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SQUADRONS

below the atomic cloud, disc, and tiger’s
head, an arrow of the second pointing to
dexter, all outlines and details black

throughout. (Approved 15 Jul 1957. )

393d FIGHTER

LiNneace. Constituted 393d Fighter
Squadron on 26 May 1943. Activated on
15 Jul 1943. Inactivated on 7 Nov 1945.
Redesignated 17gth Fighter Squadron,
and allotted to ANG, on 24 May 1946.

AssicNMENTS. 367th Fighter Group,

15 Jul 1943-7 Nov 1945.
Stations. Hamilton Field, Calif, 15

Jul 1943; Santa Rosa AAFld, Calif, 11
Oct 1943; Oakland Mun Aprt, Calif, 6
Dec 1943-8 Mar 1944; Stony Cross,
England, 4 Apr 1944; Ibsley, England, 6
Jul 1944; Cretteville, France, 27 Jul
1944; Cricqueville, France, 15 Aug 1944;
Peray, France, 4 Sep 1944; Clastres,
France, 12 Sep 1944; Juvincourt,
France, 28 Oct 1944; St Dizier, France,
2 Feb 1945; Conflans, France, 15 Mar
1945; Frankfurt/Eschborn, Germany, 10
Apr 1945; Crepy-en-Laonois, France, 4
Jul-16 Aug 1945; Seymour Johnson
Field, NC, 15 Sep-7 Nov 1945.
AIRCRAFT. P-39, 1943-1944;
1944-1945; P-47, 1945.
OreraTIONS. Combat in ETO, 9 May
1944~7 May 1945. ‘
SERVICE STREAMERS. None.
Camraicns. Air Offensive, Europe;
Normandy; Northern France; Rhine-

land; Ardennes-Alsace; Central Europe;
Air Combat, EAME Theater.

DecoraTioNns. Distinguished Unit Ci-
tations: France, 25 Aug 1944; Germany,
19 Mar 1945. Cited in the Order of the
Day, Belgian Army: 6 Jun-30 Sep 1944;
16 Dec 1944—25 Jan 1945. Belgian Four-
ragere.

EMBLEM. None.

P-38,

483
394th BOMBARDMENT

LiNeaceE. Organized as 4th Aero
Squadron on 5 May 1917. Redesignated
Squadron B, Post Field, Okla, on 22 Jul
1918. Demobilized on 2 Jan 1919. Re-
constituted and consolidated (1924)
with the 4th Aero Squadron which was
organized on 23 Jun 1919. Redesignated:
4th Squadron on 14 Mar 1g921; 4th
Observation Squadron on 25 Jan 1923;
4th Reconnaissance Squadron on 25 Jan
1938; 4th Reconnaissance Squadron
(Medium Range) on 6 Dec 1939; 4th
Reconnaissance Squadron (Heavy) on
20 Nov 1940; 394th Bombardment
Squadron (Heavy) on 22 Apr 1942. In-
activated on 29 Apr 1946.

AssiIGNMENTS. Eastern Department, 23
Jun 1919; 2d (later sth) Observation
Group, 15 Dec 1919 (attached to East-
ern Department until 8 Jan 1920);
Hawaiian Department, 31 Jan 1922 (di-
visional aviation for Hawaiian Division,
Feb 1922-Jan 1927); s5th Composite
(later Bombardment) Group, assigned
on 11 Jan 1927, attached on 12 Oct
1938, and assigned 25 Feb 1942-29 Apr
1946.

Stations. Ft Sam Houston, Tex, 5
May 1917; South San Antonio, Tex, May
1917; Ft Sill, Okla, 24 Sep 1917; Post
Field, Okla, Nov 1917—2 Jan 1919. Hazel-
hurst Field, NY, 23 Jun 1919; Mitchel
Field, NY, Nov 191g-8 Jan 1920; Luke
Field, TH, 24 Jan 1g20; Schofield Bar-
racks, TH, 6 Feb 1922; Luke Field, TH,
11 Jan 1g927; Hickam Field, TH, 1 Jan
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StaTions. Hamilton Field, Calif, 15
Jul 1943; Santa Rosa AAFIld, Calif, 11
Oct 1943; Sacramento Mun Aprt, Calif,
10 Dec 1943-8 Mar 1944; Stony Cross,
England, 5 Apr 1944; Ibsley, England, 7
Jul 1944; Carentan, France, 31 Jul 1944;
Cricqueville, France, 15 Aug 1944;
Peray, France, 7 Sep 1944; Clastres,
France, 13 Sep 1944; Juvincourt, France,
28 Oct 1944; St Dizier, France, 6 Feb
1945; Conflans, France, 16 Mar 1945;
Frankfurt/Eschborn, Germany, 11 Apr-
Jul 1945; Seymour Johnson Field, NC,
9 Sep—7 Nov 1945.

A1rcrarFT. P-39, 1943-1944; P-38,
1944-1945; P-47, 1945.

OperaTIONS. Combat in ETO, g May
1944-8 May 1945.

SERVICE STREAMERS. None.

CampraioNs. Air Offensive, Europe;
Normandy; Northern France; Rhine-
land; Ardennes-Alsace; Central Europe;
Air Combat, EAME Theater.

DEecoraTiIONS. Distinguished Unit Ci-
tations: France, 25 Aug 1944; Ger-

many, 19 Mar 1945. Cited in the Order

of the Day, Belgian Army: 6 Jun—30 Sep
1944; 16 Dec 1944—25 Jan 1945. Belgian

. Fourragere.

EMmBLEM. None.

393d BOMBARDMENT

Lineace. Constituted 393d Bombard-
ment Squadron (Very Heavy) on 28
Feb 1944. Activated on 11 Mar 1944
Redesignated 393d  Bombardment
Squadron (Medium ) on 2 Jul 1948.

AsSIGNMENTS. 504th Bombardment
Group, 11 Mar 1944; Second Air Force,
25 Nov 1944; 509th Composite (later
Bombardment) Group, 17 Dec 1944;
sogth Bombardment Wing, 16 Jun
1952—.

StaTions. Dalhart AAFId, Tex, 11
Mar 1944; Fairmont AAFId, Neb, 12

Mar 1944; Wendover Field, Utah, 14
Sep 1944—26 Apr 1945; North Field,
Tinian, 30 May-17 Oct 1945; Roswell
AAFId, NM, 6 Nov 1945; Pease AFB,
NH, 1 Jul 1958-.

AIRCRAFT. B-17, 1944; B-29, 1944-
1952; B-50, 1949-1955; B—47, 1955~

OperaTIONS. Combat in Western Pa-
cific, 1 Jul-14 Aug 1945. This squadron,
the only unit trained for atomic warfare
in World War II, dropped the first
atomic bomb, on Hiroshima, Japan, 6
Aug 1945, from B-29, “Enola Gay’,
piloted by Col Paul W Tibbets Jr, and
the second atomic bomb, on Nagasaki,
Japan, g Aug 1945, from B—29 “Bock’s
Car”, piloted by Maj Charles W
Sweeney. Participated in atomic bomb
tests on Bikini Atoll, Jul 1946, while
temporarily stationed on Kwajalein.

SERVICE STREAMERS. American Thea-
ter.

CampaiGgNs. Air Offensive, Japan;
Eastern Mandates; Western Pacific.

DEecoraTiONs. None.

EMBLEM. Over a green disc edged Air
Force golden vyellow, a mushroom-
shaped atomic cloud issuing from a
blast, white; all surmounted by a snarl-
ing tiger’s head in profile, proper (Air
Force golden yellow with black stripes,
white teeth, red tongue and eyeball,
green iris and black pupil); on the blast
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AIR FORCE COMBAT UNITS—GROUPS

INSIGNE. Shield: Azure, edged argent,
over a point pointed in point bendwise and
arched gules, fimbriated of the second, a
falcon flying downward per bend argent;
between two planets and a star in sinister
chief, and the Great Dipper in dexter base
all proper. Motto: DEFENDIMUS US.
QUE AD ASTRA—We Defend Even to

the Stars. (Approved 17 Aug 1956.)

508th FIGHTER GROUP

Constituted as 508th Fighter Group on
5 Oct 1944 and activated on 12 Oct.
Trained with P-47 aircraft to provide very-
long-range escort for bombardment units.
Moved to Hawaii in Jan 1945 and served
as part of the defense force for the islands.
Also trained replacement pilots for other
organizations, repaired P-4%7’s and P-51’s
recetved from combat units, and ferried
aircraft to forward areas. Inactivated in
Hawaii on 25 Nov 1945.

SQUADRONS.  466th: 1944-1945. 467th:
1944-1945. 468th: 1944-1945.
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StaTions. Peterson Field, Colo, 12 Oct
1944; Pocatello AAFId, Idaho, 25 Oct
1944; Bruning AAFId, Neb, 15 Nov-18
Dec 1944; Kahuku, TH, 6 Jan 1945;
Mokuleia, TH, 25 Feb 1945; Bellows Field,
TH, 16 Sep—25 Nov 1945.

CommMmanpers. Col Henry G Thorne Jr,
9 Nov 1944; Col Frank H Mears, 27 Nov
1944; Col Oswald W Lunde, 4 May-25
Nov 1945.

Campaicons.  Asiatic-Pacific Theater.

DecoraTions. None.

InsiGNE.  Shizeld: Per bend engrailed
azure and gules, in bend a chain or and
in chief an atomic cloud argent issuing
from a base gray, over-all three figures
representing the “Spirit of 76 sable fim-
briated of the fourth. Mozto: KNOWL-
EDGE AND COURAGE. (Approved

14 Sep 1953.)

509th COMPOSITE GROUP

Constituted as so9th Composite Group
on 9 Dec 1944 and activated on 17 Dec.
Became the first AAF group to be or-
ganized, equipped, and trained for atomic
warfare. Moved to Tinian, Apr-Jun 1945.
Assigned to Twentieth AF. Flew practice
missions in Jun and Jul. On 6 Aug 1945
one of the group’s B-29’s, the “Enola
Gay,” piloted by the group commander,
Col Paul W Tibbets Jr, dropped an atomic
bomb on Hiroshima, Japan. Three days
later a B-2g, “Bock’s Car,” piloted by Maj
Charles W Sweeney, dropped an atomic
bomb on Nagasaki. These two bombs,
the first atomic weapons ever employed,
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quickly brought the war to an end. The
group returned to the US, Oct-Nov 1945.
Assigned to Strategic Air Command on 21
Mar 1946, providing the nucleus for the
command’s atomic striking force. Re-
designated s509th Bombardment Group
(Very Heavy) in Jul 1946. Participated
in atomic tests (Operation CROSS-

ROADS) in the Marshall Islands in 1946.
Redesignated 509th Bombardment Group

(Medium) 1n Jul 1948. Converted from
B—29 to B—50 aircraft, 1949-1950. Inacti-
vated on 16 Jun 1952.

SQuaprons. 320t/ Troop Carrier: 1944-
19046. 393d Bombardment: 1944-1952.
715th: 1946-10952. 830th: 1946-1952.

Stations. Wendover Field, Utah, 17
Dec 1944-26 Apr 1945; North Field,
Tinian, 29 May-17 Oct 1945; Roswell
AAFld, NM, 6 Nov 1945-16 Jun 1952.

ComManDERs. Col Paul W Tibbets Jr,
17 Dec 1944; Col William H Blanchard,
22 Jan 1946; Col John D Ryan, 15 Sep
1948; Col William H Blanchard, 21 Jul
1951-16 Jun 1952.

CampraioNs. Air Offensive, Japan; East-
ern Mandates; Western Pacific.

DecoraTions. None.

INsiIGNE. Shzeld: Or, in base a label of
three points gules, surmounted by an
atomic cloud proper, between a pair of
wings conjoined in base azure. Crest: On
a wreath of the colors, or and azure, an
atomic cloud or, with broken pattern
gules, between two lightning bolts gules.

Motto: DEFENSOR VINDEX—De-
fender Avenger. (Approved 10 Jul 1952.)
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The plotting board was delivered about 20 February 1949. Work has been
started in ite calibration and adjustment. Design and fabrication of a
ramote data displuy panel for photography was initiated. This panel
will display altitude and signal strength on meters, mountain time on a
synchronous clock, and seconds after launching on a counter, the fast
wheel of which makes one revolution in two seconds.

