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THE BALL RECORDING SEXTANT

Frtners 2 —Schemptic duogromn of the prindple of e Boll
Feconding Sentant,

OBJECTWE TARGLTY

EYE PECE.
Frosae d=—Tha tighiing tvoe for day wx

The Ball Reerrding Sedant (e, 1, 7) &6 used
withowt & vigble horizon 1o shiain Tha slitids
of & celestind body by delarmining the angle
télwern the axis of 8 sighting tubs directed at
the body and ihe line of fall of 1oefal balls
iowerd 1ha ceoler of the earih {Bg. 3). The
anrie nctoelly delernined is the zenith distance,
bat the scalo i so pradusted that the resding
obtained from 3 35 the comPlement of the
zenith distance—i.a, the altituda.

The principal paris of this soxiant are the
grhting tubes, obe for da¥y abird obe for naght,
the frame, and the index arm, which cohisins
e ball-releasing mechanison and the dovicea
for recording aend reading the resalts of obeervo-

fanne

DESCRIFTION

Both sighting tubez are equpped with sm
evepicce mounted in one end and a reticle or
objeotive thrget movnied o the giber and.

In the day tobe (. 4 Lhe gyepasce conmsts
of a peap-#ight: and a varishis dmsty armoge-
ment for repulating the smount of hght which
reachnes the eye.  The variable density arranpe-
ment conmats of & par of polannng Hiers
optrated by mwosoe of the imurled alide on the
top wde of the tobe.



The relicle at the dther cnd of the tubs [figs.

4 and &) consists of & tromparent disk ridbed

with suitably arrenpged boficontdl and verties”

lines end soncentrio-Eindles: The blnd dok i

the cenier of the reficle’ia shightly tmaller. than

" Abe apparany diskof the mum or Thooi to thst,

when tanis sight, & small ring of Hghit s ke

arcund 1he edge-of the dob. “Phe vertical wnd

honzbotal lines sxd.on noniieng the ik of the
instTurhient durme. obereaiinons

In tha picht 1ube (s, B), the oyepiecs & pro-
wided with a rotating disphroga Witk four stoes
of apertures for oboervultons 1 twihehl, moon-
{ight, and various degress of durkness. To
obtain the greatest aceurary, (he smallest
suitable aperture chould shways be uzed

Io the center of the pight redicle Ge. 7 53
dear round hole which 3 defined by & black
ring and from whict dvrerge logr luminors lines.
The etar or planet 10 be observed Must be cen-
tared in this ting.  The hepingus Jines will help
in doing this and alec, a& with the dey roticle,
will help in reducing the il of the ipstrpmont,

An gye-centening devce, mounted nsde the
#ghiing tube, conlaine aTumancds nog sod Tour
Juminous roarks equidistanily spaced sbout the
inner circwofersnce of the fobe. I 3 me
portent that the eye be centered with respect

EYT Piece
Figurs fe—The' 1ighiing il for night v

Figurt 7 —~Fhetosaph ol the retidy an e oitht fulsg.



Figurs & —Fovition of the 1ighiing 1wbei on (b Ball Recoed:
ing Suoroms,
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Figume V0.—~Scharmatic drogrom of tha ball-releaning meche
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e e evepisce aperfure, When ofl of e
hemfeows earke are Tikibla, the efe i Sows
recily ecotered,

The sghting Whes are 1 their proper pos-
tenn when they are cemped into the holder
which i otteched to the instrurnent frama
{Gg. Bp. When the wmall screw an the ton of
tha tube ¥ MopEy nto & noteh In the holder,
the sirhiing cleimenis are correetly aligned.

