which is about 53 seconds less than that of
the Martian ar day. These calendar days be-
gin all over thé planet at the same time,

The year is divided into 12 months, named to

‘What MAKES You LAUGH WhenYou Are TICKLED

HE habit of tickling is supposed to be some-
what dangerous, according to physiclans. The

klish as are located over the least pro-

tected parts of the body, where delicate vital or-
gans are to be protected. The reason for the
ticklishness is that the skin is highly semsitive
there and “aware” of intrusion, 88 a means of pro-
tection from possible injury.
This sensitiveness, or a , the physi-
clans say, is a relic of the days when man's pre-
historic ancestors had to guard their lives con-

stantly against creeping insects and the heavy
penetrating pressure of animals’ teeth. This is
why, according to this theory, the tickle reflex is
licited principally by a light motlon over
the skin and by sudden prods.

The reaction, in this age, is a violent discharge
of energy in the farm of laughter and efforts to be
free. But it is easy to imagine the shrieks of ter-
ror or pain that might have been the forerunner
of the laughter. Humanity takes ages to outgrow
its prohistoric impulses.

‘Many PECULIARITIES of MARTIAN CALENDAR

correspond with our own. The first nine months
contain 56 Martian days, and the last three 55.
The date depends upon the longitude of the sun
as seen from Mars. Thus it is Aug. 65 in Mars
when the sun's longitude {s 1569 deg. The ter-
restial date corresponding to the same solar lon-
gitude is Sept. 1.

COTTON and EXPLOSIVES

OME striking facts regarding cotton in fits
relationship to the manufacture of high
explosives were recently given by Sir Will-

fam Ramsay. In the first place it should be ex-
plained that gun-cotton is really cotton waste.
carefully cleaned, combed, and dried, soaked in
one part nitric acid to three parts sulphuric acid.
It is afterward dried and pressed into cakes. It
is employed in both a wet and dry condition, ths
former, with 30 per cent. of water added, being
much safer to handle.

Sir Willlam Ramsay points out that there is
no adequate substitute for cotton for propulsive
ammunition. Other substances have been tried—
wood, hemp, straw and other material with
woody fibres. But they have not the propulsive
power of cotton. To propel as far with woody
materials would need a large charge, which
would entall the enlargement of the barrel of
every gun and rifle.

The expenditure of ammunition In this war is
unprecedented. At a conservative estimate, Ger-
many requires 1000 tons of cotton a day. A whole
bale of cotten is required to fire ope of their big-
gest guns, or for every 80,000 rounds of rifle
ammunition, The total cotton stocks in Germany
at the outbreak of the war was estimated at
360,000 tons. , This would have carried on the
ver for 250 days, or about eight months, had
soiton, in the opinion of experts, been made con-
traband at the beginning of tha war.

Newspaper Fert-= " srvice, 1018,

has never seen. His hearing is by no means so
acute, his touch is usually heavy and far from be-
ing sensitive, and he will need patience and
tenacity of purpose to develop these senses to the
eame degree. He is also very much at a disad-
vantage when finding his 'way about, especially for
the first few months. He has been so accustomed
to rely upon his sight that he has not trained his
other senses to assist him in this direction.

He has, however, one asset which more than
compensates for the slight disadvantages shown in
the previous comparisons; this lies in his memory,
which is a veritable mine of treasures. By making
comparisons with the things he haa seen he is able
readily to grasp detalls of new objects from the
descriptions supplied by his friends.

-

warmer. It is said that explorers. of f,h?
antarctic reglons have established the fact
that the great cap of ice over the south pole is
shrinking. This means, according to Dr. Marsden
M; of San Fr that the gradual disap-
pearance of the age of ice is still going om, 39
polar ice-caps being the existing remnpant of :
great ice sheet that once covered a large w;: :i'
the earth’s habitable surface. This would e
cate that the forces that caused the ice “eu?con-
appear are still at work, that it the antarc o
tinent is being slowly uncovered, & new hal 45
region will ultimately be oftered to the humm' g
“The importance of this to the wo"rld -ttuu‘:)t:
history can scarcely be overestimated,” wri "lm;
Manson in Science. “Recent antarctic exlt) ;i
tions and researches have yielded significan e
dence regarding the problems ot‘ the ice n!e . o
of the rity of the of o 5
climates in polar with those in other ln; ;m'. e
b gsecured by these expe e
Alonrh:uﬂdl:::m to establish-the following prem:

l“e'.l- That Antarctic ice, although covering nr::;
deveral times larger than all other !c:—cotv;
areas, is slowly decreasing in extent and e;; ‘.‘al

“g' That the same succession, of geoom
climates has prevailed in antarctic as in other
uu‘?'ll“::l: ll;np;'auivo and conclusive evidence is
corroborated by the greater and still more impres-
sive evidences of the comparatively recent unc;w-
ering of temperate land areas, and the progressive
retreat of the snow-line to higher elevations én
temperate and tropical latitudes and toward ‘: e
poles at sea-level, being far greater in arctic than
in antarctic regions. We are therefore confronted

onclusions:
wngl.m?r:nt the disappearance of the ice age is
an active present process and must be accounted
for by activities and energies now at work, and
that the use of assumptions and hypotheses is not
ble.

pergi'ssl’rht:t the rates and lines of retreat are and
have been determined by exposure to solar energy
and the temperatures established thereby; and by
the difference in the specific heat of the land and
water hemispheres. .

