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:'.11 ЫI,Ш; ЛN 1) SON, I'RINTERS, 1'.o\ItSONSTO\l' N. 

l' Н Е 1-' А С Е . 

То ",ttkfy а curiosity that is naturally e;xcitcd Ьу апу 

tblng llCW, grcat, or uncommon, 1 tried to obtain 0.11 t1lc 

information 1 could, c~nectcd with tl16 Tclescopes 1 

cndeavour to describe. То gratify tI. similar fceling in 

others, more remote from ту opportul1ities of 100king оп, 

1 venturc to publish o.n account о! what 1 havc эееп. 

Аэ 1 ат hardy cnough to do во without anу assistance 

from, or cven the cognizance. о! the noble projector о! 

those instruments, whose liberality in diffusing Ыв know

ledge and wisl1 for its promotion, lеауе ше по uneasiness. 

оп this point, во 1 do not e:x:pect to give that information 

which men о! deep research or mathematico.lly close en

quiry would desirc. Тhere are soше particulars wblch 

lIlight, perhaps, ье more enlarged upon with advantage, 



11. 

lmt it has Ьссп ту aim t,o plnce before Нlc generul reo.der 

such ал account аэ will makc thc manufacturc of tllC 

Spccula, апа tllC mechanism of the Telescopes, аэ plainly 

llnderstood аэ сои1<1 Ьс cxpccted, without entering Witll 

too тисЬ tediousness into minutc details. 1 Ьауе Ьееп 

ns cxplicit аэ possiblc in thc history of the сотроипа 

threc foot Speculum, knowing that individual" wlюsе in

clination would lead them to construct Specula оп а large 

scale, without possessing tl1e pecuniary advantagcs of Lord 

Rosse, will Ьс naturally led to adopt а course the most 

шапаgеаblс апа cconomical, апа опе which aoes not appcar 

to Ье tlю lcsB certain of виссевв. 1 have аааеа illustrations 

of every part wblch is o.t аН complicatea, апа wherc 1 

tlюugllt they соиЫ Ье likely to assist the text, апа trust 

tho.t the endeavour 1 11ave mo.de to епаЫе ту subject 

to Ье understood, will satisfy thc desire of the publie to 

Hndcrstand it. 

Тш: Астнов. 

]JarSQnstown, September 28, 1844. 
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Having satisfied ЫшsеК Ьу experimel1ts with lenses, tbat 

the Refl'acting Telescope could not Ье much improved, Lord 

Новве turned Ыв attention to refl.ectors; and as the first 

object of experimentors had always been to increase the 

magnifying power and light Ьу the con"truction of as large 

а mirror аэ possible; во was it to thiв point that Ьia Lord

эЫр'е attention was also directed. 

Previous to Ьia experiments, there had not been any 

instrument constructed. with the exception о! Sir W. Hel'S

chell's, which Ьаа given ап opportunity о! suffi.ciently well 

enjoying the advantage о! the Refl.ecting Teleacope; anа 

even о! this it Ьаа been lately stated,· tbat it роввевзеа 

but litt1e, if anу, practical superiority over others оС smaller 

size. 

• Vide. Dr. Robinlon'l вpeech at the Cork шееtiпв о! the British Ано
cialil)D, 1843. 



Sil1cu N()\VLОП lll:lппfасtuгс,l I,is Spee\ll'L ппLi! t}l(' [H'c,":llt 

,\ну, t!1CrC 11аус Ьее11 эеУС1'аl 01'illi01l8, botl1 а8 to tlLC IIlctul:; 

to Ье сшрlоуса iп theil' construetion, ащl tlle quantities ill 

\v1Licl\ tlLCY эllOиЫ Ье mixeJ-sоmе llavc гееоmmешlеd VШ'i

Ot1S proportion s of tin and copper; эоте Ьа УС adtlcJ ardenic; 

воте silver; воше antimony; ашlоtllегs, tlю tllree togctllcr-

1Ъе general aim of аН the opel"~tor9 bcing t,o inercase tlH~ 

,,'bltcness, and to uimillisll tlю рогоэНу апu bl'ittlene8s of t!le 

I'ошроишl: f'or tllC l~\st lluшеd pl'OpCl'ty lщs dustroyed а ffil1ul1 

grcatcr lluшЬеl' of' Specula, t1шп it lшs allo\veu to Ьо сош ... 

1'leteu-it is the "авэе~' brblgc," оусг \уЫеЬ fc,v lщvс Ьесп 

j'urtUl\ate enoug11 to·travcl. Тl1е сошроuпd mctal is ехсеса

ing1y britt1e, апа requires the шовt eautious апа weH гсgпl!ltг.ll 

coolillg, after lшviпg been ca!!t, to ensure its ultimat.e 8ue

cess; the уегу uperatlon oi' gl'iпuiJig-Ьу t116 lюаt tht} 

fl'ietion produees-Ilaving often uestroyed tl\C lаЬоиг of тапу 

,vecks. Tlle "'l'illllin(1' of' Slщсulа used to Ье pCI'1'orlllcd 
'" <:> 

Ьу t1ю 1шпd, по mauhin!Jry llavillg bcen duешсd sufliciclltly 

exact; ,tllC to01, 011 Wblcl1tl1CY WCl'e вЬареа, beillg tUl'ncd 

tu tl10 rcquired furm, апа, СОУС1'Са with соагэе emcry and 

,watcl', tll~Y ,vere ground 011 it to tlш песеввагу figнrc, апа 
.~. 

