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RESTRICTED

ANTIAIRCRAFT ARTILLERY FIELD
MANUAL :

BARRAGE BALLOON

SERVICE OF THE BALLOON AND BALLOON

EQUIPMENT

LOW ALTITUDE

CHAPTER 1

GENERAL

@ 1. Scopr.a. This manual gives a general description of

site equipment and sets forth the duties of crews in handling

low altitude ballonet barrage balloons and equipment.

b. The text refers particularly to the D-8 balloon, the M1

winch, and auxiliary equipment. The general principles

stated herein also apply to handling the D-7, Mk. VII, Mk.

VIII, and Mk. X balloons.

c. FM 4-108 covered both dilatable and ballonet low alti-

tude barrage balloons. Increased emphasis on ballonet bal-

loons has made it necessary to provide a manual solely con-

cerning them. This manual thus supersedes the data on

ballonet balloons in FM 4-108.



CHAPTER 2

BALLOON

: Paragraphs

Section I. Nomenclature- Ey 256:
II. Characteristics. = le

- 13-21

VI. Maintenance

Secrion I

NOMENCLATURE

Hi 2. Generan.—The nomenclature of the balloon is illus-

trated in figures 1 to 6, inclusive.

H 3. Name Piate.—A name plate is cemented on the nose of

the balloon giving the type of balloon, the manufacturer’s

name, the balloon serial number, the weight, and the con-

tract number.

H 4. Sipes.—When the right side or the left side of the

palloon is referred to in this manual, it means the balloon’s

right or left side, not the observer’s. The nose of the balloon

is considered the front, and its right and left sides do not

vary with the position of the observer.

H 5, ASSEMBLIES—A complete balloon consists of these

assemblies:

a. Envelope, with all rigging attached thereto.

b. Concentration fitting.

c. Gas valve.

d. Air valve.

BH 6. Mrrnop or SHIppinc.—a. Box.—The balloon is shipped

in a wooden box.

b. Balloon case—The balloon is inclosed in a rubber-

treated canvas case. If properly opened, this case can be

used indefinitely. To open properly, start at one corner of

the fabric seal, loosen the seal with the aid of benzol, benzine.

or other suitable solvent and separate it from the remainder

of the fabric without tearing it.
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SEcTIon IT

CHARACTERISTICS

M7. Grnerat.—Characteristics of the Mk. VII, Mk. VIIr
D-7, and D-8 balloons are set forth in detail in FM 4. 198(when published). (The Mk. X balloon is a Mk aeaa with lightning rod.) Slight variations from oe

rds printed therein may be found in the indivien because of tolerances provided for in ns ee
ee Characteristics and approximate measurements of
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7 ANTIAIRCRAFT ARTILLERY FIELD MANUAL

the D-8 low-altitude ballonet balloon are outlined in para-

graph 8.
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Ficure 5.—Nose of D-8 balloon.
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Ficure 6.—Tail of D-8 balloon.

& 8. Dimensions. Feet

Length (overall, including stabilizers)- 69

Length (envelope only) ~------ = 68

Width (overall, including stabilizers) - 31

Maximum diameter (envelope only) -- 27

Height (overall, bottom of concentration

fitting to top of balloon) -----~---------- 44

8

Inches
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BARRAGE BALLOON 8-12

Feet Inches

hength of mooring: linesas- 2.2 n ese 16 6

Length of handling lines__ 70 0

Length of tail line 28 0

Length of rigging lines: :

Between Nos. 1 and 2 patches_-. 8 6

Between Nos. 2 and 3 patches__. 9 6

Between Nos. 3 and 4 patches__ ilak 6

Between Nos. 4 and 5 patches__ = 12) 6

Between Nos. 5 and 6 patches_ 15 6

Spare, at end for coiling_ = 510) 0

Overall, including knots____________ 70 0

Length of foot ropes:

No. 27 9

No. 260 2%
No. 25 5¥
No. 26 5%

No. 29 6%
No. 35 6%

H 9. WricHT.—The weight of the D-8 balloon is approxi-

mately 765 pounds. This figure may vary as much as 5

percent,

® 10. VoLumes.—Maximum volumes of the D-8 compart-

ments are—

Cubie feet

Gas compartment-__. =-= 23; 500

Ballonet. See, 11790

@ 11. Lirr—The D-8 balloon, when filled to five-sixths of

its capacity with hydrogen of 98 percent purity, exerts a lift

of about 625 pounds.

W 12. AncLE or Tr1m.—The balloon flies with its long axis

tilted upward from the horizontal. This tilt is called the

trim. The angle of trim is 3° in still air and increases with

the wind velocity, approaching 14° in a wind of 60 miles per

hour. The angle of trim will vary with volume and unit lift.

With high-purity gas and low temperature, the balloon may

have a negative angle (the long axis tilted downward). This

must be corrected by ballasting the tail so as to produce a

minimum of 3° in still air.

9
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Srcrion III

CONSTRUCTION AND FUNCTIONING

@ 13. EnveLope.—a. Fabric-——(1) The envelope is made of

neoprene-proofed cotton fabric, the outer surface of which

is aluminized. The fabric is described more fully in FM 4-196

(when published). ?

(2) The flexibility of neoprene-proofed fabric decreases in

cold weather. Areas subjected to sharp bending should be

checked frequently for fabric cracks. All neoprened fabric

repairs should be made with neoprene-proofed material and

neoprene cement.

b. Gores, rings, and panels-——(1) The balloon envelope,

somewhat like the leather case of a football, is built of 12

gores.

(2) Each gore extends the whole length of the envelope

and is lettered, according to position in the envelope, clock-

wise as the observer stands in front of and faces the balloon.

(3) Adjacent gores are made of fabric of opposite bias to

prevent twisting when the fabric stretches under internal

pressure. This construction insures the correct shape of the

balloon at all times. :

(4) Each gore is made up of 23 panels of approximately

trapezoidal shape. These panels are numbered consecu-

tively 1 to 23 from the nose to the tail. They overlap from

the nose to the tail and from the top to the bottom.

(5) The nose of the balloon is formed by a circular fabric

patch (nose patch) which is not included in the numbered

panels.

(6) Each line of panels running around the balloon’s short

axis forms a ring. The rings are numbered in the same

manner as the panels, Thus ring i is composed of all panels

1, ete.

(1) The tail is brought to a blunt point with a ring of small

panels put together in a manner resembling a segmented

orange peeling, and with a chafing patch extending down over

the tip.

c. Seams.—The seams are lapped according to the method

shown in FM 4-196 (when published) and are covered inside

and out with tape. Taping is used to render the joint gas-

10
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tight. It does not appreciably increase the strength of a

joint.

@ 14. Battonet.—a. Diaphragm.—The ballonet diaphragm

separates the air compartment from the gas compartment.

The diaphragm is of neoprene-proofed fabric. The dia-

phragm is not aluminized.

b. Air scoop.—(1) The ballonet air scoop is attached to the

balloon with the opening facing forward. It is made as a

separate assembly and is cemented to the balloon, not sewed

to it.

(2) The air scoop has two moisture drain holes in the bot-

tom near the seam. The air scoop also has a sleeve which is

cemented to the mouth of the scoop. This sleeve is rolled

up and secured by straps and buckles. The roll stiffens the

leading edge of the air scoop, when the balloon is in flight.

The sleeve may be rolled out and tied off, when it is desirable

to prevent the scoop from picking up air. Additional stiffen-

ing of the air scoop is secured by a rope cr rubber hose in-

serted into the leading edge of the air scoop.

(3) The ballonet air scoop surrounds a hole in the envelope

fabric which allows air to enter the ballonet. Over this hole

is a fabric tunnel which serves as a nonreturn valve. Wind

opens the fabric tunnel in passing through, but the tunnel

collapses over the air inlet and traps air in the ballonet when

the pressure inside the ballonet becomes greater than the i
pressure outside. Personnel may inspect the ballonet

through this inlet or enter it to make repairs, as it is large

enough to admit a man’s body.

c. Air relief valves.—Air relief valves are fitted in the bal-

lonet portion of the envelope. When the air pressure inside

the ballonet becomes too great, these valves open and let out

excess air. Their aperture becomes wider as pressure in-

creases. They close automatically when the pressure drops

below the release stage.

d. Deflation appendiz.—A cylindrical fabric tube called the

deflation appendix is attached to the left side of the ballonet

near the tail. This appendix normally is tied off tightly to

prevent loss of air.

e. Drain holes——Two ballonet drain holes are located on

the center line of the balloon, one on the part of the ballonet

11
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which is lowest when the long axis of the balloon is hori-

zontal, and the other on the part which is lowest when the

long axis is inclined to a positive angle of 8°.

#@ 15. EmercENcy DEFLATION SysTEM.—a. Rip panel.—The rip

panel is located near the top right side of the envelope. Its

shape is that of a narrow rectangle with a small taper at the

top where ripping is initiated. It covers a series of elliptical

holes in the envelope. :

b. Rip cord.—The rip cord is of rope, colored red, with the

lower end served to prevent fraying.

H 16. Gas VaLve.—a. Type.—The balloon is fitted with an

interior line-operated gas valve system. This system is com-

posed of an 8-inch valve with a maximum valve diaphragm

opening of one inch, a nose assembly, a ballonet strop assem-

bly attached to the ballonet by a circular spider patch, and a

valve operating line assembly.

b. Operation —This system operates in the following man-

ner: The valve line is actuated by the ballonet diaphragm.

As the gas expands, the ballonet diaphragm is pushed lower

until the ballonet strop pulls down on the center of the

valve operating line. The valve is opened until enough gas

has been released to stop the process.

® 17. Arr Vatve—The pressure in the ballonet is relieved

by an automatic plastic air valve on each side of the balloon.

The air valves are located about the center of the balloon,

slightly below the ballonet seam.

18. MaNOMETER CONNECTION.—a. Location—A manometer

connection is located on the left side of the balloon.

b. Uses—The manometer connection has three uses:

() Testing pressure with the manometer.

(2) Sampling gas so that a purity test can be made.

(3) Topping-up.

@ 19. Inspection Winpows.—a. Number and location —Two

oval inspection windows, each of plexiglass in a plastic frame,

are located on the envelope, one on each side.

b. Use.—The inspection windows enable personnel to look

inside the gas chamber. The windows may be covered by

a fabric flap when not in use. To view the interior, both

12
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should be uncovered. Thus one admits light enough so that

the interior of the gas chamber can be seen through the

other.

B 20. Inruation Appenpix—dad. Location.—An inflation ap-

pendix:is located on the left side of the envelope, near the

tail. ‘ :
b. Use.—This appendix is the major inlet for gas inflation

and also affords access to the gas chamber by personnel.

@ 21. Srapizizers.i—a. Number and location.—There are

three stabilizers located near the rear of the balloon. Their

purpose is to help maintain the balloon’s designed charac-

F
i
g
u
r
e
 
8
—
R
u
d
d

BARRAGE BALLOON 21

teristics while flying. Popular usage has established the
names of the two lateral stabilizers as the “fins” and the
vertical stabilizer as the “rudder.” They will be referred to
thus throughout this manual.

b, Inflation.—The rudder and fins are air inflated through
the rudder air scoop.

ce. Rudder (see fig. 8).—(1) The rudder, made of neoprene-
proofed cotton fabric, is located below the balloon envelope
and between the fins. It is composed of panels cemented
and taped together on the outside. The panels are numbered
from the front to the rear.

(2) The rudder air scoop is large enough to allow personnel
to enter through it. Its leading edge is stiffened with rubber
hose held loosely in the hem of the scoop, and is supported by

lacings attached to the rudder. Two drain holes are provided
to allow for the escape of accumulated water.

(3) An air relief valve is in the rear of the rudder to relieve
excessive pressure.

(4) A deflation appendix, covered by a flap which is se-

cured by straps and buckles, is also located in the rear of the

rudder.

(5) Two air ducts are located at the top of the rudder near

the tail of the balloon. One leads to each fin. The air
passes from the rudder to the fins through these ducts as

pressure builds up in the rudder.

(6) Drain holes located in the bottom of the rudder drain.
off accumulated moisture.

(7) Spacer cords made of hemp rope are interlaced between
the walis of the rudder. These spacer cords help maintain
the shape of the inflated rudder.

(8) Seams on both the rudder and fins are lapped and are

covered with tape on the outside only.

d. Fins—The fins, two in number, are made of neoprene-

proofed cotton fabric. The fins are similar to the rudder in

shape and construction, but are smaller and have no air

scoops or drain holes. Spacer curtains, serving the same

purpose in the fins as the spacer cords in the rudder, are

constructed in the fins. The fins are inflated through the

air ducts in the top of the rudder and are normally deflated

through deflation appendixes located on their trailing edges.

15
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SEcTIon IV
: 

i

RIGGING

}

A

22. GENERAL.—Rigging consists of—

a. Ropes, both fiber and wire, attached to the balloon above
the upper lethal device link.

b. All means of attachment of those ropes either to the
envelope or to the flying cable.

al
|

i |(
a
N

23. ConceNnTRATION Firtinc (see fig. 9).—a. Nomenclature. —
The balloon is rigged to include a concentration fitting men-
tioned in its relationship with the complete balloon in para-
graph 5. This fitting consists of—

(1) Two foot-rope shackles. {
(2) One triangular plate, Se BAI
(3) One bell -erank.

(4) One junction-strop shackle. I
(5) One junction strop. k iit
bo. Function.—The concentration fitting connects the foot . Wi

ropes of the balloon to the upper link and thus to the cable
terminal assembly. The foot-rope shackles are larger than
the junction-strop shackle to provide a broad bearing surface
for the foot ropes.
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BH 24. Parcurs.—a, Designs and functions —Patches have
numerous functions on a balloon and are designed according
to those functions. Patches and their functions are de- |
scribed fully in FM 4-196 (when published).

b. Construction —Each patch is made as a Separate assem-
bly and is attached to the balloon when the envelope is
completed. Patches are always cemented to the balloon,
never stitched to it. Thus a damaged patch can be removed
and replaced without difficulty or damage to the balloon. |

c. Rigging and handling patches ——(1) The rigging patches
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two rope rigging lines. Each passes from front to rear on Ficure 9—Concentration fitting assembly.

of the balloon, and are numbered 1 to 6 from nose to tail.
(2) The handling patches are a series of patches located

above the equator of the balloon.

are a series of patches located slightly below the equator |

i
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each side of the balloon, going from one rigging patch to

another.

b. Method of attachment.—(1) A clove hitch is used to

attach the rigging line to the hollow ring in each of the six

rigging patches on each side of the balloon.

(2) Each rigging line hangs loosely, in bridles, between

patches. When rigged for flying, a grommet is attached to

the line between each two rigging patches. Extra length of

rope is provided at each end of the line, that is, at the. Nos.

1 and 6 patches, where the line is coiled.

c. Use-—The rigging lines are used when the balloon is

bedded down. Sandbags are attached to the grommet at

the center of each rigging line bridle. These sandbags pro-

vide part of a flexible anchorage for securing the balloon.

HW 26. Foot-Ropzs.—a. Number and location.—There are 12

flexible wire foot-ropes on the balloon, six on each side.

b. Method of attachment—The foot-ropes are attached,

by Nicopress sleeves at their upper ends, to rigging patches.

Fach foot-rope is numbered to correspond to its patch. Each

foot-rope has a flexible eye at its lower end, formed by using

a Nicopress sleeve. At their lower ends, foot-ropes are at-

tached to the concentration fitting.

c. When a replacement balloon is sent to a site, it will

not necessarily have a concentration fitting attached.

& 27. Hanpiinc Lines.—a. Number and location.—Three rope

handling lines are secured to each side of the envelope.

b. Splicing.—Each handling line has a looped cut-splice in

it, used for bedding down the balloon.

@ 28. Moorine Lines.—Two rope mooring lines are attached

at each side of the balloon in the same manner that handling

lines are attached, Each mooring line terminates in a soft

eye and has a looped cut-splice in it, used for bedding down

the balloon.

H 29. Tar Line.—A rope tail line is attached by a toggle to

a bridle which is secured by double sheet-bends to three

patches cemented to the tail of the balloon, one between the

fins and one between each fin and the rudder. The latter two

legs of the bridle must go between the air ducts and the

18
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envelope to prevent damaging the balloon tiand cutting
the air to the fins, ‘ ee
TM@ 30. Nosz Live.—A rope nose line is attached to a patch
on the nose of the balloon. This line is removed when the
balloon has been inflated.

SEction V

PACKING

@ 31. GenzRaL.—The balloon is packed at the factory for the
safest and most economical shipment. To understand how
to unpack the balloon properly, it is necessary to know how
it was put into its box.

@ 32. Procepurr.—Four steps are taken in packing the
balloon:

a. The rip cord is fastened so that the rip panel cannot
be accidentally pulled in shipment. This fastening must be
removed before the balloon is flown.

b. All metal parts and other parts which might damage
the fabric are wrapped in scrap cloth. Foot ropes, mooring
lines, and handling lines are folded and placed in fabric bags.

¢c. The balloon is stretched out flat with the ballonet down
and the envelope is folded toward the center. ‘he balloon

then is rolled from the nose toward the tail, care being taken
that all air (or gas) is expelled. It then is wrapped in its
rubber-treated canvas bag.

d. The balloon is put into its box. The valves, which have
been removed from the balioon, are clamped securely into
place in the special locker provided for them in the bottom
of the box. After the balloon has been put into the box,
the concentration fitting, wrapped in scrap cloth, is added,

Secrion VI

MAINTENANCE

33. Krrs—Maintenance of the balloon and balloon equip-

ment makes it necessary to have available replacement.

parts, repair materials, and tools. Maintenance kits are
issued to barrage balloon units. These kits are—

19



33 ANTIAIRCRAFT ARTILLERY FIELD MANUAL

a. Balloon site equipment, BB, LA.

b. Rigging and fabric repair equipment, BB, LA.

ec. Winch maintenance equipment, BB, LA

echelon).

d. Armorer equipment, BB, LA.

e. Lethal device maintenance equipment, BB, LA.

f. Weather station maintenance equipment, BB.

g. Gas workers equipment, BB, LA.

h. Emergency repair equipment, BB, LA.

20
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CHAPTER 3

WINCH

Paragraphs

34-87

38-42

43-45

Srction I. Description

Ii. Installation and operatic:

Til. Safety precautions

Secrion I

DESCRIPTION

34, DEFINITION AND PurPosE.—The winch is a machine used.

to store, pay out, and haul in flying cable. With a winch a

balloon can be raised, lowered, cr controlled in flight.

35. NomENcLaTURE.—The standard winch is the M1, the

nomenclature of which is shown in figures 16 and 11.

H 36. Drwensions.—The approximate dimensions of the skid-

mounted M1 winch are:

a. Lengtt—11 feet 11 inches.

th.—4 feet.

—Two channel beam, 34 inches apart (outside

measurement), running lengthwise of the under side of the

winch.

d. Height—4 feet 34 inches, without cage and exhaust

pipe extension; 6 feet 5 inches, with cage and exhaust pipe

extension.

e. Weight.—4,575 pounds with gasoline, oil, and water but

without cable; 5,205 pounds with 7,000 feet of %2-inch cable;

and 5,156 pounds with 7,000 feet of .24-inch cable.

i 37. ASSEMBLIZS.—The barrage balloon winch consists of

five major assemblies:

a. Power plant.

. Clutch and transmission.

Traction drums and storage drum.

Lead-off gear.

. Frame.e
a
o
e
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SECTION II

INSTALLATION AND OPERATION

y be flown in two
& 38. Mernops or Fiyin¢.—The balloon ma:
ways from the winch:
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a. Direct—The point of ascension being the lead-off gear.

b. Indirect —The point of ascension being remote from the

winch.

@ 39. AncHoRAGES.—a. The standard winch anchorage is

made of concrete, constructed so that the winch can be slid

onto it and made secure. This anchorage is discussed in FM

4-184 (when published).

b. When the standard anchorage is not available, an emer-

gency anchorage of deadmen is used as described in FM 4-198

(when published).

c. The winch is always thoroughly grounded to dissipate

electricity.

@ 40. Opzrator’s RESPONSIBILITIES—d. The winch operator

is responsible for the proper anchoring of the winch and

snatch-block.

b. The winch operator checks the winch to see that it is

properly lubricated and in good running order. He takes

the necessary steps to ground the winch and snatch-block.

He also checks these electrical connections frequently to make

certain that none of the grounded connections is broken.

c. The winch operator checks the cable threading on his

winch to make sure that the cable rides freely in the sheave

grooves and not on any other projections.

d. The winch operator or his assistant helps the riggers in

fastening the cable in the junction assembly. The cable is

threaded twice around the cable terminal in the junction

assembly and the free end clamped to the standing part of

the cable near the cable terminal ring. The free end is

fastened with a second clamp a short distance below the first,

a small amount of slack being left in the free end between

the clamps. (See fig. 9.)

e. The winch operator will not raise or lower the balloon

without orders from the balloon chief, except in case of

emergency.

f. The winch operator keeps the winch log and renders a

daily report to the balloon chief concerning the hours the

winch is run and all repairs made or required.

