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that along FG. The radius along CE being also samne as
that along GI-. The radius along CD and FG is less
than that along CE and GI-I. The tact that the thimbles
when in use would flot remain ini a vertical position
rendered this featuire ot the design necessary, so that a
line joining the two extreme corners would be tangent to
the curve where the line entered and left the thinibles,.as
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AB. When tbis wvas the case a rope could not possibly
be injured by the curve of the thimble. although the
great pressure, even of a smooth surface against the
strands of the tope, might possibly crush the fibers to
some slight degree. The method of securing the-rope wvas
as follows: The free end o! the rope wvas put up through
the thimble, passed completely round the pin and brought
dowvn again through the thimble. The end ivas then tied
with-one or two kuots to a short piece o! piping about one
inch in diameter. This piping reached across and rested
against the lowver end o! the thimble, thus preventing the
end of the rope from passing up through the thimble. It
wvas found that, on account of the friction o! the tope
against the pin, one knot o! the rope on the toggle wvas
quite sufficient to hold it. In tact in some instances there
'vas not sufficient rope to tie one knot arouind the toggle.
When this wvas the case the rope was uns.randed and the
toggle inserted between the strands and tbe strands tied
around it ; even this method of making the fastening
neyer tailed.

The Wicksteed testing machine-a machine o! the
balance type--was the one used. The total range of the
machine for ordinary ivork is about three feet. This wvas,
howvever, found inadequate for our work owing to the
excessive elongation o! the rope, especially wvhen wet, and
we were çompe1IjeC tç dismantle the mzachine to sornq

extent. The part C and the corresponding part
together with the vertical rods D, P, E, F, (see accom-
panying illustration) were removed, leaving the pins B and
A wvith their eyes stirrounding them. This gave a range
of about five feet six inches, which in a soiitary instance
was not enough. The vertical rod, G, viha correspond.
ing one opposite to it connect the crosshead, J, ti both
a hydraulic and an electric mnotor, the former for lit avy
wvork whiere speed is not a desideratuni, and the latter for
more rapid work wvhere power flot beyond 5,000 lbs. pres-
sure i 's necded. Tîxe range of the hydraulic ramn vas about
10 inches. This was needed wvhenever the power exceeded
5,000 Ibs. When the test wvas begun the crossheads ivere
ustially about two feet apart; yet the distance between
themi often reached 5 fieet 6 inches belore rupture. The
pins were about 3 inches diameter, and the rope wvas
u'sually placed twice on the pin in order to increase the
friction.

The method ot getting the extension ivas as follows:
Owing to the great stretch of the tope no extensomneter
could be eniployed. The unequal give at the different
ends excluded the setting up a s:cale beside or attached to
the specimen. Workings on tbe surface were debarred by
the wvant of definition. Fine, smooth tacks were inserted
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in the tope at the required distance apart. The distance
could be conveniently measured, and wve hoped this was a
final arrangement, but here again we were doomed to, disap-
pointment. Incredible as it muay seemn even these very smiall
tacks caused the rupture to take place at the points of their
insertion, as the tabulated resuits will showv. A very coný
venient and easily adjusted device was finally employed. It
was the adaptation of a contrivance based upon the prinr
ciple of the pinch-cock to our work.
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Thie percentage of shrinkageý for th~e différent kinds of


