
~ 
. AY a 1927 

0. N. I. Publication No. 46 

Conndential 

r 

r 

KITE BALLOONS 
IN ESCORTS 

NOVEMBER, 1918 

WASHINGTON 
GOVERNMENT PRINTING OFFICE 

1918 

--OECLASSJFJEe ~ 
A utllority C, {;) -j_p So/ ti 

-- I - _-__ -... --------



FIDENT~L. . coN I sTELLIGENOE, 1918-
0F NA -v .A.L November l, 

OFFICE . Washington, . this studY' ~f 
t· ons-A-viat1on . section, ~ 

endo.tion of Ope~de1 by the. pla~Js pa!DP}lle 
Upon tfhki[:t=ns in _escoirt: no.v-_al sedrv-;ffi~ers onlY• · the use o h information nu:nissione 

published f?\ ~;d for the us~ of co ooER WELLESNa'l!V, 
. is confident1a .AR drniral, 1]. Sl ·1ntell1,geri,ce. 

Rear ,.r Nava Director 01 

(2) 

... 

0. N . I. Publication No. 46 

Confidential 

KITE BALLOONS 
IN ESCORTS 

NAVY DEPARTMENT 
OFFICE OF NA VAL INTELLIGENCE 

10VEMBER, 1918 

WASHINGTON 
GOVERNMENT PRINTING OFFICE 

1918 

-l)ECLASSIFIEU ~ 
Authori ty£., D ·LP-~~_/ I 



.I 

,.., 

KITE BALLOONS lL\T ESCORTS. 

PLANNING SECTION- MEMORANDUM. 

PROBLEM . 

Kite balloons being available for use with escor t vessels the fol-
lowinO' questions arise : ' 

1. Should kite balloons be used by vessels escor ting convoys? 
2. If escor t vessels use ki te balloons, what are the principles O'OY-

erning their use? . 0 

In considerin~ these questions all available publications and repor ts 
have been caretully s tudied and freely used in the notes that follow. 

The foll°'viog information is pertinen t: 
(1 ) ln J uly, 1917, experimen ts were carried ou t with a k ite balloon 

by a destroyer. I t was found that a kite balloon could trace the 
submarine after her movement could no longer be seen from t.lie 
bridge ; but it is doubtful if a kite balloon observer can follow a sub­
marine that se_eks to escape by diving more than a minu te longer 
than the same submarine .could be foll owed from the bridge. When 
the submarine is leaking oil the kite balloon is more useful in the 
cliase than at any other t ime. · 

(2) In July , 1917, the Grand Fleet Destroyers made an experi­
mental hunt for submarines. The submarine was discovered on the 

' surface · 8 miles aw11y. Later , two periscopes were discovered, dis­
tance not stated. 

(3) Later two other submarines were discovered in the same hunt 
by the ki te balloons, dis tance not stated. No result of the contact, 
except that the subma1·ine remained submerged during day ligh t . 

(4) On J uly 12, 1917, I-I. M. S. Patriot sighted a submarine on the 
s1:1i-face at a dis tance of 28 mi les. The submarine submerged when 
lute balloon was distan_ced 6 miles. Submarine came up when ki te 
ba lloon was 4 miles away ri.nd immediately submerged. Pa,triot was· 
•directed to the spot by the ki te balloon and an attack was made ; 
submarine was probably destroyed . 

(5) On May 27, 1918, a convoy was attacked while escor ted by a 
kite balloon. The attack was delivered five mi11.utes after the balloon 
was hauled down to change observers. This was the fi rs t ins tance 
on record of an a ttack on the convoy wbile being escor ted by a k ite 
balloon. A second convoy was a ttacked on September 3, 1918, when 
escorted by a ki te balloon ; one vessel was sunk. 

The Brit ish believe tl'.at e!1emy submar_ines feel that they incur 
no _g_reat da1;ger_ whil~ bemg s1_g~1 ~e~ from _lute balloon_s at a distance. 
Bnt1sh pubhcat1ons ~~Y~ t~1~ VJS1b1!1ty of Jut~ balloons m clqar weather 
at abou t 20 miles. V1S1b1hty van es with l1ght, background, color of 
balloon, r elafo,e positions of balloon and obsen ,ing vessel. 

(6) It is ]mown, of course, that even when convoys are not accom­
p anied by k ite balloo_ns, submarines as a ru le sigh t convoys before 
thoy themselves are sighted. 
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(7) At twilight in clear weather a ki te balloon becomes increas­
ingly visible from all bearings, and remains so until it is quite dark. 
Under these conditions it is probable that a submarine can come ~o 
the surface at some distance from the kite balloon and follow it 
without fear of detection. 