аftС1'\Пlг<1s poli~lICtl Ьу тс::шs of putty ог oxi<lc of tin, spl'ea,l 

()l1 pitell, as а eovering to tlle эате tool in tlle рlаес of. tlJe 

СПlсгу. То gгiшl п. Speeulum of six Ог cig1lt inehes il1 

aia1l1etcr, was а work of по ordinary labour; апа Buell ап опе 

1Iвеа to Ье еопвЫсгеа of great size. Мг. Ramage's Rcf1ect

ing Teleseope-the mirror оС whieh is fifteen incl1es in 

diameter, with а focal distance of twenty-five feet, wa~,' 

till lately, the largest in \1se. Sir J. Herschell's, whiell 

stашls in the place of Ыа father's large опе, Ьав а Speculum 

eighteen inehes in diameter, and а focal distance of twenty

fivc feet. With tl1e difficulties of the undertaking, апа the 

этаН success of Ыа prcdecessors, Lord Rоsзе wus fuBy 

acquainted, b"ut Ье set about t11e work with а zeal that 

was а presage of Ыа triumph. It is, регЬарв, unnecessnry 

to state" 110W fttted Ыэ Lordship is in every way, to ассот

,plish а work, whieh rcquires the combinntion of во тапу 

qualities; talent to deYise-раtiепсе to Ъеаг disappointЦlcnt

perseverance-profound mathematical knowledgc-meehan

ical skill-uninterupted leisuгe from other puгst1its; nпа yct, 

tl1cse would not have Ъeen sut1icient, if а great еоттапа of 

IOQney llad по! Ъeen added. FortunaUly, tbe '\\'orld Ьnа 



всеп them аН сотыпса, ашl t]leil' npp]icntion to t]IC 1Jigll!;5t 

bl'nnch of scientific enquiry. ТЬе fact of tho great Те]еэ

соре alone having cost ccrtainly, not less t1tan twelvc 

tllOusand pounus, shows llOW few inuividuals соиЫ ]1ауе 

successfuHy brought 80 large ап instrument to а lщрру соп

clusion; and if to this Ье added the шопеу схрспаеа оп 

tl1e Teleseope Witll the Speculum three feet in diameter, апа 

the variolls sums laid out in experimenting, we will все what 

а splendid offering Ьав been made at tlш shrine оЕ scicncc, 

Ьу опе of Ьег most devoted admirers. 

After many trials, ав to wlшt combination of metals wаз 

most useful for Spec~la, both аэ regarded whitencss, porosity, 

and hardness, Lord Rosse found that соррег and tin, united 

very nearly in their atomic proportion8, viz:-coppcr, 126-4 

parts, to tin 58-9 parts, was the be8t. This compound, 

which is of admirabIe lustrc and hardnes8, and has а 8ре

сШе gravity of 8-8, Ье Ьаэ used with both the sтаП апа 

large Specula, and Ье finds it to preserve its lustre with 

more splendor, and to Ье тоге free from pores tlщп апу 

other with which }lе is acquainted. Having ascertained 

the proportion to Ьо used, Ье sct about the casting of tOO 

. 
~. 

5 

Speculum. ТЬс diftlculties attenuing thi8 ртосевв wcre sucb, 

t]tat insteau of Ъч,viпg the Reflector, which was to Ье three 

fect in diameter, in опе picce, he tricu the expedient of cast-

ing it in sixtcen separate portions: the Mirror, when entire, 

presenting the form and appearance of figure 1. When сш, 

Fig. 1. 

the pieces were fixed оп а Ьеа composed of zinc and copper 

-а species of brass, mixed in the proportion, соррег 2-75, 

zinc l-which expanded in the вате degree Ьу heat, ав the 

pieces of the Speculum themselves; they were then ground, 

а8 one body, to а true вШfасе, and, when polished, wero 

found to an8wer remarkably well. ТЬе particu1ars in the 

manufacture of this compound Speculum requiring attention; 

are, First.-The шеthоd employed to find the quantity of zinc 
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:шJ соррег ,v IliclL wоп1J, W Ilcn шiХСtl, схрапа in tlLo ~аl1lО 

degree, аэ tl1e Sросuluш itsclf. Seconllly.-TIIC form into 

,vllich tlte brass was mallc. ТЫнllу.-ТЬс таппсг in 

wlLicl1 tlю Sреспluш was joincd to t]ю Ъеl1. Fourtbly.

ТЬе method in wlLich tho pieees were east. Ап,} Fiftbly,

The grinding апа polishing. 

In ordor to fiшl tlte proportion of tlю zinc and соррег, а 

Ьаг of tho Sресulпm metal, fifteen iПСЬСБ long, and опе апа а 

quarter thick, was joined accurately, to а Ьаг of the brass of 

tlю same length, but only three-quarters of ап inch thick; 

thcy were then plaecd in а vessel of water, wlLOse tcmpera

tпге was lowered to 32 degrees F. ап,} а fine hair Нпе drawn 

evenly and continuously across both; tlю temperature of thc 

water was then raised to 212 dcgrees, апа, during the ех

pansion, the Нпе wa8 examined with а microscope; when it 

remained perfectly strait асговв both Speculum metal апа 

bгa~B" it wa8 evident that they Ьаа equa1Jy ехрапаеа, апа 

that the desired compound Ьаа Ьееп attained. ТЬегс was 

mиеЬ difiiculty oxperienced in tho melting of the Ь,а88, аэ 

the zinc being volatile, it wa8 in lеаэ quantity after thie 

bperation than before it, and the 1085 it sustained was not 

7 

al\vays thc sаше. Айег шану el1JeavoUl's to гсшсJу thi;! 

,}uft,)ct, it ,vas found tl1at а cel'tain result was obtained, Ьу 

spreading оуег tlю шсtаl а laycr of' powdered charcoal, two 

inches in tllickncss; the 10s8 sustained was always, in this 

cas~, constant, апа ашоuпtсd to I~uth of the zinc ешрlоуеd. 

Tho bed was cast in eigЬt pieces, еасЬ being of the эЬаре 

ot' figure 2, which is эесп in reverse. ТЬе depth of the Ьеа 

J·'ig. 2. 

was five inc4es and a-half, and it weighed four hundred and 

Hf!y pounds. ТЬе cight portions were soldere~ together 

alC'ng the siUes, ап,} iron bolts used, to secure the joinings . 
J110re perfectly. However, it was found, when the Speculum. 

was fastcned оп, tlщt tllC joints had given in different places, 
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as was eviJent Ьу the effccts produce(l in using the 1'ele

всоре. ТЬе Speculum was thercfore, taken off, and the 

following device, technically termed "burning," was llad 

recourse to. 1'Ье entire brass work was imbedded in sand, 

and covered to the depth оС three inches. Down to the centre 

was bored а Ьоlе, опе inch and a-ltalf in diamcter; апа 

into this, from а height of ten inches, was роигеа а stream 

оС melted Ьгавв, similar in composition to that of \уЫсЬ tho 

bed was сошроsеd, till forty-five роипав had overfl.owcd the 

випасе оС the sand. ТЫв oper!ltion was repeated in thirty

four different Рlaсез оп the сошЫпеd edges of the portions 

оС the Ьгазз bed. TЬ~ constant heat kept ир Ьу the stream 

оп these раrtз, Сивеа the metal, which contracted оп eooling, 

апа united thеш perfectly in these situations. ТЬе other 

випасе о! the Ьеа was attempted 10 Ье managed in the 

ваше way, but the ргосевв failed here; воше о! the brass 

was therefore сЬiзеl1еа out о! the песеввагу points, and 

тоге шеlted in, which contracted when сооl, and fully 

answered the desired епа. 