ATMOSPHERIC BRANCH

BRIEF HISTORY OF WORK DURING PRECEDING MONTHS: V-2 Firing with Blossom IV-A,"
E. 0. 116~11t V=2 Rocket No. 41 scheduled to ba fired at White Sands Proving
Ground on the nipht of 23 March 1949, has been assigned to the AMC with the
General Electric Compuny participating. This rocket will be the first to
carry the new elongated nose section called "Blossom IV" which increnses the
langth of the rocket by one diameter, and makes 80 to 100 cubic {feaat avajilable
for instrumentation for upper air research. Blossom IV {s the most ambitious
of the experiments on recovery of equipment by parachute, ag the entire
redesipned and enlarged nose section is Lo be brought to earth by a canopy-
type parachute, 100 feet in diometer. Separation and ejection of Lhe nose
seat '~» will be uctivated by radio signal at the genith of the trajectory.

Previous work on "Physical and Chemical Atmospheric Constituents" Project B. 0.

1%5-11, Test Directive No. 24A, consisted of parachute drop tests, static
1loon teats, and balloon cluster flight tests., A balloon system was developed

to practice {lying balloon clusters and recovering inatruments. This system
includes two or three J=1400 gram balloons, an aneroid pressure element wired
into a circuit which fires a squidb inside a small aluminum cylinder or "cannon"

at a predetermined pressure height, severing the main rigaing and separating
the balloon from the systemj a parachute rigged into the line, which after

separation of the balloon from the system, lowaers the system to the ground;
and a radar corner reflector, in order that the position and motion of the
system may be tracked with a 584 radar set. Visual tracking of the balloon
system has besen accomplished by the use of a theodolite to determine the
separation point of the balloon from the system and in following the descent
of the system to the ground. A K-35 Signal Corps Traller has been acquired

for the purpose of remote launching away from home base.

ew York Univeraity Balloon Flying Pro : - Test Directive
" No. 16At Previous work on this phase of the project included development of
ballast control mechanisms to maintain constant level flipghts in plastic
balloons over periods of time up to twelve or more hours. Trajectoris s,
temperatures, pressures, and ballast release information i3 telemetered and
analyzed from the standpoint of balloon performance.

"Upper Air Research Station" Project E. O. 116-11-10, Test Directive No. 27,
dated 16 November 1948, was received in the Electronic and Atmospheric
Projects Section office the first part of December 1948. The purpose of the
contract with Harvard University is to initiate a program of basic research
on solar and related problems on Sacramento Peak in New Mexico. The main

investipation will be with the solar coronagraph, and there will be related

33
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Tt 13 belicved thut selsyn drive will be satisfuctory for this unit.
However, $f teo much angular lug 1o encountered in operation, the
dial will be servo~driven, Tt is oxpected that this unit will be
aomploted and in operation by 10 October 1948,

UPFER AR RLSEACH BRANCH

a, Teat Fapachute: A parachute will be necded to lower the sampling bot-
tleg baclk te carth, The requirements of the chute are to curry a max-
tmum load of 32 pounds and have a maximum terminal descent velocity of
approximuately 40 feot per second, Since light weight i3 an important
fustor and there is almost no opening shock, a six foot light parachute
was {abricated at Holloman Alr Ferce Baso Farachute Shop,

On ¢ teut dro?. the deacent velocity wus too high, and u ten foot chute
{2 belng fubricatoed for fwrther testu.

be  Statds Badlocn. Teat for Durating Diumeter: It io nocesaary Lo know the

maximun bursting gizge of the atmoupherie sonding balloon in order to
caleulate ¢ L cxdmum altitude which the balleon cun reoach, and to know
how L ol a l.ater of buljocnu, Several bulloons were Inflated slowly

. b ulmulate atmagpherle ascension, and the bursting vizen were measured
by Lriunculut lon,

ce  Qupiralt Two ballean clusters of three bulloons cach were flown with

sereral cornce reflectors feor radur tracking; eone cluuter reached over »
100,000 fecth, work on this project fo humpered by lack of perconnel.
Additlonul rersonncl are belng requestod,
de ARC_V~2 Firdne Blopaem IV 4+ Nodilied okin sections und the remcdeled
contrel compurteont or the Blonsom TV ANC Va2 arrived al Whitc Sande
Froving Ground on 27 September 1948, .

Coordination with Cumbridge Field Station und llaivon with White Sunds
Froving Uround wus affected on the NRL telemetering, upeciul capte-off
plug, special cuble from cast-off plug to blockhouse, 60 inch reflect=
tng searchlight mirror instsllation, uud on many other speciul require-
montz ol the Blogsem IV missile, Through coordination with white Sands
Froving Ground, speciul plutforms are belng constructed on the Guntry
Orane u% white Sanda Froving Ground to permit work on the enlarged wure
hoadd of the Blogsom IV misosile,

The Rlosseom IV test has been poatponed {rom the stheduled date of 28
Oclober 1748, to tha end of the year, or carly spring,
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range of about 22.5 miles at Asimuth of 241 degrees and Elevation
of about 22.5 degrees, These echoes did not change appreciably in
range nor azimuth, but descended slowly and peraisted for some 10
minutes after impact., No logical reason can be given for loas of
this target, but failure to get back on target was caused by the
faloe target in the launching vicinity.

5¢ PROJECT JBwl we EO0u727=12
PURPOSE

The JB=2 Project (EO-727-12) was activated by AMC, Test Directives No. 10
and 10A dated 23 April 1948, for the purpose of training lolloman Air Force
Bape personu - ‘n ansembly, adjustmont, launching and flight charaoteristios

¢f the JB=2 micLuile, and to train personnel in tracking and instrumentation
tachniques.,

BRIEF HISTORY OF WORK DURING PRECEDING MONTHS

A four-hundred foot, two=-rail launching ramp was constructed on a three
degree earth-filled slope. The ramp was located three hundred feet west
of the North American Blockhouse in order to utilize existing blockhouse

facilities., Personnel have been undergoing training at Holloman Air Force
Rase to carry out AMC test directives,

REPORT FOR MONTH OF JULY: by N. LeBlanc, Captain, USAF

8, Misgile Testa: Two JB=2 missiles were launched during the month of
July as follows:

(1) The first JB=-2, No. 6, was launched 7 July 1948, Missile left
ramp with right wing low; but recovered immediately climbing
1,000 feet per minute at a speed of 240 miles per hour. After
two minutes of flight, missile was climbing 500 feet per minute
at 280 miles per hour; at 3 1/2 minutes, airspeed was 320 miles
per hour and flying on course of 320 degrees, At this point, the
elevator started oscillating very fast but did not affect the mis-

aile's flight., After a five minute flight, airspeed was 360 miles
per hour,

Approximately 33 miles from launching site, the pilots of the F-51
and F-80, eacort aircraft, were given permission to shoot it down.
The F=51 aircraft was not able to keep within firing range after
four minutes of flight; however, the F-80 pilot fired one burst and
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0Q«19 flying activities ceased at this Base 21 July 1948 to prepare for
extended operations at Idelwild Airport, New York City. Departure date
was 26 July 1948, and returning date was set for on or about 11 August

1948,

L. ELECTRONIC AND ATMOSFHERIC PROJECTS DIVISION
MISSION

The migsion of the Electronic and Atmoopheric Projeuts Divialon at Hollo-
aan Alr Force Base iu to provide and operato radar research and tracking
equipment as tants to obtain data upon which to base developmonts of an
{mproved air def .. system; to cooperate in the instrumentation and tost
of upper air phe.. :na as a basis for improved missiles, pilotleas air-
craft, and control system designs; to insure the effective utilization by
tha Air Force of the guided missile facilitles available at the White
Sanda Proving Ground, and the Holloman Air Force Base; to (1) develop an
ndaquate defense against V-2 iype migssiles, and (2) advance the Air Force
Ouidn?d Misseile and Upper Air Reogseach programs.

REPORT FOR MONTH OF JULY: by Lawren: H. Dyvad, Captain, USAF
and Max I, Rothman, Radio Engineer; content reviewed by
Oharlep P, Maas, Major, USAF, Electronic and Atmospheric Offlcer

o Fixed. Ankenns. . Brodectis:

(1) Early Warning Radar Fence Froject E. 0, No, 164=15 = Except for
the procursment and installation of a suitadble shutterless cam=-
atu, the Long-Range SCR-270 1s ready for deployment at Lubbock,
Taxas, in the first phase of Long-Range Detection Tests on Ve2
Cirings. A letter, dated 22 July 1948, has been sent by this Sta-
tlon to Commanding General, Wright-Patterson Air Force Base re-
quasting that coordination with the Air Training Command be of-

fasted in ordey to authorice {nstallation of relevant Radar
oqu'pnent at the Lubbook Air Force Bawe, Lubbock, Texas.

The Gatad Video Circuits referenced in last month's report have
been modified somewhat in order to achieve improved perf{ormance.
An up-towiate schematic diagram of this unit 1o embodied in

b

Figura No. ..

The pulse:to~pulse film record presentation has also been modi-
fied in order to simplify circuitry. The photo-oscllloscope
heam is normally off, and io turned on by an eloctronic gate the
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time position of which is known and which straddles the range-
sxcursion of the rocket. Rocket echo 18 used to provide vertical
deflection of the oscilloscope spot. No oscilloscope horisontal
sweep {0 used, Time-sweep is offected by the linear motion of the
f11m in a 35mm shutterless camera, Figure No, 2 1llustrates the re-
sulting film presontation drawn to soale for a gate 100 miles in
duration, and oxtending from 300 to 400 niles at a pulse recurrence
frequency of 60 per second. One=socond time-marks are recorded on
the £4ilm through the accurate flashing of a ne=l neon bulb, A sate
tefactory neon=flash circuit has been designed and fabricated at
this station and installed in the radar equipment. A schematlc dia-
gram of this unit is embodied in Figure No. 3. A Dumont Model 241
osailloscope modified for 6000 volts of accelerator potential and
utilising a 5Jp5 low=persistence cathode ray tube is in upe as a
plse to pulse photo-cscilloscope.

Figure No, 4 is a photograph of the "A" goope in the equipment show-
ing the ocho received from a B-17 target at a range of 145 miles in
a test run on 29 July 1948, The video gate, a3 shown, extends from
113 to 237 m!‘'ea, Twenty-five mile range markers are shown disposed
upon this ga.: Data recorded on this £1ight is embodied in the
chart of Figurvs No, 5a and No. 5b. Note that excellent detection
was achieved to past the optical hordson which, in this case, was
160 miles. Elevation angle was limited to a pinimum of 21 mils
shyeting over the Sacramento Mountains, The range and altitude of '
those mountains at the point of observation was 20 miles and 2,130
fent, respoctively. Target altitude was 35,000 feet,

=

) Redar Triangulation Tests Project E. O, No, 164=15 = Data was re-
~orded from this set during the V-2 firing on 26 July 1948, Two
siationa were used; one SCR=-270 radar at Hueco, New Mexico, and a
aynchronized radar recelvin station located five miles east of the
rodar. Radio=link synchronization of radar indicatore and cameras
was satisfactorily accomplished. The stop-watches, however, did
not photograph legibly at either station, The radar station de-
tecated the rocket and held it for the first 25 seconds of flight at
an apparent signal strength approxizately equal to 25 per cent of
saturation level, Time estimate was made by counting photo={rames
which were made at the rate of approximately one per second. The
signal then disappeared completely and was not again detected un-
441 the rocket reached a slant range of 60 miles, At this timo,

'+ wos held ‘for about 3O seconds at the same signal strength, as
proviously.

The remote radar receiving, station did not detect the rocket until
1+ had reached an indicated transit-time range-equivalent of 60
miles, at which time the echo waa held for 30 seconds at a signal
strength equal to 50 per cent of saturation level. It is probable
that the remote receiving station did not detect the rocket at the
boginning of its flight due to the fact that this periocd was ob-
gcured by powerful permanent echoes at this station, The master

22
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FIG-2. REVISED PRESENTATION OF PULSE TO
PULSE FILM-RECORD LONG RANGE SCR-270
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FIG-3.NEON FLASH TIMER
LONG RANGE S C R-270




FIG-4. """ SCOPE PHOTOGRAPH OF LONG RANGE SCR-270
TEST RUN 29 JULY, 1948 ON B-17 TARGET
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The third flight foilod to separate tae two balloons from the fligcht gear,
and the equipment war loet over the mountalns, T™wo balloons were flown to
test fly a total instrwiant load of twoelve poundas.