(8) Observations from kite balloons arc much less offici ; nt when 
wind is blowing. 

(9 ) When there are white caps on the water the chances of seeing 
a periscope from a balloon are small. 

. (10) Recent records covering British operat ions ind icate that a 
kite hal,loon has to cruise o,1er :rn,ooo miles to sio-ht a submari ne. 
The conclusion is, of cow-se, that as a rule-

0 
· 

1. The submarine sees the kite balloon firs t. 
2. The submarine submerges very soon after the kite balloon 1:; 

sighted. 
Considering n~w the questions to be decided, viz : 

1. Should kite balloons be used by vessels escortino- com·oys 7 
2. If escort vessels use kite balloons what are tlrn principles 
. _governing their use 1 ' · · 

It 1s evident that t~1e answer to ques t ion (1 ) depends in pa~·t ~pon 
the ~ ~wer to quest10_n (2), so we shall investigate the prmc1pl0s 
gove1 nm_g the use of kite balloons first . 
. -T~~ kite balloon bas but one direct use and that is to get ir1:forina­~io\ it ~as _but _one dra,~back that need be r::onsidered p ere, and that 

is_ t at it gives mformat1on to the enemy . The real problem for the 
k_1i1 balloon th~refore _is to get as much useful information as pos­
si e, and to give as little useful information as possible to enem.,· 
vessels. 

Th · r · e me 1.rcct use of a lute balloon is measured by its effect on 
bn~my submarines. They nearly ahrnys submcro-e in t ime to fl-vo id 
th~~~ see; from -~he 1?al~oon ,~llilc they are s till ;n the surface, and 

Th ! oluntaiily _ lurnt theu· maneuvering power. • otr~ a;l two ways of ?~ing kite balloons : · • 
, a""' 1 osehescor t pos1t1ons. Herc tho k ite balloo n vessel zig-
z o~ c ose to t e convoy 

(2) In extended p t ·1 · · t v isibirt i · a ro P0s1t10ns. Here the kite ba lloons ore 11 

12 mii1ef fr 1stan1ce from th~ convoy in thick "·oathor and at a.bout, . 
Tl f 

01? tle convoy m clear weather. 
le unct10ns of tho l··t b II · · · h · it usu ]l · ' 1 0 a oon rn close escor t pos1t10ns-w ei c 

(l ) TY ~~fgs across the. front of the convoys are-
through ot s1/G hy submahne which through · a bad lookout or 

. in sight. a ·mg c ances, s tays 011 the surface wi th the kite balloon 

(2) To sight submarin ti t . • 
warnin!! and t d" . cs la attempt to attack in tune to give 

(3) ,1R O n ect a counter attack 
o warn co f b · 

(4) T li . h nvoy o . rowning shots . 0 mit t e submarm , • 
that if the submarin b . eh maneuvermg area on tho surface :;o 
make a very wide de~o ~ 111 t O rear of the convoy it will have to 
attack, undiscovered. u1 to get ahead of the convoy in position for 
. (5) To prevent trailin f 
Jus t before dark g O convoy by dropping as tern of conY0 Y 

(6) To keep s~bmarines submerged after an ·attack. 

The close escort position is ihe one that o-ivcs tho maximum infor­
nrn t ion to the enemy su bma rino. It make; a consp icuous marker of 
the convoy's position and tberehy enables tho submarine to com­
municate the convoy's position am! movements to submarines better 
placed for attack. It is also quite possible for tho sio-htino- sub­
m~rino i~sclj. to gain a position, for attack by a wide detour. 0 

The pnnc1pal advantages of the close escort posit ion are: 
(1 ) Readiness for counter attack. 

Comment.- Un less the suhmarinc is leaking oil the ki te 
balloon will probably not guide tJ1e attackin~ vessel more effi­
cicn tly than it could be guided from the bridge for more than 
one additional minute- 9nct1 the l:!,ttack is delivered. 

(2 ) Protection aiainst browning shots through warn in15s. 
('ommcnt.- Taking in to consideration: (a ) That tnc kite bal­

loon has not over two obscrYcrs. 
(b) That tho brownini shot torpedo will not be in fligh t more 

than th roe minutes, nncl more often two minutes. 
(c) That an appreciable interval is required to give the 

warnino-. 
(cl ) That the wnming can not tell each vessel the rc•lntive 

bearino- of the torpedo. 
We conclude that tho ex tra protection given by kite balloons 

agains t browning shots is about one minute.'s earlier notice of danger 
to the convoy . 