When it was found that tl1e joinings were now secure, 

tЪе Sгcculum шеtаl and Ьеа were Ilgain зоЫсгеа togetller; 

~) 

to IlIШ:!: :lI1lIОУ;ШСС ЩН] 1\J~s о[ tilllC. It "'(\5 аttсшрt.сd to 

jЮSСll !lшillg tlю c1c' .. atioll 01' tllC tClllperature cffcctually 

Pl'CVCl1tCll аву UlliOIl t~1.killg place.-Sal Атпюпiас was tricd 

\vitll 110 Ьсttш' ~1l(;CCS8. 1'110 Рl'ОССВВ was tllCrofure mol1iJied, 

:шd t1ю jппсt.iОJ1 ot' t1ш шсt:.t]s \уав accompli:ill.e!l in Нш 

fOl1<HYillg lШШ11Сl'. 

TIlC picccs оГ the Spcculum mct:11 lюiпg' ground Ъу tllC 

llan<l to fit tJIC 1.Il'(1В8 lю!l, Нl0У wcrc всгпрса оп опс БЫО 

\vith IИ:LГ<1 slecl сlиsеls, 110 8pOt bcing: 10ft untouchc!l, anа 

таас pClfoct1y d:'y-t110 1.Irass was аl.о 8craped Itпа till11ed, 

:шd а11 the resin wl\she!l off ,vith tш'гспtiпе, апа afterwards, 

\vith SO:lp nпа water. ТЬе Speculum W:lS t]шп laid оп the 

brass, and bot11 werc placed in an' Qven Witll ап iron bottoll1. 

und suppol'tcd оп bricks. Wlшп the tin was fused, which 

,уаэ cllccteJ in oight llOurs, 1.>у в. gradual1y raised tell1pera

ture, тсНеа rcsill RI1U Нп ,vere poured in between фе rlatcs, 



Sресuluш, апd t]1C pieecs b()il1); sct1lc(] illto illC р]аСС8 'У]1сге 

t1tey ,verc to гешаiп, ~ut]l of ап il1cll ара!'!, аН \уа,. all()\vell 

to coul gl'allually, апа ill Нуе l1ays it \\'as l'Шlllу to Ьс gTOUllll. 

Т]Ю casting of' а SреСlllШIl, апи. its prescrvatioll [1'О111 

breaking ,v]lel1 сооliпg, ]шs al,vays Ъссn foullJ а шаНсг of tlю 

gl'catest uifficulty. TIIC СС>J1Ч1О11IlU is 80 excccuillgly 1)l'itt1e 

tliat апу suuucn сlщпgе of tешрсгаtuгс is likely to ucstl'oy 

it; апи. it rCfJuil'cs to Ьс 80 frec from porcs, tlшt unlcss 

grcat саге is takcl1 to givc cxit to аН the air СОl1tаiпсJ in 

t]le meltell metal befol'c settillg, it is l'cnllcl'etl usclcss. 111 

саstiпg t]ш pieces bf tlle соmроuпd SрееulllШ, LorJ Новвс 

first tried the рlап гесотшепdеl1 Ьу Мг. Ed,varl1s, making 

tlle топЫ in sal1d, but Нlе Spcculum was Illmost always 

[иВ of fla\vs, апа gencrally flc,v in picccs ". '!сп scttil1g; 

оп attempting to put tlJe parts togct1ter again, it ,уаБ fоппd 

t1щt t1tey по lопgег fittcd in thcir places. It ,vas cviJcnt, 

f'гош tltis сil'сuшstаllсе, t]шt Hl~y must lщvс undergonc 

~ошс grcat stгаiп; апа it was jшlgеd tJшt tbls Jщd Ьееn 

proJl1ccd Ьу tllC unc(!tJal cooling of tllC differcnt рогtiощ 

11 

-tllC c<1gcs 1ccollling solbl first, lcft tl!c ccntl'c flllitl, 

ЮН! tltis bcil1g, ,vlЮIl about to set, ипаЫе to cOlltract, 

was straine<l wlшп по 10ngel' Juctilc. Тlш failures in t.liis 

,vay ,чегс 80 fl'сquспt., tlщt anothcr рlап was tricd, 'VblCll 

was tliis:-A питЬег of cquiUistant platcs of il'on 'УСl'С 

1'1accJ in а cl'ucil>lc witl1 tlle fluiU Speculum metal, ul1dcr 

1I1C Ыеа that it ,уоиЫ Ье divitleJ, when solid, into аl1 

ечиаl I1UШЬСГ of Specula. But this рlан lщd 110 succes~ 

at аН; t]le platcs were always fuH of :flaws. 

Tlle l1ext аttешрt ,vas illUCll more encouragillg; а block 

of tlle Spcculum metal ,ча8 cut into platc8 Ьу а сiгсulю' 

e:awing шасЫпе, thc blades of WblCll werc of 8011 iroll, 

kept constantly wetted Witll стсгу and watcr. ТЫ8 ргоссю; 

gave piecc8 that wcrc cntil'cly free from flaws; hоwеvш', 

thc tcxturc was 110t perfectly uniform tllroughout, for, neal' 

thc cil'cumferel1ce, йШ an'angement of thc particles WIlS 

not just tlle эате аэ in the other parts, 80 tllat it was 

feared tlшt а good Speculum would not Ье formed. It 

has, ЬО'УСУСl', never Ьееп sufficiently wcH trieJ; апоtlюг 

теtlюd Iщvil1g Ьееп discovered before this was fairly testc(]. 

