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~w.i over:an (including fins) .... .... ,'.. -.-. 

ngth of envel 

aximum 

.ximum heigh 
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f envelope . .. ...... I Feet 

n.ximum height of balloon above junc-
tion of foot ropes ..... . ..... . .. . ..... I Fee" 

Iume of envel 

Volume of ballon 

Cu. fu, 

Cu. f.,. 

volume (including stretch)... . . . . . . . Cu. f.,. 

as volume ........ . : . · ..• --. . . . . . . .. . Cu. I .. . 
'l'J • :J 
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asic ballonet volume .. ;-:;~ . -. 1
• , ••••• • , • • Cu. f ... 

ylinders of gas required to infla. 
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_..,.IEO 8LOGK, STEEL, INGLE 
.,. SHEAVE, FOR 7/8" R('P£ 

~ 

At N PO T 

LO RING, 3/4• 
MILO ST£Et., a• 
INTER AL DIAM, 

t-o .. 

MOORI -CJRCLE 
• ANCHORAGE 

~ I 
I 
I 

HAVl.1 NG A HORAGE 

t IL-
MOORINC- RC 

TAIL-U MOO ING-CIRCLE ANCHORAGE 
(IN rRO Of WINCH) 

··"'·· EL, 40• 
L£NeTff 

LENeTk 

F ·gu,e 5. Main-point, mo ·ng-ci.rcle, haul"ng, and 
tail-l ·ne mooring-circle anchorages 
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· c ntr l nob . .,._.,,_ 
an 8 . 

. eng In r to inur th 
sw~~rea will not fail in ding, b th 
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(1) ound log: 
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wb L = ............ ,....................... llow ble length of log o 
d= n· r of log (in .b ). 
P = Pull (poun ) . 
b = B o ctangular tun r (inch ) . 

of r c ngul r timber (inch ) . . 
c. ng power. 
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er the in tabl 
etermin he dep whi de~,M,0/n ust be 
uri . 1 I that th re r deadman anchor-

age must be buri o d pth of 4 eet to resit a pull 
1437 poU,4.11, ... ..., r re foot of anchor face at a 
· tion of 1/ 2 ch front d adma anchorage 
t be buried to d pth of 4 f t t resi t pull of 

437 pound r u foot o nchor face at a 
cli ion of 1 / 1. 
. 1lication of t.abk I I to central anchorage The 

pli tion of bl II to a centr l anchorage i 
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1188118 AND ED INSTALLA­
TIONS 

11. IT MS, MATERIALS, AND DIMENSIONS (LA 
BALLOONS) . ral T bl III h w th i~~A~~ 

ri 1 , an · · n f ri · nd b d jn t ll 
insfrL ll 

b. M th , 

t bl III· r 
m oring 

r ·r d f r 
uir f r nl 
,ari u m t 

olumn f t bl III 
·n m · I 
1 g- h 1 II 
hip . III 

llo n and und ri · ,· 
b di int ur 

1udr d fr urr n 

h u in . 
ri· 1 n i u cl unit r in 



but provid by t local istrict engineer or made 
from salvage mate · by the using troo . 
(4) ' Category D Items issued with the balloon, which 
may have to b constructed or replaced. 

d. Rope eizu Rope ·zea giv n in table II are for 
Manila rope, unl otb rwise indicated. Other rope 
of equival nt strength may be used. 

e. Cutt ·ng lengths C tting lengt of cable given in 
. tabl III are for nicopr sleev splices. If niooprees 
sleev are not , increase cutting lengths given y 
6½ in f o ea.c hand splic . 
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• C\l 

~ . 
. • nternlll d.i&m., 

1n .. " ......... ·~ --· .. ; 
in. dia.m., rru1d 

length 40 in., 
ill ..... .•... . .. 

ooring.-cirde,asaemb}yh. n. Ill 
·t: ·H iii·.· dii.in:; mil 
u~inc lenctf'- 40 in 
·ngthUitt. .. .... ... . 

o~~-.~-~~~-~~~~~ . 
••• ~' " •• f .... ., 

B 
B 

2 

8, ... 
18 
8-. 

I6 ea. 



lyili& -~:.::: • 
L-• ·~·-••t••· · .... .... .. .. 

/-.in 
Y.J'io ... . 

. diam., 1 • 

:i.\~~ ~ ..... 
i>e. croimdioa. ~t.ed ' 

iroo.lby~in ... ....• ...... 

, handling-~ a.embly . .... . 
Bee. 12 in. diam., 18 in. deep •. 
.Rc,Jje . ., • • ,. . ... ... ..... ,. •• It . .... .. . 

Block. ballut, ueembly. : •. .... .. . ,I, n, ~l 
Coucrete ...... ... •.. • . .. , . . . . . .. ; 
Loop, cable .. ........ -•.. ....... 

.Bridle., ballut,.bJock •.. ..• ••• ~ .. _ ... t 1, n. 1n 

iclahi 
le.~·.au .. .,. ..... . 
1ve, !11CJOIJft9 . .•. • -• .• 

~ .be• pat.ch. iro~J>ipe; Hill. diam., e ~ 
Gro~i~bly •..•.. 
C.ble;fl~•-vaced .. ... . 
s1eeve;-mco_pl\1il!I ... ........ . 

·•" -..--<~ I 
• .• 11• ') ,,.:j •": ' ' 

'1 ..-m. thlY .. ; ; .. · •..•• 1, n. m 
-. (lplloedl tJct'r'UAd 

... .... ·aio~~·- .... 
'Jl.lOUDd. 
. loDL '•~ro 
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:a01e. riauling, uaembly ..•..... . . Jr. U, lfi 
flying, salvaged . . . . . .. . •.• 
le, wire rope, pl.van-

-for l in. ror>e. .. ...... . . . 
Sleeve, nioo 

. . •.•... ,1, n. 1 

.B 

B 
B 

. ,. .... 

Ult .. 

JJ, .... . 

~7 lt.O Sn. 
·1& ft.7 in. 



Cord,rudder air-&'OOp 
No. 72 seine twiiie-. . . 

ballast,.block (1 
__ r6i_n.,madefro1 _ 

aanc:108&8) . ••• . •. . •. . . , ••. •. •. •.. ,1. n, m 
bly-• • • . • ,. •• ~ .. .. ... . 
d 6 ($ in~ ~ye Qut(; 
1. eye inner end) .... • . 
d 
id 
d 
d 6). ·-· . . . . .. . . ..... . 

rees ..•. . ...... . . . 
_ utrapliQo• (}cp 2 $.Dd 

6. l ft. 6 iii. from outer eye) . . 
1 

•••. 
tra. r~r- D- S (3 in. eye 'J... 
dJ . . . .. .. . . . .. • . . .. 

(3in.eyeeache, 

mooring-line (5 in. 
) ..•. ...... .. ... . ...... -.. . 1, ll, III 

, --line {spliced to tail 
in. 0<1' ton rope .•. • , . . . . . I, II. III 

ranme, ballast block, assembly_ .. l,Il,III 
" .w.und riaina, amall, 

• • I ~ • • • r~ : • 

nd; 

B •~-
B 4ea. 

B 4ea, 
B "ea . • ·>,:_ 

B {ea. 

B .... 
n 2ea. 

D 

B 

B 

B 

1 

l 

4 ..... 

ea . 

...... 
- ea. 

ea. 

1 ea. 

. .. ~ ♦ 

25 (t.8in. 

J2ft.6in. 

Uft. , 

8ft. ::}J 8ft. 



• .,k:" ~kl;--~i. 
- ir_ ~ in. ro 

lde~ at.ee 
r}i~.ro 

'. 
• . ... .. . , •• .• 'l 

r rr ·.r:..:1;; 
i.n. eye each 

• No. 'llhmne·t~ ... ..•. • ·fl, 
J.J.ne, ...,vat~ opes ..ting ••••• i:, ••• •• 

Lute, bandlin&, lowet ,,pt.n (& in. 
eye one end).~ ..... . -::~-.... . .. .. . 

' Line, bandlinc, upper part, uaem-
blY (6in.eyeeachend, loopedcut­
aplice 11 ft. 6 in, trom crowxi of 
)~~eye) . .• .••..•..• ::,· •..•.• . ~ 

~ •-•&.• • ••••• .,. ............. ! 
,-, . Rope (for looped ~plice) .... J 

Llile,l(),wet ~(S!n.* OJaeead) b~tt; Ill 
Pl ~ ·, '"'ta' 

• UlOOJ'iq, ueemb'·~ (6 in 
h ' d 1 ~ - -~ -en , oo~;C!\&.,,p, 
.-from crown oflo 

1j,ie·. -~ . - ..... .. ) . :· •• 



t 
each end) ... .. ; . . -. : . .• , ... 

Cab,_ •...: l---s i:· "' &r• ....,.,.q, • .... ..,-. • ... :· 
Slefve, nicoptee1 ...• . • , .'" .. •• 
Thimble. win" rope. plva 

iecl, fol' }i.;n. rope .. .. .. . 

me run(jng 
end), ~iu.. eo._, .• ..,.,.... 

· ~~~,assembly 
~- {8J)llced aroun 
- . oode.o rotll 

iu.lo~."~ 
center ......... . 

·De, tall (6- in. e~ one end, 8 i 
. nd)., . .. ........ .. . . 

P•wi«stiaterlal (auffiqient to ,-v 
ntral ucihorap our, 

or main wiota) .. 

_ -~ _ _ ~ rt. lo. 

'd '-'•· Ji aeee.mr.u., . . . • . . _ ..... . 
• ueembly .... ·:/ .... . 
c.bt&. ~~-~ Clip. wue rope;· a .......... 

leeve. nicoprea, .. < .-. · 
bimble. -wirer pe, 
,-amsed, for ~-

Ide, quick-..._\e •.. 
1kle:! ~ftftl!,.. anchor • 
~ (8 
.ad) ... •.• . 



d a,iaemb).y-COntinu 
~P eafety • .,_rnbty (t 

bl;! e,ye eaoh end) ...... . . 
Oyinc ealvaced .. 

,n.icoprees •....... 
>le, wire rope, 

vanised, for }i in~ rope. 

Ro~.: foot. __..mbly ..... ..•... .. _. 
.1'10.1 •..• .. •• .. •• .. •• • •• ..•. .•. 
No. 2 • ~· ...•................ . 
No. 3 .• .- .-.......... • ....... . • 
No.•~·. f~ ....... .. . .. .. .... . 
No.S ; ... ; ...... ........... _;; _~J_,• 

No. 6 ................. .... ::-.. 
Sleeve, nicopna .... , . ... .":': ... 

