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. Chepter I

BARRAGE BALLOON DEVELOPHENTS, 1914-1937

Barrage Balloons During World Wer I. The development of
balloon barrages as ope means of antlaircraft defense was a
natural outgrowth of the use of the alrplane for bombing and for
. low-flying attacks upon military objectives during World Wer 1.

The Gexmans tried s form of balloon or kite barrage as early as

the winter of 1914-1915.} By 1917 balloon barregss were being

used for the defense of limiited areas with considerable cuccesa by

all the leading Eurcpean powers. In Paris they were used to protect
- such iuportant buildings as the Ghaml;er of Deputies. At Nancy three
steel plents were protected by balloon barrages. French Army Head-
quarters in the suburbs of Chalons-sur-Seine was effectively pro-
tected in splte of severe borbing of the city i1teelf., A rallroad
vizduvot between Chantllly and Paris wes defended with success and

other critlcal areas were sinilarly protected. The Italians used

barrasge balloons to goord Venice and its shipping.a

1, Bgrrage Balloon Orggnization, Tgetles and Technicue, Barrage
Balloon School, Coast Artillexy Corps, Camp Tyson, Tenn., Dec. 1,
1842 revision, iii.
2. 2pd Indorsement (tasic unknown), Maj. A. W. Berry, Air Service,
to Commanding Officer, Scott Field, Ill., Jan. 31, 1923, in AAG
. 462.2 A; cf., copy of translation of an srticle by &. Fontaine,
Chef d'mscadrau d'Artillerie, France, Nov, 1, 1922, in 3}3_6,. i
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From early 1917 England oporated several balloon aprons. XBEach
consisted of four balloons and was about a mile long. A cable was
suspended horlzontally beiween balloons snchored about four hundred
yards apart. From this cable at intervals of from 60 to 90 feet
ware hung plans wires about 300 feet long, each with a plunib-bod
(lead welght) on the end to keep it hanging straight. 4ny plane
trying to fly in an area thus protocted was in danger of running
into the wires, and when one of them fell across a wing 1t fre-
quently went through it like a whipsaw. 3Since the halloon aprons
were movable, the snemy never knew where they would be on any given
day or night. Consequently, the area of effective coversge was al-
most mnlimited.d

The balloons of that day could only carry their apren up to
a height of about four thousand feeit, but this proved sufficlent
to relleve the British of the fear of low~level strafing attacks
and permitted a helpful concentration of artillery and fighter
defenass. By early 1518 the Germans had evidently concluded that
ralds on London by low-flying alrplanes no longer yielded results
commensurate with the risk involved, and much forays became in-

frequent.

3. WThe Balloon Barrage," extract from "The Alr Minister's Answer,®
in The Asroplane, Nov. 25, 19306, pp. 678-79.
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The bglloons used by the different countries varied widely
in volume and type, the Iitallan dalloons being almosi spherical
with fins, while those used by the French and English were more
of the "sausage" typs.% During the World War the United States
used balloons solely for observation, utllizing the Caquot Freach

balloon.”

Upited Stptes Igteroat in Barvgce Balloons., After the war
the United States Army Goneral Staff decided to make a stuly of

antiairveraft defense dsvices.® In a memorandum dated Jamuary 16,
1925 the chiefs of the varions services were asiced to state thelr
views as to the value of small captive balloone in the defense of
limited areas, "and in particular, as to the advisability and
practicability of employing such means in comnnsction with the de~
fonse of the Panama Canal ILocks, the Gatun Spillway, and the Dry-
dock at Pearl Harbor."?

4. Ibid.; ef., "Balloon Barrages" in Encyelopedis Brittanies (14th
ed.), II, 1011; "Frospectus for Barrage Balloons,® Goodyear~
geppelin Corp., June 22, 1939, in Barrage Balloon files, Wright

leld.

B. Arthur Sweetser, The American Air Service. A Record of lis
Probdlems, Its Difficulties, Iis Fpllures, gnd Its Final Achleve-
ments, 201-95.

6. Office, Director of Air Service to Inventions Section, Cperations
Division, WD General Staff, March 27, 1920, in AAD 452.3 A; Chief,
Bngineering Division, Alr Service, to Chief of the Alr Service,
Ang. 23, 1921, in ibid.; U. 8. Military Attachd, Ioadon, Englard,
to Assistant Chief of Staff, G-2 (for Chief of Air Servics),
April 10, 1922, in Abid.

7. Memo for Chief of .ur. Service from Assistant Chief of Staff, War
Flans Diﬂﬂion, ¥D General Staff, Jan. 16, 1923. in ibid.

. T i{_fq Lf Y
A SR O Pty e s ‘
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Major General Mason M. Patrick, Chief of the Alr Service,
replied that he belleved barrage balloons would provide an effec-
tive and comparatively inexpenslve method of increasing the pro-
tection of such places as the Panema Canal, the Caplitol and White
House in Washington, and important bridges, viaduncts, dry docks,
and wharvos, where 1t would be necessary for bombers to fly atb
altitudes of less than 15,000 feet in oxrder to boab such éargeta
accurately. It was his belief that even large cities would be
afforded conasiderable protection by balloons since enemy bombers
would not feel so Free to fly at the lower altitudes that insure
accurate bombing. Moreover, in many cases, the morsl effect of a
balloon bvarrage might be such as to keep the enemy away. In con-
clusion, General Patrick recommended that the responsibility for
the develorment and unse of bharrage balloons be glven to ths Alr
Sarvice, and in that event he planned to underiazke early experi-

umenfs to determine specificatlions for standard types of sguipmant.a

ment. On March 1, 1923 a War Department directive was issued
placing the responsibility for the development and use of barrage

balloons upon the Air Service.? This action brought a protest

8. General Patrick's reply to Chief of Staff given in Ffull in
Appendix 1 (Memo for Assistant Chief of Staff, WPD by Chief
of Air Service, Feb. 19, 1923, in AAG 452.3 A).

9. 1lst Indorsement (basic unknown), AGQ to Chief of Alr Service,
March 1, 1923, in ibid.
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. from the Ohief of the Coast Artillexy Corps who contended that the
use of barrage balloons was a legitimate function of the Coast
Artillexry Corps, which was charged with the operation of antiair-
eraft artillery, searchlishis, snd other suxiliaries required for

antlsircraft defense from the ground. He malntailned that barrage
balloong were aurxiliary to antiairceraft gon and machine gun defense,
and that when balloons were used, their location and that of the
. - guns would be so closely related zs to form one problem. The Chief
of the Coast Artillery Corps, therefore, while agreeing to the
development of barrage balloons by the Alr Service, recommended that
their operation be charged to the Cosst Artillery antiaircrsft units,l0
The Chief of Air Service having agreed to this change,ll it was
officially sanctioned on April 13, 1923.12 This separation of the
functione of developument and operatlion betwean two branches of the
Army was to prove a source of some dissension in the years that
¢ followed.
General Patricik lost no time 1n directing his Engineering
Division at MeCook Field, Dayton, Ohio, to take steps to develop
a type of barrage balloon for the protection of limited areas which
would be cepable of attaining an altitude of 15,000 feet,l13 Pre-
liminery work was conducted to determine the size of balloon needed,

10, Chief of Coast Artillery to AG, Merch 850, 1923, in 1bid.
. 11. Memo for G-3 Section, WED by Chief of Air Service, April 6,
1923, in $bid.
12. AGQ to Chief of Coast Artillery, April 13, 1923, in ibid,
13, Nemo for Chief, Englineering Division, Alr Service, by Chief
of Air Service, March 3, 1923, in ibid.

R

R i, SRR
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. the material best suited, and the number of balloong to he pro=-
vided Tor sach cable (vhether onme balloon, or two in tsndem as
used in Europe). The balloon itself was only one of three items
to be considersd. The size and type of cable to be employed and
the type of winch most suitadle for the great length of cable re-
quired (12,000 to 15,000 feci) Lad to be detornined also.r?
As a result of various experimental and model tesis, a ballcen
. (Type A-1} was designed with an envelcpe capacity of sbout 24,000

cubic feet and with dilantable 1lobes of 13,000 cuble feet capacity
to provide for expmnsion st aitltude. A winch for use with this
belloon was designed conelsilng of a I‘oré enzine mounted on s two-
vbeel trailer, and a drum with spooling srrengements for 1/8-inch
diemeter cable.ld

Thexe were further tests and changes in designl® so that 1%
was not untdl June 26, 1926 that s contract wae entered inte with

. the Goecdyear Tire & Bubber Company for the construction of three

Type D-2 barroge balloons at a total cost of $11,850.17 The balloons
vere to have the following goneral characteristics:

1. Volume of envelope, contracted, cu. ft. 15,000

2, Volume of envelope, fully expsmnded, cu. ft. 23,1700

14, Chief of Alr Service to AGO, Qct. 4, 1928, in ibid.

15, Chief of Alx Service to AGQ, June 2, 1924, in ibdd.

. 16. Memo for Chief of Ailr Service by Chief, Bungineering Division,
Alr Service, Xov. 5, 1925, in ibid.; memo for Chief of Alr

Service by Chief, Engineering Division, Alr Service, April 6,

1926, in ibid.

» Memo for Chief, Epgirneering Division, Air Service, by Office,
Chief of Alr Sexvice, June 26, 1926 in ibid. ,
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L 3. Volums of lopeg (three), oy, . 2,330
j F ! 4. Fabrie welght oz/gq, Y. (single Piy) 6
’;}‘>i ‘ 5. Envelcope shexe, when Sxpanded (length 49.51)
I (da. 51.87) A-pl8
'™ Csm :
fga: u;ll €. Buspension Gatena:ry type
)
Eeghl Winoh cable 1/8 (7 x 19)-
W ' o
5 ks 8. Designed altttuge £y (maxtmym) 15,0009

Three barrags balloons, three winches, ang ¥hree roole of
; eable ware dclivered 4 Fory Monree, Virginia, ®erly in 1927,
12long with other mingr accesgory equipment, Howaver, & murbsr of

aze Ballqon-j'r’inch, Tyrae sed

! tests at Fopt Honrce., fpe €0,000 cubie Teet or hydrogen necezeary

Brep

| the Oxrerisnce LoCOBIary for inflating apa handling balloory mpg
winehes, Langley Fiela, Virginia, hps feeilitien 4o overcome s3]
Qi-j 1 0F these difficwitieg,20 Arrangsrents worpe accordingly mags 4,

§
% i balloona availabls gt this ront, Horeovez-. Rersounsl lacked
o
pu“

1 Conduet the testa thepe witk Persennsi Turnlsheq by the Blat Coagt

Iﬁu-billexy Battelion gng under the mmidanes of the officers of the
<1

Ealloon Company a4 Lonziey F:!.Pld.

-1 ta Chice or Coast
3 A,

¥, Maren 1 1927, in ibid, .
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. T loon ¥Field Tests, 1927-1929., In the tests con-
ducted at Langley Fleld, Virginle, during the spring of 1927, one
talloon broke loose and drifted out to sea. The torn fabric of
this balloon was picked up by a commercial vessel and turned aver
to the military authorities at Fort Jay, Governox's Island, New

York.%% The tests revesled certain weaknesses of design. After

modifieations, further tests were held during which a second bal-
. loon was destroyed..23
The third balloon was still further modified in an aitempt to
overcome the faults which had become apparent. The dilatable gores
were removed and shifted. The grommets wore relocated and the
length of the elastic cords changed to permit g more even expansion
and contraction throughout the length of the balloon. The lobes were
shifted and tilted in order to produce a kiting effect that would
permit the balloocn to ride over the winch, as was not the case with
. the ordginal deslgn. It was hoped by this new arrangementto in-
crease the stability of the balloon. 24 Preliminexry tests in the

gutumn of 1928 revealed the need for atill Ffurthex cl'.\au:tges.25

22. Telegram, OCAC to Commanding Officer, langley Field, Va., March
24, 1927, in ibid.

23. 0CAG to Chief, Materiel DMvyision, Feb. 24, 1928, in Barrage
Balloon files, Wright Pield; Coast Artillery Board to Chisf of
Coast Artillery, March 12, 1928, in AAG 452,83 A; Chief, Experi-
mental Engineering Section, Air Corps, to Chief, Materiel Liaison
Section, March 26, 1928, in ibig.

. 24. Chief, Materiel Division to Chief of Air Corps, Sept. 24, 1928,
in AAG 452.3 A,

26. Office, Chief of Comst Artillery to Chief of Air Corpe, Nov. 6,

1828, in ibid.
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. The original balloon winch, Type A-4, which had been patterned
after a French design, while satisfactory for the operation of bale

loons not in excess of 5,000 to 7,000 cubic feet capacity, did mot

heve sufficient horsepower available for the operation of larger
balloons. A more powarful winch, Type A-7, was accoxrdingly de-
velopsd. It consisied of s Fordson Tractor equipped with an im-
rroved Continental winch having a drum cepseity of 20,000 feet of
. 1/8-inch cable. The tractor, equipped with solid tires, front and
rear, high-compression head, special gear ratio on intermediate
spesd, White two-speed power take off, and & Continental winck,
was obtained from the Dsyton & Troy Auto Company of Dasyton, Ohdo,
at a cost of §1,222.30. Teste of the new winch in the summer and
aubwin of 1928 showed the need for some sort of cabla~spooling de-
vice and a more effective breaking arrangement. These and other
minor modifications having been made, the A-7 winch was regarded as
. generally satisfactory.26
Additionsl flight tests of the modified D-2 balloon were keld
during 1929-1930, but by that time the balloon was too old to be of

mich service.Z? Funds For the procurenent of additional barrage

26. Chief, Materiel Divislon to Chlef of Air Corps, Sept. 24, 1928,
in ibvid.
27. "Service Test Requirements and Manual on Barrage Balloon, Type
D-2," along with datn oa flight test conducted on Avg. 7, 1930,
. given in Appendix 2 ("Service Teet Recuirements and Manual on

Barrage Balloon, Type D-2,% Aug. 15, 1829, in Barrage Balloon
files, Wright field).
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balloons were not forthcoming.za and fnr almost a decade lack of
funds and doubt as to the tecilcal valus of barrage balioons pre—

vented further experimentsation with them.

Revivgl of Intersct in Barvaro Balloone, 1935-1937. A8 war
clouds began to gather in Europe during the thirties, military men

commenced. to manifest mild interest in barrage balloons once more.
In May 1935 General H. J. Brees, Commandant of the Command and Gen—
eral Staff Schocl, Fort leavenworth, Kansae, wrote The Adjutant
General. recommending that a study be mede of the feasibility and
tactlical value of using smell barrage balloons to protect marching
columns. He explained that the subject of protection of marching
columne, during both daylight and dark, against hostile, low-flying
attack aviation, had been under discussion at the school for the
past two years. In his opinion, thie problem would de o the great-
est importance to ground troops in any future war.

The suggestlon had been made that some form of small berrage
balloon and winch be developsd for this purpose and a suitable unit
ke organized to operate i%. 1I% was Dellsved that the balloons should
te of such size that they could carry small flexible cables to an

28. Chief, Materiel Division to Chief of Air Corps, June 13, 1929,
in AAG 452.3 Ay OCAC to AGO, Moy 9, 1934, in ibid.
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sltitude of BOO or 1,000 feet, and that the units should be readily
portable and susceptible of being mounted on various types of motor
vehlcles. These units could then be furnished in such number that
three or four would be avellsble for assignment fo each regiment
or similer unit in the infantry or cavalry division.?®

The subject was made the basis for a study by the Adr Corps
Board. After a careful angliysis of the probdlem, the Foard concluded
that the employment of barrsge balloons for such a purpose was not
advisable, The designlng of light, moblle barrage balloons capable
of teing flown at altitudes up to 1,000 feei over marching columns
would not be difficult, But the use of balloons in this way would
give notice to the ememy of the movement of ground troeps, thus
sacrifielng the last vestige of secrecy and practicslly advising
& bostile commander of the plan of action. While a balloon barrage
would undoubtedly decrease the likelihood of direct assault by alr
upon marchiag colwnns, it would not confer immunity from such
assault. It would not, for example, halt the wse of chemicals.
Horeover, the infantry division as organized was alrealdy foo large
ond unwieldy. The use of barrage balloons wovld ineviisbly add %o
operating difficultles and further complicate already difficult

£9. General H. J. Brees, Commandsnt, Command and Genergl Staff
School, to AG, Mey 28, 1935, in ibid.
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logistical problems without materially increasing the ability of
the ground forces to move aer required to accomplish their general
mission.®® In view of these findinge the subject was pursued no
further.,

The use of barrage balloons for antilalroraft defense was
brought to the forefront once more in the summer of 1936 by the
Air Corps Tactical School, Maxwell Field, Alsbama. The Commendant,
writing to the Chief of the Air Corps, recommended the delivery of
a barrage balleon anl naceasary equipment to Maxwell Field for use
in the development of an effective defense for flying rields in
event of attack by enemy alrcraft. He pointed out that it would
also be useful in developlnz tactics 0 be used by American low-
flying craft in attacking areas defended by barrage balloons. Still
another imporieni use for the balloon would be mas a carrier of
metaorologieal instrumenis, thus economlzing on the use of air-
planea.?’l

The Chief of the Alr Corps in turn rscommended to The Adjutant
General that the project be made a subject of study by the General
Stalf with a view to receiving funds for experimentsl developments

30, "Barrage Balloons for Marching Columns," report of the Air Corps
Board, Study No. 7, Sept. 19, 1935, in ibid.

31, Maj. William E. Kepner, AC, to Commandsnt, Air Corps Tactieal
School, June 26, 1936, in AAG 452.3 A; Commandant, Air Corps
Tactical School, to Chief of Air Corps, June 28, 1936, in ibid.
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and operations. Iventunl development would then depend upon the
results obtained by such experiments.32

The Adjutant General's reply on December 22, 1936 abruptly
terninated this barrage dallsoon project:

It is appreciated that the development of barrage
balloons and experimentation with them 1ls deslrable.
However, 1t is necessary io conslider the relative im-
poriance of this project and it is belleved that such
funds as are available for alrcraft development should
| . te expended on other and more imporitant projects.

Recommaadablon that funde be set up for the de-
velopment of barrage balloons ls therefors not favor-
ably considered at this time.3S

Despite the finality of this statement, it was not many months

before the barrage balloon question was revived and pushed to &

nore successgful conclusion.

. 32. OCAC to AG, Aug. 1, 1936, in ibid.
33. AGD $o0 Chief of Air Corps, Dec. 22, 1936, in ibid.
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Chapter II

INITIATION OF EXTENSIVN BARRAGE BALLOON PROGRAM, 1937-1940

Barraze Balloon Conferepce Called by General Arnold, 1937,
The study of the employment of bxlloon barrages mnderwent a vigorous
revival in the summer of 1937 under the direciion of General H. H.
Arnold, Assistant Chief of the Alr Corps. On May 22 a directive
was seat to the Air Coxrps Board, Maxwell Field, Alabama, requesting
that body to inltlate a study on the employment of balloon bar-
roges at once. This atudy was to cover their size, cost, method
of inatallation, most advantageous uses, and similgr problam.l

Acting for the Chief of the Air Corpa, General Arnold issuad
a call for an informal conference iv meet on August 30, relative
to the use of ballcon barrages in the air defenme of the Unitfd
States. 3Belleving that the subject might be of interest to them,
General Arnold asked the following groups to have representatives
rresent at the conference: Assiastant Chief of Steff, War Plans
Division; Chief Signal Officer; Chief of the Comst Aréillery

Corps; Chlef of Chemicel Warfare Service; Commsnding General,

1. Genaral H. H. Arnold, Assistant Chief of Alr Coxps, to President,
Aix Corps Board, Maxwell Field, Montgomery, iAla., May 22, 1937,
in AAG 452.3 A.
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General Hoamdquarters Air Forcs; Chief, Training and Operations
Division, Office of the Chief of Air Corps; and Chief, Flans Sec~
tion, Office of the Chief of Air Corps.?

On Monday, August 30, at 2:00 p. m., representatives of all the
interesied groups assembled in the Munitlons Building, Weshington,
D, ¢, General Oscar Westover, Chief of the Alr Corps, atated that
the meeting was for the purpose of considering the prodblem of setting
| . up a program for barrage balloons. The insuguration of substantial
barrage balloon progranms hy the British and the Freanch raised the
question as to whether s similar program should not be set up in
this country. Up to that {ime, expleined General Westower, no

attempt had been made by the Unlted States to determine either the
desirabllity or the requirements for a barrage balloon program. Some
of the cuostions which he believed worthy of consideration were:

a. Do we need barrage balloons?

b. If mo, what type should they be?

. ¢. Should they be used to protect areas? If so, what
size?

2. Gensral H. H. Arnold, Assistant Chief of Air Corps, to Asgistant
- Chief of Staff, WPD; Chief Signal Officer; Chief of Cozst Artillery;
Chief of Chemical Warfare Service; Commanding General, GHQ Air
Force; Chief, Training and Operations Diviston, OCAC: and Chief,
Plans Section, OCAC, Ang. 24, 1937, in 1bid,
3. The Alr Corps was represented by Genmeral Oscar Westover, Chief of
the Alr Corps; General Arnold, Assistant Chief of the Alr Corps;
Colopel Rush B. Lincoln, Flans Section; Colonel H. H., C. Richards,
Information Pivision; Major Rovert Kauch, Operations Section; and
. MaJor Charles Banfill, War Flans and Traluning Division. The GHQ
Alr Force was represented by MaJor Wesiside T. Larson. Iieutenant
Colonel E. C. Wallington represented the Chemical Warfare Sexvice;
Major T. T. Handy, the War Flans Division, General Staff; Major H.
B. Holmes, Jr., the Coast Artillery Corps; and Major W. S. Rumbough
and. Gaptain 3. 7, Sherry. the Signal Corpa,
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4. Who should be charged with handling them?
2. What type of persconnel would bhe necessary for thelr

manipulation? What percentage of trained supervisory
personnel would be required?

After some preliminary discusslon the meeting was adjourned

with the understanding that $he members present would study the

questions involved and submit their advice at a sscond meeting."’
When the representatives reassembled on September 2 they ex-
. pressed little eanthusiasm for a barrage balloon project. The
Coast Artillery Corps took the view that its available funds could
be better used on active antialrcraft defense projects. The atti-
tude of the War Department General Staff was that while there might
be some merit in barrage balloons, there were other projecis of
greater importance which would require all the svailable funds.
The represeatative of the GHQ Alr Force stated that the usefulness
of barrsge balloons had not veen sufficiently established to warrant
further expenditure of funds. Only the Air Corps repregentatives
. wore in favor of further barrsge balloon experiments at this time.
The representatives of all zroups were willing, however, to see

barrage balloon development carried on by the Alr Corps with Air

4. Mamorandum Record of Meating on the Subject of Barrage Ballooaus,
Aug. 30, 1937, in ibid.
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Corps funds. It was agreed that $5,000 availabdle in the Alr Corps
exponditure program for 1938 should e devoied to the purchase of
ore balloon for experimentation, Pand that the results ?hereof,
together with subsequent developments in Europe, {should]} form the
basls for dater;mination of recommendation for funds to be made
svallable for barrage balloons in 1940."° The launching of this
one~-balleon progran could hardly have been regarded with enthusiasm
by barrage balloon advocates, but at least it was a beginning.

Reviort of the Air Corvs Bosrd, July 1938,
A further stimulant to barrage balloon development was the

report of the Alr Corps Board, Sudy Fo. 40, ®Enployment of Bal-
leon Barrages,® in July 1938. This study presented s stromg case
for the further development of balloon barrages. After a careful
exaninziion of the varlous aepecte of the subject, tho Board reached
the following conclusions:

1. It is technically feasible to design a barrage balloon
that can be operated satisfactorily at altitudes up
to 20,000 feet.

2. Further experimental develcpment is necessary in ordex
to determine the best type of balloon for barrage use.

3. Berrage balloons should be designed for the use of
kelium as the lifting agent.

4. Barrege balloons should be flown singly, each from a
scparate winch.

5. Balloon barrages sre capeble of providing protection
asgeinat air attacks and are of tactical value as a
means of antlslroraft defense.

5. Memorendum Record of Second Meeting on the Subject of Barrage
Balloons, Sept., 2, 1887, in ibid.
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6. In time of war there will be urgent need for the
antisireraft protection of ammrny objectives which
cannot be specifically defended by the svailable
aumber of active antisircraft defense units.

7. Balloon barrages are besl sulted for tke local
defense of sipgle objectives or small sreas such
as alrdiromes. They are most nseful at night and
under weather conditions which render active means
of antlaircrafi defense least effective.

8. Fleld or scatter siting, with the outer belloons
Just beycnd the probable homb release line, faclili-
tates the moet effective utilizatlon of a limited
numbexr of ballcons per ohjective defended,

. 9. Protection against air attacks at both high and low
altitudes is necessary, and it 1s desirsble that
two slzes of balloons, both capable of utllizing
the same type of winch and auxilisry equipment,
be developed. The high altituds balloon should be
designed for operatlom st altitudes from 6,000 %o
20,000 feet and the low altitude bslloon for al-
titudes up to 6,000 feet,

10. A harrege helloon capable of being flown at 6,000
feet altituvde will be useful for proteciing air-
dromes, zixrcraft on the ground, and other objec-
tives most subject to air attack =t low sltitudes.

11l. Tactical units intended for handling barrage bal-
loons can, in time of war, be composed mostly of
men too old or otherwise inecapacitated for full
field duty.

. 12. The peacetime treining of barrsge balloon crevs

. should qualify each mexber for duty as chief of
such a crew in tke event of mobilization for war.

15. The local antiairoraft protesction of individual
objectives and small areas can be provided for at
less cost by the use of ballcon barrages then by
the use of active means of antialrcrsft defense.

in view of the above facts the Board recommerded: (1) that
en experimental development program be inpltiated to determine the
best type of balloon, winch, and ether equipment for use in the
. empioyment of balloon barrages: (Z) that two sizes of balloons be

developed, one capable of satlsfactory oporation at a maximun
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altitude of at least 20,000 feet and the othsr for operation at a
marimum sititude of approximately 6,000 feet; and (3) that at least
one barrage balloon squadron be organized for the service test of
barrage balloone, the training of a nucleus of gualified crew chiefs,
and development of tactical doctrime for the most effective employ-
meat of balloon berragee.s

In the spring of 1939 the D-2a barrsge balloon, which had been

. constructed with funds provided under the Alr Corps expenditure pro-
gram for 1938, was delivered to Fort Sill, Ckiehoms. It was the
dilatsble type and had been constructed fo meet the following specl-
fications; (1) a cepacity of 15,000 cubic feet of hydrogen; (2) an
ability to rise to a minimum height of 15,000 feet in still air;

(3) a rate of ascent of 1,500 feot per minute; (4) a rate of descent
of 1,000 feet per minmute; and (5) operative with a 1/8-inch flexible
steel cable.’

