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Test of 1/S6-Scale Materiel Center Design Barrage Balloon X41K66Q with Six 
Different Tail Assemblies - Five-Foot Wind Tunnel Test No, 285 

Young» D. W., Gilmore, J. H. (Dayton, O. 
Air Materiel Command, Wright-Patterson Air Force Base, 

^m '42 Restr, U.5 Eng. 93      photos, tables, diagr, graphs 
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The X41&-660 barrage balloon model was tested to determine the effect of the 
different sizes and shapes of fins, as well as incidence of horizontal fins, on 
stability and longitudinal trim. The results showed that the angle of longitudinal 
trim about the cable junction is increased one degree for each degree decrease 
in incidence of the horizontal fins. In one assembly, fins were used which were 
thinner than in other assemblies and had the centroid of area farther aft; these 
fins produced better stability. 

Copies of this report obtainable from Air Documents Division; Ättn: MCIDKD 
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Test of l/36-Scale Model of Materiel Center 

Design Barrage Balloon XJ4lKo60 

With Six Different Tail Assemblies. 

(Five-Foot Wind Tunnel Test, go. 2^5) 

f, 

SUMMARY 

0 

The 34jlK660 barrage balloon model, designed and built by the 

Materiel Center was'tested to determine its longitudinal and direction- 

al stability with six different tail assemblies. 

Tests of assemblies 1, 2, and J4 were made to determine the chance 

in stability and longitudinal trim due to changes in incidence of the 

horizontal fins. The longitudinal stability about the flying cable 

junction at the angle of pitch for trim was improved slightly as the 

fin incidence was increased negatively. The directional stability, 

however, about the cable junction was not affected by changing the 

fin incidence. The angle of trim was increased approximately one 

degree for each decree change in incidence of the horizontal fins. 

In assembly No. 6 the lower vertical and horizontal fins were 

inoreased in size and made identical to the fins used on the top of 

assemblies 1, 2, and 1+. The longitudinal stability was improved very 

slightly over assembly 1, but no change was observed in directional 

stability. 

In assembly S the horizontal fins were those used in assembly 1, 

but with the leading and trailing edges extended with clay. The 

longitudinal stability for assembly S was practically idontioal to that 

of assembly 1. The vertical fins of assembly 'A  were those used in 

RESTRICTED 
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assembly 6, but with the leading and trailing edges extended with 

olay. No ohange in directional stability is observed between 

assemblies 3 and 6, 

Finally assembly 7» which had fins of a .different plan form, 

wa3 tested. With this type of fin the longitudinal and directional 

stability are greatly increased. The stability of this assembly 

was superior to that of any of the previous conditions reported, 

DATES AMD PIACS OF TEST 

These tests were conducted in the Five-Foot Find Tunnel at 

Wright Field from March 2& to April 1, 191*1, and May 22 to May 23, 

19iu. 

OB.TECT 

The object of these tests was to deterrdne the effect of the 

different sizes and shapes of fins,  as well as incidence of horizon- 

tal fins, on stability and longitudinal trim. 

DESCRIPTION OF MODEL 

The envelope was made of mahogany and hollowed out to a wall 

thickness of 5/5 inch.    The envelope used for all model  conditions 

had a maximum diameter of 9»2l;S inches and a length of 2Ö.J65 inches» 

The fins were of mahogany with mahogany shoes made to fair the fins 

into the envelope for each angle  of incidence of the horizontal fin* 

The seams of the firi6  for assemblies lf.  2. li. 6. and ä werft parallel 

to the envelope contour at the point of attachment.    However, assembly 

7 had the seams running parallel to the center line of the envelope« 

- ??•*. -ftT-igf-; ,7T • ysnr •gWMMai.gsTgrsTs?' 
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The following tail assemblies were tested: 

ASSEMBLY   TOP 
NO.    VERTICAL 

HORIZONTAL 
LEFT RIGHT 

LOWER 
VERTICAL 

REMARKS 

1 Xla.Kl4.3i~l xla.Jl4.33-1 

2 XUIKI4.31-I xLa.Jl4.33-2 
XJ4IG516-IL 

h XUIKL31-I 
Xij.'35l6-3L 

6 xLa.Kl4.31-1 XI4IXI4.31-I 

7 XIP.MI175 XL0.M1175 

6 
»Revised 

ZUIJU33-1 
•Revised 

Xl+Ui+33-1    Xi+lKl+32    Horiz.   fins 0° 
pitch. 

