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CHAPTER 1
GENERAL

N 1. ScorE.—a. This manual prescribes the procedure to
be employed by low-altitude balloon crews in the perform-
ance of their duties with the balloons and balloon equip-
ment. 'This text has particular reference to the type A-9
winch and to balloons of the following types: D-5 (dilat-
able), D-4 (ballonet), and D-6 (dilatable).

b. The matter contained in this manual is intended only
as a guide in the assignment of individuals and duties.
Changes may be made to meet variations in the matériel
manned and the mechanical handling gear employed.

¢. No other Field or Technical Manual dealing with bar-
rage balloons has been previously published. This manual,
therefore, contains more matter than is ordinarily included
in a service of the piece Field Manual.
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. Front surge line.
Nose.

. Reinforeing patch.
. Mooring lines.

. Front-center handling line.
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g. Front bandling line.

7. Rear-center handling line.

. Rear handling line.
. Finger patches (doulle).

0. Catenary curtain.
11. Rip panel.
12, Rip cord.
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. Finger pateh (single).
. Gas valve,

. Left_horizontal fin.

. Vertical fin,

. Sand pockets.

. Slide fastener, rudder.
. Tail appendix.

. Rear surge line.

. Block and tackle.

. Groove patch.

. Ground cloth.

. Appendix.

25. Drive stakes.
26. Manometer orifice.

. Ground cable.

. First bridles.

. Surface of ground.
. Screw pickets.

. Rudder, X

. Inspection window.
. Ground rigging.

. Lobe.

Figure 1.—Dilatable balloon, type D-5, bedded down.
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2 COAST ARTILLERY FIELD MANUAL SERVICE OF BALLOON AND EQUIPMENT 2
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1. Balloon cable. 17. Surge line. PN : T 5]
2. Junction assembly. 18. Mooring lines. ; = ) ,_O.. LR \ _w _Af 13

. 3. Strops. 19. Rip panel. b v oy
4, Toggles. 20. Rip cord. 7 - - i
6. Foot ropes. 21, Air scoop. .
6. Fourth bridles. 22, Air scoop, rudder. 1. Winch assembly cover. 9. Surge drums.
7. Third bridles. 23. Rudder. 2. Storage drum. 10. Snatch brake,
: 8. Second bridles. 24. Right horizontal fin. 3. Spooling device. 11. Foot brake.
9. First bridles. 25. Vertical fin, 4. Lead-off gear. 12. Cluteh and transmission
10. Batonette, 26. Finger patches. . 5. Operator’s seat. assembly.
11. Rigging band. 27. Gas valve. 6. Cables of deadman. 13. Surge drum cover.
12. Nose. 28. Air appendix. 7. T'riction drive. 14. Engine control.
13. Slide fastener, rudder. 29 Appendix. 8. Grounding wire and post, 15. Engine assembly.
; 14, Gore (fabric). 30. Tail appendix. i

15 Ring (fabrie). 31. Sand pockets. Figure 8.—Winch, type A-9, right side.
16, Handling lines. 32. Air valve.

Figure 2.—Ballonet balloon, type D-4, in flight.




5 les to deadman. 5. Tool compartment cover. 1. Cylinders. 6. Cylinder valve.
%. %;bgine tassembly. 6. Spooling_device. 2. Dunnage. 7. Manifold hose.
3. Operator’s seat. 7. Storage drum. 3. Chock. | 8. Manifold bell.
4. Tool compartment. 8. Winch assembly cover. 4. Grounding rod. 9. Tie-off cord.
5. Grounding wire. 10. Inflation tube or sleeve.

Figure 4.—Winch, type A-9, left side.
. EP Figure 5..—Gas equipment.
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SecTION II
{ BALLQOON SITE

| | 3. Lay-our oF Site—a. A balloon site is the area that
contains the ascension point, the balloon bed, the winch
position, and maneuvering area. The general location of a
site is designated by the battery commander or the bar-
rage commander. The exact location of the site will be de-
termiried by the platoon commander, but the location
selected should be close to the general area prescribed by
higher audthority.

b. It is desirable that a balloon site have an area at least
100 yards in diameter, and clear of all obstructions above
the ground level which might damage the balloon. Within
this larger area there is constructed a balloon bed, the
dimensions of which will be determined by the type of
bed to be constructed. The remaining area will be the
maneuvering area. The ascension point will be located
at the center of the cleared site. The bed may be located
at any point on the site, but should be constructed so that
the balloon may be maneuvered readily to the ascen-
sion point. For an outline of the lay-out of a site, see
figure 7.

Figure 6.—Dilatable balloon ready for inflation.

W 4. Barroon Bep CONSTRUCTION.—da. Direction of bed.—
If possible, all beds should be constructed so that the nose
of the balloon will face into the prevailing winds, or will
face not more than 45° from the prevailing wind direc-
tion.

b. Steps in construction.—The first step in balloon bed
construction is to stake off an area of the size required, as
determined by the type of bed to be built. An area 100 feet
in radius around the center of the bed must be thoroughly

. p P PR m % 4 cleared of all vegetation and trash, mﬁm all o.vmﬁcoaosm such
Z 3 E m mam -t as stumps, etc., must be removed if possible or cut to a
m kel ~d < 28 gm 8 o depth of 6 inches below the ground surface. All fypes
m.m m mm £ . m mm - mm °Te of beds must have a high center and must slope toward
2 & 28 .m m E .m 4 mmm mm 2 mm 24 the outside for proper drainage. A 12- by 12-inch ditch
SE " EnfABERASGroRHRM T OR must be dug around the bed, and the dirt removed from
A dY¥sSrddSdoigdgs 59
9
8




4 COAST ARTILLERY FIELD MANUAL

BALLOON BED |

GAS CYLINDERS

B A

200"
BED CLEARING

100-150 XQS..
MANEUVERING AREA

r__ T

_
|
|
[
!
|
!
|
-

Figure 7.~Lay-out of balloon site,

this ditch may be used to build up the center of the bed.
The center of the bed should be raked to a smooth
surface free of foreign matter dangerous to the balloon
fabric. The next step should be to place the screw pickets
in the ground flush with the ground level in their proper
locations. Then the ground cable should be run through
the screw picket eyes, pulled taut, and fastened. The
ground cloths should then be spread on the bed and swept
clean of all dirt or abrasive materials, and the bed will
be ready for use.

10
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c. Equipment required for construction.—To prepare a
balloon bed, sufficient quantities of all or part of the fol-
lowing equipmeént will be needed:

100-foot tape. Mattocks.
Axes. Picks.
Clamp, buffalo grip. Rakes.

Screw pickets.
Scythes or machetes.

+» Crosscut saws.
Ground cable and cable

clamps. Shovels.
“ Ground cloths. Stakes.
,Qwoszm rigging. Tool kit.

Grubbing hoes.

If a number of beds are to be built in a short time, some
power equipment may be needed, such as tractors, power
graders, bulldozers, blasting equipment, power drag saws,
ete.

R 5. TYpES OoF BEDS.—a. One-way bed.—This type of bed
will allow the balloon to be bedded down in one direction.
The lay-out of this bed is shown in figure 8.

b. Two-way bed.—The two-way bed is an extension of
the one-way bed, and will allow the balloon to be bedded
down in two directions, 180° apart. A two-way bed may
meet the minimum requirements of wind direction with
a minimum of material and labor. It has the disadvan-
tage of not providing adequately for shifting wind di-
rections. The lay-out of the two-way bed is shown in
figure 8.

c. Four-way bed.—A bed of this type will allow the
balloon to be bedded down in four different directions,
and therefore will keep the balloon nose within at least
45° of the wind direction. For a lay-out of this type bed,
see figure 8. The four-way bed also affords a convenient
location for a central anchorage. (See par. e.)

d. L-shaped bed.—This type bed is simple to construct,
and allows the balloon to be bedded down in four direc-
tions. With this type bed, the balloon can be bedded
down so its nose is always within at least 45° of the wind
direction. For the lay-out of this type bed see figure 9.

11
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5 COAST ARTILLERY FIELD MANUAL

)
HOTE; GALLOON BED 1S ¢ K
TRENGH 1" WIDE BY I'DEEP _ _
4 L = 6_. counTeRsin
PROVIDE PICKETS AT THESE PICKETS
ALL FOUR ENDS ¢ o_|~l u |7‘ _ *I._
; 1 —
_ N\ \nagns CABLE
L ! v

. .7!0&” OF BALLOON
b I

=
r =
s i
. mﬁ_.l lw;Lﬁm.qu VNH
| |
L
( b

| JEQUR WAY BED
h . mo]nrn-uzean.
_
_

ONF WAY BED
X 24 Pickels Reoqd.
LAYOUT QF PIGKETS, CABLE, AND TRENCH
FOR ONE AND TWO WAYBEDG
(FOR DIMENSIONS SEE FOUR WAY BECH

Figure 8.—Lay-out of one-way, two-way, and four-way beds.

e. Siz-way bed.—This type of bed will allow the balloon
to be bedded down in six different directions. It is especially
suited for flying the balloon from the center of the bed by
means of a snatch block arrangement, with the winch lo-
cated some distance from the ascension point. The arrange-
ment at the center of the bed which permits flying the
balloon with the winch offset is referred to as a central
anchorage, Lay-out of a six-way bed is shown in figure 10.

f. Precaution.—No one balloon bed picket arrangement
will be satisfactory for all types of balloons. Therefore,
when a balloon is initially inflated an examination of all
handling and mooring lines should be made by the balloon
chief to determine whether any of the lines are in contact
with the balloon fabric when they are secured through the
pickets. Such contact causes excessive chafing and danger-
ous fabric wear and should be remedied by moving the
pickets, through which the lines contacting the balloon are
secured, out from the center of the bed.

12
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Figure 9.—Lay-out of L-shaped bed.

M 6. MoorinG aANp BeppiNG Down EquipMENT.—This equip-
ment consists of ground cable, ground rigging, ground
cloths, and sandbags as follows:

a. The ground cable is the cable that is run through the
screw picket eyes, and to which the ground rigging is
attached.

b. The ground rigging is composed of a number of short
ropes fitted with snap hooks, adjusting blocks, and open end
hooks, which are attached to the ground cable at intervals
and are used to connect the balloon rigging band or
catenary curtain to the ground cable in bedding down the
balloon. .

o T BRI~ SN = R R S
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Note: All legs of bed
have same dimensions

crew pickets
®  Nose of balloon—_ Screw p o

Position front—center
handling line

. ™ Snatch block ®
Ground cable
. /

|

12"x 12" Trench

all around bed
° ®

*”r—

Provide drainoge
from site at low
side

Figure 10.—Lay-out of six-way bed.

c. A ground cloth is a heavy canvas that is placed on the
bed to protect the balloon fabric from damage through
contact with the ground.

d. Sandbags are canvas bags for holding sand. They are
filled with a known weight of sand, usually 33-1/3 pounds
when dry, and are used as weights in bedding down or
mooring balloons. They are also used to determine the
weigh-off. All sandbags at a site should have the same
weight.

14
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CHAPTER 3

ORGANIZATION AND COMMAND DUTIES
' OF PERSONNEL

%y

Paragraphs
SectroN I.  Organization .............cooviaiennn 7-9
II. Command duties of personnel ........ 10-14
SeEcTION I
ORGANIZATION

H 7. Pratoon.—The barrage balloon platoon is composed
of a platoon headquarters and nine balloon squads for op-
erating nine balloons. The platoon headquarters is or-
ganized for tactical functions and not for administration.
The total personnel of the platoon is 118 men (plus 11
basic), which includes one first lieutenant and one second
lieutenant.

M 8. BarLooN Squap.—The balloon squad is composed of 12
men (plus 1 basic): a sergeant, who is the balloon chief;

.a gas worker; a winch operator; and 9 crewmen, including

a corporal (assistant balloon chief) and a telephone
operator,

H 9. BarLooN CrEw.—da. A balloon crew contains the men
necessary to handle a balloon at the balloon site. It is the
operating unit for inflating a balloon, placing and main-
taining it in flight, bedding down, and deflating. When me-
chanical equipment for handling a balloon is provided, the
balloon squad will constitute a balloon crew. No such
mechanical handling equipment has as yet been adopted as
standard.

b. Whenever balloons must be handled by manpower, it
will be necessary for two balloon squads to combine to
form a balloon crew to handle their balloons successively.

c. Under adverse weather conditions, such as strong
winds, it may be necessary to add more crewmen to the

15




9-10 COAST ARTILLERY FIELD MANUAL

crew for handling the balloon. When unfavorable weather
forecasts have been received, the platoon commander will
decide in advance on the disposition of personnel to be
made.

