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March 31lst, 1914 .-
To the Inspector of Hydrography and Topography, -
Coast & Geodetic Survey,
Viashington, D. C.

through Chief of Coast Pilot Division,
Sir,-

I have the hpfior to submit herewith my report
on the plotging of the Dead Reckoning Hydrography of
Steamer BACHE for the Season of 1914 off the South
Carolina Coast, on Sheet "&te 57 G /

I would recommend that this report be iade
a part‘of the Descriptive Report of Sheet “&~. g7 (9 /
Respectfully,

Aid, C. & G. Surveys

oy g

He 3761,
Off shore work. An excellent sheet. Shore line should

be drawn on this sheet to make it complete. Greet e i D
: of Hyd'v & Topx.
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REPORT ON PLOTTING DEAD RECKONING LINES

FOR
SHEET W™, STEAMER BACHE, 1914,
Vg 3761
There were twelv II;;:—;;;-;;d pddtted by Dead Reckoning
on Hydrographic Sheet "A", In general they began at the line of
buoys which is about thirteen miles off-shore and ran out to about the
tirteen or sixtesn fathom curve which is about twenty-five miles off-
shore.
GENERAL NETHOD,=-

The ship's true course was plotted with a protractor, then
allowance was made in dirsction and distance for Current and then al-
lowance was made for lseway normal to tne ship's courss and this point
was taken for the new origin of the curve, The next ship's coursd was
then laid off from this new origin and the line plotted as just stated
until the end of the line was reacnsd, This positign I have called
the finsl "Dead Reckoning Position™, The true end of the line was ds
termined by two sextant angles or an angle and a bearing or in some
other manner and this position I have called the "Trus Ppsition", Now
the difference between the Dead Redkoning Position and the True ?osi-
tion I have called the"Residual Eror"™ and this Residual Error was

distfibuted in proportio to the distance run throughout the line, The

heavy, full penciled line on tthe sheet I have called the Adjusted

Line,
DETAILED METHOD
Data,=
The log number, diractio%and velocity of the wind, rate of les-
way way (in most cases) and a few other details wers obtained from a book

called "BRIDGE LOG"

1914

The directlon and velocity of the currants were obvtained
from the "CURRENT RECORD",

Nther cata was obtained from the Sounding Records,

The corrsctions for the log were gaken from the sheets marksu

"Log Tests",
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In plotting this work I have made a table for each line
giving the position number of the changes of coyrse or at ths Current
Stations, time at those positions,time run on that course, log number,
log reading, logged distance on course, distance corrected for over-
run or under~run as determined from log-tests, ship's compass course,
variation and deviation correction, frue ship's ccourse, direction and
valoclty of the current at each Current Station, dirsction and velo-
city of the wind and the rate of lee-way,

PROCEDURE .

Current Curves,-

Any convenient point in the vacant space at
the tep of the shest was sglected for the origin; the direction of t
the current was laid off on a protractofand using the meridians as
north and scuth lines the dirsction was pletted thréugh the origin ani
tn9 rate in Iknots per hour were laid off on this line, This %eing dons
fot the obssrvations a%e at sach Current Station throughout *he lins,

Ship's Compass Coursse,=-

Bhe position of the beginning of the
line wasplotted using two sextant angles or an angle and a bearing as
the case might be, The Ship's true course was laid oif on a protactor
and plotted using the meridlans as a reforence as in ths case of the
Current Curves , This gives the dotted line on tho shest or *as lins
tne ship should have passed over if theres had been no no current or
lae-way,

Corrected Log Distance,-

Yoxt, correct ths log listance for
over-run ¢r wder-run bv using the corrsctions from the Log Tests and

lay this correstad distance off on the dotted line which will give the
ship's position uncerrscted for current or les-way,

Current and Lee-way Correction,-—

The direction of ths current
at this pesition is laid off by interpolating on tne Current Curve and

and the distancs , ov using the velocity and the time on the course,
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¥sxt, the lee~way rate is taksn from the Dead Reckoning
data and apnlisd nermal to the course, the distance being determined
from the rate and the time on the course, The les-wav was applied
norsal tc the course because from ths apnearance of Shest "B" the
los~way was arplisd normal and that sheet was plotted under the di-~
rection of the Commarding Officer of the Steamer BACHE,

¥hen the Lee-way has been applied the resulting positior wili
glve the ship's position corrected for log, curnént, and lee-way which
I hgve calted tha "Dezd Reckoning Position", or DRP.

