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Range bombing was conducted for the Bomb, Practice, 100-1b.,
M39 from December 1, 1936 to April 29, 1937. 4 total of seventy

"ranges for nominal altitudes between 4000 feet and 15000 feet

with true air speed varying between 119.6 miles per hour and
197.9 miles per hour, with the largest proportion of alr speeds
in the nelghborhood of 160 miles per hour, was obtained. The
results are summarlized 1in Table A. ,

- TABLE A
Bomb Camersa Altitude
Program True (feet)
Group Date Air (Rounded _ N
and of Speed to four c -
Number Flight mi/hr figures) R Remarks
1 12-1-36 162.3 14,680 2.26 - o
, R ' 162.1 14,€30 1.97 P‘?O TRTY OF U.S. ARMY
3 164.6 14,640 2.08  SYINFO HRAHCH S
A 163.2 14,670 1.83 ]‘.F.u APG, HD. 21005
5 163.1 14,670 2.35 77 s '
6 159.3 14,620 1.86
7 157.8 14,640 1.74 _
8 160.7 14,640 1.05 (Not employed in
2.06. Chauvenet's
, Co Criterion)
1 12~-8-36 154.3 14,790 2.18
2 - 156.5 14,810 1.90
3 '160.8 14,770 2,13
4 15¢.3 14,800 2.46
5 ©160.2 14,770 1.60
1 3-30-37 166.4 11,830 1.98
2 © o 158.1 - 11,750 1,93
3 - 164.2 . 11,790 2.22
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Bomb

Cainera

Altitude

Program , True- (feet)
Group  Date Air (Rounded
- .and "~ of Speed to four

- Number Flight. mi/hr figures)

1 11-23-36  163.5 9,780

2. 164.9 9,790
3. ' 162.9 9,770
4 164.0 9,800
1 4=13-37 147.9 7,040
2 1480 7,050
3 - 143.8 7,000
" 153.8 - 7,020
> 155.9 7,020
4 4-19-37 152.9 7,090
5 . 153.6 7,070
6 154.2 7,040
7 1155.0 7,050
.8 151.8 7,080
5 11423-36 154.0 6,760
s 151, 6,770
7 149.6 6,790 -
8 154.6 6,810
-6 4-13-37 124.4 - 4,010
7 1244 35930
8 119.6 3,970
9 123.4 3,950
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2.06, Below 6000
feet)

(Not employed in

2.06. Below

6000 feet)

(Not employed in
2.06. Below 6000
feet) o
(Not employed in
2,06, Below

6000 feet)
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‘Program . True (feet) .
Group Date Alr (Rounded
and of Speed ~to four
Number Flight mi/hr . figures)
1 4=15-37 - 4,090
1 4-29-37 - 120.9 4,070
2 125.3 4,050
3 124.6 . 4,110
"3 197.9 4,350
4 | 197.1 4,340
5 197.2 . - 4,310
4 11-17-36  164.5 3,940
5 16s.8 ' 3,940
6 168.2

3,960

L 1.06

4.00

2,65

"1.99

2.07

1.62 '(
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2.06. Below

- 6000 feet)
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2.06. Below

6000 feet)

(Not employed in
2.06. Below
6000 feet). |

(Not. employed in
2.06. Below
6000 feet)

(Not employed in
2.06. Below 6000
feet)

(Not employed in
2.06. Below .
6000 feet)

Not employed in
2.06. Below
6000 feet)

(Not emplayed in
2.06. Below

. 6000 feet)

(Not employed in
2.06. Below
6000 feet)

(Not employed in
elther mean.
Greater than
tabular range)
(Not employed in
2.06, Below
6000 feet)
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 feet, divided by 10,000. The constant, C

The values of CR not being obtained for Number 25, because

of the loss of the release peint nor for Numbers 56 and 70 be-
cause of their falling beyond the limits of the Beckman table
(possessing values of C. >4.50), there were sixty-eight ranges
actually obtalned from which values of the ballistic coeffi-

clent were inferred by Miss E. Boyle. The mean of all sixty-

elght values of C is 2.08 as determined by E. 8, Martin, if
the possible varlation of C with altitude be: neglected alto-
gether. The sixty-eight values of C were fitted to a straight
line relation- L :

e ='c(Ai =0) * Ai ( ) where Ai is the altitude in"’

L A was found to
Ai = 0
have the value 2. 627 and the slope was found to be -0 9747.
The resulting probable error of a single observation upon C
appears * 0.458 on the somewhat incorrect basis of C being

normally distributed about the 1llne
C=Ch, =0 *M Sywk

The employment of a "Tn.test for significant departure of the
slope from zero ylelds the strong probabllity of 0.99 that the
departure 1s significant. Whether, of course, the .departure

1s to be attributed to a genulne.varistion 1n C, which is.'to
say, to a departure of the Gavre function from:the actual re-
sistance function for the bomb, as the veloclty increases, or

to certaln other physlcel causes, or to observatlonzl dispersion,
1s not, of course, glven by the "T" test. It is not improbable

~that a combination of several causes, including notably the dif-

ficulty of a very accurate determination of ground speed for low
altitudes, has played & part in the apparent variation of C with
altitude. The sloped line and probable error bend on graph A

indicute the nature of the computed variation in C with altitude.

The Tables BT-100-A-1 for the Bomb, Practice,. 100 lb., M39,
were actually constructed for a value of the ballistic coeffil-
clent, C of 2.06. The value 2.06 1s extremely close to the
mean valﬂe 2.08 for the entire 68 bombs, but was arrived.at in
a somewhat different fashlon as déscribed below, It 1is elso
notable that the value 2.06 approximates the value 2.05, which
is that of the least squares line for an sltitude of 10,000 feet
as can be seen from the graph A. The value 2.06 thus appears to

be as good a value as is obtainable from the observed ranges.