SecTION IT
COMMAND DUTIES OF PERSONNEL

H 10. PLATOON CoOMMANDER.—@. The platoon commander,
a first lieutenant, is responsible for the technical training
and efficiency of the personnel assigned to the platoon.

b. He is responsible for the condition and technical han-
dling of matériel assigned to the platoon.

¢c. He is responsible for the siting of the balloons in his
platoon in compliance with the tactical plan prescribed
by higher authority, and supervises the organization of the
balloon sites.

d. He is responsible for the local defense of the balloon
sites.

e. He is responsible for insuring that all safety precau-
tions pertaining to the service of the palloon and balloon
equipment are observed by the platoon.

f. He is responsible for the tactical handling of the pla-
toon. Normally, the decision as to the times that balloons
will be flown, and the number of balloons and altitude to be
flown will be prescribed by higher authority. However,
such decisions may sometimes become the responsibility of
the platoon commander.

g. He specifies the platoon communication net that will
be laid.

h. He is responsible for the adequate supply of inflation
gas to the balloons in his platoon.

4. In the event that a balloon is 1ost or damaged, he will
investigate the circumstances and forward a report to the
battery commander.

j. He will report all hits, indicating whether they are
disabling or nondisabling hits, and whether the hit in-
yolved a hostile or friendly aircraft. When a friendly air-
craft is hit, he will further investigate the circumstances
and make a report thereof to the battery commander.

16
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H 11. PLaToON EXECUTIVE—: The platoon executive, a
second lieutenant, is second in command to the platoon
commander, and aids the platoon commander in carrying
out his duties.

b. In the dbsence of the platoon commander, he takes
oﬁEBmsm.mbg performs such duties of the platoon com-
mander as may be required. ’

c. He aidg at all times in the planning and training of
the platoon.

® 12. PratooN CHIEF.—2. The platoon chief, a technical
sergeant, assists the platoon commander and platoon €x-
ecutive in the execution of their duties. He, or a com-
missioned officer, is on duty at all times that the command
ig in ground readiness or any balloon is inflated or in flight.

b. He is particularly charged with supervising the prepa-~
ration of flight and maintenance inspection records, bar-
rage balloon logs, balloon and winch service records, and
all other reports and records required to pe made by the
platoon headquarters or by subordinate units of the
platoon.

¢. He prepares the balloon manning table under the di-
rection of the platoon commander, and insures that suffi-
cient personnel is available at all times to man the balloons
assigned to the platoon.

d. He insures that an adequate supply of inflation gas is
delivered to the several balloon sites, and that the empty
gas cylinders are returned promptly for refilling.

e. He keeps accurate records of the supply of gas on
hand at the various balloon sites, and prepares reports of
gas expenditures and of gas requirements.

@ 13. PraTooN RIGGER—. The platoon rigger, a sergeant,
is charged with the technical training and instruction of the
personnel of the balloon squads in rigging and fabric main-
tenance and repair.

b. He is charged with technical inspection of fabric and
rigging of all balloons operated by the platoon.

¥
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13-14 COAST ARTILLERY FIELD MANUATL

c. He makes minor repairs to rigging and fabric.

d. He makes frequent visits to balloon sites and makes
technical inspections of the rigging. He is present during
as many maneuvering operations as practical and renders

technical assistance. -

M 14. BarLoon CHIEF.—a. The balloon chief, a sergeant, is
in charge of one balloon site and the balloon squad assigned
to him.

b. He supervises the preparation of the balloon site for
occupancy.

c. He is responsible for the condition of the balloon,
winch, and other equipment assigned to him, and for the
operation of this equipment. He makes frequent inspections
of the balloon, rigging, balloon bed, winch, ground rigging,
sandbags, gas cylinders, air blower, inflation equipment, and
all other property at his balloon site, and maintains all
equipment in proper condition at all times,

d. He is responsible for the efficiency of the

personnel
of his squad. .

e. He organizes the members of his squad into reliefs so
that necessary personnel will be on duty at all times. He
insures that a person qualified to operate the winch is on the
alert at all times when the balloon is in flight or close-

hauled, and that an armed guard is on duty at the balloon
site at all times.

f. Whenever action is ordered, he causes its execution
and reports to platoon headquarters.

Flgei il ST ie= MR -2 <=
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CHAPTER 4
OPERATING AND MANEUVERING

Paragraphs
i i 15-17
1. TFoermation and duties of balloon crew -
mﬁoﬁozu. Preparing balloon for use ........... leww
IIL.- ;Maneuvering the balloon ............ i
IV. Winch operation .................... e
V. Deflation and packing ..............-

SectioN I
FORMATION AND DUTIES OF BALLOON CREW

_ GENERAL.—Until mechanical equipment is .Huaoﬁama
“%MNEAWE enable one squad to rmS&m a balloon, it ,S_w be
necessary for two squads to combine to form a crew for .ﬁﬂﬂw
dling their balloons successively. érwz two squads mwm
combined, the balloon chief and é.Eor oﬁmamﬁow o) owm
squad will remain on duty at their m;.ﬁ while the n?mw.g
men in the squad will go to the other site and combine %H:
the balloon squad there to form a crew. A crew for han Mwm
a balloon by manpower will therefore be oogwwmma o
men: a balloon chief; 2 assistant balloon og.mmm QQ%T
porals), who are called side chiefs when performing duties
in a manhandling crew; a winch operator; and 18 crewmen.

B 16. FORMATION FOR MANHANDLING.—The balloon crew 18

T RATT L

formed as shown in figure 11. To form the crew, the Umﬂoob
chief takes his post 3 paces in front of where the crew is to
form and commands: FALL IN. The crew moi.ﬁm in ﬂco

. e Is responsible for the policing of the balloon site ranks 15 paces from the nose of gm balloon facing to the
S g RCCEE SIS left of the balloon. The front rank is composed of g.m mem-
bers of the squad at the site, and the rear rank is nomnf
posed of the members of the squad from another site.

m.mmwmamm@odmwzmmowgmovmm?\mdom&mﬁ safety
regulations. '

i. He commands the balloon squad in action against
ground forces.

j. He commands, the balloon crew working at his site,
whether the balloon crew consists of his balloon squad, or
of his squad augmented by other personnel for handling the

i i inches between files. No.
Ranks are 40 inches apart, with 4 inc .
1 in each rank is the side chief, and the dcsaom.am,@ men in
the crew run through No. 9 in each rank. If additional men

balloon by manpower.

L
¥
g
,,
¥
|
!
{

are to be added to the crew, they fall in to the left of
18




16-17 COAST ARTILLERY FIELD MANUAL

Nos. 9 and are also numbered. The winch operator, gas
worker, and assistant gas worker form in two ranks 3
paces to the left of the numbered men. At the command
COUNT OFF, the numbered men in both ranks count off si-
multaneously and consecutively from right te leit, and the
winch operator, gas worker, and assistant gas worker call
off their titles.
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O“a( Left side of
BALLOON CHIEF balloon

Figure 11.—Formation of balloon crew.

‘W 17. DuTies oF InpvipualL CREw MEMBERS.—d. Balloon

chief.—The balloon chief is in command of the crew. For
his duties, see paragraph 14.

b. Assistant balloon chiefs.—The assistant balloon chiefs
£a1l in as Nos. 1 and during maneuvering are side chiefs.
They are responsible for the execution of commands on
their respective sides of the balloon and report to the bal-
loon chief when commands have been executed, Whenever

-necessary, they may move men from their normal positions

to wherever they are needed, During ground maneuvering
the side chief nearest the rip cord carries the free end. The
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side chief nearest the electric bonding is responsible for
fastening and unfastening the electric bonding from a
grounding post.

¢. Nos. 2 and 4 operate the front handling lines.
d. Nos. 6 operate the front-center handling lines.
e. Nos. 8 operate the rear-center handling lines.
- f. Nos. 9 operate the rear handling lines.
g. Nos. 3 and 5 operate front and center mooring lines.

They Hm?o<m._o~, attach ground rigging and remove .or at-
tach sandpags to the bridles. They also assist in handling

) .

the balloon, especially at the nose.

~ h. Nos, 7 operate the rear mooring lines, remove or attach
ground rigging, and add or remove sandbags from the junc-
tion assembly. They assist in attaching and detaching the
cable from the junction assembly.

i. Winch operator—The winch operator is responsible for
the operation and care of the winch and cable. During ma-
neuvering of the balloon, the site telephone is located at
the winch and the winch operator answers telephone calls.
The winch operator operates the blower during inflation of
the ballonet with air.

j. Gas workers—The gas worker at a site is the gas
worker for the manhandling crew operating at his site.
The gas worker from another site will operate as the as-
sistant gas worker. The gas worker reads the manometer
and is responsible for keeping the proper pressure within
the balloon. He attaches and detaches the cable from the
junction assembly and attaches and detaches the rip cord,
electric bonding, and lethal devices from the cable. To-
gether with the assistant gas worker, he installs the gas and
air valves and air scoops, and attaches and detaches the
inflation manifold and inflation tube. The gas workers op-
erate the gas cylinders during inflation. They are respon-
sible for the proper furling and unfurling of the rudder, and
for keeping the rudder off the ground during ground
maneuvering.

21

TR

T

R~

TR T T T T A AT e Y



18-19 COAST ARTILLERY FIELD MANUAL
SectION II
PREPARING BALLOON FOR USE

B 18. UnpackING.—a. After the bed is prepared and the
ground cloth laid out, swept clean, and dampened, the bal~
loon box is brought to the site and unloaded on the down-
wind side of the bed at the edge of the ground cloth. The
top of the box is removed, and the box is turned over on its
side so that the open top of the box facesthe bed. The bal-
loon crew is formed, and the balloon chief commands: RE-
MOVE THE BALLOON FROM THE BOX. At this com-
mand, members of the crew from opposite sides carefully

. grasp the fabric and lift the balloon out of the box. At in-

tervals of a few feet, the remaining members of the crew
grasp the fabric and the balloon is carried onto the wma.
Care must be exercised in handling the balloon fabric
during unpacking. It should not be pulled or jerked out of
the box. Crew members should remove the balloon by lift-
ing, and not by pulling.

b. At the command LAY THE BALLOON ON THE BED, the crew
places the balloon on the bed.

c. At the command SPREAD THE BALLOON, the crew spreads
the lobes, fins, and folded fabric, so that the balloon lies
flat upon the bed.

d. At the command UNWRAP RIGGING, the crew removes

all parceling from ropes and lines, and saves parceling for
rewrapping.
B 19. A INFLaTION.—a. Under normal conditions, balloons
are air-inflated, inspected, and repaired by the service pla-
toon of the barrage balloon command or separate battalion,
and are delivered to the site ready for gas inflation. How-
ever unusual conditions may require that the balloon be
air-inflated and inspected at the site.

b. After the balloon is unfolded on the bed and the par-
celing removed, the balloon chief commands: PREPARE
FOR AIR INFLATION. At this command, Nos. 2, 4, 6, 8§,
and 9 extend the mooring and handling lines to the sides
and attach sandbags to them. Nos. 3, 5, and 7, with shoes
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removed, place sandbags or a rolled-up ground cloth across
the balloon one-third of the balloon length back from the
nose. The winch operator procures the air blower, inspects
it, and gives it a test run. Gas workers procure and install
gas and air valves, and attach the inflation tube to the ap-
pendix at the nose of the balloon and to the blower, using
thimble and elastic tie-off cords. Side chiefs inspect the
external rigging. (See par. 20.)

