
lin he wiulh orea h r\er. Page 91 ,h w~ Clark's (lila, nil il 

pole ;j J ink,. 

F r lhe t-1ll0 ,jng rp or Di.TOV r_'. n n of me :'wndan 
LOlli lor mea 'urint;' distam: wcr praI:Uc..t.l., Ire v,r, th~.. \II IT 

i J~ ~ mpa. bearing ill a \ a~t Ie-gil)n h re !h~ change 0 mag­
I! vantuiolJ, twm pIa...: t I pl' 'e. Wl! n nm 'n, 1 (tltlO!! olher 

lin sheer luck c uld have made then dead ckOhlnL! 'l~' ·u;;u .. 

FOitunfll )' it dido' ha"e to be accurat· to bt wonh all Lhe 
florl pU1 into it. All i want \ ~s a lin'.: elp from llauU 'al a ­

tronom). 

1k'ide~ ahitudc-a7.imulhs fOJ lIlagn tic v, I'll",n, Pn: id III 
Jeffer:on .n<;trudcd Lewis to luke, and 'are[uiJy re,-ord, Qb. tr"\'a­
1]m1 . If rnHh lJ.uluJe 1 lunglludC' at all impnrtJ.nl , il1l'>, arlJ 
"... Hlher pJ..Icc:" amI ohJ 'I dhinguished b~ uet natural tll'lt b 
, ehuI' . I) -. Jurnhle kind. a. tbat th~\ m' y wit 1 cerTainty b..: 

reen 'ni](::d her .aile r: , JJct~\ e n !h~ ... C' an·hllr ~ inb Ihl,:' e. I-edl­
tiOL'~ LI CJd re.:kaning could ... aL.1ju~leJ t~1 produ~e <1 g ,grnphi­
"ally reli, bit: map. 

~::*;,: 

The foIl in ar some excerp frorr e Maul on 
lex reg r in~ the unusual spellin. fo md he 
journals: 

...Grammatical consistency is a vexing. ro lem 
to is orieal ed' or bul articularly to ned' or 
or LewL and ark materials. The men's erratic 
bu der htfu! an ngenlaus, manner of elling and 
ca allzing ,reates lhe most pe I xi 9 dt ftc lties of 

n. This Is E!xpecially CIl-irk ne in estigator 
,oed, "wh ot nly h master rnissp lIer f 
lh all U i'\lso displayed dazzJln virtu sity i his 
approac to punGtuatio i Ii .alion, and simp 9 
sentence stru b ta. 

...On researcher discovered lila Clark spelled 
t e word Sioux "no less a twenty-seven different 
ways," Li Ue ca be promised in t e way of co SIS­

leney, ror e can stand against Clark's inimi ble 
tyle ... 

.. For capitalization some consistencies o' .he 
w efS have b e dl covered; otherwise .ndivldu I 
I Ite h va been Judged agains t air rf e long he 
line wing and compared a h writer'~ normal u ­
age. This proc dur Ilas generated a grea flU r f 
capl ai letters. lark agam has confo d d ny sys­
tem One slana., who s ggled With is handwriting 
wrote: "I natt r a capital zatroo, on mar has 
utt rly bested me iHiam Clark. cre~ iva speller, 
i~ also a versa ile capilalizer-especially'n afldllng 
wards egirrnin wilh . After manv attemp s to work 
out n orm I have re ire In confusion. C~ark 

use au inds of inllals a d ch c r'1 be interpreted 
as a capital." 

AVIGATI N NO S 

BYG 5 IDE RU E REVIS D 

tv tfre: Kl1lb 

Leunlirtl Gn:y r ~U que.'U n in Lh I I i,,~ e, "H 'yon at 
the FUW1d.Jtio c(ln.~ideT Ih By!ffilv· slide I t'~ - llle )1" In the 
ne\, :..letpr')·· j- des riptiOl oj the: "B} gt'd\le Pllsillon Slil.k Rule" 
\Va, given b John M. Lu~ kx in be fall editio of the . '~ IIsleue 
in 99(J. ut a" it h. pene , I \'a jl1. t in Ih pmec. sot nl.tk.ing 
a "can.!' l1f ('0 )., f a By r;J"'e type. i e rul·. I offered Duvi 
Burch III sen,j s to writ Jl piece !l lhc By~ ave .Iide rule fur I.ho.:: 
Ncwslcl.l~·r lUlU h' aCCt' pled S . h re il i~:. 