This process ,vhich has dcservedly stamped Lord ROSSC'5 
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to lIlake 1111; C~6 81al1ll. it i" (/п1у са,у \у],сп k'lO'Vll. 

lшs Ьссп sL:lt61, t.Jшt tll(' cl,il:f' COIJlliti<"IJ:i, :,0 ],л,! 10 1к: 

attaiJlcll il1 tllC шаl111fаеttll'с оС Sl'cl'tLla; :\1'(', j<'j,';;t-C<"i'-

tail1ty of 110t IJrcakil1g iJl со()liпg; шнl, ScC'oJlIlIy-а [J'CC

аот fгош \Юl'СS, Н' it Iщs ,исса 50 fOl'tuпаtс аз to eseapc 

tllC first. No,v \vc sa\V tlщt tlю шонЫ о{' ,:,n<l ai,l lloL 

fuJfi! tllC fil'st illtспtiоп, J'.l'OJll t!lC 1lJ1C(!ll:11 СО1ltl'пеl iоп l11С 

шсtаl Sl1Ш~r'сu \vllеп сооliпg; оп tllis асеОllпt а шы\Ы 

\vas шшlс оС ('ast i!'Ol1, iJl tllC lюрс tlшt its l1igIl сошluсt-

ing IЮ\VС1' WOHbl lo,ver tllC tСШРСl'с\tlll'е of thc Ьоltош 

portions of the fluiJ. mctal fir8t, :111и, austl'actil1g thc heat 

шuс!! шогс Чl1iсklу than it соиЫ свсаре f'\·ош tll0 sш{асе, 

it woubl соо! tllC mctal gl'аu.шtllу tоwю',ls tlю top, anu., 

il1 t!lis m::ШПСl', prevcnt IfLnY part оС it belJlg strainctl. 

In 01'иС1' to kcep tllO' unuC1' surfacc of t]ю шоuЫ а! а low 

tcmperatul'(', а jct, of соЫ \vatcr wц.s Ш1нlс 10 play он iL 

'.~ 

,,,:] 

, . 
. . ~- ~ 

\v Ъi~c llll ~l'C;' ~~l '.:!П mctal \уав cooling; Ьпt, l1nf'ortunatc]y, 

t]\C соЫ \':atcr :llшоst always crackcd t1lc шопЫ, ащl, of 

ее l1l'ос, t,IC casliil;; ,,'as ucstroycd w1lcn tЪis occurrcd bcforc 

soliJily 11:н1 t:1I"c1l рlасс. ТЫэ рlап \vas thcrefore, also, 

unslleccssf'ul. It ,,'as tllCll аttешрtеd to procure а perfcct 

casting, Ьу пшkillg а шоuЫ having tllc sides of вапа апи 

t1lc Ьоtt(Шl of irOll, юнl usiпg по jct of cold water. Tl1is 

was 80 far Sl1Cel",J'ti1, tl1:1t it ans\ver'cu tlю purpose for which 

it was iпtсшlОll; tJшt, is, cooling tl1e шеtаl gradually fгош tho 

Ъоttош, аПll ргсппtiпg апу flaws ог breaking; but tlю air, 

not havillg tllO Р()l'(,llВ вашl beneath to give it exit, lodgcd 

Ьеtwссп t]1O шонЫ ашl t]1C iron bottom, and fогшеd largo 

llOlcs \уЫсl1 гешlсгсu it uselcBs. Now the great object to 

Ъе attail1l:u \yr,,;, to fiпu sоше \уау of allowing the air to 

escape, but still to rctain thc iron Ъоttош. In effecting 

this consists tllC grcat imргоvешепt in casting Specula, 

without whicl1, the шаgпifiсепt iпstгuшепts Loru Rosse no\v 

possesscs \уоиЫ ncver }lave been in existence. 

Instead of the Ьоttош of the mould being of solid cast 

iron, it was таае Ъу binding together tightly layers of 

hoop.irol1, anu turning the required Bhape оп them edge-



wise. Tllis m01lbl 1111Шlеll аН tlш гоq\\i~itе iпtепtiоl1S, Тlю 

i1'on slшре сошlll('tеol tll0 l1t:at away t111'ol1g11 [l1е b()ttol1J, 

anu cooleu tlLC !lIetal to\vnJ'l1~ 111С top ill iJlfil1itcly Бmаll 

]:1УО1'8, ,,-Ы1с t1lc iJllr_,j'.'sticc;:, tJЮl1g11 elosc спопgl1 to prcvcnt 

t110 metal сsrпрiпg, ",еl'С sпЛiсiепtlу орен to аВо", tllC ail' 

to pCHctl'ate. 'lЪс l1ext ('a~tillg ,va~ pCl-ft:сt, al1u in аН 

succccuing tl'ials t!IC l'сшlts lшvс сопtiПlЮо1 to Ьс sl1ecessful. 

Thc slшрс 1'C(l'Jil".'H to Ьс pC'1'fcctly о11'У bcfo1'c Ьеiпg usco1, 

а11о1 is hC:1tctl to ~12 tlCgl'CCS F, ,vitllOllt impai1'il1g its сооl

ing pOWCl'. It П1ll8! Ьс of 8ufНсiспt t1lickncss to сопtlпсt 

1'apblly; псуе1' Ьеiпg tlliППСl' tllllП t1ю SPCCUltllll to Ье cast. 

ТЬе motal onte1'ctl tlle тонЫ Ьу thc sblc, П8 гарitllу ав 

possiblo; :шtl, bcfOl'C bcillg cast, was Ilcatccl ппtil, w11en 

sti1'1'cd with а ,уооо1сп polc, tlle сю'Ьоп геаllсес! tlю охЫс 

оп tlLC top, ащl рl'оlll1сес! а clcar and b1'illiant 8u1'facc, 

Imшео1iаtelу, оп bccoming solbl, it was гетоуео1 to ап 

annealing оуеп, апcl соо1сс} 810,vly. А platc ninc incllCS 

il1 diamctcr, l'ечиi1'СS tll1'ce 01' four с1аУ8 to аппсаl. W с 

will Ьеге noticc а сil'сumstrщсс ,,'ol,t11y tllC attention of 

t110sc WllO тау Ье in futurc cngagctl ill r. ~;.;,iln1' attcmpt 

to ЫЗ Lordship's,-II1 щсltiпg thc metal it ,уав found tlшt, 
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""IЮll fluid, it ooze,l tl1r0l1,с;l1 t]le Lоttош of the cast iron 

сгпсiblс сrпрl0УС'} to COlltJia Н. Tl10 imperfcct part was 

Cl1t out, а1lа t]le ]LO]е sto!'l'c!l 1>у а wrollgllt iron screw. 

