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Power lost in the marine engine, in the

transmission from cylinders to propeller,

on mechanieal guadrainre.
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0. Just before the ship commenced to move,
ON THE PRACTICAL APPLICATION OF _ 1. During the launch, with extension of deck a maximum.
¥ i ] 2.  During the launch, with compression of deck a maximum,
STROMEYER'S STRAIN INDICATOR. 3. Immediately after the launch, the ship floating.

F. P. Purvis AND S, TERANO.

(Read before the Sociely of Naval Architects, Tokio, on 16. Nov. 1907.)

In the early part of the present year, the College of Engineering pur- |

chased a couple of Stromeyer's Strain Indicators for the use of students.
It has been our desire that these instruments should be put to an early
practical use, and the launches of Zenve Marn and Kurama have given
us the opportunity of making trial of them in cases of very considerable
interest ; in doing this we have followed very much the methods employ-
ed by Mr. Stromeyer and recorded in the Trans. I. N. A, Vol. XXVIIL

For the launch of Zenyo Mare the Mitsu Bishi Co., and for the
launch of Awrama the Navy Department readily adopted our sugges-
tions and very kindly appointed some of their officers to carry out the
necessary observations during the progress of the respective launches.
These observations have in each case been made on one ¢r more of the
decks and in a direction fore and aft of the vessel's length.

In the case of Zenye Maru the decks, from above downwards are
Boat, Promenade, Shelter, Upper deck. At boat and promenade decks
expansion joints are arranged; as it was known that the movements at
these would be measurable quantities without special apparatus, provision
was made for obtaining the values in a simple way, without the use of
the special instruments (see Fig. 3A). The Stromeyer’s Indicators were
placed on the shelter deck and upper deck respectively in the same
vertical plane as the expansion joints. Four observations were made in
every case, viz i—

#E &

(A) Oan the upper deck the base over which the strain was measured was
611} inches, on the shelter deck 614% inches. The extensions measured
on these bases were :—

Shelter deck. Upper deck,

T sy +.0215 +.00067
T R R —.0138 4-.0003
e B A - O Y +.0IiI +.0030

Taking Young’s modulus for the steel plating of the decks to be 30,000,000
lbs. the above strains give stresses as under :—

Shelter deek. Upper deck,
L T A SRR I + 4.67 tons per sq. in, +1.46
B s —3.00 — .07
B ke RS e +2.42 + .65

Thus the maximum tensile stress obtained from the record was 4.67
tons; this was rapidly followed by a maximum compressive stress of 3
tons. Figures of such magnitude, and the rapid change from tension to
compression, are of course well known from the results of launching
calculations, The following figure of 2.42 tons, representing apparently
a subpermanent stress on the steel material of shelter deck when the ship
is safely in the water (or at least a difference to this amount between the
stress before launching and the stress after) is certainly higher than we
were prepared to expect.

(B) On the promenade and boat decks the absolute extensions were

Promenade deck. Boat deck.

PRI, - o S B + .26 inch +.46 inch
oy, N T A T —.28' 3
N R e A=GFE g g (O e

It does not seem easy to combine these two sets of observations (A & B);
treating them as collateral, we may make a diagram as on Fig. 3B, showing




R g8 ® W & B
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#E

=

(a) stress on upper deck and shelter deck, (b) extension on promenade
deck and boat deck.

If we take distances from N.A. (18.9 ft., 25.9 ft., 34.9 ft. and 43.0 ft.)
at which these stresses and these extensions occur we shall find that the
stress of 1.46 tons on Upper deck should (on elastic principles) be as-
sociated with 2.11 tons on Shelter deck; also that .26” extension on
Promenade deck should be associated with .33” on Boat deck. The 4.67
tons measured on Shelter deck (in place of 2.1) and the .46"” extension on
Boat deck (in place of ,33") seem to show a state of stress and strain in
way of the expansion joints that do not all accord with pure elastic

conditions.

Whether it is possible that the existence of the expansion joint on
the very long and substantial promenade deck can throw a largely in-
creased local stress on the shelter deck, much in excess of the amount it
ought to receive if uniformly strained, is a question naturally arising from
the observations.*

In the case of Kurama the strain at one part only of the upper deck
was successfully obtained; the base of measurement was 61} and the
strains as herebelow noted :—

1 +.0036 .