The fourth flight was made to test the parachute descent rate and to check
the best location in the instrument train for the radar target. With the
radar target uppermost on the train, the tarfet may fall into the parachutoe
and foul sho lines on a slow descent, However, with the target on the bottem
of the train on a ranid descent, the instrunents nay fall into the target,

(Seo Figure No. 3, Page 20) for:a schematic diagram of the flight syatem,

On tris flight, the radar tariet wao placed on the bottom directly below tho
eand dag woighing 2330 gme. After separation, the equipment descended in
almost a free=fall until the parachute fully opened, In this initial fall,
the sand bag crashed throurh the radar taret and fouled the parnchute lines.
Thus the djscent fifures were not representative.

The fifth flisht was also made to test the tw balloon ayatoms with twolve
pounds of flicht goar. However, the squid again falled to firo and sepa~
ration did not occur, Fallure misht posoibly be Jue to the use of second
* LA {netruments and batteries, ‘‘ow equipment is deing requinitioned,

Muture Plang: Buphasle during the month of Dacemder 1947, will be on
rondving a van for modile launching# facilitien, imnroving radar tracking
facillities, and on determination of parachute descont data.

6, PROJECT JB~d =~ 20~727-1c
PURPOS E

The JB=2 Project (E0=727-12) was activate! by AMC, Test Directives No. 10,

10A, and 108 dated 23 April 1948, for the purpose of training Holloman Alr

Force RBase personnel in ascembly, adjustment, launching, and flight charac-

terigstics of the JB-2 Migsile; and to investigate the feasibility of id-

ance of the JB=2 Misaile from n remote control station by radar, and radlo .
control.

BRIET HISTORY OF YORK TURING PRECETING MONTHS
A four-hundred foot, two=rall launching ramp was constructed on a three
derree earth-filled slope. The ramp 1e located three-hundred feet west of
the North American Blockhouse and utilizes existing blockhouse facilities,

The first phase of trailning personnel in launching techniques has been

This document 1s part of an unclassified series



~ 1400 Gram, Balloon
Main Rigging Line made up of 5301b. Test wmylon Cord

cannon for Severing Maln Line Mfd, from Aluminum and Contalns

Steel Pollel and Cleotrically Flred 3qulib, Xnotls above and b
low Cannon are to prevent Movement of Squlb on Maln Line.

Radar uwellec‘or

. Parachute Approximately 6 feet In Dlameter., eit==: (latn & Paper,
fixed at Top and Bottom to Main Rigging Lline,
Instrument Box Containing Baroswltch and Battery, rligged with 3501p,

Test Nylon Cord, with Snap at Top and Bottom,
/
]

Fig., 3. INSTRUMENT RIGGING FOR BALLOON TEST FLIGHT




Substituting these constants in equations (9) and (11)
and simplifying,

11’51’12"1‘220*&2

oA
yl - r12 - r320- dz

ed

The equation for ¢ remains the same as before,

g m (,.12 - x2 - ya)]'/a\

ATNOSPHERIC BRANCH

BRIXF KISTORY OF WORX IURIXG PRECEDIKG !ORTHS: Previous wrk on the "FPhysi-
cal and Chemicnl Atmosphoric Constituents® project which was begun in
Sept*s wwa 1948, includes parachute tests, static dballoon teste, and dallon

tent .. .ghts.,

A simplified ballon system-was developed to practice bdalloon flying and

instrument recovery techniques. This aystem includes an aneroid pressure
__slement wired into a ciroult wvhich fires a squid inside a snall cylinder

or "oannon" at a predetermined pressure height and separates the balloon

from the system, A small parachute lowers the rest of the system to the
eround. A radar comer roflector is attached to the system, and by tracl-
ing with a K84 radar, its position and motion can be determined continuously

during the flight.,

Balloon Test Flighte: The first flight of the month was to check separation
and recovery of the simplified flight equipment, The flight was highly
succesaful, separation occurring at the predeternined altitude of 4,000
fest above the sround. Radar range and theodolite azimuth of impact locat-
ed the instruments two and one-half (2 1/2) miles south of the launching
point and actual recovery was made within range of instrumental error from
predicted position. -

The second flight was for the same purpose and was also successful. The
balloon system was launched from a point adout two miles upwind of the
tracking equipment. This technique of remote lannching will have to be
developed for the higher altitude flights where the horizontal travel of
the system would otherwise carry {t off the Holloman Air Force Base range.

The radar lost the target immediately after separation, dut the impact was
approximated by the theodolite azimuth and extrapolated range. Recovery
was effected along the azimuth line, bdut with a range error of about 500
yards after a horizontal travel of about three miles.
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Ce

{nstruments to the ground and provided a bearing to the target. The gear

was recovered along this line of bearing 4t u range of aboub three and
one=half milea out. The rapid descent did not injure the uneroid instru-

ment or its contaliner.

Future flights will include a special restruining device to fasten the
top of the parachute more securely to the main static line. This device

will consist of & knot in the main line and a loop in the parachute
canopy vent for the main line to pacs through. The knet will be larger
than the diameter of the loop to prevent the top of the chute {rom
slipping downward during ascent. Previously, the top of the chute was

taped to the main line.

rajiler Van for ote Launch t The van modificutiona have been com=
pleted, and preliminary ochecka indicate thut the wind screen should

operate very effectively. Field tests have been postponed until April
because equipment and personnel will be loaned to the AMC V-2 Blossom

IV=-A Project during March 1949.

New York University Balloon ing Prole 5, Q, 188=-1} J
%1 Flve members of the New York Univeralty tenearch

) re ive A\l

Dlvision ited Holloman Air Force Buse during the period between 21
Junuary and 12 February. Working on Contract W28-099ac-241 with Lhe
Cambridee Field Station, AMC, this group used Base facilities to field
test controlled altitude balloons.

Ten lurge 20-foot plastic balloons were released during this period

with tracking and telemetering stations located at Holloman Air Force
Buge, near Joplin, Missouri, and at Nashville, Tennessee, Flgure

No. 3 shows u R0-foot plastic ballosn ond instrumentation just after
launching. The bottom tank=1ike structure holds the ballast with trans-
mitter underneath, while the banner and inverted parachute stabilize

the flight. Data received from the balloon, while in flight, glves
information ubout balloon altitude, tenperatures inside and outside the
balloon and in the battery box, as well as a record of the flow of
ballast which is automatically released to control the balloon's alti-

tude. Fliphts were mude with three major objectives:
(1) Field test of servo-type ballust control system.

(2) Determination of in-flight trajectory by use of aircraft "homing"
on a balloon-borne transmitter.

(3) Field test of equipment desipned to make the balloon float first
at one level, rise and float at a higher level, then rise again
and float at a still higher altitude. The balloon system would

spend a specified time at each of these levels.

The servo type ballast control has been designed to release liquid
ballast as the balloon loses lift, thus keeping it afloat. This particu-
lar control has bsen tested in a pressure chanber and in cold tempera=
tures, but no completely successful field test has been made before.

33
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Flg. ) Twonty=foot Plastic Ballecon and Instrue
montation Just after Launching.

Positive control action was cloarly demonstrated on alx of the dalloons
released during this trip, Determination of the trajectories of tw
balloons for a distance of 40 milos in the firet flight and 800 nmileg
in the second flight demonstrated that natlefactory roeception may de
obtained using the standard alroraft radio cowparsa, homing on the KU,

AN-1 balloon bdorne transmitter. Thie rignal was received by tho plans
wvhile in excoss of 500 miles from the tranamittoer.
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One teat was made to keep the bdalloon at two or more selected levoles for
& spocific duration. It 1a expocted to use this typo of gear for flights
carrying counters to measure the intensity of cosmic raye at selected
altitudes., Thie first test was completely satiafactory. A height-time
carve for 5 February 1949 is shown in PMgure ¥o. U4, whero the balloon
floated at 35,000 feot, then at 44,000 feet, and finally at 47,500 feet.
For this series of tests, the windscreen which was recently instslled
noear the ramp in the Xorth Area was used oxtensively. PFigure No, 5

shows a 20-foot plastic dalloon being inflated behind this screen

pProparatory to launching which was made in vinds exceoding 20 niles per
hour in gusts,
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with a knowlodpe of the mean size of Lhe powder particl en, would pive a cocd
Iindicuation of the aall scaleo diffusion rate. Holloman Air rforce Hane would

provide the balloon flight and
an effectlive cloud ponerator.

Lracking facilities and aasist {n desipning

Now York University Balloon Flying Lroject, E.0. 188-11. Test Directive

B e b S —— p—..-.-.p.--h—--

No. 10A. Previoua v work on this j ;hu,ﬂ of the p"u)nat included davelopment, of

o —— --'-

bﬂllduu control mochanisms Le maintain constant level {1iphts in plastic
balloons over periods of time up Lo Lnnlvn or more houra. Tre 'a:tories,

Lamperatures, pressuresa, and L

analyzed from the standpoint of
this project will return to liol)

series of liyhts,

N, ”Ih“"lhd] and Chantcal At

L e ] q-l.“-—l-—-h-—-l---r - e el

Ulr‘n-.,l ive No, ".!.'f?‘.' }‘Hnt b

e e L LS S TR A ———

twoen £ oand 1 :\]‘l‘il 194")

L s

tlast releano {nfomution are Lelemolered and
hullu:)n perfomance. Poersonnel workine on
Loman Alr Force Base in July 1949 for anolher

-y
nnk

nn In‘!‘l . ‘ui."'l“ult, nents d ;:-l:} 1]: '11
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Llocn lichts were made for tihina project ho-

The purpoze was Lo detormine parachule

tll‘.’i(‘r‘:‘n'.. t‘h.'nr'hr‘lr'l‘\"-t.!{‘.: Onve Fl1ehit wan gl with o .'111-*1,""1:;‘;-'. anndbage
LU Lo’ > l.'*llhl radar corner l‘i‘f']r‘w:!l‘.fl' LO th":l;nzu:'h :ut.;‘.-ilitx' .',-;z‘in,j
dusce!, the tnstrunente oscillated rapldly and throush a large arc
during descent,. A aecond flieht with Lhe nane load, but includine a
radar corner roflector. indicated bthat Lhe radar targot deflinitel)

legaens oscillation ol {inat:

‘umentation.

the Lhird flight was made with throe v=1400 pgram bHalloons, Lli=pound
sindbac,a radar target . and Lhe aix=-fool flat cloth parachute to about
"q.“‘*‘ !‘r'f*' Doncont. rate avers foed 0 (v, o0 moeond All Lhroe of Lhe
| ware rocovered peatr the 1ndfcated recovery noint The fourth
{11 J t Was Lo Lest devcent of Lhe paper paraciute with a light loud from
6 hedsht off 2,000 feet The radar set was not operating properly, but
since the fli-ht contalned no tnstrumentatlion that regliired recovery and
the balloon lipht wis already rigged und inflated, the flisht was made,
The radar failed at 24 J00 feet and optical tracking lost the tarpet in
L 5. Ho atlleapt was made o recover this fli-ht. The principal
balloon 14 -hte iurin,: tlo nth were made for the "Hi- h Albtitude Dunt
it fasionn Prolect ,

b El{fﬁiﬂig,lfﬁ:;nigiiﬁiiﬂlﬁatqu‘"' 1517"fE;F_ Ho. 49, Tho decieion was made to

L1 tull. ALl i"-.":'l.‘.'_?

