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Figure 4 - Photograph of Experimental Tailshaft

Vibration Pickups

The General Electric Company installed several G.E. electromagnetic
pickups in order *oc measure the lateral motions of the tailshaft. Four pick-
ups were installed at the outboard end of the stern tube bearing (see Figure
8) to measure the vertical and horizontal components of shaft motion. Similar
measurements were made at the first steady bearing. The output of these gages
was recorded on a string oscillograph.

In order to measure the hull vibration, two vacuum-tube accelerom-
eters, built by the Calidyne Company, were installed on the fantail; their out-
put was recorded, together witnh the strain data, on a single Consolidated os-
cillograph. In addition, TMB direct-recording pallographs were installed at
the location of nne of the vacuum-tube accelerometers. Measurements of the
torsional vibration of the propeller shaft were made by the Material Labora-
tory, New York Naval Shipyard,'® by means of a Geiger oscillograph, which had
been located 19 feet 6 inches forward of the stuffing-box bulkhead.

4.2.3. Instrumentation for the Vibration Generator Test

A Lazan vibration generator®*® was installed on the hub of the pro-
pelier to permit excitation of flexural shaft vibration in both the vertical
and horizontal planes for either the dry or submerged condition. The vibra-
tory motion of the propeller and shafting was measured with both Calidyne
vacuum-tube accelerometers and with a Shure crystal accelerometer working into
a General Radio meter; the output of the General Radioc meter was again ampli-

fied by a Brush amplifier and recorded by a direct-inking Brush oscillograph.
; I 2 grap
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Figure 5a - Close-Up of Gagvs

The output of the Calidyne pickups was amplified and recorded by a Consoli-
dated oscillograph.

A sketch and photograph showing the waterproof installation of the
vibration generator are shown in Figures 9 and 10 respectively.

5. TESTS AND TEST RESULTS
5.1, VIBRATION GENERATOR TESTS
The Lazan vibration generator was installed in its watertight hous-
ing (Figure 9), and this assembly was then firmly attached to the propeller

hub (Figure 10). The frequency of force application was varied continuously

from zero to about 1200 cpm, and the response of the propeller was measured




" Centerline of
Propenar Blade

NY3-79(G)-3-5!

Photograpns of Strain Gage Installations

xj
b
e
=
s
@
\J
1
ae)

by means of vibration pickups. This procedure was followed to determine the
natural frequencies in both the vertical and horizontal planes. A check was
made to determine the relative amplitudes and phase relationships between the
motion of several points on the propeller and ta;lsnaft in order to ascertain

that the measured resonance was a resonance of the entire system. The natural

4

frequencies were determined with tne shaft-propeller system in air and with
the system submerged in water.
Grapnhs of the relative amplitude of vibration plotted on a basis of

guite apparent that the resonances

[

frequency are shown in Figure 11. It is
of the system are different in the horizontal and vertical planes. A sample

oscilllogram of the measured vibration is given in Figure 12.
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Fignre 7 - Photograph of Amplifying and Recording Equipment
Used on T-2 Tanker Test
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Figure 8 - Installation of General Electric Company
Displacement Pickups at After Stern Tube Bearing
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Figure 9 - Watertight Installation of Lazan Vibration Generator
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