BH 41. Hanpiine Divine BaLLoons.—da. The problem of follow-

ing a definite procedure for handling a diving balloon is a
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difficult one because it requires a thorough understanding

of atmospheric conditions and of the effects of temperature

and wind on a balloon. It also requires a knowledge of the

behavior of a balloon, a knowledge that can be gained only by

experience. The fact that a balloon usually follows a definite

cycle in its gyrations, however, makes it possible to set forth

a procedure which will result in the loss of fewer balloons.

This procedure will be of little use unless followed by an

operator with a basic knowledge of external factors affecting

balloons. :
b. Procedure for operating the winch when a balloon dives

during a haul-down which has been ordered is as follows (see

fig. 12):

(1) When the balloon goes into a nose dive or shows a tend-

ency to dive, slow down the rate of haul to a speed which

will just barely prevent the formation of an abnormal cable

sag; do not attempt to make the cable taut after the sag has

been taken up, as this will accelerate the dive.

(2) As soon as the balloon comes out of its dive and begins

to ascend, haul in cable as rapidly as possible. Continue rapid

haul-down unless the balloon tends to go into another dive.

(3) Most balloons will come out of their dives before

reaching the earth, and start to ascend. (This is not true of

a balloon that is heavy with ice or snow or which is “sailing”

on its side.)

c. The preceding paragraphs apply to balloons above 500

feet. When the balloon is below 500 feet there is a tendency,

because of turbulent air currents below this altitude, for the

balloon to dive and gyrate. If the balloon is brought down

at a rapid pace in this area, usually no trouble will be

encountered. Should diving occur, however, the balloon

sheuld be handled exactly as explained above.

BH 42. Speep or Ascent aNnD Descent.—If the balloon is

allowed to rise too fast it will valve gas as well as air. If

it is lowered tco rapidly, the ballonet will not fill with air;

thus the balloon will become flabby, and in a strong wind

the nose will cup in and start the balloon into a dive. When

a descending balloon is within approximately 590 feet of the

ground, it should be pulled down at the maximum rate so
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A, B, ©, take in slack cable only.
D, E, F, haul in rapidity.

G, reduce hauling speed.

dive, repeat steps (1) and (2).

Ficure 12.—Method of handling a diving ball
oon.

(1)
(2)

_@)

that

diving.

Section IIT

SAFETY PRECAUTIONS

H 43. CRANKIN 
si

fingers and thumb extended and joined.
follows this procedure and gives the engine

 a

26

If balloon goes into another

t the force pulling in the palloon will help keep i
t from

G—The crank handle should be grasped with
If the operator

quick quarter
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turn, his arm or wrist will not be strained or broken by an

engine kick-back.

@ 44, EvecrricaL PRECAUTIONS IN GENERAL.—a. The winch

and central anchorage must be grounded at all times to pre-

vent static electricity from building up a high enough po-

tential to cause damage to equipment or injury to personnel,

and to provide a ground for lightning.

b. Under all weather conditions the following electrical

precautions will be observed:

(1) Insure that the grounding rod or mat, wire, and con-

nection are in good order, that a perfect electrical bond is

made between them, and that the rod is clean and bright.

(2) For asphalt, concrete, or similar bases, drill a hole

through the hard surface and drive the rod into the earth.

Put water around the rod.

(3) For rocky or stony soil, lay the grounding rod or mat

on the ground and tamp with wet loose soil.

(4) The grounding rod or mat is to be in wet contact

‘with the ground until flying operations are completed.

If the balloon and winch must be moved when the balloon

is flying, the grounding rod or mat must be dragged on the

ground and reburied and rewet as soon as possible.

45. Close ApproacH oF ‘THUNDERSTORM.—The following

precautions will be observed when a thunderstorm ap-

proaches close to the balloon position:

a. The winch operator will remain on his winch ready for

immediate action.

b. The remainder of the crew will not approach closer than

50 feet to the winch or ground wire.

c. If the cable has to be touched for any reason, the oper-

ator will stand completely on the winch chassis before touch-

ing the cable.

d. During these conditions, getting on and off the winch

should be avoided; but if getting on or off is unavoidable.

the operator will get on or off by jumping. He must not come

in contact with the ground and the winch simultaneously.
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CHAPTER 4

FLYING CABLE

Paragraphs

Sxcrron I. General _-. a os
II. Operation

Srcrion I

GENERAL

H 46. Descrirtion.—The standard flying cable is the M2

cable. It is .24 inch in diameter and is composed of six

wires laid around a fiber core which is impregnated with

grease to lubricate the strands. The wires are of high-tensile

steel, protected against corrosion by a zine or tin coating.

Technical information on this cable, as well as the %2-inch

cable which is substitute standard, will be found in FM 4-196

and 4-198 (when published).

@ 47. Derects.—Typical defects which should be watched

ri ing cables are—

hae kinks.—When a balloon dives, the flying cable
may slacken and form a helix, the turns of which may, as

the flying cable tightens again, pull into a loop and form a

b. Wear—wWear is of two types—abrasive and fatiguing.

(1) Abrasive wear occurs when a foreign substance rubs

or grates against the wire. Metal is removed from the surface

of the wire, with a consequent reduction of cross-sectional

area and thus of strength. This type of wear can be recog-

nized by the unnaturally dull, scraped appearance of the

wire.

(2) Fatigue occurs during the normal use of a cable and

is caused by the repeated bending under stress necessary in

paying out and hauling in. This type of wear is not likely

to become serious during the normal working life of a cable.

Fatigue can be recognized by the smooth, bright appearance

of the worn surface. es

c. Corrosion.—Corroded wires rapidly lose their initial

strength. A corroded cable will withstand fewer reversals

than a cable free of corrosion. (One reversal of a flying

cable is completed when a balloon has been payed out from

close-haul to operational height and has been hauled in

again to close-haul.)

BARRAGE BALLOON 47-49

d. Broken wires—If a broken wire is detected in a flying
cable, the flying cable should be secured between the balloon
and the broken wire. The broken part of the cable can no
longer be trusted to hold the balloon; therefore, by using a
clamp and strop or some other means of attachment, all of
the strain imposed by the balloon must be shifted to that
part of the cable above the break. Once this shift is accom-
plished, the balloon can be hauled down with a maneuver-
ing spider or by some other means, depending on the local
situation, The balloon can then be bedded down, When
the balloon has been bedded down, the end of the cable, up to
and including the damaged portion, should be cut off, pro-
vided sufficient cable remains on the winch storage drum
for operational use, If insufficient cable would result, the
whole cable must be replaced. The margin of safety in a
standard flying cable is so low that the failure of one wire
alone is sufficient to render the cable unserviceable.

e. Miscellaneous——Other weaknesses which may lead to
serious defects in a flying cable include distortion of the fly-

ing cable, open lays, and protruding or broken cores.

@ 48. Inspection.—a. Daily, when conditions permit a low
rate of haul-in or pay-out, the flying cable should be in-
spected for broken wires, loops, or kinks. Loops or kinks
must be closely examined, the action to be taken depending

on the extent of the damage.

The cable must also be inspected for dpen lays and pro-
ing or broken cores. These may not necessarily render

able unserviceable in the first instance, but should be

eci with red paint and examined at every subsequent

reversal for development.

& e cable terminal assembly attachment and the tight-

ness of six-bolt clamps should be checked.

AB

Section IT

OPERATION

49. Usz.—a. The first time it is spocled onto a winch, the
flying cable should be well oiled by passing it through a rag

dipped in engine oil. It is especially important that the first
2,000 feet of a new cable to be spooled onto a winch should be
well oiled because this portion is not normally in use. The

“ a eee ¥



49-50 ANTIAIRCRAFT ARTILLERY FIELD MANUAL

practice of pouring oil onto the cable on the storage drum is

not approved.

b. At least once a month, or if the cable has been subjected

to abnormal stress, 2 feet of flying cable should be cleaned off

at intervals with a rag soaked in engine oil, and polished

afterward with a dry rag. The sections should be examined

closely.

c. Solvent must not be used to clean the flying cable. The

best method of cleaning the cable is to set up a box filled with

oily rags or waste so that the cable passes through the box

and consequently is cleaned and lubricated each time it is

hauled in or paid out. Cleaning is always important. Clean-

ing the cable removes grit which might damage traction

drums and sheaves. Lubrication is only incidental at land

sites but important at waterborne sites.

d. Should the presence of stranded or kinked cable be

observed during these operations, paying out or hauling in is

to be stopped and the defective portion examined.

e. Further operation of the cable is not to take place until

authorized by the responsible officer.

f. A record of any defect is to be made.

@ 50. Fuyine Lire—a. The expected flying life of a cable is

either 700 or 1,000 reversals, depending on operating pro-

cedure as outlined below.

(1) For life of 700 reversals.—After 350 reversals cut off

100 feet from the balloon end of the flying cable and make a

record on the winch maintenance form. The cable may then

be used up to 700 reversals, provided it is free from defects.

(2) For a life of 1,000 reversals—(a) After 350 reversals,

cut off 100 feet.

(b) After 500 reversals, reverse the flying cable end for end.

This will involve rereeving the cable into the winch so that

the former balloon end of the cable is reeved first onto the

storage drum. The cable may then be used for a further 500

reversals, making a total of 1,000 reversals.

b. The life of the flying cable is normally to be 1,000 re-

versals. If, however, for some particular reason it has been

impossible to carry out the reversing of the cable end for end

after 500 reversals, the life cannot be expected to exceed

700 reversals.
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CHAPTER 5

GAS EQUIPMENT

P
Sxction I. Nomenclature Bes,

IL. Handling, transporting,and ctoring gas 51
Til Saety recattions wea ee 52-89

SEcTIon I

NOMENCLATURE

@ 51. Inriation Equirment.—Gas i i
ae 

-—Gas inflation equipmen

site is shown in figures 13 and 14. eae
SECTION IT

HANDLING, TRANSPORTING, AND STORING GAS

@ 52. Generat.—Since the supply of helium is limited, hydro-
gen normally will be used for inflating barrage balloons.
Hydrogen gas is colorless, odorless, and tasteless. Any ls
ume of hydrogen containing more than 15 percent of air is
dangerous, and when the purity of gas within a balloon falls
below 85 percent, the balloon must be deflated. Safety rani
and regulations prescribed for hydrogen also will be ob-
served when helium is used in order that safety will become

,& matter of habit.

PEEL FIRE—a. Prevention.—Certain amounts of impurities
are ICSE in the balloon at all times, and therefore the
Caner of fire or explosion may be present. The following
a feels measures should be observed at the balloon
ed, hydrogen gas generator, hydrogen cylind ig

and storage tanks: Fee a
(1) No fire or other source of igniti i
@ 

ignition must be 9

within a distance of 150 feet. ae
(2) A specific smoking area should be desiesignated is-tance of at least 150 feet. ede
(3) The sentry on duty will at all tim) 

es enfor =vention regulations. ee
(4) Signs should be erected to denote the limits of the

danger and smoking areas.

: (5) All animals should be kept away from above listed
installations as a precaution against static electricity.
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b. Action in case of fire—tIf a gas fire occurs and a balloon

inflated with hydrogen explodes, burning a ae
r rs r In case of fire at a hal

will be spread over a large area. 
; >

site or other installations listed above, the following action

uld be taken: ;

on The person who first observes the fire will call ae
Other persons in the vicinity will repeat the call until they

‘ i vi he fire.re certain that all are aware of t) : :

e @ All gas cylinder valves will be closed immediately. ,
(3) If, in the judgment of the balloon chief, it is possible

to Guineuisn the fire, he will order all available men to com-
e blaze. 

3

Se at any time, in the judgment of the balloon chief,
personnel will be seriously endangered by remaining at ies

site, he will order personnel out of the danger zone by the

command: -ABANDON SITE. Other personnel will repeat
the command until certain that all are aware of the order. :

(5) When the site is ordered abandoned, personnel musi

act at once, Every soldier should RUN, so as to clear the

immediate area. The eyes must be protected and the face

covered to avoid breathing flames.

54, IDENTIFICATION OF CYLINDERS—d. Gas cylinders are

identified as follows: ; : :

- (1) Army hydrogen cylinders are painted with a standard
olive-drab paint or are galvanized with the neckbands and

caps painted olive drab. The word “Hydrogen” is painted on

he cylinder body. : :

: i All navy hydrogen cylinders are painted black with a,
hite band around the middle. :

i (3) Commercial hydrogen cylinders are usually painted
black. é j :

(4) Army helium cylinders are painted olive dr ab with a

yellow neckband and cap or are galvanized with a yellow

neckband and cap. :

b. In case the repainting of hydrogen, helium, or ne

gas cylinders is necessary in the field, the colors and mark~

ings listed above should be used.

a All hydrogen and helium cylinder valves have left-hand
threads.
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55. Hanvinc or CyLinpERS.—In the handling of gas cylin-
ders the following rules should be observed:

a, Because of high pressure, cylinders must always be
handled with care. They should never be dropped or sub-
jected to heavy jars. This rule also applies to empty
cylinders.

b. Cylinders must never be exposed to fire or heat. They
should be protected from the direct rays of the sun by means
of suitable covers. Otherwise, the increase in pressure due
to superheat may rupture the safety disk.

¢c. The valve-protecting cap should always be either on the
valve or atop the cylinder stack. It must never be handled
carelessly or left to lie in the dirt.

d. Gas cylinders should always be handled by two men.
One man should handle each end of the cylinder, and they
both should avoid striking the cylinder caps and possibly
causing a leakage of gas.

e. Cylinder stacks at the site should conform to the follow-
ing rules:

(1) Maximum number of cylinders in each stack, 63.
(2) Maximum height of each stack, 6 tiers.
(3) Minimum distance between stacks, 10 feet.
f. Cylinders should be stacked on dunnage. Each cylin-

der of the bottom row should be securely chocked.
g. Each stack of cylinders should be electrically grounded

at all times. For materials and technique of grounding, see
FM 4-184 (when published).

h. As the cylinders are stacked, the valve outlets should be
pointed downward with all the valves on the same side of
the stack.

i, Unless dunnage is high enough so that such a trench is
unnecessary, a trench 6 inches wide and 6 inches deep should
be dug directly underneath the line of valves. This will
allow the inflation manifold hose to be connected properly
to the valves of the bottom tier of cylinders.

j. When preparing to discharge a cylinder, all connections
and joints should be cleansed of dirt, grit, and foreign
materials before making the connections. A brush, such as
the one provided in the balloon site equipment, BB, LA, or a
rag can be used. Care should be taken to see that all joints
are gas tight.
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i. When a cylinder is opened, it should be labeled at once

with the letters MT marked near the valve with chalk or

ae valve of an empty cylinder should be kept closed
to prevent air from entering the cylinder.

m. The valve of a gas-filled cylinder will be opened only

when it it attached to a manifold hose or a pressure gage.

To blow out dirt, the valve should be cracked slightly.

56. DerectTIvE VALVES.—The only repair to a gas cylinder

valve made in the field is to tighten the gland nut to prevent

leakage. A valve which cannot be opened by hand or is

suspected of being defective should be marked DEF and the

cylinder returned. If damage to the valve is suspected, take

the cylinder out of service and test it. Soap and water can

be used in testing for leaks.

57. Damacep CyLinpers.—The rules below apply to cylin-

ders which are damaged or suspected of being damaged:

a. If a cylinder has been exposed to fire, mark it DEF and

return it. The cylinder must be tested before being used

ay sets If a cylinder is dented by rough handling, mark it
DEF and return it, together with a full explanation. The

cylinder must be tested before being used again.

@ 58. SuipmentT oF CYLINDERS.—When cylinders are shipped

by railway car, motor truck, or boat, they should be

stood on end and should be securely chocked to prevent

undue motion, and should be placed in well-ventilated com-

partments, Hydrogen should not be shipped in closed

boxcars.

59. Srorace or CyLinpErs.—The cylinder and cap should

be given a new coat of paint before being stored. Cylinders

should be stored in a shed that has free ventilation, so as

to prevent the accumulation of hydregen in the event of a

leaky valve. When an empty cylinder is to be stored for

4 months or more, water collected in the cylinder should be

removed. The cylinder should then be rinsed three times

with dried hydrogen at 50 pounds pressure. To prevent rust

inside the cylinder, it should be filled to 30 pounds pressure

with dried hydrogen. =
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Secrion III

SAFETY PRECAUTIONS

@ 60. GenrraL.—a. All precautions to prevent igniting the
hydrogen gas should be observed.

b. Neoprene causes skin irritation. In order to prevent
irritation, all men working with neoprened balloons during
inflation, deflation, or topping-up must be fully clothed.

@ 61. Inspection.—a. Before inflation, the area around the
balloon bed should be thoroughly inspected and all sharp
objects removed. The ground cloths should then be thor-
oughly cleaned and inspected, and the one near the cylinder
stacks wet down to prevent fire.

6. A balloon should never be gas-inflated unless all air is
exhausted from the envelope and the inflation tube.

c. All connections in the inflation system from the gas
cylinders to the balloon must be made gastight before the
inflation starts. Manifold hose and gas cylinder connections
must be carefully protected when not in use.

2 62. InrLatiIon.—a. The inflation tube should be rolled up
to force out all air, attached to the manifold, rolled out flat,
and attached to the balloon appendix.

b. When the inflation starts, each gas cylinder valve must
be cracked (opened very slightly) before the full volume of
gas is released. Freezing of the valve is thus prevented.

¢. While inflating the balloon, the men should walk on the
fabric as little as possible. Those men walking on the fabric
should be in their stockinged feet or should wear clean, soft
rubber-soled or fabric-soled shoes.

d. The balloon fabric must not be dragged. Pulling of
fabric must be kept at a minimum.

e. While the balloon is being inflated, the inflation tube
must not be allowed to become kinked or twisted. If there is
a wind, the tube should be fastened with stakes or sandbags.

f. A balloon should not be inflated in a wind of more than
20 miles per hour, unless it is absolutely necessary.

g. Men working with the balloon should not wear or carry
rings, sharp tools, or any metallic objects which might tear
the balloon fabric.
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h. Men working with the balloon must wear leather or cot-

ton gloves or keep their fingernails clesely trimmed.

i. If inflation takes place inside a building, ample ventila-

tion is essential.

E 63. CLotHiInG Worn By Crew.—Whenever practicable,

members of a balloon crew should not wear woolen outer

clothing while working around the inflated balloon, since it

is possible for wool to create static sparks capable of igniting

hydrogen. Woolen outer clothing is most dangerous during

deflation. When woolen clothing is worn during deflation, a

cotton outer garment must be worn. Cotton caps or some

other headcovering which will not create static always should

be worn around a balloon. There should be no undue con-

cern over the wearing of woolen clothing in cold weather,

when crews are performing the drills prescribed in this

manual.

# 64. Precaution DurING DEFLATION.—When the purity of

hydrogen gas within a balloon falls below 85 percent, the

balloon is in a dangerous condition and should he deflated.

These rules should be followed in deflating:

a. Defiate when static electricity is least likely to form.

Dew or rain hampers the formation of static electricity. In

dry weather, the best time to deflate is after sunset or before

sunrise.

b. Keep all personnel and equipment not required for the

deflation at least 150 feet away from the balloon.

c. Make only one opening in the balloon. More than one

opening may permit a surge of air through the balloon, and

a dangerously explosive mixture of hydrogen and air may

result.
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CHAPTER 6

SITE

H 65. Derintrion.—The site i-—tThe site is that area on which a imaneuvered and operated, It includes— cia:
a. The bed.

b. The maneuvering area.
c. Operations hut and sometimes livi

@ 66. REFERENcE Darta.—Statisti
Fe and Site installations, including a bill of materials, willa ound in FM 4-184 and 4-198 (when published) , Belesionship of site components is shown in figure 15,

cal details pertinent to the
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CHAPTER 7

ORGANIZATION AND COMMAND DUTIES OF PERSONNEL

ParagraphsSection I. General _____- 
67Il. Organization

II. Command duties_

SECTION I

GENERAL

H 67, Scopr.—Organization and comm:
come under the headings of technique.
Published.) Therefore, discussio:
confined largely to general terms,

and duties of personnel
. (See FM 4-182 when

ms in this chapter will be

Section IT

ORGANIZATION

@ 68. Ecuetons Hicuer THAN PLATOON.—Service of the bal-loon and balloon equipment largely is the task of the platoon.However, higher echelons perform functions where knowledgeof the servicing task is necessary. This is particularly truein the battery and the battalion,

§ 69. PLatoon.—The barrage balloon platoon is composedof a platoon headquarters and nine Squads, each squad oper-ating one balloon. Platoon headquarters is not an adminis-trative unit, its functions being tactical. Platoon PersonnelConsist of two officers and 130 enlisted men,

— 70. BatLoon Squap.—a. The balloon
1 sergeant, balloon chief.
1 technician, grade 4, winch operator.
1 technician, grade 5, gas worker.
1 technician, grade 5, trained as

operator,

1 technician, grade 5
1 technician, grade

feur.