·nc, ueemb1Y (thim-
eud) .. .. ... .. ....... II, 

clcle, eteel, double 
'or Jibi. ro_pe, ...... . 

' . ~~- . ?~p(t~ .. i-ai~. 
·- · ', for 1 in. rope .. ... _.. . 

rudder--protection. 
h, 20 by $f~. . . ..... _. .. 

.oolt, arot)lld · · · 

Bl 2.~. 
B 200It.. 

B 1 ..... 

lea. 

tea. 

1 ea. . 
1 ... 

1in 1 : : : • 1 12ft.&iu. 

. .-
' • ti,. 

;::: I ·;'° I : : : :· ..... 



, . '""'"~ ,o;;D 
: block wit 

C'! • ..;. .... :, ••. ,· ...... ,• 

,df~?-~o .. 
&lVUDd riaina, 

aiqloloop ....•...... 
....... •'• . _. ... . ~ ·; 

moorine, 
k aplioed in o 
riaed 1'Cith I 

1tn email hook i 
·Dl, 
Hook; «iound-rigina, larse, 

••-'" l;U'\n ••• • , 

mall. 

• ,. ~""'"""" -~nine, uee11,>bly 
one end, otb~ 

adiuatina block 
bi&hi} •.... 

,-..iutti_, wooden. 
ook, &roUDd riaiuc~ a 
aingle loop .•... .. .. . ......• 

.Ro1>e . . , . .... ,1 • •• ••• •• • ~ ••• •• 

Slip, anubber, ueembty ~ 

~- '1'::t!:.~~~~ ~-~-~ -~~-. ~~. 
Bloc~adjuatinc, wooden.3-. 
Hooktlearound riainc, email. . ..,. : IADI loop . .. . . ' ... ... ... .. ' . 
R.o})e . ...... .. .. : .... ·t .• ••.•.... -.:-~-. 

tensionb?1, ueem 
thadJustiiicblock 

•ht.) . .. . . .. . ; ... ~ • ... 
~adj~ 

1 
1 



Bl\c\~-;;;tioa,·~I· 
Book around rigina-. 

si~loop ......... . 
:Bol)ec . lt ....... -' .. ....... . 

Toale. wooden, roUJl, 
dwn., tin. lone, H . 
p-oove, oenier .•.•.• 

bly ..... 
(t.ogle epU, 

.............. 
..................... 
~:round 

.• fin. tona. 
groofe, center 

mbly ....... . 
(8_~eyeia 



Clio. 
. . ~ ~- ......... .. . 

o.5~ .... .. ~, ..... . 
'o, 6 . .•..• .... ; • • 

tan-line moori 
~e (hookepli.t 

.A,inc.1 
Book. crou.nd 

eindeloop .. 
Sleeve. Diiopn119 •... 

P, l\mC~ ----• 
(~ _ e:,i(=~-

&,op f'unctiott;· Br,~ 
eemb y (one end eelaed around , 
triaol'.ulv plate ,in. eye in othcr,: l 
end. hand•~> .. . ...... ... .' ." 

Cable-. B,ma. liln,ed..... . . . 
.Ptat.e, ~ . .. . . ......... . 

· ~ Strop. euubber. :.embly (toalu 1 

9plioed in one end, book apli 
iD other endJ ...•.... .. .... ...... 

¥-1erroou~.~~-~•: .. 
'D___,; .,_., ' 
~J,l'V• • •••••• • •••••••••••• •••• • 1 
Toale-, 1'00dell.1'0UIMl.1~ m. 

diim.. 'iD. loac. "in. ?OWld 
poow •. oeater . ............. . 

::.1mblY. 
~ _,) ...... ,~Book." . . - - ~ftilll(l .... . -=·•~ ..... . 
...t:.~'9aP.-

ut:iia. ....... 



mbly (8 in. 
t.ww pli 
·~ ·-···· .. 

cio.rc·u~· 
• • • • -4 ••••• • .. • ..._ • 

• t ........... ... . . 

S-upport, cable, wooden (f. by 4 by 
16 in.) ....... _ ...... ..• . ... •... ... tl. 11, Ill 

Track, cable, r ""lemblr . . . • • . . . • III 
Cable, ff Yu.a&, aalV11C9(1 . ••••. ••. 

:Up, wife rope, at.eel .•.•...•... 

Trolley. tuidebip, --inbly . . ...... I • 

~lode., ltl&~h, ~ 6 in. 
dtoplink ........ . ..... .... . 

Bloc~1 taclcle, ~1, 6 in ....... . 
,cACJe, IJCJ'Cw--ancnot, ~in ••.• 

Strop,cneek(.•in.eyeeaclumd 
Strop rublier~~ bly (tbim-

bl;;J eye t.aeb etH ). .. . . .. ... 
w.. ·rubber, 6/ J6 m. 
(folded 1,& ti.melt) •• .•.. .•. 
liintbJe wire rope, plva-
abed, lor 1 bl. rope .... . . 

tenaioniDc (4J Ul. 



. I e 1 

n dimenaio 'gging n · be ·n.st 
on o balloons. 
b. Tanilemftying Th mr ring equipment in 

i d on h b · f one balloon pe1 ite. · F 
· , m · uipment for two 

n on 



bly .. ...... , ... ... ........................ .. . 
r_. ,~. ,._ •- ~.,\:', • • .. . . . . . . . . . .......................... ... .. . 

1lyina, eel vii&\, J •••. •• ; ••••••• · •.•••.•• .". · ••. • •• • 
roi,e .. :": ~~:-;~ :·~. • .. ·~· ~·_:- .. . -.......... ~-. .- .... · . . \ : ! .. ~.·:<Ii 

ling-line (for lower tandem-Bown belJoon) ... . 
• eye one end). · L .-'.'. ...... : ....... : : . · .• .... .-. . . 

,~ 111·. ,eva o, .. ~ "'nd) r, •. ·•- •.. c(JI .. -1 -',' 
,., • ,T- -c., ...... •.• ...... ; ... ·; :. ·,tJr.::., ·; .•••. 

• •• • ..In •• ,1 ~• ..J ~ ?t • ~• ~ • 
• •.• .• • ·1: · ••• -: ..... . .. . ... . ' • 

7. •~v11perl:iraid, . : : : .' ... c ; . : ••• 
~ ~~ -· ' ' ;,, ·\~ . t ... . . . .. ~ ... -·• ... •-...... .. J. •• • ; ...... . 

8 ft. bla.ck pijjc, ½'in~~ .. ·.:;· . .'-:: .. . 
~-~f. · . , , . /· .1 / ... ; ~i~~-~· . _ ~1~ emhb,t WlDch •..• _. .... ... •.. • • • • . • • . •. • , ... .... . 

undi.D&tmiic1~ tµi!copper braid .... _ .. ; ....•.. •• ; dina~ . .. - - . ·-
..i:.;..;;, ' ~. 

,yeo 



D<l). • • • • • 

(2 in. eye each end) ......... ..... -.. •............... ~ 

' Ide-book, ueembly (hook aplloed in one end, 35 oth 
tee\'l:d OD) , , • ••••••••••••. · • • • • , , ••••.•• · • · • 

Hook, e:round riging, amall, ain&le loop .. , ............. ,. 
RoJX' ... ... ,_ .......................... ~ •. . . ~ .· ... : 

fron~ f oot-ro~ ~nai4 D, a.embly (for lower 
.oon) Cl¼ in. thimbled eye each end}. 

. . . . .. . . . . . pin: ~i in: ja~:: :: 
for ~ in. cable ... 

· on, uaerublt (Cot lower ta 
bled eye each end) ...... . 

'able .... . . --_ •.. ~......... . . . . . . .. . .. . . . . . .. _: •_r ••• 
Shackle. Hi u screwed "; J ., "in. jaw ..... •.... ·. :~ 
Thimble. aab'lc, 1¼ in., ,or-:Kln,. cable ...•. •. b·.-. .- . 

b(,)k spliced in o 
... •- ................... ,. ........ . 

~ , '-· ._ - ....__ •: -r •• - ' . . • ·· • ....... ' .............. ... . , .. 
wn balloon) 

♦ ••• • ••• ,. ... ...... . 

. a...... . .......... ~. 
_uiek connectm& .. .... . .... ...... : •.. · ... . 
e, ~ in. lOiewed pin. H i11. jaw: .,. : .. -. . . anch~e. Miiembh· ... .. • .. :· ........ . 

le. (8 in. eye ono end) .... / .-... •...•.•. .... 
p. cable, for ~ in. cable .. ,,.. . . • . ... , ... 

llDlilOt (6 lo. lon,(,tI. W in.--ttwnbled eye o 
,1 ~ atraod of in. c.ble ...... . .. .. . 
me, cable." in., or ~in. cable-••••••• 



,ly (for 

·- Wire. 6,Yinc:: : : : : : : : : : ~-: : : : : 
ire 1\yin.c &$Mmbly (fQr tande. 

Eye, llQC~et. anl.i wedF .•... 
Hoo ~. eafety. . . . . . . . . . . . .. 
Link, ; ... rtta, Mk. II. No. 3. 
Link, • .ri!,-oonnectioe. • .. . . 
Shackle,. in. screw<'d pin, 
Stro~ ao1.; oiace, ueeaibl . 

Pablo- (3 in. eye ono e 
Clamp, cable, for ~i:.&. -¥-•..... .. . . . . . . . 

• grommet, asse10Ny (6~n. lop.g, Min. thimbl, 
oneend) •.. •. :· . ....... ........ . , ... ... ........ . 

Ca~te, ~.atrap1 of U .in. cable ..•..•. (r;; {;·; •~ 
TbiD'U)l~e&ble!,. tn . • for ~in. cable . .. ':; ..... 
$trop,. loo-loot \310. eye both end&)~ ..•.. .• . . .• 

op 25-foot, t.$981Jlbly O.¼. in. thimbwo 6Ye one 
2¼ Li. eye other end) . .... .•.......•........ H: 

!able .. • .. , ..... ._ . ........... . · ... " ............. ;1"":~. !::' 
'bimble. cable. l¼ in., fot ~in.cable., :•. '! 

.foot (3 i-n. eye both en<Q) ...••.... :-~:: 
. .. .. . .. .. . . ' •- ...... 

Jlg ••. :.: :-:-"1 

·.QI. M 



, all oo 
dl , mid 
. ta 1- · 

c agon 
tail-lin 

figure 21. 
· gure 20. 
fi 22. 
figure 17. 