JdjlJU3>2    Xl+lKi+32    Horiz.  fins - 
X1+1G516-1R -3° Pitch. 

Xl4.lJl4.33-2    XUlfo.l32    Horiz.   firs - 
XÜ1G516-3R -S° Pitch. 

XUlKi+Jl-1      XLa.Ki4.3i    Symmetrical 

XLO.M1175        XLL1M1175 Symmetrical 

xLa.Jii33-i     xla.Kl4.31 
•Revised        *Revised 

* See sketch at end of report  for details. 

The model was mounted by means of a 7/l6-\vch diameter scindle 

attached at the center of buoyancy of the envelope and later referred 

to as the "center of rotation," or "C.R."    The  C.R.  is located 10.33 

inches aft of the nose on the center line of the envelope.    The cable 

junotion, about which the balloon is expected to be flora, is 10.667 

inches below the center line of the envelope and 9*056 inches aft of the 

nose. 

PROCEDURE 

The model mounted on the H.P.L. balance was tested at pO miles 

per hour air speed for all conditions.     For each cordition of the 

model,  cross wind force,  drap, and yawing moirents about the C.R. were 

observed for a r&ace of yaw angles from 0 to ±20 degrees with the 

I 
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model set at 0, +10, and +20 degrees pitch, with»the following excep- 

tions. Assemblies h and 6 were tested at 0 degrees pitch only and 

assembly 7 «as tested at 0 and +10 decrees pitch. For assemblies 1, 

2, i+ and i$,  the model was tested for pitching moments for a range of 

pitch angles from 0 to ±20 degrees at zero degrees yaw« For assemblies 

6 and 7 the model was symmetrical in all four quadrants; hence, pitching 

moments were not measured but merely assumed to be equal to ths 

corresponding yawing moments« 

Support interference was determined by tests, and the observed 

values were oorreoted. 

DISCUSSION OF RESULTS 

Comparisons of graphs If2 and I4I+, which are a plot of the pitch- 

ing moments about the flying cable junction for assemblies 1 and 2, 

respectively, indicate a slight improvement in longitudinal stability 

for assembly 2 at both the trim angle and zero degrees pitch. The 

fin incidence for Ho. 1 was C degrees and -3 degrees for No. 2, The 

•»  angle of trim was +9*5 degreeE for zero incidence and +12.5 degrees 

for-3 degrees incidence. Hence, there is a change in angle of trim 

of about one degree for each degree of change in incidence. Comparison 

of graphs J+l and 1+3  indicates no change in directional stability due 

to incidence of the fins« 

Transfer of moments about the C.R, to the flying cable junction 

were not made for any of the remaining conditions, but sufficient data 

are given in this report to make this possible. Comparisons can be 

drawn from the graphs, which give the moments about the C.R, 

Graph 25, Assembly 6, compared to Grephc 1 and 5, assembly 1, 

UJZ 3=3E aasas 
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indicates very slight improvement in longitudinal stability and no 

change in directional stability due to the increased horizontal and 

lower vertical fJLn area. 

For assembly 2, the addition of horizontal fin area was accomplished 

by extending the leading and trailing edges of fins of assembly 1.    As 

shewn by graphs 33 &&d 5 of assemblies S and 1,  respectively, the lon- 

gitudinal stability was not changed.    The addition of vertical fin 

area to the vertical fins which were used in assembly 6 caused no 

change in directional stability,  graphs 29 and 25 of assemblies 3 and 

6,  respectively. 