'I._?ﬁ-nn ihie frome of the instroment are arkad
gmdngtiong from 07 t0 90°, aod the index e
{Ez. §) ic movabic through Lbs entire rabge of
thiz pradusited are. Wkhen s plonger, operated
b the solease laver, 8 disengaped from the
fravae, the indet s ewiagi freely s & pendia-
Jomm arcund da pivet pamt ai The axic of the

frama,

A eylindrical chamber forms the magor part
of the ipdex arm. Al the top of thig chamber
iz & mazonoe which Imay be Joaded with &
mumber (nspally ning) of five thiny-seconde-ineh
balls (G, 10). At the lower end of the mag-
23ine 5= g well which receives & ball betwesn
suppoThng wes Sgeecany the (ngper Teleases
fhis pressure ot the soptoriing afts and alloe
ibe bell io fall fhrough the chamber to tha
tarpet bolow. Ench fime & ball & relossed
another takes ite place between the tupporiing
ares pa ihs trigger returos to its notmmal postion.



Tha isreasl an which the hallk fall is & ree
cording unit (fg. 11), iths two mein parts of
which ora o piece of carbon doth and n frosled
“flare. dram with four secoriing surfaces, - The
- paint of imgactof ihe follng BaTl on the carbon:
_cloth s reeorded on theuppermost surfice se s
:-amn!i black dot, ‘Tho posifion of the dot, o7 of
a group of dote (G- 12}, way be seen by ourning
the kuoh stiached fo-iba fourided Grom
throued ninaty degroes i o dgvkwive diree-

nea.

When thie recoiding Dleck 15 AIGOI -OOoUT
an ailditione] minoty defrees the targsl pabiern
iz wpder the rouding ass ifig. I8 . Thix glass
is ebched with s Jongitudined Btk Mne to bo
seb on (e meen péing of $mped of the balls by
tigrning the mijoromeler srew: The depiess
arg read from the pradusted arc on the frome;
the minutes and tenthe of mdnubes spe TEaa
trom the drom end ite wember. . The trans.
=erey ubched lines on the reading gloss Tomash
w e 0l messurige the sroonwt of 10t of the
metroment domy the oleavenon, the conber
Hoa being the ling of zero @t snd each gradoa-
tion ndicating en interval of 00 degras.

e e ——

Fraw 11 ~~Schamotic diagrom of fhe feoonding wakt.

Flnsre 1 Lo—Smple .prtbem mode by nine balh.

Fiourt 1.X==TFe rendmm S



Fiques 14.~Thn carban-cloth helder.

I ibe Impresmon made by the halls 3=z not
dark chough & new carbon-coih holder should
be Inserted. ‘This in easily done. The ribbop
holder iz held 3o place by means of & =mall
metal retainer plate which is fastenod to the
penduilons it by two scyows.  TWhen the plate
has been removed, s slight tilt of the instru-
ment and a tum of the resording drum il fe-
lease the ald rarbon-dloth halder,
one may be inssrted by raverfing the process.
Figpure 14 shovws, with & zectior Inodal of tha
recording umt of the index arme, how the paris

At i:ngnﬂlrr,

Tha new

MECESSARY CORRECTIONS TO SEXTANT ALTITUDES

Alfifudes gbigined willh the Ball Recording
Sextant should be corrected for il refraction,
paraliax (n the easr of the moom and sud).
etceniricity of the greduated erc {H any), and
index error and perconal eguation f any).
Sinice & visihie honzon hae net been wsed, the
gorrection for &ip 15 Dot necemmary  Also
sinca the ceuters of the sun and moon are being
ohservad directly, bo correotion for semidism-

#lor in MACEREATY.
B

Un page 15 of thix boolkdet 15 a table which
lints 1he Sextant Tilt Correcfions.

Tubles E ond F in £he WNavtical Almeanec
supply the corrections Tor refracton and parsl-
lax for fhe pun, rooon and piara  The values
given for stars should slso be used for he
planets.

16 15 expected that errora dua to ecorntricity
will be megligible. However, 2 1able of any
such erpors will baTovnd attached om the insids

of the canving care tarver.



1t in alec cxpoctod $hat mo mdex emror will
develop. Nevertholess, it ebould Ta clietked,
when w sherp Dorzon is available, ns follows:
Aim the siphting tube for dey uss at the hors
sim end meke seversk cwefal olservabons
Afier comeotion Jor dip and eccentciaby; the
altitude reading should ba 0% (See fg. 35)
" A smell part of eny error found Inthis way may
e due 4o personnl equation. The cormaciions
shoulid be, opplied lo sextant aliiludes in the
saTite VAT e an index corvcetitn. H tho index
0T i found to e lirms, the mstrument shoud
bar £one e 00D 88 possble 2o e Mocsl b
sorvatery for resstting of the soow ind recolli-
mation e climinaie the igdes oror. Pereoos]
cquatipn cannet be ddimineted but mey be
eorrecled fog.