See figure 16. 

oo · ng circle figure 5. 
rudd r air- Attach d at n aro 

tift'en r wit . . 

ooring­

xtension, tail-lin 
Lin , fin-f urlin 
Li , - a.I e 

r ing 

rudder ir­
clove hie d half hit 
running end · d to tan · 
p rt Int i te t 
men to t o ci cular pate 

n rudder nd r 
r und ai 

clo - h' oh 
figure 11. 
f--bent to low r of m, 

lin · Ogure 14. 
figur 17. 
fi 15. 

Ti to adj t w bbjng tr 
tno "th bl h nd 

running e d to din 
part. t,t h d to valve-lin 

rop t t il b forming 
9 inch loop in en of · 

a r f-b d" g to e-r 
trop. ' Loop mad 



bowline and 
nd to loop. 

handling,lower R f-bent t l wer eye of uppei 
~rt (rep1moement) part of handling lin . 

· e, handling, up. k' h eel' to loop on 
per part dling p teh. 

L. , lo r cradle · For attachment of inner end, see 
fi 21 ; outer end ·ti to 
grommet on oet n with in e 
bowknot. 

Larks-head to loop on ban-
. g patch . 

.. : figure 23. n balloons 
elta-type rigging patches, vu ... a,g 

are ttac to fron . and 
1001>3 by single sh bend and 
half nitch, . · g d seized 
to tanding art. On balloons , 
withfin r-t . riggingpatch , 
en t ached to front and 
rear u p naion rings with clove 
bite and half hitch, unning 
en seized to · g part. 

der-pr - Fastened to loop on circular pate 
eet on e ch end ith cl ve hi oh, 

nning, mi -

running n 

running e1.1d ized to stan · g 
pa.rt; attac to intermediate 
cireular patch by ingle heet-­

d . 
fi 20. 

For inflation 
ed thro 



. 
,mo 

P, run · g te 
·o ·ng 

1 snubber 

n come 
kno dt 

D ·th . 
-foot len 

b OODWl 

, att 
sides 

e id i 
hook d o 

l -h Jin 0 

or t nt of 
figure 21. Oute 
gromm to 

figure 13 . 
ooked to · 

ransverse tro 
to l 



ircle 

1" attac nt of lower en 
figure 2L Upper e d hook 
low r e e in clqlg stro 
. figure 23. 

end ved throu quie -
e, other end reev 
ring on · · · 

o ends hed toge er t 'c?.tM~lll 

3 turns of ½-inch rope tie 
with '-1Y-U- knot. 

tened oo ped out-sp 
de 15 f lower e 

a. dllng · 
fi~e o. 

k, mi figure 20. 
e r h d · 

c cable, mi 
oUey, · hi 
sembly 

d witn ab eh. R . 
g ioning slip hooked 

raight cutr plic 
ure 20. 

20. 

b. VLA •~1 , . The atta.chm 
· g for VLA balloon 

11111 
· on, handling-line (for 

lo d · -flown b 
loon) 

e, ban -- ..... - ... ~&eye tar.I( 
ropri te 



outrigging (for 
ndem-.ffown b lloo 

pe, foot (repl me 

ront and rear foot-
V1"~, .... 0io or low r 
m-flo lloo ) 

i , flying, mbly (for 
ingly-flo rn balloon) 

i , flying, a embly (for 
t dem .. flo b · lloo ) 

biliz r bracin 

D 

oonng n t 
figure 26. 

A tt,ched to riggi 
patches at up r end 
by thimbled eye plice 
Attach t shackle at 
lo · r nd by soft eye-
plice. -

pper ends attached to 
eyes in f1 nt and re · .. 
fo t rope ith ¾-inch 
sh cld . 

figure 27. 

.figure 28. 

Att ched to stabilizer by 
oft e-splice, clippe · 

to tal link 
velope wit 
hooks. 















U'nW. OtVICt CAMt.NQf •• .mttD WITH 
IOfltl N0.4 MK4 OR lfO.W 



e 
re t the int where th are to 

n the p1 r. Th distances to the mar · 
e upper end f th lines are shown belo . 

Center handling lin 

I, D-7 
D-8 

. 1. D-7 
D-8 

61 f · 
64 feet 

Rear h dling lin Mk. VII, D- 5 feet 
D-8 54 feet 

15. ADJUSTI G Rl881NQ LINES Th 
will h th follo fing dim n ions 

........... 
1 nd 2 ..... .. . .. . . ........ . 
2 nd8 ... .. ............... . 
3 and 4 .. ... •........... . ... 
4 an_d 5 .. . .... . ...... : ..... . 
5 and 6 .. .. ............... . 

1M 

a r t 
7 f t 
8 feet 
9feet 

-l t feet 

8 feet 6 inches· 
9f it6i chea 

11 feet 6 inches 
12 feet 6 inchee 
1 feet 6 inches 



• 
ren nbe rope are s 
Working str, th Tbe wor 
-third of it n~ 

IIU 

. , ... • •• "I 

16 ....... 570 2'13 336 , ........ ' 770 358 440 
16 ....... 1320 608 760 

8·. . ..... 695 829 1020 
/ 16 ....... 1925 .. 138 1400 l 

._ ..... . .. . . . ~ 2695 14 1722 2120 l 
....... 3466 .. ♦ • - 2243 2760 ..... 

.. ... ,, ... 2028 2860 8520 26 

........ ♦ • 5390 3 00 3610 4320 
/1 ...... 6490 4225 6200 . ' J ... ... 7700 39Q() , --. ... fl tS005 160 
16 ...... ♦ •II f 1700 8428 6660 

.. 9020 5100 9000 5850 7200 



17. CONSTRUCTION AND MEASUREMENT 
co true ion of c bl u d in barr g 
h m thod of ..._ ..... "'.A,~uring c ble ize are ho n in 

figur 29. 

11. CHAR CTERISTICS Th ch cteri tics of fl · 
c ble and · i alloon work re h 
int bl 

iz ( p roxim ) 0.2 in. 
Constru tion . . . . . . 6 x 1 
Core. ........... em 
Ten il tr ngtb . . 7 600 l . , 

ight p r 1,000 
feet . . ......... OOlb . lb . 14 lbs. 28 lbs. 

Lay ...... _. ... . .. 2in.r'gb l~in. right one 1¾6in. t 





19. CHARACTERI TIC 
t i of C lin 

) 
r (b ) 

kn 11 

OF CYLINDERS Th 
r 1' d lo . 

ft. ¾ in. 
9½ in. 
3 • m. 
12 1 0 

ur ( . . 
cifL i ) 2,265 I . 

Pr ure which norm 1 
fill d ( ppr xima ) 2,000 1 . r 
I of mpr d i.5 u. ft. 

olum of f e g con 
( ppro · . ) 191 cu. ft . 

if t r c tinder of h dr g n 
( pproxim te) 12.5 lb . 

if t r c tinder of h limn 
( rox:imate) 11.5 

Ttr d 
ol r f cap, Army hydro n liv 
olor of , Army hydrog n Ii 
olor of c p, a hydrog n Bl 
olor of bod , avy h drog n Blac , hit 

und middl 



r of body, commerci 
ydrogen Black 

lor of cap, Army h Ii Yellow 
of body, Anny helium Olive 

Otalr,i""' , full cylinder , or no 
empty c ,.linder MT 

e ec ve oy · ' er 



. , ,, ...... , 

t, 
t, •• 4. -..•... 
f cabl d ... 

drum 
ty .. , ... . . . 

down maxinn,t 
vero~ra~ .... 

yo n r 
mu v 

ti dr· 
Clutqh .. .. 

rmin. 

3 

3 

Rand 
Automatic band . 
:E.iernal con,. 

t n.c 

j 6C)(t. r 

Poeltiv; , 
plate 
utirou 

2 h>. <•P 



·nche . 

TABLE VIII-CHARACTEIIITICI OF VU WINCHEi . 
-......... avt 

b. . . . . . . . . . . . . . . . . . 4 f . 9 in. 
h.. . . . . . . . . . . . . . . . . . 4 f . 51 in. 
t. . . . . . . . . . . . . . . . . . 3 f t . 1. 2 in. 

ft. ~ ppr .) 
3 ft . . ppr x.) 
3 ft. approx.) 

1,000 lb . (ap­ht, 1 cabl . . . . . . . . . 700 lb • 
prox.) 

gu1 r c nstruc-unt . . ...... . ... . ..... . 
ti n Skid 

rag drum '-4.-..w,~ ... • ty, 
.012 in. wi . . . . . . . . . . ,ooo rt. 1, r . 

Ii ht 1 ad.. %Of. per min. 700 f. 
h vy l ad. 200 f . p min. 150 f . 1 

. . . . . . . . . . . . . 6 f. rmin. 1,000ft. 
S driv ....... V . bier i fric-

tion Dir t 
tor e drum brake ....... n al and-E ernalcontrao 

ing 
rvi e bra.ke ............. In I e p nd- Ext male ntract,.. 

Holding m ~4£4, ••••• Ra iniet and pawl Ra~1et an p wl 
E · e: 

........ 
wer ...... . 
.. ...... .. 
. ......... 

, ..... . . 

ballool\ will r · 

2 
10 (appro 

Air 

to 
l 

ve 



· a. Time of 
· our tim ~daily ( 

, · , , , ) . cial weather essages 
eel hen a ch nge of w ather class occurs, whe 
ie.l pib 1 i made, or when peoial forecast is 
Typical weather mes ag 



I I above2,000 fut due 
rface due to wi 

FoREcA.S 
uds and eath . Overoost at !J ,000 fi . , 

ft. during .fr-<mt,al pasBage about 18 
·nnin{J abcmt 1600. 

ace · ds: /' 0 tnph, increasing to t5 
ifti1KJ to NW during frontal pas8age. ~ 
ont pc es. 
clng lev 1 (if below 5,000 ft.) : 8,000 ft. 
hang s in weather cl : Clas_B I I I at 

to winds. 
Forecaster J. D. 



II. HOURLY RE·POITI a. Time of mue The hourly 
port is normall issu d 30 minutes past every hour. 

pecia.l reports are add , to r port udden ther 
changes. . 

b. C-·4
~ An hourly report contains the foll wing 

inf rma.tion in the ord r Ii ted ~ 
(1) Tim b rv tion was mad . 
( ) iling, in h dreds of f . 
(3) ky cov r ge, inclicat d by ky symbol . 

· ( i 
0bilit , in mile . 

(5) t of eather, indicated by l tter symbol. 
(6) Tempera ure, in degr Fahrenheit. 
(7 D w point in degr s F hrenhei. 
( ) urf ce rind direction and speed. 
( ) tation pr , in inch of mer ury. 

(10) Wind dir ion and pe d at som designated 
up r I v l. 