Assembly 7* the envelope fitted with  fins which were thinner and 

different in plan form, was the best of any assembly tested.     Graph 37 

indicates that the model, at zero degrees pitch,  is direct!onally 

stable about the C,R.   for all yaw angles tested.     At +10 degrees 

pitch, it is stable    for ell yaw angles tested,  except -2 to +2 de- 

grees, wV^re it   is neutrally   stable.    Stability about  the  flying 

cable junction would be even greater. 

CONCLUSIONS 

(1) The angle of longitudinal trim about the cable junction is 

increased cne degree for each degree decrease in incidence of the 

horizontal fins. 

(2) The fins used in assembly 7» which were thinner and had the 

centroid of area farther aft, produced better stability, 

(3/ Except  for assembly 7»  1-ngitudinal and directional stability 

for all other configurations test:.-' was not ohanged to any degree. 
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XUli.11175 - Fin Barrage Walloon ".»ind Tunnel 

Model Stabilizing (I4). Air Corps 

Drawing, 

XI4IK66O - Model Assembly - Dilatable Barrage 

Balloon Wind Tunrel Model Air Corps 

Drawing. 
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TABLE XI 

MATERIAL CKRTER BARRA3E BALLON, NO.   XLJ."^0 

MD.WTS ABOUT CABLE JUIICTIOtf 

ASSEMBLY f.'O.  1 

50 H.P.H.  (StM-Axr) 
Test  No.   255. 

Wright Field,  March 23,  l'l.l. 
Plotted on   Jrarhs I4-I and hZ. 

Angle 4-10° Pitch +2ß° Pitch Angle 0° Yaw- 
of Yam n g Yawl ng of Pitching 

Yaw Jfomarrt Moment Pitch Moment 
(Deg.) (Lb,»la.) (Lb.-In.) (De4.) (Lb.-In.) 

0 -.13 + .05 0 +2.Q1+ 
+2 + .26 .20 •2 3-53 
u ,15 -33 !* 3.20 
iS -.61 -l,lp 6 2.22 

10 -3.66 -U.67 10 -.70 
15 -9.3I -10.12 15 -7.OS 
20 -17.1+0 -I7.7O 20 -lU.92 

-2 -.50 -.06 -2 +2.21; 
-u -.111 + •37 -1* 2.1*2 
-6 + .19 1.1*7 -0 3« 27 

-10 3-27 U.63 -10 k.<>3 
-15 9.12 9.S2 -15 ?.70 
-20 16.70 17.30 -20 LU.12 

1 
'«-ai 
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TABLE XII 

MATERIEL C*NT ER  BARRASE BALLOOF ICO.   XijlFVO 

VOHHKTS ABOVT  CA3LF JITICT10T! 

ASS.J'SLY «0.   2 

50 M.P.H. . (St'd.-Air) Wrijht Fiel .i, 'fere!.  31,  l^i+l 
TeBt No. 235 Plotted cm ji-'iphsS  'i3 and lju. 

—i 

Angle +10° Pitch +20° Pitch Angle 0°  Yaw 
of Yawing Yawing of Pitching 

Yaw Moment Moment Pitch        . Moment 
(Deg.) (Lb.-In.) (Lb.-In.) (Deg.) (Lb.-In.) 

0 -.12 +.10 0 +1+.70 
+2 +.30 +.17 +2 5.10 
h .26 -.el*. I* 5.15 
6 -.60 -1.59 

/ U.52 
10 -3.5I -1+.62 10 2.23 
15 -9.16 -10.05 15 -3-37 
20 -17.02 -17.20 20 -IO.92 

-2 — 59 00 -2 +U.2U 
-u -o2U + .1+0 ! 

~<4 '-?S 
-6 *.Ijl 1.U7 -6 ^.06 

-10 3.U3 U.60 -10 S.I45 
-15 9.1»2 9.76 -15 12.50 
-20 17.02 17.30 -20 K-.20 

Hfc, -Hi -1-1 .-Il-Jii.« 
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