Residual Error,-

Using this D, R, P, as a new origin a simila,
operaticn as just described is gone through ani sc on to ths snd ¢f the
lins, The true eni of the line is detsrmined in a similar mannef ag %
%e the beginning, Thls position I have calles tna"Trus Positiom"™ , cr
T, Ps As before stated the difference between the True Position and
the Dead Reckening Positiorn is Called ths Residual Error, To dis-
tribute this Residual Erroe , measure Dead Reckoning distance of ths s
eattne® entire line noting the distance at each point whers current

and lee-way corrections were applied and,

Partial Distance X Residual Error == Partial Errer &%
Total Distance "

or the correction to be applied at the respective points along the line
These points are called the True Positions and ars joinsd by the hsavy,
full line, which 'is the final adjusted line.

The D. R. P, and the T, P, ars joinsd by dotted lines,

Respectfully submitted,

Aig, C, & G, Surveg.




SUGGESTIONS FOR HYDROGRAPHIC SHEET “aA" OF THL SYR. BACHE.

l.- KXeep the Bridge Log whenever the log is streamed, day or night,
and to make accurate meteorological cobservations at least once an hour.
‘ 2.~ Uiake invaribly a note in the Sounding Record at the beginning of
the day the number of the logx or logs which are streamed and whenever there is
& change, regardless of whether dead reckoning is to be run or not.
3e= To place in the Sounding Record the change of course at the dimetah
instaft of change, and indicate the change by the symbok "CCw,
4.- Put the Ship's course in the‘proper column where it can be found
without searching.
5.- Note the course at least once each page, where the time of one
course extends from one page to the next.
6o~ ihen the Current Curves are put on the Boat Sheet, in&icate to’
which line or lines the curve is to be applied.
7=~ ilake all lee-way notes in the Sounding Record as we:l as in the
Bridge Log clearly and distinctly and place them where they can be found with-
out searching.
8e— Invaribly put the Position numbers on the Boat Sheet in INK as
the penciled numbers are rubbed off by use of the shoet.
9.« Do not allow the Recorder to record an angle in this manner,-
. 69,45 when he méans 69° 45' but in fhis way 69 - 45,
10s= Do not allow the Recorder to use soft pencils for his records.
1ll.- See that the Recorder crosses out the scale of units in the
columns for the soundings that is not to be used, That is, if the sounding
are taken in fathoms and feet, cross out the words, "Feet-Tenths',
12.~- Record lead line corrections thus,-

d-fathom-0auads

iR . Load Linge. e e e s T SR et

1 fathom 6 feet 6.2 feet
2 i1 12 0" 12. 1 1
5 1] 18 " 18.4 i

instead of in this menner,-

1 fathom O.
2fathom 0.
3 n» 0

feet long

=

t
" 1 ]




12.-{continued) This will do away with the possibility of forgetting to
record whether the Lead line is long or short, because in one case this was

aone.

13,~ Record the letter or number of the lead line whereever there 1is

a change,
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i POSTOFF’ICEADDRES&’ lbrtolk 711'8 e .

TELEQRAPH ADDRESS: .

EXPRESS OFFICE:

DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY

Steamer “BACHE®
_ | Februsry 4, 1915.
To the Commsnding Officer, |

U. 8. 0. & G. Survey Str. "BACHE".
Sir: i | . B

I have the honor to submit herewith my report on the
plotting of the Bydrographio Smooth Shaet lo. "A" geason
of July to Ootober 194, -

\ xospoctfnlly.

) sbne Qmﬁ

‘1‘. Os & GQ m‘y.

MMW%%W
P I IR A for Arin 1
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mom' ON PLOTTING HYDROGRAPHIC SHERT no.x. 37 (O ‘

The work on Hydrographie Sheet No. A was performed under the di-
rection of daptain R. F. Luce, Aseistant, C, & G. Survey, commanding
the U. 8. S, "BACHR" between July 2lst, 1914 énd October 23rd, 1914,
The projection was made by H. Rae Bartlett, 414, C. & G. Survey, end
the plotting by Reuben Arey, Ald, C. & G. Survey assisted by C. A.
Egner, Deck Officer, C. & Gi Survey.