. Typical hourly r port he f lowing is an -example 
f an houri report toge her with its d coded meaning: 

(1) Exampk: 1,830 30 <D / ® 4R-K- 70/66-1 / 010 
023225 

1 f ning: , 0 local time; ceiling 3,000 feet; high 
c ter d, I w · r broken cloud ; visibility 4 mil 

du to light rain light smoke; temper ture 
70° , d w point 66° ; urf ce wind from the west, 

rin v locit 15 mil r hour; s tion pr~,L&.& 
0.10 ·nch ; wind ob ervation at 2 

dire ion 320°, e]ocit 25 mil per our. 



I ht nd to rrow f o · h wn o 

AT R TIO 
TIAIR R FT BALLOON B TT LION 

T G T D To ORROW ORE AST 

2 June 1948. 

Wind Ea8t 

lua duudaj · · 



IEROSTIJICS 

tatic f or<:es Figure 30 
fore aft' cting b oon. 

b. tatic l if t Th static lift f a ball 
by the followi g formul : 

KV Y P 
- T 

ere L = t t · c lif of th balloon. 
K = o t n ( use 1.23 for hydrogen, and 

1.14 for helium). 
V = olume of g in th balloon. 
Y =<1 purit (perc nt). 
P ar metric pre ur (inch of mercury) 
T=Air t mper ure ( bsolute). 

c. W eigh-ojf Figur 31 how a m thod form asuring 
thew igh-off (n lift) of a ball on. PointB (in figure 31) 
is he c nter of the central nchor ge snatch-block. 

,.. 







balloon, 
at sundo 

o c ble per 1 000 feet. 

les f thumb Th oper ting ceilings of b 11 
ith 95 rent puri hydrogen when 

heric p · 30 inch of mercury aud 
ristic .m pherie t mper ture ( v rage t 
at own i 60° F. ar ·ven lo · 

....... .... .. .... 
.................... ... ... 

(Feet) 
6,500 
4600 
6 

(Feet) 
6,000 
6,000 
5,800 ••••• '!! • • • • • • • • • .... , •••••• 

' To find the operating c ·ling und nditions of purity, 
pre ure, a d tem rature difier nt from those above, 

pply the following c rrective factors to th operating 
ceilings giv n: · 
(1) Purity ubstract 100 f t for ach 1 percent decre 
in purity. Add ~00 feet for each 1 perc t incre . in 
p ·ty. 
(2) Pr~ ure Sub tract 300 feet for eac 1 inch decre 
in atmo pheric pr ure. 

k 

(3) Temperature Subtract 150 feet for each 10° increase· 
in oharact risti temperature. Add 150 f et for each 
100 dee.,.. .. , ..... in ch cteristic ten per tur . 

. 74 



· g he approximate her 
· · to inflate an LA balloo 

o. of cyl. ~~ = L~------..,,.._-

The lift required i the sum of h balloo ight, cable 
weight, 1 th J evice weight (36 pound ) , and free lift 
(50 pound ) . The lift per cylinder i approximately 
12.5 pound for hydrogen and 11.5 pounds , or helium 
After •h balloon i infl d, it i ch eked for minimum ~ 
volum , required lift, and pr r h ight. ·Additional 
c linde of g re add d · n d to giv requir 
lift or n1inimum volume. 

b. Mk. V I balloon U pproximatel 13 cylinders 
of g , t with he manom r for 1.6 inch of w ter 
p ur , and add ad · ional cylinde if requir . 

c. T op'[)i,ng .. up An LA ba.J.loon i ch ck d daily for 
· minimum volum , requir d lift, and pre ure height, 
and dditi 1 cylinders of gas are dded if required. 
A Mk. Ab lloon is check d il for I.6 inches 
of wa er p ure, and dditional c lind rs of gas are 
added if r uir · . 

27. VOLUME a. Calculating volun e The volume of gas 
in a balloon i lculated by the foll wing formula: 

LT - Ky p 
where V = olum . 

L= tatic lift (weigh off plus de d weight). 
T=Air temperatur (F° bsolute). 
K=Constan (u 1.23 for hydro 

1.14 for helium). 
Y = Gas purity (perc nt). 
P=Barom tricpre ur (inehesofmeroury). 

7S 



b. Approximat,e oolume Th volume of gas m a 
b lloon ma be det rmin d · pproximately by the 
m tbod · ho n in figure 32 Thi method may be used 
to ch ck the c lculated volum . 

0•7 BALLOON o-.a 
OtAPHRAGM GAS VOLUME 

Ht lN CU. FT. 
OtAPHRAGM 

HT. IN CU. 

5 FT. 6,300 5 FT. 3. IN. 20,000 

,_ 4 FT. 6 IN. ~ 16,600 4 Ff. 9 IN 

I •• 4 FT. 16,900 4 FT. 3 IN. 
" 

3 T, 6 IN. 7,150 F:f. 9 IN. 21,250 
~ . 

3 FT. 17,400 FT. , IN. 21.soo 

2F 6tN. 17,700 
i 

21,700 

2 FT. 18,000 2 FT. 2 tN-. 2-1,900 

I FT. 6tN. 18,300 OFT. 

I FT. 18, 6SO 

0 FT. t9, H~O 

# 

}f ii.i(i;:}i-_f / 
BALLONET TO 8£ . 

UNDER FULL 
PRESSURE BEFORE 

READING . 

Figure 3 . G<Ul volume by diap ragm hei.ght 

c. M ·n ·m n. v lu'me Th · nimum volum of a 
balloon i ch ck d b ob r · g th ition of t 
dia.phr gm. The corr ct and inc 
shown in figur 33. 

I 11 
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d. P rcentage of Jullne !rhe pe ntage of f ulln 
of a ball on· obta· d by dividing the tual volume 
of g in th b · ll ·o by the de igned volume of the · 
nv I pe. 

21. PRES URE· HEIGHT a. Chart Figur 34 is a chart 
===-~~ fo · · • g pre ure height of a ball on. Th 

6 ' ~ 

I -,..,.. 
~ 

,. .. ~. -~ 
·-

io - "' 
io - ; .. .. .. -

. . 

• . . 
. 

'. . " .. 
' 

~ . . 
' • 

~ 

z - r . 
. 

~ 

• . -
I -.. . • l 0 

70% 75o/o · 80% 85% 90% 95% 
% FULLNES 

Figure 34. Pre8811,re height chart 

percentag of f ullne and temperature at sundown will ~ 
used in determining the pr ur h ight for the n xt 

24-bour period. 
b. .Approximate pressure height Figure 35 show a 

m thod of determining the approximate pre ure height. 
The diaphragm height at sundow will be used in 

71 



ight for th n xt 24-
ur h · ts hown · 

for n undo mperature o 
0 d ' c compil d for oth r undo 

by c le g t c nt g of f 
nous di phr h i nd r f rring to 

ch ho n in figur 34. 

0•7 
OIA.PHRAGM 

H"t 

5 FT. 

4 FT . 6 IN. 

4 FT. 

3 F T. 6 IN. 

3 FT. 

2 FT. 6 fN 

2 FT. 

I FT. 6 IN. 

IF . 

FT. 

BAUnnN 
PRESSURE 
H'C IN FT. 

5,300 

4,800 

4,200 

3,600 

3,100 

2.,50 0 

2,000 

1,500 

1,000 

0 

. . . . . . . .. . . . : .. ·. ... . . 

o-e 
DIAPHRAGM 

HT. 

5Ft 31N. 

4 F.T. 9 IN. 

4FT. 31N. 

3 FT. 9 IN. 

3FT. 3 lN. 

2 FT. 91N. 

2 FT. 21N. 

OFT. 

BA 
PRE 
HT. IN n: 

5,000 

4,600 

3,800 

3,~00 

3,100 

2,700 

2,000 

• • • .. •• • ♦ • •• • ♦ 

.::•.-.:, .. ·. :·· .. :···· · 8 LLONETTO 
•· '• . . · . ' DER FULL ?/: :- . : . . :: \.-::,:-~ ~·--· .. :: 

··:: .. -;.: · .· .. •.••:,:• .::::·,. PRESSURE BEF 
'. REAOI 

. 

Figure 85. Method of dmrmining approximate pr 



of superheat (F°) 
crease in lift due to superb 
ferenee i ·ght off 
out superheat . 
as purl (percent). 
· mper ture when 

r nt (F° absolute). 
= Con tant (use 1.08 for h drogen 

1.16 for heliu ). 
tatie lift ithou uperhe (po~d ) 

U MB a. Eif ects of euper h 
xim te eftect per 5° of su rh at are li ted ow: 

re in lift · 15 lb 
in volwn 200 o 

uction in pr r height 300 f . 
'U.L~ ....... in p ( k. VI b . 

' E eds of flying above ']Yre sure height The a 
pe ,000 f fto ~n hove p e 
0 : 

· 3 percent 
3 percent 

OGEN a. umals The 
· oun of g generat g t ~i ls d per charge 
in the 1 hydrogen genel' tor and the averag amounts 
of materials co um d per 1,000 cubic feet ot g 
gener ted are -hown in t ble 

•·· 



·co . 
Ultic soda.. . po 

Water .. . . . . . . . . ..... . 
Caustic potash (for drying cylinder). 50 po 

a ion e reaction . . 
• 

0 H + i+HsO = a,,SiOa 

(ferro, in the ferrosilicon is 
r aste product d does 
i D 



cificaJ.ly with b rr ge balloon are li t 
* ppar t , aircraft def nse 
* Airora.f t d f n bomb 
*Aircraft d f nse par chut 

· * · craft def parachut , • 
oon 

Barr g . r 
ou 1 p chu and rippjn link 

Doubl par chute link 
ff ctive balloon line 

Infl tion g offic 
*Ki lloon 
Low lti de 
*Low zone 
* rk 
Rulin hight 

below. 
AAD 
AD 
AD 
ADP/ 
Bin 
Bar 

l 
DP/ R 
DPL 



II. GENERAL Foll wing is a glo . · of . 
qu ntl used in barrage ball on work. ome terms 

fin d ocording to th ir imited m a.Ding in ba 
b lloon or , v n though th y may ha a ditTerent 

ning in n r I use. 
b olute ire. Th 
pre ur gag , plus 
tmo ph ric pr ur 

· vol d. 

pr ure d on an ordinary 
tmo pheric p ur ; or th 
Ion if gage pr ur · n t 

olute temp ure. Th ., ............. vvr tur r d on an 
o ~· .... ~ h rmom t r, plu 460 on the Fahr nh it 

or 273 o th c n igr cal . 
ero tat· . th ory oft ic fore a.ff ing th 

quilibrium ge b lloon in fligb t. 
A. ed. p h ir o th ba.lloon. 
Angl,e of d · e. n th cours of 

king air h · on 1, m ur d in 
th I pl n c · o of the · or f . 