Leonard Charles Bygrave, L1f·' Deawn Ilt H'IlUe, Ric mom!. 
Surr"y (nt:dl' Londol1 III 1I1:!!;Uld l. In dl".11 arpliClll.i~m u bc ghUU­

e ::t P:J.~ Il[ ·l.Jr "1 lpl ve nenrs in C cu]ating, ppanull "In MUJ\.;l1 
Ie _( . 111- "l1rr;J • L .n W,I:-. iI ~'J 1iIJd ri cal lid rul~ cnn i~ling r 
three L ncerllnc 'U cs. The ptllJ<:'prrl well)' appears to L: thal 
cales were wrapped hchcully' rlLJnd eac of the illlll: twa ub<':.. 

11u.~ ou[t:r lube held th 'I1rOI" 1(1 •. Ime the scak~ of th~ inn 
tUbe. ne t the th r. The ree tu C,' were Ir~e to WIDt n 
wilhin ;J.ch oLha. 

Tht: pal III ga\l~ an e, amp' f a partICular use 10 whic is 
. lmo-:li 'em] couJdbepll-nal.lt~hlhC'~oution ft cll;"l\ioa­

tiOl1 . I.ri:tn~k la .:phCIic uian.:.le for~e" by an', till' c~l.ill1u~etl 
r a.~ umeu r)l !>iUl"l of th bs rwr, ant! tbe 2t:LlgJapJ ical po~jlinn 

)1' the cel slial hI J~ I. Luyb..... II' u' thal en. Hughe antl 'un 

of LondfHl. fOlmou Ii a.' ~C'(tJlll 1l1:.lJiufal:tur r·. ,1'lrteJ m ing tb 
'"B~ grave PO~l(Ju CllclJ( tl r" .11 ] l}_o. h is for h.i hue I Ie a: 

scJ in ·}i.lVlgiJl i. 11 ~Ig t rcdu llo lhal 13 grave l:.. rem mber'{] 
I day I is nde. r when pr ll!udll 11 ruli ...!ide rule , a~€d. bUI it 
would ~t: III \1 be ~(lmel ime in Ihe 1910'<; 

Luykx seems 1(1 hr.l\'e hn u Bygrurl! . lid rule III hi' OWl Cfll 
!el;tinll, Alfl- Um I 01 so luck • ~n r made n appoinl.mCOI I \'Jew 

an e.\Llmpk hdtl b. lbe~ien - lu um. which IS in th L1j 'Iriet 01 
.s tIlh Kellsin"wn in Lomlufi. 

he Yi!ra\f .·fide ruIL: was auuaJ!. lLlCule-Li ,11 131\ til HOll~':, 

"hie i: a \'Cl I hue "it:tonll buriJing. [\ J hundred y:m:h long and 
~hpUl cigh[ lorin·lug]. pia. hIli th~ miJJle t South Kt' ~IJll!t \0 
~.lll ur 1;1. I 1<; I) ,) 11\\ anl indication .1-, t ) i." purpns . nd ha; bu 
1\\, el,tiwly. m:u I mlran' '. BI}'lhe Hou,e is in f<:Jet lb. rep [­
lory f~'r the m scum ill Ih ,l1ul1 K nsinglnn arc~1 WhCI't: itt' 1 

are SI ltd 10- \\hich h mu e 'ms th '.mselvcs h,lve 10 '( ~1II t 

entTanc "A" [ used l!J illll.:ICOlll 0 call ecurit_·. r a<; xpe t l. 
lla\illl, ('I 'ed In I wa, l . n inl.o \\hal appeared to Iht; -In' 
el f the final . cen in "Rnid~rs of [he L t r ('. where I e 
a lera ran:', out to ~ ll)~ the \'a~t lur-<l e building W len: u\e 
'ill> , ) 'hd u\~ a~ •.md 'ffecti\' Iy nsl amongst innllnl rable other 
bJe· .. ] \~ 1I~ Lake 10 III l' wh , ne r I lwo!if ized IJIls 

in Vi 'lllrian ctrc~ (.). lite By!:! .1\ . shut' rule was :er llUt ror II· lu 
c, amine. 