Tllis, llO\VCVC1', ,vas illcf!'ccttlal, ав оtlюг parts of tlю bot

tom WCl'C alikc dcfecti УС; ашl, it lш у ing Ьееп discovered 

tlшt tlle poro"ity of НIC Сl'ш;iblе rcslllted fr'oIn tlle fact of 

its bcillg cast ,vitl1 tllC f'llCC UО'VП\VЮ'ds, ,,,ЫсЬ callscd the 

smllll bubblcs of ai1' to lotlgc in Н1о thC1l llighest part, 

Lortl Hossc lшd 80тс cast in а contrary dircction in bls 

own laborato1'y, аllll obtaillcd ycs"cls perfcct1y socure and 

staunch. 

III tlle Inclting of tl1e met,al, tшf fil'CS ,уеге found suffi

ciently gool1, WitllOIIt bcing st.rong cnotlg11 to cndanger the 

crucibles, alld they 'УС1'е тоге stcaLly t1шn those produced 

Ьу cokc. Тlю proccss Ьу wblch tlLC plates were soldered 

to the Ь1'а8В bcd has Ьссп alrcatly tlcscl'ibcd; and to сош

plete tlю blsto1'Y 01' tlш сошроиnd Spcculum, we Ьауе now 

to notice the gl'inding апd polis1Jing. Bcfore this, how

еуе1', we тау 1'crnark that tlю po1'ous iron bed аЬоуе 

descl'ibeLl, gavc, in 80 шапу t1'ials, 8исl1 pc1'fect results, 

that а Spcculurn, thl'ce fcct in diametc1', Wl\8 Cl\st in оnе 
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I,io:ce, :lП,l \\ сщ tlJJ'LJlI;;~J all t1iC steps 01' са:,:: i ~';~, (,', :<I1iI1l~, 

&е. \vill1 SllCCI,'SS. '1'1101'С \vaS 11О llifГcl'CJlC() il1 tlю mal1i

plllation оГ tlli . ..; ашl НIC сошроu;нl SpCC\l!l1ll1, cx('cpt, оС 

о;ошsе, tlшt it аы not l'cql1irc аl1У 1)['ао8 11(',1 to 1ю " ,ltlcrc,l 

to; it ',уан cast ill ан ороп ШОlllt1, аl111 \\'а8 аll()\\,са tiшз 

iH proportiol1 to its size to Ю1llсаl. It i~ t Ili" 1111'ОС foot 

SРСС\11Шll Clat i~ at ргсsепt ill tllC Telcscopc ercetetl in 

ltis I"01'tl,1Iil"::; lаШl; tIю шасllil1Сl'У 01' \vlliell \viII Ьс ас

I'cribctl fll1't]Юl' 011. 1t wa,; 110t, llO\VCYC1', с1Ю::;Сll j'()l' t!lis 

:cit\1at:ioll 011 account of its supcJ'iority оусг tllc сошроuшl 

Sрссull1Ш, ав t11crc соиЫ Ьс scltl'ccly апу aiff(;r'~!lce fонпtl 

to cxist ы�vссn'. tl1еш: tllCfc is, }lO\VCYCJ', а sligllt <lifli'ac

tiоп of 1iglit, causcd Ьу the etlgcs 01' t]IC picccs of tllO 

lattCI', Ьпt it аосв not interferc to SUCll а llcgrec \\'itIJ its l'cl'for

шапсс ав to Ье takcn into account. The ргосеоВС8 оГ grind

il1g antl poIisblng ,vcre prcciscly similar in t1lC савс of eacll, 

аl1а tlю таСЫI1СГУ \vas tllC sаше, ,у с ргсш i~c t 11at tIlC 

moYing po\vcr еШl'lоусtl \уав а stcam cl1gil1c оГ tlJl'CC hOl'se 

l1O\vcr, 'V1liCll was аlво таис usc оГ {'ог шаlJУ of tllC otbCl' 

P!'occsscs cOnl1cctcu with the lllаnпfuеtш'с: ОI!С llOl'~O 11O\\'cr 

is suffi.cient for grinding, TIlC scycral l'Ul't:> of t]lC та-
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<:bll1~ry :не c(lnnect:~<1 Ьу ll:tnds of katll(~r III place оС 

toOtJleU \\'ll\;uls, 1уЫе]1 ,уоиЫ lю шоrе liaiJle to accblent. 

Sl'cc111,1 l\SCU b,~f'oI'e tlle с хistшн~с of t1ICSC wc ю'е tlcs-

criblllg, tu ос poli,.;\lc!l 1 ... itll t!IC lШllll, and werc 8uoject 

to tllC gruatust. tl11<~ertai1l1y of гсвиН. Тlш slшрс оп which 

tllCY 1VCI'C 1'IOl'keu was placcu оп а 8upport, 80 tlшt tllC 

шаlliрulаtUl' l1ligllt IllОУС ruunu it. Tl1e Sрссuluш was 

tllCll gl'оuшl uuwn оу rullbll1g it back'varu and forward, 

аnа, at tllC Ы1ШС tilllC, gctting а 80rt of cil'cular motion 

iгош tllC rno\"cmcnts of' tJIC opcrator l'Оlш<1 thc support. 

TIlC pl'OCCSS was lal)Orioll8, and not to 11С ucpen<1eu оп. 

ТЬс vclocity with 1\'llicl1 thc Ьа11<1 шоуса VЮ'iсd соn· 

stantly-tllC tempcraturc was nС'l"ег regulated, and the 

pressurc оп tl16 scveral parts of the 8urface was not thc 

ваше. 