METHCGD OF USE

Mo, 1ot us followt {lweoigzh the entive pro-
eodurs i manlling s obesrration with s sl
RBecordmp Bextant

Remrare the instiament from it case (g, 16)
br rresping its hangle with the Iaft hend.
Mever B it out by eny otber pert. (Sé=
e 1T.)

petibnal o,
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Figure 16— Tha B3l Recording Scxtunt w d-enring come.




Fregwre 1B —nseriing the prope: vghing vbe
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Frguse B0 —{liengagimg the panduleos pai,
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I the proper eighting tube iz nol already
in place, releass the clamping screw, rooeve
the tube, and moerd the other one.
that the emall positioning corew on the top of
the tube fits properdy and complataly into Lhe
notehin theholdar. Then tighten the clamping
ccrew apaine The muvigater in figure 16 is
fittmz the day tibe mlo the tube haolder Jor an
olwmervalion of the s0n ox oo

Be smre

To Joad the megarine with balls, invert the
saxtant with the inder arm o] sngroped 1o the
frame, depress the trigges {fg. 193, ond rock
the inverted imstrgment pently wmtil al]l tha
balls retwin o the magozine Helesse ihe
triggor énd bring the sextent to an upripght
sl b,

Mow, disengage the penduloss unit by puli-
ing down with the index fnper oo the knob on
the Jower left &ide of the plunper, The thumb
miny b pressed agsingt the medal cuteh oo the
right for ineressed leverape. (See fipo. 20 and

= !

At this bme, for an olservetion of the sun,
sdjust the filter for densiky. For obsarvafions
of the moon the medmum amaant of Tight will

probabiy be wanbed, whereas & minbvnm of
light will b required for cheervations of the sun.



Figure 2% illastrates the next wlep in 1hé pro-
cedure. Face aguarely toward the object In
be obeerved and eim tho sighling tobs, TWhen
the pendulous wnit has come 1o & vertical ol
Linm, releass the I.Junger [ light pressore ons
{he lever to engage the ums 3o the frame. Be
sure Uhat {he plimeer actuslly enters one of the
hales in the fravea (fher are two degrees apari)
and does pot rest oo the frame betwomn the
boles, ¢ might otensipnolly happen feee fig. 23},

MNote that the nedigetor in fighre 22 bes
found a place on which Lo rest his elbows,
Thiz iz a desirable featura in using thiz instru-
ment, since holding it stesdy will help to keep
the patiern of dots made by the balls stoall in
mze opd the mesn pocition will be rdativély
ensy Lo delenmine.

ilh the richt hapd grasping ike pendulous
umit and the bell of Lhe forefinger om the
togger, carefully center the hlack spot on the
imare of the sun, Eeepipg the croes lines of the
reticle as pearly horisontal sod vertical as con-
ditions permit. Squeeze ithe trgger ones to
Inad the ball-releacing mechaniam, The weipht
of the imstroment 18 now bamg bheld by hoth
hands and if additional sopport can be found
for the elbows as poted above, muscular shonin
will be reduced lo a miidmem.

1
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Keeping 8 steady aim -op the sun, squeszs
the 1rigper coreiully, m the same manner as
¥y would squbezs the mgper of & fifle, which
will relanse 8 ball for Yhe Srst obeoreniion
{8z 24). Mipkr a sumwher of obssrvationg in
rensonably repid succession In esch ceas fakng
care to sguesse the bngper, nol ol #. The
wverige bme at which the balls were deopped
may be determingd by calling “Mark™ to the
nuartermasier ps Lhe firsk and last bally feli or
at the tine of fall of fhe middis hall,