The work lay off the South cai'olina coast between Georgetown, and CharlesTon
South Carolins and extended sbout /5 miles off the shoreline running
out to the fifteen fathom curve. The plotting of the smooth sheet in-
cludes 32 29 sextant angles positions, 207 positions determined by
one sextant angle and & bearing, S/( positions determined by 1c'>g read-~
ings and deed reckoning. A detailed table of statisties is attached
hereto. | o

The cuts to determine the positions of buoys and signals were plotted
with Steel Protractor No. 256. The positions having é. right angle great-
er than 12° 21' were plotted with Stesl Protractor No. 155.

in plotting the positions detefmined by one &ngle and & bearing the
deviatic;na to reduce the Obssrved to True Bearing were taken from Ships
Swings made on August 22nd, 1914 end October 17th, 1914,

The first projection made "by oﬁe of the officers, was found, when
ready to begin plotting_thereon, to be shrunken 00.45 of one per cent

* in one direction and 00337 of one percent in the other and another pro-



Jection was made by the undersigned and that a&lso shrunk badly. How-
ever, upon advice from the Washington Office 1t was decided that the
porcentage of shrinking of the f;rst projection was negligible and
work was begun -en piotting the various buoys and signals by cuts with
sextant angles using the second frojection.

During the progress of this work the sheet shrunk 1ﬁ some pleces
while it stretched in others distorﬁng the sheet tremendously in the
vicinity of © Char, © Stack, @ Quarantine, end @ Tenk, Phis
Yhrew off the cuts already mede, making it necessary to replot the cuts
on some of the signals as many as five times before sati#factory positions

wore mozined. Ej“ﬁm 4::4:/260% /%A/ﬂmvfwud’fﬁf/*&aj /3’277f Lol

The buoys and signa.ls were cut in on the sheet and the work of plot—
ting the sextant angles cormencsed Jamary 5, 1915 and completed Fe'bruary
2nd, 19156 with’ an average of /43 positions a day.

In the vieinity of @ Char for the first day or two some of the fixes
were weak near the offshore ends of the lines, due to the available sig-
nals being distant- and nearly on & circle.

The linss ran very smoothly withovery few rejected or questioned positions
end with.only-‘a very occasiopal, slight Jump when the Bet was changed, The
lines were evenly spaced &nd where the soundings 1ﬁdicated a shoal spot the
developement was sufficiently close to accurately determine the least water
and ex‘bent of the shoal. In thd:majority of cases the developement lines

ran both ways of the shoal , viz, parallel and perpendicular to the backbone
of the shosl, This is particulé.ﬂy% in the vicinity of @ Dewees. To
the southward from © Jetty and Georgetown, In developing shoals,the

ehip was evidently set off course by strong surrents malking the plotting
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confuliég &t times but the resilt was satisfactory.

In this viecinity the lines rumning offshore are nearly all spaced
about one half mile spart making & much closer survey just off the entrance
to Georgetown,

The positions plotted by means of one sextant engle and a bearing were
very acourate and sgreed very closely with the subsequent angle positions
meking in general very smooth lines. Thore were & very few of these posi-
tions that did not flot woll and those which were radically out of line
wore rejoected but thbse which werse not “badly out, were plottedzbeoauae it
was considered by the draftsmen that there was very little cholce betwesn

accepting or rejecting them after a careful investigation
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DRSCRIPTIVE REPORT TO ACOOMPANY HYDROGRAPHIC SHEET NO, T~ hsed £

EXTENT. The work on this sheet covers the -area of imshore hydrogrephy

between Charleston and Georgetown Jetties, South Carolina, extending from
& depth of between two and three fathoms inshore to a line of signsl buoys
Pleced sbout 14 or 15 miles off shore, & few lines and some developpment

work being done outside of this line,

_DESCRIPTION OF SURVEY. The method of sounding was the hand lead as depths

wire less than 10 fathoms. Lines were spaced 1 mile apart and run normsl
t,(.) the general trend of the coast, The vessel's speed weas between four and
five kmots and sou_ndinés were from 50 to 150 meters apert. 1In an area of

about :’Jo:qquarq miles off Charleston Jetty,lines were spaced ome half mile

gpart and & ._alightly largeyarea off Gabrgetown Jotty was given tﬁe same ds-
velomeent; | ‘ .‘