In order to get riu of tllese defccts, апа, if possiblc, 

to prouucc а surel' and bcttcr resu1t, Lord Rosse invcntcd 

lliR machine for grindil1g. А skctcll of tllis is вееn in 

platc 1, copied from tlle Philosophical Transactions for 

1840.-А is а shaft cOnl1ccted with t}le Steam Engine; 

В ап ccccntric a<1justable lIу а screw-bolt to апу given 

с 
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1~IJ~t!l, ГJ'(JШ О, to ciglttcl:/I iп~!Jеs; С а joint; О 3 

gl1iue; Е F а ci5tel'I1 [Оl' '\vater, in \V!liCIl t!IC SрсспlUIJl 

re~-o]vcs; G апоt!lCГ ecccntl'ic aJjustablc, like tllc first, to 

any lcngth of strokc, [l'от О, to cightecn inchcs. Thc Ьаг 

I> G rasscs tJHOUg!1 u. slit, aJ1(l tl1crcfore t11C pin at ({ 

псссssагilу tUl'nS 011 it8 axi8 at t]le sаше tiщс, as t!lC ccccn~ric 

н 1 i8 the Sрссuluш il1 its Ьох, immcrscu il1 ,vatcr t() 

witJiin ап illc]\ of its surface, апа К L tlю polisllCf, ,vblcu 

is of cast iron, ани \vcigI\s аlJOпt two huпuгси Ilшl a-ha]f, :и 

i~ а гоиl1и uisk of \vooll, СОПl1ссtсrl \уltll thc polisl1cr, Ьу 

/;tl'iп~з hookeu to it in six placcs,· сасЪ t\vo-tblru of tllC га-

IIiu8 fгош its celltrc. At И therc i8 Il. s'Ivivcl and hook, to 

'УЫС!1 а гогс is nttached; connccting tl1e whole with thc le

усг N, 80 t]шt the polishcr РГС88ев оп the Sресuluш, with а 

force equal to thc differel1ce bctween it8 own weig!lt and 

that of the counterpoise О. 

Thc Polisher is соппссtсd ,,,it]1 the шасЫпегу, Ьу шеапs 

()f а lnrge ring ()f iron, w!lich 100se]y encircles it, ending in 

t1le ЬаГ8 w]licll run throl1gh G and D. 'l'11е whecl work 

LlnJerneath the tabIe, sb.ows t!le шаппег in wblch the pO]iS!I

ing gocs оп. Instead <>С cither the 8рссuluш ог the polisJlcr 

1 !.I 

tJl:iпg statiul1ary, 1)t!1 1ll0УС , .. itll а rcgulltteu specu ; Н1е rilJg 

of t]IC p01iSl1Cf, al1u t]lCref'ore tllC IJolislter it8clf, lшs а tl'ans

yerse anu а luп"'itLuillаl motiOll; it шаkеs cigbly strokcs ill 
ь 

t]1C шiпutс, allu t'lyenty-four strokes nnu а-lшlf backward 

and fОГWЮ'd, [ог суегу l'cyolution of tllC шiггог, and at tllC 

sашс timc, 1;;'0 strokes in thc transverse direction. Tlle ех

tcnt of the la~ter is, По of tllc diашсtсг of tlle Speculum. 

The polisher has another шоtiоп indepcndent of the ring, [ог 

at t]le turn of t]IC cccc11tric, bcing for а little tiше frec, it is 

carried [ог а short di8ta11ce rou11d, lying оп the Sресuluш. 

In this '\vay, it makcs опе rcyolution [ог еуегу fifteen of tlle 

mirror. Тlю peculiarities of this шесlшпisш, аге, 1st. tlle 

шесhапi8Ш itself, а8 before tЪis wa8 used it was not thougbt 

possible to grind Ъу шасhiпегу,-2пd. placing the Speculum 

with the face uрwагd,-Згd. regulating the temperature, Ьу 

havinrr it imшегsеd in 'Ivater, whic11 is ивиаllу at 55 de-
ь 

grees F.-4th. regulating the pressure, and velocity, ТЪе 

pre8sure allowed to Ъе exerted оп а three·foot Speculum, 

i8 ten pounds. ТЬе improvement&· effected in grinding and 

polishing шiггогs Ьу thi8 шасhiпе аге wonderfully great; 

and like аН tlle other iшргоvеmепts invented Ъу Lord 



Rosse, агс tl1C rcsult оГ closc calclllation al\(i u!Jscl":lli"i/. 

·\V с агс iшlсbtсd to IIis powcrs of гсаSОlliпg for аН Iti~ 

'\vorks, апа havc to tlщнk tIю blind godl1css, Cllance, [о! 

попс, 8Ile i~ indccd 80 littlc епаП10шсd of Ыз I.Ol'dsЬip 

t11at wllСП she visits him at аН, which is SCblOIn, 5Ь(: 

:tppcars in tlю slшре of faiJllre. 

Тlю following (plOtation I'гот I.опl Новос'з publicatioIJ,. 

jn tIIC P1iilosopltic:tl Тi"апsасtiоtls, will спаЫс и,\ to lillаСl'-

stашl tllC t11C01'Y о!' tlю Macllillc :-" Наviпg u1JscrvcJ tltat 

whcn thc cxtent, оС tllC Inotions of tJю polislting пшсlliпе 

,\"сгс in certain proportions to Н1е diall1etcr of tllC Spe·· 

culum, its focal lcngtll gгаJпаl1у ашl regulal'ly iIН']'C:\scd" 

tIlat fact suggestcd a~othcr тоас of working ап approxi

matc parabolic figure. If wc supposc а spIlerical Бпrfасс, 

пnrlсг the opcration of grinding апд polishing, gгаl1паIlу to 

сJшпgе into опе oflongcr radius, it is тегу evident that, during 

tIшt change, at по опе instant о!' tiше will it Ье actttllIly sрJю-

rical ашl the nbrasion of the mctal will Ьс тоге гарЫ at eacIl 

point аз it iil тоге distant from thc centre of the j'ace. 

When, IlOwever, tlю focal lcngtll ncithcr incrcascs ног di

щiпisllСS, t110 aurasioll ,уш ЬССОll1С ullif'Ol'lIl оуст thc ,vhok 

~. , , 
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sшfасс ргщlt1сil1g а splj(~I'ical Hgurc. ACC01'dil1g, IIO'УСУСГ, 

ав tlle focal lengtll (IIIC actt1al avcragc nmount of a1Jrnsion 

during а giveH бшс 1Jcing given) increasc8 тоге ог less 

rapidIy, the паlш'с of tllC СШ'VС will уагу, апа we migllt 

concei"e it possible, lшviпg it in опе power completely 

to control Нlе rnte nt which the focal length increases, 

80 to pl'Opol'tion {1lе ratc of t}шt incrense, аз to ргоаисс 

а 8игЬсе approxill1ating to tlшt of tlle paraboloid. Of 

соигзе tlю сlшпсеs agaillst oblaining ап exact paraboloid 

аге illfillitcly grcat, аз ап infillite nUll1ber of сигуеэ тnу 

рnвв bct,vccn tlю рю'а1Jо!:1 :шd its cil'cle of curvature, апа 

it is vain to look for а guide in searchiI1g for tlю ргорег 

one in c<tIculations fоuшlсd оп thc J'rinciplcs of exact science, 

а8 the efftH.:t of fl'iction in polishing is not confoгmable to апу 

known law; stШ fl'om а питЬег of cxperiments it might 

Ье possiblc to <Зеаисе ап elllpirical formuIa practicaHy valu

аЫе: tIlis 1 Ьаус entle:.\oured to ассошрIiзЬ." 