6 privates, crewmen,
1 private, basic.

Squad is composed of—

armorer and winch

, trained as crewman and armorer,
5, trained as crewman and chauf-
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F 1

i sonnel for all of its tasks,ad contains ample perso: 
ena

Barat normal furlough rate one iy ee
= into account. e 5
i + weather are taken in’ ee

ee ea may be used to set up ground ee Hee ae
aoe screening materials and to perform such ott
smoke-

as may be required.

i enH 71. BatLoon Crew.—A balloon crew consists of ee

= ry to handle the balloon during any Se
Hee aaiber of men in the crew will vary wien

GTS HAO _ Section III

COMMAND DUTIES

s theH 72. PLatoon COMMANDER.—The platoon commander hha:
i sponsibilities: Bes : -

eee ine the technical training and efficiency
latoon personnel. ee

e b. Organizing or supervising
sites.

. Setting up local defenses. :

A Ec safety of personnel and ae een
: Handling the balloon tactically, as prescr O

i

Lacaiy or, in case of emergency, In accordanc
judgment. Se

oe Bete up a platoon communication ae een
ie Obtaining an adequate supply of inflati

t of his platoon. : te

Eee ane the Or ae ca making a rep
1 C ye to a balloon.i se of loss of or damage es é -

es fully on all hits, whether involving enemy
friendly aircraft.

H 73. PLatoon Executive.—The duties of the platoon execu:

ive are to—

ae Be second in command of the platoon.
ist in training the platoon. ; : ie

e ce platoon commander in carrying out his duties.

the organization of balloon

LATOON IEF .— Pp. n ef i ff ser=74. P: atoon chi Ss a staon CuteFr.—a. The pl ‘ hief

geant. He assists the platoon officers in carrying out their
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duties. Either he or a commissioned officer is on duty at alltimes that the command is alerted or in readiness, or thatany balloon is inflated or in flight.
b. He supervises preparation of all records required tobe kept by platoon headquarters and subordinate units.
c. He prepares duty tables, under the direction of theplatoon commander, and makes certain that sufficient per-

sonnel is on hand to perform all tasks.

@ 75. Cuter Gas WorkKER.—The chief gas worker is a staff
sergeant. He assists the platoon commander in the execu-tion of all duties pertaining to gas and inflation.

@ 76. Pratoon Rigcer.—The platoon rigger,
grade 5, makes minor repairs to rigging and
platoon has one rigger.

a technician,

fabric. Each

@ 77. Communtcation CorroraL.—A corporal performs the
communication tasks at platoon headquarters.

& 78. Battoon Cutizr.—The balloon chief is a sergeant. Heis in charge of one balloon site and the squad assignedthereto, His responsibilities are—
a. Taking charge of the balloo

the balloon squad.

5. Commanding the balloon crew in all operations.
c. Training the balloon squad.
d. Inspecting and maintaining all equipment on the site.
e. Organizing the squad into reliefs s

personnel will be available at all ti

duty that will be required.

f. Detailing members of the squad to vari
as guard duty.

g. Executing the commands of higher authority,
h. Enforcing safety regulations at the site.
i. Policing the site and maintaining Sanitary conditions.j. Commanding the balloon Squad in action against air andground forces.

k. Keeping records at the site.

m site and commanding

0 that the necessary

mes to perform any

ous duties, such

#79. OruEr PERSONNEL.—a, All members.—Each member ofthe balloon squad is responsible for acquiring a high state
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19 R’ A

his particular duties ae ae
4 mibers 0:

ning the duties of each of the Se
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CHAPTER 8

OPERATING AND MANEUVERING ON LAND

Paragraphs
== 80-81H. Drill procedure________ 
- 82-106Id. Maneuvering in emeree: 
197-108IV. Operating at mobile site: 

- 109-111V. Drill tables_______ 
--- 112-125

SEcTION I

FORMATION OF BALLOON CREW

80. GENERAL._Safety of Personnel and equipment and
Speed in adjusting to changing conditions of battle and
weather make necessary the adoption of standard procedures
at balloon sites. Every crew member must learn as quickly
as possible the duties of his fellow crew members, and the
entire crew must be so trained that it can function no matter
what the hour or the situation.

& 81. Formation or Crew.—a. The maximum number of
squad members that normally fall in to form a crew tig, ht,
including the balloon chief. This allows for one man on the
telephone-and for one man away on pass. -However, if all
squad members are present and their services are needed, as
during a storm, all will fall in.

bv. At the command 1. Bartoon CREW, 2. FALL IN, given by
the balloon chief, the crew forms in two ranks 15 paces in
front of the nose of the balloon, facing left. The balloon
chief stands 5 paces in front of and facing the center of the
front rank. (See fig. 16.) The men who normally act as
side chiefs will fall in as Nos. 1 on the right of the formation,
and the man who normally acts as winch operator will fall
in on the left flank of the front rank.

SEcTION II

DRILL PROCEDURE

@ 82. GEneRAL.—a. This section includes certain explanatory
notes that must necessarily accompany the drill tables given

510518°—43—_4 
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BARRAGE BALLOON

tion of individual orders.
b. It is essential that the correct sequence ofbe followed closely at all times,

drill is to train soldiers so that th
quickly, coolly, and efficiently un:
Successful operation of a balloon
ing a battle, a storm, a blackout,
gency, personnel must know thei
stations so thoroughly that the
Clear-headedly and immediately.
standard drills improves morale, red
and equipment, and increases efficie:

each operation
The purpose of a standard
€y can perform their duties
der adverse conditions. For
and balloon equipment dur-

Y can tackle any problem
Thorough training with
luces danger to personnel
ney.

@ 83. Posrrron or BaLioon ¢
balloon chief should always uv,
the balloon, and move to

which his orders can be heard,
H 84. TELLING Orr.—Before Posting his crew, the balloonchief tells the members their duties. This is called “tellingoff.” There is a vital reason for telling off the crew to theirvarious duties. Often in actual practice the desired maneuvermust be performed with whatever personnel is available onthe site at the time; this may be a total of 5, 6, 7, 8, 9, 10, 11or 12 men. Unusual weather will influence the balloon chief

n telling off. Each time

in assigning duties to crewmen whe
the balloon is handled, the balloon chief must assign the

men to remember the du
when the strength of the
off, each Member of that
from his balloon chief whi
his mind as to what is ex;

ities for the various crew members
crew varies. When a crew is told
crew receives direct instructions
ch clear any misunderstanding in
pected of him, Experience shows
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that many balloon casualties have been caused by confusion

jn the minds of crewmen; therefore telling off should be per-

formed. For operational purposes, a balloon crew must be

versatile. Crewmen must be taught the duties of every posi-

tion of the crew. Telling off is a definite aid in this training

and enables the balloon chief at all times to make the most

efficient use of whatever crew is available for the maneuver

at hand.

H 85. Posrrion or CrewmMEN.—At the command 1. DETaILs, 2.

POSTS, the crew members move to their posts at a run. AS

soon as any member of the crew has completed an order,

he moves immediately to his next point where duties will

pe required and stands at attention awaiting the next order.

H 986. Rerortinc.—Completion of each command will be re-

ported as laid down in the drills. The side chiefs report

completion of an operation on their respective sides of the

balloon by reporting “Right (left) side ready.” The balloon

chief will not give any subsequent command until he has

received the reports indicating that the previous command

has been carried out correctly. <

H 87. Repratep Orpers.—Orders to the winch operator and

gipsy-head operator will be repeated by these operators.

H 88. Drrinitions.—a. Point of attachment—The term

“point of attachment” refers to the position of the balloon

when the balloon is flying with its junction assembly 3 to 6

feet above the central anchorage snatch-block. When a

palloon is to be bedded down from the flying position, it is

brought first to point of attachment. If it is to be flown

from a bedded-down position, it is brought first to point of

attachment.

b. Close-haul_—If a balloon is moored at point of attach-

ment, it is said to be at “close-haul.” The three methods of

mooring at point of attachment (close-hauling) are “tail-

line mooring” and “mooring-circle close-haul” and “midship

mooring.” On water-borne sites, the term close-haul may

pe broadened to include flying the balloon as near the point

of attachment as practicable.

48

BARRAGE BALLOON 89-91

H 89. Sarery.—If any member of a crew observes the fouling
of a block or any part of the balloon rigging when the
balloon is being raised or lowered on the bed, he will prompt]
shout the order STOP WINCH to prevent an accident. unees
no other circumstance is a member of the crew to give an
order, but he is always to draw the attention of the balloon
chief to any occurrence a; i i

i 
ppearing to requir

chief’s attention. De ee
a 90. Traininc Dritis.—a. Purpose.—The training drills given
ind’ below outline the procedure and sequence in performing
the various operations, give the commands to be used, and
designate the men who execute the various commands and
the men who report completion of the commands. These
training drills are supplemented by the drill tables given in
Section V and the explanatory notes contained in this section.

0. Detailed drills and master orders.—For training pur-
poses, all of the commands given in the training drills should
be used. When the crew becomes sufficiently trained so that
each member knows his duties thoroughly, MASTER, ORDERS
are used in accordance with instructions from higher author
ity, and the duties to be performed between MASTER OR-
DERS are performed automatically by the crew. MASTER
ORDERS are printed in capital letters in the drill procedure
given in the paragraphs below.

a 91. PREPARING BeD.—a. General.—Bedding down is an es-
ee part of several of the procedures hereinafter
nee Preliminary to bedding down, the bed must be

b. Procedure for formi: —] i
Be for forming crew.—Balloon chief and ten men

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells off:

Front rank, left side.

Rear rank, right side.

Nos. 1, both ranks, side chief and cradle legs and
rigging lines.

Nos. 2, both ranks, cradle legs and rigging lines.
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Nos. 3 and 4, both yanks, mooring and tensioning slips.
jos. 5

_5 F/R, winch.

e 5 ae yauling tackle.
Balloon chief commands:

1, LEFT, 2. FACE.

1, pETAILs, 2. POSTS.

PREPARE THE BED. :

Nore—If the balloon is at close-haul,

ae i w members
c. Procedure for placing equipment.

—The crev
it ifi s been

lace equipment in position, or check it if it already has
2 .

Mieees in preparation for bedding down. 
;

ation of site—All ground equi
p-

Sandbags, ballast plocks, cradle

ther bedding-down equipment i
e

immedi-

laced just as if the balloon were to be (ners aoe ea

s a Seven ground cloths are laid over the a eee

ae cien peing the direction of the Hee ee
e

eae inflation tube, thimbles, ie CS eat
mi 4 

i

i rranged conveniently.gas equipment are &

joning slips are prepared for use. 
: oe

Ee Baur for forming crew—Balloon chief an
crewmen are needed. Ne

Balloon chief commanas:

1, BALLOON CREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells of:

Front rank, left eee

Rear rank, right side. :

i fs._ 1 both ranks, side chie 
s :

Noe 2 both ranks, handling and moor ing ee Pe
Nos. 8 both ranks, cradle slips and rigging-

4u
bags.

No. 4 front rank, gas worker.

No, 4 rear rank, gas party.

Nos. 5 both ranks, gas party.

No. 5 F/R will assist

Hi 92. INFLATION.—@. Prepar

ment is laid out properly.
slips, grommets, and all o
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Reported
Balloon chief commands: Carried out by— by—

1. Lert, 2. FACE All crewmen
i. prraits, 2, POSTS All crewmen

UNPACK THE BAL- All crewmen
LOON

LAY THE BALLOONAI crewmen
ON THE BED

Qf the balloon comes

packed in a valise the

command is: ROLL

THE BALLOON ON

THE BED.)

SPREAD THE BAL-All crewmen
LOON

UNWRAP RIGGING Nos. 2,3, and 5 Nos. 1
RIG THE BALLOON Nos. 1,2,3,and5 Nos, 1
PREPARE FOR INFLA-Nos. 4 and 5 No. 4 F/R
TION

COMMENCE INFLA-All crewmen

TION

CEASE INFLATION Nos. 4 No. 4 FVR
Nore.—Upper cradle slips, rigging-line sandbags, and tensioning

Slips are attached as inflation progresses so as to have the balloon
completely bedded down when inflation is finished. The nose
Should be kept on the ground as long as possible, so as to prevent
the wind from blowing under the balloon. ‘When the nose is re~
Jeased, a crewman should be detailed to hold open the ballonet air
Scoop so that air may enter the ballonet at the earliest Possible
moment. At the command cEASE INFLATION, the flying cable is at-
tached. The balloon chief makes a check to insure that the balloon
is properly bedded down.

c. Unpacking the balloon —At the command UNPACK THE
BaLLoon, the entire crew removes the balloon from its con-
tainer and places it on the spread ground cloths, headed into
the wind, with the ballonet next to the ground cloths.

d. Rigging the balloon.When the balloon has been spread
on the bed, the balloon chief commands: RIG THE BAL-
LOON. The balloon chief checks at the nose of the balloon
to see if the gas-valve line is tied off properly. Then he goes
to the rear of the balloon where assisted by No. 1 R/R, he
installs the gas valve, checking the adjustment of the valve-
line buckle and tying off the valve-line access sleeve. No. 1,
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rear rank, is the only man who walks on the balloon; he

attaches the rip cord to the rip panel. The rip cord is at-

tached to the rip panel with a sheet-bend and a half hitch,

and the free end of the rip cord is seized to its own standing

part. The rip cord then is fastened to the envelope with

break-away cord. This break-away cord is tied with a clove

hitch to the rip cord; then the ends are passed through the

ring on a circular patch and are tied together with a square

knot. There are three circular patches on the emergency

deflation system. The rip cord is tied to a suitable point on

the bed with plenty of slack left in the line. If handling lines

have not been marked previously, Nos. 2 and 3 measure and

mark the handling lines at the points where they will be

tied into the spider, and attach the handling and mooring

lines to the proper patches on the balloon. Nos. 3 attach the

running nose line to the nose handling patch. The running

nose line has a soft eye in one end. The other end is served.

The served end is reeved through the patch strop and is

fastened to the eye-spliced end with a single or a double

sheet-bend. A mooring slip is attached to the 37-foot moor-

ing circle and hooked into the running nose line. Sandbags

are placed on the nose if necessary. The purpose of this

arrangement is to keep the nose of the balloon under control,

especially in windy weather.

e. Preparing for inflation—() While the balloon is being

rigged, the gas worker and gas party remove the caps from

the gas cylinders, connect the inflation tube to the manifold

and ground the manifold, and connect the inflation tube to

the inflation appendix. The inflation tube comes in two

sections, and is connected in the following manner:

(a) A thimble is placed inside the end of the section at the

balloon.

(b) The thimble assembly then is placed inside the infla-

tion appendix, so that the inflation appendix covers not only

the thimble but also the inflation tube around the thimble.

The inflation appendix is large enough so that it must be

drawn up snug and the excess folded around the thimble

assembly.

(c) Elastic cord (a length of shock cord) or nonelastic

tape is used to tie off the thimble assembly tightly. The

cord or tape has an eye in one end. The cord or tape is
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wrapped once around the junction of the thimble, inflation

tube, and inflation appendix; the free end is passed through

the eye and pulled tight. Then the cord is wrapped around

in the same direction as many times as the length of the cord

will allow. The free end is secured by wrapping it several

times around the standing part which formed the original

loop around the thimble assembly.

(ad) The two sections of inflation tubing are joined over a

thimble. The thimble is put inside the end of the section

which is attached to the balloon. The end of the section

leading to the gas cylinder stack is passed over the thimble

and the end of the tube leading from the balloon. The

thimble assembly is tied off in the manner described above.

(e) The end of the inflation tube at the gas cylinder

stacks is passed over the manifold (or over the junction of

two manifold assemblies, if a Y-type arrangement is used)

and is tied off in the manner described above.

(2) The balloon chief commands: PREPARE FOR INFLA-

TION, after which he and the side chiefs inspect to make

certain all arrangements have been made properly, and

the crew members take their posts approximately as shown

in figure 17.

f. Inflating.—After all preparations for inflation are com-

pleted, the balloon chief commands: COMMENCE INFLA-

TION. Nos. 4 operate the gas-cylinder valves and manifold

during inflation. No. 5 F/R holds up the inflation tube at

the inflation appendix to prevent choking. No. 5 R/R holds

the gas valve at the tail of the balloon in vertical position

until it is out of reach. Nos. 3 attach the upper cradle slips

and rigging line sandbags on their respective sides of the

balloon as inflation progresses, working from the tail to

the nose. Nos. 2 adjust the mooring slips as inflation pro-

gresses, working from the tail to the nose, and attach the

tensioning slips to the mooring and handling lines when

inflation has proceeded to the point where this can be done.

The side chiefs supervise the operations on their respective

sides of the balloon, and the balloon chief supervises the

overall inflation procedure. The balloon chief also checks

the gas valve for proper operation during inflation, and as

inflation nears completion he inspects the ballonet dia-

phragm to determine when inflation should cease.
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g. Completion of inflation—When sufficient gas has been

injected into the balloon, as determined by a visual inspec-

tion of the diaphragm, the balloon chief commands: CEASE

INFLATION. At this command, the flow of gas into the

balloon is stopped; the inflation appendix is tied off; gas

equipment is replaced; the cradle slips, rigging-line sandbags,

mooring slips, and tensioning slips are adjusted so that the

balloon is properly bedded down; the running nose line is

removed; the foot ropes are attached to the junction as-

sembly, and the flying cable is attached to the balloon. (See

table I.)

Caution: If any cylinders are partly emptied when the

command CEASE INFLATION is given, those cylinders are allowed

to become empty. The small amount of extra gas will do no

harm in the balloon, whereas a half-emptied cylinder is use-

less at the site.

& 93. MEcHanicaL HanpLING.—a. General.—Mechanical han-

dling is the method of getting the balloon from bed to point

of ascension, or vice versa, with the aid of the gipsy-head

on the winch. (See fig. 18.)

The gipsy-head overcomes the lift of the balloon by pulling

on the handling lines. Manual handling achieves the same

objectives, using manpower applied to a block and tackle.

The mechanical method of handling the balloon is the quicker

and preferred method, and manual handling should be used

only if the winch is not equipped with a gipsy-head or if the

gipsy-head is out of order. Manual handling is explained

in paragraph 94.

b. Procedure for forming crew.*—Balloon chief and ten

men are needed.

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.

*If as many as two men are absent, the crew is formed as follows:
Balloon chief tells.off—

No. 1, front rank, side chief, point of attachment, and center

handling line.

No. 1, rear rank, side chief, rip cord, and center handling line.
Nos. 2, both ranks, front handling lines and spider.

Nos. 3, both ranks, rear handling lines and rudder.
No. 4, front rank, winch operator.

No. 4, rear rank, gipsy-head and central anchorage.
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Balloon chief tells off:

Front rank, left side.

Rear rank, right side.

No. 1 front rank, side chief and point of attachment.
No. 1 rear rank, side chief and rip cord.
Nos. 2 both ranks, front handling lines and spider.
Nos. 3 both ranks, center handling lines,
Nos. 4 both ranks, rear handling lines and rudder.
No. 5 front rank, winch operator,
No. 5 rear rank, gipsy-head.

Balloon chief commands:

1. LEFT, 2. FACE.

1. DETAILS, 2. POSTS.

Norz.—When bedding down with a crew of eight, No. 4 R/R oilsthe cable, if necessary, and also switches off the rip link before thelines are brought in to reeve and tie. He then proceeds to thegipsy-head. This relieves No. 1 F/R of duties which otherwise wouldrequire him to be at two places at once.

