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taken by increments of load, and they were plotted for increasing load, decreasing
load, or both. In no case, however, was more than a single loading cycle applied.

Impact load equalling that of a plane landing on deck was applied by drop-
ping a weighted airplane fuselage with landing gear, first from a height of 4 feet,
then from a height of 8 feet.

Figure 1 - Diagrammatic Outline of Flight-Deck Section IV

The structural response or deformation due to these loads was determined in
various ways, as follows; see Figures 2 and 3:

(a) Vertical deflections of the loaded bent were taken with reference
to the main deck by means of dial gages fitted with pipe extensions.
No readings were taken on adjoining bents.

(b) Local strain measurements were made with Huggenberger gages.

(c) Lateral deflection of the lower flange of the transverse girder
of the bent, resulting from torsional deformation, was observed
through a transit telescope on the main deck. Estimated minimum
observable deflection was 0.01 inch.

K (d) Rotations in the vertical plane were taken by gunner's quadrant,
; with an additional quadrant placed on the main deck to obtain
correction for trim.
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Figure 2 - USS YORKTOWN - Typical Arrangement of Instruments




Figure 3 - USS YORKTOWN - Detail of Huggenberger Strain Gages in Place
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Figure 4 - USS YORKTOWN - Details of Vertical Deflection Gage
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Observations by gunner's quadrant and by transit were not successful, as
the actual deflections were too small to identify with certainty by these methods.

Special dispositions were necessary in connection with the deflection
measurements because of the long reach (about 20 feet) to the reference datum level,
the main deck. The problem was solved by hanging extension bars as shown in Figure
4, and placing micrometer dials at their lower ends. A stop at the bottom prevented
pendular motion of each bar. Under the static conditions prevailing, good results -
were obtained, but owing to the slenderness of the extension bar, this device is
not suitable where dynamic action is involved, even when the motion consists only | » [ |4
of a slight rolling of the ship. i

LAYOUT AND PROCEDURE

Tests under static load were made on Bents 142 (Figure 5), 54 (Figure 6),
and 155 (Figure 7), and on an intermediate transverse girder at Frame 146 (Figure 8).

Similar static tests were made on the longitudinal centerline girder be-
tween Frames 157 and 173 (Figure 9), and on certain starboard longitudinal deck beamsl
between Frames 161 and 165.

The impact load was applied at one station only, near Deck Beam 4, Frame
163, starboard. /

Deflections were measured generally at the midpoints and quarter points of
the members. Stresses were measured in both flanges near the main deck, on the lower’ i
flange at the centerline and at various other stations, as shown in Figures 5 to 9.

LOG OF TESTS
The YORKTOWN tests were conducted 18 July to 22 July 1938 at the Norfolk
Navy Yard. The actual experiments were conducted during the evening to avoid in-
terference by workmen on the ship. Sufficient stations were prepared during the day
to carry out the tests planned for the evening following.

July 18. Stations were chosen on Bents 54 and 142 and preparations were
made for mounting the gages. Bent 54 was loaded by concrete blocks grouped about
the midpoint. Strains, vertical deflections, and horizontal displacements of the
lower chord were measured. The bent was loaded by increments and readings were
taken for loads up to 62,340 pounds. With load still on the bent, the gages were
moved to Bent 142 which was then loaded as weights were moved from Bent 54.

July 19. Gages were mounted on intermediate transverse Girder 146 and
vertical deflections and horizontal displacements of the lower chord were observed
for increments of load applied near the quarterspan point on the port side. The
maximum total load was 38,200 pounds. Midspan vertical deflections of starboard
Deck Beams 1 to 8 between Frames 161 and 165 were next observed for loads up to
19,000 pounds applied near Frame 163 and Deck Beam 4. Gages were then attached to
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at different heights above the deck; in particular a point of inflection is marked

X"\ by the zero value of bending moment, and hence of strain amplitude; see Figure 18,

AR\ ' page 20. The position of this point of inflection may be determined on a basis of

™y proportionality. Similarly, observation of the pattern or moge of vibration re- ‘
' quires only that successive observations at different stations be made while the

\ amplitude of response of the structure is mainteined at e constant value.

Figure 10 - USS WASP - Installation of Vibration Generator

INSTRUMENTAL EQUIPMENT
Mechanical Oscillator
The vibration generator used in these tests was a Baldwin-Southwark mechan-

jcal oscillator borrowed from the Rock Island Arsenal; see Figures 10 and 11. It



consists of a frame carrying two parallel shafts permanently geared together so a
to rotate in opposite directions. On each shaft is mounted an adjustable eccentric

mass. The eccentricity of the center of mass can be varied from zero to 2-1/2 inch-

es by eccentric rotation of the mass on its shaft from O to 180 degrees. The shafts

¢ sSiald

are driven by a 2 HP, DC shunt motor through a system of pulleys and V-belt per-

ALO,

mitting choice among several different speed ratios. The reactive components taken

Walkway

Figure 11 - USS WASP - Detail of Vibration Generator

parallel to the base of the machine are internally balanced against each other, while
the components at right angles to the base are additive. Hence the pgenerator sets up

a sinusoidal force in one direction only.
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The oscillator was mounted outboard just below the flight deck and in line
with the bent at Frame 54. The method of mounting, as shown in Figures 10 and 11,
produced an athwartship vibration of Section IV of the flight deck. The frame of
the machine was held securely against the side plating by means of bolts welded to
the plating. Heavy bracket plates were added between the inboard side of the plat-
ing and the upper face plate of the bent so as to insure transmitting the load from
the oscillator directly to the web of the bent. This reinforcement is shown in Fig-
ure 12.

The double amplitude of the reaction of this machine on the structure 1s
27,800 pounds at resonant speed of 500 cycles per minute.

A

e atl N Wi
Vibrometers

Two instruments were used for measuring vibration amplitude, a horizontal-
component. pallograph developed at the Experimental Model Basin in connection with
hull vibration studies, and a Karelitz-Type vibrometer manufactured by the Vibration
Specialty Company of Philadelphia. The pallograph, shown in Figure 13, gives a re-
cord on waxed paper which may be analyzed for frequency as well as amplitude; a time

record is obtained by connecting the timing magnet to a chronometer. The vibrometer

Figure 12 - USS WASP - Structure at Outer Flange of Knee
with extra Brackets in way of Oscillator
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Figure 13 - EMB Pallograph
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Figure 14 - Tuckerman Optical Strain Gage

Diagrammatic Arrangement of Gage and Collimator
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Figure 15 - USS WASP - Installation of Gages near Main Deck,
Frame 54 Starboard
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Figure 16 - USS WASP - Installation of Gages at Frame 38 Starboard on
Inboard Flange of Flight-deck Bent






































































































