ТЬе gl'intling of tlle Speeulum to thc ргорег figure then 

аерспаэ оп tbe reIative vcloeitie8 of the different parts, 

as ЬеСоге stated. ТЬс substance madc иве of to wear 

down tllC 8urface was стегу and water; а constant supply 



оГ tllt:~() ,уа, kcpt b(·t\vccn t1ю ~I'illdcr апа t]ш Sрссuluш. 

Tllc Gril1dcl' is таас of cast iron, wit]l grooycs cut lengtll

ways, across, ашl t:ireIl1arly, оп its facc; tllerc аге twcl1ty-

five grooycs, erossed Ьу ав тапу шоге, \yЪicЪ агс quartcr 

of ап incJl \уЫе, аllа ЪаlС ап inch «еер. Тlю Cil'cular 

grooves, 01' wЪicll t1Jcrc аге tЪirtecn conccntric with tlю 

polisller, аге thгес-еigJlths 01' а11 incIl аеер, апа (!Шlгtег оС аn 

inch wide. ТЬе polis1Jcr ашl sресuluш lшvе а Шl1tuаl action 

оп cacll othcr; ill а fe\," llOUI'S, Ьу t]le llclp оС tIJe ешегу and 

\vatcr, tlюу аге ЬОНl ground truJy circular, wllatcver might 

lшvе Ьееп tlюil' pl'cYious defccts. ТЪе grinding is contin\1ed 

lIntil tJю rC(juired fОl'Ш оС Бигfасе is produccd, and this is 

ascertaincu in tIJe follo\ving шаппег. Tllere is а higll tower 

оуег the JlOUSC in wblch tllC Sресuluш is ground, оп tlle 

top of this is fixed а pole, to w 1liCll is attached tlte dial 

of а watch; tllCre аге trap аоога wblch орен, and, Ьу 

шсапs of а tсшрогагу eyc-piece, at tllc calculated dis

tanee, allow the figure of tllC <1ial to Ье seen in the 

Sресuluш brougllt to а sligllt роНаЪ. If t}le <1ot8 оп the 

{Наl аге not sufficicntly well dcfined thc grinding is соп

tinued; tщt if it works satblactoriIy, t11C polis1lil1g i!! 
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СОlllшспсеtl. 1Ъis process, like tlю otllel'S, \уав in tllf~ 

begilllling attcndc(l "'itll шuсh difficulty апа аппоуапсе. 

То polish Spcc.tIa, tho Бате tool WblCll grinus tllещ iз 

соусгеа Witll а layel' of pitC]l, and оп t1ti" is spread either 

putty ог uxide 01' till, as ивеа Ьу Newton, ог охЫе of 

irol1, commonly cal1ed rOllge, as used Ьу Lord Rosse. 

Now, ill tryillg to polish tlle threc foot Speculum it was 

found tlшt tJle pitcll, \vhicll БЪоиЫ Ье sprcad in а tЪin 

lауег al1d усгу cyenJy оуег the surface, collected the 

abradcd matter ill sоше plaees ШОl'е than in others, and 

of соиГБС, 10st its req\1ircd shape. 

If the pitch expanded latcrally, so аБ to fit itself agai!l 

to the Sресuluш, а11 would Ьауе gone оп weB; b\1t, иn

fortunately, tbls соиЫ not take place unlcss the layer 

was шаdе а great deal thicker than it соиЫ Ье satisfac

torily used. In polishing sша11 шiггогs а tJli!l layer соиЫ 

cxpand suffi.ciently laterally, оп account of the sша11 extcnt 

of На surface; but experience. proved that the thickness 

of the layer should increase with the size of the Spe

сuluш, unti1, setting out fгош the depth of half-a-crown, 

wblch i5 requisite for а very 5шаll шiггог, it would соше 
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t<J ап uпm::шаgсаЫе ~ize Ьеf'огс it rcae]li"! that sufficicnt 

{ог опс tl11"Ce fcct ill di:tшсtсг" ТIl ol'dur to gct оусг tllig 

uifficulty, an:l шаkе гоош [ог t]lC pitC]l to схрапа ,vit]1Out 

iпсгеаsiпg it~ tblckne,'3, it \ya~ cut jrtL<) gl"OOV~S аl0пg thc 

surface with uccbleu аrlv::шtаgс, but tlш fUlTO\V8 fillcd 

ир in а 8]lOrt timc agail1, апJ it I,,;сашс, of сош"sс, as 

it ,,,as in the Ьеgiппiпg, ашl tlш sаше iшрсdiшепt ос

curreu. 1Vl1en tl1is faiJcu. it \vas tllOl1g1lt tlшt if tlш 

po1ishcr itsclf was ~ut iпtо grooves it lllust lщvс tlю 

desireu cffcct, and tlш result proveu tllC сопjссtuге to 

Ье correct. ТЬе pitcl1 migIlt tIlCn Ьс reduccu to а Vel"Y 

t1lin layer, being iп tlю. contlition ot" а пuшЬсг о! very 

sшаН poli8hers united togcther, апи tlю lateral cxpansion 

being allowed [ог, without dangcr of filling ир tlle grooves, 

tlle poli81ling ртосесаса in а most satisfactory manncr. 