In -.:Ilnl[j] I II Ih~' ~lid k dt:suit:J h' l ykx, the ~x mrk 
<IW was in:il,;rib 'u "Ali' Mil1i. If\' Lahll tory. oulh Kc- mghll. 

I 



\ugus i920", Th' base of III lJlslHlIl1.11t 110re th' II)gn ", 'fL". 
h al'o ~UJlI!J !hal {hi.s was a mark 2, with s ',-iall1unlber 10-. and 
bore til Ieg('nd "Fl)'gruvt: - }h,ltenl Applkcl Fr" in ;;.mall letter". 
There- Wil n refer nC"~ III ['ktJry Hughes .son, which kau~ me 
to spec Lhallbis may I:JV been one f a pre-prod clion run I,f a 
Iimllccl nLUli er of instrumenls mad" hy the Air Minl.lry - peti"ll[l 
t i" evaluatlOll [lurpose•. 

h Wil~ annut S inches long when close and ahoUl 2~ .nch~s 

( iJmdC.r acms lIe au er cur r lu e, The hl C,' appeared li.) be 
made from galvanized stee nbOLlt a sixteenth of an inch tie\.;. The 
rub ~ were ~(I\1ercl.1 Wilh lhin, l.:el1uIoid c vered c<!ro nard whicl 

had me _cales amI other nanOltive imprinled u on jt - pr bablj' y 
some phnlCigr r11il:: procc<;s. 

The spira scale n he inn r lube wa. gradualed in log tan~enl.!', 

tlmt on!.h J1Liudl~ ube 1Il 1 T ~ sin~ and th~ (]ule:r tU.Ot: ormed the 
'ur!> r. 13m:' In:-.tru lion, nn Ih" u~e f he liJe: :,Ute w rc print~d 

on e cur. c;Jf tu . Th~ piml les had' pilch \l Ihree si;t;;l!:c:nth. 
of:m inch. Tn lu!! li.U1g~nl ~cale nn tho; 'nner lUoc ran lrom 0 _0' 
up lo l:l9" oW' a d -, s grodUUl~d in oue I,nute Il1lervaJs "I ng the 
etuire scale..'trnighlell~d tlUl. the s~aJe \ ·oult.l b fiver ~o fe.et IOl)g. 
T i.- com lires lo cale n OlH a foot long fflllhc hl'1t:ilf ,,1IJe rule 
,,~ill which 0 'e of u of a certain age WIll ianlJliar. 

Tht log 'o:i e scak un Ihe midJil: lube- hlld (nece sanly) l e 
~;lme pit hand :1' strnightt:netl uut wouiu be J.l little o\'.r I feet 
1 ng. It \'a.~ grudtlaled ill "me mlDlIte inprv Is [Tom 60· 1089' (r, 
Iw mjlJute lnte 'als fr m· 50 h.' 60 , Jh'e 11l1l1 lIe illlervals hom 
_0° tn -l-jC, t mjnute 1met' 'a!' trom I )" I II c, Ihili}' Jnute-in­
I 'rvllJN from 'Iv 1U~ am! )nl'd ree 1J11~f\'ah rrom 0° tn -,", 

'\C.f.ua] degrees and minules wcrt priotl!d dl 'c-gultu' ullerwtl on 
hntb .,cilles til Lh nght of a 1:',r,1I111' linn and 1Hn minus Lb~ angk 
\~ H..s- pmJ ll'd 10 lh\;' Ie ft 0 - he grudu(lll on, 

. num ~r of sig l n:dllctlOn Illt't.hods diVide the nnvigational 
tl'i; gi lllto l\vo nghl-Ql)gle triangle: t facilila e i~' so!miOll. 
Pml.>:lbl~ Ute lHosl famou' of lhese is _clclJ;I'S metl\ \ hi!; 
llrop5 a per '~nc1i IIlar from lllL: geugraphical posltlon I t [: 