Bed to point of attachment. Reported
Commands Carried out by— by—

START UP WINCH No. 5 F/R No. 5 F/R
Remove slips from Nos, 2, 3, and 4 Nos. 1
handling lines

Man the spider No. 2 R/R No. 1 R/R
HAUL IN ON GIPSY- No. 5 F/R

HEAD

WATCH BLOCKS All crewmen

(given immediately

after above com-

mand)

STOP HAULING No. 5 F/R

Unfurl rudder and fins Nos. 4 Nos. 1

Remove cradle slips and Nos. 2 and 3 Nos. 1
rigging-line sand-

bags

Remove slips from Nos, 1 Nos. 1
mooring lines

Man central snatch- No.1 F/R, No.2 Nos. 1
block, spider and R/R, and Nos. 4

rudder

Unfasten rip cord No. 1 R/R No.1 R/R
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PAY OUT GIPSY- No. 5 F/R

HEAD

WATCH BLOCKS All crewmen
No. 1R/R

Fasten rip cord No. 1 R/R ee

Switch on rip link No. 1 F/R ae ae

Untie and unreeve Nos. 2, 3, ani

handling lines 
ae

Disengage gipsy-head, No. 5 F/R No. 5 F/

engage winch

Watch storage drum No.5 R/R

Nors—Now the balloon can be close-ha led, or flown. If the
joon can be uled,

palloon is to be flown, No. 5 R/R is detailed to watch t
he storage

a :

drum before paying out cable.

rtedBedding down. ee et ee tel
Carried ow _— —

Commands

STOP WINCH (or No. 5 F/R No. 5 F/R

START UP WINCH

if balloon is not

see SLR,Switch off rip link No. 1 F/R Bs ae : ye
Reeve and tie handling Nos. 2, 3, an 

b

se No. 5 F/R No. 5 F/R
Disengage winch,

engage gipsy-head

Man central snatch-

block, spider and

rudder

No. 1 F/R, No. 2 No. 1

R/R and Nos. 4

. 1 R/RUnfasten rip cord No. 1 Be No. /

HAUL IN ON GIPSY- No. 5 F/R

HEAD

WATCH BLOCKS All crewmen

STOP HAULING No. 5 ae ees

Fasten rip cord f No. 1 R/ ee

Attach slips to mooring Nos. 1

lines 
j i

Attach cradle slips and Nos. 2 and 3 No

rigging-line sandbags 
oes

Attach slips to handling Nos. 2, 3, and 4

lines
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PAY OUT GIPSY- No. 5 F/R

HEAD

Overhaul spider No. 2 R/R

Tension handling-line

slips

Furl rudder and fins All crewmen
Nore.—Leave gipsy-head engaged and winch disengaged and tieoff fins and rudder after furling.

c. Procedure for bedding down.—(1) When a balloon is
to be bedded down from the flying position, it is first brought
to point of attachment. If the balloon is tail-line moored,
it is to be treated as though at point of attachment for the
purpose of bedding down; the wire pyramid is simply al-

lowed to collapse as the balloon is hauled down onto the
bed, and the tail line is detached from the tail-line bungee
strop before the balloon is bedded down. In windy weather,
the tail-line can be untied and manned to steady the bal-
loon during the process of bedding down. If the balloon
is at mooring-circle close-haul, it is brought to point of
attachment for the purpose of bedding down by casting
off the sandbags on the front handling lines and untying
the rear handling lines from the transverse strop and un-
reeving them from the blocks on the mooring circle. If the
balloon is at midship mooring, it is to be treated as though
at point of attachment for the purpose of bedding down; the
wire pyramid is simply allowed to collapse as the balloon is
hauled down onto the bed, and the trolley assembly is de-
tached from the running line before the balloon is bedded
down.

(2) When the balloon is being hauled down onto the bed,
the man at the central anchorage stands so that the junc-
tion assembly is between him and the spider. With palms
up, he parts the foot ropes to right and left, taking care
not to become entangled in the rigging or flying cable in
case the balloon should accidentally rise. As soon as the
junction assembly is lowered to the central anchorage snatch-
block, he covers it with a fabric pillow, which he should
have in a convenient position for the purpose.

(3) When the balloon is being hauled down onto the bed,
the men on the rudder draw the rudder as far as possible
to one side, and one man inserts his arm into the rudder air
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scoop so as to let out some of the air from the rudder. If

the balloon comes down slightly off wind, the rudder is pulled

to the downwind side.

(4) The order STOP HAULING is given when the lowest

point of the ballonet is about 18 inches from the ground.

This is of particular importance to enable the balloon to

be bedded correctly. 2

(5) The rip cord is tied to a suitable main point on the bed,

and the upper cradle slips, rigging-line sandbags, and moor-

ing and tensioning slips on the mooring lines are attached

as rapidly as possible, the men working from nose to tail.

The upper cradle slips and rigging-line sandbags are ten-

sioned sufficiently to bring the balloon down to its correct and

final position on the bed, so that the ballonet air scoop is

just clear of the ground, the envelope is about 18 inches above

the central anchorage, and the junction of the rudder and

ballonet is from 3 to 5 feet above the ground.

(6) The mooring and tensioning slips are attached to the

handling lines after the balloon is in its final position on the

ped. When the order pay ouT GIPSy-HEAD is given, the winch

operator eases away on the gipsy-head sufficiently for the

spider to be moved toward the central anchorage (over-

hauled) so that the tensioning and mooring slips on the

handling lines can be tensioned, leaving handling lines slack

from grommets to spider. :

(7) When the balloon is bedded down for @ period of time

the rudder must be furled. After all of the ground rigging

has been put in place, all members of the crew assist. in

furling fins and in fastening the rudder-protection sheet to

n.

Soe rudder-protection sheet is laid on the bed directly
under the rudder.

(b) Nos. 4 deflate the rudder as the balloon is bedded down,

one by untying and keeping open the rudder deflation appen-

dix and the other by holding open the nonreturn valve in the

rudder air scoop. d

(ec) The tie lines on the front end of the sheet are tied to

circular patches on each side of the ballonet by means of a

single bow knot.

(d) ‘Working toward the tail and fastening the hooks on

each side simultaneously, the men hook the sheet to the

rudder-protection sheet lines, making certain that the hooks
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on the edge of the sheet are turned outward, so that the
bajloon fabric will not be damaged. To facilitate this opera-
tion, the men fastening the hooks report to each other as each

hook is attached, for example, ‘First hook fastened,” “Second

hook fastened,” etc. Only one hook is placed on the rudder-
protection sheet line between adjacent circular patches.

(e) The left side of the rear end’of the sheet is fastened
by running the tie line through the thimble of the rearmost
circular patch and then lacing this line through the eyelets
in the end of the sheet and tying it to the rearmost circular
patch on the right side of the rudder with a single bow knot.
This line should be drawn up tightly in order to gather or
make tucks in the rudder-protection sheet.

(f) The tie line on the right side of the sheet is tied'to the
rearmost circular patch with a single bow knot.

(g) To remove the rudder-protection sheet, the single bow
knots are untied and the hooks are taken off.

(8) When the balloon is bedded down for a period of time,
the fins also must be furled. Two fin-furling lines are pro-
vided for this purpose. ‘To furl the fins it will be necessary to
use a stepladder, which will be placed with the steps facing
the balloon. It is unnecessary to rush the job of furling the
fins, as there always will be sufficient time to carry out the
following procedure exactly. Hastily furling the fins or using
knots or procedure other than given below will result in a
loss of time when it is necessary to unfurl the fins quickly.

(a) The fins are deflated through the deflation appendixes,
and then are rolled under until the upper and lower fin-
furling tabs meet. The appendixes are tied off immediately
after rudder and fins are furled.

(bo) The crown of the eye-splice on the fin-furling line is
passed up through the lower forward tab and then through
the corresponding upper front tab.

(c) The line is gathered into a single bight, and this bight
is pushed through the projecting crown of the eye-splice,
leaving about 1 inch protruding. The eye-splice is pulled
back so that the tabs are drawn close together.

(d) A bight is drawn through the next lower tab and up
through the corresponding upper tab so that it protrudes
about 1 inch. A bight is taken in the remainder of the line
and passed through this protruding loop, the loop is pulled
back, and the tabs are drawn close together.

(e) From this point, the procedure is repeated.
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(f) The fins are released by pulling the free end of the

furling line and removing the furling line from the balloon.

d. Procedure for going from bed to point of attachment.—

Normally, the handling lines are left tied off to the spider

while the balloon is bedded down, although they are untied

from the spider, unreeved from the bed blocks, and tied

off to the mooring-circle anchorage as a storm precaution.

The flying cable always remains attached to the balloon.

The balloon is hauled down with the gipsy-head just

enough to take the tension off the upper cradle slips and

rigging-line sandbags. Rudder and fins are unfurled. All

slips and rigging-line sandbags are then removed from the

balloon. The rip cord is untied and manned. The gipsy-head

is then paid out to raise the balloon to point of attachment.

Care should be exercised to make sure that the central-

anchorage snatch-block is in an upright position, with no

kinks in the cable. No. 1 R/R fastens the rip cord to the

standing part of the flying cable between the two cable clamps

by means of a bowline.

HB 94. Manuva Hanpiinc.—a. General—The principle of

manual handling is the same as that for mechanical handling.

The operational procedure is modified only to the extent of

substituting manpower for mechanical power. (See fig. 19.)

b. Procedure for forming crew.—Balloon chief and 10 men

are needed. The number required to haul on the tackle will

depend to some extent on the weather, but all available crew-

men should always be used.

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.

Balloon chief telis off:

Front rank, left side.

Rear rank, right side.

No. 1 front rank, side chief and point of attachment.

No. 1 rear rank, side chief and rip cord.

Nos. 2 both ranks, front handling lines.

Nos. 3 both ranks, center handling lines.

Nos. 4 both ranks, rear handling lines and rudder.

No. 5 front rank, winch operator.

No. 5 rear rank, spider and tackle.
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Balloon chief commands: Bedding down. Reported

1, LEFT, 2. FACE. Commands Carried out by— by—

1. DETAILS, 2. POSTS. STOP WINCH (or START No.5 F/R No.5 F/R

Bed to point of attachment. Reported UP WINCH if balloon is

Commands Carried out by— by— not flying)

START UP WINCH No. 5 F/R No. 5 F/R Switch off rip link No. 1 F/R No. 1 F/R
Remove slips from han- Nos. 2, 3, and 4 Nos. 1 Reeve and tie handling Nos. 2,3, and 4 Nos. 1

dling lines lines :

Man the tackle Nos. 2, 3, 4, and Man the central snatch- No. 1 F/R and Nos. 1

No.5 B/R No. 5 R/R block and rudder Nos. 4

HAUL IN ON TACKLE Nos. 2, 3, 4, and Unfasten rip cord No. 1 R/R No. 1 R/R

No. 5 R/R Man the tackle and spider Nos. 2, 3, and No. 5 R/R

STOP HAULING Nos. 2, 3, 4, and No. 5 R/R
No.5 R/R PAY OUT WINCH No.5 F/R No. 5 F/R

Tie off Nos. 2 and | STOP WINCH No. 5 F/R No. 5 F/R

No. 5 R/R No.5 R/R HAUL IN ON TACKLE Nos. 2, 3, and

Unfurl rudder and fins Nos. 4 Nos. 1 No.5 R/R
Remove cradle slips and Nos. 2 and 3 Nos, 1 WATCH BLOCKS All crewmen

rigging-line sandbags " STOP HAULING Nos. 2, 3, and

Remove slips from moor- Nos. 1 Nos. 1 No. 5 R/R
ing lines Tie off No. 5 R/R and No.5 R/R

Unfasten rip cord No.1 R/R No.1 R/R : Nos. 2

MAN THE TACKLE Nos. 2, 3, 4, and Fasten rip cord No. 1 R/R No. 1 R/R
No. 5 R/R No. 5 R/R Attach slips to mooring Nos. 1 Nos. 1

Untie tackle Nos. 2 and lines

No.5 R/R No.5 R/R Attach cradle slips and Nos. 2 and 3 Nos. 1

Man the central snatch- No. 1F/R rigging-line sandbags

block Attach slips to handling Nos. 2, 3, and 4 Nos. 1
EASE OFF TACKLE Nos. 2, 3, 4, and lines

No.5 R/R UNTIE Nos. 2, 3, and No. 5 R/R
HAUL IN ON WINCH No. 5 F/R No. 5 R/R

STOP WINCH No. 5 F/R Overhaul spider No. 5 R/R

Fasten rip cord No. 1 R/R No.1 R/R Tension handling-line Nos. 2, 3, and 4

Switch on rip link No. 1 F/R No. 1 F/R slips

Untie and unreeve han- Nos. 2, 3, and 4 Nos. 1 Furl rudder and fins All crewmen

dling lines Note.—The rudder and fins are furled and tied off ready for the
next order to fly.

Notr.—Now the balloon can be flown or close-hauled. If the

balloon is to be flown, the balloon chief must detail a crewman H 95. Turninc BALLOON ON CraDLE BED.—a. General_—Every

feo revel the etorave drum beiore paying outicable: possible care is to be taken to keep the balloon headed into
the wind at all times. It will often be difficult to observe from
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the rigging patches whether the nose of the balloon is off

wind; however, when the nose of the balloon is denting first

on one side and then on the other side, due to a surge of gas

within the balloon, or when the upper cradle slips are closer

to the balloon on the leeward side than on the windward side,

these are sure indications that the balloon needs to be turned.

A wind sock should also be placed on each site to help deter-

mine the position of the balloon relative to the wind. In calm

weather, one or more men can be detailed to turn the balloon.

In conditions of high wind and rapid changes of wind direc-

tion, it is necessary to turn the balloon as rapidly as possible

and an adequate crew must be used. The safety of the bal-

loon will often depend on prompt action in starting to turn the

balloon when the wind changes.

b. Procedure for forming crew.—Balloon chief and eight

men are needed.

Balloon chief commands:

1. BALLOON cREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells off:

Front rank, left side.

Rear rank, right side.

Nos. 1 and 2 both ranks, cradle slips and rigging-line

sandbags.

Nos. 3 and 4 both ranks, mooring and tensioning slips.

Move nose left (or right).

Prepare right (or left) side first.

Balloon chief commands:

1. LEFT, 2. FACE.

1. DETAILS, 2. POSTS.

c. Procedure for turning.

Carried out Reported

Commands by— by—

Untie, unreeve, and coil Nos. 3 and 4 Nos. 4

handling lines

Transfer lower cradle Nos. 1 and 2 Nos. 1

slips and foot ropes

MOVE FIRST PICKET Nos. 3 and 4 Nos. 4

Move second picket Nos. 3 and 4 Nos. 4

Move third picket Nos. 3 and 4 Nos. 4

Move fourth picket Nos. 3 and 4 Nos. 4
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Move fifth picket Nos. 3 and 4 Nos. 4

BED DOWN

Transfer rip cord No. 1 R/R No. 1 R/R

Replace lower cradle Nos. 1 and 2

slips and foot ropes

Pass upper cradle slips Nos. 1 and 2

under flying cable

Adjust mooring slips Nos. 3 and 4 Nos. 1

Move tackle Nos. 2

Reeve and tie handling Nos. 2,3,and4 Nos. 1

lines

Nore.—Foot ropes are always to be replaced in their normal posi-

tions when the balloon is bedded down after turning and are never

to be left withdrawn through the eye-splices of the bedding strops.

d. Preparing to turn.—The lower cradle slips are unhooked

from the grommets on the octagon, starting on the leeward

side, and are hooked onto the bedding strops on the relative

rigging patches so that each of these lower cradle slips runs

upward alongside the corresponding upper cradle slip. In

windy weather, both sets of slips should be tensioned to insure

that the balloon is held firmly to the cradle leg ballast in

every case. Tension of these slips on the windward side

should be firmer than on the leeward side. Each foot rope is

drawn up through the loop of its rigging patch or the bedding

strop so that it will be kept clear of the cradle legs and ballast

while the balloon is being turned. If the balloon must be

turned only one point from a main point, the handling lines

need not be untied from the spider and coiled up to hang

below their looped cut-splices.

e. Turning.—(1) Each mooring slip (complete with ten-

sioning bags) is moved one point on the mooring circle. If

the balloon is being turned clockwise (nose right, tail left),

the mooring slips'are moved in a clockwise direction, starting

with the front mooring slip on the left side of the balloon

and the rear mooring slip on the right. For turning counter-

clockwise, the right front and. left rear mooring slips are

moved first. One man hauls outward on the mooring slip

to enable another man to unhook the slip from the mooring-

circle anchorage and move it to the next point. A slight

movement of the adjusting block may be necessary; however,

the blocks should not be moved indiscriminately. When the

e
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handling and mooring lines are tied off to the mooring-circle

anchorages, as in storm precautions, these must also be untied

and moved. Movements of individual mcoring slips along

the circle are described as picket movements. When all

mooring slips have been moved one picket each, the balloon

has been moved one point on the mooring circle.

(2) There may be times when slight adjustments on the

mooring slips are desirable to facilitate turning under ad-

verse conditions. For example, when turning a balloon in

a clockwise direction (nose right, tail left), the right nose

and left tail mooring slips should be taut, and the left nose

and right tail mooring slips should be slack. A simple way

to apply this principle is to adjusi, the tension of the moor-

ing slips (and the handling and mooring lines, if these are

tied to the mooring-circle anchorages) so that the first and

second ones moved on either side are left slack, the third ones

moved are left firm, and the fourth and fifth ones moved

are left tight. This procedure will allow the balloon to swing

with ease.

(8) At the same time the mooring slips are being moved,

the rigging-line sandbags and the cradle leg ballast are

shifted around progressively by crewmen working from the

nose and tail of the balloon, meeting at the middle of the

balloon at the conclusion of every point turned. The rate

of movement of these sandbags controls the speed of turning

the balloon.

(4) The safety of the balloon during the operation of turn-

ing is almost entirely dependent upon the care taken in

moving the mooring slips. Upon completion of every point

turned, the tension of mooring and tensioning slips is to be

adjusted. Attention must also be paid to the correct height

of the balloon, as there is a tendency for the balloon to be

lowered during the operation of turning. Work on the two

sides of the balloon should proceed at an equal pace. Ex-

perience will teach the proper distance that ballast and sand-

bags should be moved to accomplish a turn of one point,

(5) The rip cord is left fastened to a suitable main point,

and is transferred to another when necessary either during

turning or after.

(6) Turning movements of the balloon are undertaken

one point at a time. No attempt should be made to force
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the balloon around by undue hauling on the mooring slips.

If the balloon does not turn readily, the balloon chief should

stop operations immediately and determine the trouble.

f. Bedding down after turning—Q(1) The lower cradle slips

are replaced on the octagon, and spare grommets should be

available on the octagon for this purpose. The foot ropes

are replaced in their normal positions. The hauling tackle

is moved to another hauling anchorage if necessary. The

handling lines are reeved through the bed blocks and tied _

off to the spider, or are tied to the mooring-circle anchorages.

(2) After the balloon has been turned, cradle slips are un-

hooked and passed under the flying cable, to prevent fouling

of the flying cable. If the pyramid is still attached, upper

cradle slips will be passed under the pyramid legs to prevent

fouling. If the balloon is turned several points, it may be

necessary to take these precautions during the turning

operation.

@ 96. Tam-Line Moortne.—a. Tail-line mooring is highly

desirable if sufficient space for a tail-line mooring circle is

available, since from this position the balloon can be flown

or moored in a minimum of time and with a minimum of

personnel. A balloon can be either flown or bedded down

from a tail-line mooring position. (See fig. 20.)

b. Procedure for forming crew.—Balloon chief and five men

are needed.

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells off:

No. 1 front rank, side chief and point of attachment.

No. 1 rear rank, side chief and rip cord.

No. 2 both ranks, tail line.

No. 3 winch operator.

Balloon chief commands:

1. LEFT, 2. FACE.

1. pEvTaiLs, 2, POSTS.
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To fiy. Reported

Commands Carried out by— by—

START UP WINCH No. 3 No. 3

HAUL IN ON WINCH No. 3

STOP WINCH No. 3

Transfer rip cord No.1 R/R No. 1 R/R

Switch on rip link No. 1 F/R No. 1 FYR

Unshackle No.1 F/R No. 1 F/R

Untoggle tail line Nos. 2 No. 2 F/R

Nots.—Before paying out flying cable, the balloon chief details

one crewman to watch the storage drum.

To moor. Reported

Commands Carried out by— by—

STOP WINCH No. 3

Toggle and hold tail Nos. 2 No. 2 F/R

line

Switch off rip link No. 1 F/R No.1 F/R

Shackle on No. 1 F/R No. 1 F/R

PAY OUT WINCH No. 3

Transfer rip cord No.1 R/R No.1 R/R

Tension and tie off Nos. 2 No. 2 F/R

tail line

@-97. TuRNING BaLLoon at TatL-Ling Moorinc.—da, When the

balloon is at tail-line mooring, one strop is always detached

from the tail-line mooring-circle cable. The block to which

the tail line is attached is thus free to ride two sections of

the cable. When the wind shifts sufficiently to bring the

block into close proximity with one of the supporting strops,

it is necessary to open a new section of the cable and to

close the one no longer required by the movement of the

block. This switch is made by releasing the supporting strops

nearest the block and by reengaging the one previously

released.

bv. To engage and release the strops, a tackle arrangement

called a handy-billy is used. The handy-billy enables one

man to make the switch.

