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is considered that the length of a full size tension speci-
men in the test was over 3o0o in. it will readily be seen
that accurate and interesting information should be
obtained. The normal press and ram sections were ordin-
arily set up in pairs and connected by a test-head ring
bolted up with temporary gaskets at cach cond. The
hydraulic pressure was applied, as may be seen from the
accompanying photograph, by a steam pump, located con-
veniently near.  The pressures were recorded by at least-
three hydrostatic gauges of standard make, and accurate
notes were made of the rate of loading, pressures. exten-
sions, and all other information that might affect the
results.  The extensions of the steel castings were meas-
ured circwmferentially by five steel tapes spaced equally
up and down the casting. The tapes were accurately
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located and held 10 a constant tension by steel springs.
The extensions were measured by a Vernier, graduated
near one ed of the tape, and matching a corresponding
scale graduated at. the crossing point near the other, so
that readings conld easily be made to the 1,/100 part of
an inch. The readings in all cases showed the greatest
extension circumicerentially on the middle tape. the ex-
tension deereasing gradually towards tlie fQanges. where
it was practically  zevo. The tape measurement  also
clearly showed which end of the casting had been upper-
most in the mold when it was poured, the lower. and con-
sequently the denser end, invariably showing the least
stretch. The accompanying table gives the average of
the results obtained in twenty-four tests,  Probably the
most remarkable result obtained in the  whole of the
forty-four tests was that on casting No, SB1, where the
gauge pressure was run up to 2,200 lhs. per square inch.
This pressure caused, in the walls of the casting. an aver-
age stress of 29,100 hs, per square inch, and the middle
tape showed an extension of 1§ i, ‘The permanent sct
resulting from this pressure was 1-3/16 in. circumfer-
eutially, '

In order to study the effect of annealing steel case-
ings the founders, The Penn Steel Casting and Machine
Co.. of Chester, Pemn., offeretd to anneal a casting in
order that we might subject it 1o a similar test. The test
was applied with eminently satisfactory results.  The ex-
tensions increased directly as the foad. At 2.000 ths. per
square inch the clastic extension was only | in., and the
permancut set was found 10 be practically zero.  This
proved conclusively that the annecaling of the steel caat-
ings relieved the initial steains in the walls entirely, and
left the metal in its theoretical condition.

The results obtained on the cast iron ram sections
are no less interesting. They showed that in castings
of this size the absence of a limit of clasticity in com-
pression for east iron cannot he ignored. In every in-
stance, in the fiest twenty-four tests, a permancent  set
was obtained, and this permanent set was almost in pro-
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portion to the applied load. The deformations of the
cast iron scctions were measured on diameters by means
of ordinary high-grade inside micrometers reading to
1-1000-in.

The temporary gaskets used during the t1ests  were
generally of leather, which appeared to adapt itself readily
to the variaticns of the specinmen during the test. In
order to prove the tightness of the permanent gaskets.
certain of the scctions were set up two' storeys high, the
middle joint being made in exactly the same manner as
the final joint in the field. This gasket proved itself ahso-
lutely tight at double the orking pressure.

Tt was anticipated that considerable difficulty would
he experienced by the porosity of the stecl and iron cast-
ings. The tests showed the steel castings to be absolutely
tight, while in a few casés the tron castings showed slight
traces of oozing at the higher pressures. In these instan-
ces the tests were discontinued. and the sections allowed
to stand two or three days under the pressure of com-
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pressed air at ahout 4o s, gauge pressure. when the tests
were again resumed. In every case it was found that the
intervening tinie had given the iron castings ample op-
portunity to tighten themselves,  The tightening was
probably duc to the formation of oxide in the pores of
the casting, which effectively closed these minute passages
against the entrance of water.

The conclusions drawn from the whole series of tests
on the presses were: (st it is possible to obtain steel
castings in this form absolutely impervious to water up
to 2,200 Ibs. gauge pressure: 2nd, it is possible to get
castings in which no flaws exist: 3rd. that a slight per-
manent set occurs at about 300 lhs. gauge pressure, al-
though part of this may be due to self-adjusting of the
tapes: gth. that this permanent set is not increased appre-
ciably hy pressures up to 1,200 Ibs. gauge pressure, or by
repeated applications of the same. The foregoing con-
clusions apply to  unannealed castings. The anunealed
castings possess all the virtues above referred to, with



