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Tor swift currents in unusually deep shafts (600 fit.
the maximum ), a heavy bob was constructed trom
ash weight and a thin 1ron rod, about 4 in. A hole
. drilled i the end of the sash weight, and the 4-n.

sround to a pont on one end, was driven i this
This construction presents a very small area to
action ot the current, and the added weight tends to
abilize the swingimg action. No weights or dimensions
re given, as experiments for individual cases will bhest

Jletermine the requirements.

[he carryving case was constructed of g-in. pine. The

nside dimensions are 115x73x4 in. deep. The hid 1s 13 in.

»
it

leep. The case may be made much smaller 1f no room
for equipment 1s desired. The above dimensions allow

..Iillrlt‘ space for ]1]]1111(‘5, bobs, '[;11)('. ete. ( see 1‘12 ) k.

Vethods of Usmg Instrument—A wooden straight-

edee 1s used as a base tor obtaining measurements. This
straight-edge 1s placed across the top of manhole or other

tructure and leveled with the aid ot a carpenter’s level.
T'wo small wedges are placed under the low end to main-
tam the level position of the straight-edge. The eleva-
tion ot the top of the straight-edge i1s determined by
direct vertical measurement to a benchmark in the
structure or with an engineer’s level and rod. A robe.
coat or other msulating medium 1s placed on the ground

or floor to mmsulate the observer. as the instrument is

sensitive to grounds. (A distinct note will be heard n

the phones through 10 megohms resistance.) In very

damp locations 1t 1s advisable for the observer to wear
neht gloves.

In preparation tor the operation the phone plug is
placed mm jack £, head phones adjusted and leads C and J
connected to binding posts I). The clip K 1s chipped on
cround and the plum bob lowered to the water surface.
The lead C 1s then clipped to the tape at B and switch
(- closed. As the needle point of the bob 1s lowered to
the water surtace, a distinct high-pitched note will be
audible m the phones.

"

|l wo methods of making the observations are used.
Numerous comparisons tend to indicate that either
method 1s equally accurate. Method 1 was used when
a knowledge of the range of surge as well as the average
elevation of the water surface was desired. Method 2
was used when the average elevation of the water surface
was the only requisite.

Method 1—The tape was lowered until the note 1n the
phones indicated contact with the water. The tape was
then gradually raised until only an imstantaneous con-
tact was made at the extreme high range, and the tape
was read. This operation was repeated five times (ten
n case of violent and non-periodic surge). The tape
was then lowered until contact was continuous and
gradually raised until an instantaneous break indicated
the extreme low range and the tape read. As before,
this operation was repeated either five or ten times. In
still water readings seldom varied more than 0.001 ft.;
in water flowing at rate of 4.5 ft. per second the averages
of different sets of ten readings should not ditfer by
more than 0.03 {t.

[n a comparison of 60 sets of observations taken at the
downtake and uptake shafts of the Rondout, Wallkill,
Hudson River and Croton pressure tunnels of the
Catskill aqueduct, the maximum surge was 2 ft. and the
oreatest difference between the averages of different sets
of twenty readings each was 0.07 ft.

The conditions at these shafts are probably as severe
as will ever be encountered in making measurements of

this kind. The results obtained tend to show the accu-
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racy which may be expected under abnormal conditions
Method 2—T1This method ot Iillﬂll!_; observations 1s
similar to the first, with the exception that no etfort 1s

1

made to measure the crest and trough ot the surg
'r\\'tl sets of I'l\{* Oor wen I'L':Ltlill_:_,:h nth}tt_‘lltilll_:.; on the
tranquillity ot the water surface) are taken at any con-
venient mtervals and the averages are compared and
il\'L‘I‘LL;_;L'tl as stated betore.

Turnbuckles Welded Into Bridge
Eyebar Diagonals

By H. F. CoLE

General Electric (".'H:;’t:u v, Pttsl :f*;;h, Fa.

T WAS recently necessary to provide some means of
adjustment mm the eyebar tension members of a three-
span railroad bridge over the Kiskiminetas River near
Pittsburgh, Pa.  Particularly in two ot the spans, these
eyebar diagonals, which were used m pairs, had become

L

RESTRESSING BRIDGE DIAGONAL WITH SPECIAL
TURNBUCKLE DEVICE

so elongated through wear and vibration that one mem-
ber of the pair was considerably understressed. T1he
repair work consisted in inserting a special turnbuckle
detail into one of the diagonals with the use of arc
welding and then drawing up the turnbuckles until the
diagonal carried approximately the same load as the
other eyebar in the pair.