-..lb, erver\ mcndillJl, This ennbI~s the az.i.mu h and allitude lo c 
ca1cUl:ll~ using f4lt111L1Jil L:ontHinin .iu.~l ~et:JJ1lS and l;11 ec' ltS. 
lhe J '£,anlhm' If whi h ronn LI it smgle lable II 11' ~h \ il.~ Ihe h'-l 'i:o­
nf RO. Puh r..; ,.2ll. Thllf Ix u..ed hy BY¥"lvl: was .1Isu 0 

di\'ju~ L~Jl' n'J\'ign ional lri ng1e into two righl-~ g.led triangles by 
dn rp 19 a perp ndicular 'JUIU lbe geographic-a] ]l0, ilion HI lhe 
nh en'er'l'; m~ri ian, But th f rmllae u~ed b ' BY2T3ve were; 

[an C'c
Tan.\" = 

C lS U-JA 

Where the L Lill elt: ami Dedinatioll have ppo.-itc nam '~, y", L ­

Latituu' - y 

\Vhere [he L tllude and DcdinmiOl haw Lhe slime name. Y =l.: 

Laliwd ,...v 

1al ZIl = (; [.HA 

TI:U1 He ==- '0 Z/1 tan Y 

htst' 11iTIluiae nre d~rivcd l'rorn N<.lp)d~ RuJ :. tho I h "ith 
some manipLlialion to faciJHalf' use (01 II sLide rule hi1Ving Ino tan­
genl:JJ1 lo~ CG, ine sea e . Given thai 1he Ing (:mgenr scale can be 
g:tiluuatell ill minute' along its entire Ie gtb: greater a curacy In 

a slid rule application will r..:slIH fmlll usjll(> formulae where the 
altiWd. 11l1d a7imuLh arc fot.n1d as Lhe- illllt-llj~ fl[ tangenls, raLht'r 

than the un( -lug ot ,'1 ~, C"L'5lne . or their reC'ipro..:al in lh l~ e. uf 
Agcton' f IrmlJlat:-. 

AdditionaJ nJk~ ~ r III use 0 me lide rul /CT: 

IIIH4. < 'JO" lJWIl, '< l~l , 'f UI..\ > 9n° then \' » 90 

IfY /" Yll lben Zn < YO°, ifY > 0'" !.hell Zn >YUC 

The Loca] 1-1 ur Angle i:lS to be re'd II'Nrl II l I HO' llber 
E~r lr \\e~t The dzim th WJ to be read lr',m rue polt: nl 01'/1{1\ Ife 

name to the i<J ilu co, VeSl il lhe LIlA WH. Wes and Ea~L if the 
LHA wus Ea<;t. 

r would iLnvt" iked t If_' I"f ucin.., :J sight 1m r.hc B.'gnwc. bL I 

lhe inuci 10' IJIlt;CIlI scale tube '-las '~I'y stitl all I did not wanl 
ttJ force IhinllS. 

A 'cr,' ullil1i1 Jt:\l1 'e ":<Jlled Ihe ··Bested.. HL\l enrc..:heJJc-h.i r 
1HR I' 1\ h 1it rally trall5hte., as "Hei) C..kU);:Ilor Slide 
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Set \1HR I' ) \\L1S prodl.u:d hy rlll~l &: Pu. P '11 Ge any ill 

TIe PH).' and dl ring WW'lI I ~e m' In haVi Ircen LlS d ry 11... 
(jenU(ln ail'forc and navy-possihly Ihe ,u marine -en'ice. 
On the 'lnl ay that J \Jkweu the BygCl\'C' .' i e rule, I I u· a 
llip (l russ I.nnuon [0 Greenwic 1 anJ 11lL: reposilory wh're I c 
, alion!.li :Maritime Museum store all the items [or whidl lI'u~..r Jo 
nol fwv' U'OJJl 

Tile t\iJO nal rvfaritjmluseum h~~ <I Ilumher of ampJes uf 
Ihc MHI )n insp~.Lling orll~. L WJS CjUlL' b\'inu lh:1l Lim \\.1$ 