@ 98. Moorinc-CircLE CLosE-Havut.—a. Mooring-circle close-

haul is used on established sites where sufficient space is not

available for a tail-line mooring circle, and the balloon in

operation has not been rigged for midship mooring (see

:
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par. 100). A balloon can be either flown or bedded down b. Procedure for forming erew.—Balloon chief and seven
from a mooring-circle close-haul position. (See fig. 21.) men are needed.

\ i Balloon chief commands:

1. BALLOON CREW, 2. FALL IN,

COUNT OFF.

Balloon chief tells off:

No. 1 front rank, side chief and point of attachment.

No. 1 rear rank, side chief and rip cord.

Nos. 2 both ranks, front handling lines.

Nos. 3 both ranks, transverse strop and rear handling

lines.

No. 4 front rank, winch operator,

Balloon chief commands:

g 1. Lert, 2. FACE.
a * 1. DETAILS, 2. POSTS.
g To fly. Reported

© Commands Carried out by— by—
3 START UP WINCH No, 4. No. 4

3 ; HAUL IN ON WINCH No. 4

ee STOP WINCH No. 4

FI Slack off tensioning No. 1 R/R No.1 R/R

Ei slip

aS) Unfasten and man rear Nos. 3 Nos. 3

a handling lines
8 Transfer rip cord No.1 R/R No.1 R/R

a Switch on rip link No. 1 F/R No. 1 F/R

a Unshackle No. 1 F/R No. 1 F/R
x Unfasten and man front Nos. 2 Nos. 2

a handling lines

5 Notre.—Betore paying out flying cable, the balloon chief details
& one crewman to watch the storage drum.

To moor. Reported

Commands Carried out by— by—

STOP WINCH No. 4

Reeve and tie rear Nos. 3 and1 Nos. 1

handling lines

Switch off rip link No.1 F/R No. 1 F/R

\ Shackle on No.1 F/R / No. 1 F/R

\ PAY OUT WINCH No. 4

| Transfer rip cord No.1 R/R No. 1 R/R

< i; IN a
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Tension running slip No. 1 R/R No. 1 R/R

Fasten sandbags and Nos, 2 and 3 Nos, 2

snubbers to front

handling lines _

Nore.—If there are any folds or creases under the rear handling

patches, tension in the rear handling lines must be relaxed slightly.

If the wind drops, it will be necessary to take up the tension in the
rear handling lines. In either case the running tensioning slip

must be slacked off and the rear handling lines untied and tied

again to the transverse strop.

H 99. TurNING BaLLoon at Moortnc-CircLe CLose-HavL.—

When a balloon is moored at the mooring-circle close-haul

position, it may be necessary to turn the nose of the balloon

if the wind direction should change. Under normal condi-

tions this operation may be successfully carried out by three

crewmen under the direction of the balloon chief. The

front handling line on the leeward side is moved first. The

sandbags are untoggled from the spider. The spider and

the sandbags attached to the cut-splices remain attached to

the handling line. The sandbags are dragged to the new

position and placed a little too far out, so that they can be

brought in when they are toggled onto the spider. The

other front handling line is moved similarly. The snubbers

are adjusted again and the single sandbag tensioned so that

it just touches the ground. When the nose of the balloon

is anchored in its new position, the tail is moved. One man

slacks off the running tensioning slip, another hauls down

on the standing part of the rear handling line on the wind-

ward side, while the third member of the crew removes the

bed block and carries it to its new position on the mooring-

circle anchorage and attaches it. The crew then goes to

the other rear handling line and moves the block a cor-

responding number of points. After the turning is completed

the running tensioning slip is tensioned.

B 100. Mipsuze Moorine.—a. Definition—Midship mooring

is a method of securing the balloon by means of the 37-foot

circle and the pyramid so that the nose of the balloon can

swing into the wind. The balloon rides at midship mooring

much as it does at tail-line mooring. (See fig. 22.)
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b. Advantages.—Midship mooring has four advantages

over mooring-circle close-haul:

(1) Less space is required for securing the balloon at

midship mooring.

(2) The balloon may be flown or moored more quickly

when using midship mooring.

(3) The flexibility of midship mooring allows more freedom

for the balloon to vane with the wind.

(4) The number of crewmen required is reduced from

seven to five.

ce. References Dimensions and method of placing ground

rigging will be found in FM 4-184 (when published). Ref-

erence is made to FM 4-196 (when published) for special

rigging required on the balloon.

ad. Procedure for forming crew.—Balloon chief and five

crewmen are needed.

Balloon chief commands:

1, BALLOON cREW, 2. FALL IN.

COUNT OFF.

Balloon chief telis off:

No. 1 front rank, side chief and point of attachment.

No. 1 rear rank, side chief and rip cord.

No. 2 front rank, running line.

No, 2 rear rank, tail line.

No. 3 winch operator.

Balloon chief commands:

1. LEFT, 2. FACE.

1. DETAILS, 2. POSTS.

To moor: Carried out Reported

Commands by— by—

STOP WINCH No. 3 No.3

Switch off rip link No.1 F/R No.1 F/R

Reeve running line No.2 F/R No.2 F/R

Shackle on No.1 F/R No.1 F/R

PAY OUT WINCH No. 3

STOP WINCH No. 3 No.3

Transfer rip cord No. 1R/R No. 1 R/R

Tension and tie off No. 2 F/R No.2 F/R

running line

Nore.—Throughout these operations, No. 2 R/R steadies the

balloon by holding the tail line. In case of a strong wind, the

balloon chief may designate No. 1 F/R to assist on the tail line

after the pyramid has been shackled onto the junction strop and

the winch is payed out.
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Po fly: Carried out Reported

Commands by— by—

START UP WINCH No. 3 No.3

HAUL IN ON WINCH No. 3

STOP WINCH No. 3 No.3

Transfer rip cord - No.1 R/R No.1 R/R

Switch on rip link No. 1 F/R

Unshackle Yo. 1 F/R

Unreeve running line No. 2 F/R No. %

FLY THE BALLOON

e. Mooring the balloon.—The balloon is brought down to

point of attachment and the rip link is switched off. The

running-line snatch-block on the trolley assembly is then

locked on the running line, the pyramid is shackled onto the

junction strop, and the winch is payed out until the balloon

is riding on the pyramid. The rip cord is then transferred

and the tensioning strop is reeved through the clevis on the

mooring-cirele snatch-block, and is tied with a picketing

hitch.

f. Flying the balloon.—The balloon is hauled in slightly

with the winch to remove tension on the pyramid. The rip

cord is then transferred, the rip link is switched on, and the

pyramid is unshackled. At this time the snatch-block on

the running line is removed and the balloon is ready to fly.

g. Turning the balloon.—The principle involved in turning

the balloon at midship mooring and tail-line mooring is the

same (see par. 97).

H 101. Storm Precaurions.—a. Bedding down the balloon.—

In high winds or when a gale warning has been issued, the

balloon should be bedded down and additional precautions

taken. These precautions are discussed below and are illus-

trated in figure 23.

(1) The handling lines are untied from the spider, un-

reeved through the bed blocks, and tied off directly to the

U-bolts of the mooring-circle anchorages with picketing

hitches.

(2) The mooring-line extensions are reefbent to the eye-

splices in the mooring lines and are tied off with picketing

hitches to the mooring-circle anchorages.

510518°—48-—6 17



| (3) Three additional sandbags are attached to the| Straight cut-splices on Nos. 2 and 5 cradle legs by passing| the sandbag suspension lines through the straight cut-
splices and over the toggles of Spare upper cradle slips.

(4) A second set of upper cradle slips is attached between
the ballast blocks on each cradle leg and the corresponding
Spare bedding strops. On the Nos. 2 and 5 lines, the slips
are attached between the additional sandbags and the spare
bedding strops.

(5) An additional sandbag is added to each rigging-line
sandbag nest.

(6) On the D-8 balloon, additional ballast must be added
to the cradle legs, as this balloon has a greater lift and more
surface is exposed to the wind,

(D_A third ground cloth is spread over the cradle under
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2 6. Turning the balloon on the bed.—(1) In high winds orae g when a gale warning has been issued, all members of thegt g crew must be ready at a moment’s notice to turn the balloon33 = on the bed. Any delay when the wind direction changesre 5 rapidly will allow the wind to come around and hit the bal-aS a loon broadside, making the turning more difficult and. hazardous.
ou (2) During the operation of turning, if the concrete ballastZ blocks show any tendency to be lifted off the bed, the lowerg cradle slips should not be transferred from the octagon toa the rigging patches or bedding strops, but should be moved

along the octagon as necessary, using additional grommets.
(3) In high winds, it will be easier and safer to leave each

handling line tied off to the mooring-circle anchorage while
the corresponding mooring slip is being moved to the next
point. The mooring slip can then be tensioned while the
handling-line or mooring-line extension is untied and made
fast to the new point. This is particularly true of the front
handling and mooring lines on the windward side, where
the greatest tension occurs.

ce. Tail-line mooring.—Strong, gusty surface winds, which
| shift suddenly in direction (usually accompanying a thunder-
¢ storm) may endanger a balloon at tail-line mooring, since

the strops holding the tail-line mooring cable cannot be
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shifted rapidly enough to.meet the changing wind condi-

tions. If it is not desired to bed down the balloon, the tail

line should be untoggled and manned by several crew mem-

bers. Men holding the tail line will prevent too great a

strain being placed on the balloon, and will permit flexibility

in maneuvering the nose of the balloon into the wind. Addi-

tional ground cloths should be laid on the bed where the

rudder might sweep the ground and on either side of the

bed where the balloon might hit the ground in rolling.

d. Mooring-cirele close-haul and midship mooring.—

Strong, gusty surface winds which shift suddenly in direc-

tion will endanger a balloon at mooring-circle close-haul,

or midship mooring, and under these conditions the balloon

should be bedded down immediately.

@ 102. WrIcHinc Orr.—lIt is desirable that weigh-off be taken

before mooring the balloon after a flight. If the balloon is to

be weighed off from a bedded-down position or close-haul

position, the balloon is released as prescribed in the drills for

flying from these positions and is allowed to rise to a height of

25 feet. At this height, the balloon is free from ground dis-

turbances. As soon as the balloon starts to ascend, No. 2 F/R

or some other designated crewman obtains the weigh-off

stand and places it at the designated mark along the flying

cable. No. 1 R/R or some other designated crewman secures

the flying cable to the stake. The balloon chief, assisted by

No. 2 F/R, takes the scale reading. When the weigh-off is

completed, No. 2 F/R replaces the weigh-off stand, and

No. 1 R/R releases the flying cable from the stake. See

figure 24 for method of obtaining weigh-off.

@ 103. Toppinc-Up.—a. General.— Ordinarily, the balloon

will be bedded down daily for inspection and may he topped

up most conveniently while bedded down. If it is not desired

to bed down the balloon for topping-up, the balloon may be

hauled down mechanically or manually with the handling

lines (as if to bed down) until the topping-up orifice is within

reach, and then may be topped up while held in this position

with the handling lines. The procedure for topping-up by

this method with mechanical handling is given in b below.
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b. Procedure for forming crew.—Balloon chief and ten men

are needed:

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells off:

Front rank, left side.

Rear rank, right side.

No. 1 front rank, side chief, point of attachment, and

front handling line.

No. 1 rear rank, side chief and rip cord.

No. 2 front rank, front handling line and gipsy-head.

No. 2 rear rank, front handling line and spider.

No. 3 both ranks, center handling lines and gas
cylinders.

No. 4 both ranks, rear handling lines and rudder.

No. 5 front rank, winch operator.

No. 5 rear rank, gas worker.

Balloon chief commands:

1, LEFT, 2. FACE.

1, DETAILS, 2. POSTS.

To haul down and top up.
Reported

Commands Carried out by— by—

STOP WINCH No. 5 F/R No.5 F/R

Switch off rip link No.1 F/R No. 1 F/R

Reeve and tie handling No. 1 F/R, No. 2 Nos. 1

lines R/R Nos. 3 and 4

Disengage winch, No.5 F/R No. 5 F/R

engage gipsy-head

Man central snatch- No. 1 F/R, No. 2 Nos. 1

block, spider, and R/R Nos. 4

rudder

Unfasten rip cord No.1 R/R No. 1 R/R

HAUL IN ON GIPSY- No.5 F/R

HEAD

WATCH BLOCKS All crewmen

STOP HAULING No. 5 F/R

ADD (NUMBER) CYL- No.5 R/R, Nos.3 No. 5 R/R

INDERS OF GAS
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Nore.—At the command REEVE AND TIE HANDLING LINES, No. 2 F/R

brings his line in to the main point, at which place No. 1 F/R

takes the line and does the reeving and tying. No. 2 F/R goes on

to the gipsy-head. Immediately after reeving and tying handling
lines, Nos. 3 go to the cylinder stack, obtain the required number

of full cylinders of gas, and carry them to the vicinity of the
topping-up orifice. No. 5 R/R has obtained the topping-up tube

and is prepared to attach it to the cylinder and the balloon. As
soon as the gas is added, Nos. 3 and No. 5 R/R remove the cylinders

and topping-up tube,

To fly and weigh-off.
Reported

Commands Carried out by— by—

MAN CENTRAL No.1 F/R, No. 2 No.1 F/R

SNATCH -BLOCK, R/R, Nos. 4

SPIDER, AND RUD-

DER

PAY OUT GIPSY- No.5 F/R

HEAD

WATCH BLOCKS All crewmen.

Fasten rip cord No, 1 R/R No. 1 R/R

Switch on rip link No. 1 F/R No. 1 F/R

Untie and unreeve Nos. 1, 2, and4 Nos. 1

handling lines

Disengage gipsy-head, No.5 F/R No.5 FYR

engage winch

(Note.—Now the balloon is ready to fly.)

H 104. CasLE anD CaBLE ARMAMENT.—da. Maintaining flying

cable.—The flying cable is attached to the balloon at all

times. Each time the balloon is hauled down any grit or

dirt should be wiped off the cable, and once daily a light

protective coating of oil applied to the surface of the cable.

This may be done either by holding an oil-soaked rag around

the cable a few feet from the lead-off gear or by having the

cable pass through a specially constructed box, filled with

oil-soaked waste. Surplus oil should be wiped from the cable.

b, Attaching upper link and parachute.——The upper link is

attached, when the balloon is inflated (drill table I) by

Nos, 1 under supervision of the balloon chief. The parachute

is attached by Nos. 1 the first time the balloon is brought to

point of attachment. The parachute should be attached

when the balloon is moored at tail-line mooring, mooring-
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circle close-haul, or midship mooring. The procedure for

attaching the link and parachute is as follows:

Operations Carried out by—

Set safety pin at SAFE, No. 1 F/R

Remove terminal pin from cable- No.1F/R

terminal assembly.

Insert male end onto cable-terminal No. 1 R/R

assembly and fasten it with cable-

terminal pin.

Remove link pin from female end. No. 1 F/R

Fit female end onto bell-crank coup- No.1F/R

ler and fasten it.

Lift up parachute bag and interme- No. 1 R/R

diate cable.

Fasten parachute-bag grip to No.3 No.1 F/R

foot-rope on side opposite rip cord.

Fasten open end of parachute bag to No.1F/R

No. 2 and No. 5 foot-ropes.

Attach free end of intermediate cable No. 1 R/R

to cable-terminal assembly.

i y R, who—The parachute is taken from the box by No. 1 R/ ”

ReMi until No. 1 F/R is ready to attach it to the foot ropes.
At no time should the bag be laid on the ground or be lifted by

the intermediate cable.

c. Attaching lower link and parachute——When the balloon

is within approximately 200 feet of the height at which it

has been ordered to fly, the lower link and parachute are

attached to the flying cable. For the commands to attach

the lower link see drill tables II, IV, VI, VIII, and XII. This

operation is carried out by Nos. 1 using the following

procedure: Carried out

Operations by—

With wedge housing opposite U-clamp, No.1F/R

insert inner wedge into wedge hous-

ing about % inch. g

Place link on the flying cable, insert No.1 F/R

outer wedge flush with inner wedge.

Push wedge housing down over wedges. No.1 F/R

Tighten wedges in wedge with cramp. No. 1 FYR

Place parachute-bag grip housing No. 1R/R

around flying cable.
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Insert parachute-bag wedge into grip No. 1 R/R

housing and tap it into position.

Remove U-clamp from cutter housing. No. 1R/R
Engage flying cable in cable notch on No. 1 R/R

cutter housing and replace U-clamp.

Remove safety clip and put rubber No. 1 R/R
cap in position:

Nore.—No. 1 F/R removes the link from the box and No. 1 R/R
removes the parachute. At no time should the assembly be laid on
the ground or lifted by the intermediate cable or link. The link is
placed on the flying cable about 4 feet above the lead-off gear or
central-anchorage snatch-block. The parachute bag is attached 6
to 12 inches below the link.

d, Removing lower link and parachute-—The lower link
and parachute are removed each time the balloon is hauled
down. For the commands to remove the lower device, see
Drill Tables II, V, VII, IX, and XIII, The operations to
remove the link and parachute are carried out by Nos. 1
and are given below: Guricd- our

Operations by—

Remove rubber cap and put safety clip No. 1 R/R
in place to make link SAFE.

Remoye U-clamp, turn cutter housing No. 1 R/R
away from cable, and replace

U-clamp.

Remove wedges from wedge housing No. 1F/R
with cramp; remove link and cramp

from flying cable.

Remove parachute-bag grip housing No. i R/R

from flying cable.

Replace lethal assembly in box. Nos. 1
e. Removing upper link and parachute—-The upper link

and parachute should be removed weekly for servicing and

inspection. This is done when the balloon is moored at tail-
line mooring, mooring-circle close-haul, or midship mooring
by Nos. 1. The procedure for removing the upper link and
parachute is given below: Glerieal ait

Operations by—
Set the safety pin SAFE. No.1 F/R

Remove end of intermediate cable from No. 1 R/R
cable-terminal assembly.
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Remove parachute bag from foot ropes No. 1 F/R

and hand down to No. 1 R/R.

Remove female end from bell-crank No.1 F/R

coupler and replace link-pin.

Remove male end from cable-terminal No. 1 R/R

assembly and replace cable-terminal

pin.

f. Replacing upper link and parachute.—After the link and

parachute have been serviced or repaired, they are replaced

while the balloon is moored at tail-line mooring, mooring-

circle close-haul, or midship mooring. The link and para-

chute are attached by Nos. 1, using the same procedure as

described previously.

g. Reference concerning lethal devices is made to FM 4-191

(when published).

H 105. Dertation.—a. Procedure for forming crew—Balloon

chief and 10 men are needed:

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells off:

Front rank, left side.

Rear rank, right side.

Nos. 1 both ranks, side chiefs.

Nos. 2 both ranks, mooring and tensioning slips.

No. 3 both ranks, cradle slips and rigging-line sand-

bags.

No. 4 front rank, gas worker.

No. 4 rear rank, ballonet deflation sleeve.

Nos. 5 both ranks, running nose line.

Reported

Balloon chief commands: . Carried out by— by—

1. Lert, 2. FACE All crewmen

1. petTaiLs, 2. POSTS All crewmen

PREPARE FOR DEFLA- All crewmen Nos. 1

TION

Haul down on Nos. 4, 5, Nos. 3 Nos. 1

and 6 upper cradle

slips

s
e
s
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Place slip knot on defla- No. 4 R/R

tion appendix

Adjust blocks on mooring Nos. 2 Nos. 1

and tensioning slips

No. 4R/R

Wet down valve area No. 4 F/R No. 4 F/R

Nos. 5

REMOVE VALVE No. 4 F/R No. 4F/R

Close air scoop Nos. 5

Open ballonet appendix No. 4R/R

COMMENCE DEFLA- All crewmen

TION

b. Deflation procedure—(1) The balloon is bedded down

with the fins furled, the rudder unfurled, and the fin and

rudder deflation appendixes untied. A stepladder is placed

at the nose of the balloon with the steps facing the balloon,

and the valve box is placed at the tail.

(2) The handling lines are untied, unreeved, and coiled to

hang below the looped cut-splices.

(3) The foot ropes are unshackled and drawn out to their

fullest extent, and all twists are removed. The end of each

foot rope is looped to form a coil about 6 inches in diameter,

and each foot rope is coiled just below the rigging patch.

The foot ropes are coiled with the lay to prevent twisting

and kinking. Each coil is seized at four places and placed

in a fabric bag.

(4) The running nose line is reeved through the strop on

the nose patch. For this operation the stepladder is used.

The free end of the running nose line is tied to the eye-

spliced end with a single sheet-bend, and a slip is hooked

into the loop thus formed and is attached to the mooring

circle. ;

(5) Ground cloths are spread under the balloon, care being

taken to cover the concrete ballast blocks or cradle sandbags

as far as the upper cradle slips permit. The ground cloths

are folded against the’slips in such a manner that the cloths

can be unfolded to cover additional area when the slips are

removed. Thus the balloon fabric is protected as deflation

proceeds and the balloon is spread on the bed.