Launch on the west s1:e t
Lhan at loll
Wwind condil

k]

I._.-.n.

he Range, or in the Lus Cruces area, rather
dase as previously planned, due Lo existing

A8 s loman .:L::IL'E};‘.ht'I‘lc versonnel varticipated only i:

. L

:- L=
) ™ ’ . L ] 5 ] L I . [ ¥ .' L] ..1 : w ..-: "y » # =  § L -
J‘ia1*-tl'ili.=||l 1"&-"-l|-" h"?""'l:'lll‘_l"l:l l‘tlii 111 ;hI‘u}E t{l 141". {llihllittl - LilL‘L‘L Jl} t"‘-‘ url'ﬁi :-"'l'tii"l'r

LlacKking:: unius.,

One flight way made ot 00 april 1949 of three 7J=-foot plastic bwalloons.
'he QUJ1 free-fal) wsile, welghing about 230 pounds ana 17 feet lonag,

m A
wus flewn Lo u Heloht u” TR,

cluster, The tee

roximately 100,000 feet on the three-balloon

:
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SOURCE: Microfilm Roll No. 31739

HOLLOMAN
AIR DEVELOPMENT CENTER
MONTHLY REPORT
O N
USAF GUIDED MISSILE
TEST ACTIVITIES
AT
HOLLOMAN AIR FORCE BASE
NEW MEXICO

REPORT NO. HDT-208

AUGUST 1953

Prepared by 6580th Missile Test Group

C. M. Mangum
Lt. Col., USAF
Commander




REPORT FOR THE MONTH OF AUGUST 1953

PROJECT TITLE: Project Horizon

CONTRACTOR: Aberdeen Proving Ground, Maryland
TYPE VEHICLE: High Altitude Plastic Balloon

STARTING DATE AT HOLLOMAN AIR DEVELOPMENT CENTER: 14 August 1953

ESTIMATED COMPLETION DATE: Unknown

PURPOSE OF PROJECT: To take pictures from horizontal angles at high altitudes.

REPORTS ISSUED DURING THE MONTH OF AUGUST WHICH CONCERN THIS PROJECT:

None
L
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Project, Horizon

REMARKS

During the reporting period, one flight was made in support of this
project. The first attempt at launching proved unsuccessful as the pay-
load Tine snapped. A second attempt proved successful, however, separa-
tion never occurred and recovery has not been accomplished. Recovery

procedures are still being carried on by aircraft and ground recovery

Crews.
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Frame 0968; Progress Summary Report on USAF Guided Missile Test Activities,
Holloman AFB, Alamogordo, New Mexico, 1 July 1948, pages 70-74:

PART III
AFFAIRS AND PROGRAMS OF THE BASE
4. VISITORS TO HOLLOMAN AIR FORCE BASE

VISITORS SUBJECTS DISCUSSED
Brig. Gen. Tom C. Rives Confer on administrative poli-
Col. M. Duffy cies and extent of Holloman
Lt. Col. M. Yates Air Force Base responsibil-
Maj. J. 0. Fletcher ities

Lt. P. L. Frank

Lt. R. E. Spence
Wright-Patterson AF Base
Hq. AMC, Dayton, Ohio

Mr. James R. Smith Administrative problems.

Mr. Herbert C. Crow

Mr. Murray Hackman

Watson Laboratory

Red Bank, New Jersey R

Mr. Aaron Krumbein \ Project Mogul
Mr. Melvin Parlow \

Mr. Bernard Gildenberg \\x

Mr. Warren Brown s
Mr. Sammy Greenfield

New York University

New York City, New York

/ RGT NOTE: The "Project Mogul" description immediately above had been circled
by hand as shown above. This leaves me with the impression that whoever
circled the description thought it should not have been included in the
report, which, in turn, suggests that the name "Mogul" was indeed classified,
although it seems highly unlikely that the name was classified Top Secret. It
would have been far too impractical, if not completely useless, to classify |
the name at that level, and would in fact defeat the purpose of such a code
name. The name does not appear in later editions of the Progress Summary
Report, although visits by NYU personnel are 1isted. The reason given for
these later visits is something 1ike to "witness balloon flights," without
specific reference to Mogul. I must conclude from all of this that the name
"Mogul" was indeed classified, even though the name appears in unclassified

documents.




SOURCE: Progress Summary Report of USAF Guided Missile Test Activities,
Holloman Air Force Base, Alamogordo, New Mexico, 1 August 1948, a composite

from pages 20 and 26 (frames 0991 and 0997).

4. ELECTRONIC AND ATMOSPHERIC PROJECTS DIVISION
MISSION

REPORT FOR THE MONTH OF JULY: by Lawrenz H. Dyvad, Captain, USAF
and Max I. Rothman, Radio Engineer; content reviewed by
Charles F. Maas, Major, USAF, Electronic and Atmospheric Officer

b. Tracking Projects:

(1) Radar Tracking Set AN/MPS-6 - A letter was received from Watson
Laboratories authorizing changes and modifications of the range
circuits necessary for conditions encountered at this location.
The fore part of July was spent in achieving these betterments,
and in the installation and orientation of an M-2optical tracker
to be used in conjunction with the MPS-6 and as a tracking aid.

~ Experimental tracking of three balloons furnished and flown by the

‘1" Atmospheric Group was performed for the dual purpose of checking

~ the signal return of the radar with various reflecting targets,
and for precise position data of the balloon equipment for use by
the Atmospheric Group. On 19 July, a 130 foot balloon carrying no
radar reflector was tracked. Radar contact was made at a range of
about 3K yards with signal return being above saturation on the
scopes of the MPS-6. Tracking was automatic in Azimuth and Ele-
vation and aided in range. Signal return remained above satura-
tion until a range of 7K yards was read, at which point grass ap-
peared on the scopes and signal to noise averaged about 4 to 1 _
out to a range of 23K yards where too frequent radar losses neces- -
sitated that automatic tracking be abandoned. This balloon was then
tracked manually to a maximum range of 27K yards.

On 20 July 1948, a weather balloon carrying one kite type reflector
was flown and tracked. Contact was made at a range of 3K yards,
and signal return was above saturation at all times until a range
of 10K was exceeded and grass showed only occasionally out to
24,360 yards. This balloon was obscured by clouds at a range of
33K yards, but tracking was continuous in automatic Azimuth and
Elevation throughout its flight, and the maximum range read was

34 K yards.

On 21 July, a 130 foot balloon, identical with the one flown on

19 July except for three kite reflectors being carried, was flown
and tracked. Radar contact was made at a range of 1,510 yards.
Grass first appeared on scopes at a range of 24.5K yards, and sig-
nal was above saturation to 30K yards. Tracking was continuous
and automatic throughout the flight, and a maximum range of 121K

yards was reached.
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SOURCE: Progress Summary Report on USAF Guided Missile Test Activities,
Holloman Air Force Base, Alamogordo, New Mexico, 1 October 1948, composite of

pages 15 and 22 (frames 1167 and 1174)

ELECTRONIC AND ATMOSPHERIC PROJECTS SECTION
BRIEF HISTORY OF WORK DURING PRECEDING MONTHS

Radar set SCR-584 was deployed at Holloman Air Force Base in August 1948
for the purpose of tracking special meteorological balloons. Some success
was attained. Modifications are under way to improve performance from the

standpoint of range and accuracy.

REPORT FOR MONTH OF SEPTEMBER: Radar Research Branch by Lawrenz H. Dyvad,
Captain, USAF, and Max I. Rothman, Radio Engineer. Upper Air Research Branch
by Edward A. Doty, Captain, USAF. Content reviewed by Charles F. Maas, MaJor,
USAF, Director, E1ectron1c and Atmospheric Projects Section.

UPPER AIR RESEARCH BRANCH

b. Static Balloon Test for Bursting Diameter: It is necessary to know the
maximum bursting size of the atmospheric sonding balloon in order to

calculate the maximum altitude which the balloon can reach, and to know
how to rig a cluster of balloons. Several balloons were inflated slowly
to simulate atmospheric ascension, and the bursting sizes were measured

by trianqulation.

c. General: Two balloon cluster of three balloons each were flown with
several corner reflectors for radar tracking; one cluster reached over
100,000 feet. Work on this project is hampered by lack of personnel.
Additional personnel are being requested.



SOURCE: Microfilm Roll No. 31739, "Monthly Progress Summary Report on
U.S.A.F. Guided Missile Test Activities," Holloman AFB, New Mexico, Vol. II,
No. 3, 1 January 1949; frames 1425-1426 (pages 25-26).

Holloman Air Force Base,
Alamogordo, New Mexico

PROGRESS SUMMARY REPORT ON
U.S.A.F. GUIDED MISSILE TEST ACTIVITIES

VOL. II 1 JANUARY 1949 NO. 3
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PART 1

BASE PROJECTS and ACTIVITIES

Par. 4. ELECTRONIC and ATMOSPHERIC PROJECTS DIVISION
Report by LAWRENZ H. DYVAD, CAPTAIN, USAF, and MAX I ROTHMAN,
Radio Engineer. Upper Air Research Branch by EDWARD
A. DOTY, CAPTAIN, USAF. Reviewed by CHARLES F. MAAS,
MAJOR, USAF ¢ o ¢ ¢« o ¢ o ¢ o ¢ s o ¢ s o o« @ @ 19 - 27
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ATMOSPHERIC BRANCH

BRIEF HISTORY OF WORK DURING PRECEDING MONTHS: Previous work on the "Physical
and Chemical Atmospheric Constituents" Project which was begun in September
1948, consisted of testing parachutes of different types, static balloon
tests, and balloon test flights. A balloon system was developed to practices
balloon flying and recovery of instruments. This system includes either one
or two J-1400 gram balloons, depending on the amount of free-1ift desired; an
aneroid pressure element wired into a circuit which fires a squib inside a
small aluminum cylinder or "cannon" at a predetermined pressure height,

severing the main rigging and separating the balloon from the system; a
parachute rigged into the 1ine, which after separation of the balloon from the

system, Towers the system to the ground; and a radar corner reflector, in
order that the position and motion of the system may be tracked with a 584
radar set. Visual tracking of the balloon system has been accomplished by the
use of a theodolite. In most cases, it has proven very satisfactory in
determining the separation point of the balloon from the system and in
following the descent of the system to the ground. A K-35 Signal Corps
Trailer has been acquired for the purpose of remote launchings away from the

base.

Test Directive No. 27, "Upper Air Research Station," dated 16 November 1948,

25
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was received in the Electronic and Atmospheric Projects Section office the
first part of December. The purpose of the contract with Harvard University
is to initiate a program of basic research on solar and related problems on
Sacramento Peak in New Mexico. The main investigation will be with the solar
coronagraph; and there will be related experimentation on luminosity of the
night sky, the polar aurorae, the zodiacal 1ight, and other upper atmosphe-
ric phenomena. A1l tests will be performed and reported on by Harvard Uni-
versity personnel. Holloman Air Force Base personnel will support the pro-
ject and report only on provision and maintenance of adequate shelter,
utilities, and access roads to Sacramento Peak.

a. The Physical and Chemical Atmospheric Constituents Project, E. 0. No.
114-11, Priority 1B:

Balloon Test Flights: One flight was made during the month. The pur-
pose of the flight was to check descent of a 1ight "pay-load" using a
regular radiosonde paper parachute with the radar corner reflector
rigged above the parachute, and to practice recover techniques. This
flight was launched approximately one and one-half miles southwest of
the theodolite and radar site because of wind conditions. The aneroid
element was pre-set to activate at a height of approximately 6,000 feet
above the ground. Since the radar did not really pick up the target,
the exact height of separation could not be accurately determined. The
descent of the system was observed visually by the theodolite from the
time of separation until the system reached the ground, and recovery
was made within 100 yards of the predetermined point. The system was
observed visually to oscillate somewhat during the descent due to rigging
the radar reflectors above the parachute. In this position, the radar
reflector seemed to slow the rate of descent appreciably.

General: tThe K-35 Signal Corps Trailer was stripped of all unnecessary
equipment so that modifications could be made to use the trailer for re-
mote launchings away from home base. Modifications include the instal- °
lation of two-way radio communications; a helium bottle rack to trans-
port helium to launching site; and the construction of a portable wind
screen for launching in 1ight winds. Work orders, accompanied by
drawings, for the wind screen and bottle rack, have been submitted
through proper channels. The radio equipment to be installed is being
constructed by the Electronic Section of the Electronic and Atmospheric

Projects Section, Holloman Air Force Base.

;! Plans were drawn for a hot water heater to pre-heat balloons for high
altitude flights. The work order, accompanied by a drawing, was sub-

ﬂl mitted through proper channels.
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SOURCE: Microfilm Roll No. 31739

Holloman Air Development Center
Monthly Report on USAF Guided Missile Test Activities
at Holloman Air Force Base, New Mexico

Report No. HDT-78, February 1953

Prepared by 6580th Missile Test Group

C. M. Mangum
Lt. Col., USAF
Group Commander



REPORT FOR THE MONTH OF FEBRUARY 1953

PROJECT TITLE: MX-1498, Moby Dick

CONTRACTOR: Air Force Cambridge Research Center

TYPE VEHICLE: High Altitude Plastic Balloons
STARTING DATE AT HOLLOMAN AIR DEVELOPMENT CENTER: October 1951

ESTIMATED COMPLETION DATE:__Indefinite

PURPOSE OF PROJECT:__To study the very high altitude wind fields.