:.J du Ll I.: UP) of t.h~ (' uri h;r 8 vgruVI:' lioe uIe • S tht' ~clll(' am] 
Ullnen"I£1l1 of tip inst111m n are nlmo:;t .denrrCfI I l-l we"~r, the 
MHR I is much III ~urennrin, lruml::nl 'n c mslrucli(rn ant.! hly ~uL 

Fl)f eXJmple. the curSQ on l.bt" B ·l!.f'.ive C(1llli~l of lwa slI... d pOInt­
ers, une shon nIH' fI r tip log cosine sC,11e nnd nn> thin long nn 
t'orthe log tangL"nl --Jle. w il;'h is ralher ~p[lse and de ie-alL. The 
MI-TR I hn~ l.wo c ~ar plastic tre~nS-On~ [or each :~cal~-\ ith 
lliin Jl'J fun.}f lin s, Thi' make' f r greater, L:curacy ill rem ing 
the Sol.: leand "Te'lI('rrohll~lnes~in Ih' instrum nl ilselLThe MI-IRI 
also h:!s a knob nil the LOr which, when mtalcd. lL;t:k.s the two sc It.: 
tuh~s h g~ lit:. "hil'o ~f1. 'Un.:s 11" Gill::' hll'L:~ Ull nUl !noV' lddtlvc lu 

t:'adi u"her hen tll Cill 'or tub~ i~ b~m 11luyct. TIle MI[R 1 'eems 
In be made fr n i.l h, -"llle rl;~~ric , nLi \1,',1. ."orne ~'hal hea 'ier l.hl1n 
!.he Bygra\e-l \~uulJ JuJg~ a L~U! .1 p~lulld \ "'jgllr, 1\\ i .~. Iho 01 

lhe .I3.'g ve. Tbe- ~l"..iIk~ appeared to be imprinted ph graphically 
lin pap r ~hee. which 'Ao'lS rh II ·lld. ILl the In .s. 

There lS one:' esse)} inl d. erence belween he lw..' instruments. 
which is tl)~H cfl-tan"ent1: 're lI.'ed on lhe: '1HR ,l phc(' of tall 

g 'illS on the Bygra\'e. The formula Ihen occame: 

Cot Y = cos UtA cot Dec 

cos Y col LHACOL Zn = _ 
CO~ )' 

COL Hr' == c tY
 
C isL;z
 

Tli 

The restriction: rm the log tangent ;,,If cO-l'lIJgenl sc:J1es Ull ei ­
ther in~ln1Ln~nr 111r-:.lllS lh'll it is nut p!,~slhll' to elller {leclJllalJI ms 

r LHA' , 'Jf rt~a uti' aL,]1 lULb. and alliin e:s, \\ itJlill :11 milll Hes 
of 1(. 9ll' nr) O. Sj~hl re ucliom for PD)' ris or the sun nc[[r 0­

l'JI nool1 fur l'\l!mpk. ur lIdiC'~ tle-af the pl'imt' \'ct1ilal, Wt uh.l 
Hill L'H.' ~)lIS ILlie lL'iin' iLIl r 1)1' Ule'e -]ide J k.s. In its II SCI iplion 
of lh. Bygrav _ :-.liJ rul . Bo\\Ji[ 'h l1(84) ['lh us l11m "allcrro 
p l":cUUll:, dre lC'ljuirctl if the al:Jnl Illl ,U1 k j, Hem 9W, L c 

meridian ''lngle or ue 'hnRli. n 've 'Y" all". ,"\Thai lhe~e "allered 
r 'edllr." Ill,ly 'llnn'l\ ]-II}' I • 1hav;.' n ) ,,1e"1 

I haw' 10 confess I wm a g"od .r~a"on why Dennen & Pap,,· 
, houlJ 11<1\1: Jei.:iJ d l 11' nH..H1 ·~rlL.' fm he HR I .. til. rhiln 
I' ngentl;, eludes me. c[{1~"ed Illy min h31 mOSl or tho= mynl:\d 
sig!tt rcdu~liol1 t c)rmulat, crttlted tit W1l we ye"1r~ faltt'l sOluewllfre: 
aL angle.' of t:ilhcr 0 or 90 anJ il may b~' thill Ihe "I)-lung nl ff'lr­
mula are prefern ~le .n s me \\o'ay in this re-pe t. But inc~ the 
.~Lal~'i on ri[hl;r Lit' Bygr, ve 01 lh~ l\1f-1R 1 (Ju nul al1LJw Jj gles 
or 0 Llr 9U' lo b c{1I~R'1J r eat!, ~uch ·um.irle.raUull. e pureiv 
'j(: 'lL.l.e1ll j c. 