As shown in the accompanying illustration, the repair
device consisted of two turnbuckles welded between a
pair of wing plates at either end. These wing plates were
then welded to the eyebar and the workmanship of the
weld was tested by drawing up each turnbuckle while
the weld was subjected to blows struck on the corner
and ends of the plates with a 10-Ib. sledge. Small cover.
plates were finally welded to the wing plates as an
additional factor of safety, after which the section ot
diagonal, about 18 in. long, between the wing plates was




SR6 ENGIENEERERING

cut  out By wvibrating both bars and counting the

number of vibrations per minute, 1t was found quite

feasible to adjust the turnbuckles until an equalhty ot

loadmg bhetween the two evebars was obtamned. The

device was designed so that the two turnbuckles would
K

develop about 25 per cent more strength than the original

har and a suthcient number of hinear inches ot weld was

(1 ‘unwih*ul 1) t[t_'\'t'llr]r more than the HIl'l‘ll;_{th of either the
turnbuckles or the plates.  The turnbuckle arrangement
wis developed by the Paittsburgh Welding Corporation,
which company also did the repair work

Record of Drawing Changes

By NMortroNn SCHWAN\
!'i'_r .Fuf,'r .:"r_r,"r,j. ._J]H,.

HEN making changes on drawings a record of the
changes should be kept in the files for future ref-
crence.  Such record mav be made on a convenient form
of change slip as shown herewith. At the time ot mak-
mg a change, the change should be accompanied on the
original tracing by a letter ot the alphabet or a change
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number inclosed i a circle.  The change slip 1s made out
by the draftsman making the change noting in detail the
nature of the change, what the particular dimensions or
notes were on the tracing before the change and what
they were changed to. The change slip 1s then 1ssued
when the drawing is released for reissue as detail infor-
mation and calling attention to all interested parties of
the changes made. The change ship 1s laid alongside of
the tracing when being blueprinted and thus will be part
of the one blueprint. Such record ot changes will prove
mvaluable when at some later date someone 1lt'ﬁ~i1't‘r-~ 10
know what and why a particular change was made.

Chart for Beam Design Gives Equivalent

Distributed Loads

vy ErNEST McocCrvrnLouvgH
onsulting Engimeer, Long Island City, N. V.,

N DESIGNING beams and girders the old method of

reducing concentrated loads to an equivalent distrib-
ated load 1s still in common practice, but most designers
use tables to obtain the proper conversion factor. The
Jiagram given here makes the use of tables unnecessary,
resulting in a considerable saving in time. The diagram
hould be reproduced on tracing cloth or paper., or.
preferably, on transparent cellulowd.  [he horizontal lines
mav be either } or 4 in. apart, according to the preterence

of the designer, while the width may be varied to suit
working conditions. IFFor most cases an upper width ot
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64 . and a lower width of 3 in. will prove conven
each divided into sixteen uniform parts. Conne
lines are drawn and labeled as shown.

To use the chart, place 1t on the drawing horizon
with the outer line at the supports ot the beam or gir
The tactor tor converting concentrated to uniform
will be tound on the sloping line which intersects
loaded point ot the beam. The sum ot the equival i
distributed loads, added to the weight of the beam r
girder and ot the hreprooting on the haunches, gives t
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DIAGRAM GIVING FACTORS FOR CONVERTING UN]I
FORM TO EQUIVALENT DISTRIBUTED LOADS

total uniformly distributed load to be used in obtaining

the size of the member. If the concentrated loads ar.

distributed tairly uniformly, one-half the total load mas

be used as a reaction at either end, but with unequall,

distributed loads, the true reaction should be obtained by

the usual method. |
T'he diagram 1s based upon the equation

M = iiisclios S
' S
n which W/ = moment: P — concentrated load: |
unitorm load: . — span; and a — distance to the uni

torm load from the nearest support.

Test Model Used in Design of
Kill van Kull Arch Bridge

[N ORDER to check the design calculations of the
1,675-ft. Kill van Kull arch bridge in New York City,
the model shown in the accompanying illustration was
constructed by the bridge engineers of the Port of New
York Authority. Particular use was made of it
checking lateral distortions of the structure and the effect
of sway bracing on vertical deflections. It is now on
exhibition at the Museums of the Peaceful Arts, 24 \West

8 _Y I

‘_

FIG. 1—KILIL. VAN KULIL: ARCH BRIDGE MODEL

Showing weights (containers filled with shot) which pro-
duce lateral deflections. Note dials on top chords for indi-
cating vertical deflection.
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