PHASE OF DEVELOPMENT:_ Operational test phase
REPORTS ISSUED DURING THE MONTH OF FEBRUARY CONCERN THIS PROJECT:

Weekly Test Status Report for week ending 3 Feb 53. Weekly Test Status Re-
port for week ending 10 Feb 53, Flights C-3, C-4, C-5, and C-6 at Edwards
AFB, Calif.; Flights B-9, B-10, B-11, and SB-1 at Vernalis NAS, Calif. '
Weekly Test Status Report for week ending 17 Feb 53. Weekly Test Status Re-
port for week ending 24 Feb 53.

Agencies which are not on distribution to receive the above 1isted reports
may apply to the Armed Services technical Information Agency (ASTIA). In
order to receive desired reports from ASTIA, the requesting agency should
have a definite need for such reports and should be eligible to receive such

information.
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Project MX-1498, Moby Dick

REMARKS

Project Moby Dick is now a routine program. Launchings are made daily
from each site, if directed by the Lowry Plotting Center. Instrument
failures and weather conditions have caused a few delays in the launchings.
During *he month, the condition of the equipment improved and the launching
crews had fewer check-out problems.

Dr. A. H. Howell of Tufts College arrived at the sites to direct
operation of Project 202. This project has a higher priority than Moby
Dick; therefore, many Moby Dick flights were cancelled so that 202 flights
could be prepared and lTaunched. Project 202 was almost completed by the

end of the month.

Personnel from Holloman Air Development Center attended a meeting at
Headquarters, Air Research and Development Command, and Headquarters, United
States Air Force, to arrange the transfer of Project Moby Dick to Air Force
Cambridge Research Center and Air Resupply and Communications Service. The
details were worked out and Headquarters, Air Research and Development

Command is preparing the necessary arrangements for the transfer.
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REPORT FOR THE MONTH OF FEBRUARY 1953

PROJECT TITLE: MX-1594, Gopher
CONTRACTCR: __Stanley Aviation Corporation

TYPE VEHICLE:__Large plastic balloons carrying dummy loads

STARTING DATE AT HOLLOMAN AIR DEVELOPMENT CENTER: 20 February 1952

ESTIMATED COMPLETION DATE:__Unknown

PURPOSE OF PROJECT:__To conduct vulnerability tests on plastic balloons
PHASE OF DEVELOPMENT: Phase II: To conduct detection and vulnerability

tests.
REPORTS ISSUED DURING THE MONTH OF FEBRUARY WHICH CONCERN THIS PROJECT:

Weekly Test Status Reports for the weeks ending 3 Feb 53, and 10 Feb 53.

Agencies which are not on distribution to receive the above 1isted reports
may apply to the Armed Services technical Information Agency (ASTIA). In
order to receive desired reports from ASTIA, the requesting agency should
have a definite need for such reports and should be eligible to receive such

information.
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Project MX-1594, Gopher

REMARKS

Phase II, the testing of balloons for vulnerability to .50 caliber
slugs, has been completed. The main feature of Project Gopher is to fly
a camera at high altitudes for reconnaissance work. Operations in this

project are now suspended pending issuance of a new contract.
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4o ELECTRONIC AND ATWOSIHLWIC FRUJECTS DIVISION
FURIUSE

The mission of tho Electronic and Atmospheric Projecta Divialon at Holloman
Air Force Base is to provide and operate radar research and tracking equip-
ment to obtain data upon which to base developmonts of an improved air de-
fonsoe systom; to cooperate in the instrunontation and test of upper air phe-
nomoena &8 & basis for improved missiles, pilotlesa aircraft and control
system designs; to insure the effective utilization by the Air Force of the
dod missilen facilitios available at White Sunds Proving Ground; to
1) develop an sdequate defense uguinst V-2 type missiles, and (2) advance
the Air Force guided migsile and upper air rescarch programs,

BRIEF HISTORY OF WORK DURING FRECELDING MONTHS

In order to dotermine the technicul cheracteristicus of now radar aystems to
provide fully effeotive defense aguinat V-2 type missiles, the following
existing radars with feasible field modif'ications have been operated at
various V-2 miseile firings, and the data recorded, interpreted and distri-
buted to intert ' d agencies:

- AN/CPS-1

- AN/CPS=4

- AN/CPS«5

- AN/TPS«1B (modified)
- AN/TPS=1B

- AN/TPS=10A

- SCR/;PE'?O-DA

- AN/MPQ-2

- AN/MPS=6

HHEMNMDODDDH

Present investigations include tests and/or modifications leading to test on
the AN/MPS-6, Early Warning Radar Fence Project (Modified SCR-270-DA),
Triangulation Proiact (a fence technique using range triangulation methods)
and an AN/TPS-1B (Nodifiled).

REPORT FOR MONTH OF AFRIL: by Lawrenz H, Dyvad, Captain, USAF

" n 0 - s
The "Very Long Range Radar" Project was initiated in 1946 to investigate the
feasibility of utilizing ionospheric propagation techniques in an "Early
Warning Radar" system designed for ranges up to 5,000 miles. Contract

No. W28«099 ac 173 was awarded by Watson Laboratories to the Raytheon Manu-
facturing Company in 1946 for the development of equipment and its instal-
lation at favorable field stations with a view toward gathering lonospheric
system data in connection with a coordinated engineering investigation of
these phenomona.

1
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4. ELECTRONIC ALD ATNCSTELRIG FROJECTS DIVISICN

FURIOSE

The mission of the Electronic and Atmoophoeric frojects Division at llolloman
Ay Force Base in to provide and oporato radar resourch and tracking equip-
nent as tests to obtain dato upon whlch to bage dovelopments ol an improved
air defense system; tO cooporate in the inatrumentation and tost of upper
air phenomena a8 o busis for improved misoiles, pilotleons aireraft and con-
trol system designs} to insure the effective utilization by the Adr Forco
of the guided missiles facilities available at Vihite Sands Proving Ground;
to (1) develop an adequate defense againat V=2 type nissiles, and (2)
advance the Alr Foroco guided minoile and upper air regearch programse

BRIEF HISTORY OF WORK DURING FRECEDING MONIHS

In order to deternine the technical oharacteristics of now radar systems

to provide fully offeotive defence agoinst V=2 LyFo migsiles, the following
existing radars v £ seible field modifications have been operated at
vorious V=2 mise. firings, and the data recorded, interpreted and distri-
buted to interested agencles:

(1) 1 = AN/CPS=l

(2) 1 = AN/CFS=4

(3) 1 = AN/CES=3

(4) 2 = AN/TFS-1B (Modified)
(5) 2 = AN/TFS=1D

(6) 2 = AN/TFS=10A

(7) 4 = SCR=270~DA

(8) 1 = AN/MPQ-2

(9) 1 = AN/MFS=6

Fresent investigations include tests and/or modifications leading to test on
the AN/MPS~6, Early Warning Radar Fence Froject (Nodified SCR=270-DA) ,
Tyiangulation Proiect (a fence technique using range triangulation methods)
and an AN/TPS-1B Modified).

REPORT FOR MONTH CF MARCH: by Van D. Thompson, Jr., lst Lb., USAF
Technical Data and Analysis by Engineering Staff, Radar Research
Projects Branch.

a. Tracking Frojects:

(1) AN/TPS-1B (modified): Directors associated with antenna system
are belng fobricated in an of fort to provide improved impedance
matoh and to decrecun® objoctionable lossos.




RANGE INSTRUMUNTATION

REFORT FOR MCNTH OF FEBRUARY:
by C. M. Mangum, Major, USAF, and Nr. G. C. Crom,

As wos stuted in tho report for January (Vol, I, Ne. 4), the initial
lovelling of Tularosa Poak was completed, as was the nocesn road to the
Peak; thorefore, the month of Fobruory saw quite an exodus of cquipnent,
proviously planncd for oporaticn ot the Tularosa Peak site, from tcmporary
locaticne on tho volley floor to the more advantageous positions on the
higher level of the Feak., Among this oquipmont wore tclemetering unite
usod by Booing Adrplano Company, Republie Airceraft Corporaticn and North
Amorican Aviation, Ina, North Amcriean Aviation Inc. also located on the
Peak o "roscivo-only" SCR=584 radar unit which will be used to remotely
control thoir tolomotoring recoiving antenna, and an k-2 optienl tracker
which will be used for controlling tho position of tholr telemetoering
antenna in tho event of failure of the bencon tranomittor in their mis-
nilo or of tho "roceivu=only" radar unit itsolf. Acricl viown of tho
lovelled Peok with the oquipment in place are ineluded in this report as

Figures 1 and 2,

During Fobruary, plans wore formilrnted to further develop and dmprove
Tularosa Penk ng an instrumentotion site. Theose plcns includo a notwork
of conduit cnd pipe to be wsed L. - iter, povor, and instrumentation line
dimtribution over tho levolled arcu. Over the conduit and water Yines
will bo 1nid o mat of war surplus atool lnnding mata bondod teogether and
to tho eonduit, Ovor the mat, u four=inch thick econercte slab will bo
pourcd. Tho landing mat is to socrve ag a eountorpoiso for diachargo,
through a line to ground, of lightning strikes from cloctrical storms,
and olso teo provide adequate ground for cquipment located on the Pouk.
Tho four inches of conercte will serve as a level, stable platfern on
vhich to sct equipment, and to which the cquipment may be anchored as o
neans of protection against the high ninds frequently encountered over
the Poak, Sco Figurc 3 for a diagramnatie roprosentetion of what the
Foak will provide in the way cf an {instrumcntation site when presently

planned esnatruction is completo.

Complction of housing and mounting freilitica for six (6) Askanio sites
during the month of January opened the way for installeotdon of six such
instruments with thoir associated timing cquipment by North American
Avinticn Inc. Photogrophs of o typical Askenla slte are included in this
report us Figures 4 and 5. Alsc {neluded, ag Figures 6 and 7, arc photo-
graphs of tho timc standard oquipment designed and conatructcd by Nerth
American Aviation, Ine., showing the oquipment as 1t oppears installed in
Blockhouse Noi.l. Additional detoils relating te instrumentation will bo
found in the roperts of the Project Officers fer tho varicus contrcetors
now engered in dovelepmont and testing of fuided missilos ct.this rangc.

Other activitios in tho Instrumentrtion Divisicn during February included
rovising and dringing up te datc prcvious plans and cstimates of pcrnanont
{instrumentation lines. This was nceessary in vicw of chonges in criginal

astinutos baing mede by tho Signal Cerps, Fourth Army, upen roceipt of
samo by thut agoney. All chancon vicro coordincted with represcentatives
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ELECTRONIC /ND ATMOSFHIWIC TFROJECTS DIVISION

KEFORT FOR MONTH OF JANULRY: by L. H. Dyvad, Captrin, US4,
V. D. Thompaen, Jr,, lst Lt,, USAF; Tecchnical Datu by lir,
M. Rethman, Reviewed by William Crawferd, Lt, C:lencl, USLF,

The mission of the Elcetrenic and Atmespherie Research Group at Hellomar
iMr Foree Basc is to provide ond operote radar research nnd tracking
cquipmont as tecsts to obtein data upon which te brise develcpnonte of o
improved Air Dcfense system; tc ccopercote in the instruncntatlon and
teat of Upper air Fhenomena ts a basis for impreved miasiles, pilctlona
airernft and control systcm designs; Le inasure the effcetive utildno-
tion by the Adr Forec of the puided missiles feellities avallable nt
White Sands Proving Ground; te (1) develop nn adequiate defense opalnot
V-2 typc missilen and (R) advance the AF ruided missile und upper air
roscorch propramg,

IWDAR DEVILOFL.INT FRCJEGT

ny Projcet 189-9-2,
(1) Trackine Teata: WADAR SET ANMPS-6. (Sce rigures 1 and 2).