(6) The tail of the balloon is hauled down by shortening

Nos. 4,5, and 6 upper cradle slips to bring the ballonet defla-

tion appendix and the valve within reach.
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(7) The ballonet deflation appendix is untied and tied off

again with a quick-release slipknot.

(8) The mooring and tensioning slips are shortened at the

adjusting blocks to allow plenty of room for tensioning when

deflation commences.

(9) If it is not raining and the ground is dry, the ground

cloths around the tail of the balloon are thoroughly wet. The

balloon is thoroughly wet around the valve.

(10) The valve is removed and placed in the valve box.

(11) While the valve is being removed, the ballonet air-

scoop curtain is unbuckled and allowed to fall, so that no

more air will enter the ballonet. At the same time, the slip-

knot on the ballonet deflation appendix is released and the

appendix is rolled back on itself to help keep it open.

(12) The valve line, which is detached from the valve

when the valve is removed, is tied off to the valve-line secur-

ing cord and the slack of the line is put back inside the bal-

loon. The gas worker, when removing the valve and tying

the valve line, should avoid breathing the escaping gas.

(13) After the valve line is tied off, a cloth soaked in water

is placed in the valve aperture so as to hang half inside and

half outside the balloon. :

(14) As soon as the valve is removed, the crewmen immedi-

ately start to haul down on the running nose line and front

mooring lines in order to bring the nose of the balloon down

to the ground as quickly as they can. The nose must be

drawn down to the ground at the earliest possible moment to

prevent any wind getting under the balloon. Once on the

ground, the nose is held down by two crewmen until sufficient
gas is expelled from the balloon to enable the nose to be sand-

bagged down. The two crewmen hang the sandbags on the

nose as soon as possible and then sit on the bags if necessary.

(15) At no time should the tail of the balloon be allowed to

rise above its normal bedded-down position. In high winds,

the tail should be kept within 3 or 4 feet of the ground. This

maneuver may be accomplished by tying off the tail line to

the mooring circle.

(16) The gas worker watches the valve aperture to insure

that it does not become choked and thus prevent the flow of

gaS. HE MUST AVOID BREATHING GAs. Another crewman is dele-

gated to watch the ballonet deflation appendix to prevent

choking. These men should be relieved at intervals.
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(17) As the gas escapes, the upper cradle slips are removed,

starting at the nose, and the ground cloths are spread out to

their fullest extent.

(18) As the gas escapes, the mooring and tensioning slips

are tensioned progressively from nose to tail.

(19) To force out gas remaining in the balloon, the balloon

is rolled up from nose to tail. It is not necessary for any

member of the crew to walk on the balloon. The gas worker

is left at the tail to hold up the valve aperture, and another

crewman remains in position to hold open the ballonet defia-

tion appendix.

(20) The moment when rolling should begin depends en-

tirely on the wind. In calm weather, or in gusty weather,

if the gas begins to surge, rolling should be started at the

earliest possible moment. A strong, steady wind from the

nose will do much to help force out the gas, and rolling can

be started much later.

(21) The handling and mooring lines and rip cord are

freed and thrown into the roll as they are reached. The

crew should keep the roll tight and maintain a steady pres-

sure on the remaining gas in the balloon. Any loose fabric

is tucked into the roll to prevent any gas being trapped dur-

ing the rolling operation.

c. Emergency deflation procedure——tIf there is danger of

losing the balloon due to high winds, the deflation procedure

described above may be more effective and less injurious to

the balloon than pulling the rip cord, provided that the bal-

loon can be bedded down and that the gas envelope has not

been torn. There may not be time to lay ground cloths,

to furl the fins, or to detach and coil flying wires, and the

deflation may proceed without carrying out these operations.

If it is impossible to remove the valve, make two L-shaped

incisions with a knife blade in a panel just ahead of the valve,

taking care not to cut across seams. (In view of the proxim-

ity of these incisions, the order prohibiting two apertures still

holds.)

H 106. Packinc.—a. General.—The balloon, if dry, must be

packed as soon as possible after deflating to prevent forma-

tion of small pockets of air and gas. A wet balloon should.
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be dried out before packing. If it is necessary to pack a

wet balloon, a large label marked WET BALLOON should

be attached to the container so that the balloon can be

unpacked and dried out at the earliest possible moment.

b. Bed—Sufficient ground cloths to accommodate com-

pletely the spread-out balloon should be laid on the ground.

Where possible, these cloths should be laid on a clean piece

of ground outside the mooring circle, and not over the blocks

of the balloon bed. The balloon, after deflation on the bed,

can be rolled in a ground cloth and dragged to the new

position.

c. Laying out the balloon.—Walking on the balloon should

be avoided as far as possible. The procedure outlined below

is followed in laying out the balloon:

(1) Unroll- the balloon completely from tail to nose, so

that the center seam of the balloon lies on top and along

the center of the prepared ground cloths.

(2) Crew members take positions evenly around the

balloon, each member taking a handling and rigging patch.

(3) Haul outward and lay the balloon flat with center

seam straight along the middle of the packing area.

(4) Lay the rudder out flat on the left side of the balloon

and lay the fins out flat on either side.

d. Preparation for packing..—(1) Remove and coil the rip

cord, handling and mooring lines, tail-line bridle, and

running nose.line. (Foot ropes should have been coiled,

taped, and placed in fabric bags prior to deflation.)

(2) Remove bedding strops and grommets on bridles.

(3) Assemble valve, dry it if necessary, insert wedge to

lift diaphragm off seating, and replace valve in container.

(4) Wrap all buckles and snatch rings with strips of fabric

to prevent chafing.

(5) Crew members take positions evenly around balloon.

Each member finds the middle seam between handling

patches and rigging patches and hauls outward until the

balloon is laid out flat to the fullest extent, with the center

seam straight along the middle of the packing area.

e. Folding—(1) The left fin and then the right fin are

folded so that both lie flat on top of the balloon. The rudder

remains flat on the left side. The deflation appendixes of

the fins are laid out beside the valve aperture. :

“ nore: mene
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(2) Crew members take positions evenly along the right

side. They pick up the outer edge of the envelope at a seam

and fold fabric over toward the center of the balloon, so that

a longitudinal fold about 2 feet 6 inches in maximum width

and parallel to the center seam of the balloon will be made.

(3) Folding is continued. evenly until the inner edge of the

last fold lies along the center seam of the balloon. The

width of the fold will gradually increase until the last fold is

approximately 3 feet 6 inches wide. It is essential that each

fold should be made straight, even, and flat, the crew working

together and taking orders from the balloon chief.

(4) Folding is repeated on the left side of the balloon and

is stopped when space for one more fold is left between the

last fold made and the center seam of the balloon.

(5) The balloon inflation appendix and the ballonet defla-

tion appendix must lie underneath and in the center of the

last fold made on the left side of the balloon.

(6) One more fold is completed from the right side of

the balloon so that the left and right folds are lying straight,

flat, and edge to edge.

(7) The final fold is made from the left side, this last fold

being placed on top of the last fold on the right side. “The

inflation appendix of the balloon and the ballonet deflation

appendix will now lie on top of the folded balloon. The

deflation appendixes of the fins will lie flat on top of the

valve aperture.

(8) The balloon inflation appendix is untied and the ap-

pendix is laid flat toward the tail on top of the folded balloon.

The buckles of the inflation appendix cover are taped. -The

ballonet deflation appendix is unrolled and laid out.

(9) Fold the rudder like an accordion in approximately

3-foot folds so that it lies on top of the folded balloon with

its deflation appendix lying on top of the fin-deflation ap-

pendixes over the valve aperture.

f. Rolling—(1) If the balloon is to be packed in a valise

(canvas bag), roll the balloon tightly from the nose, keeping

the folds straight and edge to edge on the right side. Keep

the roll tight and even. During rolling, tuck in the edges and

loose fabric to prevent gas or air remaining in the roll. Press

heavily on the roll to drive any remaining gas or air to tail

and out through the inflation and deflation appendixes.
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When the roll is within a few feet of the tail, lift the tail and

wrap it tightly over the top of the roll.

(2) If the balloon is to be packed in a box, it need not be

rolled as described above unless it is necessary to force out

any remaining gas or air.

g. Packing in valise—(1) Roll up half of the wrapper and

place the roll under the balloon.

(2) Roll the balloon onto the wrapper. Avoid unrolling the

balloon.

(3) Unroll wrapper, leaving the balloon in center.

(4) Tie opposite corners of the wrapper tightly in pairs

diagonally over the top of the rolled balloon, using square

knots.

(5) Fit the valise mouth downward over the wrapped bal-

loon.

(6) Roll the bundle over until the valise mouth is upper-

most.

(7) Shake the bundle down into the valise and lace up the

valise.

h, Packing in box.—(1) The balloon is folded as described

above, and if necessary is rolled to force out remaining gas

or air. If rolled, the balloon is again unrolled on the ground

cloths, but is not unfolded.

(2) The packing box is placed at the edge of the ground

cloths on the down wind side of the bed.

(3) Crew members take positions at even intervals on

either side of the balloon. Opposite members grasp hands

underneath the balloon. They pick up the balloon. The

balloon now lies on a cradle formed by the outstretched arms

of the crew members.

(4) The balloon is carried to the box and lifted over the

edge. It is then carefully folded, accordionlike, into the box,

beginning with the tail. THE BALLOON IS NEVER DRAGGED ALONG

THE GROUND CLOTHS OR OVER THE EDGE OF THE BOX.

Section III

MANEUVERING IN EMERGENCIES

#107. Emercency Haut-Down.—a. When the winch is out

of order, a maneuvering spider (fig. 25) may be used to haul
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FicURE 25-—Emergency maneuvering formation and equipment.
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FicureE 25—Emergency maneuvering formation and equipment—

Continued.

down the balloon. A maneuvering spider also may be used

if the cable becomes entangled in surface obstructions. The

balloon squad is inadequate to haul a balloon down with a

maneuvering spider; therefore it will be necessary to obtain

extra men from an adjacent site or some other source. Fig-

ure 25 shows the way the emergency crew will form.

b. When the crew is available, the procedure will be:

Balloon chief commands:

1. EMERGENCY CREW, 2. FALL IN.

COUNT OFF.

Balloon chief tells off:

Front rank, left side.

Rear rank, right side.

No. 1 front rank, side chief and inside spider leg.

No. 1 rear rank, side chief, rip cord, and inside spider

leg.
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Nos. 3, 5, and 7, both ranks, inside spider legs.

Nos. 2, 4, 6, 8, 9, and 10, both ranks, outside spider legs,

No. 11 front rank, winch operator and snatch-block.
Balloon chief commands:

1. LEFT, 2. FACE.

1. MAN THE sPipER, 2. POSTS.

Nore.—The balloon chief of the distressed site always will be in
command; and Nos. a and No. 11 should be personnel of the squad
from the distressed site. Reported

Commands Carried out by— by—

ATTACH SNATCH- No. 11 No. 11

BLOCK TO CABLE

TAKE TENSION ON All crewmen

SPIDER,

ATTACH SANDBAGS Nos. 10 and 11

TO SPIDER

WALK THE SPIDER All crewmen

FORWARD (OR TO

THE RIGHT OR

LEFT)

HOLD IT

1. By THE NUMBERS,

2. MAN THE HAN- Nos. 2, 4; 6, 8,

DLING LINES 9, 3,5, 7, and 1

SWITCH OFF RIP LINK No.1 F/R

SANDBAGS ON CON- Nos. 10 and

CENTRATION FIT- No. 11

TING

UNFASTEN RIP CORD No.1 R/R

UNFASTEN CABLE AND No. 1 F/R

LETHAL DEVICE

ce. Procedure.—(1) The winch operator is responsible for

obtaining the spider and snatch-block and placing the

snatch-block on the cable. Other members of the crew are

detailed to obtain sandbags to place on the grommets of the

spider.

(2) The crew is formed and at ‘the command, 1. Man THE

SPIDER, 2. POSTS, the crew members take positions at the

arms of the spider as shown in figure 24. Nos. 10 and No. 11

hang a sufficient number of sandbags on the spider grommets

to equalize the lift of the balloon.
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All crewmen

No. 1 F/R
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———— Cl



107-108 ANTIAIRCRAFT ARTILLERY FIELD MANUAL

(3) The command for hauling down the balloon is WALK

THE SPIDER FORWARD. At the command HOLD IT, the

crew halts and holds the spider in position.

(4) When the balloon has been lowered until the handling

lines have touched the ground, the crew members are trans-

ferred to the handling lines by the command, 1. sy THE NUM-

BERS, 2. MAN THE HANDLING LINES, 2, 4, 6, 8, 9, 3,5, 7, and

1. At this command, the crew members designated leave

their posts at the spider and assume their posts at the han-

dling lines. Nos. 2, 8, and 5 on the front handling lines,

Nos. 4, 9, and 7 on the center handling lines, and Nos, 6 and 3

on the rear handling lines. Nos. 1 act as side chiefs. At

the command SANDBAGS ON CONCENTRATION FITTING,

Nos. 10 and No. 11 will transfer the sandbags from the spider

to the concentration fitting. The cable and lethal device

may then be detached from the concentration fitting and

the balloon may be walked to the bed, the rip cord being car-

ried by No. 1 R/R. The lethal device should be put in its

box immediately after being removed from the concentra-

tion fitting.

108. MANEUVERING OVER OBSTACLES.—a. When it is desired

to transfer an inflated balloon from one site to another and

there is a winch at each site and the transfer problem is not

complicated, the transfer can be accomplished by using both

winches and a double cable as shown in figure 26.

b. However, frequently the situation is more complicated

than the one just described, and a different means of accom-

plishment is desirable. By means of maneuvering cables

(fig. 25), maneuvering spider (fig. 25), sandbags, and snatch-

block, these obstructions may be crossed. At best, this

maneuvering entails risk and should not be attempted except

in calm weather. Any electric lines that are to be crossed

should first be switched off. The crew will consist of a

balloon chief and 10 crewmen.

ec. To remove the balloon from the bed with the maneuver-

ing cables, snatch-block, and spider, the procedure will be:

Balloon chief commands:

1. BALLOON CREW, 2. FALL IN.

COUNT OFF.
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Figure 26.—Method of transfer, using two winches.

Balloon chief tells off:

No. 1 front rank, side chief, point of attachment, and

inside leg of spider.

No. 1 rear rank, side chief, rip cord, and inside leg of

spider.

Nos. 2 both ranks, tail line and inside legs of spider.

Nos. 3 both ranks, long leg and outside legs of spider.

Nos. 4 both ranks, short leg and outside legs of spider.

Oy
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No. 5 front rank, truck driver. WALK SPIDER AWAY Nos. 1, 2,3, and 4

No. 5 rear rank, assistant truck driver and maneuver- FROM TRUCK
ing cables. Reported HOLD IT Nos. 1, 2,3, and 4

Commands Carried out by— by— UNFASTEN SHORT No.5 R/R No. 5 R/R
1. Lert, 2. FACE LEG
1. DETAILS, 2. POSTS PASS SHORT LEG No.5 R/R No.5 R/R

REMOVE FLYING OVER WIRE
CABLE Nos. 1 No. 1 F/R MOVE TRUCK FOR- No. 5 F/R

ATTACH MANEUVER- WARD

ING CABLES Nos. 1 No. 1 F/R STOP TRUCK No. 5 F/R
REEVE AND FASTEN FASTEN SHORT LEG No.5 R/R No. 5 R/R

LONG LEG TO TO TRUCK
TRUCK Nos. 1 and 3 No. 3 F/R WALK SPIDER TO Nos. 1, 2,3, and 4

MOVE TRUCK FOR- : TRUCK

WARD SLOWLY No. 5 F/R < REMOVE SNATCH- Nos. 1 No. 1 F/R
STOP TRUCK No. 5 F/R BLOCK FROM LONG :
TRANSFER RIPCORD No.1 R/R LEG
UNSHACKLE No.1 F/R UNFASTEN LONG LEG No.5 R/R No.5 R/R

UNTOGGLE TAIL LINE Nos. 2 No. 2 F/R ‘i PASS LONG LEG OVER No. 5 R/R No. 5 R/E
BACK TRUCK No. 5 F/R WIRE
STOP TRUCK No. 5 F/R e. To put the balloon on another bed, the procedure will be:

FASTEN SHORT LEG Reported

TO TRUCK Nos. 4 No. 4 F/R Balloon chief commands: Carried out by— by—

BACK TRUCK No.5 F/R BACK TRUCK ONTO No.5 F/R

STOP TRUCK No. 5 F/R _ BED
UNFASTEN, UNREEVE, STOP TRUCK No. 5 F/R

AND COIL LONG LEG No. 1 F/R No. 3 F/R REEVE AND FASTEN No.1 F/R No. 3 F/R
and Nos. 3 LONG LEG TO and Nos. 3

d. To cross a wire, the procedure will be: Reported TRUCK

Balloon chief commands: Carried out by— by— MOVE TRUCK FOR- No.5 F/R
FASTEN LONG LEG TO No. 5 R/R No. 5 R/R WARD

TRUCK STOP TRUCK No. 5 F/R

PLACE SNATCH- Nos.1 No. 1 F/R UNFASTEN SHORT Nos.4 No.4 F/R
BLOCK ON LONG LEG
LEG MOVE TRUCK FOR- No.5 F/R

MAN THE SPIDER Nos. 1,2,3,and4 Nos.1 WARD

TAKE TENSION ON Nos. 1, 2,3, and 4 STOP TRUCK No. 5 F/R

SPIDER TOGGLE AND HOLD Nos. 2 No. 2 F/R

ATTACH (NUMBER) No.5 R/R No. 5 R/R TAIL LINE
SANDBAGS TO SHACKLE ON No. 1 F/R No.1 F/R

SPIDER BACK UP TRUCK No. 5 F/R
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STOP TRUCK No.5 F/R

TRANSFER RIP CORD No.1R/R No. 1 R/R

TENSION AND TIE OFF Nos. 2 No. 2 F/R

TAIL LINE

REMOVE MANEUVER- Nos. 1 No. 1 F/R

ING CABLES

REEVE AND ATTACH Nos. 1 No. 1 F/R

FLYING CABLE

f. Procedure.—(1) To remove the balloon from the bed,

transfer operations should begin with the balloon at tail-line

mooring. The truck is placed in position and the transfer

equipment, which consists of a maneuvering cable and shack-

les and ring (see fig. 25), is laid out in preparation for use.

The maneuvering cable has two legs, one 220 feet long and

the other 175 feet long, attached to a shackle with eye-splices.

On the short leg is 40 feet of %4-inch rope so that crew mem-

bers can control that leg. The principle governing the use

of the maneuvering cable is that with it the balloon can be

flown from the apex of a right-angled triangle, the base and

hypotenuse of which are formed by the long leg and the

vertical side by the short leg. (See fig. 27.) With this equip-

ment laid out, the balloon chief forms the crew and tells off.

At the command 1. bETarLs, 2. POSTS, Nos. 1 take posts at the

central anchorage, Nos. 2 at the tail line, Nos. 3 at the outer

end of the long leg, Nos. 4 at the outer end of the short leg,

No. 5 F/R as truck driver, and No. 5 R/R on the left side of

truck cab, in position to relay commands to the truck driver.

The flying cable is removed. The maneuvering cables are

attached to the balloon and the long leg is reeved through

the central snatch-block and fastened to the truck. The

truck is moved forward to haul down the balloon and is

stopped when the load is taken off the pyramid. The rip

cord is transferred to the short leg. The balloon is prepared

for ascension, and the truck is backed up, allowing the bal-

loon to ascend. During the ascension, Nos. 2 will drop the

tail-line mooring cable so as to allow the truck to back onto

the bed. At that point where the short leg will reach the

truck, the truck is stopped and the short leg is fastened, a

second shackle being used for this purpose. The short leg

having been secured, the truck is backed toward the central

anchorage until the short leg carries the lift of the balloon.
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FicurE 27.—Method of maneuvering over obstacles.
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The long leg is then unfastened from the truck, removed from

the central snatch-block, and coiled so as to prevent entan-

glement while en route to the new position. The spider and

sandbags normally will have been stored on the truck during

the preparation of transfer equipment.

(2) To cross a wire, the truck is stopped as the maneuver-

ing cable approaches the obstruction. The long leg is un-

coiled and fastened to the truck. The spider is placed on

the long leg and sandbag ballast is added to the spider until

the lift of the balloon is counteracted. The spider is walked

away from the truck until the short leg can be unfastened.

The spider is then held in position. The short leg is un-

fastened and passed over the wire. The truck is moved

forward beyond the obstructing wire and the short leg is

refastened. Walking the spider toward the truck will permit

the short leg again to take the lift of the balloon. The spider

then may be removed from the long leg, and the long leg

unfastened from the truck and passed over the wire. The

unit then can proceed along the route.