Both Lh~ B gra".: and lhe MHRI are n v, '''J)' rare tlnd [,art.lln 

find, whi"I1' a pity ror .mynne w nting to ",a; exp 'iEn e us-ing 
l,nt". Hnwt\ r, ..11 i~ Itl Ilu~1 In hal.1 "If lbu'\ril cop; j, L: rly ,h) 

t) make Llsing cal'db~,'!nl tube~ - whIch is wnull ilid. r he .IUHL,be 
rhOI () "hflWS h~ re:-.1J IIs of ~I wee k' Ild's e or!. TL i <; acluJl II), TIll rc­
a ....upy of LlJt~ J I.HR] Ln til... t 1t L1lie-- a 10 l"o-tangeut :ic<lle and he 
ursor tu e has ~ dear pla"tic wind w wilb <l Cllr. or ine inscribed 

oJ'l 1. 

Cardboanllub' s ,on1~ 11l ,U~ O! \'ariety [)f iffer,,"nl sizes t al 
il i~ nol Iwnl HI find m]c3S[ two tllbt':~ .trllunu lW\) inti] .~ diLltllt'lt"l 
thai are a r lali\' :Iy L'lor;e 'oaxial lit. A Ihm.l tub~ Ihal slid' . ne tly 
inside (JI ol1\Side lh orne lWO all b mo e difll u.lt lo find hmVE '­
t'L I made Ih cursor tunc fnr m~, ardb\ ard 0]1 h cUlling' n ;tr 

~ize t.IUD tU p the 'pira! WI p n the I)uicl . h·a: h penet. 
III ~Iig 1l; ;mJ fixec.l Ily ]lJlng j lmtll a pie'4.'e .,f paper ..... l<lpp~d 

'ound Ihe lube ewer ~Ihich it was 0 fit. An Lher iC'l:~ u1 paper 
\ 'rap eJ utld glued ta [11 LJutsiJe Illade a nice ~lrong, sliff rune. 
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To rorm the cursor, ll;ul <.l WlndO\v jn the eHLnl' tu c and tteu 
in a piece of 'I ~ar overhead-pi' 1ector she l onlo whid1 111 bl:,~n 

printed the IJfSOr line. The curs r line sil$ directly ')]1 top of lhc 
log ~ ~in > scalt.:, s remlind Of! 1,:0, jnc~ lO ,guod l.lCCLlracy W;l" nO[ u 

rohkm. Bm there is a g r berwc 'n 111e c tsar window and the log 
co tangem scale 011 In inner tllh . which W"l" of smaller cUumdcr. 

tbin Ieee of sl1im. WaS insertrJ into the cUcrsur tu at tbe top 
of the wiu( ,)W so effectively currying he cursor down to 1e log 
co-lau , m scale. This \va,. essC'lllinl Tn iiI.: llCVC goou accuracy for 
th~ instrument. 

Th· ol1ly j' '(l problem is the. 'ons!nlclioll of the ~cC!ks, which 
can luke !nuny hours of w rk, t the tll'awing board, depending on 
ho',\ much detail i5' rcquireu. 

'I le 100 cO-Lang 'nt sale l n this el1py is only I::: ~et 10 g, a 
litlle over h....lf me ]ng or that on tbe Bygrave, dill' to thl' use 
or a smull r ILnmct.cr <.:ardbo~LllUbe. Graduations :'11'. e\' J.' ten 
linul s on the co- angent ,cale. so some care Is needed in inrerpo­

laltng thr 1-e"11ItlI1g ::I7imu . and all..itllde. 