. “After, preparations for air inflation are completed, the
balloon, ¢hief commands: REPORT, Gas workers, winch
operator, and side chiefs then report for their respective
details as follows: “Valves and inflation tube in order,”
“Air blower in order,” and “Envelope and rigging in order.”

d. The balloon chief then commands: INFLATE WITH
AIR. Nos. 3, 5, and 7 take positions on the envelope astern
of the row of sandbags and the winch operator starts the
blower engine, taking care that fumes from the engine ex-
haust are not sucked into the fan and blown into the bal-
loon, Gas workers take posts at the appendix and insure the
adjustment of the tubing and the security of the connec~
tion. The winch operator remains at the air blower. As the
inflation proceeds, Nos. 3, 5, and 7 move the sandbags
toward the rear as air fills the forward part of the envelope.
Nos. 2, 4, 6, 8, and 9 under the direction of the side chiefs,
adjust the handling and mooring lines on their respective
sides of the balloon. Nos. 3, 5, and 7 attach sandbags to
the catenary curtain grommets when directed by the bal-
loon chief. When inflation has proceeded to a point where
sandbags attached to lines are being dragged along the
ground, the balloon chief directs Nos., 2, 4, 6, 8, and 9 to
detach sandbags and tie the handling lines through the
screw picket eyes.

e. Inflation will proceed until the entire balloon and fins
are well filled. When the balloon has been filled with air, the
balloon chief commands: CEASE INFLATION. The winch
operator stops the air blower and disconnects the inflation
tube. The gas workers disconnect the inflation tube from the
appendix and close appendix unless otherwise instructed.
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f. In the case of a ballonet balloon the gas chamber is in-
flated as described above, and after internal inspection, the
gas workers attach the inflation tube to the ballonet appen-
dix. The ballonet is then inflated with sufficient air to allow
an inspector to enter and have ample room to maneuver
under the diaphragm.

B 20. InspEcTION.—a. Initial external inspection.—While
the Balloon is being air-inflated, the side chiefs will inspect
all seams and finger patches on the outside of the balloon for
signs of defective cementing. All of the rigging is also in-
spected to see that the balloon is properly rigged according
to the manufacturer’s specifications, or according to marks
locating the positions of the knots on the rigging. All splices
and servings are inspected for imperfections, Fabric will be
inspected for signs of chafing by the rope rigging which may
have occurred while packed.

b. Initial internal inspection.—This inspection is for the
purpose of locating any holes or tears in the balloon en-
velope and fins, and is conducted by the platoon rigger if
available, or by the side chiefs under the direction of the
balloon chief. One or more inspectors will enter the balloon
through the appendix with an inspection light. When the
light is turned off, the inspector will be able to locate all
holes in the fabric upon a thorough inspection of the interior.
e will mark each hole by circling it with a red pencil or
chalk. The entire envelope is inspected in this manner. The
balloon may be turned over on its side for inspection of the
bottom. The fins are inspected from the inside through an
opening between the envelope and fins. Care must be ex-
ercised by the men in the balloon, so that the fabric will not
be damaged. They must enter the balloon with their shoes
removed, or wear shoes with soft rubber soles. All of the
patches made as a result of the original inspection are made
on the inside of the envelope.

c. Inspection of ballonet diaphragm.—One inspector will
enter the gas chamber with an inspection light and another
inspector will enter the air chamber. By prearranged plan,
the inspectors will progress from one end of the diaphragm
to the other. When a hole or tear is found, the inspector
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under the diaphragm will hold his finger against the dia-
phragm at that point, while the other inspector will circle
the spot with red pencil or chalk.

B 21. Arr DEerraTiON~—After the inspection is completed
and all necessary repairs made, the balloon chief com-
mands: DEFLATE THE BALLOON.

a. If the balloon is to be deflated by manpower, the gas
workers SO‘E the appendix open while the crew members
roll up the entire envelope tightly toward the nose, and
release thé lines from pickets as deflation proceeds.

b. If an exhauster is used, the gas workers attach a metal
tube between the appendix and the exhauster. The winch
operator controls the exhauster. The balloon is deflated and
lies spread upon the bed.

c. >ﬁmw. complete deflation by either method, the gas
éoz.mmwm tie the appendix off tightly to prevent air from
seeping back into the balloon.

K 22. Gas INFLATION—a. Affer the balloon has been spread
on the bed and the parceling removed, the balloon chief
commands: PREPARE FOR GAS INFLATION. At this
command Nos, 2, 4, 6, 8, and 9 extend the handling and
mooring lines to the sides and attach sandbags to them.
Nos. 3, 5, and 7, with shoes removed, place sandbags or a
rolled-up ground cloth across the balloon one-third of the
balloon length back from the nose. The gas workers pro-
cure and install the gas and the air valves. They then pro-
cure the inflation manifold and attach the manifold hose to
gas cylinders, The rolled-up inflation tube is procured and
attached to the inflation manifold. After this connection
is made, the winch operator unrolls the inflation tube
toward the balloon appendix. The gas workers attach the
inflation tube fo the appendix by means of a rubber-
covered thimble and elastic tie-off cord. The assistant
gas worker fastens the electrie bonding to a grounding post.
During these preparations, the side chiefs inspect all exter-
nal rigging on their respective sides and make any
necessary adjustments. :
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22 COAST ARTILLERY FIELD MANUAL

b. At the command INFLATE WITH GAS, the gas workers
open the valves on the cylinders attached to the inflation
manifold. As cylinders empty, the gas workers close the
valves, mark the empty cylinders “MT” with chalk or
crayon, and connect the inflation manifold hose succes-
sively to full cylinders until the computed number of
cylinders of gas has been injected. As inflation progresses,
Nos. 3, 5, and 7 take positions on the envelope astern of the
row of sandbags and move the sandbags gradually toward
the tail. Nos. 2, 4, 6, 8, and 9 adjust the handling and
mooring lines on their respective sides of the balloon under
the direction of the side chiefs. When inflation has pro-
ceeded to the point that sandbags attached to the lines are
being dragged along the ground, the balloon chief directs
Nos. 2, 4, 6, 8, and 9 to detach sandbags and tie the han-
dling lines through pickets. At the direction of the bal-
loon chief, Nos. 3, 5, and 7 attach sandbags to the catenary
curtain grommets. When the computed number of cylin-
ders has been injected, the balloon chief commands: CEASE
INFLATION. At this command the gas workers close the
valves on the cylinders attached to the inflation manifold,
attach the manometer, and read the pressure. If the com-
puted number of cylinders of gas is insufficient to give a
minimum pressure, enough gas will be added to give a
minimum reading of 1 inch of water pressure. The dilatable
balloon will not be flown with less than 1 inch of water
pressure. ”

c. All manometer readings will be taken with the bottom
of the balloon free from the bed, since pressure against the
bottom of the balloon when it is bedded down may cause
an erroneous pressure reading. For accurate readings, the
manometer must be held vertically and at the same height
above the ground as‘the manometer orifice of the balloon.
If it becomes necessary to read the manometer at a level
pelow the level of the orifice, a correction equal to % inch
of water pressure for each 9 feet of difference in level must
be added to the reading.

d. With a ballonet balloon, after the computed number
of cylinders of gas has been injected, the gas workers at-
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tach the inflation tube to the blower and to the ballonet
appendix and the winch operator starts the blower, Air is
added until the air valve allows air to escape. Gas workers
attach and read the manometer on the gas chamber, which
at this point should read the desired pressure of 1'% inches
of water. Gas workers then remove the inflation tube from
the air chamber and the gas worker inspects the diaphragm
by ‘inserting his head into the air appendix. Using a light,
he determines whether the diaphragm is partially or com-
pletely extended. For proper operation, the diaphragm

. should be only partially extended. If fully exfended, gas

workers add gas to the gas chamber, thus expelling air
from the ballonet compartment and releasing the fullness
of the diaphragm. The manometer reading is checked for
the desired minimum pressure of 1% inches of water.

e. When the computed number of cylinders of gas has
been injected, or enough additional cylinders have been
injected to give minimum pressure, inflation ceases. With
help of Nos, 7, the winch operator disconnects the inflation
tube and securely ties off the appendix. The appendix is
forced into the envelope and the slide fasteners closed
and secured.

f. When the balloon is gas-inflated, the balloon chief
commands: ATTACH AIR SCOOP. At this command the
gas workers procure the air scoop and attach it to the rud-
der, and report: “Air scoop in order.” For a ballonet bal-
loon, the gas workers also install the rubber stiffener
around the air scoop of the air ballonet.

M 23. Trim.—After the balloon has been gas-inflated, and
the air scoop has been attached, the balloon chief com-
mands: EASE OFF SLOWLY. At this command fension
is removed from mooring and handling lines but the men
hold fast to them. The balloon chief observes the action of
the balloon, making sure that there are enough sandbags on
the junction assembly t6 balance the lift of the balloon.
The gas workers, assisted by Nos. 7 and the winch opera-
tor, hold the junction assembly steady a few feet off the
ground. The balloon chief determines the angle of trim by
measuring the distance from the hole in the D-ring of the

27

T I TR TS

ST

B

-3 =ty

P T S R LT T



23-25 COAST ARTILLERY FIELD MANUAL

junction assembly to the ground and the distance from the
lowest point of the rudder to the ground. By subtraction,
he obtains the difference between these two distances.
Using this figure, he refers to the manufacturer’s chart
and determines the angle of trim. IHe then directs the side
chiefs to add or take off ballast pouches from the sand
pockets to bring about the angle of trim prescribed.

R’ 24. WzicH-OFF.—¢. When the balloon has the proper
trim, the crew chief commands: TAKE OFF (NUMBER)
SANDBAGS, or ADD (NUMBER) SANDBAGS. At this
command the winch operator and gas workers take off or
add the designated number of sandbags to the junction as-
sembly. This process is repeated until the balloon is in
equilibrium without tension on the handling lines, which
are still manned by crew members. The balloon chief then
counts and records the number of sandbags on the junction
assembly. The total weight of the sandbags used will be
equal to the net weight the balloon will lift. Any change in
weight of the sandbags due to rain or other causes should
be taken into account. The minimum cable tension desired
is deducted from the total weight of the sandbags, and the
net result will be the weight of the cable that the balloon
will 1ift. This weight of cable in part determines the maxi-
mum altitude or ceiling that the balloon will attain, Weigh-
off is normally accomplished during the early morning or
late evening, and when there is no wind.

b. In case the result of the weigh-off shows insufficient
1ift, the balloon is bedded down and topped-up. The weigh-
off procedure is then repeated to determine if sufficient
1ift has been obtained.

M 25. TorriNg-Upr.—a. When the gas pressure within a bal-
loon falls below the minimum pressure prescribed for the
balloon, sufficient gas must be added to raise the pressure
to the desired level, This addition of gas is called topping-
up. Topping-up may also be used to increase the purity of
gas within a balloon, and to increase the lift of a balloon.
b. A manometer reading is necessary to determine
whether the balloon needs to be topped-up due to low
pressure. The manometer reading should be taken at the
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same time daily and before the balloon acquires additional
pressure due to superheat. The method for taking a ma-
nometer reading is described in paragraph 22c.

¢. Topping-up is accomplished by injecting the required
amount of gas into the balloon.

SectioN IIT
MANEUVERING THE BALLOON

M 26. GENERAL—a. Maneuvering is any operation inci-
dental to removing from bed, weighing-off, ground han-
dling, ascension, descension, and bedding down of an in-
flated balloon. A balloon is maneuvered at the commands
of the balloon chief.

b. During all maneuvering, for the protection of person-
nel and matériel, the following precautions will be
observed:

(1) The nose of the balloon must be kept pointed into the
wind at all times, irrespective of the direction in which the
balloon is being moved, except possibly during the final
stages of bedding down. This is accomplished by allowing
the tail of the balloon to swing with the wind.

(2) Even tension must be maintained on the lines at all
times unless otherwise prescribed by the balloon chief. All
lines should be given even, steady pulls, and should never
be jerked.

(3) In handling lines, they should always be payed out
hand under hand and hauled in hand over hand.

¢. Whenever several men are holding the same line, the
man nearest the end should be the last to release it. No
man should release any line until ordered, unless he is hold-
ing it at the end and is being lifted off the ground by the
balloon. Should the balloon break away from the crew,
the rip cord should be pulled.

d. Unless otherwise specified, all balloon chief commands
apply to both sides of the balloon. If action is desired on
one side of the balloon only, it must be so specified. For
example, the following commands would indicate action on
one side only: FOUR SANDBAGS OFF RIGHT (LEFT) SIDE, Or
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26-28 COAST ARTILLERY FIELD MANUAL

THREE SANDBAGS OFF RIGHT (LEFT) TAIL. The following com-
mands would indicate action on both sides: REMOVE THREE
SANDBAGS, O RELEASE MOORING LINES.