Angle of tri1n. ut n b n h I ngitudinal 
·is f h b lloon and h riz nt 1 wh n h bal-

l on · £lying. 
of ejfecti . h ar round 



objectiv i which barrage balloons ma be placed 
in order to be eff ectiv against at eking airer ft. 
rmy ef!U8UJn apparal,m. An apparatus used de-

rmine the purity of inflation gas. 
A8censi<m 'J)(>i,nt. Tb point from which a baJloon cable 

extend upwar o th balloon. 
Ballon.et lloon. balloon d igned so th t the 

lope ape will main ub tantially constant 
olum chang . It contains a gas chamber . 

a an air chamber (ballon t), parat.ed by a f bric 
dip 

B on barrage. Th barri r re nted to h il air-
r ft by a number of ba rage b lloons sited according 
o a pl n nd operating to def end a given point or 
re . 

Balwon bed. An ar a which is quipped for mooring 
and fl · g a ha g balloon. 

Balloon . · A group of peoifi d balloons in a barrage 
th t to fl und r rt in w ther cla . 

Batloon crew. Th m n nee a.r to perform p rti­
cular a.lloon-handling oper tion. 

Balloon fabric. Cotton clo h hich been proof 
· h rubber or n opren to make it airtight or 

igh. 
Airtight fame. Double-ply fabric which does not 

h e a gas film vulc nized bet n the plie . 
Doubl,e-ply bias fabric. F bric constructed by 

pl cin o pli tog th o that one ply is 
c o t h o h r t n ngl f 45°. 

D bl,e-ply parall,el fabri . bric constructed by 
placing t o plies tog h r th t th · warp of 
one · p r 11 1 to h warp of th oth r. 

G tight f a'bric. Doubl -ply f bric hich 
film vulcaniz d b t n th two pli . 



Sing -ply fabric. 
thickn f cloth. 

ingle-ply bia8 falYric. ingle-ply f &bric cut at an 
angle of 45° to b warp. 

BaUoon riggi1lfl. ooring and handling equipment 
which fii with th b lloon. 

Balloon ·ee. An area which contains 11 inst llationa 
n c~~~ to th oper tio of a ban g b lloon. 

Balloo , quad. Th total nwn r of men ·gned to a 
balloon si . 

Block. A v , r t of heave 2 in a fr m or hell. . 
Buoyancy. pw rd ta ic foree xert d on balloon 

equ l to th w ight of air di placed b the b lloon. 
eiling, cloud. n· t nc from the ground to th base 
th cloud wh n th sky · more than half cov 
with cloud below 10 000 f t. If one If or I 
th ky is cov d · h clouds, or cloud are above 
10 000 f t, th c ilin i u limited. 

· ~:rng, operat·ng. Th m ximum altitude to which a 
b llo n ill lift th c . bl nd t oh d letn l devices .,, 

atic 11 , nd ill m int in the d ired cabl 
t he inch. 

lo e-haul. t tu of b llo n which · moor d at 
point f ohm nt on I nd i , or flying n ar 
th po· f ohm n practie bl on water-

orn ·t . 

1 n , 
c uliflo 
top. 

Deadman. 

cloud. A loud f o ation ( hun rh ad) 
· h thun ~ .......... t 

a..:,0<1;;,.:1~ gr t v rtical d v lopm n , turbu­
mi r mbling mount · or tow , nd 

r ppear nc , f n with n anvil- h d 

Log, rail, or imilar obJect burl 



ground horizontally, att bed aro 
log or rail, f ooring purposes. 

~a:a.- weight. Th combin ei ht of th balloon and ~ 
· balloon rigging. 

Dilatabl,e lxzlloon. A balloon designed to expand or 
contr . ct, by m ans of rubber cords, in ccordance 
with in ema.l pr ire change . 

Effect ·ve ball-Oon line (EBL). A line a.round n objectiv 
form d b proj cting to the ground points where a 
diving pl ne would ent r the barrage. 

'F~ed load. eight of balloo . nd leth 1 device , plus 
th fr lift. 

Free lift. ic lift of a balloon remaining afte 
· ll n h at ain d the d sir d altitude. 

Ga .fihn. la er of rubber or n oprene vulcanized 
tw n h pli of a double-ply fa bric to render the 

f bric imperm bl . 
a purity. The proportion o ure g 

·olum , exp1
·"

0
Q

1
"

0 d in per nt. 
Gr0tnmet. ring of rope or o bl ; also a m ta.Ilic eyelet 

cur d to fa bric for reinforcing an opening. 
Grou d rigging. Th t rigging which · nee ary for 

oring or bedding down a balloon, but which doe 
ot go al ft · th b lloon. 

L hal . d ice tt ched to a balloon flying 
o b ir nh nee i bilit to de troy aircraft. 
if t, dynamic. Lift pr u d by the wind due to kiting 
ff th b Uoon. 

ift, f tic lift d ired after th balloon h 
r 

I 
ch · uired altitud . 

Li.ft, gro . I b w i ht of the buoyan 

Lift, -rnaximum. 
maximum volume. 

· of b lloon infl 



Vt, net The aifference bet 
d ad w ight. 
lt required. um of . 
1 t l device weigh , nd fr 

Lift static. Lift of th b Doon produced by the buoyan ~~-== 
g . 

{anometer. i rument for det rmining the g 
pr ure in a. b lloon gr u d in inch of er and 
indic ting g g p u . 

Metro purity m t.er. n instr ent which measures 
th percent of oxyg n in volume of hydrogen gas. 

Minimum pacing. 1n1 w interval between ad-
jac t balloon to pr v nt nt nglement of their 
flying ca.bl . 

Minimum volume. Th 1 t ·olum to which a balloon 
ma b in flat d for f oper ion 
ur e bag. f bric b g u d a g 
r port g o r hort di tan . 

P cenJ, of fullne . h r tio b tw n the ctual vol 
nd th gro olum f a b lloon, d 

per nt. 
Point of ttachm nt. P iti n f balloon 

.vi.th th jun tion a mbl approxim t 1 6 f 
o, th c ntral nchor g natch-block. 

Pr:e sure height. Th lti ud si,t. which balloon be­
com 100 re n full of g . 

Rurng op rating h · ht (ROH). Height at which ar-
r g ball r ord r d flown. 

lip. R ri d with an j ing block and a hook 
in h bi ht. Anoth r hook or toggl m y be at-

ch d to th n . 
natch-block. A ingle bl ok h . an opening in on . 
ch k to r c iv rope or c bl . 



'Strop. A .connecting rope or cable constru 
eye at one o both ends. 

Su,1perheal. The difference between the perature of 
he gas in a balloon and the outside air. 

~:i·z.::::= Top-up. To add gas to a balloon to · crease lift, purity, 
o p ure. 

Valve. Apparatus inst lied in the envelope of a gas or 
· chamber of a balloon for the purpo e of auto­

matioally releasing air or gas from the envelope 
when :Ver the interior pressure exceeds he valve 
set · g. 

Weather cla8s. A designation indicating the weatb r 
risk to balloons. 

Weigh off. To determine h n t lift of a balloon. 



BIRIIIE BILlOOI 
CISIILTJ REPORT 
(BBB· fORII 10. 7) 

Instruction : 

. The b lion ( or para ha tery) commander 
concerned will tak . ppropria a tion insure th t 

oh ual y inv lving the placeme t of a balloon 
on a si e i inv t · d by a qualified officer within 24 
hours of i occ nc . 

. h inv. tig ting officer will complete this form 
fore ch u lty and tr nsmit it the battalion (or 

p ha ry) comm nd r who will forw rd he 
form o the C mm nding G eral, Anti ircraft Com­
m nd, Ric ond, Va. 

3. The form m y be filled out in pencil. I is intended 
to disclose d f ect and d fi.ci nci s in materiel, and 
rrors in peration. P rtin nt d t not oth rwise 

cov r d by the form will be enter d under "Remark . " 

• 



A.-(To be mpleted in every case.) 
ta ion Camp T118on, Tennusee tt&lion £99 

Bt A Site 17 
Date of ual y 14 Feb 1943 Time 1400 
Ba n o. 1 488 T y Mk. V 11 Manufacturer 

Dunup 
D te of manuf cture nknoum 

ate of first ·nflation 10 Dec 1942. 
Dat of l t · fl tion JO Dee 1942. 

ot 1 number of d . ·nfl t d ..§.§._ 
f poro i y proof d, give d te Not proofed. Average 

daily g consump ion for la t 4 weeks or since last 
infl tion 0.80 cy 

em rk: 

c mpleted in every case.) 
la ify ca u l y by putting a check mark 

hrou h on or, where . pplic ble, re than one of the 
parenth in t m nt 1 to 14, inclusiv . Then 
complete ll h o h r ctio propri to the 
cl ifications m rk d by pu ting check mark through .. 

m nt which pplie . 
to be mpl ted in every ca (wi h special 

nee t rr d it ) . . 
Other c ion to be completed 

lying 
1. Br k- w y ( ) able broke (not cut) ....... . 

C, D, E, G, H J, N 
2. Break- y ) Cable cut by firing flower link .. 

C, D, G, J, N 
. Bre k- • w y ( ) pper link p rted ............ . 

, D, E, G, J, N 
. Br k-a y ( ) able cut deliberately ......... . 

, D, E, G, J, N 



Not flying . 
6. Balloon lo or damaged bile bedded or m ored 

or during handling ( ) ...... .......... d, D, F 
Gener l 

7. Ballo n (x) dama ed, ( ) lo t, ( ) not recovere<I, 
( ) recovered, ( ) con ider d beyond repa · . 

8. Ball on · ped, ( ) not known, ( ) de ·berately1 

( ) ooi entally, (x) utomatically, ( ) rip cord 
broke .. .... . .. . . ... ... ... ... . . .... . C, D, F, 

9. Burn d by lightning or otherwise ( ) ... . . C, L, 
10. Ca ualty o ntribu d to by f ilure of winch ( ) . K 
11. B llo n efJated bee u of porous fabric ( ) .. . M 
12. Ball n defl ted because of low purity, or undue 

lo of ga ) c a eertained ( ) cause not 
a certain . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . M 

13. Balloon maged ( ) by AA gunfire, ( ) enemy 
· action . . . . . . . . .. . . "" . . . . . , ~ . . . . _ . . . . . . . _, . . 

