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BALLOONS IN

before the balloon train
was in complete condi-
tion. The transporta-
tion to and landing of
the balloon park in Cuba
were made under clearly
disadvantageous circum-
stances. No suitable
place was available for
the balloon and s
important  accessories,
which, after a tropical
voyage, and seven days'
detention on the trans-
port, were put on shore
in a damaged condition.
[n addition, the gas-
generator was not land-
ed, but only the reserve
supply of compressed
bydrogen in the steel
tubes.

It should be borne in
mind that a balloon park
is like a battery, or any
other military unit which can take no
initiative action itself, and awaits orders
from the commanding general, either di-
rect or through his subordinate command-
ers. Under these conditions, which are
absolutely essential to military efficiency
and success. the commander of the bal-
loon train goes where he is ordered, and
can only be held responsible for the car-
rying out of his orders in the professional
manner best calculated to accomplish the
desired end.

The Signal Corps balloon detachment
at Santiago had never before been brought
together as a body, had never handled a
balloon, nor even been present at an as-
cension. It was without supplies or ma-
terial of any kind except the bare bal-
loon Santiago, with its ropes, telephone
cable, basket, and compressed hydrogen,
and it was equally without camp and gar-
rison equipage, spare material, or means
of shelter for themselves or the balloon.

The stretching, preparing, inflating,
and other work on the Santiago, as well
as the ascension, were made for the first
time by Major Maxfield and his men, not
on drill surrounded by the conveniences
of a grand camp, but during war in a
foreign country, and in the face of the
enemy. The fact that not only the first
but every ascension was a professional
success bears testimony to the adaptabil-
ity. resourcefulness, and bravery of the
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INFLATION OF ‘‘SANTIAGO,” GENERAL SHAFTER'S
HEADQUARTERS

By courtesy of Colonel Lee, R.A.

American soldier, whiclh were so magnifi-
cently exemplified in all the remarkable
military operations of the Santiago cam-
paign.

Extreme heat had melted the varnish
and stuck the envelope together, portions
of the silk were badly rotted, so that there
were not only numerous small holes, but
also several rents of counsiderable size.
The rents were carefully sewed and cov-
ered with adhesive plaster, but Major
Maxfield reports, ‘‘ The Santiago was in
such condition that, had the ascents to be
made in time of peace, it would have been
felt unsafe to use it.”

Three ascents were made at a safe dis-
tance on June 30, 1898, adding to a know-
ledge of streams and roads in froot of our
army, and disclosing clearly the mooted
presence of Cervera's squadron in Santia-
go Harbor. On the flattering report and
the recommendation of his chief engi-
neer, General Shafter decided to use the
balloon in battle next day, and ordered it
to be brought to El Poso. New rents in
the rotten cloth, caused by that night's
wind, caused loss of gas and made the
balloon yet more dangerous. Repairs
were made at daybreak July 1, and com-
pressed gas added to complete the infla-
tion. Major Maxfield rode in advance
to El Poso Hill, the position designated
by orders, only to find it vacant and
covered by a sharp shrapnel fire, and to
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have his horse shot under him. The San-
tiago was then put up about a quarter of
a mile in rear of the base of the hill, with
Major Maxfield and Lieutenant-Colonel
Derby, who represented General Shafter,
in the basket, being within easy artillery
range of the enemy. From this point
the movements of troops at El Caney and
on the road in front toward San Juan
Hill were clearly visible, and were made
known at once to Shafter's chief of staff.
Derby then ordered the balloon forward
to the advance-line, although Maxfield
stated that artillery experiments abroad
clearly demonstrated that a balloon could
not live in such a position. The orders
were immediately obeyed, and the San-
tiago was put promptly in air in front of
the troops deploying for the assault on
San Juan Hill. The cables became en-
tangled in the trees along the Aguadores
River, thus delaying its forward move-
ment, most fortunately, as it proved, for a
bend in the shallow river-bed alone saved
the balloon detachment from total de-
struction. Tangled ropes prevented the
balloon rising to a higher elevation than
200 or 300 feet, but observations thus
made were of great value. The com-
manding general was immediately in-
formed that the intrenchments on San
Juan Hill were strongly held, and the
suggestion that Grimes's artillery on El
Poso immediately open fire was followed.
There was also discovered a trail, hither-
to unknown, leading to the left to a ford
on the Aguadores. The discovery of this
way was communicated to General Kent,
who promptly availed himself of the in-
formation to relieve the congested condi-
tion of the main road by diverting there-
in part of General Hawkins's command.
This action enabled the deployment of
our troops over two roads, and by doub-
ling the force may possibly have been
the determining factor in the gallant
capture of San Juan Hill.