(3) Bluffing the submarine. 
Comment.- R ccent 'evidence indicates thn,t this clement mav 

soon be negligible. • · 
. F'rom tho a_bove in conjunction with _the oporatin~ experiences of 

kite halloons m the presence of submarmes we conclude : 
Tliat i t is not profitable to use kite balloons in close escort positions 

except in waters wlzrre convoy routl's a.re well known-and dwring 
wea,thf'r when visibi li ty is very limited. 

The extended patrol for escort of convoys is discussed in various 
publications. ' Attention is invited particularly to 0. N. I. No. 29 
of February, 1918. 

The funct ions of the kite balloon in extended patrol posit ions arc 
sim ilar to those in close escor t positions. . 

E very convoy carries with i t an area w'ithin which a submarine 
may maneuver submerged into position for attack on the convoy. 
The width of the aroa is t,tice the visibility of the con voy from the 
submarine's periscope- about 14 miles in cl0ar weather plus the 
length of the convoy front. · Tho area extends an indefinite distance 
ahead of the convoy. 

The aftoTSide of the a rea is bounded by an irregular line dependent 
on tho formation and speed of the convoy, the speed and radius of 
the submarine when submerged, and the range of the submarine 
torpedoes. 

This area is called tbe " diving danger area." 
A similar area known as the " surlace danger area " includes and 

extends beyond the " diving clanger area" on the flank3 and rear by 
an amount equal to the difference in vis~bili ty of the convoy from a 
submarine subm erged and from a subrnarme on the surface. In clear 
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weather the " surface danger area" may he taken to he 22 mi_les in 
width. 

The flank boundaries of both th~ " diving . d_a1?~er area" and the 
"surface danger area" are det~r:in1!1ed by v1s1b1hty fr~m the sub­
mn,rine, because the presumpt10n 1s that the s1:1bmanne cal?- not 
maneuver for attack when it can not see. The development of hsten­
ino apparatus may ·in the near future extend the '' diving danger 
ar~a" b y the flanks-to twice the listening radius rather than. to 
twice the visibility- provided the submerged radius of the submanne 
keeps pace with the lis tening radius . . .... · . 

Extended patrol vessels are' vessels s tat10ned at v1s1b1hty dis tance 
from a convoy with the object- · 

(a) Of limiting the submarine's freedom of action on the sur­
face and of preventing the submarines from sighting the co~voy. 

(b) Of sighting any submarine that _does not dive immediately 
• upon sighting the patrol vess~l. 
If the patrol vessel carries a kite balloon the principles of extended 

patrol are not thereby altered. ,, 
If the patrol vessels are s tationed inside the " diving danger area . 

they may sight a submarine but the submarine may still be able ~ 
maneuver submerged so as to attack. If, h owever, the extend~c 
patrol vessels are stationed outside the " diving danger area" and ill 
such position as to sight any submarine in or near that part of th,~ 
"surface danger a.rea" not common to the " diving danger ~rea, 
any submarine there siahted will have to dive and by diving w1Jl lose 
all chance of successfuf attack on the convoy; since it will have d ived 
without sighting the con.voy and without knowledge of its where-abouts. . 

When the convoy is escorted by antisubmarine vessels it is reason­
ably safe to assume- for all except the slowest convoys-that no 
~u1:>marine ~ill be able to maneuver submerged successfully for attack 
if it_ first sights the convoy when the convoy already has the sub­manne abaft the beam. 

In stationing extended escort vessels care should be taken that ~he 
range of vision astern is such that no submarine can reach th e " d ivuig 
danger area" on the surface without being observed either by tho 
extended patrol or the close escort. 

The_ following table gives the bearing in points from right_ ahead 
on which the extended escorts should be from the convoy gmde: 

I Visibility. 

Speed or com ·oy. 

I 10 or 4 miles. 6miles. R miles . more 
f miles. 

7 knots ....... . •. I 
7 6 ,; 

1····••:--
9 knot., ..... . .... r, 5 -1! 11 knot.s ..... . , .. . 4 4 3½ 13 knots ... .. .... . 4 3¼ 3? 3 

. T~e extended patrol vessel with kite balloon must keep convoY m sight- 1 · · f · ' l ar ,I- _c osing m or this purpose as weather thickens . In c 0 
weat 1er k1te balloon may be about 12 miles from convoy. 