M 27. PostiNg CREW.—The crew is formed as described in
paragraph 16, and the balloon chief commands: 1. DETAILS,
2. POSTS. At this command, the front rank walks rapidly
to the left side of the balloon, the rear rank walks to the
right side of the balloon, the winch operator goes to.the
winch, and the gas workers go to the manometer. The
crew members take posts as shown in figure 12.

"
= RIGHT SIDE
OF BALLOON

O

FRONT-CENTER HANDLIN@

Y
o

(OBALLOON CHIEF

\i
&
MANOMETER

\ TUBE

o O

~GAS WORKER

®

LEFT SIDE OF BALLOON

s
w

Figure 12,—Position of crew at DETAILS, POSTS.

W 28. PREPARING FOR ASCENSION.—a. The balloon crew is
formed and posted. The balloon chief then commands:
PREPARE FOR ASCENSION. At this command, the side
chiefs inspect the rigging of their respective sides. Before
any lines are released, the side chief nearest the junction
assembly insures that approximately 15 sandbags are at-
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tached to the junction assembly grommets. If sufficient
sandbags are not available, they should be transferred to
the junction assembly as they are removed from the cate-
nary curtain. The side chief nearest the electric bonding
unfastens the electric bonding, and the side chief nearest
the rip cord unfastens and carries the rip cord. The side
chiefs report when their respective sides are in order., The
winch operator starts the winch engine and reports when
the winch is in order.

b. At thé command RELEASE MOORING LINES, Nos. 3, 5, and
7 release the extensions from the mooring lines.

¢. At the command RELEASE HANDLING LINES, Nos. 2, 4, 6,
8, and 9 remove the handling lines from the pickets and
maintain tension on them. If necessary to hold the balloon,
the balloon chief may command: MAN HANDLING LINES
THROUGH PICKETS. At this command, the lines are
reeved through the serew picket eyes.

d. At the command RELEASE GROUND RIGGING, Nos. 3, 5, and
7 release the ground rigging from the catenary curtain
grommets,

e. At the command (NUMBER) SANDBAGS OFF, Nos. 3, 5,
and 7 remove sandbags from the catenary curtain grom-
mets as directed. Sandbags are ordinarily removed from
tail to nose. If approximately 15 sandbags are not on the
junction assembly grommets, the balloon chief will direct
that sandbags be placed on the grommets as they are
removed from the catenary curtain.

f. At the command EASE OFF, the men on the handling
lines pay out the handling lines hand under hand.

g. When the belly of the balloon is just off the ground,
the balloon chief commands: HOLD IT. At this command
the men on the handling lines cease paying out and hold
the balloon in place, The gas worker, assisted by the as-
sistant gas worker, reads the manometer and reports
the reading. After reporting the pressure reading, the gas
worker and assistant gas worker go to the rudder,

h. After receiving the gas pressure reading from the gas
worker, the balloon chief commands: EASE OFF. Men on
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the handling lines pay out the lines hand under hand.
Numbers 3, 5, and 7 work down the front bridles and
down the foot ropes to the junction assembly. While the
balloon is being eased off, the side chief nearest the junc-
tion assembly will insure that the sandbags on the junction
assembly grommets remain in place.

i. When the junction assembly and attached sandbags
are off the ground, the balloon chief commands: HOLD IT.
At the command (NUMBER) SANDBAGS ON (OFF) JUNCTION
asseMBLY, Nos, 7 will add or remove the specified number
of sandbags from the junction assembly grommets. The
balloon chief will direct the necessary number of sand-
bags placed on the junction assembly grommets to main-
tain the balloon in equilibrium above the ground, While
the above is being accomplished, the gas worker and as-
sistant gas worker unfurl the rudder, close the rudder slide
fastener, and prepare the rudder for flight.

4. If the handling lines are reeved through the screw
picket eyes, they are removed at the command REMOVE HAN-
DLING LINES FROM PICKETS. The balloon is now ready to be
trimmed and weighed off as described in paragraphs 23
and 24. .

M 29. GROUND MANEUVERING.—T0 maneuver the balloon on
the ground, the following commands are used:

a. EASE OFF—The handling lines are paid out slowly,

hand under hand.

b. HOLD 1IT—The movement of the balloon is stopped.

¢. WALK THE BALLOON FORWARD (TO THE REAR) (RIGHT)
(LEFT) —The balloon is moved in the direction indicated.

d. WALK THE NOSE (TAIL) TO THE RIGHT (LEFT)—The
indicated portion of the balloon is moved in the desired
direction.

e. NOSE RIGHT (LEFT), TAIL LEFT (RIGHT)—The balloon is
turned in a horizontal plane.

f. CHECK IT, or CHECK RIGHT (LEFT) (NOSE) (TAIL)—The
appropriate men hold their lines in place. This command
is used when the balloon is drifting.
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9. TENSION ON THE LINES, Or TENSION ON THE RIGHT
.?mwevl.mHmow in the lines is taken up steadily without
jerking, as ordered.

h. SLACK LINES, Or SLACK LINES ON THE RIGHT (LEFT)—
At Sﬁm command the men walk toward the balloon allowing
the bbwm to loosen.

i. STEADY, Or STEADY ON THE RIGHT (LEFT) —Men at all
positions perform evenly.

q. m.»S. DOWN, Or HAUL DOWN ON THE RIGHT (LEFT) (NOSE)
QbFV.:I.HWm handling lines are hauled in, hand over hand.

W 30. ATTACHING CABLE TO JUNCTION ASSEMBLY.—q. After
the balloon has been maneuvered near the ascension point
the balloon chief commands: EASE OFF. At this noB“
mand all men on handling lines ease off hand under hand
to get the junction assembly in a convenient position to
attach cable.

b. The balloon chief then commands: HOLD IT, and
ATTACH CABLE. At the last command, the balloon chief
and the gas worker, assisted by Nos. 7, attach cable to the
junction assembly.

c. >% Mvm %oggmbg EASE OFF, all men on handling lines
ease off hand under hand until the ball iel :
il oon chief commands:

d. When the cable becomes taut, the balloon chief com-
mands: HOLD IT, and SANDBAGS OFF. At the last com-
mand the gas worker and Nos. 7 remove the sandbags from
the junction assembly. At this time the balloon chief
.o:mowm the foot ropes to insure that the lift of the balloon
is evenly distributed. Without further command, the gas
Mcowwﬁ. tapes the electric bonding to the cable below the
junction assembly, fastens the rip cord to the cable below
the electric bonding, and slides the metal safety disk in
place on the cable. If a lethal device is attached to the
cable near the junction assembly, this is put in place by the
gas worker.

N 31. FLYING THE BALLOON.—When the balloon is ready to
ascend and the winch is in order, the balloon chief com-
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mands: ONE MAN TO A HANDLING LINE, and all men
except the man nearest the end of each handling line re-
1ease the lines and step back out of the way. The man near-
est the end of each handling line moves to the end of the
line. The balloon chief then commands: FLY THE BAL-
LOON AT (ALTITUDE). At this command, the winch
operator simultaneously eases off the brake and engages the
clutch, keeps the engine running at slow speed, and al-
lows the balloon to ascend slowly. As the balloon rises, the
men at the handling lines walk in toward the balloon until
the ropes are pulled out of reach. If lethal devices are to
be used, the ascent is stopped at appropriate altitudes and
the gas worker attaches the devices at the appropriate loca-
tions on the cable. The gas worker .also attaches and de-
taches a cloth cone, which is placed on the cable so that it
will fly about 50 feet above the winch to assist in determin-
ing the location and angle of the cable. When the balloon
is raised to the desired altitude, the winch is stopped and
the gas worker attaches the grounding wire to the cable.

N 32. HauLiNe DowN.—a. When the order to haul down
the balloon is received, the balloon chief commands:
1, WINCH OPERATOR, 2. HAUL DOWN. The gas worker un-
fastens the grounding wire from the cable. The engine on
the winch is started, and the balloon is hauled down in first,
second, or third gear, depending on the desired rate of
descent. The gas worker detaches the lethal devices from
the cable during descent. When the balloon comes within
200 feet of the ground, the descent is stopped to permit the
motion of the balloon to become stabilized. After the mo-
tion becomes stabilized, the balloon is hauled down as
rapidly as possible until the handling lines touch the
ground.

b. When the balloon is within 200 feet of the ground,
the balloon chief commands: 1. LANDING FORMATION, 2,
FALL IN. At this command, the men take their proper
positions under the descending balloon so they will be
ready to control it when the handling lines touch the
ground.
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c. When the handling lines touch the ground the crew
members grasp the proper handling lines, and at the
command HAUL DowN, ithey haul down on the lines hand
over hand. When the balloon is hauled down to where
sandbags may be hung on the junction assembly, the
balloon chjef commands: HOLD IT, and then: (NUMBER)
SANDBAGS ON JUNCTION ASSEMBLY. At this com-
mand, the gas worker and Nos. 7 place the designated
number of sandbags on the junction assembly.

d. The balloon chief then commands: DETACH CABLE.
At this command, the gas worker, assisted by Nos. 7, de-
taches the rip cord and hands the free end to the side
chief on the rip cord side, unfastens the electric bonding,

and detaches the cable.

B 33. Beopine DownN.—a. After the cable is detached,
the balloon is maneuvered with nose into wind to the
edge of the ground cloth so that the sandbags on the junc-
tion assembly will come down on the side of the bed when
the balloon is hauled down.

b. The necessary commands to haul the balloon down
onto the bed are then given, such as HAUL DOWN (SLOWLY),
HAUL DOWN ON THE RIGHT (LEFT) (wosg) (rair). At these
commands, the crew members haul down as directed. When
the balloon is being hauled down, the nose should never
be above the horizontal. As the rudder nears the ground,
the gas workers hold it off the ground, deflate it, and furl
it. .

¢. The next command given by the balloon chief is:
SANDBAGS ON THE NOSE (TAIL) (RIGHT) (LEFT)
(ALL AROUND). At this command, the sandbags are

placed as directed by Nos. 3, 5, and 7, starting at the

nose. If necessary to hold the balloon, the balloon chief
may command: MAN HANDLING LINES THROUGH
PICKETS.

d. Before the bottom of the balloon is pulled down on
the bed, the gas workers attach the manometer and tube
and take the reading.
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e. The balloon is then pulled down on the bed, and the
ground rigging is fastened from nose to tail by Nos. 3, 5,
and 7 at the command FASTEN GROUND RIGGING.

f. At the command FASTEN MOORING AND HANDLING LINES,
Nos. 3, 5, and 7 connect the extensions to the mooring lines
and securely fasten the lines through screw picket eyes,
and Nos. 2, 4, 6, 8, and 9 fasten the handling lines through
screw picket eyes, The side chiefs secure the rip cord to a
picket and attach the electric bonding to a grounding post.

g. The side chiefs inspect all lines, knots, ground rig-
ging, ground cable, pickets, the attached sandbags, rip
cord, electric bonding ground, and fabric, and report,
“Right (left) side in order.” The winch operator covers the

cable at the winch, covers the engine, and locks up the
winch.

M 34. REmovING BaLLooN FrRonM BED DURING ADVERSE WIND
ConprTions.—To remove the balloon from the bed during
adverse wind conditions, sandbags should be placed on
the junction assembly as in the regular procedure. Sand-
bags are taken off the tail of the balloon, leaving sufficient
sandbags on the balloon to equalize approximately three-
fourths of the lift. Mooring and handling lines are then re-
leased, the ground rigging is unfastened, and the balloon is
eased off until it is just clear of the bed. With all crewmen
in their positions, the tail of the balloon is permitted to
swing with the wind. The balloon is again hauled down
with the nose into the wind and the remaining sandbags are
removed and the rudder is unfurled. The balloon is then
eased off in the regular manner.