14. 0 hr cau 
15. Rem rks: 

CTIO .-Wea her an Site. 
16. d ground windspeed 10 Estimated wind 

t b oon l itude 43. 
17. ( ) D yli , ( ) moonlight, ( ) dark. 
18. ( ) Rain, · ( ) n<311, ( ) fog, ( ) clear. . 
19. ( ) Gu ty, ( ) uaden qu ll, ( ) wind veered sud­

denly, ( ) c lm. 
20 Ma ·ne si : l · g from ( ) .buoy, ( ) moored 

ve el, ( ) mo ile ve l. 
2!. Land i e: Flying from ( ) w· ch, (x) 

. . , ( ) o her .A. 
22. Remarks: 

Front ·ved oon.er than f <Jret~, 



• ___.. 8 

· ce ba on last to 
purl y r e 

) co ercial, (x) 
ue lo of g ( ) s cted, ( ) certam 

eam opened ( ball n burst. 
27. of ( ) ) fl · 

dling and mo..... .......... , sli era , ) 
un cable, pie anc o age poin , ( ) 
der fa.bric, ( ) rudd diaphragms or inte 

aeings, ) fin fabric, ( ) fin pacer curtaine. 
marks: 

lJo n lying. 
*29. B-.... ~,.,.n mis h ve before it as m'-5 .. '-•'-& o lost · 

(e.g., dive, p· , yaw off .. wind); ( ) definitely 
not, ( · suspec d, (x) definitely · . 
t · e o • behavior · ch (x) statio ary, 
( ) being haule in, ( ) being pa.id out, ( 
being bro ght to rest, ( ) clu c be g l t in. 

31. P id cable at time f mi beha ·or: ft. 4, 00 
32. Paid c bleat t· e o ma.ge r f lo : ft. 4,50(1. 
33. Ju t before a.ma e, or 1 , were (x) 11 filled, 

( ) p rtly filled, flapping, ( ) n rl empty. 
. ust before damage, or lo , n w ) d finitely 

not cupping in, (x) c pping in slightly, ( ) 
cupping in adly. 

. High t recorded te · on in half hour before break­
aw y 1,600 pound-s . 

36. Tensi increased ( ) gradually and pro""'°',0 ,·v 
' ( ) deniy . 

. Ini · am ge to lloon (x) ~ air c r of ob-
\.ta~'"'.,, ) fo eel ound or o tacle, ( ) fouled 

ot e.r . ·" llnon r ble. 



nwas uled. 
a 

nt -_..~,. .. "': ( ) · air l ar of obe 
ed or tacl , ( ) f puled an 

b or cable. 
b ··din c tri ca ? If 

buildin height ___ t; distance to . . 

-Ba on Groun 
oon dama ed or lost at · ) point of t ch­

me t, ( ) ooring-cir le clo e- ul, ( ) tail-line 
m orin , ( ) on cradle d. 

Balloon ge or I st whil ch nging 
tw n po · ion listed in qu ion No. 41, ( ) 
t , · g, ( ) inflating ( deft f , ( ) after 
· pping, ( ) t rring to or from sliip or other ,. 
0 ting i , 

E TIO articu rs of Break-away. 
B on damag before ak-a.way, ( ) definitely 

not, ( ) su pected, ( ) d finitely yes. 
. a l ( ) f ul d ob tacl , ( ) pa d where foul , 

( ) fouled ectric line . 
. (x) udd n pin le ngle jut befo 

wa , ( ) large loop formed in c ble. 
7. tra ancho or ead-oft g f · ed ( ) 

. Airer ft truck ca le ( ) u pecte , ( ) em to 
h ve uck, ( ) a· eraf brought down. 

. t time of b a.k- R. balloon w ( ) being paid 
ut , ( ) stationary, ) being brou to rest', 

( ) clutch be· g let in, ( ) ing hauled in. 



r auling · 
' . t . 

. r g d for paying o ve _, 
freewheel. 

At t· -away, ( no app ci be jerk; 
( t (x) ve j rk, ( ) very severe . Je • 1. 

Obstacl (e.g., cl mp, ,,rmament, cable te · al) 
hauled into le d-oif gear___ . 

. C e ~"'4 ( ) 7x7 ( ) 7x19, (x) 1 ( 
1, ( ) oth r. 

55. . : 

IO H.-Furth r Particulars of Bre k-s,w . 
56. P id ca lP. at moment of b ak: . 4,600 . 
"'7 e t po· t of brea. e, ( ) in winch, ( ) at 

· ch le d ff ar, ( ) betw en winch a~d 
., ntral chora ( ) t cen I ohora,ge, ( ) 

gip y head. 
*5 . F t of p id oabl m to break 4,6 _. 
59 B o en nd of oabl had (x) no · of k. , ( ) t 

· ~. t signs of kink, ( ) pronounced kink. 
60 umoor f w ek ioce wiv I w s · last u 

Not ed - --· 61t 

r I 1 device. 
( ,L.ILU•~ch d, (x) nqt tt oh d, ( ) not recovered, 

( ) .,?o .... ~ on cable, ( ) r c v de ed 
f ble. 

. · h afe ~ clip re oved, ( ) es, ( ) No, 
n n t known, ( t fire, ( ) d 

d cut cable, ( ) fired ed to cut cable 



o pring (if 
. ce last servi d ___ ......:-:.;, __ . 
• • w~u•~ dge _______ _ 

9. Flying tim of · , wee 
70. Parachute ( ) e d, ( ) 

not n, ( ds twisted, ( 
71. Dista f lo · ve gro 

Remarks: 
per le device. 
. ( ) fit fitted . 
. ( ) re ,'WY~ ..... ,,.rw, (x) recovered 

ered, d tached from cable. 
4. ( ) S tion riot kno ( ) 

fire, ( ) ""'°n vered weak nee . 
• cove d an t fire, w ridge d 

( ) Ye , ( ) . 
6. o or of · (if painted) ___ _ 
7. ys since l t · ced __ 7 __ _ 

8 · FA 1942 • l 
. . Flyin · of e 1 numth 
. Par ot re ered, ( ) opened, ( 

n ( ) tr n t ed, ( ) other de 
. Rip rd ti d on ( ) bove link, {x) b lo 

( ) not att ch d. 
2. Ri ord a ch o n n rat~on fitt y 

clip, ( re w y 
cld ncentratio --,, .... g, ( ) 

o; run through cable termin · 1 ( 
(x) o. 

• • An al , ative or a.dditio al armin 
ched. ( ) Yes, ( , o. 



R ink functioned 
recovered from a dive and jerked t · cab . 

K . Fa.ilu e of inch in a y 
ributed to C u lty . 

. Winch mo e ( ) - 9, ( ) edified A- 9, ( A-11, 
( ) M-1, ( ) VLA, -1, ( ) othe . 

•s . ( w· C dra - d, ) dragged so th t correct 
, o .. ratio was · cult or impo · . 

• 7. ( ) Part f wine mechanism failed, ( ) engine 
failed to start, ( ) some ther fault prevented 
normal o ration of winch. 

88. Serious ov r- of sto ge drum ( ) . 
89. Wine brakes failed ( ). 
90. N her of days · ce brak we }ast adjusted _. 

1. ( ) ble clamp ailed, ( ) ca le clip failed. 
2. Cable n off tra.cti n dru , ( ) , ( ) No. 
3. en con rol a lost, ( ) was paying o t, ( ) 

b n topped for ___ . 
94. Speed o p y--out._____ ./min . 
. 95. n tch brake wa on wh n control was lo 
96. aid cable lien control a lo t, f 
97. ar 

CTIO L.- urned by Lig tnin or Otherwise. 
8. ( ) Ba on slight} ed whil fl · g, ( ) eom-

etely burned w ile , flying, ( ) b lloon burn 
on gro d, ( during inflation, ( ) during 
deffa. ·on. 

99. ( Li tnin seen o thunder heard, ( ) thunder­
stonn with seve I stro es. 

100. Lig tning predictor installed ( ) on si , ( ) 
wi hin mil , ( ) 3-6 mile , ( ) over 6 miles. 



n Hated or Porous 
f po p lloon total fl · da 

proofing ' . 
If p d, lo n total fl ·n d 

0 . o-----
• r a 1n ) po itiv , ( ) negative, 

( ) not d . 
NOT :-A pend di gram or t bl ·vmg 

p nel , go , or ms and wh re 
p ·bte id t · y marking of f abno 

. found po u . 
10 . Purity of H __ %, or o_,.,11''°n content. __ 

o d te of 1 t inflation; d te 
1 7. Pu · y of %, or oxy 

on date of t d 
10 . Remarks: 

(to e 0 
trol Roo 

09. in at h ight ball on wa · g 
c u lty · 43 mph. 
ind had b n n 4 mph. ( ) d r 
1 hour, ( ) 1-3 3-6 ho_ , ( ) ov r 
6 . 

111. Direction of was __ _ 

12. talion t, _ ...._._,,.., (x) I, 
( ) III. 
marks: 

C ecast for 1430. 



va,o,u:alty with 
to starred ite and marks. 

that the sudden appeat ,ce of the 
front cam nkage of gas vol me and loss of 
z · l. The turbtdent wind eemed o pueh the nose 
dow , causing the balloon to go ·mo a dive. When 
the balloon r er it jerked the cable, caturing the 
DP/ R link function. NO matmel n~n,Mon.l'"'t•o 

noted. 

v tigatin officer's signature Oliver Smith 
Rank 1st Lt., CAC Date 16 Feb 194$ • 

Organization Btrv A, t99th A Bln. Bn. 

Distribution: 
Commanding 

Laur St 
(One copy). 

neral, Antiaircraft Command, 
ets, Richmond, Virginia. 



T PED- MANUFACTURER B. F'. G odrich Co., 
RIES __ NO. 43-3001 . 

SECTION 1.-ln pection certificate 
I certify that alloon No. 43-3001 haR been air 

in pected and· accepted for service. 
Contract o. W- 978 - Eng. 
Purcha e Order No. 67 41 
IncSpection Report No. 101 

T e s valve cord has be set in accordanc with 
Section S of constructional specification for _D __ 
balloon . The outboard end of the gas valve we bing 
trop is _l_ ft. _§_ in. fr m he outboard end of e 

gas valve b ; this setting is for ga . 
Date 1 eb 191,S. Signed John Jones, C. E. 1078 

) 

At Akron, Ohio. 

For hief of ngineers. 
RemarkB (if any) Cotumf..rayon Jabric. --------

.. 





ndling pat 

.Memol 6 

ignm nt 

·30 A uc, 19,48. Col. 



•2 6 Jan 1 

(JMtt4!=rY 

Rank 1 t. Lt., -
ate ____ .... 

nizaion, __ S4~0t_h_A __ B_l_n_.B_· _n ........... 