A 

7 

POSlTlON OF JUTE BALLOON VESSELS. 

(l) In, ve1'y clear wea,?her- . . . (a) With two kite balloons.- One on ea~h bo~v, m extended 
escort, positions given a~?ve, to make wide zigzags outward 
from extended escor t positions. . 

(b) With biLt one ki te bal!oon.- On one bow, m extended 
escor t position crossing occas10nally to the other bow and never 
lingering ahead of the COJ?voy. . . . . . .· (2) With moderate and with low msibil~ty-thnt 1s, when kite 

baUoon will n ot be seen farther than coDV?Y 1s seen-
(a) With two kite balloons.-One ill each of the close escort 

positions, zigzagging so as to cover the front of the convoy an<l 
the wing columns. . 

(b) With but one kite balloon.- At clos~ esc?rt distance, ahead 
of convoy an<l covering the whole front :v~th ~1gzags. . 

With reoard to the above designated J?Os1t10n::i, when there 1s but 
one kite ,biilloon it should as a rnle be stat10ned: 

(ci) To windward of the convoy. 
(b) On the sunny side of the convoy. 
(c) On tho side nearest the moon. . . . . 
(d) On the opposite side to the n smg sun at dawn movmg · d : ( ) (b) and (c) to be at such around to other s1 e at sum1se. a , , . ' t d. b f distance from the convoy that the submnrme mus ive e ore 

sightina the convoy and be un ~ble.. to co.me to the surface between 
the bill'oon and the convoy w1U1out bem~ seen. 1 fl ks th At twili ht ki te balloons should drop bac.1< by t .e an . as · e 

light fails, 'o. positi_ons on
1 

th:e q~artoh'S ~{cl t~~tc~{~:fJ'i ~;e~t~ ~u~~~ 
away as possible wi thout osmg f~u~ d a·k hte ballo~n should stand dark If con voy alters course a e1 ai ' ... . . d ] tl t k off o~ a different com se and not rejoin until quite ar -:, rnn a e 
close escort positions. . h d of ·t ]1e convoy is beina pa-If • · l t f l id or 1f the area a ea o. . trollel skft: iani~n~ should be stationed in the close escort pos1t10n 
in all v isibili ties. b cl n the minimum require­Extended pa,trol should not e use . un • 
men ts ~f cl?se escor t hhave beenf ~1~;· ki te balloon in extended escort Cons1denn° now t e use 0 

positio,ns we. fuel- betra the presence of a convoy and therefore 
. (1) That_ 1t does not f l . 1 rmation to the enemy. 

gives practically no use bu m_ 0 eeina a kite balloon can make one 
0 nt - A su marme s b cl . _o:n,me · . 1 v ral tentative de uct1ons. . . pos1t1~e. deduct10? ai~ stat a surface vessel is towmg . a kite 
P ositive deductio:i- T . 1 direction which the submarme can balloon in a certain gene1 a 

determine. . 
Tenta,tive clecluctions-:ia , be near the ki te balloon and t~at it 
(a,) That a convoy 1 

. ) f the kite balloon than ahead of it. 
it is more apt to b~ as tbu!lo on is near antisubmar ine vessels­

(b) That the k~te a_ ~y or not-since kite balloons are used 
whether a convoy is ?ea,J rt operations. . 
in hunting as wel1 as ll1 esc~ t a roach the convoy if then~ 1s 

(c) Tbat t~e surest _wa)h t~e kfte balloon- if possible gettmg one near by 1s to a.ppr oac 
abeacl of tb~ ]ci te balloon. 



The suhmar ine can make these same deductions if it sight~ a 
single vessel of war ; so tbat practically _the_ only !n:f<?rmat10n 
which the ki te balloon owes to thr subm(l,rme 1s· earlier mforma­
tion of the presence of ~ vessel in a given direction. and corrr­
spond ingly early information of the <Yeneral course_ of that vessel. 
This earlier information is measure8 by the relat10n of the two 
circles of visibility (1) of the vessel, (2) ·of the kite ba]loon. T he 
atmospheric conditions modify very greatly the relation of these 
circles of visibili ty. In clear weather the kite bal!oon wou ld 
probably be sigh ted twice as far as the vessel. In th 1ck weather 
the vessel itself migh t be sigh ted first. 