B 35. BeppinG DowN UNDER ADVERSE WIND CONDITIONS.—
When a cross wind is blowing, it is impossible to bed down
the balloon with the nose into the wind. The following
procedure should make the operation of bedding down
less difficult;

a. The balloon is hauled down with the nose into the

wind until the bottom of the balloon touches the ground
cloth,
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b. With the balloon in this position, sufficient mm.zmvmmm
are attached to the catenary curtain to equal approximately
three-fourths of the lift of the balloon.

c. The balloon is then eased off the bed several H.mmﬂ
and moved upwind until the tail has passed the center line
of the bed. . .

d. While the tail is held in place, the nose is @m.HEHSmQ
to swing down wind until the balloon .wm parallel with, and
several feet up wind from the center line of the bed. U:M;
ing this operation, it may be necessary to remove all mmsml
bags fromTthe junction assembly, or the drag of ngm.m mmw@ -
bags might cause the balloon to be blown over on its side.

e. The balloon is then hauled down rapidly onto S:.w bed.
If the down-wind side of the balloon is hauled down slightly
ahead of the up-wind side, a wedging effect may be secured
which will prevent shifting of the balloon o.b ﬁrm.dma. When
this difference is taken up on the up-wind side, a firm
anchorage is provided.

f. The ground rigging should then be attached and sand-
bags added as rapidly as possible.

B 36. EMErcENCY HavurLing DowN.—a. .S.wmb a».m winch is
out of order, a maneuvering spider Abm. 13) .ﬁ:E U.m used
to haul down the balloon. A maneuvering spider will also
be used to haul down the balloon if the cable becomes en-
tangled in surface obstructions. ‘ N

b. The gas workers are Hmmvo:mwvﬁm for obtaining the
spider and snatch block and attaching it to ﬁ.am cable. O?wu
members of the crew are detailed to obtain sandbags to
attach to the grommets on the spider.

¢. The crew is formed and at the command MAN THE
SPIDER, POSTS, they will take positions at Q:.w arms of zwo
spider, as shown in figure 13. Gas ﬁon.me.m will hang a mcH-
ficient number of sandbags on the spider grommets to equal-
ize the lift of the balloon.
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®

Snatch block

/Bolloon Chief

Figure 13.—Position of crew at mMan THE SPIDER, POSTS.

d. The commands for maneuvering the spider are warLk
THE SPIDER FORWARD (TO THE REAR). At the command
HOLD 1T, the crew will hold the spider in its present position.

e. When the balloon has been lowered to a point where
the handling lines are within reach, the crew members will
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be transferred from the spider to the handling lines by the
command: 1. BY THE NUMBERS, 2. MAN HANDLING
LINES; 2, 4,6, 8,9, 3,5, 1. At this command, the men des-
ignated will leave their posts at the spider and assume their
posts at the handling lines as in DETAILS, POSTS.

f. At the command SANDBAGS ON JUNCTION ASSEMBLY, the
gas workers and Nos. 7 will transfer the sandbags from the
spider to the junction assembly of the balloon. The cable
may then be detached from the junction assembly and the
balloon may be walked to the bed.

SECTION v
WINCH OPERATION

M 37. PREPARATION AND INSPECTION.—a. The operator is re-
sponsible that the winch (and the snatch block, if a central
anchorage is used) is properly anchored, and that steps are
taken to ground the winch and snatch block. Inspection
is made to see that all parts of the winch are properly
lubricated and in good running order. The lead-off gear
is inspected to make sure that the ignition system is not
accidentally grounded.

b. The winch storage drum friction drive brake bands
will be disassembled at least each third operating day. All
grease, dirt, rust, or other foreign matter will be removed
from the bands and the band grooves. Steel wool and dry
cloths will be used for this purpose. Liquids will not be
used on these parts, and they will not be lubricated.

¢. Before putting a winch in operation, prior to each
ascension, the following procedure will be followed:

(1) Start winch engine.

(2) Place transmission in reverse gear and release clutch,
thus paying out cable. The free end of the cable will be
walked away to a distance of about 30 feet so that con-
stant tension is maintained on the cable from the lead-
off gear outward.

(3) While the cable is being payed out, the winch opera-
tor will observe and determine whether the storage drum
friction drive brake bands chatter and if there is slack in
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the cable between the storage drum and the spooling de-
vice, indicating that the bands need tightening. If there
is no slack between the storage drum and the spooling de-
vice, and a growling noise can be heard at the brake bands
(due to excessive friction between the bands and the
grooves), probably the bands need loosening. Another in-
dication that the bands are too tight is a bending of the
spooling device shaft during operation when the spooling
idler arm is near its center position of travel.

(4) The winch operator will adjust the tension of the
bands by turning the toggle (a spring-loaded turnbuckle).
The brake bands are tightened by turning the toggle in a
clockwise direction. Proper tension is indicated when the
winch operator can just barely turn the storage drum with
his hands. If the bands cannot be adjusted so the cable
can be payed out and reeled in properly, the swivel con-
necting the free ends of the bands will be checked to deter-
mine if it is binding on its pivot.

(5) If at any time during ascent or descent the cable
between the storage drum and the spooling device becomes
slack, the balloon will be brought to a stop slowly by throt-
tling down the engine in conjunction with gradual depres-
sion of the foot brake, and depression of the clutch. The
winch operator will then adjust tension on the friction
brake bands as indicated above.

B 38. AsceEnsioN.—The winch operator raises the balloon
on orders from the balloon chief. The engine is placed in
reverse gear and the balloon is allowed to rise slowly. The
operator watches the balloon and increases the speed of the
engine until the desired rate of ascent is attained. The nor-
mal rate of ascent is about 600 feet per minute. The dilat-
able balloon can be raised or lowered as rapidly as the
winch will operate, but if the ballonet balloon is allowed
to rise too rapidly it will valve gas. The winch operator
watches the balloon at all times during ascent, and as the
balloon approaches the desired altitude, he decreases the
speed by throttling down the engine. When the desired alti-
tude is reached, the balloon is stopped by disengaging the
clutch and gradually applying the brake. After the ascent
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is stopped, the snatch brake is set, the lock is applied on
the foot brake pedal, and grounding clamp is attacheg
to the cable,

N 39. DuriNe FriguT.—The operator inspects the winch
periodically to see that it is in operating condition. When
the temperature is below freezing, the engine is operated at
regular intervals so that it will be warm enough to start
easily if needed for a quick haul-down, Tension on the
cable is.checked and recorded periodically, When the bal-
loon .cannot be seen, the cable angle is the only indication
of the location of the balloon. The cable angle should be
watched closely, and the balloon chief should be notified
whenever it appears likely that the cable will become en- .
tangled in surface obstructions or adjacent balloon cables.

| 40. Havrine DownN.—The winch operator will not lower
the balloon without orders, except in case of emergency.
When orders to haul down the balloon are received, he
starts the engine and lowers the balloon in first, second, or
third gear depending upon the desired rate of descent. If
the ballonet balloon is lowered too rapidly, the ballonet
may not fill with air and the pressure may drop until the
wind will cup in the nose of the balloon. If this happens,
the balloon is likely to dive. If the balloon goes into a dive
while being hauled down, the winch operator stops reeling
in cable, puts the winch in reverse, and pays out cable as
rapidly as it is possible to do so and still keep the cable
taut. If the winch operator does not have time to shift into
reverse gear before the balloon starts to regain altitude, he
may depress the clutch pedal and allow the cable to pay
out by free wheeling. When the balloon has righted itself
and has taken all slack out of the cable, the ascent is
stopped by gradually applying the foot brake. Experi-
ence has shown that when the balloon is within approxi-
mately 200 feet of the ground, the descent should be stopped
to permit the motion of the balloon to become stabilized.
The balloon should be hauled down the rest of the way as
rapidly as possible in order to keep it from diving at low
altitudes. When the handling lines touch the ground, the
winch operator stops hauling down.
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SECTION V
DEFLATION AND PACKING

W 41. DEFLATION.—q. Whenever the purity of the hydro-
gen in the balloon falls below 85 percent, and it appears
that the purity cannot be increased by topping-up, the
balloon will be deflated. Other reasons for deflating include
the necessity for making repairs to the balloon, and the
necessity for moving the balloon %o a new site. Helium-
filled balloons are also deflated whenever the purity falls
below such limit as may be prescribed. t

b. To prepare for deflation, a balloon containing hydro-
gen will be bedded down. At the command of the balloon
chief, the air scoop will be removed and packed. All usual
safety precautions will be observed, and extra precau-
tions taken against fire. Electric bonding will be grounded.
All engines within 150 feet of the balloon will be stopped.
In dry weather, the ground cloth and balloon fabric should
be wet down.

¢. At the command DEFLATE THE BALLOON, the gas worker
pulls the rip cord and allows the gas to escape. The rip
cord should be pulled steadily, without jerking, to prevent
damage to fabric.

d. No other openings should be made in the balloon be~
fore or after the rip cord is pulled. More than one open-
ing may result in air mixing with the hydrogen to form an
explosive mixture,

e. After the gas has been permitted to escape, crew
members start at the tail and roll up the balloon to the rip
panel, and then start at the nose and roll back to the rip
panel.

f. Helium-filled balloons are deflated by attaching the
inflation tube to a nurse bag or to the compressor of the
purification plant, and the crew members then force the
gas out of the balloon, starting at the tail.

B 42, PackiNG.—After the balloon has been deflated and
again unrolled upon the bed, the gas workers remove the
valves and pack them, and the crew members wrap the rig-
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ging in the parceling cloth. Under supervision of the bal-
loon chief, the balloon is folded and placed in the packing
case, beginning with the tail. When placing the balloon in
the case, the balloon should be lifted and not dragged over
the edge of the case, so the fabric will not be damaged. The
metal parts are replaced in their original packings and
securely fastened. The canvas and waterproof packings are
folded over the balloon and the waterproof packing is
cemented shut. The top of the case is screwed on tight.

43




41-42 COAST ARTILLERY FIELD MANUAL
SecTION V
DEFLATION AND PACKING

M 41. DEFLATION.—C. Whenever the purity of the hydro-
gen in the balloon falls below 85 percent, and it appears
that the purity cannot be increased by topping-up, the
balloon will be deflated. Other reasons for deflating include
the necessity for making repairs to the balloon, and the
necessity for moving the balloon to a new site. Helium-
filled balloons are also deflated whenever the purity falls
below such limit as may be prescribed.

b. To prepare for deflation, a balloon containing hydro-
gen will be bedded down: At the command of the balloon
chief, the air scoop will be removed and packed. Al] usual
safety precautions will be observed, and extra precau-
tidns taken against fire. Electric bonding will be grounded.
All engines within 150 feet of the balloon will be stopped.
In dry weather, the ground cloth and balloon fabric should
be wet down.

c. At the command DEFLATE THE BALLOON, the gas worker
pulls the rip cord and allows the gas to escape. The rip
cord should be pulled steadily, without jerking, to prevent
damage to fabric.

d. No other openings should be made in the balloon be-
fore or after the rip cord is pulled. More than one open-
ing may result in air mixing with the hydrogen to form an
explosive mixture.

e. After the gas has been permitted to escape, crew
members start at the tail and roll up the balloon to the rip
panel, and then start at the nose and roll back to the rip
panel.

f. Helium-filled balloons are deflated by attaching the
inflation tube to a nurse bag or to the compressor of the
purification plant, and the crew members then force the
gas out of the balloon, starting at the tail,

| 42. Packine.—After the balloon has been deflated and
again unrolled upon the bed, the gas workers remove the
valves and pack them, and the crew members wrap the rig-
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ging in the parceling cloth. Under supervision of the bal-
loon chief, the balloon is folded and placed in the packing
case, beginning with the tajl. When placing the balloon in
the case, the balloon should be lifted and not dragged over
the edge of the case, S0 the fabric will not be damaged. The
metal parts are replaced in their original packings and
securely fastened. The canvas and waterproof packings are
folded over the balloon and the waterproof packing is
cemented shut. The top of the case is screwed on tight.
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CHAPTER 5

ADDITIONAL INFORMATION ON SERVICE
OF BALLOON

Paragraphs

SectioN I. Rigging and fabric repairs .......... 43-44
II. Records and reports ....... veveev... 45-49

SecTION I
RIGGING AND FABRIC REPAIRS

M 43. RicciNe Repairs.—Repairs to rigging and fabric
will be 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.

M 44. Fasric 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 pre-
vent loss of gas until proper repairs can be made.

SecTIiON II
RECORDS AND REPORTS

B 45. OrerAaTION LoG.—This log is a record of tactical op-
eration at a balloon site for a 24-hour period. It includes
messages received, the time each message was received, ob-
servations made at the site, actions taken, and the time each
action was taken. This log is prepared in duplicate daily,
and one copy is sent through the platoon to the battery for
consolidation.