The Santiago was directly in front of
General Kent's division, and its appear-
ance in the air was the signal
for a very heavy and accurate
fire of musketry and shrap- —
nel, resulting in such numer- ’%
ous casualties that the men

gave the place the sulphurous

name of Hell’s Corner, or Bloody
Ford. The balloon was punctured in
thirteen places by small bullets, and
probably, as it was drawn near the
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ground, by one piece of shrapnel. The
fire on the officers was so accurate that
half a dozen or more of the reeds forni-
ing the basket were struck by Mauser
bullets. The balloon was not shot down,
and did not immediately lose its buoy-
ancy, but Major Maxfield, realizing that
it was disabled, ordered it down, so as to
carry it to the rear, repair the holes, and
replace the lost gas. The balloon was
brought to the ground in an orderly man-
ner, when efforts to disentangle the ca-
bles proved difficult, while an examina-
tion of the envelope showed further use
impracticable.

Musketry fire continued so heavy that
leaves from the trees fell in showers, but
the river bend afforded such shelter by
its protecting banks that only one man,
Private Hayward, was wounded. The
movement of the troops left the balloon
for a time outside of our lines, but Major
Maxfield decided that every effort should
be made for its preservation. All be-
haved with great gallantry, especially
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Lieutenant W. S. Volkmar and Corporal
Boone, the latter displaying conspicuous
cooluess and resourcefulness. Through
the efforts of the detachment the enve-
lope was folded, placed in the basket, and
saved.

The statement that the Santiago was
shot down by a 7.5 ¢c. m. gun at a
distance of 1250 metres is disproved by
the official reports. The balloon was
undoubtedly disabled by infantry fire,
which is not astonishing when it is real-
ized that it was put up only 650 yards
from the Spanish infantry trenches on
San Juan Hill. This balloon is the first
on record in war to be operated on a
skirmish-line; but its successful manage-
ment and valuable observations illustrate
the heroic intrepidity of the American
soldier while doing his duty in the most
difficult of all positions — under heavy
fire while acting as a non-combatant.

Pending the perfection of air-ships, the
future of military aerostation is involved
in the problem of dirigible balloons—
that is, free balloons which can go
and come at pleasure through mechan-
ical means controlled by the aeronaut.
Among those who have applied them-
selves to this problem the most promising
inventors are Bernard, Dupuy de Lome,
Giffard, Krebs, Renard, Schwartz, Santos-
Dumont, Tissandier, and Woellfert.

Investigations covering many years
have been made in the French army by
Captains Krebs and Renard. Their ex-
periments have been largely with an
elongated balloon, pointed at both ends,
which has a double screw, originally re-
volved by an electric storage battery.
Improvements in the kind of motor used
have enabled them to obtain by 12 h. p.
an average velocity of about fourteen
miles per hour. It is believed that this
velocity can be somewhat increased. In
seven out of ten voyages the balloon was
brought back to its starting - point. No
other nation has had sufficient faith in
its complete success to adopt the Renard
type.

The Schwartz aerostat was tested No-
vember 3, 1897, at Tempelhof, near Ber-
lin. Made of thin sheets of aluminum, it
is a cylindrically shaped balloon about
160 feet long, with three propellers re-
volved by a 12 h. p. motor on the Daim-
ler system. It reached an altitude of
about 600 feet, when it was thrown out
of balance by the wind, which was blow-
VYou. Cl.—No, 601.—5§

49

ing about seventeen miles per hour,
The aeronaut promptly opened the valve,
threw out ballast, and alighted after three
concussions, which destroyed the bal-
loon. .

Recurring to the captive balloon, the
most promising type is the dragon or
kite pattern, which is being tested by the
Signal Corps. Its shape and general ap-
pearance are shown by the accompanying
sketch. Its claimed advautages are that
it rises in any wind, while its stability
and freedom from motion are unusual in
even the highest winds. The balloon
consists of a cylindrical body with hemi-
spherical ends, a ballonet, or air- pouch,
and a rudder. The ballonet, situated in
the lowest part of the main body, by
means of a trumpet-shaped wind-sail, ar-
ranged perpendicularly to the wind, in-
flates itself with air in case the main
balloon loses gas, thus keeping its exte-
rior form fully distended. The rudder,
entirely independent of the balloon, and
encircling the rear hemispherical end of
it, terminates above in a hemisphere and
below in a cone. It has its own wind-
sail, inflating it with air, and its purpose
is to check lateral oscillations, which are
violent and dangerous in spherical bal-
loons during high winds.