. Tests were conducted by the personnel of the lst Balloon Squad-
ron from March 9 to March 23. These itests were for the purpose of
obtalalng engineering data relative to the rilgging arrvangement,

crerating characteristics of the expanding gores, behavior of the

6. "Employment of Balloon Barrages,™ Report of the Alr Corps Board,
Study ¥o. 40, July 15, 19838, in files of Historicel Division,
AC/AS, Intelligence.
7. BER, QUAC to Chlef, Materiel Divimion, Sepi. 29, 1938, in AAG
. 452.3 A: OCAC to AG, Dec. 14, 1938, in files of WFD, WDGS,
file no. 1098, Barrage Ballcons.

%

B

RO S ’fg, .
-t %

+

&
¥4
&

-

bl ,
- - —

Ty v ty T R ; !
' o | 1y
%ﬁnﬂiﬁ?pﬂ PRk S e T T e, wammﬂmﬁiﬁmm

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

o
G3GL(

O, ol M
Bl 4 R g “ K
4 \
]

THIS PAGE Declassified IAW E012958



This Page Declassified IAW EO12958

o ¥ ehaatr

i;;?'r » L oAl Ly L
) H

20

stabilizers in verious wind spesds, and related data. Changes
word made with a view to improving the balloon's stability, and
additional tesis were conducted.® While much valuable operating
experience aund dats were obtained, 1t was obvious that little
could he accomplisked without = mors liberal allotment of funds
for barrage ballocon development. ‘

Sufficient performance data having been obtained, the balloon
wag shipped to the FPanemp Canal Zone for storage tests to obtain

data on deterioration in storage.9

terest locp Accelergted by W .
1989. The outbresk of wer in Europe in the autumn of 1939, and
reports indicating the extenslve employment of baelloon berrages by
the belligereant powerl.lo brought a request from the Waxr Depariment
General Staff for a re-examination of the barrage balloon question.}l
A subeommittee o the Air Corps Technical Committes, having restudied
and reviewed the entire question in the light of all available data,

8. Memorandum Report on D-2a Imrrage Balloon, Engineering Section,
Materiel Division, April 4, 1939, in Barrage Balloon files,
¥Wright Fleld,

9. Chdef, Experimental Engineering Section, Materiesl Division, to
Chief, Fleld Service Section, Materiel Division, July 14, 1939,
in ibid,

10. Office, Chief of Coast Artillery to Chief of Alr Oorps, Dec. 19,
1939, in AAG 452.3 A; cf., extensive materials in filles of
Assistant Chlef of Staff, G-2, WDGS.

11. OCAC to Chief of Coast Artillery, Jan. 11, 1940, in AAG 452.3 A.
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recommended the procurement of s limlted number of both low alti-
tude (6,000 feet) and high altitude (15,000 to 20,000 feet) barrage
belloons to permit s service test of this equipment.l?

The desirable military characteristics for both high and low
altitude balloons, as well as for a balloon winch, were drawn wup
by the Air Corps and prompily approved by the War Department.ld
Pype speclfications and procurement data were alsc provided. Far-
. ther development of the project, however, was contingent upon avail-
abllity of funds, inssmuch as no specific allocation of funds had

been mede in the Alr Corps fiscal program for 1940.14

Extonpive Barrage Balloon Program Initigted, 1940, In the
summer of 1940, $50,000 was made avallable by the Alr Corps out of
its researck and development funds for the filscsl year 1941 to pur-
chase barrage btalloon equipment.ls Blds wore opened, and on June

. 27,the Assistant Secretary of War signed a contract with the Good-
year Zeppelin Corporation, Akroa, Ohio, covering the procurement of
gix low altitude (6,000 feet) barrage belloons for service tests.

12, Memorsudum Record of Meeling in OCAC of the
Air Corps Technical Suhcommittee, Aug. 8, 19392, in ibigd.

1%. The approved mllitsry characteristlcs for these items are given
in Appendix 3. (O0CAD to AG, Oct. 2, 1939, in AAG 452.3 A; OCAC
to AG, April 5, 1940, in ibid.).

14, OCAC to Chief of Coast Artillery, Jan. 11, 1940, in ibid.

() 15. Note for RBecord, WED, June 10, 1940, in files of WD, file mo.
1088.
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Dellveries were to start on Septembesr 27 and were to be completed
by the followlng April. The Alr Corps lst Barrage Bslloon Sguadron
was authorized to service-test the balloons, with the Chiof of
Alr Corpe responeible for personmel, organization, and training.lﬁ
In the auilumn of 1940 General Arnold, Chief of the Air Corps,
took steps to implement an extensive barrage balloon progrem. On
Sentenber 13 he called upon Colonel G, B. Iober to undertake imme-
diately complete atudles and the preparstion of plans on the snb-
ject of barrage balloons. Colonel Lober's investigations and
reports were to be based upon the following dirsctive;

a. Moke a study of all foreign intelligence on this
subject, dlgest it, and place it in usable form
drawing concluslons as to the method of operation,
organizations employed, and materiel phases.

. Prepare a suggested step by step plan for develop~
mwent of a barrage ballcoon system in this counntry
insofar as the sramy 1s concerned, including in thie
plan the recommended fiscal .setup for procurement
of the necessary balloons and equipment; a recom-
merded orgsmlzation for the operation of the eculp-
mert to lnclude Tables of Organization and Tables
of Basic Allowances.

¢. Prepare a report to the Chief of the Air Corps in-
cluding the foregoing as inclosures and setting
Larth in brief terms sny pertinent recommendations
as & result of your studies.l?

At this time Colonsl Iceber was on temporary duty as a student
at the Army Inductrial College, Washington, D. €. As an officer in

16. Acting Chief of Alr Corps to AG, July 12, 1940, in AAG 4532.7 A
Acting Chief of Alr Corns to ARG, July 17, 1940, in jbid.

17. Gereranl H. H. Arnold, Chlef of Alr Corps, to.Lt. Cel. C. B.
Iober, Sept. 13, 1940, 1n ibid.
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the Alr Corps, Regulnr Army, he had been associated with balloon
and alrehip operation for over twenty yeara. Graduating from
Massachusetis Institute of Technology in 1925 as an aseronsutical
engineer, he served in various capacltles until his appointment as
engineering representative of the Alr Corps' Materiel Divislon at
the plant of the Goodyear Zeppelin Corporation at Akron, Chio, where,
among other duties, he smupervised the design of the largest nonriglld
eirship (20-13) which had been bullt in the United Htates up to that
time (1933),18

As the firs$ step toward the accomplishment of his new task,
Colonel Iober prepared three papers on barrage balloons. The first
deacribed the role of barrage balioons in the current European war.
The second dealt with the capebllities and limitations of the warious
meens of antlalrcrait defense, while the third discussed the employ-~
ment of barraze balloons, These studles made it clear that while
barrage balloons provided no substitute Ffor other means of antiair-

eraft defense, they could be made an important auxiliary means of

defense. 19

18. Biographical data secured from AG 201, C. B. Lober.

19. These three papers sre given in full in Appendix 4 (Lt. Col. O.
E. Iobver, A0, to Chief of Air Corps, "Sarrage Balloons in the
Fresent Buropean War," “The Role of Barrage Balloons in Anti-
aircraft Defense," and "Employment of Barrage Balloons® [n.d.,
but evidence indicates that these studles were prepared and pre-
sented to General Arnold in late September or early October

1940]}, in Barrage Balloon files, Corps of Engineers, Washington,
D. c. s
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Several specific uses were alvanced. For example, they might
he employed to advantage in the defense of imporiant indwatrial or
militery installations, so dispersed ms to reguire precision bombing
on each individual objective for thelir destruction. Barrage bal-
loons could be employed along coastal frontiers to force the enemy
planes to spuroach at higher sititudes so that the range of sircraft-
detecting apparatus could be extended far enough to ses to permit
the use of ground-based pursuit defenge of imporiant objectivea.

They could be employed to ersct motile barrages to dlock an sasily
navigated route to an objective,and o deflect the enemy craft from
an area or route difficult to defend +o one offering grveatar natural
adaptabllity for antlalreraft defense. Barraze balloons could also
be employed to reduce the slr space to be defended by pursult and to
force enemy alrcraft to altitudes more easily defended by antismiz-
craft artillery. They could be flown from barges or floeats in de-
fending water areas against enemy aerigl mine-laying operations, or
in deflecting the enemy from followling a2 river to an objective. In
ragions whers poor vialbilliy or overcast clouds pravailed, bharrage
balloons were believed $o offer the best known means of defenge.?0

Gn the basis of Colonel Lober's studies a comprehensive pro-

gram for a barraze balloon system was subtmitted by him and promptly

20. Ibid.
?%5-&# an“ ¥ -’»‘Bf"*“ w
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approved by CGenersl Arnoid.®t  on Cctover 5, 1940 the Chief of the
Air Corps, in turn, recommended to The Adjutant Gensaral the adoption
of such a program.22 It called for the procurement of 4,400 bal~
loons to be distributed ultimately az follows:

Northeast Alr District (Todusirial United States) 2,200

Southeast Alr Disirict 400
Southwest Alr District 500
Northwest Alr District 2060
Trinldad 100
Newfoundland 300
FPuerto Rico 200
Panama, 200
Hawall 200
Total 4,400%%

Of these, 1,000 were to be of the high altitude type (12,000 fo
15,000 feet) provided it proved possidle to develop a satisfactory
balloon for this service.?4

In hie report to The AdJutant Gensral, the Chief of the Air Corps
pointed out that the nmmber of balloons needed to sssist in the de-

fense of a single cblective depended upon a variety of factora. If,

21. ILt. Col. 0. B. Inber to Chief of Alr Corps, Sept. 30, 1540, in
ibid.

22. Chief of Air Coxps to AG, Oct. 5, 1940, in ibid.

23. In the course of a detailed study by the War Departmeny General
Staff tho opinions of General Chaney, General Yount, and Captain
Saville were solicited, Each of theme officers had spsnt con-
siderable time in Englend, and all agreed that spproximatsly
4,000 balloone would be required and that they should be obtained
&8 rapidly as possible. This Ffigure referred to the number of
operating balloons and dfd not inciluds spares and replacements.
General J. E. Chaney to General B. K. Yount, Nov. 27, 1940, in
WED File No. 1098; Capt. G. F. Saville to General B. K. Yount,
¥ov. 27, 1540, in 1bid.; Gensral B, K. Tount to Chief of Alr
Coxpn, Now. 27, 1940 in ibid.; Gemsral 3., H. Arnold, Acting
Deputy Chief of Staff for Adr, to Chief of Staff, Nov. £8, 1940,
in ibid,

24. Chief of Alr Corps to AG, Oct. 5, 1940, in .'Barrage Ballonn files,

Corps of Englneers. « - i o< idp TF T & ok S
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for example, a dimensionless point objective were to he defended by
barrage balloons extending one mile bheyond the homb relesse line and
placed at one-haif mile intervals on circles varylng by oneshalf
mlle in radius, 100 balloons would be needed to defend agalnsi
attack at 5,000 feet and 200 against attack at 15,000 feet. On
the other hand, if the ohjsciive were two miles in diameter under
the conditions Jjust deseribed, it would require 150 balloons %o
defend it against attack at 5,000 feeft and 300 against atiack at
15,000 feet. It was estimated that a group of three squadrons
would be required to defend a small obdjective satisfactorily azainst
bombing at 5,000 feot, end four or five squadrons for a l=rger ob-
Jective,

A survey of the indusiry lndicated that the most eritical item
in the barrage balloon program would be the balloona themselves.
The production of winches, cables, and other squipment could sasily
keep pace wlih any balloon program attainable. A production progranm
which would provide the 4,400 bdalloons desirad, along with necessary
spares, by Jamuary 1, 1943 was believed to be atiainable as shown
in the following schedule:

Jamaary 1}, 1941 12 balloons

April 1, 1941 40 additlonal ballsons
July 1, 1941 250 apdditional ballcons
Jamusry 1, 1942 1,000 additional balloons
July 1, 1942 2,000 additional balloons
Jamuary 1, 1943 2,000 pdditional balloons

Total 5,302
“ ;?f ﬁ?@i}? ?}iglﬁ";{‘z‘%} s . |- :';“"‘ .
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The Chief of the Air Corpa' rsport siressed the fact that plecemeal
Placing of orders would not permit orderly expansion of plant facili-
ties and would thus Jecpardize the program.20
Helium was to be used to inflate the ballocna, Since existing
plant facilities at Amarillo, Texas, had a maximum capacity of only
24,000,000 cubic feeot per year, an immediate quadrupling of produc-
tlon capacity wounld be needed to meet requirements under the pro-
Jected barrage balloon progrsm snd at the same time {5 provide
sufficlent helium for man~carrylng lizhter-ithan-slr craft operated
by the Navy. 26
The report of the Chief of the Alr Corps alsc incluied a care-
fully preparsd step-dy-step program. The first proposed step called
for the immediate establishment of an initial barrage balloon train-
ing center at Brownwood, Texas, and the ordering of the 3rd Balloon
Squadron thereto. Thls unlt was 1o conduct o service test of both
. equipment and organlzation and to assist in developing necessary
operating technique and suitsble training publicationa. Five million
dollars were requested foxr the immediate purchase of 250 low altitude

balloons and equipment For delivery prior to July 1, 1941, $1,500,000

26. lpid.

26. It soon became apparent that 1t was iupracticable to mest both
demends, Hydrogen was mocordingly substituted for helium in
the barrage btalloon program, and the use of hellux was limlited

. to not mors than one battalion for trailning purposes.
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for the construction of addiflonal hellum production capacity to
the extent of 75,000,000 cublc feet per year, and $260,000 for the
purchase of the entire helium production of the existing plant.

The second step called for the transfor of the lst and 2ad
Balloon Squadrons to Brownwood, Texas, by May 1, 1941. Thege
squadrons along with the 3rd Balloon Squadron were to be expanded
to five squadrons by Juwe 30, 1941. ZEach squadron was to consist
of 10 officers and 264 enlisted men in times of pesce and 11 offi.
cers and 277 enlisted men under war conditions. A squadron would
be prepared to handle 36 balloons, and in time of war would have
9 additional balloons for rsplacement.

A third step called for the sending of one squadron to Panoma
and one to the Northeast Alr District by July 1, 1941. The re-
maining three squadrons were to be used to train ten Regular Army
souadrons and five Reserve (trainee) squadrons which were to be
equipped bty October 30, 1941,27

It was further recommended by the Chief of the Air Corps:

(1) Thet $45,000,000 be included in the estimaste for the
fiacal year 18942 for the purchase of 3,000 balloons asnd related
equipment, $1,250,000 for the purchase of helium, and $1,000,000

for research end development.

27. Chief of Air Corxpe to AG, Oet, 5, 1940, in Barxage Balloon
files, Corps of Engineers.
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. (2) That provisicn be made for expansion from three balloon
squadrene to five Reguler Army balloon szcuadrons and two Group
Hepd.qusrters squadrons durlng the fiscal year 1941,
(3) Thet provision be made for an expansion to thirty-sizht
Begular Army sguadrons with twelve Group Hesdeuarters squadrong
Guring the fiscal year 1942.
{4) That provision be mads to organize trainee squadirons as

. followe:

May 1, 1941 - - - § Squadrons - ~ 2 Group Headquarters

Qetober 20, 1941- 6 Squadrons - - 2 Group Headoguarters

Mgreh 1, 1942 -~ ~ 6 Squadrons - - 1 Group Headcuarters

(5) That provision be made to call to active duty 100 Reserve
Officers during the fiseal year 1941 and 525 addlitionsl Reserve
Cificere during the fiscal year 1942.

(6) That one compleie set of barrage balleon squipment, in-
cluding trailning publications and operating instructlcons, be pur-

@ chased at once from Englasd for study by the Materiel Division and

the lat Barrage Ealloon Semadron.

(7) That a devalopment project be started to determine the
practicability of a combined balloon and kite barrage.

(8) That the development of high altitude equipment be con-
tinued .8

@ 28. Ibid.
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Ae the barrage balloon progrem got under way, 1t became appar~

ent that closer coordination of the azctivities of the various divi-

sions of the Office of the Chief of Alr Corps would be necessary,
et least during the pericd of planning and organization, if the
best results were to be obtained. On December 20, 1940 Colcnel
Lober sent to the Chlef of the Air Corps a memoresndum suggesting
that the desired coorfination could be achieved most effectively

. by having one officer charged with the development o;‘ the entire
barrage belloon project. This officer, it wes bellsved, should be
a specie) assistant to the Acting Chlef of the Air Corps so that he
could work with all divisions of that office, as well as with out~
side agencles such as the War Department General Staff and the
National Deferse Advisory Commission. It would be his duty %o
acquire suitzble assistants and gradually btuild up an organization
which, after the development period was over, could be ugsed at

. Brownwoed, Texas, as the nucleus for a Barrage Balloon Training
Oenter.2?

Colonel O. B. Iober Appointed Chief of Barrage Balloon Section.
These views were favorably received by General Arnold, and Colonel

Lober was sppeinted Chief of the Barrsge Balloon Section, Materiel

. 29, L$. Col. C. B. lober to Chief of Air Corps, Dec. 20, 1940, in
AAG 452,3 A,

i
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. Division, Army Air Corps, and charged with llaiscn with other agen-
cles both within and without the Alr Corna regarding barrage bal-

loon mattere. Coordinaticn within theAir Corps having been achieved,
the materiel procurement program now moved ahead. By February 1941
four balloons-~two at Fort Sill, Cklehome, and two at Fort lewls,
Weshington~--were in use, while eighty-four were on order and ached-
uled for completion by August.°C In March 1941, $6,500,000 were
. released for current use, and it was expected that an additional
$37,000,000 would be avallable about July 1.5%
The resct of the program, however, encountered various admini-
strotive delays, and progress was dlsappointing. One of the oul-
standing canses of difficulty dated back to the directive of April 13,
1923, which bad charged the Air Service with the development and pro-
curement of barrage balloon equipment, and the antiaircraft units of
the Coast Artillery with its operation.B2  Oeneral Armold and a
' usjordty of the Alr Corps staff regarded such an arrsugement as
tactically unsound and out of date.
On February 3, 1941 a memorandum was sent ti%»e Arny Geperal

Starff raquesting that the entire program be placed under Air Corps

30. Maj. C. E. Gailesy, WFD, to General L. 2. Gerow, Yeb. 5, 1941,
in WFD File No. 1098; Col. George E. Stratemeyer to Genersl
G. H. Brett, March 12, 1941, in AAG 452.3 A.

31, Executive, Materiel Division to Assistant Chlef, Materiel Divi-

. slon, Harch 31, 1941, in AAG 452.3 A; Office, Chief, Materiel

Divigion, to Technlcal Execuilve, Materiel Division, April 15,
1941, in ibid.

32, AGO to Chief of Coasi Artillery, April 13, 1923, ia ibia.
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contrel. General Arncld argued that the Alr Corps was the loglecal
body to operats barrage balloons. He pointed out that their tac~
tiecal employment wes based primarily on existing westher coanditions,
the operation of friendly bombardment and pursuit units, and the
operation of hostile aircraft. War experience hed shown that the
operation of o fixed barrage would be dangerous to friendly air-
craft unless closely controlled and coordinmted with the operation
of those aircrafi. All previous expsrience in experimentstion,
supply, training, snd operation of lighter-than-air equipment had
been in the Alr Corps. Then, too, the obtalning of information
pertalning to the operstion of enemy airersft was a function of the
Alr Defense Command. Furthermore, the operation of the Army Weather
Bervice was charged to the Air Corps. For these reasons it was be-
lieved that Comet Ardilllery control would not be as effective as
Air Corps control. In fact, control of the barrsge halloon program
by the Const Artillery might even result dlsastrously due to a lack
of eseentlal coordination and cooperation with friendly air unitse.S3
Genersle J. E. Chaney and B. K. Yount and Cepiain G. P. Savilie,
all of whom had just returned from studying the situation at first
hand in the Zattle of Britain, heartily endorsed the recommendations

&3. Uensral Arncld's memorandvm is given in full 1n Appendix 5
{General H. H. Arnold, Acting Deputy Chief of Staff for Air
to Chief of Staff, Feb. 3, 1941, in AAG 452.3 A).
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. of the Air Corps Ghief.sé In suvport of his views, General Chaney

rointzl out thet the Alir Corce hrd %2en charred 1ith #11 1ivhtsre
than~air development, procurement, and arganization for many yeers,

during which a vast fund of technleal, organizational,ami tactical

information had been accumlated; that the technical development
of balloone involved an exhsustive knowledge of aerodynamice and
aerostatics~-possessed only by Alr Corps personnel; that the setting
up of technical agencles in the Coast Artillery to handle barrege
. btelloons would involve an undue expense to the government by cems~
ing conslderable duplication of existing Air Corps agencies and
facilities; and that every msjor nation in the world--except the
United States—-charged its air arm with all reeponsibilities for
barrage balloons. General Chaney concluded his case by pointing
out that regardless of which arm or service was charged with respon—
8ibility for barrage balloon development, procurement, and organiza-
tion, there could be no reasomnsdle doubt that barrage balloon units
. should be under the tactical command and control of the Air Corps
cormpnder charged with the air defense of the area in which the
barrage balloons were sited. Experience in England had shown the

absclute necessity for such control .55

34. General J. E. Chaney to General B. K. Yount, Nov. 27, 1940,
in WFD File No. 1098; Copt. G. P, Saville to General 3. K.
Yount, Nov. 27, 1940, in ibid.; General B, X. Yount to Chief
of Air Corps, HNov. 27, 1840, in ibid.; General H. H. Armold,
. Acting Deputy Chief of Staff, to Chief of Staff, Nov. 28,
1940, in 1big.
85. Geperal J. B. Chaney to General B. K. Yount, Nov. 27, 1840,
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The Ooast Artillery spparently was just as firmly convinced
that it was the loglcal arm to operate barrags balleons. Major
Genersl . A. Green, Chief of Comat Artillery, presented the case

!
for his organization. He pointed out that military attache xeports

disclosed the need of antiaircraft fire to protect barrage balloons
from aitack by enemy planes; that balloons and antisirerait ar-
tillery sexrved a common purpose since both were used for the de-
. fense of limited objectives; thet neither the one nor the other was
likely to be used exclusively if both were availmble; that a sound
conception of the tactical employment of antiaireraft defenses re-
quired such a dispoeition of ballcons and antiaircraft artillery
that the one would complement the other; and that this result could,
best be obtained 1f the two functions were under the control of the
some commender. Furthermore, explained General CGreen, since anti-
aircraft and bslloon units normally would be in close juxtaposlition,
. a resl economy in the employment of administrative, suprly, and op~
erstions) personnel would result if they were elements of the same
command. A more effective system of antialrcraft defense would
regult if the tactical employment of antiairerafi artillexy and of
belloous were taught at the same schools and training centers.
Should it become necessary in the immediste future to organize
balloon batteries or battalions, the Cosst Artillery Corps, de-
. clared Geperxal Green, was in a position to furnish the necessary

personuel. Officers could be drawn eitker from the sixteen harbor-
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. defense regerve regiments which were neither in nse nor required

for harbor-iefense purpeses, or from the slxty-two antisircrafi

regerve regiments. Zalisted cadres could be obtained from active
antisireraft regiments and the remsinlng enlisted personnel from
replacement centers.>®
The Ar Corps and Coast Artillery, having presented their
cases, swalted the decision of the General Staff. The evidence—-
. especially the practice in the leadling European comwntries--seemed
to favor the Alr Corpa. However, Brigadler Gemeral L. T. Gerow,
Acting Assistant Chlef of Staff, War Flans Division, who had been
delegated to study the problem, after reviewing the facts hearing
upon it, recommended that the Coast Artillery "be charged with
the development, procurement, and operatior of barrage balloons.”
His recommeniation was based upon the following polnts:
a. Pursuit aviation is the baslc defense weapon, due
to its mobility and effective fire power. A.A.
. [aabialreraft artillery] and barrage balloons
conplement pursult aviatlon. This must necessarxily
continue t¢ be so, due to their relative immobility.
All three should operate as distinct type uaits in
the glir defenss command. These three elements must
ve 80 closely coordinated that they will operate
virtoally as a single wnlt, . . .
Barrage balloons snd A.A. are as a rule employed to

protect the same limited objectives and areas. XKle-
ments are interspersed snd mutually supperiing. Since

-

36, General Green's views are given in full in Appendix & (memo
o for Chief of Staff by General J. A. Green, Jan. 31, 1941,
in AAG 452.3 A).

S P}‘i?»'\;};:ﬂ\: TR B R TN P
AW T 4 Rso kAL

- T b - 1*W£$T;I \

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

R e L B S
K R [ e ! _ i ;

I 36

barrage balloons must be protected by A.A., rmst be
ghifted frequently, and have approximately the mame
mobility, more efficlent and economical adminlstra-
tion should be attalned if A.A. and Darrage balloons
were under the same commander.
g. The tactlcal employment of bmlloons and A.A. con-
stitutes an ilntegrated problesm for which A.A. and
barrage balloon commsmders should he thoroughly trained,
Since training of erews is neither complicated nor
ardaous, the maintenance of any considerable numher
wlth barrage halloon units is unecononical and unnec-
essary, until an emergency arises. The question of
trained officer perscunnel wili be the bottlenecik. The
Air Corps trained officer and speclalist eituation is
acute, due to the tremenious expansion it is exper~
iencing. The Coast Artillery stastes that it can pro-
vide both officer and enlisted cadres from the 16
harbor defenss reserve reglments that are not now
and will not be required for harbor dafense purposes,
or from the 62 rexerve A.A. regiments. . . . existing
anfl projected training facllities favor assigmmsni of
barrage balloons to the Coast Artillary.
Barrage balloons are g comparstively new weapon and
facilities and supply organizations lack develovmant.
For speedy development and efﬁcient operation,
uaified control is sssential.

n
L]

fleneral Gerow's report sealed the fxte of the barrage balloon pro-
Jeet. 1t was clear that a wnifled program under Alr Corps conirol

could not be expacted.

.37, General Gerow's memorandum i1s glven in full in Appendix 7

{memo for Chief of S5taff by Genersl L. T. Gerow, Acting
&Ssistan'g Chief of Steff, WPD, Feb. 11, 1941, in WPD File
. 1098).
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Chapter III

JOINT CONIROL OF BARRAGE BALLOON FPROGRAM BY AIR CORPS
AND COAST ARTILLERY GORPS, 1941

Cporation of Barrsge Balloons Assiomed to Cosst Artillery, The
barrage balloon decision finally handed down by the General Staff

represented s compromise between the views of the Air (orps and the
Coast Artillery. On March 14, 1941 a memorandum was issued desig-
nating the Coast Artillery as the “usinz arm® and the Air Corps,
ffor the time being," as respoasible for the experimentation, de-
velopuent, and procurement of barrage balloona.1 This decision left
things just about the way they had heen in 1923.