The MPS«-6 wan run up, ndjuated and taeted for eptimun stendards
with no defieicneices noted suve (1) arelng of wave puide asn
nnglo of elevation of 60 derreea la oxecocded, (2) crratic
"jitter" of clectrenic range gate, and (3) ecineidcnee -f
torpet with cloctrenic range pate oceurred slishtly befere
presontrtion of range pgate on JeSenpus, Attempts te remedy
these faults heve bean unauccessful to date,

hccordingly, cperaticnal plans for the tracking test on
miseile #34 were mede os fellewa:

(a)

Due tec defectn of tho ecleoctronic range ate, uwided ringce
tracking wns used. The antcnno was tc be positicned in
agimuth on the czclculated bearing to the louncher (207
degree 35') with clevaticn raised sufficicntly sc that
PS's had pereeptibly lessencd in cmplitude. With the
nanual ronge gote sct ot ASN yords (Truc hiange te Launcher
had been enlculated as 60,762 yords), wide r2tc delay wos
adjusted te display a rangc of 45N to 77M yords con the 32R
yard J-Sccpe. hate of trock was adjusted to abeut 250 mph
"~ut" with aided range motor to be turncd off until X»1C
search was to be mede cn the 328 yard J-Scepe and PFI
simultancously with nc¢ sweep of antcnna planncd until it
beeame cortain that ne return cculd be cbtained at the
fixed position,

V-2 Rocket #2324 was fired at 1315 on 22 January 1948, Be-
for X2 vcennds a wank signal blocmed on the J=Scope at
71 yorda and increascd rapidly in amplitude. The ronga
grte was run out and the system thrown into autematic
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radio link channel of the sinc-wave repetiticn froequency from
the SCR 270-DA. After passing through a 0-360° phasc-shiftcr,
this sirnal is used to synchronize an escilloscopo sweeps The
cutput of a mobilc radar ree-iver is used to provide vertical
doflcetions of this awccp, hanipulntion of the above=deaeribed
phasc-shifter cnables ecrcful examinntion of any puriod hetwecen
radar pulsca, The mobile rceciving and indicuting cquipment
conaista of a modificd IFF cquipment Mark IV, lodifiertions
consiut bricfly of the feollowing:

(a) Frequeney change and bandwidth deerease of the recedver
to adapt it for use with 106 me SCR 270 transmissicns.

(b) Addition of phasc-shiftable ainc-wave synchronivction
aircuitn to unable examinrtion of any perdoed boetueen
rndar pulaca,

(¢) Fxtcnsion of the frste-sweep from 20 miles to 50 milcs,

(d) Fliminntion of the IFF transmittcr.

(¢) ~ -tusion of a radio link synchronizntion reecdver,

Work continucas on the equipment for preliminnry tcentn en thie
projeot,
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(3)

(4)

Board No. 4, Fort Bliss, Tcxas. This test invelves tho oper-
ation of 2 SCR 270-Di's, 2 AN/TPS5-1B's, 1 SCL-548, and 1 aN/MPQ-2
at the Hucco Range Cump in New Mexico. This site is 20 miles
diroctly behind the V-2 launching site. All radars are orientod
in azimuth in such a manncor that, previded the rocket follews a
northward course, it will remain in the radar beams throughout

itatrejectory. Vortical ordcntation of the radar beams arc 13"
for ono cach of the SCR 270-Di's and the AN/TPS-1B's, The

alternnte SCR 270-Di and AN/TPS-1B are vertically oricated at
45°, The two remaining acts, SCR 548 ond ANAPQ~2 are perlodi-
cnlly vertically oriented at soveral advantageous angles durdng--°
tho rocket's flight, Operation of thosc scty during soveral ]
firinga han indicated satisfuctory coveragoe of the missile's ;
trajoctory., Sueccossful correlation of thia pignal-strenpgth Aatn
with mlanile avpeet informetion howover ia dependent upon the
rocovary of tho photegraphie dnta from o rocketeborne heliopraph,

Radar aset SCH 270-DA Mo. 2 (elevation 13°) yiclded valuable data
during the firing of V-2 rocket No, 29, Radar contact wazs mtin-

tainod during 70% of the rocket's flipht., Fipure 1, page 21

is o chart of sipnanl strongth in microvolts versus time of recket
flight in scconds; whilo subjeet chart ias not conclusive it is
bolicved that a ecorrelation of this chart with missile aspect
information from & ‘ocket-borne heliopraph will allow a com=

parison that will conwribute to a conclunive evaluation of
subjoot radar aot.

Early Yiorning Rodar Fence Tegta: The purpese is te accomplish
the fabrication and test of a hipgh power radar with a view

toward achioving 1000-mile deteetion of the V-2 rocket. Thia
operation involves tho modification of an SCK-270-DA radar for
the incorporation of higher transmitter peak power (.75 megawatt)
high sensitivity rolatively low=bandwidth receiver characteria-
tics, and tho usc of a modificd high-gain 8x8 dipolc antenna
array. Fabrication of this sct i3 now ncaring completion.

Trignmilotion Tests: The purpose is to determinc the feasibility:
of desipning an carly=-warning air-defonsc technique for the do-

tection and plotting of unfriendly projcctiles by range triangu-
lation methods. The fundamental prercquisites of such a system
is thc oxistenee of off-angle radar reflections of sufficicni
quality and ficld strength to be successfully rccelved and iden-
tificd at sovoral stratcgieally locatcd rceciving stations., It
is for this rcason that preliminary offorts have bcen concen-
trated on the design and fabrication of a mobile lutiratory
cquippcd with the necessary rcceiving, synchronization, and
measuring cquipment. This mobile unit may then be moved to
stratoepgic locetions with reospect to its cooperating radar in
order to make quantitative and qualitative mecsurements and rec-
ords of radar rcflcctions at other than the dircet return angle
of 180°, It wanno decidod to uso one of the SCR 270-DA's sitoed

ot Huceo, Now Mexico, as the coopercting radar cquipment. Syn-
chronizotion 1s pecomplishcd through the transmission over a
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6, WATSON LABORATCRILS ACTIVITIEFS
Report: by w. D. Fritchard, Major, USAF

PURPOSE

Tho US Ar Farces misasion at Alamogorde Guided Wissile Test Base is to
provide and operate radar research and tracking cquipment us teaty o
obtain data upon which to bage developments of an Improved Adr Defense
ayston; to cooperate in the instrumontation and test of Upper Adr Phe-
nomena as & basis for improved missilen, piletless aireraft and control
system deaigns; to insuro the offective utilization by the Alr Force of
the puided missilos facilities available at White Sands Provin Ground ;
te (1) develop an adequate dofonse against V-2 type mlosiles, fz) ad =
vanco the AF puided misalle and upper air reeoarch prograns,

RADAR DEVELOPMFNT FROJECT

Resgarch and Development Obicctiveo:

a, To 3nvestigate the suitability of present radar equipnent for
¢ ¢+ 8o against V=2 type misailes.

b. To mako such fiold modificoticns to preacnt radar equipment ao
arc found practicul for more effective dofensc.

a. To dotermine the technienl characteristica of a new radar system
to nravide fully cffective defense.

The work of tho Radar Branch is subdivided into four specific invecsti-
gations, as follows:

a. Tracking Tosts: Tho purpose is to cvaluate oxisting tracking radurs
reparding their suitadility for the trucking of highe-speced rockets
and to perform associated cxperimentation and medifieotion work with
a view toward pathering deta pertinent to the development of a
satisfactory missile-tracking ecquipment,

(1) During the firing of V-2 rockct Ko, 28, Radar Set AN/TPS-1B
(modificd) successfully dotocted and tracked subject rockect
until its ocho was obscurcd by permanent echocs from distant
mountains in the samo rango as tho rocket at which time the
rocket was lost and never recoverca, Developrnent-work on
circuitry to utilize the Dopplcr Effect to enable tracking
of rockets through povierful fixed ecchocs continucs,

(2) Aspoct Tosts: Purpose is to dotcrmine cxperimentally at various
froquoneica tho offcative radar ochoing arca of the V-2 roekot
as o function of {to asmpect, Proscoution of this investigation
i3 boing accomplished jointly by the Alr Matericl Command, the
Sienal Corps Engincering Laboratory, and tho Ground Forccs

19
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radar station was not troubled by this phenomenon due to its an-
tenna direotivity and elevation orientation of 60 degrees. It is
believed that the intermediate loss of signal by the radar station
io normal because of elevation pattern lobing produced by ground-
reflection interference which is initiated by secondary antenna
lobe transmission, Since this condition exists in the transmit-
ting pattern, it affects both the radar station and its remote re-
cedving station., Current effort is concentrated on improvement
:{ pho:ography and antenna orientation in proparation for addition-
tests,

Lracking Projecta:
(1) Radar Tracking Set ANAIPS=6 = A letter was received from WNatason

Laboratories authorising o es and modifications of tho range
c¢irouits necessary for conditions as encountered at this location.
The fore part of July was spent in achieving these betterments,
and in tho installation and orientation of an M-2 optical tracker
to be used in conjunction with the MPS~-6 and as a tracking aid.

Experimental tracking of threo balloons furnished and flown by the
** spheric Group was performed for the dual purpose of checking
“the oignal return of the radar with various reflecting targets,

and for precise position data of the balloon equipment for use by
the Atmospheglc Group, On 19 July, a 130 foot balloon carrying no -
radar reflector was tracked, Radar contact was made at a range of
about 3K yards with signal return being above saturation on the
scopes of the MPS<6, Tracking was automatic in Asimuth and Ele-
vation and aided in range. Signal return remained above satura-
tion until a range of 7K yards was read, at which point grass ap-
peared on the scopes and signal to noise averaged about 4 to 1

out to a range of 23K yards where too frequent radar losses neces-
sitated that automatic tracking be abandoned. This balloon was then
tracked manually to a maximum range of 27K yards,

On 20 July 1948, a weather balloon carrying one kite type reflector
wag flown and tracked. Contact was made at a range of 3K yards,
and signal return was above saturation at all times until a range
of 10K was exceeded and grass showed only occasionally out to
24,360 yards. This balloon was obacured by clouds at a range of
JJK yards, but tracking was continuous in automatic Azimuth and
Elevation throughout its flight, and the maximum range read was

34K yards,

On 21 July, a 130 foot balloon, identical with the one flown on
19 July except for three kite reflectors being carried, was flown
and tracked. Radar contact was made at a range of 1,510 yards,
Grass first appeared on scopes at a range of 24.5K yards, and sig-
nal was above saturation to 30K yards, Tracking was continuous
and automatic throughout the flight, and a maximum range of 121K
yards was reached,
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Permission to use the MPS<6 in tracking further V-2 misosiles having
been roeceived, plans were formulated for operation in conjunction
with the missile scheduled to be fired Thursday, 22 July and post-
poned until Monday, 26 July at 1100, Plans contemplated that the
ocrew on the M=2 Optical Tracker would track visually at all times
during the flight with theoir elevation and asimuth readings repeated
on the antenna, The MPSe6 antenna was initially positioned in asi-
muth on tho caloulated bearing to the launcher and raised alightly
above the horison in elevation, with the correct range gated on the
soopes and with a velocity of about 300 MPH set in tho aided range
motor and the motor initially stopped, It was further planned that
when target echo would bloom on the scopes, the ocho should be

trued up in Asimuth, Elevation, and Range; and antenna control would
be thrown to automatic with range followed manually until speed of
the nissile approximated the 300 MPH as set on the motors, at which
time the video motor would be activated and range tracking thrown

to "Aided." It was planned to throw antenna control to the M-2
Tracker only if target falled to show or if extended "loss" subse-
quently ooocurred.

Dw the half=hour period prior to the take-off, several random
airor .t were noted in the vicinity of the launcher; and at X-3
minutes, ono low flying aircraft was observed on the scopes at a
range beyond the launcher directly in line with it and flying in
towards the launcher.

L]

Timing signals and the sero signal were received, and at about

I plus 2 soconds the target "bloomed" on the J Soopes at the cal-
oulated range to the launcher (62,800 yards). This pip went almost
instantly to far boyond saturation, and all grass disappeared {rom
the scopes. The Asimuth and Elevation, and Range controls were ccne-
tored on the target, and antenna control was thrown to automatic,
Range started to slowly increase as did elevation with asimuth being
stationary. The echo remained beyond saturation for about two scc-
onds after automatic control was thrown in, at which time grass ap-
peared on the scopes and the signal fell rapidly to zero and the an-
tenna whirled off target at about X plus 6 scconds. Upon returning
antenna to position manually, a strong target appeared at a range

of about 2K yardo outside the range gate, and believing this to be
the rocket, this pip was trued up and antenna locked in "Automatic"
and this target was tracked for a period of about 10 seconds or
until it vas noted that range was decreasing and elevation was sta-
tionary at the horizon while the M-2 Elevation repeater showed the
optical tracker to be looking at approximately 50 degrees. Realiz-
ing that the target being followed was the aircraft noticed before
take-off, antenna control was transferred to the optical tracker

and left in its control until the M-2 orew lost the missile. During
this time, no target was visible at any time and no further radar
contact was made with the missile. However, slightly before the
missile impact was heard, a cluster of small echoes were found at a
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5 June
3 July
21 July

28 September

Scptember

1 May

November

1547

1948

1549

1950

1350

1951

1953

1953

CERCLOLOTY

First recearch Lolloon laurch at Hoiloran,

Ly Neu York Univoersity tean uncer contract
wiih iiy laleriel Cemrana, Ttis W S 2

clvster of rubbor btailoons.