Special cere was given ﬁo developy areas where shoal or uneven -
depths were found /and approximately thirty-six such spots were closely
developed by lines Fxom one third to one eixth of a mile apert. The totai
ares covered wby these devalop\men‘b’l being approxh.mtely 70 square miles,
SIGNAIS. 4s fhe coast haa‘ no neturel .elevetionshigher than the low sand
dunes adjecent to the beach which scaréély exoee'd 20 feet in .this loecsality,
it was ‘oppsidered necessary to astablish buoy signals along & line, off-

shore as far as possihle, é.nd to locate them by cuts from the vessel gmbhored

‘8t & number of positions, These being located by sextant ahgles between

objects ashore. Six gas and whistle buoys belonging to the Lighthouae

- Service were used for this purpose and were anchored by the Lighthouse

Tender sbout 4 miles spart on a line 1% to 14 miles offahore.' A gaspipe




tripod was built upon these buoys and carried & black wooden target

et a ﬁeight of about 22 feet which was visible up to 6 miles. The
buoyes when no longer necessary were shifted to new positions along
this line as work prégressed and altogether 13 positions were made and
located.

In eddition to locating buoys, there were five signals established
by Assistant Winéton at intervals of about 5 miles slong the coést
whose positions had to be determined. As far as practicable cuts
wore taken from Triesnguletion Stations in the viecinity, but as thege
were not'sdfficieni. they were supplemented by cuts from the ship.

This was done by anchoring the ship, allowing her to bring up to wind
or current and then observing the necessary angles at least twice and
by different observers for & check. Seven aids to navigation wére 1o~
cated and used in the survey, 5 buoys, the Gaorget.own Jetty Light and
the Charleston Light Vessel., Cuts on the buoys in all cases were in
good agreement eonsidering the fact that cut in signals were used in
their location. Considerable time was spent by the vessel in this work
es clear weather was necessary, and in general the sextant work was of
difficult cheracter.

Respectfully submitted,

POF fuee

Commanding Str. ‘ ‘BACHE!'?
}J.S.Coaat and Geodetic Survey.
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Sextent

Tearings |

| Date ;atteé' i Yolumo | Poeitions | Positions Posﬁgons Soundings| Miles | Vessel
Brougat forverd 20 | 7 | yugy | gy 250 | sk | 5789
Sept.4,1914 ‘B!.j;ﬁr 10 123 - 1 0 1026 61.1 | "Bache"
n o5, = o | 10 mn 0 0 509 29:1 "
" 11, = | D 1 69 ‘8 35 552 42.5 "
L LR E* 11 86 0 1 564 38,0 "
" 18, » pe 11 49 4 42 616 50.5 "
* 19, Gt 11 k64. o 0 5651 32.4 "
"o21, " H' | 12 | _106 0 0 965 484 "
« 22, ® It 12 18 0 0 115 8.5 "
" 23, » K 12 | 100 o ) 556 35,3 "
" 28, " MY 13 107. ) 3 845 43,0 "
" 29, N 13 17 0 3 118 7.6 "
"~ 30, ® P! 13 112 0 23 1126 71,6 n
Oct. 1, * Qr | 14 103 . 3 13 1091 55,0 "
n g, w R! 14 98, 0 0 874 37 .4 "
"og, " s 15 12 o 0 1023 "
W o7, m . 15 62 1 0 549 22,5 "
noog, ® U 16 0 16 62 451 55.2 n
" o9, w & 16 0 -0 14 116 8.7 "
" 12, » we 16 84 0 0 598 2447 "
" 13, X' 16 133 2 0 1026 49,6 "
no14, ® e} 17 67 T 9 710 35.6 "
“ 15, " z 17 21 0 1 116 8.5 "
- 16, % | an 17 R I S 0 0| »
Carried forward /3 )7 {3040 : /7_; SR I A WA 2§32 3 JS8HU.]




Sextant | Bearings Log . ngel
Dete Letter | Volume | Positions | Positions | Positions | Soundi Miles | Vessel
Brought forwerd 43 | /7 | aoko | s94- wsh | 28333 | /5540 |
“00t.19,1914 » | 18 &7 0 0 0 .0 | "Bache?
" 20, " cn : 18A 86 - 8 42 1020 | 74,5 "
" 21, » | 18 | o ” 3 18 161 | 1240 "
" 23, " E” 18 16 0 0 118 548 "
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VEC
July 13,1915

HYDROGRAPHIC SHEET 3761.

Winyal Bay to Charleston Harbor, South Carolina, by

Assgt. R. F. Luce in 1914.

llean low water, or
plane of reference on staff

Lowest tide observed " "
Highest " " e

Mean range of tide

) it

Cape Romain
it.
2.4
1.3
8.9

4.6
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