In the months that followed,every effort was made by the CGhief
of the Air Corps and tho Chief of the Coast Artillery to coordinate
their ape;ations. Boards ani committeesr wers set up on which both
branches of the service were represented. A board consisting of two
Coast Artillsry officers,ons Air Corps officer, and one Quartermaster
officer was charged with the duty of loenting & site for a barrage

balloon trajning ceanier, "to be so selected as not to intsrfere

1. Genersl Arnold's instruciions for putting this decision into
effect are glven in full in Appendix B.(memo for Assistant Chief
of Staff, G-3; Assistant Chief of Staff, G-4:; Assigtant Chief
of Staff, WED; Assistant Chief of Staff, G-1; Chlef of Coast
Ariillery; and General G. H. Brett, OCAD, by General H. H.
Arnold, Actinz Depuby Chief of Staff for Alr, March 14, 1941,
in AAG 452.3 A)o
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. with scheduled commerclal air line operations or military and raval
activities,® The board considersd the permznent use of Camp Davis,
North Carolina, which had been selected as a temporary barrage bal-
loon training coenter, btut rejected it as not conforming with the

texms of its directlve. Ultimately, the choice narrowed down to
two sitea, one nesr Parls, Tennessee, the other a% Danville, Ken-
tucky. The laiter was the Detter location from nearly every stand-
. roint except one--cost. Land for the Kentucky site was priced at
$300 to $500 per acre, while thab in Tenneseee could be had for
$50 per acre. Accordingly, the slte near Poris was selected and
ultimately became known as Camp '.l.‘;ras:pn..;5
The temporary barrage balloon itraining center which was to be
operated by the Comst Artillery Corps was formally opened by the
Chief of Coast Artillery at Camp Davis, North Carolina, on June 3,
184, ‘a:nd the first balloon was ghipped to it on Jume 6. Mo pro-
. vide a nucleus of partislly tralned personnel to assist in develop-
ing barrage balioon operating technique and for tralning instructors,
the Alr Corps ordered the Z3rd Balloon Squadron from Xori lewis,

2. Ibid.; Assistant Chief of Air Corps to Assistant Chief of Staff,
G=3, March 21, 1941, in AAG 452.3 B.

3. Office, Chief, Materiel Division to Technical Executive, Materiel
Division, April 15, 1941, in AAG 452.3 A; AS to Commanding Generals,
Fourth, Eighth, and Ninih Corps Areas, Chlef of Coast Artillery,
and Chief of Air Corps, April 28, 1941, in ibid.; Office, Chief,

. Mpteriel Divieion to Technical Executive, Materiel Divisioa, May 6,

1941, in ibid.; AG to Quartermaster Gemeral, July 29, 1941, in AAG
686 C, Alr Bases; interview with and dictated by Col. C. B. Lober,
Feb, 12, 1943, in AFIED files.
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Washington, to Camp Davis, together with 50 per cent of the enlisted
rersonnel of both the 1st and 2ndl Balloon S«quadrons then locatad at
Fort Braggz, North Carclina, and Fort 5111, Oklahoma, respectively.
As a component of the itraining center, a barrage balloon school was
inavgurated with an initlal stulent body of 80 officers and 750 enw
listed men. The barrage balloon school was to be conducted at Camp
Davis until completion of the permanent center at Camp Tyson, Tean-
esgee, in Kovember.4

To coordinate operational activities within the Coast Artillery
Corps, e Barrage Balloon Foadrd was set up at the Training Center.
Yoetings were held regularly at which representatives of the Chief
of Coast Artillery and of the Tralaing Center came together o study
karrage balloon problems and to formulate policy.D

Plans were approved for organizing a toisl of five barrage bal-
doon hattalions by about November 1. Epch battalion was to comsist
of three leltered batterles and one battallon headquarters hattery.
Each of the letiersd batterles was to operate thirty-sixz balloons
and to have available for emergencies nine replacemeants. The bat-

talion beadquarters battery was to operate no balloons, but was to

4. Interview with and memo dictated by Col. C. B, Iober, Feb. 12,
1943, in AFIHD files. ©Since the training of barrage balloon
squadrons was entirely a function of the Coast Artillery, it is
not discussed hers.

5. Qffice, Chief of Comst Artillery, to Chief of Air Corps, June 14,
1941, in AAG 402,39 B; intexview wlth and memo dictated by Col.
Q. B. Lobver, Feb. 12, 1543, in AFIHD files,
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provide the lettered batteries with supplies and handle ali the

sdministrative functiong. Three battalions wers to he transferred
o foreign service stations at the earliest practiczble date., The
Depariuent commanders concerned were to be prepared to expand these

three batialions to eight whenever the need arose. The remaining two

battalions were to be held at the Iarrage Balloon Tralning Center.
They were io be prepared for immediate threofold expansion on demand,
. followed in not morye than thres months by a further and similar ex-
panai.on.s The Chlef of Alr Corps was requested to make delivery om
barrage bajloon materlel so as %o permit the equipring of five bat-
tallons by January 18, 1942, and a total of fourtesn batimlions by
April 15, 1942,7
The memorandum of March 14, 1941, which had designated the Air
Corps as responsidble *for the time being" for the experimentatioa,
development, and procurement of barrage balloons, had not fixed the
. responsibility for the storasge and distribution of balloons and re-
leted equipment. The Adz Corps had performed these functions with-

out question g0 long as it had sufficlent atorage space, In the

6. Office, Chief of Coast Artillery to Chief of Air Corpa (through
Assistant Chief of Staff, G=4), July 31, 1941, in Barrage Balloon
fileas, Corps of Engineers,

7. Itonms of egquipment to be supplled and the cuantities required ars
given in Appendix 9 (memo for Chief, Experimental Engineering
Section, Materlel Divieion, by Chief, Alreraft Laboratory, Materiel

. Division, Sept. 2, 1941, in Barrage Balloon files, Wright Field).

8. Memo For Assistant Chief of Steff, G~3, and othors, from General
H. H. Arnold, Acting Deputy Chief of Staff for Alr, March 14,
1941, in AAG 452.3 A. °
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autumn of 1941, however, storage space wae becoming overcrowded
ard sdditional warehouse construction wes remuired.

On September 23 the Chief of Air Corpe ssnt a memorandum %o
the Chief of Coast Artillery suggesting that since the Air Corps
vae procuring barrage balloon equipment only "for the time being,"
it weas evident that the Gogst Artillery was expected at some future
time to take over the experimentetion, development, and procurement
of barrage balleons. Warehouse coastrucilon beilng required for the
storage of the growlng cuantities of barrage balloon equipment, the
question arese a8 to whether such stoerage should be provided at Alr
Corps depois, or st some polnt or points designated by the Coast Ar-
tillexy. If the Coast Artillery desired to take over responsibility
for the storage and issue of balloonr eguipment, as seemed logical
under the circumstances, then the Air Corps would tale no further
action to provide additional stornge space.? In reply, the Coast
Artillery sgreed to saccept responsibility for the stormge and issue
of balloon equipment, and the itransfer wes officlally sanctioned on
November 22. A Coamst Artillery section of the Columbus General
Depot, Columbus, Chio, was sctivated, and in December the funotionse

of storage and 1ssue wers transferred to the Coast Artﬂlery.lo

9. OCAC to Chief of Coast Artillery, Sept. 29, 1941, in ibid.
0. AG to Chief of Coast Artillery, Nov. 22, 1941, in jbid.
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In spite of sincere efforbs to coordinste the =ctiviiles of
the Cosst Artillery and the Alr Corps, the results wexre not enw
tirely satisfactory. As might have been expected, when one gexrvice
ked wnderisken the orizinsl develeooment and snother service was
attempting to develop operating practice, there were many differences

of oplnlon ss to the proyer characterisiics for the different
equipnent items,

In the summer of 1941 the Cosst Artillery Corps sent Lieutemant
Colonel R. E., Turley to England as & special military observer for the
study of barrage balloon activities there. He spent spproximately
ope wonth visiting RAF statlons where barrage balloon units were in
operction, snd in collecting information relating to Britlsh barrage
ballcon equipment and Lits operation. By tke time of his return to
the United States in Aungust, he had become an entbusiastic convert
to British equipment and Eritish barrmge balloon practices. In his
finel repozrt, he recommended:

That the United States go im without delay for

quantity procuvement of relatively small and cheap

ballcons, with auxillsry equipment, similsr to that

used by the British, and establish barrage bailoon uniis

at sritical areas such xs Panmme, Hxwail and the Phill-

ppines, for the purpose of learring as auickly as prac-

ticable the local conditions in these areas as {they]

affect barrage balloon operations. For the present,

large, costly and high sltitude balloons_ should be
pperated only on an expeximental basia,dl

11, Lt. Cel. R. B, Turley, Jr., Coast Artillexry Corps, to Assistant
Chief of Staff, G~-2, Aug. 11, 1941, in AAG 452.3 B,
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The Materiel Division, Army Air Corps, regarded Colonel
Turley's recommendations as premature and stated that no intelli-
gent action could be taken until the Coast Artillery should set
forth clearly the characteristica of the barrage balloon aguipment
desired and the changes which should be made in the type of equip-
ment then belng supplled. The Materiel Divisicn pointed out that
any attemot by Anerlcan manufacturers to duplicate the British
equipment would cost more money than the type of equipment already
teing supplied.

The picture was especlally confused in respect to the use of
high altitude balloons. A prelinminary recommeniation from the
Commanding General, Air Force Combat Command to the War Plans Divi-
sion, Genersal Staff, had recuested the development of balloons
cepable of reaching 20,000 feet. The comment of the Office, Chief
of Coast Artillery to the War Plans Divieion on this had boen that
one hlgh altitude balloon should be provided for every two low
altitude balloons. Such a view was completely at varlance with
the recommendation of Colorel Turley.l@

A British squadron leader, Michael Bellhouse, pald several

viaits to this country to give the Coast Artillery the benefit of

12. Asslstent Executive, Materiel Division, foxr Chief of Air Corps,
to Chief of Coast Artillery, Sept. 11, 1941, in ibid.
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his advice.l® There was, undoubtedly, much to be learned from
Britigh practice, but the Air Corps objected to absolute adherence
to it, velieving that Azerican practice was in some respects batter
adapted to conditions in the TUnited States.

Criticism has heen leveled at the Afir Corps for not having
made greater use of Britlsh experlence in the development of

harrage balloon equipment. A careful examination of the cilrcum-

. stances surrounding the development of barrage balloons by the Alr
Corps during the winter of 1940 and the spring and summer of 194)
shows that full advantage was taken of all availabls information
concerning British materiel and operating practice. In Ootober
1940 the Air Corps requested ths purchasa from England of a com-
plete set of barrage dallcon equipment, along ‘witb. Yraining publi-
cations and onveratling 1nstructions.l4 The British government had
advised that delivery could be made in about ten days.l® Due to m

. shortage of eguipment in Englsand and to administrative delays both
there and in the United States Axmy G-2, it required almost elght

13. Chlef of Coast Artillery %o Chief of Alr Corps, Mrrch €, 1942,
in AAG 452.3A.

14. Memo for Assistant Chief of Stmff, =2, by OCAG, Oct. 4, 1940,
in G2 file no. 402.8, Great Britain.

16. U. 8. Military Attache, london, to G-2, WDGS, Oct. 18, 1940,
in ibld.
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months to get dolivery.le Had the Alr Corps delsyed its develop-
rentgl program until after the arrival of the English equipment in
May 1941, the barrsge ballcon progran wovld not have gotien under
vay before the close of 19413 and few, if any, balloons would have
been ready for use in the tense days follewing Japen's attack on
Pegrl Harbor.

As a result of Air Corps initiative, nearly 800 D-3, D-4, D5,
end D-6 balloons were sveilable for use when war came, and orders
had been placed for about 2,400 more. On the strength of these
orders American factorles were operating et & production rate of
2,200 units per year. Aboud 180 winches were on hand, and ordexs
hed been given for sn additional 1,500. Production facilitles were
available for turning out winches at the rate of approzinately 70
per weel:. Some 30,000 hydrogen cylinders vere available, and orders
had been placed for an additionsl 241,760. The existing rate of
production was about 8,000 cylinders per month; arrengements had

been made for increasing it to 12,000 per month by February 1942,

16. Memo for Assistant Chief of Staff, &2, by Genersl H. H.
Arnold, Chief of Air Corpe, Oct. 25, 1940, in ibid.; memo
for Toreign Lisison Officer, G-2, by Ohief of Air Corps, Nov.
15, 1940, in ibid.; ea‘blggram, Assistant Chief of Steff, G2
to U. 8. Military Attache, Iondop, Nov. 22, 1940, in 1bld.;
cablegran, U. S. Military Attache, London, to Assistant Ghie§
of Staff, G-2, Teb. 4, 1941, in ibid.; T. 8. Militsary Atteche,
London, %c Assisfant Chief of Staff, G-2, March 14, 1941, in
1bid.; Assistant Chief of Staff,G-2,%0 Conmissioner of Custonms,
By 6, 1941, in ibid.; Comulissioner of Oustoms to Assistant
Chief of Staff, (-2, May 14, 1841, in ibid.
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. end to 18,000 per month by May. Similar arrangements had been
mede foxr other 1tems. L7
The Air Corps was also criticized becsuse of the high cost
of American barrege balicon equipment when compared with similar
BEritish equipment. A treakdown in comparative costs shows the

reason for the dlsparity:

Fabric British Amsrican
. 1100 yis 2 ply 6 $1.4 $ 1,554
1100 yds 2 ply & $2.50 $ 2,750
Dgbor
1000 brs @ 20 cents 200
2000 hrs @ $1.00 2,000
Miscellgnecus fittipgs 41 300
Orerhoad
22% 526
18 1/2% 1,160
. Totaly $ 2,420 $ 6,200

The British balloon was of 20,000 cublc feet capacity and of
the ballomet type, while the Amexican belloon was of 27,000 cublic

feet and the dilatable type. The amount of labor involved im the

17. The monbthly report for December 1941 on barrage balloon equip-
ment is glven in Appendix 10 (Chisf, Materiel Division, Alr
Corps, to Chief, Statistics Brench, WDGS, Jan. 5, 1942, in
AAG 452.3 B}:cf., 1st Indoxsement (basic unknown), Hq., AAF
[ ) to AG, Nov. 14, 1941, in 1ibid.
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American type was greater for two ressons: (1) much more internal
rigeing was required in the dilatadle type; and (2) the British
had been up %0 peak producticon for sovme time. When the United
States should reach a productdon rate of 4,000 balloons per yesr,
asserted the Alr Corps, it was likely thet the labor cost per
balloon cowld be reduced by as much as $500 or $1,000 per balloon.
The chlef fanctor in the higher cost of the Amerimn product
was the unit cost of American labor, which was five times thati of
the British. Methods of reducing cost were discussed, such as
taping only the inelde seams of the balloon, a reduction in the
amount of internal rigging, and the use of a simpler packing box.
So long as Amerlcan labor costs remained so much higher, however,
there was 1little likelihood of producing balloons at the British
prica.le
Legitimate criticism was made of the quality of the squipment
furnished by some of the contractors during the esrly stages of
the barrsge balloon program. The neoprene-coated fabric of which
the bslloons were constructed was sometimes faulty, allowing the
ressage of alr into the balloon and s0 causing the hydrogen gas to

lose its purity rapldly. The action of heat and sunlight cauged

18. Memo for Foreign Liaison Officer, G-2, from OCAC, Nov, 15,
1540, in G-2 file no. 452.3, Great Britein; U, S. Military
Attache, London, to Assistant Chief of Staff, G-2, Nov. 2B,
1940, in 1bid.; R&R, Chief, Materiel Divigion to Executive,
OCAC, Dec. 18, 1940, in AAG 452.3 A.
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a decomposition of the neoorene, resuliing in the liberation of
chlorine gas which combined with the hydrogen and water vepor to
produce hydrochloric acid. The aclid then attacked the coiton fabric
and s¢ weakened 1% as to destroy the balloon's usefulness. There
were numerous instances in whick the febric tore, sven when under no
particulsr straln, meking rents varying from o few feat‘ to half the
length of the balloon. Oceasionelly, when the balloons were gas
. inflated, the seams at the panels came spart because of poor cemend—

ing. Sometimes winches, after relatlively sbort hours of service, re-

quired major repairs. OClutches becsme unservicesble by the burning
out of friction plates, sticky valves developed, and engline lubri-
cation systems showed a very high percentsge of water.l? Such
faul iz, however, are natoral concomltante of any project in its
early stages.
Sometimes, too, ecuipmnent deslgned for one purpose--and satis-
. factory when go used--was employed by the Coast Artillery for some

other purpose. The A-S winch, for example, had not been desigmed

19, Memo for Chief, Experimental Ingineering Section, Materlel
Division, Alr Corxrps, from Chief, Engineering Section, Materiel
Division, April 14, 1941, in ibid,; Uneatiefsctory Rsport,
Barrage Balloon School, Camp Devis, N. C., Sept. 20, 1941, in
AAG 452.3 B; notes submitted by Major 5. T. Moore, Air Corps,
nember of the Barrage Balloon Bosrd, toc President, Barrage
Balloon Board, Sept. 30, 1941, in ibid.:; Hq., 304th Coast
Artillery Berrage Balloon Batialion, Fort Lewls, Wash., fo

. Commanding General, 39th Comst Artillery Brigede (AA), Fi.
Lewis, Wash,, March 8, 1942, in Barroge Balloon files, Wright
Field.
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to accommodate 1lf4-ineh 6 x 1 cable. When the Comst Artillery
attempted to use 1t with cable of that gize, the result was un-
sstisfactory. The AirCorps pointed out that a new winch would
have to be designed, constructed, and tested bafore a machine
suitable for handling 1/4~inch 6 x 1 cable could be obtained in

productlion quantaities.m

Uglted States Enters World War II. News of the sitack on
Fearl Harbor on December 7, 194l galvanized the whole couwntry into

action. Air atiacks upon other American possessions, or even the
mainland, were expected momentarily. A speeding up of ths barrage
balloon program became lmperstive. On December 17 both General
Joserh A, Green, Chief of the Coast Artillery, and General Mark

W. Olark, Chief of Steff, Army Ground Forces, directed that every
effort be made to expedite the sending of three barrage balloon
battalions to the West Coast. Ope was to be used at the Bremerton
Navy Yard, Bremerion, Washington, the second at the Foeing Alrcrsft
fectory at Seatile, and the third at the FNaval Alr Base, San Diego.
The latter was shorily changed to the Mare Island Navy Yard near

San Francisco. The Bremerton unit was to be in readiness for use

20. Chief, Experimental Ergineering Section, Materiel Division, to
Chief, Field Service Section, Materiel Diwision, March 12, 1942,
in Barrage Balloon files, Wright Field.
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by Janmuiary 1, with the other uniis following in order at two~wesk
latervals.

The provlemx of equlpping these units on such short notlce was
a difficult one. Cable production was still slow, and to meet the
requirements for the firet wal%, it was necesgaxy to ship abeout
twenty reels of 1/4-inch cbservation ballcon cable from storasge in
Son Antonio, Texas. Winch requirensnts were met by shippiag tuenty-
gix from Camp Davis, North Casrolins. A survey of hydrogen produc-
tion facilities in the United States had been made only a short
time before, and it indlcated smple czpaclty at Tacoma, Washington,
and Mesxtinez, California, to mset current needs. Some dlfficulty
was encountered in securing adequate compressor and bottling facil-
ities, but it was promptly overcome. 3By early January the plants
of the Pennsylvanis Salt Manufacturing Company and the Hooker Xlectro-
Chemical Company, both of Tacoma, Weshington, and the Shell Chemical
Company of Martinez, Cslifornian, were adle to supply the necessary
gas for maintaining the West Comst Dbarrages.<l

Many difficuliies were eancountered throughout in obtalning

adequate priority ratings and allocations on certain eritical ltenme,

2i. Inteyview with and memor-zdsm. dictated by Col. C. B. Lober,
Feb. 12, 1943, in AXIHAD files; Asaslstant Executive, Materiel
Division, Air Corps, to Frioritles Commitiee, Army anid Favy
Muniticns Board, Jan., 7, 1942, in AAG 400.174, Priority in
Supply; Pennsylvanla Szit Mfg. Co., Takors, Wash., to Ool. G.
B. Iober, Chief, Barrsge Balloon Section, Msteriel Division,
Alxr Corps, Jan. 15, 1942, in AAG 463,2 0; Chief, Barrmge Bal-
loon Section, Materiel Division, Alr Corps, to Independent En-
gineexing Co., 0'Fallon, I1l., Feb, 17, 1942, in AAG 679.
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the most important belng neoprene, rolled cheet steel, and certain
parts recnired for winch consiruction. The entire program was given
an A-1d rating, but it became neceszary to procure A-la ratings for
certain items. From December 1941 to February 1942 the delsy in
obtaining rolled gheet steal ~lmoast preventsd the ohialning of hy-
dregen geoerators in sufficlent time to meet tactical requirements.
The shorbage of high grade solvents nssd in processing neoprens was
another source of difficuliy. Many conforonces were held with resre-
sentatives of the War Production Board sand with users and producers
of this material. As e partial solution of this problem, it finally
hecame necessary for the Vulcan Proefing Cowmpany of Brooklyn, New
York, to insiall solvent recovery spparatus st a cost of almest a
quartex of a million dollars.22

The procurement prodlem was still further complicated by the
fact that the Alr Corps was also called upon to supply the Marins
Corps with barrage balloons, winches, cables, hydrogen generators,
and other minor equipment. Careful plaanning and ingenulty were re-
qiired to meet the requiremenits of both services and still not delay

either one.

22. Interview with and memorsesimm dictated by Col. C. B. Lober,
Feb. 12, 1943, in AFIHD files; Asslisiant Chlef, Maleriel Division,
%o Executive, OCAC, Pedb. 1B, 1941 (and after), in AAG 462.3 A;
Aasistant Executive, OCAC {o Technical Executive, Materiel
Division, Dec. 12, 1941, in AAG 452.3 B; Executive, Alr Service
Command to Assistant Chief, Air Service Command, Jan. 13, 1942,
in AAG 400.174, Prioxity in Supply; Office, Commanding General,
Materiel Commond to Chief of Engineers, April 23, 1942, in AAG
452,3 G.
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The first Marine Corps balloen squadron which departed from
Norfolk, Virginia, in February 1942 was only partially equipped in
apite of stremuous efforts. The esecond sguedrom which departed from

San Diego in early April was fully equipped, including a thres months'

supoly of chemicals. This achievement was accomplished, however, only
by taking from the Barrage Balloon School at Camp Tyson, Tennessee,
its only hydrogen generator. The Alr Corps agreed to replace it

. within a few weeks with a generator of smaller capacity made from

material on hand at the factory.Rs

Joint Barragze Balloon Committee Set Up., In an sttempt $o0 securs

closer cooperation between the Air Corpm and the Coast Artillery
Corps, a Joint Barrage Balloon Committes was constituted to deter-
mine the desirable military characteristics for the equipment to

be developed ani to make recommendations as to lts standardization.

. The officisl committee was to congist of one officer representing the

Chief of Ccast Artillery, two officers represeating the Commanding
Officer of the Barrags Balloon Training Centor, and three officexs
representing the Chief of the Ar c::rpa.24

-

23, Interview with and memorzadwa dictated by Col. CG. B. Lober,
Fed. 12, 1943, in AFIHD files: Chief, Bureau of Aeronasuties,
to Chief of Air Corpe, Jan. 28, 1942, in AAG 452.5 A; Chief,
. Buarepsu of Aeronsutics, to Ghief of Alr Corpe, March 14, 19432,

in ibid.
24, Chief, Maiterlel Divislon, Air Corps, to AG, Nov, 13, 1841, in

AAG 452,83 A; AG Yo Oh_ief. Army Alr Forces, Nov. 22, 1941, in
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The first meeting of the Joint Barrsge Balloon Commlttes was
held on Jamaary 2, 1942.%5 General J. A. Green, Chief of Coas?h
Artlllery, addressed the committee on the barrage balloon eguipment
supply situation. He explained that while the equipment being
supplied at that time was not entirely satisfactory, 1t was far
better than none. The developmental work that hsd been golng on
hald given the Coanst Artillery a {remendous sitart with its barrage
balloon program, explained General Green, ond as time went on the
kind of balloon equipment that would f£ill the nseds of the Coast
Artillery could be determined. Ee urged the committes to tale no
action which night cauge an,v‘ delay in the production and delivery
of balloons and related equipment. The commlittee was asked to set
up desirable military charascteristics for the various barrage bal-
loon items so that the Chief of the Adr Corpe might know definitely
the objective with respect to such equipment. Critical items in the
barrage balloon category wers to be discussed with 2 view to taking
speclial action to implement thelr prosurement.

A 1lliat of deslradle military characterlstlcs for the warlous

barragze balloon items, which had been drawn up by the Barrsge Balloon

26. Fregent as membera of this commitiee were: Colonel Robext
Arthur, Commanding Officer, Barvage Palloon Training Center;
Colonel C. B. Lober, Alr Corps, Office of the Chief of Air Corps;
Colonel P. P. Lowry, Coast Artillery Corps, President, Barrage
Balloon Board; ILieuienant Colonel W. H. Dunham, Jr., Coast
Artillery Corps, Office of the Chief of Coast Artillery: Major
0. F, Danberg, Air Corps, Maiteriel Division, Wright Field; and
Lisutenant Fred Thomas, Jr., Alr Corps, Materiel Divislon, Wright
Field.
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Board for discussion, was then teltze up. Each item was dlacussed
by the commlittes 1n detall, and changes wers made to meet limifa-
tione imvosed by desizn or procurement. The amended list, which
represented a compromise between the views of ths Alr Corps and of
the Comat Artillery, was approved by the committee and then trans-
nitted to the Chlefs of the Air Corps and Coast Artillery with a
recommendation for favorable consideration.2®

. The desirable military characterliatice for a low altitude

barrage balloon as fimally agreed upon were a3 follows:

1. A noa-pressurs clcsed ballonet balloon with a zas
valve, which operates only when the balloon has
réoched the ballonet ceiling. Fins %o be air-
inflgted.

2. An apsrationnl height of approximately 5000 faet
at sea-level under the follewing conditions:

a. Alr temperature at ground: 600 2.

k. Alr pressure at ground: 29.92 in. mercury.
S. No wind.

d. Welceht of balloon cable: XNot over S0 pounds
per 1000 feet.

« A fTree 1ALt of 35 pounds at operating altitude.

» Czble armed with a lethal device weighing not

over £0 pounds.

. Inflation with hydrogen of 92% purity.

« To be rigged for mechanical handling designed

to reduce thes operating pernonnel to a minimum.

3. The balionet ceiling ahsll be EOUU feet under the
conditiona set forth in Paragraph 2-a-b-e.

4. Balloon to valve gas when the intemnal pressurs
becones dangeroue to the fabric. Valve setting or
yoint of operation should be easily adjusted.

I+ |

Ll ]

26. Report of Jolnt Barrage Balloon Committee to Chief of Coast
o Artillery, Jen. 8, 1942, in ibid.
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5. Deslgn of balloon to be such as to allow rate of
haul down of not less than 300 feet per minute in

a 20 mi, per hour wind, with a henl down rate of

1,000 feet per mimmta desired.

6. Topping=-up to be posalbvle from a close-haul posi-
tion of balloon.
7. Fabric.

a. A known fabric with the least permeabllity ob-
tainatle, consistent with other requirements,
particularly long 1ife and low welght.

L. Fabric deterloration under storage or use not
to 1imit the life of the balloon to less than
9 months.

&. Fabric to be treated to prevent excessive
superhent.