“3  That the lines of the disappearance of ice
are not conformable with those of its deposition,
and mark a distinetly different exposure and. cli-
matic control from that which prevailed prior to
the culmination of the ice age.

“4, ‘This retreat also marks a rise in mean
surface temperature along these new lines, mani-
festly due to recently inaugurated exposure to
solar radiation and also the inauguration of the
trapping of heat derived from such exposure;
which process-is cumulative and has a maximum
not yet reached.”

SC]EN‘HSTS clajm the earth 1Is

Why FISH as a FOOD Really
Should Be Classed with MEATS

E necessity of restricting the use of meat in
its various forms in practically all parts of
the world now involved in warfare has direct-

ed attention more foreibly than ever before to fish
as sources of human food. The response has been
prompt. Long known species of fish have attained
a sudden popularity, and new ones have been
brought into dietary prominence. Furthermore,
fish have been made available either in fresh or
preserved form where they were formerly ob.
tained with difficulty. Friday no longer offers the
only opportunity to eat fish. BEvery day is fish
day nowadays.

Although the reputation of fish, as a class, for
suitability as a food has come to be fairly satis.
factory,” says a writer in the Journal of The
American

different fishes studied would supply protein: in
equally available form.

“The average coefficients of digestibility of the
fish fats were found to be as follows: Boston
mackerel, 95.2 per cent.; butterfish, 86.4 per cent.;
grayfish, 94.3 per cent., and salmon, 93.7 per cent.
As these figures show, the fats were well assimi-
lated in the case of the mackerel, grayfish and
salmon, which, according to the usual custom are
to be regarded as ‘fat fishes.’ Considerlng’ the
experiments as a whole, the very complete utiliza.
tion of the protein and fat supplied by the fishes
studied offers additional experimental ev(denc;;
that fish is a valuable food and that its extensive
use in the dietary is especially desirable.

“In the prescription of fish in diet, v
controlling factor of choice hag beztrfle:?s’ﬁ;:;

to determine

Medical Asso-
clation,“their
use is not al FRESH BEEF
ways free
from misgiv-
ings on the
part of the
consumers or
those are are
responsible L
for the selec-
tion of diet-
aries. One
source of this FRESH FISH
un favorable
tradition is

FRESH VEAL, LAMB,

Proteia Fat . Ash
1869 NN 215 . GEEEEE 93 0
NUTTON & PORK 18 SRR 2.2 SEEEEN % 8
FRESH. POULTRY 1955 MEEEENE 192 NS 950
AVERAGE FOR ABOVE 1355 TR 206 9618
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the digesti-
bility, Cer-
tain fish, such
as cod and
ctarp, are
sometimes as-
sumed to be
‘coarser’ than
others. The
current state-
ments, go far
as they have
any founda
tion, are pre-
sumably
based on em

found in the
records of
real or alleged oamses of polsoning by fish. Of
course fish are particularly susceptible to bacte
rial decay, so that they deteriorate more readily
than many other forms of animal food unless they
are properly cared for.

“Another criticism sometimes aimed at fish,
namely, the imputation of a less satisfactory di-
gestibility than applies to some other flesh foods,
is now rarely heard. All justification for it seems
to have been removed by various studies of the
digestibility of fish, the most recent ones being
recorded by A. D. Holmes at the office of the
home economics in the United States department
of agriculture. Fish in the’form of ‘fish loaf’ was
served as the major part of a simple’mixed diet,
which also included potatoes, crackers, fruit, su-
gar and tea or coffee. On an average, the sub-
jects ate 448 gm. (about one pound) of Boston
mackerel, 471 gm. of butterfish, 440 gm. of gray-
fish, or 8556 gm. of salmon dally, which would in-
dicate that in every case the fish was eaten with
relish. Of the results, the dietary expert of the
department has this to say: The average co-
efficients of digestibility for fish protein were:
Boston mackerel, 93.1 per cent.; butterfish, 91.9
per cent.; grayfish, 92.8 per cent, and salmon,
93.2 per cent. In-view of the close agreement, it
would seem, from a édietetic standpoist, that the

Food Values of Meat and Poultry Compared with Those of Fish, Piricobserva

tions. In or-
der, however, to furnish at least some sclentific
background to his empiricism or hypotheses, it is
well for the dietitian to have some-clue to the es
sential facts of composition. Atwater, who collect-
ed data regarding 50 or more varieties, showed that
on an average, fish contain more than 18 per cem:
of protein, and about 4 per cent. of fat. Generaliz-
ing from these data, it has been pointed ‘out that
fish may be divided on the basis of their fat con-
tent into three classes: Those with more than 5
per cent. of fat, such as shad, salmon, butterﬂs";
and herring; those containing from 2 to 5 pe"
cent. of fat, such as whitefish halibut and porg\j
and those containing less than 2 per cent. of lz{"
such as bluefish, haddock and cod. :
“Were it not for the confusion that still seems
to prevall among many persons—aéven among phy-
sicians, in whom it is less excusable—umdmy
the position of fish in the classes of foods, it woulg
seem ridiculous to make reference to the matter
here. As Holmles has summarized the facts: It
is evident that fish, like meat may contrlbute. ma-
terially to the fat of the diet, particularly if the
fatter varleties are eaten. On the basis of the
protein that they supply they also resemble meat
and this is true, too, with respect to the ways in
which they are used in the diet. Accordingly, fish
should be considered as a protein food and cu'uu
with the meats.”




