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Cross-Section’ Rod and Protractor for Tunnel Work
By Deniel Mc Farland
Resident Engineer, San Gabriei Dam, Azuss, Calif,

The tunndls on the Bucks Creek projects of the Feather River Power Company
were driven to a section 7} ft. X 9 fi. 2 in. and lining was. not contemplrted at
first except at the ends, where it was driven to special sizes, When it was found
that further lining was desirable the tunnel was accurately cross sectioned to determine
the best section.

The rod used for this was an ordinary level rod with a special target that could
be moved up or down and clampede in position. This target had a protractor about
16 in. in diameter and a collapsible arm graduated in tenths pivoted on the center
of the protractor with a pointer on the opposite side to read the angles,

The transit, set up on the ¢.nter-line of the tunmel, lined-in the rod. ‘When it
was in position the upper part was raised tight against the roof of the tunnel and
clamped. A piece of felt gave it a grip on any inclined rock. The target was raised
or lowered to grade and the sections taken. The recorder noted tde distances and
angles. :

When these were plotted up transparent cross-section paper was used, The prot-
ractor, drawn on white detail paper using black ink, was placed under the tracing-
poaper. making it the work of only a few minutes to plot up a section, The prot
ractor could be drawn up for othe scales and othe sizes of tunnels,
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