8, Flying behavior.

f. Capable of flying in a 5O n.p.h. wind without
losg of or damage to bsglloon.

b. Under steady wind conditions Dalloen not to
pitch or yaw or fly off wind to the degree
that the balloon becomes wamansgeable.

¢, Dosign snd rigeging Yo be such that no ballast
is required,

9, Minimum weight and volume consistent with character-
istics previcusly described.
10. Maximum simplicity of deaign conslatent with the
above requirements.

Other items of barrage balloon sguipment--winches, cables, grouad
cloths, Junction assemblies, lethal devices, alr hlowers, hydrogen
generabors, trailers, and mimor items--were treated similarly.m
Intelligent develovment of barrags balloon equipment was now

posasiblis.

£7. The complete list of desirable military characteristics for
barrage balloon equipment is given in Appendix 11 (Baport of
Joint Barragoe Balloon Committes to Chief of Coast Artillery,
Jdan. 3, 1942, in AAG 462.3 A).
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¥gr Department Reorzanizetion, March 9, 1942, In the meantime,

howsver, plans had been inaugurated for a reorganization of the
entire Wsr Department. On March 2, 1942, Circular No. £9 was issued
snncuncing a reorganization to bhecome effective March 9. Extensive
changes in every branch of the service resulted.<d

The functions of the Coast Artillery with respect to storage
and 1issus of barrage balloon equipment, which had heen handed over
to it by the Air Corps several months esriier, were transferred to
the Corps of Xngineers. In the interest of efficiency, it was be-
lieved that all functions pertalaing to this equipment, that is,
development, procurement, storage, and issue, should be placed
under one operabing d.ivision.ag With this end in view, conferences
were held by representatives of the Army Air Forces, the Corps of
Engineers, and the Joast Artillery Corps. Representatives of the
Army Air Forces agreed that there was little polnt in having the Alr
Yorces retein the functions of development and procurement of bar-
rage balloons if their operation was to be a funcition of the Coast
Artillery. Under the circumstances, Healquarters, Army Alr Forces,
indicated its willingmess %o have the functions of development and

procurement transferred to the Carps of Englneers.3? Such a transfer

28. W. D. Circular ¥o. £2, March 2, 1942.

29. L%. Gen. Brehon Somervell, Commanding, Services of Supply, to
Oommanding General, AAF, March 24, 1942, in AAG 452.3 A,

20. Hq., AAF, to Commanding General, Services of Supply, March 28,
1942, in ibid.
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was duly authorized by a War Depariment directive dated Mareh Z7.
The details were %o be arranged by dlrect action between the Army
AMzx Forces and the Corps of Engincers,ol

. e e 4 Procurement of B oons sferred
Corps_of Engipeers. Arrangements were completed as rapldly as
possible for the transfer of exlieting Alr Force nontracts to the
. Chief Engineer, United States Army, for future administration, and
contractors were notified of the transfer. While the Engineers were
trainieg replacement personnel, inapectlon con contrects in effect
vas to be continued by the Alr Forces, The Navy Depsriment was re-
cuested to pay the amounts due the Alr Forces for barrage balloon
equipment which hed been furnished the Marinsa., Arrangements were
concluded for the treasfer of gll unexpended berrage balloon funds.
By the suamer of 1942 the transfer was virtuslly complete, ant Alr
. Forces participation in the barrage balloon prograu was terminated.

The Iarragze Balloom Section, Materiel Command, was then discontinved, 2

3l. AG to Commanding Genersl, AAF, March 27, 1942, in 1bid.

32. Chief, Materiel Divisicn to Techbnical Executive, Materisl
Diviclon, April 1, 1642, in AAG 452.,3 C; Chief, Barrege Bal-
loon Section to Chief, Materiel Divigicn, March 28, 1942, in
AAG 452.3 A; Chief, Barrage Balloon Section to Chief, Materiel

@ Division, April 22, 1942; Assistant Technical Executive, AAF

to Commanding Gemeral, Materiel Command, May 15, 1942, in
AAG 452,38 C,
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ballenet or the dileiable type. The ballonet type is one in whlch
the outer hull reteins its shape through provision for the varia-
tion in 1lifting gas volume, due to variation in atmospheric density
or tempersture, by mesne of an alr chamber within the outar lmll %o
which 1s coanected an alr scoop. Wind velocity is employed to
generate pressure within the balloon causing it to hold its shape.
The dilatable type has no alr chamber, being entirely filled wilth
. gen. Elastic cords placed internally or externally ave depended
upon t0 retaln the balleon's shape durlng expansion and contreoction
of the gas.l The available evidence as %o the respective merita of
the two types being inconclusive, both ballonet (D=4, D=7, and D-8)
asnd dilatable (D=3, D-5, and D-8) low altitude balloons were pur-
chased for field testing.?
In addition to the bellonet and dilestable balloons, a third
type, the positive pressure balloon, wes developed, and sone ex-

. perimental tests made with it in an effort to develop = lower cost

1. "Information Regarding Barrage Balloon Program" by authority of
the Commending General, AAF, n.d. [about March 19421, in Barrage
Balloon files, Corps of Engineers; Col. R, E. Turley, Jr., Coast
Artillery Corps, "Barrage Balloocns," in Cogat Artillexy Journsl,
Jan.-Feo,, 1942, pp. 20-24; “Prospectus for Berrege Belloons,!
prepared by Goodyear-Zeppelin Corp., June 22, 1939, in Barrage

. Balloon files, Corps of Engineers.
+ 2. Contrsctor's specifications on the D=3, D4, D=5, and D-6 balloons
& are glven in Appendix 12. Specifications for a particular type

N of bellocn varied slightly depending upon the contractor. (Con-
. - trectorts wpecifications, Barrage Belloon, Type D=3, Lew Altitude,

. Tilnatable, Goodyear Tire and Rubber Co,, June 20, 1941, in Barrage
- Balloon files, Wright Field; Type D-4, Low Altitude, Ballonet, Air
o Cruiszers, Inc., June 20, 1941, in ibid.; Type D-4, Low Altitude,
-+ Ballonet, United States Rubber Co., Juse 20, 1941, in ibid.;

P-4, Low Altitude, Bellonet, General Tire a.nd Rubber Go., Ju.ne 20, A

55 1941, in ivid.; Type D-5, low Altitude, Dilatabls, Goodyear Tire g
o _ an& I&J.Eher Go., June 20 1641, _in ivid.; Type D-B, Loy Altiiude,
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belleon. This balloon wes essentlally a ballonet type which used
an electrically driven mechanicsl blower to force air into the
ballonet. The blower was sutomatie in operation and meinteined a
fired internsl pressure independent of wind velocity.3

The dilatable type had been regarded as superior on the bagis
of design, but in actugl cperatlonnd tests the ballonet type proved
1tself the more practical balioon. At the time tae Alr Corp‘s‘
barticlpation in the Progrem terminated, production of D-4, D.B,
and D-6 models was being convarted to the Productlon of D7 and D-8
ballonet models, thege belng American versiong of the British Mark
VII and Mark VIII, respectively.4

While the msjor emphasis was upcn the development of satipfac-
tory low altituds balloons, steps were taken to devige a balloon
capable of reaching an altitude of 15,000 feet.? 4 contract for
the construction of such 2 high altitude balloon wag awnrded the
Goodyear Tire & Rubber Company. The balloon was © hove a bazic gns
dlsplacement of 49,000 cubic feet and a displacement of 71,000 cuble

feet when fully diiated. Rate of ascent was to be between 200 gnd

3. "information Regarding Barrage Balloor Program," by suthority of
the Commanding General, ALF, n.d. [about March 1942], in Barrage
Balloon files, Corps of Eingineers.

4, Ibid.; Barvase Bplloon. Service of the Belloon and Balloon
Squipment, ILow Altitude, Barrage Ealloon School,%ast Artillery
Corps, Camp Tyson, Tean., Peb. 13, 1943,

S. OCAC to Chief of Coast Artillery, Jan, 11, 1940, in AAG 452.3 A;
Chief, Experimental Znglneering Section, Materiel Division, to
Air Cruisers, Inc., Sept. 24, 1940, i Barrsge Balloon files,

Wright Field. *;;tﬁ f"i;ﬂ ‘,.*fﬂ:ﬂp 4 m«nﬁ&
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1,000 feet per minute depending upon net 1ift, wind speed at ihe
belloon, and winch psy-out ability. ZRate of demcent was to be
botween 125 and 1,000 feet per mipnute depending upon wind »peed

at the belloon. A flying calle of 7/32~lnck diameter was to be
used. and the b2llcon was to be capable of flying in winds up to

50 m.p.h.¢ Only one high altitude balloon hed been built at the
time of American entrance into the war. From that time on, tactical
considerastions and a desire to speed up the production of low al-

titude balloons resulted in an almest complete susnension of high

gltitnde production.?

Cable Development. Cable development undorwent a similar
evolution. Orlginel production was begun on 3/16-lnch 7 x 19
preformed steel cable bhaving a rated breaking strength of 5,100
pounds, being furnlshed in reels of 9,000 feet each. VWhen thisg
cable was found $0 ve of lnsufficlent strength, producticon was
changed to 7/32-inch 7 x 7 preformed cable having a rated breaking

strenglh of 6,800 pounds, and belng furnished in 8,000-foot reelz.

6, Gontractor's specifications on the High Altitude Barrage Balloon
are given in Appendix 18 (Contractor's Specification, Barrage
Belloon, High Altitude, Dilatable, Model No. D-BB-8L, Goodyesr
Tire and Bubber Co., May 30, 1942, in Barrage Balloea files,
‘Wright ¥ield).

7. Alrcraft Leboratory, Materiel Division, Weekly Teleiype Report,
May 7, 1942, 1n Bsrrage Balloon files, Wright Fleld; AG +o Chief
of Alr Corps, Oct. 24, 1941, in AAG 452.3 B.
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In accordance with the recommendntions of the Joint Barrage Balloon
Committee, it was decided in February 1942 to change to 1/4-inch

6 x 1 preformed cable heving s reted breaking strength of 7,100
pounds, furnished in 7,000-foot reels. This was essentislly the

same cable as thet being used in England. Cue reason for preferring
thias cable was ite alleged zreater destructive power against alrplane
wings. There was some bellef in Alr Corps quarters that s« 7 x 1
cable with a metgllic central strand might be still better, inams-
muach as it would be less subject to deformation than one with a

herp core. It was found that sll cables needed b be either gal-

vanized or tinped and trested with corrosion-resistant material.B

Iethal Devices. If s balloon cable ig to damage hostile alr-
creft, either 1t must be sufficienitly heavy and stiff to prevent
farther controlled flight of contacting planes, or it must be equipped
with somt; form of lethal device. In order %o render calles more dan~
gerous and st the same time to permit the use of lighter and more
flexitle cables, the development of some form of lethal device was

attenpted. It was found that the British employed a method which

8. "Information Regarding Barrage Balloon Frogram," by authority
of Commending General, AA¥, n.d. [about March 1942], in Barrage
Balloon files, Corps of Engineers; Fortsble Berrsse Balloon

Winches snd Barrage Balloon Flylng Cables, Barrage Balloon
School, Coast Artillery Corps, Camp Tyson, Tenn., Novw. 10, 1942,

S p b by "'f*w**r .
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consisted of a combined defachabls perachute link and ripping link
at or near the halloon Jjunction piece and » socond dstachable para-
chute link several hupndred feet above the ground. Upon belng struck
by an airplane, the cable wascub at each of the iwo links. The
length of eable thus cut free carried oa each end = large strong
parachute. This contrivance attached to the wing of the coatacting
vlane introduced so much aerodynamic drag that flying speed could not
e malntained. A proposed varlstion of this procedurs was to make
the lower parachute smsller than tke upper one and place a bonb

one hundred feet or so above the lower debachable parachute link.
Such an arraaszement would cause the cable 0 be drawn across the
alrplane wing, ultimately bringing the bomb into contact with the
wing. Experimenitasl work slong these and similar lines was conducted

in ecoperation with the Urdnance Department.g

. Xite Barrapes and Other Antiaircraft Defense Devices. During
this development other means of interference with low-flying air-
craft were considered. O(me that received considerabls attention
was the klte barrage. Xites used either independentiy or in con-

Junction with barrage balloone were believed to offer intereceting

9. Lt. Col. C. B. Lober to Chief, Experimental Engluneering Seciion,
Hateriel Division, Dec. 19, 1940, in AAG 452.3 A; OCAC to Chief
. of Ordnance, Feb. 26, 1941, in ibid.; the Engineer Board, Bar-
rage Balloon Sectlon, Corps of Engineers, to Chlef of Englneers,
June 27, 1942, in AAG 452.3 C; Lethyl Devices for Zow Altitude
and Very low Altituds Balloons, darrage Balloon School, Coast
Artillery Corps, Camp Tyson, Tenn., Dac. 5, 19432,
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. poseibilities, Tests of the Manheim-Schwarbz kite system were msde
at St. Potersburgz, Florids, in August 1941.1C¢ A demonstratlon of
the Sauls-Van Grow kites was given at Fort Sill, Okiahoma, in
October.tt Both of these kites demonsirated good stability and
were able to attain a maximum height of about 3,500 or 4,000 feet.
The eonclusion was reached, however, that they wounld have to attain
cable angles of approximately 709 from the horizon if they were to
. render any efficient protection sgainst dive bombing. Such s result
could be achieved only if much higher L/D (Lift/Drag) ratios were
developed for individual kites. Multiple kiltes distributel along
the length of the main cable could be used to secure the desired
result, but such a system would discloss the position of the cable
to eneny aircrafi, thus defenting the purpose of the barrage.l?
A few months later an airfoil kite, developed at the Franiklin

Inetitute and using cambered surfzces, was tested at Camp Dawls,

. ¥orth Carolina. This kite was so constructed that every lifting
surface was an airfoll. 1t presented the appeagranco of a biplane,

The two wings were Jjoined at the $ips by vextieial alrfoils with

10, "Memorandum Report on Tests of Manheim-Schwartz Kits Systenm
Gonducted August 23 to 26, 1941," Experimental Engineering
Section, Materiel Diviaion, Oct. 4, 1541, in Barrage Ballcon
files, Corps of Bnginears; Lt. Col. C. B. Iober, aAlr Corpa,
“Report on Tests of Barrage Kite Equlipuent Conducted August 25
to 26, 1941,% Sept. 22, 1941, in ibid.
. 11, ®Msmorandum Report on Demonstration and Tests of the Sauls Eltes
Conducted on October 25 and 26, 1941,* Exnerimental Engineering
Section, Materiel Divislon, Dec. 16, 1941, in ibid.
12. Ibid.; ecf., note 1D.Fbovs,
«aﬁ:i_‘ﬁwﬁ—n . 1t Vo . ‘,l'
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gsymnetrically cambered surfaces. The tail wae similar in construc-
tlon, being attached to the wlngs by a skeleton fuselage of four
lonzérons of wood. The flight performance of the airfoil kite was
erratic. It had been in the glr only a short time when it winged
over and crashed. In spite of this disappointing demonstration,
however, cextaln responsidble Air forps ~Ificers belleved that the
airfoll principle properly applied offered a possible solution to
- the problem of achieving higher L/D ratios.l®
Numerous other ideas, both practical and impractical, were
gubmitted by varicus individusls for consideration. Among them

were balloon~carrled bombs which would be relessed 4o floabt upwaxrd

into attaclting aireraft, parachute bombs to be dropped from alrewaft,
and rockei~fired parachute bombs. One individual presenied a plan
by means of which he claimed he could fly balloons to an altitude

cf 35,000 feet. At the 25,000-foot level he proposed to suspend a

platforn which would mount s orow of men with machine guns,l4

Ninches. With the revival of interest in barrage balloons
in 1937-1939, a balloon winch was developed in sccordance 'w:l,‘rth a

directive from General Arnmold, who desired a lightweight, compact,

13, Maj. S. M. Skilnner, Coast Artiliery Corps, "Report on Test of
Eites, Camp Davis, N. €., Jan. 19-21, 1942," Jan. 26, 1942, in

. ibid.; inlerview with and memorwedwa dictated by Col. C. B.
Loter, Feb, 12, 1943, in AFIHD files.
14, Ibid.
T W P R T
R ORTER
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inexpensive mechanlsm devoid of frills. The result was the A-9 low
altituds portable winch.i® The A-10 high altitude portable winch
v and the A-1l low altltude moblle winch wers alsoc dewveloped. All

of these wers manufactured by the Marmon-Harrington Company of

Indlanapolis, Indiana, althousgh much of the fabricating was done
by Gar Wood Industries, Inc,, Debroit, Michizan, on subcontracts.
The A-9 and A-10 winches were self-powered and skid-mounied. The
. A-1]l mobile winch, while employing the same winch mechanism as that
ueead on the A-9, was permenently attached to0 s tmick chassis and
used the truck englne as 1ts scurce of ;oower.le‘ Nene of thegs
winches proved sailsfactory to the Coast Artillery, which requesied
that they te modified %o include an improved lepd-off gea.r.‘ a cap~
stan, a protective cage over the oparator, a shock absorber, an
improved exhouat p'ipe, an electricnl starting system, and the follow-
ing instrumenta: a footsge-out meter, a rate of pay-out or haul-in
. indicator, r tensiometer, and an engine-temperature gange.l?
The Wilson Mauufacturing Company of Wichita Falls, Texas,

askers of oil rigs, offered o develop a winch slung these iines

15. 1bid.

16. Coniractor's specifications on the A-9, A-10, and A-11 winches
are given in Appendix 14 (Contractor's Specifications, Barrage
Balioon Winch, Portadle, AC, Type A-9, Contractorts Model No.
EB-1, Marmon-Harrington Co., Inc., n.d., in Barrage Balloon
files, Wright Fleld; Portable High Altitude, AC Type A-10,

. Contractor's Modsl No. BB-3, Marmon-Harrington Co., Ine., n.d.,
in ibid.; Moblle, low Altltude, AC Type A~1ll, Contractorts
Model ¥o. BB=2, Marmon-Harrington Co., Inc., n.d., in jbid.).

17. "Information Regardiang Barxage Ballooa Progran" by authority
of Commanding Gensral, AAF, n.d. [about March 1942], in Barrage
Ealloon files, Corps of Engineers.

" i i1 N L ‘P’ﬂ-: ‘
——————r——: m—gm_*zﬁ* o i *’*.”? M ¥ Pt P

S ‘-‘!1‘-«’ LA DU S

THIS PAGE Declassified IAW EO12958



This Page Declassified IAW EO12958

-+

- . §
SRR f s,y )
fh © AR N SR AERAC s B L

[ [

67

at company expense and to submif 1t wherever desired for testing.
The first model developed by the company was tested at Wichiia Falls
in Qctober 1941. I{ contalned several innovations, the principal
one being a constant-torque electric drive for the storsge drum.
This machine wae much heavier than was desired; moreover, while

the electric drive functioned satisfactorily, it was felt that under
conditions exlsting in the field, dirt and corrosion might canse
difficuitles with the various slectric-control contacts. It was
suggested, therefore, that the electric control should be abandoned
in favor of elther a mechanical or a hydraulic drive. A second
model was developed using a mechanical principle for storage drunm
drive. This type also included (1) a cable shock-absorbing system
with a maximum cable travel of 35 inches; two sete of springs were
provided, one requiring s 750-pound losd for its compression, while
the second n;cessitated & 5,100-pound losd for complete compression;
(2) a capstan driven by a power take-off from the main power plant
through a separate clutch; the capstan rotated about a horizontsl
axig and was mounted to the left rear of the winch chassisgy (3)

a relocated engine throttle which brought it nearsr the winch
ariver; (4) a cable tension meter which operated by a push-pull
cable attached to the shock absorber spring and was =0 calibrated
that correct readings were registered; (56) a cage of iron-mesh con-
struction to protect the winch driver; (8) a self starter; and {7)

a cable footage and pay-out meter to record the actual amouat of

me o
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cable payed cut in feet, and slsc the rate at which the cadle was
paycd oubt or hauled in. This modified A-9 winch proved quite satis-
factory and, with several minor modifications, was adopted in April

194218

Hydrogen Supply. Under ihe orlglnal plan, helium wes to be used to

inflete the barrage balloons. 1% scon became apperent, however, that
helium production facllitles were barely sufficient to take care aof
the needs of the Navy Departmeat for its airship progran.l9 A
satisfactory substitute for use in barrage balloons was hydrogzen,
which could be mmdie avellable in almost unlimited quantities. The
varioue methods by which hydrogen gas msy be produced for military
pwrposes cen bte divided into two broad categories: (1) those
methods suitable for fleld use, (2) those methods sultable for use
in laxge, fized plants.Z0

During the World War, hydrogen gas generation in the Field
had been accomplisbed by wsc of the ferrc~slilicor-caustlc soda

method, the hydrogen being produced ai atmospheric pregsure. The

18, Interview with and memorsndwm dictated by Col. C. B. Lober,

. Feb, 12, 1943, in AFIED files; "Information Regarding Barrsge

Ballcon Prcgram® by authority of Commanding General, AAF, n.d.

[about March 1942], in Barrage Balloon files, Corps of En~

&ineers; Poxtable Barraee Eolloon Winchee snd Barrage Balloon

Fiying Cables, Barrage Zalloon School, Coast Artillery Corps,

Gamp Tyson, Tenn., Hov. 10, 1942.

19. OGAC to Commpnding Officer, Barraze Balloon Training Center,
Cawp Davis, N. C., July 7, 1841, in Baxrage Balloon files, Corps
of Engineers; "Information Regerding Barrage Balloon Pregrem,®
by authority of Commanding Gexeral, AAF, n.d. [about Merch 1942],
in 1bia.

20. L%, Col. 0. B. Lober, Chief, Barrage Ealloon Section, "Report on
Nethods of Froducing Hyd n Gas,' Nov. 12, 1841, in 1bid.
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Alr Corps consldered it impractical to provide a sufflcient nunber
of generatore and compressors for such léew~pressure cperation. A
solution for thils difficuliy was found by the Independent Fngineering
Company, Q'Fallon, Illinois, which developed a high~pressure hydro-
zen generator capable of preducing hydrogen gas at 2,000 pounds
pressure. The completed generator was trailer-mounted and weighed
approximately 30,000 pounds. An estimnte of the weight of chemlcsls
. and generatling and bottllng ecqulpment necessary for the initisl
inflztion of oune battalion of barrage ballocons snd their subsecuent
mpintensnce for thirty days indicated s toisl welght of approximately
1,000 tons, 2L
In an effort to reduce this weight, studies were undertaken
Jooking towerd the development of other methods for producing bydrg-
gen in the field. These included (1) the dissoclated ammonisz method,

(2) the use of calcium hydride, and {3) the use of lithium hydride.3<

7Zi. Interview with and memorrm®wm dictated by Col. C. B. Lober,
Feb. 12, 1943, in AFIHD files; *Information Regarding Barrsge
Balloon Program! by authority of Commanding General, AAY, n.d.
{about March 1942], in Barrage Balloon files, Corps of Engineexs:
Treining and Operstions Division to Commanding General, Air Corps
Technical Training Command, June 19, 1941, in AAG 679: QCAC to
Undexsecratary of War, June 28, 1941, in ibvid.

22. National Defense Reseamrch Committee of the Council of Natiomal
Defense o0 Lt. Col. H. W. Dix, Mey 1, 1941, in AAG 463.2 0
Et. Yl. 0. B. Iober, Chief, Barrage Balloon Section, Materiel
Division, %o Metal Bydrides, Inc., May 28, 1941, in ibld.:; almo
nunercus other letters to companles throughout the Unlted States

. respecting hyirogen supply and methods of producing hydrogen are

to be found in this file.
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The cracking of gmmonie 4o provide a stable mixture of hydrogen
and nitrogen offered o simple and economiecal means of producing ges
with a iifting power of somevhere hetween 50 and 75 per cent thet
of pure hydrogen. This method was elimipated by the Air Corpe Dbe~
ceuse the gas produced 4did not have sufficitent 11£4.28

The calciun hydride process was . ~valoped by Metal Eydrides
Incorporeted of Clifton, Masesmchunetts. -reduction of hydrogen
by the caltium hydride process is extremely simple. Water is merely
sGded to caleiun hydride in g closed container. The evolved hydro-
gen quickly builde up sufficient nressure to inflate the balloon.
The oubstanding advantsge of this system 1s its portability and
reaiiness for action at practically a moment's notice. The chief
difficulty was cost. I% wae estimated that the cost of producing
1,000 cuble feef of hydrogen by the caleium hydride method would
be sprroximately $14 while the same amount of gas generated by the

ferro-gilicon process would cost only $5.73,

23. Iu Pont Ammonis Corp. to Chief of Air Corps, Dec. 8, 1930, in
ibid,; Chief of Alr Corps %o Du Pont Ammonia Corp., Dea. 13,

1930, in ibid.; Metal Hydrides, Inc., to Lt. Col. 0. B. Lober,
Chief, Barrage Balloon Sectlon, Aug. 8, 1941, in ibid.

24, Hetol Hydrides, Imec., to Lt. Col. C. 3. lober, Lhief, Barrage
Balloon Section, Aug. 8, 1941, ip 1bid.; Lt. Col. €. B. Lober,
Chief, Barrage #alloon Section, to Metal Hydrides, Inc.,

Sept. 9, 1941, in ibld.; Lt. Col. C. B. Lober, Chief, Barrage
Balloon Section, to Metal Hydrides, Inc., Dec. 17, 1941, in idid.;
Col. €. B. Lober to Chief, Experimental Engineering Section,
Materiel Division, Dec. 12, 1841, in AAG 679.
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Vork with iithium bydride was done by Lithalloys Corporation
of New York City. It was found that the lithium hydride method
required only 5C tons of chemlcals and equipment to supply a bat-
talion of barrage balloons for 30 days in contrast to the 1,000
tons recuired by the old ferrc-silicon method. BHowever, the cost
per cublic foot of gas by the lithlum hydrlde method was calculated
to be spproximately ten times that required by the older method.
Proliminsry studies indicated that with a $5,000,000 plant investment,
sufficlent lithium hydride could be produced to supply only one
battalion.?® The cost of producing gas by the new methods appeared
to ldmit thelr use to those places where the welght of weaquipment
handled and the amount of local equipment had to be kept at an ab-
aolu.tt‘a mindmun.

It is Interesting fto note some of the novel developments which
sprang from these studies of the production of hydrogen by the cal-
cium hydride and lithium hydride methods. A system wae deviged
vhereby a small generator using lithium bhydride war employed to
inflate a metecxrnloglcal balloon which then carried into the mir
an antenna for radio signaling when men found themselves adrifi on

the water. This equivment constitutes the mejor pert of the sea~

25. Lithalloys Corp. ta €pl. C. B. Iober, Jan. 14, 1942, in AAG
463.2 O; DLithalloys Corp. to Col. C. B, Lober, Feb. 7, 1942,
in ibid.; interview with and memormuadwn dictated by Col. €.
B. Iober, Feb. 12, 1943, in AFIED files.