I 
FO 
o. 9 

Sheet . _!_ Bn. 300,,h Btry _ ite o. _A. 
Month June Year 194§ . 
Balloon . 43-8001 Type D- . 
To I 11umber of y in a. at beginnin of this 

nth 42 . 

.... 
Sgt.Daku 



fQ 74 ,- --- -----
10 8,$ __ , ,---------

. . 11 9-

---- ---- - ,----------
- -----~1·---- - ---a,.-

d r(?nsumption { ~- ! 
) for to l •UP 

r in t th it . t th 
be e t to B ttery H d 



d Org. 
,his for 



BAIIAIE BlllOOI WIICI 
SERI CE RECO I 

(BB FORM 0. ) 

Type L. A. M del A- Se · No. 1 ... .,.&.A.Llu-
facturer Mar - H 
Cont t No. A. C.1843 P chase Ord r No. W-1429 

SE ION 1.- peotion and t certificate 
Th above win h has n inspected and accepted 

for service. 
Date to Jun 1941.: B. J<nU!r8, 11,2. 

(S ture and num ol loapector 
For Chi of E ' ) 

RE AR (if any) Erperimental hock ab8orber added. 

111 



ra sheets when needed) 



-· (I) 
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.. ~ ' cl -~~ :','J, . ~ 

"i '' I,, I.•' 

~ 
I ;; 

;f 

I .i 

l Ji 
It 1: 
I I .. 

(I) (I) (I) (~ 

l 

1 - -
- ·-

No. _ 1 ___ 

anufacturer M ar•H ffl'ington . 
; " .. 

·,., ~ 'I 1 if ;J1 
J I , : 

1• ' II t 1,, .. - .. 1 Ji, II ·, I .. 
! 

(I) (t) m~ (I) (I) (ti) 

I - - .. 

- -
2 10 10 6 A.O. 8 B ! 8.0. - - -3 10 6 4 8 8.0. - - - -4 10 8 B 8 8.0. - - - -6 s . 1 . 1 7 B 4 1 . .0. - - - -6 - - - - -7 l - - - - -8 - - - -
9 \ - - - - -10 - - - - - -

11 - - - ---
12 - - - -13 

. 
- -- -- - - -29 - - - -80 - - - -31 

u1 · _,. •• 

• lnitiala. 

' ,. .. 

·-

\ j 
• 

(It) 

-
- · 
-

s 

. 

-
- . --
-

-
-
-

t Aoeumulated to tale carried f onratd from p Yioua ontb. 
t A reversal oJ opera · ou la a complete uoeot and deeoeat uoep, abon 

opentioea d to beddinc balloon. 
• Check tb,ie column and enter mnarb on bt.ok of ab . 

e consumed this month 18 gals. . 
this month ~ -q . · 

Sgd. 





I Table 
tit1e of · quired to produc 
of he 

LE l~UINTITIEI OF EIIILI IEO 
CE ONE C 

11-1.~- 2. 0. l 0.83 7.7 
1-2-3 0.50 0,74 0.5 0.77 6.7 7.0 
1-2-3 0.4 0.80 0.48 0.83 6.2 6.4 
J- 2-4 0.43 0.85 0.45 0.89 5.8 .0 
1- 2~ ' 0.49 0.79 0.51 0.81 5.3 o.6 
11-3 .49 0. 2 0~52 0.86 4.4 4.6 

. . . a ur bout l~a of a .. 
o minu · or m re wa 

tn~m. 
, • i buil<lin 

ER MENT RATI . Figur 
t ngth of concr t ith ·variou 

nd cem n. 



~"!::."-+-I~-+++...., +.,_.t-(,,... +-4....,~.,._,+-i!.++-+ 1 ~ ....._.., 
GALLONS OF WATER PER SACK 

OT!• IALLON o, WATER SHOWN N CHART ARE f OIIY MATUIALS. TO O!TEIMNI 
&MOUNT o, Mlxtll WATER, D DUCT TH! WAT!II Pflll!NT IN IANO AND IIIAYII.. 

Figure S . Water-cement ratio 

3. AMOUNT OF WATE IN SAND AND GRAVEL 
The mount of w tcr hat m b xp t d in one 
cubic f of nd nd gr " I L;; Ii b 

V ry w and ¾ o 1 g 1. 
M d r t I nd ½ g lion 

1 nd ,lion 
gr v l r n ¼ u lion 

4. RULES FOR MIXI NG, PLACING, AND CURING 
CONCRE E ni nt ~ and, r I r nd of 
p nd c n 94 P'"' •nd p r . ck ::. 
cubi f ) . in dr , igh uildin . 

114 



ch · c , . rp nd free 
· and which is grad . 

, maximum passing 
• percen • 
• Gravel gravel whi · h is , harp, an f 

f b r foreign u c , nd which · 
ed be wee o. 4 and I½-inch si v . Commo 
· f fin s or pea gravel (¼-inch gravel). 

Li i fr of an e. ce of sto 
i r gn a · al, and which is grad 

. 4 nd 1 ½ .. inch iev . 
ing o and gravel Damp, I d 

gra l ooo a gr ate volum than hen dry 
comp ct. If d nd gr v I r d mp and I 
incre 1Ld pr portion up to 20 percen •, n 
proportiorJ up t 6 percent. 

/. ter which i lean and f" of 
v bl r. e fig 36 f r motm 

d; n exc r · th mix out e 
c men , make I ge void in th concr t , brings 
w ~ ning fin to the top which will u scaling, 
and w kens the concr t ... An extra gallon of w ter 

r ck f c m nt will r du the tr ngth of the 
cone t much 1 ving out one ck of c ment 
per cubic a of con 

g. M ·xing c nuxmg ref r bl ; machine 
lix for on minute. If mixing is don b hand, mix 

~ ;::,: e ri ls dry, ad w ter slowl r, d continue to 
mix until aggr g te are thorough! co d with cement .. 
Do not hand mix b tch gr r th n 1 cubic ard. 

h. Temperature If mperature i 35° F. or below.7 
t the ggr ga.t nd a r ton t more th 90° F .. 

f r mixing, nd protect t concrete b 
uitable c vering after placing. 



ly. Discard 
mper it. 

n pl c . : c 
rial in t e cone te. 

p f of u d not frozen. 
j. F ·n. hing mov all rough dge . Do not rowel 
c iv l . Do not u c m nt a dryer.. "Final ,1:'.'111~.,i-

finish" f r r I s surfac . 
k. Curi,ng Aft r t h t k n place, cover with wet 
lap, or a pro cti e cov ring of nd, earth, paper, 

raw, or equi nt. Pro ct for curing period of at 
5 and ref erably 14 d ys. 



RAT 

Sectio 

EXAMINAT ONS Ex min tio 
h ve h following purp : 

a. i for the i truction ti · 
t nn l in the oper t'on nd 

r g balloon teriel. 
· h know! eof n 

nc ming th per tion d · ance of 
b on m , d o furm h · for heir 

· ca i n a b n oper to . 
· p ovi e an incentiv . f r g b 
me profici n in b rrag b lloo 

A SIF CATION OF BALLOON OPERA 
ballcon p rator i ny indi · du l w 



neor 
Th C ~L.U on of ballo n oper 
11 on 

in oth r 
0 

, 
for ond~l 

r co er g I p 
n . Examin · 

1a ph o 
ualify ·ng mark Qua . 

rage : 

comp bl to 
tiaircraft uni . 
will divid din 
, d expert. The ex-
and t-c b lloon 

of barr balloon 
""'~rt b_..,,,,_ o tor 

a.l!oon ope tions. 
rks will be no Iese 

n · o n operat ;r-75 percent. 
t-cl b 11 ... ,.. ___ 8 per nt. 

3) r balloon ......... "'..... perc nt . 

. ELIGIBILITY OF CANDIDAT S Any indivi 
n ti iror ft b · 11 on it battery or d \IQU.lia-

ment c mmander certifie th ch racter is a 
" i ligible to t e examination 

b lloon ope r, p "ded h as 
rl in rue d. c ida r firsk ball 

mu ha e q .ia pre · o as a. n 
b lloon oper tor, candidate or expe 

bail n r hav ·qu lified previously 
firs o tor. The la of time betwee 

io i ~..._ rial. 

4. RE QUALIFICATION a. An individ I having q ... 
ifi expert or first-cl ball on operator may el 

in cl ific tio such during he current 
en ·th ut r qu . liflc tion wi h the under-

andin m t nor be on the eligible 
lit for d it" nal compe ion for more than 18 
~onth fro d te of lifying. In rder to the 



mon o aeo 
. . . m . du I h lding 

I no or i not q 
.r ti g. 

5. ADDITIONAL COMPENSATION Addition I c -
~nSB~t1 n will id onl t f o h · 

UA.'-"&~• 

E B dge will i u d in 
gul tio . 

UCT N OF CAN IDATES ~ ch 
Uot t · e for · ction o a , 

cti bl . 

· in 
an aining 



d o examina. 10n • be o vened ry comman 
pa.rate antiaircraft balloon units r higher 

ivid ala of antiai.rcraf t balloon units who are 
xnbers of the command oft 1e convening authorit 

o hom provision f r examination bas not otb 
n mad , will be examined u n application 

xaroining board. If f o d qualified, they 
at balloon ope tors by the autho · t ~ · 

he board. 

I. COMPOSIJION e 
ard will consist, w n practicable, no 

co st artillery ( ge balloo o 
er will examin can da from his own 

cept in the c of boards eonve!led by · 
f separate batteries. 

11. lOC TION OF EXAMINATION As f r 
- ble, examina ons will be held where 

rtaining to the ubje is locate 

UCT OF EXAMINAJI NS Credit ill 
given r pr ntical knowledge of the subject rather t~ 
for me ()rfa d textbook answers. The exe.mination 
must be sufficiently searchin · · te the candidate 

ho is not thoroughly prep r d. e e:,camin~tion of a . 
candidate will be discontinued wh n it i 

1U 





L The scope and scoring of th e --­
for alloon. operators are prescribed belo 

SECOND-OLA I BALLOON OPEi 1' 
didate will be examined on e f 
j ts: 

a. The balloon .••• 
(1) • om clature and fun~ioning of parts. 
(2) o enclature and functioning of gas and · 

valves. 
b. The flying cable (or flying wir~) . . ....••• • ••• 

(1) Nomenclature and ide tification. 
(2 · tenance. 

c. I nfl,ation gas aml equipment: . . ..• • ••• • •••.• 
(1) Gas containers 
(2) Infta · on equipment. 
(3) Sat precaution. in handling hydrogen on 

land and water. 
·ue and site equipment . . . . . . . . . . . . . ...... . 
omenclature and functioning of mooring and 
bedding-d n equipment f r I nd sites. 
omenclature and functi ning • f equipment 
or emergency h ul-down. 

t. Maneuvering and operat,ini, (duties of eat:A ' 
creunnan) . ......... ~ . . . . . .............. . 