Tihen all the balls have been dropped, invert
the jostrument agsin, Turn the recordine
drim through ninety degrees (fig. 25}, and look
at the pattern of the dote {fip. 26}, In the
axample shown, the fhot was parfioularly good,
pinee wmoat of the bells fell om the same =pot,
Wild shots [dots widsly slabed fram fhe
genern] patiern) ehould not be considersd. Of
the pattern showyn i figore 26 off of the shota
honld be taken inte areount for dhe raading,



Wow, tarn the drum throngh ooofher ninsty
degraes to hring the record of the observalion
mder the reading glara, Wikh the micromueber
strew, set the longitudiicl Black Jine on Uhe
gloss over the mid-point of the Jofs (g, 27

The index orm Indicatar oow peinis 1a o
Yttle more than #2° on the graduated aro.
{Soe iz, 28 Read the micrometar bead and
vornwr—16".4 {fr 20}  The vncoroectol, Bex-
fant altitude, therelone, 15 2373687 4.

Waole in fpwra 15, which i enberged fram
“figure 14, that the mid-point of the pattern is
171 awar Srow the line of zore 14, indicatiop
it 1he sextant wos gt exnctly Terticel while
e obserentioh was being made. From the
sextant Lt corrociion table on pup 15, interpo-
late between 150 and 1°.5 of it and Delwemay
30° and 35% of sevtamt alfituda 1o pet 074
(uwars subtracted ffom the attitude reading).

The refraction and pamllex correction from tabla.
B ol the Navtiend Almanne {acsuming that o

observation was o of the sun) Ia alse to be
subtracted from the aliituda yeading, This
walpe iz 104, I thoe other covrettions, thiese for
ectanfricity and inder error, sra Degligible
{and they usmby are, or chould he), the
obzarved altitude from Chis ebhooreabion would
b 3201470,

Tinme 7% =—Fend{hy thp mErsER tivew omd vemid.

1z



NOTES

L. The BALL RECORDING EEXTANT =
nol intended %W replace the Endiess-Tangent-
Sorew Sextant. Il 35 recommended, rather, as
& supplemeniary instrument, for use chiefly
when the horizom 35 obscured for sarme reason
or &t mght, when the horizon i=s nob visthle.

2. AL the present lime it i= impessible to
stake with certainty the errors of this mestra-
ment under Tarous conditions of use. With
regular practics, as i gunery, the skill of the
observer will increase, and it 1 believed that in
competont, hands this sexispt will produes
servicenble navigational Tesnlis wnder vanous
light and weather conditions. Hewever. uptil
s thorough study hos beon mude of pamerous
reports oo cobtinved use of thia sextant, JIV
ANY CASE IN WHICH THE SAFETY OF
THE SHIP I8 INVOLVED, 80LE RELL
ANCE SHOULD NOT BE PLACGED ON
DATA FROM OBSERVATIONS WITH
THIS INSTRUMENT.

3. It is emphasized agnin thit the instrument
iz more accurately operated from & braced or
soated position, when the ineresscd comfort
should eliminate stran during the observing
procedare.

4. The sighting tobe may be readily pointed
abk a selectad star if the abserver keeps both
eyes open while bringing the star into the fielld
of the tube.

14

5. Nate that because the recording drum has
four sides, four observauons mey be made in
repid succession, provided that s note is made
of the position of the pendutons unit each time
end & record = keplt of which target ares was
wsed, The reading glazs should be in a middle
postbion bgfore each set of observations is made
In this way apy ambiguity in resstting the
index arm for reading the sextont albitude will
be avoided.

6, Tho marks on the recording drom may be
removed by rubbing pently with & moistened
Boger or dempened cloth. An erasar shounld
no! be used.

7. In rough weather, o series of observations
stowid be made, (o check the constancy of rate
of chapge n altitude of the body.

B. When ths pendulsus wmil i dmeppuped
frem the frame, the instrument should by
hapdled with particular care to avodd damage
{rom excessive bumping of the unik against
the frame. Rubber bompers are provided 1o
rinimize this danger.

f. A» with athar scxtants, when the Bafl
Recording Sextant is not in use it should be
slored m il& earrying case. The index arm
should be approrimately In an 80° position for
proper &t of the Instrument in the cass,
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