S A D B el S

A

e “W‘FCW@FM%HW%&-

THIS PAGE Declassified IAW EO12958




This Page Declassified IAW EO12958

rescu® kit..commonly known smong fliers as the "Gibeon Girll--
which is rapidly bvecoming stamdard equipment in Army Air Forces!
medium and heavy bembers and in traneport planes. Another devel-
oprent was & water stlll for producing pure water from sea water. *
The heat generated by the chemical reaction was used %o distill
gea water, while the products of combustion were condensed to
produce pure water.<6

More economical than the productlon of hydrogen gas in the
field 18 its production in large fixed plants. Of course, the
latter is frequenily not practicable, since the gas produced would
have to be transported in cylinders for hundreds of miles. In an
ares such as the Pansms Cansl Zone, however, where a lerge number
of balloone are to be located in a relatively small area, fixed
Plent production is sound practice. Shortly after the entrance of
the United States into the war, sction was initlated for the con~
struction of two electrolytic hydrogen-oxygen generating plents for
use in the Panama Censl Zone, each with o dally capecity of
300,000 cubic feet of hydrogen. The War Department wag urged to
meke simllar arrangements for Hawali. The importance of having

ample facllities for the production of hydrogen becomes clear when

26. This method of producing pure water is mot in precticel use
since more setisiactory methods are available to fliers forced
down at sea (interview with and memowmmdss dictated by Col. (.
B. Lobver, Feb. 12, 1943, in AFIHD files).
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it is realized that the rate of hydrogen consumption for barrage
belloons is approximately 250 per cent per month of the originel

volume employed. 27

Ground Overations. When the barrage balloon program was first
embarked upon, 1t was naturai to attempt operation in the same
menner in which observatlon belloons bad been handled in the pasti;
that is, when the balloon was havled down, it was detached from
the cable, placed in the hands of men, and moved under their con-

trol to m prepared bedding down position, In sirong or guety winds
this procedure required a crew of at least twelve men. With the
largze number of barrage balloons which were to be flown, the use of
that many men at each balicon site was impractical. Colonel Michael
McHugo of the Alr Corps devised a handling method by which the bal-
loone couwld be menaged with a very limlted personnel. Under the
McHugo system the winch hauvied the bslloon down to where an auxil-
iery strop could be used to hold the balloon while the main flying
ceble was detached. The balloon wes then fastened to an auxiliary

rigging which would permit the hauling down of the balloon very

27. While two generating planis were actually manufactured, neither
was shipped elther to Pansma or Hswali, other arrangements
having been mede in the meantime. One genersting plant was
finally sold to Russla; the other is still in the possesaion
of the War Department. "Informatlon Regarding Barrage Balloon
Program,® by authority of Commanding General, AAF, n.d. [about
Merch 1842], in Barrage Ballocn files, Corps of Engineers;

Lt, Col. €. B. Lober to Field Service Sectlon, Materiel Division,
March 26, 1941, in AAG 452.3 A.
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¢lose to the ground. A "dead man," to which was Ffastened a swivel-
ing snatch-blogk, was located in a pit four feet deep. The hal~
loon cable passed through the snatch-block and along a trench from
the plt o the winch., Through the use of this arrancement the
balloon could be hmuled down close exough to the ground so that 1t
could be bedded down easily by a crew of six men.<8

A study of the varlous mechanicsl means of hauling down and
bedding a barrsge balloon was made by the Barrage Balloon Board
late in 1941. J¥our methods were examined: (1) the British system,
(2) the Peters system, (3) the Milmore system, and (4) the McHugo
system. The first three systems utilized the balloon handling
lines for hauling down and bedding the balloon and henee employed
six or eight polnts of attachment. The McHugo sysiem, on the other
hand, made use of onewpoint pull, from a point in line with the
balloon junchion plece. After comparing the different systems,
the board concluded that the McHuzo systen reguired a minimum of

personnel aend nmaterlel for its operation and recommended that this

28. "Information Regarding Barrage Balloon Frogram," by authority
of AAF, n.d. [about March 1942], in Barrage Ballooa files,
Corps of Engineers; Memorsndum Eeport on Barrage Balloon

Equipment, Experimental Engineering Secilon, Materiel Division,
Feb. 19, 1942, in AAG 452.3 B.
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syatem be adopted. 29

Othex Improvements and Additions., TField tests suggested

further lmprovements in and additions to the barrage balloon systen.
The neoprene-coated cotion fabric used in the earlier balloons was
found to be unsatlsfactory when subjected to extremes of heat ox
cold. Ag has alraady been pointed out, the action of heat and sun-
light caused a decomposition of the neoprens. Low temperatures
rendered the bglloon fabdric so porous 23 to impslr the efficient
operation of the balloon. 4As a temporary expedient, various pro-
toctive painis wore used. ILater, fabric specifications were changed
to include an outer aluminized coating. A ripping link or shear
Pin was devised to prevent loose balloons from carrying greet
lengths of cable considerable distances ecross country, sometimes

csuging serlous damage to power lines.”?

28. With the gradunl adoption by the Coast Artillery during 1942 of
ecuipment modeled closely after that of the British, this con-
clusion was revised in favor of the British system. "Balloon
Beds and Aachoring Devices,® Report of the Barrage Balloon Board,
Project Fo. 24, Dec. 27, 1941, in Barrage Balloon files, Wright
Field; interview with and memormmdem dictated by Col. C. B. ILober,
Feb. 12, 1943, in APIHD files.

30. Chief, Engineering Section, Materiel Division, to Chief, Experi-
mental Engineering Section, April 14, 1941, in AAG 452.3 A; Chuief,
Experimentnl Engineering Section to Chief, Materiel Division,

July 14, 1941, in {bld.: "Aluminizstion of Barrage Balloon Fabrics,"
BReport of the Barrage Balloon Beard, Project No. 40, Oct. 17, 1941,
in ibid.; Chief of Coas$ Artillery to Chief of Air Corps, Oct. 10,
1941, in AAG 452.3 B; Hq., 304th Coast Artillery Barrage Balloon
Battallion, Ft. Lewis, Wash., to 39th Comst Artillery Brigade (AA),
Ft. lewis, Wash., March 8, 1942, in Barrage Balloon files, Wright
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Ixporiments were conducted and a system devised for flying
balloone over water, using barges for anchorages, GCommenting on
the need for such o sysiem, Genaral Green, Chlef of Coaet Artillery,
declared that many such positions would have to bha established
throughout the United States in order to [ ve effective protection
to certain s¥rateszic areas.ol

The developnent of mesns of reducing overational hazards was
initiated, and considerabls progress was made in devising instru~
wonts which would indlcate on the ground the following conditions
existing at the level of the balloon: temperature, barometrie
pressure, presencé of clouds, wind velocity, and the gas pressure
or fullness of the balloon.®< fThe provision of some sort of light-
ring protection as standard balloon equipment wes dlscussed at
Iength and a systen was devised hy the Air Corps. The Coast Ar-
tillery, however, did not consider such protection necessary and
the system was not clesvw'eall.opeﬂ..‘33

Sourcss of Supply. Another valuable service performed by the

Alr Corrs wae the preparation of a comprehensive list showing

3l. Eeport of the Joint Barrvage Balloon Committee to the Chief of
Coast Artillery, Jan. 8, 1942, in AAG 452.3 A,

32. Lt. Col. O, B. Iober to Experimental Engineering Section,
Moteriel Division, Oct. 14, 1941, in Barrage Balloon files,
Corps of Engineers; "Information Regarding Barrage Balloon
Program,” by authority of Commanding Geueral, AAF, n.d. [about
March 1942], in jibid.

33. “Information Regard.ing Barrage Balloon Program," by authority
of Commanding Veneral, AAF, n.d. [about March 1942], in 1bid;
intervisw with and memcresdmm dictated by Col. 0. 8. Lober,
Feb., 12, 1943, in APIED files,
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actunl and potential sources of supply for barrage balloonm equip-~
ment. The Big Five--Goodyear Tire & Budher, B. P. Goodrich, General
Tire & Rubber, Firestone Tire & Bubber, U. 5. Rubber--and Alr
Crajiaers, Inc., were possible sources for balloons. Marmon.
Harrington Company, Gar Wood Industries, James Cunningham Company,
the Pacific Car & Foundry Company, anl the Wilson Mamufacturing
Company could be called upvon for winches. John A, Roebling Company,
dmerican Chain & Cable Company, American Steel & Wire Company, and
Bethlehem 3teel Company were in a position %o supply cables. The
Independent Engineering Compeny, O'Fallon, Illinois, was prepared
to supply hydrogen generating and helium purification plants. All
other items of barrage balloon equipment had been gimllarly arranged
for, g0 that when the Corps of Engirneera assumed the responsibility

for the procurement of equipzent, it knew wherse to get 1¢,94

Sumnary of Boulvment Procured snd Contracted for. A summary
of barragze balloca equipment actually procured or condracted for
during the period of Adr Corps control is impressive. On Avpril 1,
1942 the Coest Artillery had received 560 and the Navy 103 low al-

titude barrege balloons, while zn addltionnl 2,814 were on order for

34. Plist of Sources for Barrage Balloon Equipment--Balloons and
Accessories, statement prepared by Exporimental Engineering
Section, Materiel Division, March 31, 1941, in AAG 452.3 A.
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the Coast Artilllery snd 47 for the Navy.
Other items delivered to the Coast Artillery included 1,080

reels of low altitude cable; 2 reels of high altitude cable; 3

bydrogen generators; 479 low altitude, Type A9, poriabdble winchen;

12 low altitude, Type A-ll, mobile winches; and 10 high altitude,

Type A-10, poriable winches. Other items delivered to the Navy

included 166 recls of low altitude cable; 2 hydrogem generators;
. and 108 low altitude, Type A-9, portable winckhes. Orders had been

placed for large quantities of additional equipment.Sd

The years of siudy, discussion, experimentation, and testing
of barraze balloon equipment bad not been 1n vain. By early 1542
the Army Air Forces was prepared to supply both the Army and Navy
with barrage balloons, cables, winches, hydrogen generators, and

. minor 1tems of darragze balloon equipment in q'u.mtity: In short,

25, A complete record of equipment received and on order as of
Aprii 1, 1942, and cost breakdown on barrage bailoon equip-
ment urnder contract with U. 5. Army Alr Forces is given in
Appendix 15 (*Cost Breakdown and Summary of Barrage Balloon
Bouipment Procured by Experimental Fngineering Section,
Materiel Division," prepared April ¥, 1942, in Barrage
Ballcon files, Corpm of Epnglineers}; ef., "Status Beport,
Barrage Balloons and Equipment on Uontract with U. S. Army
Alyr Forces," Aprdl 30, 1942, in RAG 452.3 A.
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the foundations for an extensive barrage balloon program had been
firmly lald by the Army Alr Forces when the functions of develop-
ment and procurement were transferred to the Corps of Engineers in

the spring of 1942,
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_BIBLIQGRAPHY

The principal source for the information contained in this
monograph is the Army Alr Forces fileg--classified and unclassi-
fied. Mamterials on barrage balloons and accessories ars to be
found in file no, 452.3, parts A, B, and C. The following AAF
files were also consulted: Alr Bases, file no. 686; Bydrogen,

. file no. 463.2; Hydrogen Flents, file no, 679; and Priority in
Suvpply, file no. 400.174.

Other files which yielded valusble informstion were: 3Barrage
Balloon file of Colonel F. H. Fornsy, Corps of Engineers (mumch of
the material in thls file was turned over to Golonel Forney by
Colonel C. B. Lober when the development and procurement functions
were transferred from the Army Alr Forces to the Corps of Engineers);

Barrage Balloon file of the old War Flans Division, General Staff,
file no. 1098; G2 file na. 452.3, Great Britsin; and Barrage Bal-
loon files of the old Experimental Engineering Section, Materiel
Division, #right Fleld, Dayton, Ohio, in the office of Captain J.
B, Bolglano.

The following documents were alzo made use of:

1. "Aluminization of Barrage Lalloon Fabrics,® Report of

the Barrage Balloon Board, Project No. 40, October 17,
1941.
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2. "Balloon Beds and Anchoring Deviess,® Report of the
Barraze Balloon Board, Froject No. 24, December 27,
1941.

3. Bgrrage 3alloons for Marching Columns, Report of the
Alr Corps Board, Study No. 7, September 19, 1935.

4, Employment of Balloon Earraszes, Rsport of the Alr
Corps Board, Siudy Fo. 40, July 15, 1938.

5. WD Circular No. £9, March 2, 1942,

Numerous coaversations with ani a memorandum dictated by
Colonel C. B. Lolter on February 12, 1943 wers also very helpful.
Golonel Falk Harwel, Biographicsl Branch, Historical Divisilon,
AG/A.S, Intelligence, furnished blographical material on Colonel
C. B. Lober. A trip to Camp Tyson and Wright Fleld gave the
opporiunlty for numerous conversaticuns with those connected with
barrage balloon development. Conversations with members of the
Barrage RBalloon Board at Canp Tyson and with Captain J. F. Bolgiane
at Wright Fleld were ospecially helpful.

The following books, magazines, and pamphlots were alsc used:

1. "The Air Minlster's Answer® in The Aeroplsne, LI
(November 25, 1935), pp. 676-679.

2. "Balloona" in the Eneyclopsedis Brittanies, 14th
edition, II, 1011.

3. Barragze Balloon Organizatlon, Tpciles, and Technigue,
Barrage Balloon School, Ceast Arilllzxry Corps, Caup
Tyson, Tennessee, Sepfember 1, 1942, Reviamed
December 1, 19473 {Basrchisty,
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4. Barraze Balloon, Service of the Balloon and Balloon
Equivment, Low Altitude, Barrage Balloon School,
Const Artillery Corps, Camp Tyson, Tenneasse,
February 13, 1343 (Peppitot).

5. Iethal Dsvices for Low Altitude and Very Low Aliitude
Balloons, Barrage® Balloon School, Coast Artillery
Corpe, Gamp Tyson, Tennessee, Decembexr 5, 1942.

6. Portable Barrase Balloon Winches and Barraze Balloon
Flving Ogbles, Barrage Palloon School, Coast Ar-
tillery Corps, Camp Tyaon, Tennessee, November 10,
1942,

7. Prospectus for Barraze Balloons, Goodyear-Zeppelin
Corpoxration, Akron, Ohio, June 22, 193G,

8. Sweetzer, Arthur, The Americsn Alr Serwics. A
RBecord of the Problams, Its Difficulties, Its Fail-
ures, snd its Final Achievements. D. Appleton & Co.,
New York, 1919.

9. Turiey, Colonel R. B. Jr., Ooast Artillery Corps,

YBarrage Balloons," in Coasi Artillery Jourzal,
January-February, 1942, pp. 20-24.
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AA Antialreraeft

AAR Army Air Porces

AAG Air Adjutant Generml
AG Air Corps

ACTIC Air Corps Technical Training Command
AFIHD Historical Division

AG The Adjutent Gensral
AGO Adjutant General's Office
ctf see also

Ibid. the same, in the same plecs
n.8. no date
OCAC Office, Chief of Alr Corps

BER Routing and Record Sheet

WD War Depariment

WwDGEs War Department General Staff
WED War Plans Division
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Appordix 1.

February 19, 1923

TEFORAITH FOR:  Acgistant Chief of Stalf, ‘ar Planc Division,

1l. Refererce atbaeched remorandum from your Divisiom, dated
Jamuery 16, 1923, requesting the views of this Office as to the value
and nge of small captive balloons in tlie enti-alrersft defense of
limited aress, the following eonclvzions have ‘bsen resched,

2. During the Vorld .ar ths French did not attempt a complete

balloon barrage arcund any city. A mmber of barrage balloons wore

. used in Paris, but they uere placed prinarily for the proiection of
such imcortant buildincs as the Chamber of Deputizs, ste., and sccondarily
to influence the morale of the inhabitants. At FNancy, three (3) steel
plants wers protected by balloon berraces. Although the flares throwm off
interrittently from the furnuces in such factories were an excellert target
for hostile bowbers, yet the protection afforded by ths balloons was
apparently effective. The city of lancy was bombed quile fresuently.
The rumber of barrape bulloons were limited, rallrocad stations end other
similar roints wers not espzeially furnished this kind of protiction.

3. Barragze balloons vere used successfully for the norotection
of tle French Army Headquarters in the suburbs of Chalons—sur«jzine,
notwithstarding the fact that the city i.self sustained severe damage
from zir bombardrent. The viaduct on the Faris-Troyes railro-d, south of
Chateau Thierrry, was successfuily protected by balloon barrage. JSimilarly,
a railrozd viaduct between Chantilly and Paris was successfully protected
by the sarme ncens. Barrage balloons vere successfully used to protect

. iron works and factoriss mear Dunkirk, Other citles ard areas were
gimilarly protected with reasonable suecess.

4e Gererally speaking, the balloons were used to protect
lirdted asreas and to asct as an obstacle over rivers or other well defined
lines, known or expected to be used by enemy bombars. The balloons were
Qenally placed in a semi=circle or similar shave so as to surrourd thres
(3) sides of a selected area, leaving opsn the side opposite the one from
widch tho attack waes expected., In this mamner any plane flying rom any
direclion toward t™e area covered by the balloons weuld be compelled to
eliher seintain a very high aliitwde or to paso Yhroush the barrise.

- Barraze balloons were freguertly placed on both sides of long narrow cbjects,
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such as viadnets, ard were also placed so as te closs the ends

ard thus completely sncircle the obieect. I am of the opinion that
eneny aviators were timid about appronching areas which were knom
or were sverscted of Leing protoeted by barrase balloons or else
thoy wonld fly so hirh that there wes diminished probability of
aceurate bombin~.

5. I believe *hot barrage balloons are an effective ard
comparatively cheap method of imereasin~ th: protection of such
places as ths Paonarma Canal, %ke Capitol ond White House in Washingbon,
imrortent bridges, viaductes, dry docks, and wharves, ete., .here it
would be necessary for bovbers to fly at altitudes less than 15,000
Teet in order to acecurately bomb small bargets. I do nol agree with
the stotersnt made in Peararraph 17 of the attachied translizticn of an
article on this subjzct by the Chief of the Bureaw of French Anti-~
Aircraft Defense. It is not believed that it is a conplete error Lo
use barrare bulloons for the protection of larre cities, "These
balloone woild afford considerable rrotectlon to othorwiso defenseless
eities becanse while it is true that planss eould Tly above the barrares
ard drop bombs upon tre eity, nsvertheless, ths cnery bowbers would
not feel so frez to fly at the lowor aliltudes ihat insure accurate
bombing, and the moral effect of ths balloon barrage wight be such im
nany cesos as to keep the enemy away.

6. So far as Parig is comcerned, there was a great mass of
anti=airernft artillery in placs for ths prolection of tie city. The
groat volume of fire from tids anti-cireralt artillery did considerable
darage to thz eity itself, Only a few barrage balloons were used, partly
beecsuse of ths presence of the anti-sireralt artillory, and partly becauss
there wag o rreaber ne:xd for the halloons elsawhers, If the balloons did
1little direct good, they ab least did no harn, ard doubtl=zssly Jid mch
indirect good.

7. The protection of lew York City by —2ans of barrase balloons
vrould differ in rany vresrects frem Lhat ol Paris, It is realized that
barrare balloons could nob prevent an enemy from bombinz New York Gity,
but rany of the nost important limited areas ceould be protectsd to a very
congiderable exient by the use of balloors. There *7ill always bs preater
incentive to atiacl: a small area ir or adjacent to a large city, than
would be the case of a similar object in tl2 country for the reason that,
elthouzh the bombs ay nobt reach the actual tarze, they vould be verv apt
to strike buildinre of some sort, and ab lecast have a bad efTuct on the
norale of the inhabitants.
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8, It is recormended that the responoibility “or the

. developnent and use of barra-e valloons be placsd on the Air Service,
If the charge is so plaesd, I vHill raquest the mannfacture of one (1)
or two (2) experimertal types of barruve balloons, The experirental
tvpes could be tested at Secott Field, Belleville, Illinois, and at
¥eCook Fizld, Dayton, Ohio, in order to secure specifications for a
standard type. It is believed thet barrage balloons should have s
capacity of aboub 12,000 cubic foet when fully ovpanded, and eapacity
of 8,500 to 9,000 cuble fest when contrccted by means of the rubber
lacings inserted in tho sides., They should be desirmed to atiain a
height of 15,000 feet. The ramufacture of an experirental winech for their
operation will also be necsgsary.

9. The gize and number of Barrarme Balloon Units would have
to ba deterrired from the results of tests noled ebove., Officers and
non=commiasioned officers of limited technliesnl training conld be,

. in a wvery short tim>, tousht bo operats thes>s ballcons, The balloons
coald be sucesssfully op.rated by the lational Guard Troops, Resorve,
or cven by Home Guards of old rian, The halloors and other cquinment
con’d ke rrodueed in avantliiy without diffieulty.

> 10, The approxizatz cost of two {2) barrusge balloons, walch
wh2n used in tanden will reach an altitude of 12,000 feck, will bs
betieen 113,600 ard 4,000, Ths balloon fabrics stored in the tropics
arz being gubjected to detorioriation tests., Insulficilent time hos
elapseld to definitely detsrmine practical results, but it is beliesved that
such fabries otored in hermoticallyv sealzd puckaces will remain in sood
condition for at lcast five {5) years.

11. I% is bellevad that the allotmont in the future of barrsge
balloon units in the Air Service may best be cared for in the Resarve
or-anizatlon, except for barrase ballcon protection in our foreim

. possesaions.

VASCH . PATRICK
Kajor Generul, 4A. S.,
Chief of Lir Service
1 att:
Nero, Assht, Chisf of Staflf,
Jumary 16, 1923
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. 2=1/2 hours o B
‘ 1670 meters or 5500 feet
6860 See Corments.

See Comments.

See 10 above

15

Barrage balloon winch Type A~7

' ~ Balloon was very stable.

Yes
. 43 Ibs. sand in left bag and L& in right.

/ Yes

Yes Yes

No . -
.’ Yes. See attached Sketch

5K-219 for lengtl of suspension ropes.

RBased on maximum

altitude obtainable

. Yes
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o ppendix ¥ e % - .
Office of the Chief of Air Corps - QBtober 2, 1939 .-
Washington Ly IR

SUBJECT: Militery Cheracteristice, High Altitude Barrage Balloons
: . ! R . ‘ o .

701 The Adjutant General .

Appendlx .

WAR DEPARTMENT
Office of the Chief of Alr Corps
v . Washington

April B, 1940

‘ ‘ on
SUBJECT: Military Cparacteristics - Truck, Low Altitude Barrage Ballo
Winech

TO: The Adjutant General
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Subject;hlmw Altitude Barrage Balloons
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R ) .
1. The following principal characteristics of Low Altitude
Barrage Balloons are submitted for approval by the Secretary of War:

Military Characteristics

a. HMissions - To serve as anti-aircraft measure against
. low-flying attacking aircraft for the protectinon of
strategic points by having the {lying cable serve as a
mental and material hazard to aireraft operation.
Employment - OScattered along probable enemy aerial
routss and arranged in various patterns around
localized enemy objectives. Zmployed at night.
. Type = Dilatable or ballonet.
Porformance (in still air):
(1) Altitude - 6,000 feet minimum.
(2) Inflating gas - Helium or Hydrogen
(3) Cable - 3/1lé~inch diameter, flexible steel.
(4) Rate of Ascent - 1,500 feet perminute
(5) Rate of Descent = 1,000 feet per minute.
. Armament - none.
Crew - ground or handling crew of non-combatant
personnel.

I

Iule

o
.

. 2. These characteristics if spproved will be effective for
experimental development during fiscal year 1940 and will supercede
characteristics contaired in letter of December 14, 1938, apvroved by
Adjutant General in 1lst Indorsement of January 5, 1939.

For and in the absence of the Chief of Air Corps.

B. K. YOUNT
Brig. Gen., Air Corps
Ass't Chief of the iir Corps.
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e

Subjzet: Lilitary Choracleristics - Iruck, vo. ~ltitude Darra-e
Zalloongss L inch

1. The folleuiny wrinelsal chorateristics o a Low Abitude
Torrane Pallosn Linch Troeh ovo cubmitted for approval oy the
Sacratary of .ar:

Trcl, Lo Albihinlz Darra~e Bolloon o inch

Chog iig
2. Pupposo - Vor flyine ond transporcins Barrace
Falloong.

b. Resuniroments -

1. Vinimm pay oo i rxd body allosnmes of 3,700
peundz, vnlch ineluwdes dfiver, uineh ozurator,
vineh mechaningg, nnd eqble,

2, Linimam ensias hoese-pomsr required ror operabion -
g5, Th> vinch will not bs operated whils the
traceir is in motion.

3. Fousr ale-oll - aoprocirately ons to oxe ralio
Lo in~patb ghoaft spoesd in bobh Jdirectlons of
robabicn, This poizr balm-oll will be loccted on
tho tramsior euwss arnd will b capcbls of trarse
“AtEiny full anclng bopogue theounsh all onazds of
trancricslon, conbimions opsr.iion,

Le Cub - cub over eprin: (inder in ro-f of eab or
obz rvin~ ballesa in fli~hb.)

L nich

o 0

L

e Iorross = For ilyine Parrave Zalleoons.

I&

{5
*

heguirensnts -
1. fororal -
{(a) The vipeh +ill bz capable of houlinz dom
thy balleon ob the rate of 1,000 feot por
minabe coinct o eoblo érax of 2,100 rounds.

P W, e
PR T R L ma&n? PP
& ij) LW 'a.t VAN
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(») The winelh 1111 a-nbla ol arelabine e
ageendion r»d hold the balloon azaingh o
eabls pull of 7,000 paunds.

Tha wineh vill be coapable of ~lthoha diny
conbimuous onerabicon wndcr all elimatic
conlitiono.

(e)

2+ Broclal -

Qe

Cobla capaclty - the sboru~e drat will hove a

Jimeoter cable.

minizum capacity of 1£,000 fe.b of

3/1é~inch

Balloon cable arive - tha dirces

rall of the balleca

cabls

T ...3.1 ca

o tle-ach rrsorcd Lurmo drund

and muificd on tha ctoru~e drun by o —eehsnieally
orernted spoolins dsviecs,

ohomise drun drive - drive vill be frict;on trre

vith anbeoratie comrensatinT dililorenticl cetion

in bobh dircetions of rotawbtlon. *
DraXos - tayoub ard snateh bralws will be providsd.
p2ads ~ chonre of oy«
trononission Wlth air
«t the reror tahe-olV.

248 will bz throush chasois
ction of rovation controlliazd

-
22
aftied

will be barcu~n chogsis
gmoll lover, clubeh padal

Conbtrols - control of cpoz
tronsmizsion and po.or tel:
and enzine throttle,
Leodins~oll gear - swivol-mounned sheave for bhe
rallesn eable will be preovided at resr of chassls.

eur will includs sud motic cngire loaltioa eub-cat
davics.

wion motor with roerobe indicator on
7ill be providad.

rober - ber
whimmend parel v

Tengion
in

=

‘I
arhesd will be

Canzton ~ povsr-~drlvon canctan or Tl
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3. These charncberlstics ave considsr:ed <8 nindmm
requiraresnbs in eormzebion with the precurcrant of this Lymna
of coquiprment Jor Sorvieo Tast purpoesie enly.