Start of polyetrylene b2llo:n operaticns éﬁf’
at Holloran. A ten-=talloon cluster
launched by tne N:w York University team;
nzyload less than fif'ty pounds, pecak
altitude 18,500 fcet.

Beginnirg of research t:zlloon flightis
1aunched at Holloran iy Air Force personnel.

The oresent Balloon Lranch ory:anized as a
suLdivicion within thc Electronic and
Atmospiieric Projects Section.

First polyethylene balloon launched at
Holloman, by the Ballo.n Eranch, with Air
Force personnel. The series of Hollorman
numbered fliphts begins wita t.is flight,
which was launched for atmospheric

samplinge

First successful animal balloon flight in
acromedical cosmic radiation series takes

eight white mice to 97,000 feet from
Holloman Air Force Base.

Beginning of the Holloman phase of Project
Moby Dick.

gtart of Holloman flight operations by the

manned-talloon program of Wright Air
Development Center's Aero Medical Latoratory

("Hirh-Dive")s

Holloman Rallocn Branch conducts static

tests of balloon performance at a Navy
blimp hangar in Californiae
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CHAPTER I

CRIGIN AND EXPANSIOM OF HOLLOMAN BALLOON OPERATIONS

Since the close of World War II, aircraft have repeatedly
established new records in speed and altitude, rcsearch satellites
have begun to crowd the skies, and the day of manned space
vehicles already seems close at hand, Yet one of the most inte-
resting of all recent developments in the field of manned and
unmanned flight has been a spectacular revival of free ballooninge.
The balloon, which was man's first asrial vehicle, has found
many new applications as a result of post-war improvements in
manufacturing and flight techaiques. These new applications have
been particularly evident at the military test, research, and
development complex that is located at Holloman Air Force Base,
New Mexico, and now bears the name of Air Force Missile
Development Center,

As a matter of fact, the first. research balloon flight at
Holloman Air Force Base was launched over a month before the
first missile: on 5 June 1947, as compared with the first
Holloman missile firing on 23 July of the same years This was

not actually a single but rather a multiple launching, using
a cluster of rubber-type weather balloons. The flight lasted
not quite six hours, rose to a maximum altitude of 58,000 feet,

and ended with successful recovery of the balloon equipment atl

!
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a point east of Roswell, New Mexico. The first polyethylene

plastic balloons, of the type generally used today, were
Yaunched on 3 July 1947, still before the first missile. This,

too, was a cluster flight, using ten seven-foot-diameter plastic
balloons, Payload was well under fll iy pounds, duration 195
minutes, and maximum altitude 18,500 feet; recovery, however,

1
was unsuccessful,

Both of these balloon "firsts" were conducted by the Research
Division of New York University's College of Engineering, under
a contract that it held with Watson Laboratories, Air Materiel
Command, "to design, develop, and fly constant-level balloons
to carry instruments to altitudes from 10 to 20 kmo..."z
Headquarters of the university's "Balloon Group" remained in

New York City, but a great number of actual test flights were

1aunched at Holloman by specialists sent out Vo New Mexico on
temporary dutye. New Tork University crews continued to visit
the air base intermittently to launch balloons from 1947 to
1950, However, not all the f1ights were concarned exclusively
with development of balloon techniques. Certain flights were
made, using plastic vehicles, to measure cosmiC ray intensities
with speciul scientific equipment and to study atmospheric wind
condi tions by means of extended constant-level balloon trajec-

torie 803

Although New York University sent its own people to Holloman
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NOTES

1, Research Division, College of Engineering, New York University,
Technical Report No. 1 (New York, 1 April 19L8), Table Vii,

2. Ibid.’ p. 1.

3, New York University's balloon operations are described in the
repoart cited above; in Research Division, College of Engineering,
New York University, Technical ReEort No. 93.03, Constant
ork, 1 March 1

Level Balloons Final F.eEorE (New s and also, b
passim, in Progress Report on UsS.A.F. Guided Missile

Tost Activities (HAFB, published monthly 1 November 19L7-1 June ;
1950)e

h, OCf, "Visit of General Joseph T, McNarney Commanding General
Air Materiel Command to Holloman Air Force Base 9 April 19h§ g

Progress Summary Report, 1 August 1948, po 2Ce

5, Progress Summary Report, 1 October 1918, pp. 16, 22; later
issues, passim. '

6, Progress Summary Report, 1 May 1949, ppe 31-33.

7. Progress %M Report, 1 March 1549, p. 38, and 1 February
1950, Pe O.

8, Progress Summary Report, 1 May 1549, ppe 31, 32 and 1 May 1950,
Pe EE, interview, Mr, Bernard D. Gildenberg, Chief, Balloon

Control Section, Balloon Branch, AFMDC, by Dr. David Bushnell,
AFMDC Historian, 9 September 1958; ltre, Maj. Richard H, Braun,
Chief, Balloon Development Laboratory, AFCRC, to Cmdr., AFMDC
(attentione Dr. Bushnell), subjet "MAir Force Missile Development
Center Balloon Launching History," 15 January 1959

9, Interview, Mr. Gildenberg by Dr. Bushnell, 3 September 1958,

10, 6580th Test Squadron (Special), Flight Summar Non-Extensible
Balloon Operations ee. June 1950 to October 5 |

11. Interview, Mr, Gildenberg by Dr. Bushnell, 18 December 1958.

12, Balloon Branch, nStatistical Summary of First 1000 AFMDC
Flights," 12 January 1959. ’

13, Ibid.
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TATE RELEASE

In this age of high speed jets and rockets, few people today realize
that one of aviation's earliest forms, the balloon, still plays a vital
part in;ﬁhe nation's research work.

On many mornings at Holloman Air Development Center in New Mexico, a
large, white plastic balloon starts its journey into the upper atmosphere.
And because of the data gathered by equipment being carried by these balloons,
men will be better able to use today's modern aircraft and aircraft of the
future in the upper atmocphere.

Before men and machines can operate at extreme altitudes, it is necessary
to find out what prolonged exposure to rarified atmosphere, éxtfeme cold,
and various high altitude phenomenon have on test subjects. While rockets
are very importang'in upper air research, they stay at altitudes for only

ceconds at a time. Thus, balloons are the only test vehicle for carrying

instruments aloft and keeping them there for several hours or even days.

The balloons in use by the Air Research and Development Command of the
Air Force at Holloman are a far cry from the familiar toy given to children.

Some are given the mission of lifting a thousand-pound payload to a hundred

thousand feet and remaining there for hours on end. The balloons used are
the non-extensible, or non expandable, balloons which are made of polyethylene

plastic like that used in the familiar cosmetic "squeeze bottles."

(more)




« Balloons--Page 2

The first successful balloon flight ﬁsed to measure data took place
in France in 1893 when a non-extensible balloon reached a height of L9,000
feet. The first successful plastic-type balloon was launched during the
) 1920's by Professor Jean Piccard, the famous Swiss gscientist who once rode
a balloon to 58,000 feet. \;f’ . quf}
In the fall of 1946, the first of the present day polyethylene balloons [
ﬁas launched. A New York University research team completed the first such /f/,

balloon flight from the then new research Center at Holloman on July 3, 1947,

polyethylene balloon three years late‘. after having experlmented for a year Lg’-

According to Capt. Milton M. Hopkins Jr., Chief of Holloman's Balloon Branch,

-1
i\b with use of clusters of rubber balloons. ' 1 %‘,941\‘\‘;0 l
t
Yo,

diameter and carried a payload averaging 50 poundsn Today, the average size

rF

)

> C

L JThe present Air Force Balloon Branch at Holloman launched their first
=

N\~

..i
‘IN

;;'the first non-extensible balloons flown at Holloman were only 20 feet in
§ g of balloons flown is 90 feet in diameter, and occasionally they launch the

\g‘ 4.& huge 120 foot balloons which will carry payloads of a half ton or more.

Since the first launching in 1950, more than 300 flights have been
L @Byl
completed at Holloman. Initially the balloons were flown as supplementary

q‘1.1:.4.... Jack Cahoon Jr. is assistant Chief of the Branch.
}i

3'3vehicles for Aerobee Rocket instrumentation to allow the contractors to test

their instrumentation at lower altitudes before rocket. flights. As the .

-

;
plastic balloon's capacity for carrying heavier payloads and making longer

flights increased, it became a separate research vehicle,

(more)



Page 2
balloon to 58,000 feet, and in the fall of 1946 the first of the present day
pelyethyline balloons was launched.

On July 3rd, 1947, a New York University research team completed the first
polyethyline balloon flight from the new research Center at Holloman £'r Force
Base. The present Air Force Balloon Unit »t Holloman launched their first
polyethyline balldon on July 21, 1950, after having experimented for 2 year with
use of clusters of neoprene (rubber) balloons.

According to First Lt. Jaék Cahoon, Jr.. Chief of Holloman‘s Balloon Unit.
the first non-extensible balloons flown at Holloman were only 20 feet in
diameter and carried a payload averaging 25 pounds. Today the average size of
balloons flown is 90 feet in diameter and occasionally they launch the huge 116
foot balloons which will carry payloads of half a ton or more. Since the first
launching in 1950 more than 2L0 flights have been completed at Holloman. Initially
the balloons were flown as supplementary vehicles for Aerobee Rocket instruments .
ticn to allow the contractors to test their instrumentation at lower altitudes
before rocket flights. As the plastic balloon’s capacity for carrying heavier
payloads and making longer fiipghts increased it became a separate research vehicle.

The Balloon unit is a division of the 6580th Test Squadron (Special) which ic
commanded by Lt. Colonel Wilbur D. Pritchard and has the mission of launching ard
tracking of Balloons as well as récovery of the experimental equipment they carry.
The unit alsc provides optical tracking data, develops improved launching
techniques and maintains a constant study of balloon capabilities. The men of
the unit call themselves "Balloonatics™ and are a select group in the Air Force.

only a handful of men through the Air Force have the training in balloons that

these men do. They have had to do their own developing of techniques and equipment

s

because theirs is a specialized operation done only at Holloman and one or twe

ovher places. Many of the men who launch balloons in other locations are those

trained by the Holloman unit.

(MORE )
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The Balloon Branch is a pgr? of the Test Facilities Division of the

Directorate of Laboratories whECh is éomﬁanded by Lt, Col. Clifton L.
Butler Jr. and has the mission of launchi.: and tracking balloons as well
as the recovery of the experimental equipment they carry. The Branch also
provides optical tracking data, develops improved launching techniques and

maintains a constant study of balloon capabilities.

The men in this branch develop their own techniques and equipment because
theirs is a specialized operation done only at Holloman and one or two other
places,

Mr, B. D. Gildenberg, Chief of Technical Guidance Section of the Balloon
Branch, says that when the average person hears the word "Balloon" he
visualizes a rubber extensible balloon.

He explains the difference between the familiar extensible and the non- |
extensible balloon used at Holloman as follows: "The extensible balloon is
filled with lifting gas until it will exactly balance out the weight of the
balloon plus any attached rigging and payload. Then an extra portion of gas,
called the free 1lift, is added to the balloon. This free 1ift causes an
unbalanced effect with the balloon tending to rise skyward.,

"As the density of the atmosphere decreases during the ascent, the

flexitle matter of the balloon stretches because of the expansion of the

] 1lifting gas. When the maximum stretching qualities of the balloon are exceeded,

the balloon bursts and flight ends.

T v . N

(more)
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"Non-extensible balloons are made of the polyethylene plastic instead
of rubber. Panels of the plastic are comiected by fiber acetate tapes which
Join together to form a heavy, strong harn.ss at the balloon opening or
appendix. This type of construction results in a balloon which is capable
of carrying loads far heavier than is possible with the extensible ballons.