(1) Drills in maneuvering the balloon. 
{a) Inflating. 

1n 



· 1 maneuvering 
tes. 



els (applicabl primarily to 
' 

t,ot,-ion. . . . . . . . . . ............ . 
0 m jor .,..._ ... r ... of motor vehicles. 

ion of m,ot.o vehicl including 
r lin . 

arm8 with which the balloon Gquad . 
eq,uipptd. . . . . . . . . . ♦ • • • • • • .. • • • • • • • ' • • • •• 

(1) 
(2) ~-~u•~ 

(3) in .. nan . 
(4) Am uniti n. 
(6) T rgeta. 
( ) Drill. 

RIT-CLA BALLOON ATOR T e 
on all · llowing bj 

a. Th ba/.loo,,, . • . . . . . . . . . • . .. . . . . . . . • • . • • . . . • 
(1) tr ctura.l features. 
(2) Dimensions and cu iti 
(3) pecf , adjusting, and m · ining. 
( 4) Servicin g and a.it valv . 

b. T flying cabl (or flying wire). . . . .. ... .. . 
(1) .l.DBlliectin • 
(2) Attachin •,o winch and balloon. 
( ) Reversing th flying le. ( ppllcable only 

to LA balloo . ) 
c. I nftatum gaa and equipmtnt . . . .. ..... •.... • 

(1) Gas for in flat · on. · 
( ) Rules of thumb for inflating d flying. 

114 



• • a • • • • • • 

functioning of equip 
si . 

DSl:l'6Ctm2 adjusting, d m intaining. 
of ma~r nt c pture ap 

mminent. 
aneuven and crperai ·nu ( utiu of the bal-
lt,on ch,ief). . . . . . . .... . . " . . . .. . . ..... ' ..... 

niz tion of balloon q d 
(2) F ming and telling off rew. 
(3) Individual i of squad personnel. 
( 4) f y p utions in handling the balloon on 

land nd at.er. 
J. w i'lldt . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

(1 Empl ment. 
(2 item 'ntenance. 

· g. Cordfl,ge a mechanicnl ma!'&BUverinq equipment 
(1) Characteristics f wir rope. ' 
(2) Meclwuoal man uvering equipment fo.r water­

born ·tea . 
. (3) Gaging, dling, maintaining, a d storing 

' fiber and metal ope. 
h., Ccible annanent . . . . . . . . . . . . . . . ... . ....... . 

(1) lllAlooction and mainter,ance. 
(2) The p rachut.e. 

(a) No enclatur con ruction and functionmg. 
(b) Repairi g and p king (app ieable only to 

LA balloons). 
{c) Ins · and maintaining. 
i Bkmentary definiliom j or bqrtage balloom .... 
j. Map and photograph readi .... . · ....••.••• 

( ) Elementary map readin . 
(2) Ele en ry pbo graph reading. 

k. Cotnmunication. . . ....... ................. . 
(1) Field telephone and switchboard apparatus. 
(2) Test" g or and remedying trouble in a field 

tel phone syetetn. 



. (3) ·tchboard o~tlon. 
(-1) matallatlon and operation of bat 

it telepb ne net. 
l. Motor tranlfPOrl,ation . • • . • . . . . . . . . . . . . . • ... 

(l) Dnti of driver in the care, rvice, re , and 
maintena ce of motor vehicl (first-eeh on 
mamtenance). · 

(2) Troubl hooting nd makin min r repaha. 
(3) Opert.ing vehi ~~ in convoy. 
(4) Operating ihicles in convoy. 
(J) B&tldling trucks under adverse eo ditiona. 

m. Ret,ord, or&d r~ .. .. , .... ...... .. ... ... .... . 
(1) Types. 
(2) Where kept. 
(3} Procedure in keeping. 
( 4) Responsibility for keep g. 
(6) Dispoaitio of final forms. 

Total .. .. ..... . . . . .... . . .. ...... ....... .,. .. _ ... . 1000 

XP RT BA LOON OPERATO The canW 
giv one of the ex .minations listed below. 
examin d on a subjects rked ''Req 

any one of th onrequired subjects in 
· on h may substitute one of he alternate s 
· in paragraph/. The candidate mUBt indi 

vance of t amination the substitution he 
~ke. 

· a • .AA-Bln. Gaa "hie/. 
(1) Elementary ch , istry and phyaics of lighter-

than..air g , includi:rg sources. (Required) 
' ) Generation of hydrog n in the field. {Required) 

(a) ... omenclature of uipment nd functioning 
of pa.rt.a. · 

(b) Ma· nance of equipment. 
(c) Repair of equipment. 

111 



,l'tl!nll1.ntlona. 
for purity. (Required). . . .... 

on f gu records and report,. (Re-
" • • • • • • A • • • • • • -. • ♦ • • ft • 4 ':• ~ • • ♦ • • ♦ ♦ • • • ~ 

"lity to i ct n min inflation gas. . . . 100 

1 ......... .......... - . . ... .. . ' .. " ..... . 

b. ~~- Bln. Rigger. 
(1) bri . (Required) ....................... . 

(a) Principles o manuf&et . 
( ) Cutting and using p tterns. 

) lnepecting and storing. 
(2) uxilia.ry ma ri l d with barrage balloon 

f ab . (Required) ............... . ..... . 
(a) Cemen 
(b) Cleaners. 
(c) Patch . 
(d) M" llaneous. 

(3) Reading blue prints ....................... . 
' (4) U of band tools (praeti ). (Required) . . . 

(o) . abric w rker's tool . 
) Cordag w rker'a tools. 

(6) Conetrnating ground rigging. (Required) .... 
~ Installing n adjusting internal and external 

balloon rigging .... .. . . ...... . ........ . . . 
(7) Advanced cordage and mechanical maneuverin 

uipment. (Require ) . . . . .. . . . . ....... 
(a) Splicing wire ro . . 
(b) Abili y natru nd use echanical 

mane3verin equipment. 
bllity in truct in rigging and fabr' c repair . 

. . . . . . . . . . . . . . , ................. . 
ln. Weather. 
f weather on barrage balloons. 
) ........ ... .... ................... . 
emjng atm 'spheric phenomena ..... . 



etboda d instruments in inveatigating 
-mb.eric dition.s. (Required)....... 260 

(4) W th tion operation. (Required) .... , . 400 
(~) Ability to instruct in m rologi 1 subjects. . 100 

Total . ... . . ..... , .. , . . . . . . . . . . . • . . . . . • • . . l(:K)() 

d. AA-Bln. Chi.el (low a tit de). 
(I) The ball on nd the winch. (Requited) ..... . 

(a) djus ·n gas and &ir valves. 
lMtalling and adjusting · temlll and A VTAPft 

ball n rigging. 
(c De iled fun ioning and operation of winch. 

(2) Constructing ground rigging. (Required ..... 
(3) n uvering and o rating, including drill of a 

quad in all ope · ns. (Required) ..... . . 
( Dut · of platoon rsonnel. 
(b) M n u ring in emergencies. 
(c) Tr n f mng b llo ne over ater. 

( 4) bility ins ru on all ble armamen 
equipment. ( uired) . . . . . . . . . . . . . . . . . 150 

(6) bility instru t nceming other balloon 
materiel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100() 

e. AA-Bln. hief (very low altitude). 
(1) The balloon and winch. (Re uired) ........ . 

(a) M j r r 
(b) Con tru ting nd a taching special equipment 

f r nd m flying. 
neuv ring and pera: in . (Required) ..... 

(a) · ting f llo 
(b) Duti of pla n pe onnel. 
(c) Tr nsfe:,rring b lloon ov r w r. 
(d) Packing equipment f r tr erring the barrage, 

(3) Flying wire r cabl mbl . (Required) ... 
(a) Construction for ingly flown balloon. 
(b) Constru tion for tandem .. flying. 
(c) Construction f r flying from moving objects. 

1 



. 
8tiO • 

4) Safety p uttou: 
ility to inNUct in all 

.. Clltl -wea.-tb . . .. . . . . . "' . . . . 

c:rtal •....... , ....... ' ... ' ..• 
,ubj«tmcu.-. 

hee ..... ·. . .. . . .. . . . . . . . . . • •• 
ea nomenclature and functioning of 
. 

ting aoa making eeoond,.echelon re-. 
ty to instruct concerning the wincli. 

"~ ·- : the ability to install, operate, maintain, 
t, Nld repair the radio equipment used 

the candidate's unit . . .. .. .. ..... .... . . 
. : the ability to o~rate, "1"rioe, and 
e 'ffliilor repair& • . . . . . , . . . . . . ~ . . . • . . .. . 
elgnaUng: practical un tStanding of 

ability to uae light.a, flags, or J)Nlels .... 
armatnent: practical knowledge of and 

inspect, maintain, repair, and pack 
ent equipment . . . . . ... ... . 
· cal) demoQBtra~ ability to 

kinds of wire eplioei. • • 



f site components . 
rigging .. • . .... .. 

tlona ..•.. 
·ca of . . 

, bedding down .. . 

. . 

, rigging items for .. .. .... . 
oom.~ta, LA. 

__ items for .... 
A baDoo 

of flying . . .. . . . 

. .... 
. .... 

o d measurement or .. 
volum or pa. 

a of equip:nent . . 
laacho ....... 

·ea: 
OOD8 • •. 

e . .. . 
cylind 

Winches. 
for p height ... 

gaa ... ... ...... . . 

. ' 

. .. 

. . ' 

. ... . 

. . ... . 

... 

oragee. . . .. ... . ................. . 

. . . . . . . . . . ". 



of. 

uired for. 

·nr; lin 
of cable . 

ther . 
. g .. 

-ume 

dahip. 
all me • • 

• 4, •••••• 

.. . ... . 

. . ... . ,_ .... .. . 

. , . . ' ... 

. . . .. • •• 41 •• 

. . .... . .. . ........ -. ..... . 
of fullnees . 

height. 

lilJt of. 
ther .. 

balloons 
ball 

. .. 

. . . . . .. 
. . . 

28, 



• . 

ring. . . . . . . . . , ... .. ........ . 
hof rope~. . . . ... . ' . 

to f ozecas£ . 
. 

. ' 
. . .. , 

. . 

eho age . ' 
· of .. 

strength of ro . 

.. ........ . 
. . . . . . . 

• • < • 

.. 
. . . 
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