Jor thy Chisf of the fir Corps

Te Ko YCLET
Eriz. Gen., ir Corrs
A8t Clded of ihe “ir Corrs

iy A X - -
TATRE M e R uoo
ﬁﬁj}_ ’EB i3 ﬁ NS S o w/
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The following three pepers - "Barrage Balloons in the Present Turopean
War," "he Role of Barrege Ballcone in Antimsircraft Defemse," and
YEmployment of Berrage Balloons! = were prepsred by Colonrel €, E. Lober
in recponse to General N, H, Arncld's directive,

\{ NPT £ Fy
R P bt

- .
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1TUCRAITI FoMe:  The thief of tne [vir Sorps
AA R Marpase Palleong in the _E!r@:ont Tnponiean LAr.

1. Tae follovin~ facts nove hoon ohtained frem a siadr of TID
rzrorbs fron Dneland, Oorr -y ond Trances. Since the British borrase
brllocn oparations have bocn rabher exbonsive and the M'ID reports
thoreon roro numnrous, roct of bhe inforration conbained neroein was
abtrined frow that sourece.

2. Drmuiprent.

a. Balloons. *the Tritish balloons are girilar in form
to our Cacquds balioon exeent ag to displacerant, walch 1o civen as
20,000 cubic recb., Tuz Gor za ballcons arc of soreuhat different
shage as rerards cozendares wnd are reported to o to 14,000 feat
albitude. Sefercnce is radc to balloons to po to 16,020 feet and
to the couplins of balloons in tandoenm to go bo hijier altitndes,
Symbhetic rubker is need in the muwafacture of the British favrie,
as it provides lonrer life and less loss of cas. Dalloons are
eolored rrecnish rather dhan alwaine to reduce visibility.

(Soo Lir Dullebin lo. 13, fug. 2, 1940, and
IG Lo. 9320 file 2033-1500~17 Auc. 27, 1940.)
be Winches. Toe winch used by the Dribish is a ccparate
unit powcrod By A cford V-8 enwine. It ray be ncunted on a truck
or noed indoncndently. The trmelkr eontains o loclor in which a
definted ballosn rar be carricd. Tako-in speeds are riven as 1800
£e/rdin. in crorsencr and 800 f£b./i-ine normal.

(S22 1 ID report lo. LOS1G, Jm 2, 1940.)
>

c. Oable. Two sizes of cible ore rerorted in wea by the
British, (I) 20,000 fest of cable of 1 tom bre-king stren~th, (2)
a chortor len~th of 3-1/2 tong broslziny strength. Ilention is rade
of the nse of tanered enble, Heferenco is freguently rade of cable
of 3 . diareter. L sivel hns beon found pecessarg ab the poind
of bulloon abtzch—mb. TIao ¢ible is six stroand and is as obtiff
az is congistent with spooling on 2 winch.

d. Gas supply. Hsdrozen is carried in & troiler, conbaining
bottles welpning Ga. each havins a capacity of GOD cuw. Dbe of a5
at atmosplieric pressurc, storsd at 3000 1bs./sq. in. prescure.

e¢. Costb. Tue cost of a ecmolebe British wnit is siven as

415,030,
3., Orpenization.

(3ec IIID report 40016, Jen. 2L, 1$h0)
LA ™

s T P T I
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a. Adr Dofonse Syotene Tas Adlr Dofoense Systen of Creat Britadn
conzists ofs

(1) 7The Concbal Corxiand = 25 oquadrens.

. (2) Tne Cboerver Corps — 15,000 civiliens, orercbing
observations sbaticns § miles
anard, under control of the
Ficaber Comrrnd.

(3) The T'imater Corrand = 3 Groups (like our wing) of
4O sguadrons total.

(4} The 2 Arby. - 7 divieions of LA Arbky., botaling
155,050 olficers And ren.

(5) The Rorrnme Billcons—-il asqwadrons.
(6) Adr bBaid Preesvbions—— umerovs clvilimng.

. be Barreee bolleon squadrons arve orpanized into Conbors
(eorr@spording to our pronp) based wn propraphical considerticns.
Cne ouch Cenber, conbaininz 10 cquadrens is chinrged with balloon
orer<bions in the Tonden area. Tiis Cenber operabes 500 balloons
ard emrloys 120 officerc ard 5380 ren. This docs not choek with
the firurcs for the total barrase hnlloon orerubions in Great
Britain which uscs Ll soundrons conuisting of 33,000 officers ard
ren. EBach balloon cror consichbs of 2 1iC0s and 10 yeon, mostly in
the aze group of 30 to 5O years.

ho Cporctions. Balloons are cited in depth and zeatbered rather
thsn in cirglc or dooble rcvg abovt the perircter of the deferded
arca. Roport lio. 6-5-2083-1627 Lpril 26, 1540 says of the London
defence, MAlrost every little pork hac oae Earra’e Prlleon, one truck
with winch, o fow cylindere of gas and ten men. Thcy are orerabed on
deyo of Little rind, waen Lhe iy is cloudy or overcast arddl are not
. put up onfcloar, cloudless dayc or niziis.t In one fale 250 balleons
viere lost baforc oporntine as above. LU 2000 feel ther ray bo L£lowm
806 close torothor as 1200 feet, or nt 3500 feet with o 300 foot
intorval. Adr Falletin Uo. 6, Doe. 7, 1939 stabas, WDue to losses
frea licidning and rales, barrace balloons are floum only wiicnh the
wealher is favorable or when threst of air rnid ~akes operabtion
necescary.” Adir Bullctin Lo. 11, lar 8, 1940 indicates thab liitos
are underroint teost, being particvlarly valuable wuhen winds are boo
hirh for belleon cpcrations. Ialleons aro opercted from borges or
prafts in wmbor areas and fron boaks for convoy proboctions 4ib Londen
bedloon hondqearters 45 a rap rcon showing the locatien of all barrace
balloons by a lisht for each balloon rosition, the lizht bein~
i1lwvinabed woon the balleon is in £1icht.” Food is propared in squodren
resoco ond distritvied to balloon pooitiens by fircless cooler. Livht-
. rine protreticn has been afiorded by o retullic bond rloced abovt Ghe
t ooy disreter of the balloon ard cbbached to the coble gysten.

e s - -
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5.

Talvue of Barrace Balloons.

T = S L "
T o 100

2 A

Tho British evidenbly consider the

Palloon prrrase of freat valie since theyr emplor 33,000 officers and

pen in this
that within
they act 2o
ardlllery.

eable is so

service and operate over 1UCO balloons. Reports indicate

the arsas and albitvdes protected by low albitrde balloons

a greater deterrent thzn do firhber -wiation or nntinireraft
The hish altituds balloons arce nobt so offeebive, since the
li~ht that voually eufficient damare is not done to the

nogtile aireraft. Tho Britich orpcrrbions have nroven that b-llocns do
preverd nerial nine loying orer~tions. Tne rocent heavy bombing of
London (Sept. 16h0), in opika of the wae of barrase balloons, rerely
showos bhal bther are not cffestive in defending g large orea acdingd
high altitude area borbing. Thoir grester vce ic in the defense of
small eonecntrated objectives viore precision borbing is neceszary
Tor cfficient destraction.

/s/ Clarence B. Lober

s

aldia

CLARFICE B. LOBOR
Lieut. Col., Air Coryps.
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TTER T Py Ten Salef of tRe Lir Sorpo.

L5 U RS i The ols of Trerense Illeons in rilisirernd

I. e preblo nreoioontods

7o dotoresine e rolz of borryte balloons in wntinirceralt
doflonso.

IT. Fackbs boarins on tln ~roblor.

oL
[P Py io1

—

1. ln efficicnt snbindrerast defonse o cno ileh, b rini-
vur eoot, cploys fL L Fochn nplictilc 1 oans oL preseetin: hoobile
aorisl op2rabicns over whe doefondod cron dip gweh . wmer 0 B0 von o
ors ollcchive e rahilitics of one roors b0 svrole- cnt bhe liritnlions

of tnobhor, 24 trus srocont the sironteoh e Winsd definse.

Al

pilibizs and Tindbabicns of Tho Variops ! owng.

R, Srtinirerach Artiller-.

(1) i J-F\JJ J1i5d o,

(1) TI% ern brin~ firc ~owr to bonr on hostils
ror-LU enboric~ Lbs redius of relion rorrdloss of 45w 27sad of
isat of ovmeh adrernft.

(bY  IL ern dobrel Buc areroach of nireradh
witain ite rrliue of ~ebion cawl doborling bl rnepaziienh s leention
of pare in sroee, ornd Ghe Bhon dircetion and o M;fl of £1i-nb.

(s) It o~m illv-dnmabe omd rerder viaiels air-
eraft flxin~ ab ni~nk oithin ite rding of neticon.

(2) Liritticnc.

{(2) Ib iz li~ibed bo o & ol) nnit rrding of
achicn, within vidch 1%s woarons zrz oifective.

(b) Tuaiz pooires o nw ror of vnibs to rrobact
A 1 aroroacncs to mn objoctive, of wiech, 1f Tie objicctive or nrel

deforded 4o larze, oily a4 part can ke brourih to tuar on an cnery vodli-

ing & ginsl: raid on bhe objestive in froc bob one Jdirection.
(c) TIts effcehbrvenzos 1o rodveed in progorticn

Lo b nusbor of hogbile adrveraft oomlosred in o oinrle raid sigee
one brttory con fire on bnt‘ one 1r*-;1'mr- at a I'“c

fﬁnah@ﬁ %wmﬁm@

i L PN g “m

L
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(1) tn antiairersft ortillery defonge of one
objective is not raterially effective in deficrding cnother objective
sevoral miles awny and owbside itz rading of actlon.

(e} Cloud leyers bolow the lovel of hogtile aircralt
prevent or interfere with the cigabin- of bic runs and the micht
illumdination of such airerals.

(£f) The cquirzent of Antlalreraft frtillery units
ig coshly and requires a long btire for rroduction. The woapons
of rn antiaireraft artillery re~ironi cost approxirately 32,037,000.
One rerirent reinforced by one pun bobtory is needed for the rinirun
a2cecpbable defence of o cincle concanbrted objective oneh as a bridze
or conal lock.

() 1Ine core of dispersion of fire iz larre at the
hirher altitndes, resvliinz In redvesd cficetiverses of fire.

(n) It comnot deterrine tiie poscition in space wirdch
will bo ocewried by bhe tzrget airplore ot bhe tire silwn the
pro,echbile fircd renches the altitude of the airplane.

be Pursuilb Aviation.

(1) Capabilibies.

(n) It can brin~ fire power to besr on slower
hcatile pircratt onterin~ its rediue of sction.

(b) TIts rading of action is relatively larze.

(¢) A sinrle aormbat fore: ean be used to dofend
soverdl or evin rany objectives.

(1) The effectivences of its fire pormrr, relative
to that of thn hostile aircralt crcountered, iz nob adverscly
arfectcd by increcse in bhe albtitude of hostile zproach.

(e) It roo tac ability to select the ranZe -nd
othor conditionc of cotbat.

(2) ILirdtations.

{(a) Tt cammot force covbab on aireraft having a
spoed of £t preater than its o
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(b) I cannob ke offectbively used =t nirhit
valesns bhe hootilo airersfb is 1ldndnated or its reocence md
. location rode lmom in ooro ohher | arner.

(e) Tor iis ellective crwloyont on rround nlerd,

sn odreraft intercordion nehb or otbey smrnine sorvice is regoired
cxbording akonb 120 =ileos akovt the ohicsh or -hicsts te be defended.

(d) If oniy a redvecd alreralt intercopblon not
can be esbablisghod, bthe adr alord 1 »~thed must be voed arnlnst
hosbile arproachos at bes hi-hor albitedes.  This n.qnlraa threc or
foar Ltirco the rm ber of zirerolt in eo“"*r-:l.“":.on, taleg o sirdlar
inoroaze in mworber of trained ruroonnel and tromoodously dineroasns
tie coct of =oinbovsareo due bo Uho .ueit preaber norber of adreraft
hours flovats

. (2) If no sdrcroib intorsepbion net esn be
esbaglished, dho use of zir natrols Yr-aores necessory, with a
ohill r'rp'rbnr cozt in a-~ornt of rﬂrs&*w\l eqvirrent nnd the

raintenones tiorcof, 1 bhe swro mwounh Oi‘ Lire rourr is to Fo

deliverad at any Sire and ab ong poind,.

(£) 1Iks ciffestivensss is reduced as the mur-
boer of hootile aireralt cenmasnd in a single raid ainereases, but
nob, lowever, As rueh as ig the ¢ Jibh antdairersfh srdiliorr
since, dwe to ibs larper rodius oi ».,+:Lon, bhe cner revains ex-
poscd bo ibs fire power for a ruch lonmer porded of tdee wen wooulic
aireralt 14y ke sveecossively ocnoaod.

() %The cquirment of Fursvit sonadrons is
costly and rcouives o lono bise for procdvebion. Tae weaproas of a
Turcuit squadron cost approxicately 900,000,

. (n) Tts effcchiveness is reduced by weather
of poor vimibility.

c. Brarrooe Palloon Defcnsa.

(a) It cz:r,n, throun thread of dostruction
doter ond practicnlly prevent Locbile nerial oporabilons over the

a2 r

aran defonded, bolow the cltitnde at which the belloons are flom.

. v T R L DL
;‘L*ﬁti’bgi‘il' ef'mwtf - 1rw¢§l’ﬂ
f b ' e 5
B | ————ny.
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(b) Tbs effectiveness is not reduced by the
mker of hostile aireract casascd in o sincle raid on the defended

. objoctive.

of leow wioibility.

(e} Ibe effcctiveness is increased by sreather

(1) Ib is effeckbive abt all bines when in vse
siithout nesd of cdwnnce varning of diie apprench of hostile alreralt.

(e} Tt em be used above o layor of colid over-
gast elowd for purpoces of deconbion.

(£f) Tt forces hostile aireralt bo hivher 2lbi-
tuder baoreby rodvein the elffectivoness of procision borbing of
srall _bjoctives.

. () Leowo bire ic rejuwired for the nroduetion of
the cquirrent snd roca lese tir o iz recded for bhe frainin~ of
operstine rorgonnsl.

(2) Iiusitations.

(n) Tt ic donbbfvl if it can be nsed &b
altitvdes hizner basn 15,030 fect ond it is desbbifnl if tho enble
widieh esn ke carricd to albiludes bichor than 6,000 is capable of
destroyin alrcralt nilch shrilic ib.

() If umed abtovo o larer of overcast cloud,
it oy disclose the pooition of the defunded objootive unless : oved
therefron for parposes of decrrbion,

() It carmob be vsed smen hivh winds prevaile

. (&) IL has no effect on hostile aerizl operations
comd iobed at albitvdes kichor teon thab ab wudieh b Balloons are
floun, cxercph to reduee the effectivencss of precicion kerbing of
oradl objeetives.

3. Tne ission of DParra-e Balloonss The rmission of barrarn
bolloons is BG4 GGET encry Avianion frcr cnterine arcas rrobschbed
thoeely, bhugs —

2. Frovembine boryin® Lron altitudes telow that ab unich
the balloons are flcwm or reducine the nccurncr of borbing conducted
from llrher albitudes.

N e CEFETECR R
LI TR R At bbbt
W' ifg""? ‘.'b P b LI N
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b. Reduein~ the vortieal dirension of the ooeee to be
. denicod tho encrry by the operabicns of rursuitb aviation.

g. Froventins lovr albitude nogtile awrial sine lovine
operabions.

d. Defleching 1" oatile alrcrals from nabtoral routcs of
approach and forcin= bthe of routes defended by other merns or
less eooily noviguted.

c. Foreing bhe cnery to hi hur altitudos ab which the
effeckive ran<c of airsraft detectin-: arparatvs is rreatly increased
thms ivine carlier warning of a hootilec aprrozch wihlch perrdis the
vorce efficient aorloyrent of purcoit aviation at preatly reduced cost.

. ITT. TIne Nele of Zzrramc Boloons.
The emnloyrent oL borrare balloons in con,Junct:Lon with
elther or both antiaircraflb ~cbillcry and pursuit avigbion ls indicabs
urdar tn or 113 of the follc.dina conditionss

s non S defonded objoctive ip liribed in sise md
preaicion Yo bing is reyeired for its efficiont desbruction. ¥

be In rcoions vacroe rround alort rmrouit protection
carmiot otherwise be clTicientl; uscd.

. In rerions where roor vwisibility or ovorcast cloud
prevail, .o

de Tn roions ubors hirh srfinds do not freguently ocour.

. T7. OConcurrences.

This report wos dicenssed ab lenvbh ith all rorbers of
the sbaff of the Sir Defense Corpander who are in accord.

/s/ Clarcree B. Lobor
Clarcrce B, Lober,
Lieut. Col., A.C. .
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INFLOYICHT CF BARRIGE BLLLCOLS

1, Lhore nsed
Barrage Balloons are best used in -
8. BRegionz where poor visibllity or overcast cloud
prevail, and
b. There hish winds do not frequontly occur,

2. ["ssion
T Tre mission of barrage ballosna is to dotor onemy
aviation from cnterine areas protoeted thoreby, thus -

&. Freventing bomba.nr«' from altitudes below that at
which the balloom arz flom or reducinz the
aceurasy of borbine conducted from higher altitudes.

b. Redueiny the vertical dironsion of ths space to
be denisd the eneny by the operations of pursuib

aviation,

¢. Proventing lew altitude hestlle asrial mine leying
operations.

d. Deflecting hostils airereft from nmbural roubes of
approach and foreinz the use of rcutes defended by
other neans or leos easily navigated,

e. Forclng the ensyy to hicher altitudes at which the

effective rento of aireraft detecting aspparatus is
-greatly inercased thus riving carlizr varning of a
hostile approach which prrmits the more efficient
employment of pursult aviation at greatly reduced
coot.

3., Employment
&, Barraso balloons are employed in the defense of proup-
ing of importont irdustrial or military installations
so dispsroed as to reguire precision bombing on each
individual objective for their efficient destructicn.
b. Barrace balloonz are not employsd in the defense of a
single objective unless its rrotectiom is of tho
ubnest immortance.
¢, Barrace balloons areemployed .long coastal frontiers
whare by forcing tho cnewmy airplancs to appreach at
hizker nlbitudes the range of alrcraft detscting
apparatus can be exlended far enouvi to sea to pormit
tha nooe of ground based parsuit defense of important
oblectives,

“{5%? ’ﬂrr “{‘:r;n ﬁﬁ:ﬁ;
ﬂmmwé :ﬂi,”‘ff ffif‘ H !ﬁ%ﬁ?‘{’%*
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Barrage ballocns are erployed to srect mobile

barrazes intonded to bloek an esanily navigated

route to an objective anl to deflect the eneny
aircraft from an avea or roubs diffienlt to

deferd to one offoriazr ireater nabtural adaptability
for antiaireraft delenss.

fn application off ths above is the erploymsnt of
barraze ballocns to reduce the alr space to be
deforded by pursul’s and to force cnemy airecraft

to altitudes e_sier defended by antiaircralt artillsry.
Barrage balloons may be floun from barges or floats

in defending waber arens asalnst enery asrial mine laying
operations or in deflecting the cremy from folloiling

a river to an objective.

. L. Ballocn sitas

Balloons should be sitcd in accordances with ths following

Tho arca to be occupled by a balloon barrage should
extend about one nils beyond the line ~% waleh &

boub could reach the defended objective if released
Tron an airplane flying tovard the defended objective
at the albtitnde at which tha ballcons are then being
floun. Ab 300 m.p.h. airplans spoeed, this would reguire

the boundary of the barrage to exterd 2% miles outside
the defended objective vihen balloons are flom atb

5,000 feet and 4 miles when flovm at 15,000 feot.

The balloons chould be distributed throuzhout the area
in an irregular patiern but generally of unifornm density.
The digtribution of suitable opsrating sites will
usually resuld in the desired irregul-rity.

8ites should not gensrally be over 1/2 mile apart.

Sites should provide sufficient cloar space for the
lpunehing and bedding obssrvation.

Balloon beds sheald provide reasonable shelber from wind
and gorizl observation.

Shelter should be available for bhe bailoon crew.

Roadz should be availabls to sach balloon position and
should prelerably interconnset balloon position and the
aquodron and group headovarters locations.

FPole lines for the erection of telephone lines ard
availability of clectric powur axe desirvable bub nob
gegential.

-2 -
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5. Ieignt ol flying
Ze In clzar, clculless voather, bulloons ave floum
at full operabins beichd.
be uhen closds exist either ceatbered or solid, halloons
are flom above tke cloud basz levsl but never pro-
Jecting above the top cloud loval, cxeepd for purcoses
of deception.

6. Control

2. The general tachileal comtrol of barrare balloons is
voestsd in the Lir Defonse Commonder of thy dictrict
in which opsrating.

b. The detailed tactical control as bo when anl ot what

. toloht balloosns will e flom is vasted in the senior

EB comrunder on duty in the area defended subject to
the orders of the Fursnit Aviation Gommarder on duty
in the sar: arca.

7. Qormmnicabions
8. The basle means of cowmmnlcation in the sguedren ic the
Lield telerhono. Telephone comunlcation should be
eetabllshked between squadron opzraticns ond soch
balloon position.
b. DBobth telenbons wnd telobipe are used in cowwmnicutions
betireen the cquedron and sronp hecdouarters.

g. 3otk teletyps ord roiio ave uzed in cormprmientions
vetwesn group heedquarters and hizhor end adjacent
echalens of corrnard, voually the Adr Defensz Commander,
Pursuit Cormurder and bl Ldrereft Irbtillery comander.

. S. Otkor Sional Yunchtions
Rzdio and viswal noans of warnins frlondly aireraft from
enteriny tho arca protzetsd by barrazs balloons should be caployed.

9. Group Headanarters Jquadron

2. The group hoadouarters squodron is reszonsivle for
production (hydrozen) and storaze of liftiny cases.
whon squzdrons act irdopendently they will of necesuilby
talze over thiz ard obher sroup functions.

® o
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k. It is responsible for 3rd echelom of mobor
vohicls naintenance.
e It 15 respomsible for repair of balloons of a
nature beyord the capabilities of the scquddron
but not requirinz devot or factory cobion.
d. It iz rosponsible for providing suitable woather
information.
g. It iz respongible for cdoinistrative functions normally
performed by an Adr Corps group.
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Febary 3, 1941

MEMORANDUN F(R - The Chief of Staff:
SUBJECT - Employment of Barrage Balloons.
1. The tactical employment of barrage balloons is based primerily
on the following factors:
. Existing weather conditions.

. The operation of friendly bombardment and parsvit units.
. The operation of hostile aireraft,

o lo'ip

2, War expsrience proves that operation of a fixed barrage will be
. dangercus to our own aireraft umless closely econtrolled and coordinated
with the operation of our on aircraft. A mobile balloon barrage cannob

be used unless similarly controlled.

3, The doferse of a balloon barrage by antiaireraft artillery is
secondary in importance to its coordination with the operabion of friendly
air units.

L. Information pertaining to the operation of ememy aircrafi is &
funetion of the Air Defense Command.

5, The Air Corps operstes the Army Veather Service.

6. All previcus experience in experimentation, supply, training,
and operstion of all types of lighter~then-air equipment has alweys been’
in the Adr Corpa.

. 7, Numorous and cenbimminc studies have been made by this offies
for the past year with & view ‘o detarmining the rumber of barrage bale
loons reguired initially in the United States, overseas departments, ard
leased air basecs. Suck studies are on file in the Office, Chief of the
Air Corps.

8, Tt is not believed that Coast Artillery conbrol will be as ef-
fective as Air Corps control and may result disastrously due to a lack of
egsential coordination and cooperation with frierdly air units,

H. H, AENCLD,
Major Gemeral, Air Corgs,
. Acting Deputy Chief of Staff,

e
LRESTRHEAED:
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0ffice of the Chief of Coast Artillery
tiaghington

. GOPY Jarvary 31, 1941

UBICEANDUL To the Chief of Staff.

Subject: Barrage Balloors.

1. Current Ver Department policy designates the Air Corps as
the "developing erm for barroge balloons ard the Cozst Jrbillery Corps
az the Pusing am." It is my opinion that the Joast Artillery Corps should
continue to be designated the "using erm® and that Coast Artillery troops
rathor than troops of any other arm should man barrage balloons. The rea=
gons for this follow:

. ae lilitery aettocke reports disclose that when posaible
barraze balloems should be protected by antiaireraft fire from attack
by eremy plancs.

b. Both balloons and antialreraft artillory serve a com-
mon purpose. That is, both are used for the defenss of limited ocbjecw
tives. Neither the one mor the other is apt to be used exclusively in
the defense of an objective if both are available. Cormarnders of anti-
aireraft units rmct have a gound cenception of the tactical employment
of ballocn unitsz, ard likewise ecommanders of balloon units mist undor=-
stand the tactienl disposition and the cffectiveness and naturs of fire
of srntisircraft artillery.

c. DBecause antiaircraft and kalloon unite normally will be
in elose juxtapcsa.t:.on, a real eccnory in the employmont of administrae-
tive, supply, ard operational personnel will result if they are elements
of the sare comands.

d. Thke tactical employment of antlalreraft artillery and

. of balloons sheuld be tausht at the same schools and training centers.

e. Turther study will in all probebility indicate the de-
sirability of including barrarc balleon batterics or battaliors as com-
perent parts of antiairceraft reginments.

2. The crow of o barrase balloon can be taught quickly its
duties. After a week of instruction, the enlisted persormel should be able
to handle the balloons and grcurd equipment. Untll an emergency occurs,
it would be uneconcmical and unrecessary Lo maintain in being any consider~
able number of troops assigned to barrage balloon units. Selectsszs, either
whits or colored, osmald be trained readily for the purpose.

3. s irdicated in Parasrzph 1 above, officers assigned to bhare
rage balloon units mst have & knowledge of The employment of antiaircraft
. artillery. Should it becoms necessary in the immediate future to orzaniss
balloon batteries or batbtalions, the Coast Artillery Corps is in & position
to furnish such officer persomnel for they could be drawn either from the
16 harbor defense raegerve ragiments that are not ncr and will not be re-
quired for harbor defenss purposes, or they could be taken from the 62
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enbiaireraft raserve reginents. ETnlizted cadres could be obtained from
active antloircraft regiments arnd the remaining enlisted porsomnel from
replacerant centers.

Under normal pezce conditions, it is believed that with few
excopbions all balloon uniks should be in the Wabtional Guard, for it is
understood that the anmmal cost to the govermmont of raintaining a YVational
Guards—asn ig oaly about one-twentiz? (1/20) that of raintaining a reguler
soldier., Thers are 22 Hational Guard sntiaircraft regiments. ‘ere a bar-
rage balloon battalion {four batteries) added to oach of thess regiments,
troops would be availebls for mamning approximutely 3,000 balloons. (Aboub
1,500 balloons were in daily use in Great Britain early last fall. Pilitary
Attacha Beport 9/23/40.) These batteries, of course, should bo maintained
at greatly reduced strengbh, and exnansion effected after the emergency
oceurred.

be Ho stuldy has besn made to determine the mumber of barrage
balloons required initially or subssquently for the United States under the
various categories of defense; or for the overseas depsrbments ard bases,
Such o study should be made in order to determine the numbar of halloons
that showld be maintained in depot storage.

