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8 BOMB PENETRATION TESTS, FORT CHURCHILL, CANADA
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Figure 8. Target layout.

effective than the use of bright colors. It had also been observed that certain types
of fluorescent cloth worn as a hood over the shoulders of ground troops aided a pilot
in observing troop positions on the ground. Ordinary red cloth was tested at Fort
Churchill, but proved to be of little value because when viewed from a mile or so it
appears black and blends with the trees. Fluorescent pink cloth, on the other hand,
appears much the same at a distance as it does when viewed close at hand.

A huge equilateral triangle (see Fig. 8) was plowed in the snow with bulldozers.
The sides of the triangle were projected with a transit as straight lines between the
three observation stations, The line of flight was plowed out as a solid path in a
northerly direction between "You-All" and the target and as a dashed line to the south
of "You-All", The snow was removed from four marker areas, each 200 ft square,
to expose the brown surface of the muskeg., The centers of the marker areas were
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1000 ft from the center of the target, and arranged so that the north and south markers
were on the line of flight and the east and west markers were at right angles to it,

Two circles, each the width of a bulldozer blade, were plowed-out around the center
of the target, one 100 {t in diameter, the other 600 ft in diameter, Lanes then were
plowed between the marker areas and the outer circle to form a huge cross. To
complete the bulls-eye, a fluorescent pink target cloth, 20 ft in diameter, was pinned
down over the exact target center before each day's bombing. The target was visible
for more than 25 miles.

Bombs tested

The following types of projectiles were tested:

Type Number

81 MM -TZ28E7 Shell 12
105 MM -T53E2 Shell 10
100 GP ~-ANM30Al1 Bomb 4
250 GP -ANM57A1 Bomb i2
200 GP -ANMo4 Bomb b
500 SAP -ANMS58A]l Bomb 12
1000 SAP -ANM59A1 Bomb 12
1000 AP -~ANMMK33 Bomb 6
1600 AP -ANMKI Bomb 6
Total 80

Photographs of each type of bomb and fin assembly, and a cross section of each
are presented in the Appendix, Fig. A-l to A-9, Certain characteristics and dimen-
sions of the bombs are summarized in Table 1.

The inert bombs and mortar shells were assembled at the U. S. Engineer mainte~
nance shop at South Camp. A mixture of sand and sawdust, of such proportions as to
have the same density as TNT, was used for filler. The bombs and fins were delivered
separately to the hangar at Fort Churchill in the sequence in which the bombs were to
be dropped. The fins were attached just prior to hoisting the bombs into the bombing
racks of the aircrat. Mortar shells were dropped by hand through the flare tube
rather than being r.:leased from the bombing racks.

Table I, Bomb characteristics and nominal dimensions,

rpe | Avgan | Dam | St | Seeten | Sl T iendernens
: 4W /md? W /a3 head °
81 mm 11,0 3,18 1.38 0.342 2.83 3.89
105 mm 26. 6 4.11 2.00 0,383 2. 83 5.32
100 GP 103.0 8.00 2.05 0. 201 1.26 3.56
250 GP 239, 0 10. 75 2.63 0.192 0. 81 3,29
500 GP 468. 5 14. 00 3.04 0.171 1.26 3,24
500 SAP 527.0 11.75 4. 86 0,325 1,50 3. 86
1000 SAP 991, 2 15. 09 5. 54 0.288 1,50 3.70
1000 AP 1015, 3 12. 00 8.98 0.588 2.00 4,83
1600 AP 1523, 0 14.00 9, 89 0.555 2.00 4. 80
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Figure 9. Altitude of release vs impact energy.

Figure 9 shows the relations between
impact energy and altitude of release for
a target 100 ft above sea level and for
each of the types of projectiles used in
the tests. The curves are based upon
relecase of bombs from aircraft in hori-
zontal flight at a ground speed of 250
mph, As the ground speed of the air-
craft at the instant of release usually
was less than 250 mph, the points are to
the left of the curves,

Casing damag_g

Although general-purpose bombs are
designed for airburst rather than for
penetration, three of the small sizes of
general-purpose bombs were included in
the tests, as semi-armor-piercing bombs
smaller than 500 1b were not available,
The effect of impact upon the casing of
2000 GP bombs striking a rock surface
was known from the New Mexico tests
(Livingston and Smith, 1951, p. 105-110), and it was assumed that damage to the casing
would vary inversely as the diameter, other factors remaining constant. The small
general-purpose bombs proved to be stronger than the 2000 GP bomb, but the smallest
of the three small general-purpose bombs unexpectedly proved to be the weakest. As
shown in Figure 10, the casing of the 100 GP bomb is dented near the rear of the bomb
body. Three other bombs of the same type were dropped from slightly higher altitudes
and the same type of denting occurred. Some were damaged at the nose, others at

Figure 10. Damage to casing of 100 GP
bomb released 4750 ft above the target.
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@ Point of impact

© Point of moximum penetration of nose
— Finol nose position PLAN VIEW
— Path of bomb nose .
Ngn Normol thickness of snow L
Ne Normal thickness of muskeg fo maximum penetration
Na  Normal thickness of permafrost to maximum penetration
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! thick f musk afrost =P -| -
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to moximum penetration 7
Pg  Totol path length in muskeg along orc ‘—;L
Pg Path length in muskeg along arc on inital penetration ‘
Pau Poth length in permafrost olong orc
to moximum penetration
Prw Poth length in muskeq ond permafrost

along orc to maximum penetration 7 Horizontol deviation from line of flight fo maximum
P  Total path length along arc penetration
lg Inclined distance in muskeg to maximum 2, Horizontal deviation, maximum penetration to final
penetration along line of impact position
lg Inclined distance in permafrost to LH Angle of horizontal deviation from line of flight

maximum penetration along line of impoact
ly  Inclined distance in muskeg ond permafrost fo moximum penetration along line of impact
Iy  Normal distance from line of impact to bomb nose of maximum penetration
Xy Total horizontal displacement in muskeg and permafrost of nose fo maximum penetration
Xy Horizontal displacement of nose from maximum penetration to final position
X Horizontal displacement, in permafrost, of nose at moximum penetration

Yy Vertica displocement of nose from moximum penetration to final position
LV __Angle of devigtion, ot maximum _penetration, from line_of impact

Figure 21. Crater measurements.
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