' pRQIENTY OF U.S. ARMY

grrEEa. L Il .
BRI, £73, HD. 21005




. The determination 2.06 was arrived at by rejection of the

bombs marked "Not employed in 2.06" in Table A for the’
reasons given 1in Table A. The reasons are based partially
upon the observer's opinions on the bomb flights, partially
upon Chauvenet's criterion and partially upon insufficiency
of data. , . _

_ The values near 4000 feet were not uniform and were

' reJected altogether. It 1s evident that the choice of .-re-

Jections did not modify  -the valune of C apprecliably. It may

- be considered not unreasonable that 0.458 is a proper esti-
-“mate of the probable error 1n C for this bomb.

The Bombing Tables BT- 100~A 1 for the Bomb, Practice,

100 1b., M39 have been computed on thé basis of ¢ = 2.06 by

Miss E. Boyle. The values of the trail angle were obtained
by employment of the Beckman trail curves for values of C

" near 2.06 and Interpolation. The DS was taken to have negli-
_gible variation with; Air Speed :and was obtained for. an Air

Speed of. 160 miles an hour.

F..V. Reno




-

1 T T
+ i R _a. -
H iwRad el s TelTieLn
T T !
1 s [ AR EAAN
e }
o i A
EERRNE RER - |
d
|
BN EEREE Ay
=~ uais
HANNY s
Cl
g
ENaR E e el .
SaEn o .
i i M i
Ml gt S ]
[ . . g ks
o
Ll £ C1 i
- ) = s o ;
= i
-+ e,
LT o RN R
B £ L m
1T |- i i
H ‘J\Th\x\ ¥ i B -4 - e ﬂ
. BNE AN N 1
3 et T 1 T 1 = |
' Sreee ARperainEasean [l e i
Iy R T - T 1 i i i
Fi ¥ 1 1 = H- q 13
- el e e H L. -
K : o =L G T I :
£ sty 4‘_ THA I.!,na.W\..\_\ll “ S - HEmRs
= g -{re gy
- 0 - ] ;
& e .| 1
= Ny T R S 419 : fumnn i RORET,
] . o4 1 o . NE NS A e
X J i I .
1T Y RN ] y W e
| -
X L : i i
i R i . = 1 o
ol G ot g 1
i Y - )l : IS M i +
: N : T m gt it
» Y a-n - W : L '
- i pe i I
x SEN frmm B
s
I ¢ T T
= it x : i i |
= H 1144
- Y t L=t T L et H
- n T . " n T
a - " ) D wﬁ. w 1 | v
= T P T 1 g T H M S
+ ; 4 > ] } } ! i t }
I 7 e " W S ENRNY
— L e Il
- Il LT l-l.l.m. :
K i T
- | 0 ANE NN y
[ 1 L 44 » i
Iy L 1
i : N N 1 o i
T 3 % TT1 L N W ) .
+H-f}- N .
Er SIEN: 1 . ]
+ RER T
t _ ) T IE]
. f i i i
3 i
i 7 e N
! H T - N .
1 b PrT ]
3 T
: Clk RN :
: e = SlLb L :
v -
| ! ; g i ; " i hﬂnwmu...mrm S A T sy .
Sy o : ! : : o Fitgad - T ; : -
. 1 u T 1) o T sn p i i .
T 1 W) " v . N
o : Q) e x , by
. 3 : > T 4 :
i £ v T = h n
T i 3 A —Mr % ¥ 1\ T i
! = ] B THeY Ty a o L WT [
g v T T il =T F i ] L) 1L 1) 1 T l 1) 1 LR
b

. . ]
, . ) | ~ . '8N NI QYK T . - R 2
! P - . ! *AATIY ERUL| YIDT ‘YOI AM3 o3 07 X M7 : : o 5
. v . Li-HBEE ‘ON CA'N Y03 HIBE3Z ¥ N34aNINW e e




I ATI- 38374 :
TITLE: Experimental Data Forming the Basis for the Bomblng Tabies BT-100-A-i Bomb, [Tovmon
Practlce, 100-Lb., M39

AUTHOR(S): Reno, F. V. 021G, ABINCY WO.
CRIGINATING AGENCY: Aberdeen Proving Ground, Ballistic Research Lab., Aberdeen, Md. R-106
PUBLISHED BY: (Same) PUTKINO AGENCY WO,
(Same)
DOC., CLASS. \GE raGas RISTRATIONS
I_____L_Lune 138 I nclass _Ll.j..__ﬁ.n.g._l_l_.l_lam:_znnb
ABSTRACT:

Range bombing was conducted for the 100 ib practice bomb M 39 to obtain experimental data forming the
basis for bombing tabies BT-100-A-1. A totai of seventy ranges for nominal altitudes between 4000 and
15,000 feet with true airspeed varying between 119.6 mph and 197.9 mph, with the largest proportion of air
speeds In the neighborhood of 160 mph, was obtained. The resuits are summarized, tabulated and discussed.
The bombing tabies BT-100-A-1 for the M 39, 100 1b practice bomb were computed on the basls of C-2.06,
and the values of the trail were obtained by employment of the Beckman trail curves for vaiues C near 2.06
and Interpolation. The DS was taken to have negiigible variation with air speed and was obtained for an
airspeed of 160 mph,

DISTRIBUTION: Coples of this report obtainabie from Air Documents Division; Attn: MCIDXD
DIVISION: Ordnance and Armament (22) SUBJECT HEADINGS: Bombing tables ~ Formulation (16682.35)
SECTION: Rallistics (12)

AT! SHEET NO.: R-22-i2-33
Air Oivisien, i AiR TECHNICAL INDEX Wright-Portersen Air Furca !uu
Air Matorici Commond Oayton, Ohio |

I~ .