Beczuse of 1%s vital lmportance and the dangzer of sudden
attack, it wonld appear that a balloon unit (one or more bathteries)
ghonld be maintained in tie Panama Canal Derartment ot 211 tinmes, and probably
gmaller nmuwbers of balloons in one or mor2 of the other oversezs departmenis
or bages, 4 barrase balloon platoon (10 or 12 balloons) likewise should be
stationsd for purposes of cocrdinated trainine at each of the larper anti-~
aireraft training coentors in ths United States.

It wonld appear unnecesicary at this time to organize more
than encugh balloon wnits to man 120 o 150 balloons. FProbably this would
require from 60 to 80 officers and from 1,000 to 1,200 enlisted wen. I
small balloon units are to bz organized at antiaireralt training centers
in the United 3tates, it would be my thought that these unita be arpanized
within existing anblaireraft regimenbs, from personnel slready sssigned
thersto, This same progedure teoo probably could bs folleowed in the over-
seas departmonbs.

J. A. GRECH
Major Gensral
Chief of Coast Artillery
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TORALEUN FOR: The Chief of Staff

z Subjoet: Barrage Balloon Develepmant

1., fhe probla, oresartod.

Oroonization of Borrage BEalleon Souadrons,

2. Fracta nesrin~ npon ths problen.

a. LFD hzz Dren dirzet:d (Tsh 4.) to rsoubmit
WP 1098-15 (Tab B.) coverin- (a) uwse of
civilions to Till ocut ecrews of barrege
b2lloonz; {b) thg practiechility »f voluniesr
eivilizn unitay (e} ationzl Gusrd units,

e The pressabt Chiszd of the Ady Corys submitred
(10=EmiD) o "Ppezros Der Eorrore Solloon
Develocment® 7hich contemplat&v ap=ration of
tarrc~s telleo-ne by fhs Lir Lorps and an
inerszss in thr otren~th thersfor.

¢, The Alr Corps 1ot Barroge Balloen Sousdron wac
authoriczd Sept, 11, 1940 to esrvice teot
tarress balloons with. the Chiefl of the Air Ceorts
rzavonsitle for vIrsonnzl, orsanization and
training.

1. The Chief of Cezet riillsry with Lir Corre e-ncurrsnes,
recormenasd . aren 30, 1923 (Tab C), ths air Corps to

b char;ed with the developrent of barrage hallome

and AL vmites e charged with thair orsration

seearce:  {a) the Ceast Artillory ic charged with

the orzration of M artillery, Gearchliskbs, ste.,
regqnired Jor seound A defersa; (b) barrage valloons

zre zmorilisry teo 34 and raching cun defenes, and ths
leccaticn of Lullesns ard jmms reogquire clog: enordinebion
(&) =%hz o Jkurutlct of harrans btalleors by the air Corzc
iz wront in wrineipls and vasteful of tﬁrJonnm”-
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{d) Troinine necessary not difficult to elve
ragy woldier. T . issued a direetive inpla-
rentine thece r con endations {(Tfub C). For
gorerally sinllar rocsons, tho prosent Chief

of Cozst ‘riillory recomrznds ro chantes in this
directive (Tab 7).

g, axbensive ard rsasonebly elfcctive usz has been
rode of tie barracs kballcon in the eurrsnt v,
by ooth In~lend ond Gerrony under the contreol of
thoeir respective Air Foreces. dvery najor nobtion
(oxe2pt the U. S.) charses its air arm with
oparation of bavra-e balloons (Gereral Chaney),
. The Actin~ Chief of Staff (Gensral Arnold) kalicvec
thed berrage ballo-ne ashould be under bhe contrel
of ke _ir Corpc (Tab &),

£. 7The C. G., GM} lir »ores, staied that barrace balloons
gno4ld not be o part of the Air Gorpo.

2, In view ol the Lacls appearing ebove, o decision
pluaelne the resvenziblility lor tre dovelcep eni,
procure eat, ard orzrviblon of barrate balloons
gnoald ko made before definity rocommendations
covering pointc omumsrated in sub paragraph 1, shove,
are precented.

3. Disecugsion.

. 2. Pursuib avicbtion io the basic defonce wearon, due
to ito mobility and effective fire pover. dei.

anl korro~z balloong complensnt rarcult aviation.
This rust pececsarily contimue Lo be so, dug to thelr
relakive irmobility. ALl thrse choudld oposr te oS
distinet tron wnits in th: air defince comrand. Thess
Viireo olerents tust bo so elowcly coordinoted Lkab
they onszrate virtwally as a sinels unit (Tab ).

b. Barra~e balloens and A are as o rule erploycd to
protect tho ca~e Llirdted obi-ctives und arsss.
Llerenta are intersporsed and motually supporting.

—~ A5 dTTE N I ,
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S3ince barrase balloons rmst be protected
by Ly east be shifted freaquordly; and
have approximately the sace nobility; more
eiflcient anl rcono*rica."i adrinistration
chould be abbained if A ard tho barrage
ballo-ns were undor the sars comrander.

e. The factliend uerployment of ballowno ard A3
conghituter an intﬂgr.-.foﬂil proble for wideh
JA ard barrass balloon com andsrs snould
bo thorou~ily trainsd. wince tralnin: of
ereve 13 noithir eonplicated nor arduons,
Yo rointenarce of ary considorable oumber
. with barrage balleon units 1s uneconomicsl
ard umncessgeory, until an exarisney urises.
Tre question of trained orficor poraonnol
w111 ke tho bottlencek. The Lir Corps traincd
officer und spocinlict sibustlon is acute, due
to the trorsrdons exrension Lt is cxperliorncing.
Tho Ceant Artillerr stabes that it can provide
both officer ard eniisted cadres OJrom ths 16
harbor deTecco recerve roglnenis that cre nob
ner ard will nobt be reguired for hurbor defenss
purpeses, or frosm the 62 rescrve A\ retinents
(Tab F-1) exictint ard projected tralnint
focilibices Tovor assicnmwent of barrare balloors to
the Conzt Artillory.

de Farrare balloonc are o couparatively nwi w-apon
. ard fociliticc ard guenly orgcnizzticons lachk
developrant, tor opeedy devoloy.ent and fiicimmt
oper-tion, unified contrel i3 ascential.

hs Acticn Recorrerdod.

e That the Chisf of the Ceast faxtillsry Gorps be
erarged with the dovelor: ent, precurs-snt, and
operotion of barrace ballcons.

, - o
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. b. That Gereral Staff Mwrlsions, Aty wund
Dorart ontal Commznders, Loo Chief of tho
Alr Gorps, and ¥'e Chiael of the Coact
Arbillery be nouvitdicd of the action tazen.

¢. Tkat all pancrs boe roturncd Lo the .or Ilans
Divigion {or comyplimnce :iith reverandw.
903 21765=3, Drea-tsr 5, 1940 (Gab.h).

-

L. T. Goror,
Brit. Cortrol
aetinT Zsoistant Chicf of Stalf

Tab A - ($3/21165-3 (12-5-10) [For 'ss't Chier or Stail .ED/

Tab B = WD 1098-15 (10-19-40) Jremo for GhicT of Uhars/

Tab € = i3 452.3 (3-20-23 ) (riczel.) T st Ind. /netion ov 1923/

Tab D - Fare 2 of G=3 papcr or :arrare galleon Yrps (G3.42550)
Somt. 11, 1S40/

Tab T - €03 21165-2 (11-27-40) /OiTicers sest abroad Tount ete/

Tab F - Lero fr. C. of CA to DS/3(11-€-10)

Tab T= | cwo. Tr. G of G4 to C/O (1-31-21)

Tab G - [ ero fr. Gon. Srncld to G/F (9-3=41)

Tab H - I'gmo fr. Gon. Lrnold (3-1/-41) [ icsues instrucbions
placing Chief of Staff's decision into er)ecif

-An
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, ; Of Stare, G-3

Kesistant Chrief of SLaff, Gmpsmeso
; Assistant Chief of Staff, WPD - -~

™y assistant Chief of Staff, G=1 . s

) eneral Brett, QCAG. .7 :

Barrage Balloon Development.

The Chief of Staff has designated the Coast
Artillery as the using arm, and for the time being, the Alr
. Gorps as responsible for the experirentation, development
and procure~ent of barrage balloons. The following initial
instructions are issued to place thic decision into ect:

1. The Ist and 2nd Ballcon Squadrorns will
furnish at lsest 50% of their existing personnel whiech will be
utilized ag a cadre for the organization of a barrage balloon
tralning center and a development and experirentation station.

In accordance with existing instructions, the 3rd Barrage Balloon
Squadron is desigrated to service test the proposed Table of
Crganizetion ard the eonipment now under procurenent,

2. The Assistent Chief of 3tafy, G-3, will:

2. Issue necessary instrictions to appoint

& Board of Cfficers to make recommendation as to the location

. of a suitable site for = barrage balloon training center, The
Board will consist of two Coasi irtillery officers and one Air
Corps officer nominated by the regpective Chiefs of Arms.
Instructions to the Board will include a directive that the asite
will be so selected as not to interfere with scheduled comzerical
alr line operations or military and naval f£lying activities.

b. Submit recomrendations to the Chief of
5taeff as to the rumber of barrage balloon groups and sguadrons to be
organized; their assignment to alr defense comrands, A.A. training
centers and to foreign service departmerte; and the rrocursnert of
personnel,
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MEMORANDUM FOR: ~Aesistant Chief of Staff, 6-3
. Assistant Chief of Staff, G-4
Assistant Chief of Staff, WPD .. -
Assistant Chief of Staff, G-1
Chief of Coast Artillery
General Brett, OCAC

Subject: Berrage Balloon Development.
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3. Tke Chicf of Congt .irbillcory will:

4. Fornish the

ancistont Yhiel of Staly, G-3,
without deloy, the rumes of two Const .xrbillory offieers {or

deteil o ti: Beard of OfTLlecers derirmoted in gurcgruph 2 2 cbove.

be Suabrdit recom-cndations covorlng

(1) Crgunizallion of & berr.pc balloon training

conbors

(2) Persomnol to bs nods cwallable thirafor;

(2)  Ilecesscry heousing and othor faeilitics

Plang <1l bs

tooed on bhe intticdl orpanizotion

ard troinine of 1/ edquadrons &nd nscgssory

hecdanarbers

¢. Ee rosronaible for
valloon uniic cnd the developm.ut of

de Submit irwoziictely
advisabiliﬁy of tremaferyiry tF- Jrd

vt tie tralnire cender.

the trainirg of barroce
opsrationl doctrine,

reeorondablons conen rning tre
Larr- e Delloon Lawsron to

Carp Iowie, 1exas, or othur 1o:ubicn, Lor the parpese of expoditing

the service tept of the ¥able of Crponization for o barrare balloon
equzaran ard the barreoe balloon equilr: emd nov vnder ;rocur¢*ﬂn?
pénlltm decicion ne to ths Llocution of tha barroce balloon troinirs
conber. Houcirr vYer thiz unii at Corp Foude heo slrendy Loen cone
abrucetbed.

L. Tho Chief of the Ar Corps vill:

2. Be responsible initially for szpsri- enbabtion,
doveloprent, wnd procurs-ent of barrage Talloons nrd such asccoiorles
ag are Llr Oorrp itzrs of comivent.

b. Initioto action to rrocura rraddo ety od Abiencd
barrere balloong ard ceecvsory caniyment in crdsr o naintein con-
Fiadily of ayeduction raliin: aveilable tharcfor not to exceed
~10 000 002 fror currest runds svailable to the Adr Corps. The srummi
50 Lysu will bo replaeccd, by funds inelnded in 1942 egtimates for the
proca:e'mnt of 2500 b&lloon" ag aoprovoed by tho Uhlmf off Storf in

03/21165=3 doted Doce ber 5, 1940,

-2-
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g. Furnish ths losiztant Chied of Stafi, G-3,
without del ; the rnane of on2 Jir Corpe ofiieer vor debail to
the Doard of Girficwrs decirroied in parcgrarh 2 b sbove.

d. Bubrit to the Chiel of Const irtillecry the
rares of all officers of the Adr Corpo exyerienced in e oharitich
of lightcr-than-cir >guipnent, +hio con be nade available Tor the
tarrage balloon peosrsri. This list vill include I'sserve Ofvicors
not now on active duby.

£o  SUomit to the Chief of Coast .rtillery the
nar g and qualifications of those dir verps »nlisted rer now
assicred to the 1ot acd 2rd 2alleoon oanc cdrons that eun be rade
zvelilable for the barrate balloon rro-rar. 7The rop 5o trarcforred
will be gualified in ths ral denoree, ropair, and opercation of
capbive ballcons and balleoon vinchaes,

5« The Ghlel of the idr Corns srd ive Chief of Coast
Lrbillery vwill eoopirate and will ecoordincte treir iders to
ths Tullest sxlent,

(8irned) H. . drnold

H. Ho MLOID
«ajor Geansral, Alr Corps,
c.!—

3
Acting Dapaiy Chief of otai'f

. 1
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* . INTER-OFFICE MEMORANDUM .

WAR DEPARTMENT, AIR CORPS
Office, Assistant Chief
Materiel Divisidn

JFBiagsibl
Wright Field, Dayton, Ohio

. Datc Saptenber 2.. 19L&1
TO: Chief, Experimental Enginesring Saction, Wright Pisld

SUBJECT: Bquipment for Barrage Balloon Organications.

L e

1. Yhis i:s with reference to Inter-0ffioce Memorummdum from
Exeoutive, Qffice Chief aof the Air Corps addressed to the Technical
Exeoutive, Materisl Division, Wright Fileld, dated August 25, 1941,

2, Reference requirexents for aquipping five battalions by
January 15, 1942, and fourteen battalions by April 18, 1942, efforts will
be mads to provide the iteas of equipment, procurenent of which has been
assigned to the Experimental Enginsering BSeotion.

e Requiremsnts per batimlion are ss follows:

Item ¥o. Item Quantity
1 Balloon, Barraze L.A. 135
2 Balloon, Barrage H.A. 13.6
ﬁ Cable, Low Al%itude 11
Cable, High Altitude 10,8
9 Eydrc_sn Gensrator 2.4
20 Iraek, Balloon Winch 111
21 Kinsh, Type A= (L.A.) 11
22 Winoh, %rgo A=ll §mobilo) 22.2
Z m, ¢ A-10 H.‘..) 21.6
¥raotor and semi-trailer 22,2
4.  Total requirements for five and fourtesn battalionas:
Ttem No.  Ttem aan. ERH00 15
1 Balloon, Barrage L.A. 675 1890
2 Ballo'n, Barrage He.A. &8 190
ﬁ Cable, Low Altitude 5§E 1554 -
Cable, High Altitude 151
9 Generator, Hydrogen 12 168
20 Truek, Balloon Wineh 555 1554 : -
21 %inoh, Type A~9 (L.d.) 555 155, -

Signatlure

;

9/"40
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Equipe for iarrese Balloon Orgmaisations.
Septesder 2, 191

g

Le (continued)

Quantities
Iben No, Iten Jan, 15 April 15
22 Winoh, Type A=ll Embne) i1 310
“i.l”h’ ,}’p. A=10 Rvo) 108 3&
g Tractor and genietrailer 111 310
Se Fith referemce to availability of equipmant required by
Januery 15, 19,2, deliveries may bs axpectsd socording to the following:
. as Ttems 1, 3, 9, and 20 and 21 in required quantities.

be Ttems 4, 22, and 23, 70 pervent of requirements,
e Items 2 and 2ii, not over 10 peroent of requirsnents.

6. FPequirements for April 15, 13,2, with respect to availlability of
equipment, are being investizated.

F. 4. KROOR,
Lts Colaonel, Alr Corps,
Chief, Alrersft Laboratory
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January 5, 1942

VENMOHANDUM FOE: Chief Stetisties Branek, G, 5,, Room 2506, Munitions

Building
Subject: Monthly Rerort onm Eslleons, Eslloon ¥inches,

Exdrogen
Cvlinders and Gener-~ting Flante,

and Parachutes,

A —— i

1. In coplianes s~ith your -220 of lay 2, 1041 the
Tolloriny inforabion sor ths rmonbh of Docorber is furnicheds

T :Aﬂ P mmfm‘

Itorm £m Homd fStation Cn {rder Lelivery Startin-
. mnlalivored Dehainla Date
Barvavo 3Balloona
D3 A b 8ill
Jon 2 Carp Davia
Dl & 4. 3110, 5
YA 2L Comp Davis
Dy 34 30L:t Babbzlicn
D= 5 Tairlicld 204 9 per wk, 1/3/42
D=/ - Destinzticn
to be furnishsd 500
- later.
D=5 1 6. 3113
D=5 28 Corn Davis
Db &3 201 % Buktalien
D-5 1 30201 Bottallion
Dwg 6l 303r] Eattallon
. Puget Jound
D=5 1 304th Battalion
D=5 L 305th Battalicn
D=5 45 Farris Island 105 3 por wk. 1/5/42
5 per wk 2/9/4’3
5 3 Fairtield 1053 12 por wk  1/3/42
17 por it 2/21/42
D=6 2 I't. 3111 4
D=5 12 Carp Davis
D=5 6 301at Bathalion
Deb 8 FTeirtinld 25 11 por ke 1/3/.2
D=6 Degtination to
e furnished
later L85
. Mirh A1t 1 P, 3411,
CWr g N~ e
W

W\L‘r \l l
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L3

Cn hord Delivery Starting

Lwinchss Cn hont Shehion undaliversd dcheduls Date
A=Q 3 Ft. 2il11

A~9 36 Camp Dovis

A=0 42 30105t Dattalion

=9 13 50323 3attalion

A-9 23 Fareic Toland 10

S5 0 Fairfi=ld 1350 Cuarrent rate

70 per wk.

A=10 1 Ft. 5111

L=10 S Fairiisld

A=11 2 Ft. 5111

L=11 9 301st Batitalion

A1 1 305%h Pathalion

A-11 0 Poiriizld 100 2 porwk.  2/1/42

Bydro~en Gonzrutors

LA=1 1l Carp Dovis 1. 1

AL 1 Horlelk

A=l Forri: Island 3 1 1/3/42
sl Fajrfiall 2 1 /17/42

Exdro~en Cylindevss
A=l 30,000 2:1,750 3,000 12/1/41

Increasine to 12,000 por
zonth 2/1/L2 ard to
18,000 per month 5/1/42.

For the Chief of the Air Corps?

/s/ F. 1. ORDWAY, JR,,
F, 1, ORDWAY, JR.,
Major, Alr Corps
Aest. Bxee., Materiel Division

e Ty THFORVA
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The followlng Ilet of desirable military cheractsristice for barrage
belloon equipment wes drawn up and approved by the Joint Barrage
Balloon Committee at a meeting held in the Munitions Building,
Washington, D, 0,, on Januery 3, 1942:

ABTS NMILITSEY CIARACTIRIGTICS 77 A LW
LLTITUDD BALT.QOY

1. A noneprassura closad ballonet balloon wibh a =zus valve, which
omrat:ze only wien t% ballesn bus raachad the ballonet eelline, Fins
to be air-inflatad.

2, Jm operational beicht of cpprozizately 5000 fzob at sea-lovel under
the follouine somditions:

g. Lir terporaburs ab oround: 60°F.
o Adr pressure at ~around: 29.92 in, mereury.
. Yo wind,
‘..’eifrh'b of balloon cahle: Yot over 90 pounds wer 1,000 feet.

A fr-3 110t of 35 pounds at oparatine altitade.

Gablsa arned with a lelbal davice ¥oishing nob over 50 rounds.
Infinbion with hydroscn of 927 purity.
To bo viz-ed for rochanizal handliar desi-ned to redues the
operabing persoanel to o minlmum.

-

o d vee] Ii-bico [a%

3. The ballonst eeiling skall be 3,000 feat under the conditions sst
forth in Parasravh 2 -ga«b-s,

L. Balloon to walve 7as when the intoron’ nressare beccomes doncerous to
thy fakriec, Yalve ge'b'b:'!.nﬂ' or r2Int of nrzr'rb* on shoild b2 sa3 il\r adfusi=d,.

5. Design of Ballomn Lo Be such as to allod rate of honl dovn of nob less
than 307 feot p“rﬂmute in o 20 mi, per howr wind, with a haul dovn rate
of 1,000 fect rer minmtz desired,

6. Toppinc-un to bs rpoasible fron o close-houl rositlon of balloon.

7. Fabriec.

2. L knom fabrie with the locast perveabilityr obtuinable, consistent
with ot»er requirarants, parbienlarly lon~+ 1ife arnd low wel~ht,

b. Fabric detzriorabion under stora-e or ugse not to linib the life
of the balleon to l2ss than 9 months.

c. Fabric to be treated Lo provent ezcessive supsrheat.

8. Tlying behavlor.

&« OCapable of Ilyins in a 50 m.p.h. winl without loss of or damage to
balloon.

b. Under steszdy wind conditions balloon not teo nitch or yaw or fiy
off wind to tho derrze that th: balloon beeo-as unnanapsable.

¢. Design ond rir«iny to be such that no ballast is required.

SR PR TPy
a;”%% ik :
THIS PAGE Declassmed IAW EO12958




This Page Declassified IAW EO12958

TR g R 1 - 125

9. Uinirmm weiznd and volurs conaistent with cheractsristics previouslw
deseribed.
10, Maximum girplicity of desi~n congistent with the above requirerments.

DESTA'RIE I'ILTLRY CIA=ACTRRITICLIS I 4 LO™ JITTIT0DD
SKID I'MlT=D BATRASE BALLTOW VINCH

1. Porzr

a. It should be driven nr an internal cormbustion rasoline envine
sufficlently vomared o ovsves—a ths gtotde forcez nlus tha bhi~h variable
drnamie forces of 1ift of ths barrare balloon.

b, ¥inimmm perfocrmance reguirve—snis. It shonld be capable of:

(1) A heuling dom spe>d in hizh pear of at loast 1,000 feet
per nimte,

(2) A coble pull in hish geor of at leact 1700 pounds.

(3) A esble rull of at loaat 1,300 pourds at a haul-dowm spand
of 1,007 fest per mimate.

L) L cabls pull in lov ~car of ab least 5,100 powds.

5)} A honline down epe2d of at least 109 foot per mimute at a
eable pall of 5,100 ronnis.

A rayint out speed in reverss which con reach at leasth

1,000 feet par rimts,

{7) Paring out should be pox-ible in free wheeling, with 400
pound static 1ift of the ballooa.

g« Pouar plant should huve a marmebo ignition systen and an eleeiric
startin~ syoten, inclundin- a battery, censrabtor ard starter, and 2 so
startor,

d. Porer plont should be so desirped &3 not to offer any health hazard
to winch operator, throurr exhaust fumes, or other characieristics.

e. Pouor plank shoald be su.flcieatlv sturdy and well=desicned to
offer a minimm 1i*elihood of brealderm or frequent repair Oﬁerations.

£. Parts used in powav plent sheuld be standard, easily manufactured
parts, to minimiza manufacturing ard sarply prcblcrs.

2. Transmiassion of Pavsr to Suwee Drurms, ete.

2. A staninrd type transmission capably of pivirer the ebove performance
with the pover plant nosd. Tt should inelnde an intormediste as well as
hich ard low gesr, and reversa,

b. Transwission sheuld provide for indepondent transfer of rower to
either the onrge drunms, or the capstan rontioned below, or both.

- -

f
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3, Surce Drums.

a. uinch 1ine pull should be talen entirely oh Surgs drums. Line
pull =t surre drum is not necessarily vortical, &5 lead-off fear chanres
the eable directlion. Surze drums provide the power trarsfer »hich moved
ths cablz, and hawls ballocn dcim.

b, Surre dvurs should function without slirpage when the ‘tenaion
between the surce druns and storare drum is sufficient to take out the
glacz in the cable betwzen thosa drums.

g. Two surge drums shonld be nrovided,

d. Both surge drunz shoild rotate at the samz specd.

e. Surre-druns ~hould be sbls to uss the coble described in
characteristies for 1o altitude barraze balloon cabls with rrooves ard
drar diareters approprabe to this regquirerent.

£. A Toot-brake and srateh-trake should be divectly commected to the
surge drum shafts, or othergiss connected so a8 to be independent of the
ponar plant.

g+ The surge-drun unit ahould ba desirmed for convenient accesaibillty
for adjustments or repair.

h. The surge-drun unit gshonld be housed in 2 mab=proof cover.

i. Design of tre surpe-drun unit should bs sneh that cable commob
alip out of srooves or off surge-drums during opsration.

L. Storsce Drum Unit.
a, Should have anlficlent capacity for 2,000 feat of the cable specified
in 3 g nbove, without distorticn of the flanges.
. Sheuld be so driven thaot gufficient tersion #7111 be maintained
between the surge drums and the suorace drum to insure proper spooling of
the ceble aboub the gtorage drum; however, it should nob be capable of
mildine up ~xeessive tensions in ths csble wonrd ofethe drum.

g. Drive of chorane drum should be smoobh in operatirn ond with the
minirum tendency to oveT=ruml, bind, weer or chonie edjustment,

d., Thore should be a brake conrected to the storage drum, actuated
by ths service (foot) breke. It should svorecems The inertia of the shorage
drum when the surge drums are brzked.

i

5, Lead=off Gear. o
. 3 “hould be all-diractional within a cons from -20 to the rorizonhal
1207 measured fron the rear of winch, to take care of tmy angle of coble et
the wineh.

b. Should be non~restricted and pen-impeded in gssurinT any direction
+o correspond Lo airection of th2 cable within limits deseribzd sbove.

IR TRL . L Rl 3 ¥ T S
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g. Should producss
El) Yinimum wear of cable throurh rubbing.
2) No Yirking or bindin<t in cabls,
(3) Wo cuttine of cable or strands of cable, either tight
or slack, through design of lend~off gealX.
d, Should be capable of belns used with en external snatch-block.
. Should provide for sroundint of cable while in motion or abt
rest (without friction on eable) when potential of cable with respect
to ground exceeds 200 volts. L

6. Capstan. There ~hould be & cansten built into the winch, with the
follgving cearacterigtics.

g, Driven indeperdently by the winch power plant.

. Capable of beinz engaged or disengaged by means of sn inderendent
clutch.

g. Capeble of paying off ropa oT cable st a sperd of 50 feel per
pimwte ob normal operatin? sperd of rover rlant motor.

d. Capable of handliny four or five turnd of l-ioch rope.

[0} Conveniently located on the side of the winch so that it may be
used at the same time that the ballcon is flying.

£, Capsble of exertins a minimum rill of 2,000 1ba.

7, Shock Absorber.
a. The shock sbaorber shall absorb 5,000 lbs, bension with czble
movenent of at least 36 inches.