The balloon outfit of the Signal Corps
is typical, since the accessories of mili-
tary balloons are now practically the
same in all armies. Inflation in the field
is by pure hydrogen, compressed by two
hundred or more atmospheres in steel
tubes, and a balloon can be put in the air
in fifteen minutes. The steel captive ca-
ble carries a ‘‘ twisted pair,” sunitable for
either telegraphic or telephonic commu-
nication, which may be direct from the
basket to a station twenty or more miles
distant. Field - glasses, maps, cameras,
etc., are carried in the basket. Field gas-
generators are merely subsidiary, for use
when time does not press, or with a com-
pressor for refilling empty tubes when
commercial sources are unavailable.

Despite all efforts to find suitable sub-
stances. for balloons, silk is unexcelled
for combined lightness, strength, and du-
rability, and is perhaps best for general
use, although surpassed in some respects
by gold-beater’s skin. Various other sub-
stances have been experimented with, and
it is possible that, from its cheapness,
strength, and durability, cotton treated
with rubber will be the ultimate stand-



50

ard. Durability is most essential, and it
is doubtful if the French and English
idea is sound of using a material that
necessitates gloves and felt shoes for the
men manipulating it. Refinement of
arms or equipment is all very well for
peace times and manceuvres, but serious
campaigning and extended field service
soon render unserviceable everything
that demands extraordinary care. It
often occurs that the exhausted soldier
can scarcely care for himself, let alone
delicate paraphernalia.

The position that a balloon must oc-
cupy to insure the complete safety of its
staff has been quite accurately determined
by experiments. It is evident that there
are two factors—elevation and distance.
In round numbers it may be said that a
balloon is absolutely safe at a distance
of four miles and at the height of 2000
feet. With every mile that the balloon
is brought nearer to the enemy’s batteries
it is necessary to materially increase the
height of the balloon. English artiller
ists fired without effect twelve rounds of
shrapnel at a balloon distant about 3000
yards and at a height constantly varying
from 1200 to 1500 feet. Under wind con-
ditions favorable to the gun, it required
sixteen rounds of shrapnel to hit a bal-
loon distant 8500 yards and at an eleva-
tion of 1700 feet. The Germans practised
with shrapnel at Cummensdorf on two
balloons distant three miles; the first, at
an elevation of 300 feet, fell pierced in
some twenty-five places after ten shots,
but the second balloon, at an elevation of
500 feet, was disabled only after twenty
discharges. French experiments at Paj-
tiers prove that neither artillery nor mi-
trailleuse fire can affect a balloon at a
moderate elevation and distant more than
5500 metres (three and one-third wiles).
Even at distances of one or two miles it
requires considerable time and effort to
get the range of a balloon, which should
be frequently raised and lowered and
changed from place to place when within
easy range.

The opinion expressed by French and
English writers, that even after having
been struck repeatedly by shrapnel a bal-
loon will not fall with such rapidity as
to endanger the lives of the aeronauts, is
partly borne out by the experience of Ma-
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jor Maxfield, Signal Corps, at Santiago,
where the balloon hit thirteen times by
musketry did not immediately descend
of itself.

It must not be imagined that ascen-
sionsin captive balloons are without other
danger. An army balloon on October 13,
1861, broke from its moorings near Wash-
ington during a high gale and landed
one hundred miles to the eastward on the
coast of Delaware. The cordage requires
frequent and systematic examination, as
it deteriorates rapidly from the action of
acids, and even in calm weather there is
a possibility of the ropes parting.

On April 10, 1862, such an accident oc-
curred in front of Yorktown to the war-
balloon Intrepid, occupied by General
Fitz-John Porter. The rope, injured by
acid, parted, and General Porter was in
danger of being carried into the enemy’s
lines. He avoided capture by promptly
opening the gas-valves to the full extent,
when the hydrogen escaped so rapidly
that the balloon came down in the shape
of a parachute. A similar accident oc-
curred to a kite balloon last year in Ger-
many.

The invention of smokeless powder
gives an additional value to balloons, as
frequently there may be no other way of
determining the positions and movements
of the enemy over an extended battle-
field. Late reports from South Africa in-
dicate the important part played by the
balloonist in determining the position of
concealed batteries and of supporting
bodies of troops. Serious as were the
checks experienced by the British in the
country north of the Tugela River, they
would have been much more severe ex-
cept for balloon reconnoissances.

The destructive potentialities of bal-
loons as a means of distributing and ex-
ploding high explosives, especially within
the limits of intrenched camps and be-
Jeaguered fortresses, have been for years
recognized by progressive minds. That
present aeronautic devices are sufficiently
under control to act effectively as destruc-
tive war engines has recently been recog-
nized in the International Peace Confer-
ence at The Hague, where a resolution
was adopted prohibiting armies, for a
period of five years, from using high ex-
plosives from balloons.