5 Ooww The numbers 1, 2, & 3 having the same
) meaning as with Zenpo Maru.

3 —.00094 ;

The corresponding stresses in the steel material, taking Young’s modulus
at 30,000,000 were :(—

L .05 tofs
2 =29
F—2E

In the case of Kurama previous calculation had been made at Yokosuka
Dockyard of the maximum bending moments to be expected during the
launch at various positions along the length of the ship ; also the moment
of inertia of the sections, and hence also the stress to be expescted at the
upper deck; a curve of the bending moments had been constructed (Fig. 4.),
and the position chosen for the indicator was that at which this curve had
its maximum value. Thé stress at this point (given by calculation) is 1,78
on the supposition that upper and main decks plating are unriveted.
The discrepancy between 1.78 and the observed value of .78 above re-
corded may possibly be traced to the condition of riveting in the ship
being in fact more advanced than what was taken in the calculation.
Any conclusions that might be drawn from observations 2 and 3 must
be taken with caution, as the amounts are intrinsically small and may be
influenced by error of instrument—a quantity not very fully determined.
Probably one of the most interesting investigations that could possi-
bly be made, in connection with ships, with such instruments as Stromey-
er’s, would be extensive experiments on strains occurring at sea.”
To effect such experiments a first requirement would probably be to make
the instruments self-recording. As a first step in this direction we have
sketched out the diagram Fig. 5. The chief modification made is the
introduction of loose hands working on the same centre as the index
hand of Stromeyer’s instrument; the index hand would carry one of
these to the right, the other to the left, and thus give the extremes of its
travel. To be most truly effective the two loose hands would have to be
inertialess and frictionless; tremours of ship may possibly overcome
friction to same extent; but in putting forward this proposed apparatus
as a first step we are fully conscious that its value must be very distinctly

#Since the reading of the Paper, experiments have been made also on the Chive Maru.
These experiments present some difficulties which have not yet been quite satis-
factorily explained; but it seems necessary to say that the departure from elastic
conditions apparently fourd in Zenyo Marze can not be traced in Chiyo Maru; the
opening and closing of expansion joints, for instance, bzing in amount very nearly in
proport.on to distance from N A,

#Mr. Stromeyer’s paper before mentioned deals with this matter but aims rather at obtain-
ing observations by an actual observer at the time, who simultaneously notes par-
ticulars which give him also the height and length of the waves encountered. To
carry this out in an extensive way at sca is rather beyond our present suggestions,
At the same time one aim would be to get maximum strains encountered, and not
simply those occurring during the actual presence of an observer.
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limited, although the exact nature of the limits cannot be determined
beforehand. In using this proposed modified Stromeyer’s Indicator we
should choose whatever part of the ship seemed most suitable for the
purpose, say (for instance) the bridge deck; we should then fix the ap-
paratus at some part where it would not be in the way (possibly under a
bed). After making the necessary preliminary observations of scale and
zero point, and setting the loose hands so as to be nearly in contact with
the index hand, we should box the whole in for protection and water-

tightness ; a glass cover would allow of observations during the voyage,
but with or without this the loose hands would be moved to the extreme
travel (in both directions) of the index hand, and thus give a record for
subsequent examination; at the end of the voyage the boxing would be
removed, and the record of the hands read off by the scale on the dial;
scale and zero point would again be tested before disturbing the instrument
in any way; and thus all the data would be given for ascertaining the
two maximum strains experienced (tensile and compressive) during the
voyage ; from the strains the stresses also would be obtained. The choice
of ships and of voyages that would give the most interesting results may
well be left for future consideration.

APPENDIX.

A necessary part of the Stromeyer instrument is some means of
relating travel of wire attachment with the resulting indication of the
hand of the disc. With the two instruments one micrometer was supplied
te do this; we have preferred to make a second and so have instruments
and micrometer with wire connecting them in place from beginning to end
of the experiment to be made. The micrometer requires 20 turns to give
its complete travel ; arranging the zero position to come at 10 turns of
micrometer we have recommended scale being taken by making succes-
sive turns, to 9.8......0 noting at the same time the index reading on the

dial ; arrived at o, micrometer is again traversed to 1,2......20; and from
20 back to 10.

The horizontal movement of micrometer per turn being a known
quantity, relation is thus established between readings of index and hori-
zontal travel of wire attachment. This relation we have found is best
made just before and again just after the critical observation which it is
the object of the experiment to secure.

ik




TABLE 1L

LAUNCHING STRAINS T. S. 5. “TENYO-MARU.”

MEASURED ON THE BASE 611} INCH LONG.

FOSITION OF INSTRUMENT. : SHELTER DECK. UPPER DECK,
STRAIN STRESS STRAIN STRESS
L E S 3 'l‘OI\'SfID”- TONS;{D”
ASSUMED INITIAL STRAIN | e} 0 o 0

1{ MAX. EXTENSION DURING THE LAUNCH ....ccccoeen] 0215 4-4.67

+-.0067

+ 1.

46

MAK. COMPRESSION DURING THE LAUNCII ........J] —.0138 —3.00

—.0003

07

1 EROATING STRAIN aicoawamaninasisasmnrng.  ATOFEL +2.42

+.0030

+

65

STRAINS MEASURED ON THE EXPANSION JOINT,

PROMENADE DECK
STRAIN,

BOAT DECK
STRAIN,

L R R R e T T S BN e R 4,26

+.46

—.28

.20

LAUNCHING STRAINS I M. 8 «KURAMAY

STRAINS ON 613 BASE.

STRESS TONS/["

+.78

—.29

L R e — 0009

—.21
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MIDSHIP SEcTioN OF TENYO-MARU,

PROMENADE DrcK,

SHELYER DEck.

UPPER  DECK. : -

MAIN DECK, =
N -
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