(3) To put the balloon on another bed, Nos. 2 will drop

the tail-line mooring-circle cable. The truck will be backed

onto the bed and stopped in position so that the long leg

may be reeved through the central-anchorage snatch-block

and fastened to the truck. The long leg is reeved and fast-

ened. The truck is moved forward and stopped when the

long leg has taken the lift of the balloon. The short leg

is unfastened from the truck and the truck is again moved

forward, hauling the balloon down to the central anchorage.

The pyramid is shackled on, and the truck is then backed

up, allowing the balloon to be moored at tail-line mooring.

When the balloon is at tail-line mooring, the maneuvering

cables are removed and the flying cable attached.

Section IV

OPERATING AT MOBILE SITES

& 109. Genwrat.—Defense of airports and certain other in-

stallations demands special procedure, consisting of moving

the balloon quickly to its site, which might be in the center

of an airport runway, and then removing the balloon after

the alert has ended. This type of flying, usually achieved
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directly from the lead-off gear of a truck-mounted winch,

has proved successful.

EH 110. EquipMENT anD DriLLs.—a. Equipment necessary for a

mobile site consists of all items necessary for an ordinary

site plus a truck-mounted winch.

b. No special drills have been worked out for mobile sites.

@ 111, Procepure.—Detailed procedure must be developed to

fit the tactical situation, which will vary. However, the

normal circumstances will be

a. To construct a bed immediately off the airport, but

quickly accessible to the landing field.

b. When an alert occurs and the balloon is ordered flown

from the landing field runway, te attach the balloon to the

mobile winch, flying the balloon as close to the truck as

possible, and drive the truck to the runway. Then the bal-

loon can be fiown at Operational Height from the winch

lead-off gear. The truck will have to carry ballast sufficient

to offset the lack of deadmen.

SEcTION V

DRILL TABLES

# 112. GrweraL.—The following drill tables are included in

this manual:

Table No. Title

I. Drill to inflate balloon.

II. Mechanical drill for flying from bedded-down

position.

III. Mechanical drill for bedding down from flying.

IV. Manual drill for flying from bedded-down posi-

tion.

V. Manual drill for bedding down from flying.

VI. Drill to fly from tail-line mooring.

VII. Drill to moor at tail-line mooring.

‘VIII. Drill to fly from mooring-circle close-haul.

IX. Drill to moor at mooring-circle close-haul.

X. Drill to turn balloon on cradle bed.

XI. Drill to deflate balloon.

XXII. Drill to fly from midship mooring.

XIII. Drill to moor at midship mooring.
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f@ 113. Taste I—Drizi ro InFLaTe BaLLoon.—Balloon chief

SPREAD
UNWRAP
RIGGING

Gives com-

{ UNPACK LAY THE

Details | THE BALLOON THE
BALLOON ON THE BED BALLOON

Balloon) Gives com-| Gives com-| Gives com-

chief. | mand. mand, mand. mand.

|

Nos. 1 Grasp fabric

and lift bal-

loon from box,

working from

opposite sides

(see note 1).

Place the bal-

Joon on the

bed with nose

headed into

the wind.

Spread out fins,

rudder, and

folded fabric

so that bal-

loon lies flat

| on the ded|

| with ballonet |

next to the|

ground,

Supervise opera-

tions on re-

spective sides.

Nos. 2... Grasp fabric 10

feet behind

Nos. Land lift |

it from box,

working from |
opposite sides. |

Place the bal-

loon on the

bed with nose

headed into

the wind.

104

Assist Nos. 1. Unwrap all

packing and

parceling from

metal partson

respective

sides.

BARRAGE BALLOON 113

and ten crewmen.

heureas 1 a T

RIG THE EEee | OOMMUNGU Sn CHASH EE
BALLOON INFLATION | INFLATION INFLATION

Gives command. | Gives command.

Cheeks adjust-| Checks over

ment of valve-line| balloon to see
buckle; ties off | that it is prop-

valve-line access | erly rigged.

sleeve; and with

assistance of No. 1

R/R installs

valve. |

Gives command.

Supervises in-

flation. Checks

gas-valve during

inflation and in- |

speets ballonet

diaphragm as

inflation nears

completion.

Gives command

when sufficient

gas has been in-

jected into bal-

loon. Removes

nose line.

\No. 1 F/R buckles | Inspect
ballonet air scoop;

spective

ides to insure

ties off topping-up that they are

sleeve; checks properly prepar-

manometer con- ed for inflation.

nection; ties off

ballonet deflation

appendix; and ties

oft rudder and fin

deflation appen-

dixes. LR/R

attaches rip cord

to rip panel and

ties free end to a

point on bed; at-

taches tail line;

adjusts rudder

straining cord;

and assists bal-

loon chief with |

|___gas valve.

Supervise adjust-

ment of mooring

slips and attach-

ment of upper

cradle slips and

rigging-line

sandbags on re-

spective sides.

Unpack, unroll,

and shackle foot

ropes to triangu-

lar plate of junc:

tion assembly

and connect up-

per link (sce note

2) and flying

cable.

Measure and mark | No duties.
handling lines

tach handling and

mooring lines to

handling patches;

attach grommets

to cut-splices in

handling and

mooring lines; at-

tach grommets to

rigging lines and

bedding strops to

rigging _patche

and attach moor-

105

Adjust mooring

slips as inflation

progresses,

working from |

tail to nose.

Attach tension-

ing slips when

final adjustment

is made to each

mooring slip.

Complete adjust-

ment of mooring

and tensioning

slips on respec-

tive sides to prop-

er angle for bed-

ding down.
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|
Details |

|

UNPACK

THE

BALLOON

| LAY THE

BALLOON
ON THE BED

SPREAD |
dann) || WINNIE

BAUDOON |i) S1SCING

|

Nos. 3... Grasp fabric 10

feet behind

Nos. 2and lift

it from box,

working from

opposite sides,

|
|

Place the bal-|

loon on the|
bed with nose |
headed into

the wind.

Nos. 1. | Unwrap all
| packing and

| parceling from:

| metal parts on

| respective

sides,

No. 4 Grasps fabric 10 | Assists in plac- | Assists Nos. 1. | Unpacks gas

F/R fect behind ing the bal- valverwithies:

(gas No. 3 F/Rand loon on the sistance of No.

work- lifts it from bed with nose | 4R/R.
er). box. | headed into |

_ the wind. |
i 

|

j

| =

No. 4 Grasps fabric 10 | Assists in plac- | Assists No. 1. | Assists No. 4

R/R feet behind ing the bal- F/R.

(gas No. 3 R/R Joon on the

party). and lifts it bed with nose

from box. headed into

the wind.
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RIG OHD a) | gt ehoEe COMMENCE

SIIUCKONN| INFLATION

ing slips to hand-

| ling and mooring

CEASE

INFLATION

lines.

Measure and mark | No duties. Attach upper
+ handling lines; at- cradle slips and

tach handling and

mooring lines to

handling patches;

attach running| inflation

| nose line; attach | g s, Wor

grommets to cut- from tailto nose,

splices in hand-

ling and mooring |

lines; attach |

grommets to rig-

ging lines and

hedding strops to |

rigging patches;

and attach moor- |

ing slips to hand-

ling and mooring

lin

Adjust upper

cradle slips and

igging-line sand-

bags on respec-

ti ides so that

they assume

proper position

for bedding

down.

Lays out and in- Assisted by No. 5 | Assisted by No. 4

speets gas equip- and No.4 R/R, —_R/R, opens

removes caps

's attached to

inflation mani-

fold hoses,

marks them

MT, and, as

cylinders empty,|

closes them and

from eylinders;

connects infla-

tion tube to

manifold and

grounds mani-

fold; rolls out in-

flation tbe and

connectsit to in-

flation appen-

dix. Reports

when prepara-

tion completed. | |

| ment.
|

cessively.

Closes all eylinder

valves; discon-

nects inflation

manifold hoses

and inflation

tube irom mani-

fold; replaces

caps on all cyl-

inders; assisted.

by No. 4 R/R

cleans and re-

places all gas

equipment.

ists No. 4 F/R |

operate gas cyl |

inders during

inflation.

R. | Assists No. 4 F/R

and Nos. 5 to

prepare for in- |

flation. i
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Disconnects infla-

tion tube from

inflation appen-

dix and rolls it

up and away

from balloon.
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SPREAD

THR

BALLOON

UNWRAP
RIGGING

113

| UNPACK | LAY THE

Details | THE BALLOON
| BALLOON | ON THE BED

=e (a If

|

|

| ae

Nos.5 Grasp fabric 10 Place the bal-

(gas feet behind | __loon on the

party). Nos. 4 and

lift it from

box.

headed into

bed with nose

the wind.

|

|

\
|

Unwrap all

packing and

parceling from

metai parts on

respective

sides.
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PREPARE

BALLOON
FOR

INFLATION

RIG_ THE |

|

COMMENCE
INFLATI

Furl fins.

| pare for infla-

| tion.

| i

Assist Nos. 4 pre- | No. F/R holds

up inflation tube

at balloon to

prevent chok-

ing. No.5 R/R |
holds valve in

vertical position

until out of

reach.

113

CEASE
INFLATION

F/R to clean and

replace gas

equipment.

When inflation

tube is discon-

nected, tie off

inflation ap-

pendix, and se-

cure cover over

the appendix.

Notes

1. If balloon is packed in a valise, it is removed from around the
balloon, which is rolled onto the bed.

2. The upper parachute is attached the first time the balloon is

at point of attachment.
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@ 116. Taste IV—Manvat Dritt ror Ftyinc From Brppep-

BARRAGE BALLOON 116

Down Position.—Balloon chief and ten crewmen.

|

Details| DETAIL START UP JILIN ON | 8 AU.| PBosts” | Wiser, | rwexuy. | Ong Ol |

|
Balloon | Givescommand:| Gives command.) Gives command | Gives command.|

chief. takes post | Also com- and supervises! Also com-
near nose of mands: RE- execution. mands: TIE

balloon. MOVESLIPS OFF; UN-

| FROM FURL RUD-

{ NDLING| DER AND

FINS; RE-

MAN | MOVE
| TACKLE. | CRADLE |

| SLIPS AND
| RIGGING-

SLIPS FROM

| | MOORING

| LINES; UN:

\ FASTEN
| RIP CORD. |

Nos, 1...| No.1 F/RAtakes| Supervise oper- || Watcn blocks to | Supervise oper- |
| post at point ationson their | see that they ationson their
| ofattachment.| respective | donot foul. | respective

| No.1 R/R sides; report | | sides; remove
takes post at upon comple- | | slips from
rip cord. tion of com- mooring lines. |

| mands. | No. 1 R/R
| | unfastens rip

| | cord. Both

| report comple-

tion of duties.

Nos. 2._| Take posts at | Remove slips | Haul in on Stop hauling:

front handling | from front | tackle. grasp returns

lines. handling | | of hauling

| lines; man | tackle; remove |

| the tackle. | cradle slips

| | | and rigging.
| | line sandbags.

116

MAN THE | EASE OFF | HAUL IN STOP FLY THE
TACKLE | TACKLE | ON WINCH | WINCH BALLOON

Gives com- | Gives com- Gives com- Gives com- Gives command

mand. mand. mand. mand. Also | designating
Also com- commands: height

mands: FASTEN balloon is to

UNTIE RIP CORD;| fly. Also com-

TACKLE; SWITOH mands: AT-

MAN THE ON RIP TACH

CEN- LINK; LOWER DE-
TRAL UNTIE VICE. After

SNATCH- AND UN- | attachment,

BLOOK. | REEVE commands:

HAN- FLY THE

DLING BALLOON,

LINES. designating
height.

No.1 R/R | No.1 R/R No. 1 R/R No.1R/R | Supervise oper-

continues continuesto | continuesto | fastensrip | ations on re-
tocarryrip | carry rip carry rip cord to fly- | spective sides.

cord. No. | cord. cord. No. ing cable. | Attach lower
1 F/R | | 1F/Rmans| No.1 F/R | link and para-

mans the | central switcheson chute. No.1
central | snatch-block) rip link. | F/R reports.
snatch- | to prevent Both report |
block. | fouling. completion

| of com-

ey mands.

Man the Base offon | Take post at | Untic, un- | Walk in with

tackle. | tackle. front han- reeve, and front handling

| dling lines. man front lines as bal-

handling loon ascends.

lines.
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DETAILS RY UP | HAUL IN OD
POSTS WINCH TACKLE

oe ee | :
Nos. 3...| Take posts at | Remove slips | Haul in on

at center | from center | ~ tackle.
handling lines;| handling lines: |

| man the man the |

| tackle. | tackle. |
ee

| Take posts at Remove slips | Bae

rear handling from rear

lines. | handling lines; |

i | man the

tackle.

= aesock See |

No. Takes post at | Starts winch en- K
F/R winch. | gine; reports
(wine! | when engine

oper i running.

ator). i

aul in on

tackle.

ops winch

engine run-

ning.

Insures that..5 | Takes post at | H

R/R | hauling tackle.

(eoraer| |
ports.

olds spider

clear of ob-

structions.

ANTIAIRCRAFT ARTILLERY FIELD MANUAL

| STOP HAUL-
ING

Stop hauling;

remove cradle

slips and

ging-line

sandbags.

Stop hauling

unfurl rudder

and fins.

Keeps winch

engine run-

ning.

| Ties off tackle:

reports when

tied off.

118
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EASE OFF | HAUL IN STOP FLY THE

BALLOONTACKLE ON WINCH WINCH

‘Take posts at

center han-

dling lines.

Man the Base offon |

| tackle. tackle.

| Man the Ease off on

| tackle. tackle.

Take posts at

rear han-

dling lines.

Untie, un- |

reeve, and |

man center |

handling |

lines.

Untie, un- |

reeve, and |

man rear

handling

lines.

Walk in with

center han-

dling lines as

balloon as-

cends.

Walk in with

rear handling

lines as bal-

loon ascends.

Keeps winch | Keeps winch Hauls in on Stops wineh. Pays out as
engine engine winch. directed,
running. running, watching as-

| cent of balloon.

nties haul- | Mans spider | No duties, | Mans spider | Goes to storage
C} and holds it | and pulls it | drum and

reports | clear of ob- | away when keeps watch
when un- structions. | handling | on cable as it
tied. linesare | __ pays out.

untied.
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@ 117. Taste V—Manvat Dritt ror Breppinc¢ Down From

HAUL DOWN HAUL DOWN

BALLOODBALLOON
Details STOP WINCH

Gives command.

Also commands:

SWITCH OFF

| RIP LINK
REEVE AND

TIE HANDLING |

Balloon Gives command.
chief. When lower le-

thal deveice is at |

central-anchorage

snatch-block

commands:

Gives command

when lower lethal

device is removed.

Also commands:

BALLOON

CREW, FALLIN.

STOP WINCH; | _ Tells off the crew

REMOVE to their duties and

LOWER LINK | commands: DE- SN. ATCH: BLOCK
AND PARA- | AND RUDDER; |

UNFASTEN RIP |
CORD; MAN |

THE TACKLE.

|

TAILS, POSTS. |

CHUTE.

Nos. 1.....| Remove lower le- | No. 1 F/R takes post. | No. 1 F/R switches |
thal device and at point of attach- off rip link and

parachute. No.1 | ment. No.1 R/R mans central

F/R reports com- | — takes post so as to snateh-block. No.

pletion of com- | be at rip cord, 1 R/R unfastens rip |
mand. Both see that crew- | cord. Both report

men take proper completion of com- |
| pos s. | mands. |

| | |
|

Nos. 2....-| No duties. Take posts so as to be | Reeve and tie front |

at front handling handling lines to |
| lines. | spider; man the

tackle,

i

|
| |

|et | coral | |

120
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Fiyinc.—Balloon chief and ten crewmen.

; ; ;

| PAYeral STOP | HAUL IN STOP |S Sonate
| WINCH ReWINCH |ONTACKLE| HAULING |

| | |
Gives com-| Gives com- | Gives com: | Gives command.) Gives command,

| mand. | mand. mand. Als Also com- Also com-
| | | comman mands: TIE | mands:
| WATCH OFE; FAS- OVERHAUL

| BLOCKS. TEN RIP SPIDER;
CORD; AT- TENSION

TACH HANDLING-

SLIPS TO LINE SLIPS;

MOORING FURL RUD-

| LINES; AT- DER AND

TACH CRA-| FINS.

DLE SLIPS

AND RIG-

GING-LINE

SAND-

| BAG

| | TACH

| SLIPS TO

| | HANDLING

| LIN |

| No.1 F/R | No.1 F/R | No.1 F/R Supervise oper- | Supervise ten-
mans mans cen- | mans cen- ations on re- sioning slips

central tral snatch- | tral snateh- . | and furling of
snatch- block. No. | block. No. 1R/R | rudder and
block. 1 R/R car- | 1 R/R car- fastens rip fins.
No.1 ries free end | ries free end | cord to point. |

R/R ear- | ofrip cord. | of rip cord. on bed. Both
ries free Both super-
end of vise oper:

| rip cord. tions on report com-

spective pletion of

sides. | command

Continue Continue to Haul in as Stop hauling; Grasp returns of

to man. man tackle. | directed. | grasp returns hauling tackle;

tackle. | of hauling tension front
| tackle; attach | handling-line

cradle slips slips.

and rigging-

| line sandbags;
attach slips to

front han-

dling lines.
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oan HAUL DOWN | HAUL DOWN Sa He

Details BALLOON BALLOON je STOR WINCH
|

ee =| eae es)

Nos. 3 No duties. Pake posts so as to be | Reeve and tie center

at center handling handling lines to

lines. spider; man the

tackle.

Nos. 4 No duties. ‘Take posts soas to be | Reeve and tie han-

No. 5 F/R

at rear handling
'

| lines.

|

tarts winch engine |Ss Hauls down balloon |
as directed, observ

ing deseent.

Watches storage drum

as cable is reeled in. |

Qvinch | and hauls down

opera- | _ balloon, observing

tor). | descent; stops

| winch. \ |

No.5 R/R | Takes post at

pider winch; watches — |

and storage drum as

tackle). cable is reeled in. |

dling lines to spider;

man the rudder,

Stops winch.

XN ans the tackle.
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PAY OUT
WINCH

Continue

to man

tackle.

STOP

WINCH

Continue to

man tackle.

HAUL IN
ON TACKI

Haul in as

directed.

STOP

HAULING

Stop hauling;

attach cradle

slips and rig-

ging-line sand-

bags; attach

s to center

handling lines,

UNTIE

Base off on

tackle as

spider is over-

hauled; ten-

sion center

handling lines.

Man the

| rudder.

Man the

rudder.

Keep rudder

clear of

ground and

pull it to

one side

while de-

flating it.

Attach slips to

rear handling

lines.

‘Tension rear

handling-line

slips. Furl

and tie off

rudder and

fins.

Pays out | Stops winch. | No duties. | No duties. | Stops winch
winch. | engine.

ts an)
Sees that | Mans the Holds spider | Stops hauling;

| tackle spider. clear of ob- | ties off tackle; | repor

and spi- structions. reports when completion;

der are tied off. overhauls

in order. spider.
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CHAPTER 9

OPERATING AND MANEUVERING AT WATERBORNE

SITES

Paragraphs

Section I. General__. -- 126-132

II. Personnel 183

III. i as 134-148

IV. Operating and maneuvering___ - 144-148

Section I

GENERAL

126. Scopz—This chapter covers the operation of the

standard low-altitude barrage balloon over water as part of a

fixed defense. The balloon usually is serviced at a nearby

land site and is transferred to the waterborne site by use of

a service boat and a transfer strop.

# 127. Purroses.—The purposes of overwater operations are

to—

a. Maintain balance, density, and probability in a land-

sited barrage.

b. Close harbors, channels, and other bodies of water to

enemy low-altitude aircraft operations of all sorts, includ-

ing torpedo-launching, mine-laying, and reconnaissance.

H# 128. Types or OPERATIONS.—Overwater low-altitude bar-

rage balloon operations are of several types:

a. From mobile craft:

(1) Power boats.

(2) Barges.

b. From buoy anchorages.

ce, From platforms—

(1) Built entirely over water.

(2) Built with one end on the shore.

d. From a double cable, or a cable and strop, forming a

triangle over a channel or other body of water.

@ 129. Rourpmenr.—Equipment needed for overwater oper-

ations includes—

a. A completely equipped land site as a base.

b. Transfer equipment, consisting usually of a power boat.

136
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c. A waterborne anchorage.

d. Safety and other equipment necessary to satisfy local

regulations and to insure that personnel and matériel are

not subjected to unnecessary risks. Information concerning

any waters may be obtained from the port captain of those

waters,

H 130. Hazarps.—Operating barrage balloons over water pre-

sents special hazards not normally encountered when oper-

ating from conventional land sites. Tide and surf must be

reckoned with on seas; the current, on rivers; and the depth

of the water, in every instance. In cold climates, icing must

be watched.