Luyh lc b us thai "nine "teps (8 \lings) are required to cam­
p Ie the sight reduction roces f om givtn vuJues of LHA, at 
and ee." A setllil!:- was d lind as ::l rotation of 0 nf other of II e 
sca e tubes and ils ignmcl1t with the cur or. Usin this definItion, 
I actually c 11l1l11\\l:Jve ~ct1ing' ,Je reCjllir\;d.lhe azimuth (Zn) Lre­
ill' ;I( iev d at Lh. ninth setting and the allituue (He) at the twe n . 
P ncil and pap r, re requireJ to calcubt.~ Y (from the co- nliru c 
amI ). - h'. :,Ll,imu !J cquaLioll I qL ires i1 lwo stage cukulmion willl 
h ..lide rule and it help. to write down Lhe intermediate resuh for 

1\l~ mullipl1cafi needed in Llle rlut1lt: lur. Tile MHR 1 0. IU:.llly 

hatll i'mrrll pi 01 mau wbite plasli atla.t'l:J~u It' the 'ursor- wbe 
n which Iht: inte-nn diale and finnl rt ults (" llid cony niendy 

'''Tit C'n til \ 'It. \\'lth a Ii til: rrm.:lic.:. one '-'t"corne' 'Iuite (acik in Lhe 
LllalU~)ulfltIOIJ or 'he s td~ rule. Luyl . t US .IS a d it is po:;~,lble to 
reduC'e a :;ighl in around [Wo minUles and my eXI ~ri n, i,:onllT1T1s 
lhi~. 

D~spite lh CQurstnl'S' of lhe gra uation~ on he cllle:, re­
sulu lIsing my eardboard wpy are 'Lcillally .. u:rpri iugly ccur<tte. 
A7imulhs and i.i.\llOlde" • ' generated On Lh ' -' ide rule are general y 
wilhin one or two minutn ,1 III re ult J' nmrUl~d OJI a L'al ulalOr 
-prell)' I1lwh in lint=w'W what L lyL found wilhhis! 'wBy rave. 
I teste Ilhe ~lid~ rul~ <lr lend~nc_'ln t-le 1L1:s atl'Ul'ale ~ l' altilud s 
,lnd :1linuab nt'u.rOO. jQ or90 . SUI r' ulL seem 10 he llifflfTnly 
good regurdl S5 n vhich part Ok thl! ~l'<Lk' Ie -plored. 

jive the evident pl pu]urify of Ihe B)' Jd"'~ am Ihe 11 
for llJrcraIt navigalinn i the un r- ',[f y 'rs, il inlt"resl1llg 10 
.,ok W 1)" they l . L [lOpu (lnl)', and \) 'hy naYigmiona1 c<lleul. I r. of 
lhJ: snl1 were not really made at 311 af er W\ II. 1 duuk aJ L 'he 
an.om er was thal .... iLh rhe increa.·ing spee, of aircmft, the natllre of 
Il,I\'iga1ion in aircraft chlULgcu uuring 1>,wn. [n e car yyeo of 
. ircraft navigaLLon, 1l w IL~ Lal In compute positi n lifle- during 
the Hight., n,- one woulL! On. !>h.Jp. f'o lhi" the GompactJles$ of a 
. l!Lie k like the BY~'Ta ...c - t' mpared t(l the volLlmc~ of I k-lJp 
table. rou inE!.ly u ed 011 'hip. - was, great a$.. er given the very 
IT.,t.riu~d ~pa('e r tl1e ircr1'lfl t thu.'c days. BUI wirh incrc:u:u 
Ul.fCraf spr:e-J. 'he lime t tl)Uk l do 'l£.hl feducliun:i became im­
p cric.."21 ;:ll1d rnr.- uJ>e of re-c rnplll d aJtitUde, ~came he no 
Th~ PfU~ ~ ul si..,.ht reduclion , 'as done- I J 'k al b;h , whert: lht: 

llJk of a shelf full of look-ll tabh;:" was 110t :l. probl~m, Dmi g 

IS UE ~ 

\1y'WII. ,~lcc[ro Ie me,m, f navig:ltilln, s ch as L Rl\1\. wt:r~ 

introduced ,hich further eroded I.he need '01' compad Il-bo rd 
sight (educti n ec uipmcnt. 