(2) That t~1e submarine sighting the ballo_on will_ very li!rnl_y . be 
attracted by 1t even to the extent of voluntar ily lcavmg the ' drvmg 
danger area. " · 

(3) That all submarines outside the " diving danger area " will be 
preven ted from ent_ering that area exc'ep t by chance. 

(4) That the trailing of convoys will be prevented. 
(5) Any submarine sigh ted can be· kept submerged unti l convoy 

has passed or until dark. 
We conclude-
T hat i t is profitable to use kite balloons in extended escort positions in 

accordance with the JJrinciples alreaily explained. 
The practicability of using kite balloons in bad weather or on 

long voyages has not been considered . vVe assume that decision in 
each instance as to whether or not to take balloons in tow will be 
based upon operating experience to date and a forecast of condi­
tions likely to be encountered. 

SUMMARY. 

As to question (1), it is not profi table to use kite ba lloons in close 
escort positions cxcep t -

(1) In waters where convoy rou tes are well l-n1own. 
(2) During weather when visibility is very limi ted . 
It is profi t~ble to us~ k!te balloons in extended escor t posit ions in 

accordance with the pnnc1ples ab·eady explained v iz-
(1 ) On t~~ ~1::arin<Y_s g iven in the table at the bottom of p~go 8. 
(2) At v:1s1b_1lity cYistance from the convoy, except tha t 111 clear 

weather this dis tance shall not exceed 12 111iles. 
(3) In very clear weather-

(a) With two kite balloons. - One on each bow in extended 
escort positions given above, to make wide zigz~g southward 
from extended escort positions. 

(b) TI'i th but one kite balloon. - On one bow in extended escor t 
position crossing occasionally to the other bow and never linger­
lll<Y ahead of the convoy. 

(3) "Y'7ith moderate and with low visibility- that is, when ki te bal-
loon will not _be seen f~rther t han convoy is seen- · . 

(a) With two kite balloons. - One in each of the close escort 
positions, zigzagging so as to cover the front of the convoy and 
the wing columns. 

(b) With but one ki te balloon.--;-At close escor t distance, ahead 
of convoy and covering the whole fron t with zigzags. 

! ) 

] . b II ·ith a convo_y, it should (4) Wh en there is b ut one u te a oon w 
ns a rule be stationed : . 

( I ) To windward o~ the conYO} · . _ 
(2) On the sunny side of the com 0) · 

. (:3) On tt~ side n~t~e!fd~1~om8~2°risin(Y sun at dawn moving 
(4) On t e opposi . . (1) (?.)° and (3) to be at such 

a~·ouncl to. other s ide a~ SUl~\~!t the s'ub;;arine m~st dive before 
d1sta!1ce from the c~m o{ be unab le to come to the surface be-
:,agh t rng the conVO) anc n,o r wi t,hout, bcin<Y seen . 
tween the ballo~m and the co 1 1 I 1. p back ty the flanks as 

(5) At t,yilight k1_tc b~lloons s 1~1~1~e1~;~f the convoy, kcep!ng as 
the Ji<Yht fads to pos1t1on:; oln the q - ,·itbout losin <Y sight of it and 
I. 

0 
·1ble from t H:' con VO) ' · 0 alt a.r away as poss1 . . ·I- If durin(Y this t ime _convoy ers 

not clos111g up un t1! qui t11 da~,s '-~houlcl stand off on a d1ffei:e~1t course 
c:ourse (l,fte!· ~ark, ~nte ~a oo1_ then take close escort pos1t10_ns. . 
and not l'eJOm un t il qui te da)r , h . ahead or the convoy JS bemg 

(6) i f in sight ~f !_and, 01
.' !b.}i t~r a~tthe kite b alloon

1 
_ki_t~ _balloon 

pa.trolled to t.~10 hm_1t of v1s1 I • ort osition in all v1s1~tl_1t10s. 
shou ld be stat10ncd m the clo1ie es~ be pused until the mm1mum re­

(7) Extended patrol shou c no t 
. f I ·t have been me . 

q rnremen ts o c ose escm . t of the use of kite balloons in_ cscorls, 
Approved as a preliminary study of th1; subie~de distribution t.o forces for u~forfh­

paper to be mimeographed , ~nd ~do _ l~etf~I~n d';finite doctrine and plan covering e 
tion and invitin" commen t, Ill 01 m ' . 
subject may be cYeveloped. • Srns, d' 

LONDO K, EKOLA~D, 
September· ;JO, 1918. 

Vice Admiral, U. S . Nary, Comman mg. 
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