3. Ingtruments.

a. ZTension mater, There should be 4 tension meter puilt inbo the
winch, which will irdicate the tension in the cable between tke balloon
ard the winch up to ab least 5,000 pourds, bobh when the winch is in
operation ard when it is storpsd.

b. Cable-meter, & moter indicating the amount of eable paid oub in
feet adjustment for this metor sh-uld be provided.

9, Logntion of Tnstrunorts.  Instrurents conveniently located in the
winch operator should includes

a. Tension mater.

b. Gsble nater,

Co Fuel indicator

d. EZnTine oil pressure gaule.
Be Ap~ine terprrature ranS.
£. Lmreber.

- fo-

3 TOT T g v e L T
P 0 T WA LR
H ﬁ% {i_r\ A iy

e e - v Y ! ‘i‘l—"‘ni‘\ =gy
Pt i ALY & bk e ii\.flllal

THIS PAGE Declassified IAW EO12958




e e D

This Page Declassified IAW EO12958

RN 128
£V |
N AR
(LT WY AT s e M R 3 Ty
o S AT L ;
- Y

10, Frovision for effective functionin~ and safety of Opsrator.

&e ‘iinch operator chould be protected by overhsail cover vhich will
gllov him to see the balloon readily at all angles,

b. It is desirable that a headrest be provided for the onerator.

2. Tineh opsratint controls should be readily aceessible to winzh
operator, and easily and smoothly operated. Conbtrol of power plant
speed shonld be flexible and have at least the fineness of adjustment
found in passenver mobor vehieles,

d. Power plent shonld be so desirned as to minimize dan-er of
explosion from conbact of sparks or heated surfaces with hydrosen-air
mivtures,

1. LightTnin~e Protection.

2. Operator's caze should provide protecktion frenm elactrieal surges
in cable.

be The winch should be equipred vith a sroundiny wire capzble of
carryin~ a 2,000 ampore current withoat excesoive temperature rise. This
shenld be attached so that it provides ~rounlin~ for »11 portions of winch
witrout exeessive electrieazl resistaree at point of contact,

12. MHoantine,

8. Ths wrinch chould be capable of risid attachment to the standard
traetr chassin,

b. (1) It cheald bs rocoible to £y the balloon from the winch, wken ths
winch iz mounted on eithor o troiler or trael.

(2) Each winch should be provided with gkids no that it can he
removed frow the trailer. Gklds shonld be such that winch can be transrorted
shor’ distances over normzl terrain aftsr removal fronm trailer, Skids
ghonld allew anchorin: to "dezdran® and be so desimned that it is possible
to lead the winch on a standerd military cargo truek.

DESTRABLE DILIT/RY CHARACTERICTICS OF FOBIIE LINCIIS

Lo All tke characteristics of the skid mounbed vinches except those that
conflict with the requirerents bolow.

2. Permanertly meunted on a trucl: chassis,
3. Powered by tlz track notor.
4o Ninimun size ard weight for tre rurvose.

5. Birplicity of desirn, froem the orerstionaml standpoint.

"5“
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ZSIEABLE MILITARY CHARLGTERISTICS OF LOW ALTITUDE
. BARRAGD BALLOCH CABIED

1. (eneral Requircrents,
2+ Resistant %o
{1} Corrosion
(2) Demzge from flexing and unflexing in passirg over shesves
of surgedrun prooved.
(3) EKirkirg in normal operation,
b, Hinimum tendency to wwrap itself during normal oporation.
g. Dinele strandod 6 x 1 cable over s lubricated hemp cors with
a 1ay of 2 inches ard lay tolerance of/or 2i%.

2. Special Requirements.
g. r\iinimlm -braal{j—ng Btrangth '.IC'...."I..'.‘..I..O..O.C...,?’OOO 1bsl
b. Desirable brecking strentih..ccsercsesssacassssrenrcnanss7y300 1bs,
. es HMaximum welight per 1,000 £heseiee coveevccsanorsvasavsasss 100 1bs,
Q._o Masdinum diarmeterscvsensssscsrtecorsccssscscenssnnssscscone *inCh.

DISIRABRLIT MILITARY CHARACTERISTICS OF VERY LGJ ALTITUDE
BARRAGE RALLCON CABLES

1. Genoral Requirerents.
&. Resistant to
(1) Corrosion
(2} Darcage from flexine and wnflexins in pascing over shsaves of
surgeldrum Srooves.
(3) Kinkirg in normal operation
b. Bingle wire.

2. OSpecial Bequirerments.
8. liniran Breoking Stronmth.....cccceereeeacscesessesnseasal,300 1Ibs,
b. Uazimn Veicht per 31,000 f5.esve.cranccnvnnnconssane: aue 15 Tbs.
REQUIRZMERTS FOR GRCUND CLOTHS
1. ©Standard sizes, 207 x 20' and 10' x 10°%,

R« linde of 1l0-vune=naxmy or deuble filled duck. Cther materials possesoing
the same dnrability may be considered.

3. Should be rcsistant to mold or to deterioration in storase under damp

conditions.
. 4. Golor: olive == drab or khaki.
- 6 -
SRR iy v
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FEQUIRENERTS FOR JWICTICH ASSERBLY

. 1. Should permit the use of a frecly acting swivel joint or other
device to prevernt cable kinkina,

2, There should be minimum 1ikelihcod of entanglewmexrt of the rip-cord
in tke junction assembly during oparation.

3. Tarminal asserbly shoild not cause any sharp bend in the cable at
region of attachment, ard should canse minimm of flexing and unflexing
of cable urder operstinc conditionsg such flexure should ocour over s

. suitable lenath of & bearing svrface with a radine of initial eurvature
of at least 20 inches,

L. A safety device to prevent breskaway balloons carrying cable with
then, and o pull the rip-cord when balloon bresks away, should be
. ineorporated in ;}unction assemblies,

5. Balloon sheuld be readily dstachable at the junction ascermbly,
preferably witheut the use of tools.

DSIRIBLE VILITSRY CHARAOTERISTIOS FOR [ IZTHAL DEVICE

1, .\ deviee which will render incapsble of furtrer flight, any airplane
which strikes the balloon cable, the weight of such device to be not over
50 pounds.

DESINABIE MILIT'RY CHARICTRRISTICS FOF. AIR BLOV
1. Portable.

2. Capable of blowing at lesst 50,000 eubic feet of nir per hour a-ainst
" of water pressure.

3. So constructed as to be usable for transferrins helinm from one
balleon to anotker, as well as alr inflating. Therefore, it must be
gas~tirht so that purity of helium is unchanged in the transfer,
DISIRABLE NILITARY CHARACTERISTICS FCP 4 PORTABLE HYDROGEN
SHERLTOR

1. Capabls of sererating at least 6,000 cubic feet of hydrocen per
hoor of opesratien.

. 2, Capable of gererating gas continuously while unit is in operation.
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. 3. Produce hydroren of 99.0 per cent purity.

L. Prcduce h'dro*en at a pressure correspondins to thot used in the
¢ylinders in unse.

5. Reguire a ninirum of materials for the gemeration of hydrogen by!

a. Proper choles of reaction to be used,

b, Meximur chemical efficiency during that reaction, consistent
vith other requirerents,

¢, Vinirunm requirements of coolins water.
6. Have rminimum size ard welght, consistent with other requirements.

. 7. Require a minirum of psrsomnel to operate it.
8, ©Should be capable of beint towed at not less than 10 wmiles per hour
over hard surfaced rozds.
DESTRABLE *TLITARY CHARACTERISTICS FCR TTAILERS ~
WINCH AND GAS

1, Tt shonld be s dual-purpose trajler capable of transportins either
tte winch, or an equal weisht ~f char~ed eylinders.

2, It should have sufficiently powerful brakes opecreble from the towing
truck, ard a rechaniecl parking brake operable f{rem the trallex.

3. It should be equippsd with 8 tail rate which when lo.ered Wwill
serve as o lo2d6ins ard unlo-ding ramp for the winch.

4. It should be provided =with clecrance and skid corstruction similar to
that, of the anbisireraft ortillery cearchli~ht trailer,

5, It should be capable of a road speed, lacded, of 45 m.p.h. on rood
rosds.

6. It should allow flyin~ of the balloon while the winch is nounbted on
the trailer. .thS incluies reguirerenmts for non-restricting of the angle
of the cable by th: sides of tho trailer whon the talloon is flyine,

7. It should permit chorping and discharging of the ems eylinders in one
bateh without removal from the trailer.
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DESTRABLE IMILITARY CHARACTCRISTICS FOR SCRIW PICKETS

1. A sinimum holding strength of 1,000 pounis in sandy loom when
turned dovm flush with the ground.

2. Strong enomgh to withstard the force necessary to turn it into the
ground.

3. A ring or cther attachmsnt, either an integral or separately applied
part, to fasten cables or rope lines from balloon.

L. A satisfactory means for easily turning into and for removal from
the ground by not more than two nmen.

5, Completely removable from the ground for re-use.
DESIFABIE LILITARY CHARACTERISTICS FOR A VERY LOW ALTITUDRE
BALLCON

1. Balloon which will reach an opsrational height of 2,000 feet minimum,
at sea=level under the following conditions:

Lir temporature at ground: 60° F,

ALir prescure at ground: 29.92 in, mercury.

No wind.

Teight of ballcon cable; 15 pounds per 1,000 feot.

A free 1ift of 25 pounds at opersting altitude,

Cable armed with a lethal device weighing not to exceed 10 1bs.
Inflation with hydromen of 9270 purity.

e

-

1o 1210 19}

-
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.

2. Design of balloon to be such as to allww a maximum rate houl-dowm.

3. Fabric.

2. A known fabric with the least permeability obtainable, cornsistent
with other requirements, particularly long life ard low woight.

b. Fabric to be treated to prevent excessive superheat,
4. Flying behavior.

a. Capable of flyine in a 45 wepoh. wird without loss of or darege to
balloon,
b. Under steady wind conditions, balloon not to piteh or yaw or fly

-

of f wind to the degree that the balloon becomes unmanageable.
5, Hinimun weirht and voluwe, corsistent with sbove characteristles.

6. Paximm simplieity of desian conzistent with the above reguirements.
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DESIRABIY MILITARY CHARACTERISTICS OF OBILEZ
EQUIFENT FOR VERY LUV ALTITUDE BALLOONS

1. A lisht, skid mounted winch from which the balloon may be filomn,
rut in ascension, or hauled down, whils transporting vehicle is in
rotion,
2, Tinch to be capable of teing oporated when removed from vehicle
ard hauline in or paying out cable under tension of 300 pounds at a
speed of 450 feet per mimute, and to permit the use of a lethal device.
3. To be equipped with a detacheble drum capable of holding 7 ,000
feot of the eable specified for the very low altitude barrage balloon.

DESIRABIE MILITARY CHARACTERIATICS OF RIGGING SYSTEMS

OF BALLOONS

1. To provide the meximun safety and cars in handling of balloon.

2. To require the minimum mmmber of personnel.

3, To be so designed that no excessive stress is placed on balloon
fabrie or patches.

4. To require minimum amount of adjustment.

5, To allow ballcon to ke brousht as clese to the ground as possible
before handling by personnel 1s necessary.

6. To permit mechanical handling,

DESTRABIE MILITARY CHARAGTERISTICS OF EQUIRLENT FOR
MECHANICAL EANDLING.
1. Should be able 4o take balloon when it is brought to minimum altitude
by winch, and seeure it safely 8o as to minirize liability to damsre or
breakaway.
2, Should requirs the minimun rumber of personnel and minimum exertion
by such,

- 10 =
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. 3. Should cause no damage to balleon durin~ functioning,

4. Shonld require the minirmm amcunt of time for installation at a
site and the minitum amount of extra materials. Should occupy the
minimum area.

5. Include safety precautions against 1igh'b§ning or fire hagzard.

DESIRABLE MILITARY CHARACTERISTICS OF INSTRUMENT TO
DETERIINE CONDITIONS IN THE VICINITY OF A BALLOON VHILZ IN ASCENSICN

. 1. 1In addition to the instrument usuvally used by the weather section
on the ground, the following should be measurable by an instrument to

be ettached to the balloon or the balloon cable, and means provided for
indicating the information on the ground., FPreferably this instrument
shotild transmit data throngh radic to a receiver on the ground.

. Wind velocity at height of balleon.

« Presence or absence of clouds surrounding the ballocn.

. Gaz pressure or fullness of balloon.

. FProbebility of lightning.

I»

Inle o

DESIRARIE MILITARY CHLRACTERISTICS FOR RIFPING LINK

1. A safety devies to prevent breskaway belloons carrying cable with
then.

2. Deviece shonld deflate the balloon when 1t breaks away,
3. Device shonld be of minimum weight for the purpose.

4e Device should not materially affect flying performance or tactieal
rerformance of balloon, or csuse entanglement of rigging.

5. Moy be combined with lethel device,
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Date June 20, 1941
DILATABLE

250 to 1200 ft./min.
125 to 1000 ft,/nin.
50 mepah.

62 m.puh.

3/15 inch.

Helium or Hydrogen.
13 degrees,

»3 indicated depending on net
oon, and winch pay-out ability.
as indicated depending on wind

19,960 cu. ft.
2}4-950 Clla. ft-

663 lbﬁ .
J'.g.O leo

. Be
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Date June 20, 1341
BARHAGE BALLOOK TYPE Bl LOW ALTITUDE BALLONET

Contractor: AMAir Cruiser, inc.

Contract Hedel A.C. Type Scheduled
Ho. Spec. Spece Cuantity Cortrast Completion

1Eh70 1362 R=2010-A &) : Jan, 25, 19.1

17332 1362 R=2010=A 20 May 10, 19

17851 1562-8 R-2010=A 20 June 1, 19i

19641 1362-0 R=20G10=4

I. FERTORMANCE
1. Altitude 10,090
(8ti11 air)

9,000

£,000

7,000

Altitude, ft.

6,000 |

3

5,000 1] l
<05 +000 065 Q070 075
Unit Lif%, Ibs./cu.ft,

Fute of Ascent ‘ 250 to 1200 ft./hin.
Reate of Descent 50 to 1000 ft./min.
Flight, wind speed, contractor guarantes 50 m.p.h.

Meximun opernted to date 56 m.p.h.
Flylnz Cable, diameter 3/16 inch.
Inflation Gas Helium or HAydrogen.
Trim Anglie, static 13 degraes.

Hoteas. a. Rate of ascent will vary as indicated dependinr on net
1ift, wind speed at brlloon, and wineh pay-out ability.
bt. Fate of descent will vary as indicated devendine on wind
spead at balloon.

VOLUMES and "VEIGHTS.

1, Total Gas Displacenent
s. Basic Condition, ballenet 83,3 full, 26,490 cu. ft.
b. Full condition, ballonet empty 27,950 cu. ft.
cs Ballonet Capacity 8,950 cu., ft.

2. Weights
n. Balloon, complate 720 1bvs.
b. Ballast 100 1be.
¢+ Gross i £23 1bs.
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Date June 20, 1941
BARRAGE BALLOOR TYPE D-iy LOW ALTITUDE BALLONET

Toniractor; United States Rubl-r Co.

Contract Yodel A.C. Type Scheduled
A.C. No. Spec. Spec. Contract Completionl

19977 5.1 R=2010-A

I, PERFORMANCE
1, Altitude
(5t111 Air)

Altitude, rt.

0035 SO0 .
Unit Lift, 1ba./ou.ft,

Pate of Asoent ‘ 250 to 1200 ft./min.

Rate of Descent 50 to 1000 £t Auin.
Flight, wind spesd, coniractor rusrantee 50 mapehe

Maximm operated to date '
Flying Cable, diameter 3/16 inch,

Inflation Gas Aelium or Hvdrogen.
Trim Anzle, static 13 degrees.

Y¥otea. m. Rate of ascent will vary as indicated depending on net
1ift, wind spaed at ballcon, and winch pay-sut ability.
bh. Rate of descent will vary as indicated depending on wind
spead at balloon.

VCLUVES and WEIGHTS

1. Total Oas Displacement
s, Baslc Condition, ballonet %£3.3% full,
b. Full condition, ballonet empty gg'ggg GE' g‘
¢. Ballonat Capmoity 8.550 ou- !‘t.

2. “elghta ’ Cu. 1.

a. Balloon, complets, .
be Rallast irg:; i:s.
¢+ Gross Se

;;ﬂ Ibs-
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Date June 20, 133
LOON TYPE D=l IOV, ALTITUDR BALLONET

General Tire and Rubber Co.

Modal A.C. Type Cost Scheduled
Spec. Spece. Guantity Each Contract Completio
G=155-4 R=2010-4 4 9760 July 23, 1941
G=155=3 R=2010=A 25 7700 Oct. 15, 1941
NCE <
itude 10,000 !
111 Alr) ! :
- 9,000 j drd’
L& : ,A”
o %,000 i -l
g
3 >
4 6,000f
[
5,000 § | |
.0_7 « 000 .0 5 «0 O 00
Unit Lift, 1bs./cu.ft.
e of Asoent 250 to 1200 ft./min.
o of Descent 50 to 1000 ft./min,
ght, wind speed, contractor puarmntee 50 m.p.h.
Haximum operated to date 56 mepah.
ing Cable, diameter 2/16 inch.
lation Gas Helium or Hydrogen.
Angle, static 12 degress.

Notes. a. Rate of ascent will vary as indicated depending on net
1ift, wind speed at balloon, and winch pay-out ability.
b. Ra*e of descent will vary as indicated dependinz on wind
speed at balloon.

and WEIGHTS.
1l Gas Lisplacement

» Basic Condition, ballonet ¥3,3] full, 22,950 eu, ft.
Full Condition, ballonet empty 30,800 cu, ft.
Ballonet Capacity 9,180 cu. ft.

*hts
alloon, complete 7l 1bs.
Rallast LD 1bs.
Graoss 1L 1bs,
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e 20, 1941

ABLE

ost Sehaduled
sach Contract Tompletion

Oet. F, 2941

Q7%

Unit Lift, 1bs./cu.ft.

Hicated depending
Loon, and winch pay-out

dicated depending on

2).1,1‘4.00 Clae ftm
30,500 ou. ft,.

C,EO 1bs.
__ L5 1bs.
96; b“‘x.
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Date June 20, il
BARRAGE BATLOOM TYP.. D=f LU ALTITUDE DILATARLE

bontractor: Firestone Tire and Rubbor Co.

Contract Model A.C. Tvpe Seheduled

Ho,. Spoc. Spag. Juantity Contrset Complatia

170753 5-1 R-2009~1 L. July 31, 1941
51,

19354 Rev. 1{ R-200Y-a 37 Qot. 1, 1941

I, PER CRIFANOE
1. Altitude
{Still Air)

- .0 0 .O =
Unit Lift, 1lba.feu. fE,
Rate of Ascent 250 to 12)0 ft./min.

Rate of Dmscent 125 to 1000 ft./min.
Flight, wind speed, contrastor guarantes 53 M.paha

Veximm operated to dnte 51 mep,'.
Flying Cable. diameter 3/15 ineha

Inflation Gas Heliwm o~ Fydprasen.
Trir Angle, shatic 13 degresa.

Hotes, =a. ftate of wsoent will vary es indieated depending on net
1ift, wind spaad at balloon, and winch pay-out ability,
. Rate af descent will vary as indieated depending on
wind speod at pallnen.

vOLIMIS and CEITHTS
1. Total Gas Displacament
a. Besic Dilation 22,570 cu. f%.

be Pull Dilatien 2%,350 cu. It.
2. “eirhts

as Balloon, complote 92Q 1bs.

b. Pallast Lo 1bs.
T+ Tross . 965 IEs.
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THOZ. MATERIEL DIVISICH, W. F.

SUMMARY Prepsred April 1, 1942
0
w
& : QUANTITY : COST OF :
-— 3 DELIVERLD : UAVY DEFT. 0
@) Lal s : ¢ EOUTPVENT H REMARKS
Ll b ¢ CAC ¢ Havy @ :
m b2 560 : 103 : 1,327.472..7 : Funds sgb up for Items No. 2 and 4 were used fo procure add, low alt. balloons,
-— R e _: A : 3
B b 1,060 : 166 : 325,620,003
QF po: 2_: $ $
=1 3 2 3 90,000.00__:
NE et z $ :
NE B 470 = 38 152,565,00 ¢
i) : LY :Letter of intent contract issued in sum of 3724,200.00 pendins receipt of Havy Fuds
Of 12 12 3 s $ '
Q s 10 ¢ s :
] : none 3 3 :
Q $ s : 9,992,08 _:
O) H 2
m s 1,905,649.55 ¢
N : 72/ ,200.00 :See Item No, 21. Letter of Intent Conbract (AC=22227, Change 72,8 -
= 2,629,349.455 : !
-

- teipt of 1942 A-11 funds.

t. 1942 (Pages 75 mﬁ&.s\av.

vlar national defense appropriation F. ¥. 1942.
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A

A=, tyre vallocn, &

A&, tyne winch, 9

s~?, type winch, 2

A-9, tyre winch, 43, 66-68, 78

4-10, tyme winch, 66, 78

A=11, tyne winch, 66, 78

air Corps Toprd, 17

&ir Corecs Teeticerl Scheol, 12

Air Corpe Technicrzl Committee,
20-21

Alr Cruiseres Inp., E62-20C, 77

Alr Zedrnao Ooperad, 82

Aluninigntion, 73

Amerdcan Chein 2 Ooble Co,, 77

Amopicon Steel & Wire Co,, 77

Army Weather Service, 32

Arnold, tGea. H, H,, 1415,
32~22, P5, 0-33, TV, 49,
46, 65

Arthnr, Col,

Robart, B3

B

Banfill, Maj, Onerles, 16
Rerrase Balloou Zorrd, 39, 48,
£Z-54, 74-T5

Berreosa FPalloon School, 39, 48,
52, 60, 63, 63

Prrraze Dallooa iralniog feaber,
27, B0, 27-40, 5, 68

Zeddins systems, Britich, Fobers,
Milroge anfd Mcingo, 74-7H

Fellhouse, Michael, 43

Zethlehen 3teel Co,, 77

Boelng Alreraft, 49

Brees, Gen, H, J,, 10-11

Zreperton Uavy Yerds, 4%

Eratt, Gen, 3, H., 31, &7

. P lales

swam#
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Czuno Davis, 38-39, 48, 50, 64-65,
68

Camp Syson, 38-~39, &2, 60, 63, 68

Cheney, Gen, J, E., 25, 32-33

Olark, Gen, Yark, 49

Columbus General Denot, 41

Council of Nationsl Defense, 69

Cunninghan Oo,, Janes, 77

D

D2, tyme ¥allocen, 6~7, 9
D-2a, 19
D=3, 45,
D, 45,
D=5, 45, 88-60

D.5, 45, BP=6D

0.7, 59-60

D=8, 59-A0

Denbers, aj. . F., B3
Deybon & Troy Aubo Co,, 9

Dix, Lt, Col, H, W,, 69
Dunhan, Lt, Col. ¥. H,, Jr, B3
DuPont Amronia Corn., 70

59
598D

F

Firestone Tire & Xuvkver Co,, &9, 77
i1st Zalloon Sq., 19, 22, 28-29, X9
Pert Bragg, 39

Tort Lewlic, 31, 38, 48, 76

Fort loarve, 7

Fort sill, 12, 31, 32, 64

Frenklin Institute, 64

A ‘4-*«%:-}
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Gailey, Maj. G, XK., 31

Gor Wood Industries, 66, 77

Benersl Tire % Fubber Co,, 58, 77

Gerow, Gen, L, T,, 3L, 35«36

Heibeon Girl" ses rescue kit, 72

Gosdrich Co,, B. F., 77

Gopdyesr Tire & Bubber Co., 6,
59-61, 77

Goodyear-Zenpelin Corp., 71, 23,
59

Green, Gen, J, A,, 34-B6, 49, 83,
76

H
Handy, Maj., T. %., 15
Relium, 27=-28, 63, 77
Bolmes, HMaJ. H. B., 18
Hooker Electro-Ohenical Oo,, B0
Eydrogen, 27, 45, 47-48, 50-52,
B4, 68-73, 77
I
Injependent Engirnecring Co., B0,
69, 77
J
Joint Earrage Eailoon Committes,
B2=55, 62, 78
X
¥ouch, Maj. Bobert, 15
Kennor, Maj, W, B., 12
Kite Barsege, 63-64
L

Tangley Field, 7-8
Larson, Mo}, Westside T,, 16

onopiay e ke ik}

" *'ﬂm#wmuu-nmuﬁu-_..._____.ﬂ#
&M% i

[ T \
TSNS S, § SN
e, o

169

o
.

Iincoln, Col, Rugh E,, 16

Lithalloys Corp., 71

Lober, Lt, Col, C, B,, 22 ff., %39, 53,
65, 63-73, 7575

Lowry, Col, P, P., 83

M

McCook Field, 5

McEugo, Col, Michme}, 73-74
Yanheim-Schwartz ¥ite, 64

Mare Teland Navy Yard, 49

Marine Corps, Bi-=52, &7

Yark VII end VIII British balloons, 60
Yarpon-Herrington Co,, 66, 77

¥et.d Eydrides Ine,, 69-70

Moore, Maj, 5. T,, 48

X
¥ational Defense Advisory Comnisslion,
Nﬁigonal Defense Research Comnlttee,
ﬂB:ZJ Alr Bage, San Diego, 43
Keoprene, 47-4%5, 51, 76

15

Ordnance, Chief of, 63

by

Paesific Car & Foundry Co,, 77

Panana Canal Zone, 20, 28, 72«73

Patrick, Maj, Gen. Mason M,, 45

Fennsylvania Salt Manufscturing Co,,
g0

R

Riehords, Col, X, B, C,, 1b
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Roebline Co,, John A,, 77
Rumbough, Maj. #. 5,, 16

s

Sauls-Van Grow Xite, 64
Seville, Capt, G. P.,, 25, 32
24 Belleon Sq., 28, 39

3hell Chemlcal Co,, 50

Sherry, Cant, B, J,, 16

61st Coast Artillery Ba., 7
Sidpner, ilnj. S, M., 65
Somervell, L&, Gen, B, B,, 56
Stratemeyer, Col, George E,, 31

T
[0=1%, 23
Technical Training Commond, 698
304th Coast Artillery Besrrage Balloon
Bn,, 48, 76
&d Ballocn Sq., 27=23, 38
39th Coast Artillery Brigade, 48, 75
Thoune, Lt, Fred Jr,, 53
Turley, Lt, Col, R, E,, 42.43, 59
U

Unlted States Bubber Co., 59, 77

v

Vulean Froofing Co,, 51

W

Wallington. Ilt. G‘Dlo Eo cll 15
Yestover, Gen, fscar, 15
Wilson Famufacturing Co,, 66, 77

Y
A AL AR
Youst, Gen, 3, K., 25, 32 Foembima T

e I 45 P

.
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MEMORANDUM FOR THE COMMANDING GENERAL, ARMY AIR FORCES: (Cffice of
the Assistant Chlef of Air Steff, Intelligence; Attention: Chlef,
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in the United States Army Alr Corps,
1923 to 1942M
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