1"hen lhere was the exp 11- . I don't know what a Bygra 'C 

or MHR 1 would have cost. ul considering the lime t al would 
11 Vl' b~t:I ft:l.jUilCd to pl'Oducc Ihe Il1aslCrs fiJI ~h sl;llk,', I d' 11'[ 

think tlLey woull h<.!ve been cheap, They wQllld h<lVt:: een marc 
xpen, i\' . thal tlJ \\)lllmes 0 - sight reducti n !,lbles thqt were t.o 

rtpla·c. So \\'as h fva y a i Lliitage in sed? Given lila H taK,.s 
:l~Otir ViO minutes to rcuuce a sight on Bygrave t_ J-le ~lidc r Ie 
Jml (Tore '<Imrie) it llhu tal, s abollt two m'llutes W 'edu I;; J sight 
USing the 'AO sighl redUCLi n tables that now C(1m 'Tree" '" ilh 

ev~ry N utica! Almanac. it is easy t.o see why the rractic I adv~n­
tage: "t' a Bygravt' lik :Iic!c rule ha' t be questioned. 

But then, truth be told, there is no practical advantage to 'he 
ll~':· ofcele tial navil;,. til n t!:lc:c clay~ .. GP," recti·:.1' is a thous,IIlJ 
tim . more accurate, a hundred times eusi r to use an a tenth 
thO;' rril'(: or a g nd sextanl. By and large. practitio prs of celcs­
tilll Ilu\'igalit' ll thes U, ys do it because - for a vl.lriL:ty or . ason, 
- they enjoy doing it. And that, in the end, is the ju ti 'cation for 
1h cnnstruCUUl! of my cardho rJ 'up; of a Bygrilw/MHR 1 Iide 
rule. II was good fun. 

I wouh.llike to a 'knowledge Zvi Down, who has a plL1siol1 for 
slide cuJes as well as [or celestiallla\'i~ati n, for his inspiralJon t 

make t is cardboard copy 01 the RYcrave/1\.IHR. pan.icll ar, I 
\ ollld ike Il hank Zvi for his help in making tLl' :>cale~ which 
saved me m~ll1Y hours of laboriou effort. 

Geoffrey Kolbe runs a precision en­
,'(!It'eriJlg btl,lilll'SS [oC(I!ed ill !II Ollt­

buildings pi (:Ifl uta farm in {{It BfJnJer~ 

)j'Sw!ltl/U1. lifo lires IN till' fiml! lrollse 

with "'0 11l'/IIl.tic cat~.1 In a prel ioit,~ 

me ma(on, G Qf!ri"o' KnJh did It' .. 

ft'c/nh Off rlu" physic\ ({ hOI f'hLl'wa~, 

:mch [IS Jo md m rh,' .Iwface (~r rile 
,run - nr (11:1 WrmllL Onmh. In IMf ('01/­


fIl'etirm. Ire 'p 'fll 111'0 vellD' HI flit' mid
 
19~(J's working at Lawl'enc [iI'cmJQre
 

f.a/)orawry ill Clllil' mro. II It'a lIen
 

that Ire grell' inlere.I'IM' il! cdt'.~,ial1w '­

rguti"/J I/W! h(11i Ilr l!ls.fir~i Li11kA-12 hllbhfe sextant. (U\' 1'1110"('
 

1. 50 mile' (nml r/lt ·tNM't.) B/>il1,1; irked h' fl,' Iwn '.~If}' 0/ '''I\'in,~ 

(I nel' 'utical Afmnm ewell )'('m; iris arrt nriQI1 It'as rim \'11 10 rilL 
L(/n~ 'e,.ttI MrnlllUi< i r Hon'ditch (j(J,'?j etiHimr ~ but ~.mllli it /0 ht 

illa((uratc - so, Ire H'r~},e hiS ,moll! ThC' Long. el1Tl lm:.mac :2.000 
- 2050 tOI me Su an:i Select~d Stars '05 pI/blishI'd by P ·SCi!. Pre 
A n'vlsell edltiO!l jI 1'/l/TC/11ly being H'",'kal tJlT, 

.,\GE ?' 