W 46. DaLy EQuipMENT REPORT.—This report is a technical
report concerning the number and condition of winches,
cables, balloons, and gas cylinders at each site. The report
also lists repairs made to equipment and the number of
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cylinders of gas used during a 24-hour period. It is pre-
pared in duplicate daily, and the original is sent through
the platoon to the battery for consolidation.

@ 47. BALLOON FLIGHT AND MAINTENANCE CHART.—This
chart is 24 by 36 inches in size and is kept conveniently dis-
played at the site. It is a complete record of the technical
details of repairs and maintenance of each balloon. The
chart covers a 90-day period from the date the balloon is
put into action.

B 48. BarrooN SErRvIcE Recorp.—This is a book form of
service record for each balloon, starting from the time the
balloon leaves the factory, and embodying a complete
record of the balloon wherever it may go.

M 49. WiNcH SERVICE RECORD.—This is a book form of
service record for the winch, embodying the same features
and used in the same way as the balloon service record.
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CHAPTER 6
SAFETY PRECAUTIONS
Paragraphs
Sectron 1. Handling, transporting, and storing in-
flation gas ........................ 50-57
II. During inflation ..................... 58-60
III. During routine operation ............ 61-69
" IV. During deflation .................... 70
V. Winch operation .................... 71-75
VI. Break-away .............ecouuuunnn.. 76-77
VII. Firstaid ...........c.iiineneuneei.. 78

SecrroN I

HANDLING, TRANSPORTING, AND STORING
INFLATION GAS

B 50. GENERAL—Due to the fact that the supply of helium
is limited, hydrogen will normally be used for inflating bar-
rage balloons. Hydrogen gas is colorless, odorless, and
tasteless, and cannot be distinguished from air except when
containing impurities which may give it a slight odor or
color., Gas tests for impurities will ordinarily be made
daily when hydrogen is used. Any volume of hydrogen
containing more than 15 percent of air is daﬁgerous, and
when the purity of gas within a balloon falls below 85 per-
cent, the balloon must be deflated. Safety rules and regu~
lations prescribed for hydrogen will also be observed when
helium is used in order that safety will become a matter
of habit.

B 51. FiRe—a. Prevention.—A certain amount of impuri-
ties are present in the balloon at all times, and therefore
the danger of fire or explosion may be present. The fol-
lowing fire preventive measures should be observed at
the balloon bed, hydrogen gas generator, hydrogen cylin-
ders, nurse bags, and storage tanks:

(1) No fire or other source of ignition must be permitted
within a distance of 150 feet.
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(2) A specific smoking area should be designated at a
distance of at least 150 feet away.

(3) The sentry on duty will at-all times enforce fire pre-
vention regulations. o

(4) Signs should be erected to denote the limits of the
danger and smoking areas. .

(5) All animals should be kept away from ab.oxlze listed
installations as a precaution against static electricity.

b. Action in case of fire—If a gas fire occurs and a bal-
loon inflated with hydrogen explodes, burning particles of
fahric will be spread over a large area. In case of fire
at a balloon site or other installations listed above, the
following action should be taken: .

(1) The person who first observes the fire will call “‘Fl.re..
Other persons in the vicinity will repeat the call until it is
certain that all are aware of the fire. .

(2) All gas cylinder valves will be closed immedlately.

(3) If, in the judgment of the balloon chief, it is possible
to extinguish the fire, he will order all available men to
combat the blaze. .

(4) If at any time, in the judgment of the ba.ll(.)on chief,
personnel will be seriously endangered by remaining at the
site. he will order all personnel out of the danger zone by
the command ABANDON SITE. Other personnel will repeat
the command until it is certain that all are aware of the
order.

(5) When the site is ordered abandoned, everyone should
place his hand over his nose and mouth if th.ere is a pos-
sibility of breathing in flames, close or cover his eyes if this
does not interfere with getting away, run at least 100 feet,
fall forward, and crawl on his stomach until out of the dan-
ger zone.

H 52. IDENTIFICATION OF CYLINDERS.—a. Gas cylinders are
identified as follows:

(1) Army hydrogen cylinders are painted with a stand-
ard olive-drab paint, or are galvanized with the neck-
bands and caps painted olive drab. The word “hydrogen”
is painted on the cylinder body. :
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(2) All Navy hydrog
a white band around the middle.
(3) Commerecial h

ydrogen cylinders are usually painte;
black,

(4) Oxygen cylinders are painted green.

(5) Compressed air cylinders are painted blue.

(6) Army helium cylinders are
a yellow neckband and cap;
low neckband and cap.

(7) Carbon dioxide cylinders are painted red,

b. In case the repainting of hydrogen, helium, or other
gas cylinders is necessary in the field, the colors and mark-
ings listed above should be used, )

¢. All hydrogen and helium cylinders have left-hand
threads.

B 53. HANDLING OF CYLINDERS.—In
inders the following rules should be

a. Because of hi
handled with care.
jected to heavy jars.

the handling of gas cyl-
observed:
gh pressure, cylinders must always be
They should never be dropped or sub-
This 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 pres~
sure due to heat may rupture the safety disk,

¢. The valve protecting cap should be kept in place.

d. Two men should always handle gas cylinders.
man should handle each end of
should avoid striking the c
ing a leakage of gas.

One
the cylinder, and they
vlinder caps and possibly caus-

e. Cylinders should be stacked in groups of not more

than 150 cylinders, and not more than 6 tiers high, Groups
should not be less than 10 feet apart.

f. Wooden dunnage,
should be used. Each ¢
be securely chocked.

g. Each stack of cylinders sho
times, This is done by groundin

upon which to stack cylinders,
ylinder of the bottom row should

uld be grounded at all
g a copper wire which is
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1aced between the first and second tier of cylinders while
- i i tacked
cvlinders are being s .
.n:Nm Mwm the cylinders are stacked, the valve outlets mro%%
I ”uowbﬁmm downward with all the valves on the same
e .
f the stack. . . .
o .ﬁgg order to properly connect the inflation manifold hose
i.

mum.H:HQQ. ollv r 1 CNHCOm OH E“wm UOH-“CHH ie 0 y in 05 m
i H. Q. U S.:. 0 ﬁTm tiers % C HH Q.GH,mu a tren
e ara 1ty
m m_::,_.. NmQ. W H. n: a %QH.

:nches wide and 6 inches deep should be dug directly un-
in I
neath the line of valves. . ‘
Q.mw. When wwm@mizm to discharge a oﬁpsowmﬁ m%%nowﬂmmmwmwm
{ joi - dirt, grit, and for -
ioints. should be cleansed of lirt, -
mﬂmmﬁpw%onm making the nosbmoﬂodm. Care should be ex
anmmm to see that all joints are gastight. . R
L. When the gas is exhausted from a o%rdmmﬁ. mﬁ S MMmm
be .Hm_omwmm at once by means of the letters “MT” ma
i 1k or crayon. .
QHMS%WM cylinder valve of an mBUJ\. cylinder m.chE be
N .ﬁ closed to prevent air from entering .\%m cylinder. ed
Ko The valve of a gas-filled cylinder will not be ope
s‘ﬂwmm it is attached to a manifold hose or a pressure gage.
u

— irs to valves should not be
. DEFECTIVE VALVES.—Repairs
. mm%m in the field. Tightening of ?m.%mbg nut W EmMMMM
Wmﬁmmm is permissible. A valve which oﬂﬁbmﬂw Um HMMHWmQ
i i fective shou e

nd or is suspected of being de
wwmwmmﬁzm: and the cylinder returned. A wrench should
never be used to open a valve.

@ 55. Damacep CYLINDERS.—ANY o%E:WmHm Mx@ﬁ%mwwﬁoéﬂmm
! “defective” and returned.
should be marked “de ; e
i d. Any cylinders de
be retested before being use : . ented DY
i ted of being defective s
rough handling or suspec Wi
B ive” turned, together wi :
marked “defective” and re s T e
i linders must be reteste
e A o ction, valve outlet, or con-
used again. A damaged conne s udles, oF o
i hould never be used. g
nection for the outlet s g Lesting
i d water shou e
leaks, a mixture of soap an
Wow open flame should not be used to test for leaks.

@ 56. SHIPMENT OF CYLINDERS.—When cylinders are mwﬂ%wﬂm
by wwmém% car, motor truck, or boat, they should be
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curely chocked to prevent undue motion. and should be
placed in well ventilated compartments. Hydrogen should
not be shipped in closed boxcars,

g 57. Storace oF CyrinpErs.—The cylinder and cap should
be given a new coat of paint before being stored. The
valve should be coated with cosmoline or slush, and the
valve protecting cap threads should be well cleaned and
oiled. Cylinders should be stored in a shed that has free
ventilation. This prevents the accumulation of hydrogen in
the event of a leaky valve. When an empty cylinder is to
be stored for a period of 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 hydrogen which has
been dried by being passed through calcium chloride.

Section 1T
DURING INFLATION

K 58. GeNeraL—a. All precautions to prevent igniting the
hydrogen gas should be observed.

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

M 59. INSPECTION.—. Before inflation, the area around the
balloon bed should be thoroughly inspected and all sharp
objects removed. The ground cloth should then be thor-
oughly cleaned, inspected, and wet down to prevent fire.

b. A balloon should never be gas-inflated unless all air
is completely exhausted.

c. All connections in the inflation system from the gas
cylinders to the balloon must be inspected for leaks before
the inflation starts. Manifold hose and gas cylinder con-
nections must be carefully protected when not in use.

m 60. InrLaTION.—0. 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.
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b. When the inflation starts, each gas cylinder valve must
pe “cracked” (opened very slightly) before the full volume
of gas is released. This prevents freezing of the valve.

¢. A line of sandbags, a rolled-up ground cloth, or other
weight must be placed across the balloon about one-third
of the balloon length back from the nose. As the balloon
Alls with gas the sandbags are gradually moved from front
to rear. The bags or weight must not be dragged over the
palloon fabric, but must be picked up and set down where
required.

d. 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 stocking feet or should wear soft
rubber-soled shoes.

e. The balloon fabric must not be dragged or pulled.

f. 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 staked down.

g. When the inflation is completed, the appendix must be
tied off before the inflation tube and thimble are removed.

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

i. Men working with the balloon should not wear or
carry rings, sharp tools, or any metallic objects which
might tear the balloon fabric.

j. Men working with the balloon must wear leather
gloves or keep their fingernails closely trimmed.

k. If inflation takes place inside a building, ample venti-
lation is essential.

1. The electric bonding must be grounded during in-
flation.

SecTIoN IIT
DURING ROUTINE OPERATION

W 61. CroTHING WORN BY CRrREwW.—Members of a balloon
crew, gas-generating detail, and cylinder-handling or stor-
age detail, should not wear woolen outer clothing. If
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woolen clothing is worn, cotton coveralls should be worn as
an outer garment, Caps or some other head covering should
always be worn,

W 62. USE oF SANDBAGS WHEN BarrooN Is BEDDED DowN.—
When the balloon is bedded down, sandbags hung on cate-
nary curtain grommets or on the bridles should be equally
distributed around the balloon.

M 63. CHECKING CaBLE TERMINAL AssEmMBLY.—Excessive
and rapid deterioration of the cable may occur as the result
of corrosion and chafing action between the steel cable and
the bronze cable terminal assembly. In order to prevent
failure of the cable at the cable terminal assembly, the fol~
lowing inspection procedure will be carried out:

a. Before each ascension, an inspection will be made of
the cable terminal assembly and the cable adjacent thereto
to discover any corrosion of the cable or the bronze bear-
ing surfaces of the assembly, breaks in the wires, or chafed
surface of the cable.

b. In case any of the above defects are noted on inspec-
tion, and after each 7 days of flying operations, approxi-
mately 22 inches of cable will be removed at the free end
as follows:

(1) The Y-bolt clamp at the cable terminal assembly
and the U-bolt clamp on the free end of the cable will be
loosened.

(2) The cable will be threaded through the opening of
the cable terminal assembly until fresh cable only is in
contact with the cable terminal assembly.