"The plastic balloon is flown with an opening to the atmosphere near the
base'ﬁhile the rubber balloon is completely closed. As the lifting gas
within the plastic balloon expands and fills the balloon, any additional
expansion causes the extra gas to syphon out the opening--thus, the balloon
fills out completely and floats at the altitude reached rather than bursting
as the rubber type does."

Because of the difficulties encountered in launching balloons, Holloman
personnél are constantly searching for improved launching methods. Weather
1s their worst enemy, and because the balloons are fragile and easily damaged
while confined to the ground, the wind is the worst offender.

In launching a 128-foot balloon, the most desirable condition is a dead
calm., Because of this, most launchings take place shortly after dawn when
shifting winds result in a relative calm. In winds over five miles an hour,
the balloon will twist and whip about and eventually destroy itself prior to
launching. To eliminate the wind effects, several different launching
methods are used. The launching method used for any specific flight is de-

termined by the expected wind speed, balloon size, weight of payload, etc,

(more)
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An important method of launching the larger balloons is the "covered
wagon" which was developed at Holloman. This launcher uses a hQ foot flat
bed tfailer as a base and has a hugh headbo~rd and sides constructed of
pipe and iron which;have'been covered with plywood and nylon. When inflating
a balloon, the launcher resembles a hugh covered wagon because its top is
made of nylon material.,

With the cqvered wagon, launchings are successful in higher winds
because the actual inflation of the balloon takes place within the launcher.
After all the helium has been valved into the balloon and the payload is
attached, the balloon is released through a sudden removal of the covering
of the launcher. The balloon then riscs rapidly from its confinement.

Balloons released at Holloman have floated as high as 109,000 feet and
have stayed aloft as long as four days. The average flight is between 75,000

and 95,000 feet and lasts six hours.

Although the Balloon Branch generally can tell fairly closely where the
balloon will be by forecasting, some payloads have been returned to Holloman
from Norway, Sweden‘and Algiers.

The payloads can be cut down by either of three methods. The first is

r-anfaneroid device which activates a small explosive charge to cause the

payload t- separate from the balloon and parachute to the earth. The second
way is through a special radio command cut down gystem. Another method of

cutdown is the use of a reliable speclal purpose clock which closes the

circuit on the explosive charge used to sever the load line,

(more)
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If the tracking unit which constantly monitors the flight feels that
the.balloon is going to be over inaccessible territpry at cut down time,
they will cut down the package sooner, prow..ding the mission has been fulfil-
led. The same cut déﬁn system serves to destroy the balloon so that

it will not continﬁe to float and eventﬁally'end up as an obstacle in the

airlanes.

Each payload contains printed instructicns which serve to identify
the item to a finder as non-dangerous equipment. The message requests the
finder to noti}y:Hbllomén and offers a payment of $25 for the finder'’s
agsistance. Several packages have been returned from natives deep in old
Mexico who had to carry the packages many miles on mules to reach a train
station.,

A typical balloon operation, according to Lt. James C. Friederichs,
Aga't Chief of the Ballogn Branch, begins the day before the actual launching
with the preparation of the Flight Control Package. This package contains the
cutdown mechanisms and a device for telemetering altitudes.,

At the same time, other operations are going on, such as scheduling of
tracking aircraft, filing notices to all airports lying within the projected
flight, and briefing of all support agencies connected with the flight,

The day of the flight, all personnel connected with the flight go to
work two hours before the launching, except the meteorologists who have

already been on the job about an hour checking the current weather conditions

and plotting the balloon's trajectory.

(more)
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If conditions are right, the actual launch preparations then begin.
Helium is the only gas usea, primarily because of its safety feature.

Bu£ the work of the Balloon Branch Just begins with the launching.,
Immediately after the launching, recovery vehicles proceed to the forecasted

impact area. These vehicles track the balloon with a radio compass used

for "homing in" on the transmitter located in the balloon package.

Launching personnel return to the Balloon Tracking Control Center to

monitor the flight and coordinate the movement of recovery vehicles and
tracking aircraft until flight termination time. Lt. R. T, Dundas is in
cHarge of operations and he is assisted by Lt. David R, Lawsqn and M/3gt.
Ralph M, Stevens who has been with the Holloman Balloon Branch since the first
balloon was launched there., Lt. Richard Snow is Special Projects Officer in
this section. |

Throﬁghout the flight, communications betﬁewn the Balloon Tracking
Control Center, recovery vehicles and the tracking aircraft are constantly
taking place.

As cutdown time approaches, field personnel keep the balloon under close

observation. When the instrumentation is separated from the balloon and

begins its descent by parachute, the aircraft tracks it to the ground and
directs the recovery vehicles to the impact location,

T/Sgt. Richard Rayner is in charge of the Balloon Ground Recovery section.
His Job is unique in that he must know the terrain for 600 miles around

Holloman as well as flight characteristics of ballons,

(more)
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The recovery personnel promptly return the payload to Holloman where

it is disassembled. The research part of the instrumentation is then

examined by scientists for the valuable data obtained on the flight,

Among the payloads carried in these experiments are instruments to

determine composition of the atmosphere at high altitudes, to measure

Zon e g < gl AL
4 ®
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carbon dioxégp and rare gases in the atmosphere, to measure sky brightness

| at high altitudes, to obtain data on the vertical distribution of ozone in
i

the atmosphere, and to record the intensity of solar radiation.

~_ Some of these'packages even contain fruit flies from the'Aero Medical
Field Laboratory to study the effect of cosmic radiation upon them. Because

fruit flies multiply rapidly, the hereditary effects of cosmic radiation can

- - E e "'---_'-—

be studied in comparatively short periods of time.

Thus, the balloon which was all but forgotten a few years ago, now

s "H.....-.._‘_'- —

plays an important part in today's aviation research.

(end)




-
W

to
, RESEAR H and DE! ELUPMENT

o — — —— — ]

* at thel ?
~AIR Fﬂ CEMBSIL ‘DEVELOPMENT CENTER
Holloms Ihanrc —Base, N. |[Mex

Historic@ Branch

I “Office of Informationgdervices

| d Alr Force Missile Developmefl Center

ir_Research_ond Development_Sommand

olloman Alr Force Base, Nefll Mexico

%- -
"y _ \
1 X
! 17873 1958 1957 QO
' MONFGOLFIER FXPLORER IT MANHIGH I :r

DR b e



BTN

N
A
~
3"
|
&
i,
" #
&
g
v
et
3
.. .

5 June
3 July
2l July

28 September

Scptember

1l May

November

1207

15L7

1948

1949

1950.

1950

1951

1953

1953

CERCIIGLOTY

First recearch lzlloon laurch at Holloran,
Ly Newr York Univorsity tean uncer contract

e

with idr laleriel Comrinae @S5 WS a
clvster of rubbor talloons.

Start of ' .yrtkylence bzllo:n opec:raticns
at Holloran. ~ ten=talloon cluster
launched by tne N:w York University team;
ncyload less than fif'ty pounds, pecak

altitude 18,500 fcet.

Beginnirg of research t.21loon flightis
1aunched at Holloran iy Air Force personnel.

The oresent Balloon Tyranch organized as a
suLdivicion within thc Electronic and
Atmospiieric Projects Sectione

First polyethylene balloon launched at
Holloman, by the Ballo.n Eranch, with Air
Force personnel. The series of Holloran
numbered fliphts bepins wita t.is flight,
which was launched for atmospheric

sampling.e

First successful animal balloon flight in
acromedical cosmic radiation series takes

eight white mice to 97,000 feet {rom
Holloman Air Force Base.

Beginning, of the Holloman phase of Project
MOby Dicke.

Start of Holloman flight operations by the

manned-talloon program of Wright Air
Development Center'!s Aero Medical Latoratory

("Hirh-Dive"),

Holloman Rallocn Branch conducts static

tests of balloon performance at a Navy
blimp hangar in Californiae

- ——— " o - —— - T



CHAPTER I

CRIGIN AND EXPANSION OF HOLLOMAN BALLOOM OPERATIONS

Since the close of World War II, aircraft have repeatedly
established new records in speed and altitude, rcsearch satellites
have begun to crowd the skies, and the day of manned space
vehicles already seems close at hand, Yet one of the most inte-
resting of all recent developments in the field of manned and
unmanned flight has been a spectacular revival of free ballooninge.
The balloon, which was man's first asrial vehicle, has found
many new applications as a result of post-war improvements in
manufacturing and flight technaiques. These new applications have
been particularly evident at the military test, research, and
development complex that is located at Holloman Air Force Base,
New Mexico, and now bears the name of Air Force Missile
Development Center,

As a matter of fact, the first research balloon flight at
Holloman Air Force Base was launched over a month befofe the
first missile: on 5 June 1947, as compared with the first
Holloman missile firing on 23 July of the same year. This was

not actually a single but rather a multiple launching, using
a cluster of rubber-type weather balloons, The flight lasted

not quite six hours, rose to a maximum altitude of 58,000 feet,

and ended with successful recovery of the balloon equipment at




,-“ﬁ.w‘.q-—-—i—b.—a—- R - - -

- et

.

= e .

a point east of Roswell, New Mexico, The first polyethylense

plastic balloons, of the type generally used today, were
Jaunched on 3 July 1947, still before the first missile. This,
too, was a cluster flight, using ten seven-foot-diameter plastic
balloons, Payload was well under fif iy pounds, duration 195
minutes, and maximum altitude 18,500 feet; recovery, however,

1
was unsuccessful,

Both of these balloon "firsts" were conducted by the Research
Division of New York University's College of Engineering, under
a contract that it held with Watson Laboratories, Air Materiel
Command, "to design, develop, and fly constant-level balloons
to carry instruments to altitudes from 10 to 20 m..."z
Headquarters of the university's "Balloon Group" remained in
New York City, but a great number of actual test flights were
1aunched at Holloman by specialists sent out Vo New Mexico on
temporary duty. New York University crews continued to visit
the air base intermittently to launch balloons from 1947 to
1950, However, not all the flights were concarned exclusively

with development of balloon techniques. Certain flights were

made, using plastic vehicles, to measure cosmiC ray intensities

with speciul scientific equipment and to study atmospheric wind

condi tions by means of extended constant-level balloon trajec=-

tories. 3

Although New York University sent its own people to Holloman

iy
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Research Division, College of Engineering, New York University,
Technical Report No. 1 (New York, 1 April 19u.8), Table ViI.

Ibidey, Pe le

New York University'!s balloon operations are described in the
repart cited above; 1n Research Division, College of Engineering,

New York University, Technical Report No. 93.03, Constant
ow EorE,_I March 1

Level Balloons Final FeEorE (N s and also,
passim, in Progress Summary Report on U.S.A.F. Guided Missile

Test Activities (HAFB, published monthly 1 November 1947-1 June
1950)

Cf, "Visit of General Joseph T, McNarney Commanding General
Air Materiel Command to Holloman Air Force Base 9 April 19116 s

Progress Summary Repart, 1 August 1948, po 2Ce

Progress Summary Report, 1 October 1948, pp. 16, 22; later
issues, passim.

Progress Summary Report, 1 May 1949, ppe 31=33.

Progress m Report, 1 March 1949, pe 38, and 1 February
19 0’ Pe O.

Progress Summary Report, 1 May 19u9, ppe 31, 32 and 1 May 1950,
Pe EE; interview, Mr, Bernard D. Gildenberg, Chief, Balloon

Control Section, Balloon Branch, AFMDC, by Dr. David Bushnell,
AFMDC Historian, 9 September 19583 ltr., Maj. Richard H, Braun,

Chief, Balloon Development Laboratory, AFCRC, to Cmdr., AFMDC
(attentions Dr, Buchnell), subje? nAir Force Missile Development

Center Balloon Launching History," 15 January 1959

Interview, Mr, Gildenberg by Dre Bushnell, 9 September 1958.

6580th Test Squadron (Special), Flight Summar Non-Extensible
Balloon Operations ¢.. June 1950 to October ;%E_l_!.

Interview, Mr, Gildenberg by Dr. Bushnell, 18 December 1958,

Balloon Branch, "Statistical Summary of First 1000 AFMDC
Flights," 12 JanuaIry 1959,

Ibid.











































|
|
|
4
i