#@ 131. ReLateD OperaTIONS.—The operation of M1 (very low

altitude) barrage balloons under all of the above described

circumstances, and with convoys, is discussed in FM 4-188

(when published) and will not be taken up here. However,

the general information herein set forth may prove of value

to the operator of an M1 balloon, and vice versa. Therefore

personnel concerned with overwater flying of balloons, par-

ticularly in cases where low-altitude and very low-altitude

barrage balloons are used in the same area, should consult

both manuals.

® 132. ReFEreNcE Data.—Reference is made to chapter 8,

since all the material pertinent to land operating and maneu-

vering must be understood thoroughly before waterborne

operations can be undertaken safely. (See also FM 4-181,

4-182, 4-184, and 4-198 (when published).)

Secrion II

PERSONNEL

133. Care In SELECTING.—da. Every care should be given to

the selection of personnel to man overwater sites. The or-

ganization commander should bear in mind the following

circumstances in assigning men to this duty:

(1) Special hazards are involved.

(2) The problem of morale, because of long periods of

isolation, may be great.
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b. Resourcefulness, ingenuity, stability, good physique, and

general adaptability to circumstances are virtues desirable in

personnel who must live for weeks cramped into the com-

paratively narrow confines of the average waterborne site.

No soldier should be selected for waterborne site operations if

he cannot swim or if he is subject to fear or physical sickness

on floating equipment.

c. Waterborne site personnel should include not only the

balloon squad, but a pilot with a license for the waters in

which the equipment must be navigated. In some instances

a civilian crew for handling floating equipment may be de-

sirable, leaving the balloon squad free to maneuver and op-

erate the balloon.

Section TI

EQUIPMENT

H 134. GeneraL.—tLocal conditions will dictate modifications

in equipment when necessary. A careful analysis of condi-

tions at the site should be made and craft designed to operate

under these conditions must be selected.

& 135, Lanp Srre.—The land site which is used in conjunc-

tion with waterborne operations will serve one or more water

sites. In case more than one water site is served, equipment,

particularly extra gas cylinders, should be provided in suf-

ficient quantities so that service can continue uninterrupted

during the operation of the barrage. The balloon is bedded

down on the land site and frequently is repaired there.

@ 136. Barce.—a. The barge may be one of two types—

double-end or catamaran—and will be moved with a power

boat when necessary.

(1) Double-end.—This is the common type of barge, either

steel or wood. The standard river and harbor barge is sat-

isfactory.

(2) Catamaran.—The catamaran barge consists of a super-

structure built on two or more pontons. It is designed pri-

marily for operations on quiet waters.

b. Regardless of type, the barge must have a main or flight

deck with minimum dimensions of 16 by 52 feet, free of

obstructions or projections which might endanger men or
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equipment. This deck, on the double-end barge, should be

at least 5 feet above water level, that is, the barge should

have a freeboard of 5 feet. The flight deck may be the deck

of the barge itself, or it may be placed atop the superstruc-

ture, with crew quarters on the barge deck proper.

ce. The main deck fittings should be demountable and will

include block and tackle, davits, flagstaffs, anchor winches

and cables, ventilators, gas cylinder racks, entry and opera-

tions hatches, railings, bits and chocks, and other equip-

ment, either all or in part, as needed.

d. Operations quarters must be provided. These should

include—

(1) Crew space.

(2) Machinery space.

(3) Storage space,

(4) Servicing space for the barge.

e. Crew space should provide sleeping, messing, sanitary,

and living quarters for at least five men.

f. Machinery space should be provided for the winch, a

work bench where repairs can be made to the balloon and

equipment, heating equipment (unless such has been put in

the crew quarters), and the electrical system.

g. Storage space should provide for gasoline, fuel oil, and

water storage tanks, and such other items as it may be expedi-

ent to store, NOT INCLUDING HYDROGEN CYLINDERS, WHICH ARE

STORED IN RACKS ON THE MAIN DECK.

h. Servicing space should provide for barge-servicing tools

and equipment.

@ 137. Power Boat.—a. A service boat capable of towing the

barge to and from its dock and its anchorage must be pro-

vided. A 40-horsepower boat is satisfactory in calm water,

put in rough water a more powerful one will be necessary.

Circumstances may arise where it will be necessary to equip

the power boat with a balloon winch in order to accomplish

the transfer of the balloon from land to the waterborne

site.

b. If the power boat also is to be used for flying a balloon,

it should meet the following general requirements:

(1) Motor—150 horsepower.

(2) Hull—50 feet long.
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(3) Draft—s to 6 feet.

(4) Beam—10 to 12 feet.

(5) Deck prepared so as to permit the placing of balloon

winch and gas cylinders.

(6) Bow winch; aft tow bit located about one-third of

length from stern.

(7) Same general equipment as for barge.

138. Rowsoats.—Each waterborne site must be equipped

with rowboats. s

H 139. ELEcTRIicaL SysTEM.—a. General.— Lighting equip-

ment must comply with navigation regulations for the

waters in which the craft will be operated. IN No CASE IS AN

OPEN FLAME TO BE USED NEAR THE BALLOON OR HYDROGEN

CYLINDERS.

b. Generator.—tIf electricity is used, a generator capable

of furnishing 500 watts at 110 volts is likely to he required.

If the boat or barge to be employed contains a generator,

and if a radio or equipment other than lights is to be con-

nected with it, the generator should be checked as to the

type of current it supplies and the voltage, since much elec-

trical equipment must conform to the source of power.

ce. Outlets—A minimum of two double electrical outlets,

one at each end of the barge, should be provided if electricity

is used. Additional outlets should be provided in accordance

with local needs.

d. Lighting —Requirements for properly lighting a water-

borne site with electricity are—

(1) Regular equipment:

(a) Two 25-watt riding lights.

(b) One 150-watt spot light.

(ec) One 150-watt fiood light.

(d) Interior lights as required.

(2) Auxiliary equipment:

(a) Two heavy-duty, lantern-type flashlights, each con-

taining two 114-volt dry cell batteries.

(bo) Two riding lights, each powered by two 144-volt dry

cell batteries. ‘

(e) Such other flashlights, electric lanterns, or other types

of lanterns as may be necessary.
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B 140. Puarrorms.—Platforms should be placed only after a

thorough study of tides, currents, nature of bottom, and the

tactical necessity of placing the balloon. The most satisfac-

tory platform is the dock type. In marshy areas or where

the water is very shallow, platforms may be placed entirely

over water on piling. Piling should be firm and planking

should be heavy. Lift and horizontal force must be con-

sidered. The platform should be able to withstand 12,000

pounds vertical pull. Bracing must be provided to prevent

sidesway and shifting of the deck on the platform.

B 141. Buoys—a. Flying balloons from buoys should be

avoided if possible. Balloons flown from buoys cannot be

readily serviced, nor can their altitudes be altered easily to

meet changing clouds or other conditions. Heavy loss of

balloons thus flown has been attributed to inability to haul

down quickly on the approach of a storm. If flying from

buoys is found necessary, the use of extra-strength flying

cable may reduce balloon casualties. Types of buoys are

shown in figure 28.

b. When a balloon is flown from a buoy, the cable should

be attached as close to the water line as possible, since the

swaying of a tall buoy jerks the cable, increasing the likeli-

hood of a break-away.

c. It is advisable to anchor the barrage balloon to a buoy

that can adapt its behavior in water to any variability of

lift of the balloon due to erratic kiting. This will serve as a

shock absorber on the flying cable when the maximum lift

is exerted by the balloon. The buoy may be lifted nearly

out of the water when reducing the jerking action on the

flying cable. The anchor of the buoy needs to hold little,

if any, of the lift of the balloon at any time.

@ 142, AncHors.—a. Under most circumstances a square an-

chor, sufficient to withstand the probable vertical pull, is

best for buoys and barges. Several small anchors in most

cases are preferable to a single large one. Types of anchors

and their characteristics are shown in figure 28.

b. The kedge anchor is made of steel and is desirable for

use on a sandy or clay bottom, since about two-thirds of it

will be buried. It is only fair anchorage for a gravel or rocky

bottom.
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KEDGE ANCHOR
MUSHROOM ANCHOR

{REINFORCED CONCRETE)

i AL. Tema
Rop REINFORGMENT q Cues)

iB = “2s ]RODS i 4

swivet_eve \/!

CONCRETE BLOCK g

BUOYS
Figure 28.—Buoys and anchors.

c. The mushroom anchor is made of reinforced concrete.

On a soft bottom it will bury itself completely. It is more

desirable for anchorage than the kedge, except for rocky

bottom.

d. The concrete block is a block of concrete reinforced with

steel rods. It is a good type of anchor for any type of bottom.

e. To provide satisfactory mooring for the barge, the length

of the anchor line should be from five to seven times the

depth of the water. When the barge is anchored from only

one end, the barge can swing with the wind and the tide.
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Anchoring from both ends limits the movement of the barge.

Where the tide is strong and the water rough, anchorages of

barges must be secure, and greater movement of the barge

to ride with the tide and wind must be provided.

@ 143. MiscELLANEOUS.—d. Other special equipment at a

waterborne site includes—

(1) Topping-up hose.—The topping-up hose is attached to

the manometer fitting and flies with the balloon. It can be

made from air or garden hose and couplings.

(2) Transfer strop.—The transfer strop, eye-spliced at one

end, should be about 200 feet long, though the balloon may

be transferred with a shorter strop.

(3) Safety strop—The safety strop should be about 100

feet long. There will be instances where both a safety strop

and a transfer strop will not be necessary. However, both

should be available.

b. The length of the topping-up hose, transfer strop, and

safety strop will be determined by operating conditions at

the site.

Srction IV

OPERATING AND MANEUVERING

@ 144. GrenrraL.—tThe following general rules apply, as modi-

fications of normal land procedure, at overwater sites:

a. The balloon will not be bedded down on the barge.

b. Close-haul at waterborne sites may be expanded to in-

clude flying the balloon from a strop used in transferring to

the water site. When the balloon is close-hauled close to

the deck of the barge, it may be advisable to provide some

form of water drag or snubber on the tail line.

c. Transfers from shore to boat and vice versa should be

accomplished with as much dispatch as possible.

d. Inspections and repairs will be done ashore.

& 145. Fiyinc OvER CHANNELS.—Flying over channels is ac-

complished by the following operations (see fig. 29) :

a. Place an auxiliary anchorage on the shore opposite the

land site from which the balloon is flown.

b. From the auxiliary anchorage, extend cable sufficient

to lie slack on the bottom of the channel and reach the central

anchorage of the site.
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Ficure 29.—Method of flying over channels.
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c. Fly the balloon at the required height.

d. Attach the auxiliary cable to the flying cable.

e. Pay out flying cable until the balloon is in position over

the channel. The auxiliary anchorage, the junction of the

auxiliary cable and the flying cable, and the central anchor-

age at the bed now form the points of a triangle. The alti-

tude of this triangle, subtracted from the ruling operational

height of the balloon, will determine the height at which the

balloon is flown when the auxiliary cable is fastened to the

flying cable.

@ 146. Transrer, SHoRE To Power Boat.—a. To transfer from

shore to power boat, the balloon is laid out and inflated on

the land site near the water. Both the 200-foot and the

100-foot strops are attached to the junction assembly. The

200-foot strop is passed through the snatch-block in the

center of the bed and then is looped onto the gipsy-head of

the winch. The end of the 100-foot strop is made fast to a

cleat on the deck of the power boat by means of a strop and

clevis. Then the balloon is released from the bed and the

200-foot strop is paid out until the 100-foot strop takes the

tension. The 200-foot strop is taken off the gipsy-head and

coiled on the deck of the power boat. A small hand reel can

be used for this purpose. (See fig. 30.)

200' STROP(LAZY LEG) —_990' srRoP

PAYED OUT

1o0' sTROP.
(TRANSVERSE STROP)
MADE FAST To
CLEAT ON TENDER BOAT

Ficure 30.—Method of transfer, shore to power boat.
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bv. Where transfer cannot be made directly from the bed

to the power boat, the balloon may be transferred to a truck

by using methods similar to those outlined in section III,

chapter 8, the transfer from truck to service boat being

accomplished at the dock.

BH 147. Transrer, Power Boar: to Barce—The power boat,

with the balloon flying from the 100-foot strop, proceeds to

the barge. The power boat comes alongside the barge. The

200-foot strop is taken onto the barge and looped onto the

gipsy-head of the barge winch. The balloon is hauled in

until the tension is taken off the 100-foot strop. When the

fiying cable is to be connected to the junction assembly, the

balloon will be hauled in to the point of attachment, the

flying cable will be attached, tension will be taken on the

flying cable, and the strop willbe removed. When the balloon

is operated with the flying cable attached at the lower end of

the short strop, the short strop is unfastened from the power

boat and connected to the flying cable as soon as the 200-

foot strop is carrying the lift of the balloon. The long strop

is payed out and tension is taken by the flying cable. The

long strop is allowed to hang free, or the lower end is lashed

to the flying cable so that it wiil not swing and wrap around

the flying cable, except when the lethal device is attached

at the lower end of the short strop. In the latter instance,

the junction assembly would be attached to the strop, the

parachute bag being secured to the strop with a grip housing.

Thus the danger of the parachute’s fouling the strops would

be minimized, the lethal device could be serviced readily, and

the likelihood of the lethal device being fired accidentally

would be decreased. When it is necessary to take the balloon

ashore, the process is reversed. In case the winches do not

have gipsy-heads, hand winches will be required. Transfers

to overwater platforms can be accomplished in a similar

manner. (See fig. 31.)

® 148. Sarery EquipmMENT.—Such safety equipment, includ-

ing life preservers, running lights, bells, etc., as local condi-

tions may require, must be placed at each water site and the

crew must be instructed in use of the equipment. Some of

the things which will be required are:

a. One life jacket per crew member.
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1oo' STROP

200' STROP
LASHED TO
FLYING CABLE

FLYING
CABLE

Figure 31.—Method of transfer, power boat to barge.

b. Two life rings on power boat and on barge.

c. Fire extinguishers on power boat and barge.

d. First-aid kits on power boat and barge. 
;

e. Good tow line on power boat at least 200 feet long with

a bridle having 50 feet of rope on each leg.

f. Ax handy near tow line to cut bridle in emergency.

g. Other items such as the port captain may advise or

direct.
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CHAPTER 10

RIGGING AND FABRIC REPAIR

@ 149. GrneraL—Methods of repairing rigging and fabric

are described in detail in FM 4-196 (when published).

150. Riccine REpairs.—Repairs to rigging and fabric will

pe made under the supervision of the platoon rigger. Repairs’

to rigging by personnel at the site will be limited to the

replacing of worn ropes, renewing of rope servings, and rope

splicing.

B 151. Fapric Repairs.—Repairs to fabric by personnel at the

site will be limited to the patching of small holes with repair

fabric and cement. Large holes or tears may be patched

with repair fabric and cement temporarily to prevent loss

of gas until proper repairs can be made.
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CHAPTER 11

RECORDS AND REPORTS

W 152. Genzrat.—Records of tactical operations, messages,

maintenance of equipment, and repairs are kept at the site.

If forms are available they will be used, the prescribed num-

ber of copies being forwarded in accordance with directions

issued by proper authority. If forms are not available, rec-

ords still will be kept at the site so that pertinent informa-

tion concerning the balloon, the site, and the equipment will

be available to higher echelons.

E 153. BaLLoox Service RecorpD.—The balloon service record

will be opened at the factory by the duly appointed author-

ity, and will accompany the balloon throughout its life. All

data pertinent to the life of the balloon will be incorporated

into the balloon service record.

& 154. CasuaLty Rreports.—a. Reports of balloon casualties

must be made as directed by higher authority. The loca-

tion of the barrage, the type of equipment, and the topog-

raphy, industry, commerce, and military operations of the

surrounding area will determine the details of these reports

and the agencies which must be notified.

b. Military and civilian personnel must be cautioned

against touching a balloon cable found on the ground, as

the cable may be resting across an electrical transmission

line. In that event, as in other potentially dangerous situ-

ations, guards should be posted to warn persons away pend-

ing removal of the cable.

155. UNnsaTisFactory REPoRTS.—d. In case any barrage bal-

loon, balloon equipment, or portion of balloon or equipment

is unsatisfactory, a report will be made in accordance with

‘Army Regulations.

b. The purpose of the report is to explain how the matériel

in question is unsatisfactory. This information will enable

corrective action to be taken. Each report will be a com-

plete description of an individual case so as to enable inves-

tigation and correction of the difficulties reported without

the necessity for further request for information.

¢. Exhibits will be forwarded for examination, except when

the exhibit is bulky or heavy and photographs are consid-

ered satisfactory.
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CHAPTER 12

DEMOLITION OF MATERIEL IN EVENT CAPTURE

APPEARS IMMINENT

Paragraphs

-- 156-157

-- 158-168

Section I. Reasons, policies, and materials_

II. Methods.

Section I

REASONS, POLICIES, AND MATERIALS

H 156. Srrvations Requiring DEMOLITION.—a. There are two

general situations where demolition of matériel will become

necessary:

(1) In withdrawal, where limitation on time or trans-

portation makes it impossible to evacuate all equipment.

(2) Where withdrawal cannot be accomplished and capture

of personnel and equipment by the enemy is certain.

b. In either situation demolition of matériel will be under-

taken only when in the judgment of the military commander

concerned such action is necessary.

ec. Plans for demolition should be thorough. They should

include the preparation of demolition equipment and equip-

ment to be destroyed, as well as the manufacture and storage

of special demolition devices. The troops must be thoroughly

acquainted with their duties and assignments under the

plans. Plans should be flexible. Demolition should be as

complete as available time, equipment, and personnel permit.

When unlimited time is available, demolition of armament

is not difficult. In combat, however, time is always limited.

Often there is no more than a final moment in which equip-

ment can be rendered unfit for subsequent use against

friendly troops. For this reason priority in evacuation or

demolition of equipment must be established. Often, how-

ever, the decision to surrender is made under conditions

which allow ample time for demolition, though evacuation

is impossible. Under these circumstances the most thorough

measures of demolition should be employed. Coordination

of effort will be necessary to insure that friendly personnel
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are not endangered and that destruction of some items at

the site does not interfere with destruction of others.

@ 157. Priortry.—The following order of priority applies to

the various types of demolition, in terms of the time avail-

able:

. Destruction of secret features of armament.

. Destruction or removal of parts essential to the opera-

tion of the equipment. (The same part must be destroyed in

each like item to prevent construction of one complete item

out of several damaged ones.)

c. Thorough destruction and dispersion of all parts (for

example, by fire and explosion) to make salvage impossible.

Section II

METHODS

@ 158. Marériet.—Matérial to be destroyed in event capture

appears imminent includes (not in order of priority).

a. Balloons.

b. Gas cylinders.

c. Winches.

d. Cable and bedding-down equipment.

e. Sites, site structures, and site access roads.

f. Hydrogen generators,

g. Motor transportation equipment.

h. Weather station instruments.

i. Arms.

4. Supplies.

H 159. Battoons.—a. When the balloon is moored.—After all

other steps necessary to destroy site equipment have been

begun, pull the balloon as close to the bed as possible, throw

gasoline on the lower part of the envelope, and ignite the

gasoline.

b. When the balloon is flying.—The balloon may be cut

loose (which will cause the lethal device to fire) and ignited

with a burst of tracer ammunition if a machine gun is avail-

able at the site. Balloon fabric is inflammable, and therefore

a hydrogen-filled balloon may be destroyed in this manner.
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Helium-filled balloons, however, can rarely be ignited by
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®. Cut belt drives and chain ar
sledge hammer. Also destroy w
ing radiator, water pump, air compressor, gasoline engine,caustic pumps, and Sludge valves. Any damage which didnot include the generating cylinders themselves, sludge andmoisture separators, and the arying bottle probably could berepaired in a comparatively short time. Demolition of theseparts presents a Special problem, since they are made of afine grade of steel and will withstand high pressures. TNTor other high explosives should be used to destroy theseparts.

¢e. See paragraph 165d for destruction of tires.
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EQUIPMENT.—a. Vehicles —(1)
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167. Sarrery PREcAUTIONS—Demolition, to be accomplished

safely, requires a close following of fundamental rules for

the handling of explosives and incendiary material. FM

5-25 sets forth these rules fully and barrage balloon per-

sonnel are again referred to it.

H 168. Boopy Traps.—if time and materials permit, booby

traps and antipersonnel mines may be placed at balloon sites,

particularly near equipment which it is not possible to de-

stroy. FM 5-25 discusses placing of mines.
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