(3) The U-bolt clamp will be tightened on the cable
terminal assembly and on the free end of the cable, and
the excess cable will be cut off. ‘

B 64. CHECKING APPENDIX AND DEFLATION PorTS.—When
the balloon is inflated, frequent inspection must be made to
see that the appendix and deflation ports in the fins are
properly fastened and that gas is not escaping,

® 65. CHECKING VALVES—Valve settings must not be
changed without instructions from the platoon or battery
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noBmemmH. Frequent inspections must be made to see that
the valves are in order.

g 66. RIGGING.—a. The rigging must be inspected regularly
to insure that the ropes are in good condition and that they
have not become kinked or twisted.

b. Ropes and fabric must be tested and inspected before
shipment or storage.

c. Wire brushes should not be used to roughen fabric
gurfaces to be cemented, as static electricity may be gene-
rated and cause an explosion.

@ 67. HaNDLING RoPES.—a. Members of the crew should
not allow ropes or rigging to become entangled around
their bodies, as severe burns or other injuries might result.

b. Ropes should be payed out hand under hand, and
should not be allowed to slide through the hands, as burns
might result. '

¢. When handling the cable or ropes, the men should
wear gloves.

d. When placing in flight or hauling down a balloon, men
should keep both feet on the ground and should not jump
for ropes or allow themselves to be carried off the ground.

@ 68. ELECTRIC BoNDING.—Because the balloon and crew
may be endangered by static electricity, an inspection of
the electric bonding must be made each time a balloon is
brought down, as well as when it is first inflated. The bal-
loon chief should personally see that the electric bonding
from the balloon is attached to the cable before ascension,
and that it is also grounded when the balloon is bedded
down or béing inflated. Electric bonding should be repaired
with an electric soldering iron or with a soldering iron
heated by a blowtorch. If a blowtorch is used, it must be
kept at least 150 feet away from the balloon. The hot iron
may be carried to the balloon bed.

H 69. PosiTioN OF SQUuAD DURING FLIGHT OF BALLOON.—
While the balloon is flying, unless otherwise directed, mem-
bers of the squad should remain on the windward side of
the balloon to avoid being hit by possible falling cable.

53



70-71 COAST ARTILLERY FIELD MANUAL

SecTION 1V
DURING DEFLATION

B 70. GENERAL—When the purity of the gas within a bal-
loon falls below 85 percent the balloon must be deflated.
Except when rain is falling, deflation will take place be-
tween sunset and sunrise. Ground cloths and the_surface
of the envelope must be wet down before the deflation
starts. When deflating a balloon, all equipment and all
personnel not required for the deflation will be not less
than 200 feet from the balloon bed. Deflation is accom-
plished by pulling the rip cord and allowing the gas to es-
cape. More than one opening at a time in a balloon that
is being deflated should not be permitted, as more than one
opening may permit a surge of air through the balloon, and
a dangerously explosive mixture of hydrogen and air may
result.

SecTION V
WINCH OPERATION

B 71. ELECTRICAL PrecauTIONs.—The winch and snatch
block must be grounded at all times to prevent static elec-
tricity from building up a high enough potential (voltage)
to cause damage to equipment or injury to personnel; and
to provide a ground for lightning. The wire connected to
the grounding device must be clamped to the balloon cable
when the balloon is not being raised or lowered. Under all
weather conditions, the following grounding precautions
should be observed:

a. The grounding rod or mat, wire, and connections
should be in good order and in perfect metallic contact
with each other.

b. In concrete, asphalt, or similar material, a hole should
be drilled through the hard surface and the rod should be
driven into the earth and wet down.

¢. In rocky or stony soil, the grounding rod or mat should
be placed on the ground and tamped with wet, loose soil.
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The grounding rod or mat should be in wet contact with the
maocsm until flying operations are completed.

d. All connections should be frequently inspected.

. Members of the crew should stay away from the winch,
except in line of duty.

@ 72. CLOSE APPROACH OF THUNDERSTORMS.—Because of the
danger from lightning around the winch and cable, the fol-
lowing precautions should be observed when a thunder-
storm mwwao.mmsmwm the balloon position:

«. The winch operator should remain on the winch ready
for immediate action. There is no danger to him as long as
he is wholly on the winch and not in contact with the
ground.

b. No other member of the crew should approach closer
than 50 feet to the winch or grounding wire, unless duty
requires his presence there.

¢ It the cable has to be touched for any reason, the
operator should stand completely on the winch chassis
pefore touching the cable.

d. The operator should jump on and off the winch to
avoid coming in contact with the ground and winch at the
same time.

e. Under training conditions, balloons should be bedded
down at once. }

§. When the balloon is hauled down, the crew should re-
frain from approaching the winch, or from touching the
handling lines until these have touched the ground and
discharged any static electricity.

@ 73. CrRaNgNG ENGINE—The hand should be placed under
the crank handle with the thumb and fingers extended and
joined, and the handle should then be grasped with the
fingers. If the crank is grasped in this manner, there will
be less danger of a broken arm if the engine “kicks.”

® 74. FREE WHEELING Winca.—To avoid undue wear and
tear on the foot brake, the cable should not be payed out by
free wheeling except in emergency. When in free wheel-
ing, the paying out of cable must be stopped by the foot
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brake because the action of the snatch brake is too sud-
den and is liable to snap the cable or damage the balloon,

W 75. Pavine Ovur CaBLE—a. To keep the cable from jump-
ing off the surge drums while the balloon is in flight, the
surge drum guard, the surge drum cable guide, and the
cable guide must be in place.

b. In order to prevent the loss of balloons through fail-
ure to stop the winch before the end of the cable is reached,
one man is detailed to watch the cable paying out and to
report when the last layer on the storage drum is in view.
The first 200 feet of cable is painted red when reeved on the
storage drum. :

¢. The snatch brake should never be applied while cable
is being payed out. The snatch brake or foot brake lock
should be applied only after the balloon has been brought
to a stop.

d. The main winch cover may be removed in fair weather
to familiarize personnel with the functioning of the winch
and to enable the winch operator to observe the condition
of cable slackness. Whenever the winch is operated with
the cover removed, personnel will be cautioned as to the
danger of coming in contact with the chain or sprockets
which drive the spooling device. Under rainy or dusty
conditions, the main cover will be kept in place to reduce
formation of rust, grit, and grime on the moving parts.

SecrioNn VI
BREAK-AWAY

B 76. WarNINGS.—Because break-away balloons constitute
a danger to friendly aircraft, notice of a break-away balloon
must be sent immediately to the barrage commander, who
will cause the necessary warning to aircraft to be given.

W 77. Dancer From EvrecTrrcrry.—Military and civilian
personnel must be cautioned against touching a balloon
cable found on the ground, as the cable may bé resting
across an electrical transmission line. In that event, as in
other potentially dangerous situations, pending the re-
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moval of the cable, guards should be posted to warn
persons away.

SectION VII
FIRST AID

@ 78. GENERAL.—a. The observance of safety precautions
Emmoﬁdmm in this chapter should reduce to a minimum any
serious injuries or fatalities. No injuries, however slight,
should be permitted to go unattended. It is the duty and
responsibility of every man, and of every unit commander
to take the steps necessary to prevent loss of life, limb, or
services. In all cases, first aid properly administered will
reduce mental and physical suffering, and will place the
patient in the medical officer’s hands in a better condition
to receive further treatment. Very often, the only action
that is necessary is to prevent further injury to the patient
by well-meaning but ignorant meddlers.

b. Complete first-aid information may be found in Chap-
ter 10, FM 21-10. Copies of this Manual are available to
personnel. While no specific reference is made in that

Manual to treatment for rope burns and asphyxiation from
hydrogen gas, the Manual does prescribe treatment for all
types of burns, asphyxia, suffocation, and cessation of
breathing.
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CHAPTER 7
DRILL TABLES

Drill for gas inflation ........ ..ot
Drill for ascension, descension, and Wmamgm down

Table No.
I
1I




3

60 TaBLE I.—Drill jor gas inflation -
Details SPREAD THE PREPARE FOR GAS ‘ INFLATE WITH GAS | TRIM WEIGH-OFF !
BALLOON | INFLATION : ! | .
Balloon Gives command and|Gives command and!Gives .comfnanq andllnsures that balloon Iha: Co(nl\l;{lyaMnstEg)AKsiglg. f
chief supervises opera- supervises prepara-| supervises inflation and Prope.r pressure, 9” ers e
tion. . tion. adjustment of hand-| inflation tube dlscop- BAGSor A ( -
| ling and mooring lines:| nected and appendix BER) SANDBAG§
orders removal of sand—| tied off; then com-| and EASE OFF unt.ll
| bags and manhand—| mands: ATTACH baII.o.on‘ is held in
| ling of lines through| AIR SCOOP, and equxhbnun.l by.' sand-
pickets as inflation pro-| after attachment.| bags on junction as-
gresses; when suﬁi—I EASE OFF (NUM- sembly; thep calcu—.l
| cient cylinders are in-| BER) SANDBAGS| lates net lift from
| | jected, commands: ON JUNCTION AS- number. of sandbags
‘ CEASE INFLATION.| SEMBLY, HOLD IT.| on junction assembly.
| With help of side
| I | chiefs, measures dis-
i tances of junction as-

sembly and rudder
from ground and ad-
justs ballast to proper
trim.

Side chiefs IRepeat commands{Repeat command and Supervise adjustment of Supervise operations on Supervise their respec-

(Nos. 1) and supervise op~| supervise respective handling and moori_n_q respective  sides; I'?’t tive sides.
eration; also sec| sides; inspect ex-| lines on respective COTflmaﬂd HOLD |
that rigging is| ternal rigging and| sides; supervise re-| assist balloon ch.lef
| properly laid out.| fabric. moval of sandbags and| measure angle of trim
manhandling of lines| and remove or add
through pickets as in-| ballast to sand pockets
2 flation progrgs&___i(med.
\%\\\‘\
Winch Assists crew  infRolls out inflation tube[Takes post at appendix|With help of Nos. 7, dis-{Takes post at junction
operator spreading balloon from gas eylinders of balloon and sees connects inflation tube, assembly and assists|
on bed. to balloon nose, and that inflation at this| at appendix and ties| in removing or adding|
assists gas workers point progresses prop-| off appendix; assists sandbags.
attach tube to bal- erly. gas  workers replace
loon appendix. gas equipment.
— —_— ]
Gas worker {Spreads fins and rud- Together with assist- At command, opens|Disconnects inflation|Takes post at junction
der on bed so that ant gas worker, in- valves on cylinders at- manifold, procures air| assembly  to  agssist
they lie flat. stalls gas valve, at- tached +to inflation Scoop, unfurls rudder| winch operator and

taches inflation tube
to inflation manj-

fold, attaches in-
flation manifold to
cylinders, and at-
taches tube to bal-
loon appendix by
means of thimble
and elastic tie-off

manifold, and as ey~
linders empty, closes
them, marks them
“MT,” and substitutes
full cylinders success-|
ively until the order
CEASE INFLATION is
given; then attaches
manometer and takes

and installs air scoop
as directed; at com-
mand  HOLD 1T, he
takes post with as-
sistant gas worker at
junction assembly to
steady it during meas-
urement of angle of]
trim.

assistant gas worker
in steadying junction
assembly and in add-|
ing or removing sand-|
bags as ordered; also
assists balloon chief|
with weigh-off calcu-
lations.

cord. (See note 2a.) reading to insure pro-

per pressure. (See
note 2b (1) and 2).)
\_\\\ S

-

Assistant Assists gas worker Assists gas worker in Assists gas worker in all)Assists gag worker; un-[Assists winch  operator|

gas worker| with fins ang rud-{ ali duties; fastens duties. (See notes 25 fastens electric bond- and gas worker in

der. electric bonding to (1) and (2).) ing from ground post;|  steadying junction and

grounding post. replaces gas equip- assembly and in add-

ment. ing or removing sand-

bags as directed.

- - —_—

61

— = =




PR RS (WY e

|

- %
i

O NI A E ST

62 TasLE I—Drill fo_r gas_iniaﬂ)z—gontinuﬂ B

- ——
PREPARE FOR GAS INFLATE WITH GAS

INFLATION

SPREAD THE
BALLOON

e

Details

- ——-

P ————
Nos. 2 and 4{Spread balloon on|Extend front handling|As inflation progresses,
lines and adjacent detach sandbags from

bed so that fabric
lies flat. mooring lines to the adjacent mooring jines;

sides and attach detach sandbags from
sandbags to them. front handling lines
and man lines through
screw pickets when

directed.

Je - etk

e

Remove front handling|Ease off on front hand-

.

inflation progresses, Remove

TRIM WEIGH-OFF

— -

ling lines as directed
to get balloon in equi-
librium so weigh-off
can be made.

lines from screw pick-
ets and man them; at
command EASE OFF,
walk toward balloon
with even tension on
lines until command

HOLD IT.
]

front—center|Ease off on front—center

Nos. 6 Spread balloon on Extend front—center As
bed so that fabric handling lines and detach sandbags from handling lines from handling lines as di-|
lies flat. adjacent mooring| adjacent mooring lines:| screw pickets and man rected to get balloon
lines to the sides and also detach sandbags them; at command| in equilibrium 50
attach sandbags to| from frontcenter) EASE orF, walk to- weigh-off can be made.
them. handling lines and'man ward balloon with even
. lines through screw tension on lines until
pickets when directed.| command HOLD IT.
— E i T ] ol g ey
Nos. 8 Spread balloon. on Extend rear—center|As inflation progresses, Remove rear~c e n t e T|Ease off on rear—center|
bed so that fabric bandling lines and detach sandbags from handling lines from handling lines as di-
lies flat. . adjacent mooring| adjacent mooring lines;| screw pickets and man rected to get balloon
lines to the sides and| detach sandbags from| them; at command| in equilibrium 50
attach sandbags to rear—center handling| EASE OFF, walk to-| weigh-off can be made.
them. lines and man lnes ward balloon with even
through screw pickets tension on lines until
. when directed. command HOLD IT.
I A - — N

Nos. 9

Spread balloon on|Exte T
nd rear handling|As inflati andling|E:
TR r g|As inflation progresses,|[Remove rear handli < i
e ,;I:,Zsr;nau? adjacent de%ach sandbags from| lines from screw pi::lllag- La;e o on frent iy B
B inr(z;es ttt)tthe adjacent mooring lines;| ets and man them; at li:lels o (.llfe‘“'tefl_m'gd
sides  anc tha ach| detach sandbags from| command EAse (;FF ey bk S
gs to them. rear handling lines and/ walk toward balloox; :adwelgh")ﬂ i
man hrfes through|{ with even temsion on &
serew pickets when| lines until command
directed. HOLD IT.
Nos. 3, 5 Spread balloon :
N on{Place sandbags as di-|Tak iti
g S A s di-|Take positions on balloon|Nos. 3 and i
pod 80 at fabric ;thetc}il_agross ?alloon envelope astern of] tions ‘:xt 5[:32: D::lc; N(;S. ) (Roni
. e-thir [5} the| sandbags and ]
o move front-center handlin, h i i i
batlo ength from 'thgm. toward tail as{ lines and assist ther§ rjczzzimg l\l;:es 7as -
1mno$tlon p}rlogresses;rc— as directed. Nos. 7| front Ihnuorin:ﬁnesmag
orde:Cd.t em when| assist winch operator| operate them ay ag'
: ; attach s'fmd- at appendix; then place| rected N
agsl to ) first bridles] sandbags on junction '
a;.l ‘dlrectxon of balloon| assembly grommets
chief. when and as directed.
1. After weigh-off is com is ei ot doe
pleted, balloon is either b
vable 1. q er bedded down or maneuvered to as i i
: o ascension point and flown as described in

If a ballonet balloon is be i additional du T the crew:
ing nflated, the followin, dditi i
g ties must be performed by h,
a. At the command PREPARE FOR GAS INFLATION, gas work i e air valve in the ballonet
- » Bas orkers install th

b )After the command cEAsE INFLATION, the following duties are performed:

((1) Winch operator pr().cmes blower, and starts blower when inflation tub-e is attached.

B ers attach in {4 Wel 0 appendix o W, rh

2) Gas work h inflation tube to blower and to append f ballonet and inflate with air until diaph y

ragm 1is prope

(3) anometer attached and pressure 1 en 1S polnt 1ns ol 1immeaciately aiter ¢ E INFLAT; .
a a a ommand CE
3y M 14 d pre: re reading tak at this point instead of diatel ft. ASE INFLATION.




cension, descension, and bedding down

64 TapLE IL—-Drill for as
} |
|_ Ascension Descension Bedding down
e i S et -
!. (@) WINCH | (@) FASTEN
[ OPERATOR, | GROUND
| HAUL DOWN RIGGING
Details|DETAILS, POSTS| PREPARE FOR | ATTACH CABLE FLY THE (b) LANDING DETACH HAUL DOWN |{b) FASTEN
ASCENSION BALLOON FORMATION, CABLE [ MOORING
| FALL IN ‘ AND HAND-
| | | | LING LINES
Balloon|/Gives com -'IGives necessary|Gives such com-|W hen both|(a) Gives com-| Comman ds:!fji\'es com-|(a) Gives com-
chief| mand; takes) comman d 5| mands as| sides, junc-| mand. HOLD IT, mand and| mand and
post facing| soch as RE-| EASE OFF, tion assemb-|(p) Gives com-| when he| supervises| supervisesop-
nose of bal-l Lease MoOOR-| and HOLD T3 ly, and winch] mand and re-| desires des-| aperation, eration 1o
loon so he rzm! ING L1N1~:s,| assists gas) are in order, ceives reports| cent of bal-| giving such| insure that
| supervise op- RELEAS 1:| worker andl gives com-| from s ide, loon 1o commands| baltoon is
| eration Ofi HANDLING Nos. 7 attach| mands- ONE| chiefs tha ‘L| stop; then,| as SAND- properly bed-|
crew: receives| LINES, RE—I cable to junc-f M AN TO| sides are in] (N UM -| BaGs ox| ded down. I
| reports froml L E A s 1 tion assemb-| HANDLING| order. B E R )| B ripLEs|(b) Same as (a).
| side chiefs. | cGrounp RIG-| ly; t hen| LINE, EASE SAND- (RIGHT),
| | emg, sano- orders | OFF, FLY BAGS ON| (LEFT),(ALL
| | maGs OFF. SANDBAGS| THE BAL- JUNC - AROUND),
I ease  oFr| OFF JUNC-| LOON AT TION AS-‘ ete.
| worLp 17 TION AS-| (ALTI- SEMBLY ; |
‘ ‘ (vumBER), SEMBLY. | TUDE). then directs ‘
| SANDBAGS ON| ‘ maneuver-
‘ | oFr)  sunee| ‘ | ing of bal- [
| | TioN  AssEM-| | loon to bal-|
| | mLv: directs| loon bed. |
! maneuvering ! l ‘
| | of balloon to I | i i 1
| | ascension | | J ) / )
Side Take positions|jRepeat com-|Supervise re-|Supervise re-|(a) No duti ls - | |
chicfs| on respective| mands of bal-| spective sid : . uties. |Supervise re- Repeat ali|(a) Repeat all
(Nos. 1)] sides where| loon chief and d es| spective sides(3) .S\lpervxse spective| commands| commands.
ey canrell [ rc: an an repeat, and . report] position crew| sides. Side] of balloon| Supervise re-
pervise duties| ible for ei‘;:i- ;f)dmmand.s. when in order.| has taken on| chief on re-| chief. Su-| spective sides
of the men tion-; report- wlil‘li " (;}:r‘—; resp ective sp ective| pervise and| and see that
and are able] ‘“Right (Left). hands ? free sx(c)i:ts a}}lg r;- ;1de takes| give assist-| balloon s
to hear com-| side in order”| end of rip l()Left) sidlg't i end of| ance whee} properly bedy
mands of bal-| when com-| cord to gas e einy rip cord| needed _on ded down.
loon chief and| mands have| worker so ilt :esr Wh‘?n from gas t'espectlve (b), Check apd
repeat com-| been exe- be fasi- A worker anfi sides. inspect  rig-
i can be fast positions. carries it/ d fas-
mands; they| cuted. One d to cabl . ging and 1as
ened to cable. )
also inspect| side chief un- during ten electric
N rigging on re-| fastens elec- fnr ound b_ondmg and
a spective sides,| tric bonding. aneuvers. rip cord.

directing any
necessary ad-
Justments.

Side chief on
rip cord side
unfastens rip
cord and car-
ries free end
during ground
maneuvers.
One side chief
checks junc-

tion assembly
and sees that
sandbags re- |
remain at-
tached. |
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Ascension Descension Bedding down
|(@) WINCH {(a) FASTEN
OPERATOR, GROUND
HAUL DOWN RIGGING
Details| DETAILS, POSTS | PREPARE FOR |ATTACH CABLE FLY THE (b) LANDING DETACH HAUL DOWN |({b) FASTEN
ASCENSION BALLOON FORMATION, CABLE MOORING
FALL IN AND HAND-
LING LINES
Winch |Takes post at|Starts winch en-|At the com-|Eases off brake|(a) Starts en-{Stops hauling|Assists Nos. 7|(a) Covers cable
opera] winch by| gine and re-| mand HoLp| and engages; gine; hauls down at| in keeping| at winch.
tor most  direct| ports, “Winch| 11, he has en-| clutch simul-| downballoon.| command| rigging out|(b) Same as {a).
route; checks| inorder™;also| gine running| taneously 1to|(d) Continues| HOLD it.| from ander
winch and|{ acts as telel and puts| payoutcable] hauling down| Stopswinch| balloon as
prepares it for| phone opera-| transmission| andallowbal-| until hand-| engine after| it is being
use. tor. in reverse| loon to as-| ling lines| cableisde-] hauled
gear with| cend. touch the| tached. As-| down.
clutch owut ground. sists crew
* and brake on. in ground
maneuver-
ing as di-
rected.
Gas Takes post at|Reads m ano-|Together with/When balloon|(a) UnfastensUnfastens rip|With assist-|(a) Attaches
worker| manometer. meter when| balloon chief| reaches height| grounding| cord from| ant gas| tube and
belly of bal-| and Nos. 7. at whichitis| wire from| cable and| worker de- ma-nometeri
foon is off| attachescable| to fly, fastens| cable. hands free| {flates rud-| and takes gas
. bed: reports| to junction grounding|(b) Takes posi-| end to side|] der and| pressureread-|
pressureread-| assembly;l wire to cable.! tion so as to chief. Un- keeps rud-| ing. Furls
| ing. detaches fa§tens elec-| be at im-ctio;\ll fasten s'lI der clear ofl rudder with
and replaces| tric bondin | s
| ; g assembly|l electric| ground. help of as-
| manometer, and rip cord when balloon; bonding sistant
= and tube; to cable be- ; gas
[ with assistant] low juncti is  hauled|, from cable, worker.
sistan ow junction down. Note:- and with (b) Assists crew
gas worker] assembly; at- When lethal [ o
unfurls rud-] taches lethal e fethialy, Shios, 7 dey where di-
| nes  letha devices  are| tachescable rected
| dr?r, closes| device used; used, they are| from junc- )
slflded‘fiastener sl}des safet‘y removed as| tion as-
of rudder, and, d}sk to posi- necessary. sembly.
reports,| tion.
“Rudder in
| order™; keeps
rudder clear
‘ of ground.
Assist- |Takes post at|Assists §
gasKeeps rudder|No duties. 2 s . 5
ant gas, manometer. workerin| clear of ares (@ .Cranks. en-\Keeps rudder|Assists  gas|(a) Assists in
woilias reading ma d ginefor winch| clear of| workerwith| taking mano-
| omctr:rg n‘; ground. operator. ground. rudder. meter read-
] ) pan (b) Takes posi- ing. Assists i
| with rudder. : 8- sts in
| tion so as to furling rud-
be at rudder der.
when balloon (b) Assists crew
b hauled where  di-
£ . | down. rected.
| =
Nos. 2 |Take t . .
Y pos a[|Uperatc' front|Operate  front|Release  front{(a) No duties. |Operate front{Haul in on (@) Operate
and 4 front hand-| handlinglines| handling lines| handling li by F i i |
ling lines as directad b e " ndling linesj(b) Fall in at| handling| front hand-| front hand-
: first roloasi y| as dirccted. when and as| same  posi-| lines as| linglinesas| ling lines as
E 3 rL;asmg directed. tions held at| directed. directed. } directed.
ines an then ascension  to| b F
| (b) Fasten front
| casing off as man fronl| ina I§
| i | handling lines
commands are handling |
given. Y L to screw
- = nes. i ' pickets.
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