Howcvcr, it was not yet perfect. It requires for the 

production of а truc surfacc, that the pitch 8hou1d al\vays 

Ье in gcncral contact with the Spcculum, and it SllOUld 

Ье as hard аэ possible, consistcnt with allowing the rouge 

to imbed itself in it. ТЬе first cOlldition is casily sati8fied, 

Ьу the groovc~ abovc dcscribcd, pl"ovided the pitch Ье 

25 

50ft enough to ехрапа; but if this Ье tlle case, it would 

Ье too 80ft [ог producing the true 5urface; therefore, to allow 

о! the expansiOIl, anil at tlш 8аше time, have the рНсЬ уегу 

hard, Lord Rosse first аргеаа оуег the tool а lауег о! 80ft, 

and then one of hard rc~in-which Ье ргеСеггеа to pitch, оп 

account of the gritty impuritics of tlш lattcr-anu сошЫпеd 

both qualitie8 in опе. Тlш Ш:l11пег in ,уЫсЬ the resin was 

ргерагеа to Ье substitLltcd [ог pitch was this: а large quan

tity was melteJ, апа spirit8 of turpentine, about Ol1e-fifth оС 

its weight, W:lR poured in, апа botll well mixed togetller; 

-ап iron гоа dipped into tllis mixture, brought up а little, 

апа allowed its tcmpcr to Ье tl"ied;-after being cooled 

in water at 55 degree8, if the thumb nail mаае а sligllt 

but well matkcd imprcssion the materials ,,'еге mixed in 

ргорег proportions. Tbls was tllen diviUed into t\VO parts, 80 

аэ to make the Ьага апа t.hc 80ft layer. For the fir8t, quarter 

the quantity о! wheaten flour was mixed with one part, and 

boiled until the water of the flour was е:хреllеа, and tlle 

mixture Ьесаше clear--some of the turpentine ,уа8 а180 driven 

off. ТЬеге was th~n аааеа ап equal <J.uantity о! re8in. ТЫ,; 

was sufficiently hal"d for tllC l1pper layer. ТЬе ftour increases 

D 
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10 wblch tl1c rcsin was regulatcd at first. The length of 

time required for polis1ling was six hours. When thiB wаз 

completed it was supported оп an equilibrium Ъеа; that 

is, three iron plates, eacll being one-third of а circular 

агеа, which joined together made up а disc of the вате 

size ав the Speculum itself; these rest in the Spcculum 

Ьох оп points at thcir centres of gravity, 80 that по flexure 

оЕ the wood сап nffcct the mirror. Plate 2 is а sketch 

of the macl1incry Ъу w hich the Telescope is suspendcd 

and worked. ТЬе tuЪe is twenty-six feet long ;-the 

{оса! distance of the Speculum being twenty-five-the whole 

machinery is 8upported оп four whee1s, which run оп tho 

iron circle С С С. ТЫв circlc is thirty fcet in diametel', 

and is graduated and marked with the cardinal роiШа. 

ТЬс pivot оп which the machinery turns I passes through 

а Ъea.m of wood, N which is fastened to thc under part 

оС tlle large crOBa Ъеат. 1t is about four inches from the 

ground; thl'ough опе end run two screws, which Ъу being 

turned have, when pressed downwards, -а tendency to 

гaise the Ъеат at that end; there iB а lever imbeddcl1 

in the cal,tl1 with itз long агт loadcd, t10 stlOr~ ошз 
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Jlressing ир against the other end о! tl1e Ьеат N, 80 t,hat 

the whole maehinery is eounterpoised to апу required 

extent, and the weight оп the wheels whiel1 run оп tlle cir

cle is redueed to sueh а degree that the ins1rument сап 

ье turned round 10 апу position with thc greatest ease. 

Aeross the епа of the tube is нхса ап а:х:lе, Р, to which 

а вшаН wheel is attaehed оп either вЫе, tllCse run along 

а rai1way when the tube is elevated or deprcssed. ТЬе 

tube itsclf is counterpoi~d Ьу the weight В hanging over 

the риПеу А. ln order to raise or depress it, а втаll 

wheel and аые Т is fixed to опе end, а rope ruпз 

from this over the top wheel О, and is joined to the 

other епа; when the rope is wound round the axle, о! 

coursc, thc free епа о! the Telescope is raised. Instead, 

however, о! the rope ending at the free extremity Ьу 

being fixed immediatcly to the tube, it meets and is Сав

tened to а вmаПеr rope which runs through а риНеу оп 

the end о! it; опе extremity о! this sma1l rope is Сав

tened to the tube, and is ав it were а continuation о! the 

large one; the other e:x:tremity is wound round а small 

wheel апа axle which is situated пеи thc eye-piece, IЮ 
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that the оЪsеrvеr is аЫе, Ьу shortening or lengthening 

this, to raise or depress the tube for вЬоп distances. ТЬе 

gаПеrу G is suppor1ed оп the step о! the ladder Ьу а 

catch, and is eounterpoised Ьу the weights L L hanging 

over the рuПеуs V У. lt is о! course, raised апа lowered 

with the tube. Х is а lever attached to the Speeulum Ьох 

for opening it: а vessel о! lime is kept in the Ьох for 

absorЪing а11 tlle moisture whieh might tamiвh the mirror. 

ТЬе working о! this instrument is most satisfaetory; the 

аоиЫе stars are delineated with great bri11iancy and ваше о! 

the Nebuloo Ьауе been resolved in во more репее" шВn

ner than had previously Ьееп аесошрНвhеа Ьу апу other 

Telescope. ТЬе great difFerenee о! appearance wblch 

these Nebuloo present when viewed in this instrument 

compared with the риЬНвьеа plates о! Sir J. НеrБсЬеll 

is quite conelusive а8 to its great superiority. l .. cer

tainly was the fi.nest instrument in the world until it was 

surpassed and even thrown into comparative in8ignifi.cвnce 

Ьу the Speculum, six {eet in diameter, wblch Ьаа arrived а! 

the bounds beyond which the !ауа о! matter forbid human 
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ingenuity to раээ, апа marks опе spot in tl,c circumferencc 

of that great circle that defines our powers, which is во 8еl. 

аот reached, and for that reaвon '50 little known. 

PART П. 

In thc account of thc three-foot Speculum which Loru 

Rosse publislled in the Philosopblcal Transactions for 1840, 

Ьс speaks of the p08sibility of one 8ix feet in diametcr being 

C:18t. 1t might at that time Ьаус been considcred ав littlc 

lеВ8 tllan :1 еЫтсга Ьу th08e who were not suffi.ciently ас" 

quainted with the experiments that Ьаа been таае in his 

Lordship's laboratory, nnd there were not wanting 80те who 

denied altogether tllC practicability of the design. Val'iouB 

reasons were given why the attempt should Ье а failure, and 
.' 

тапу calculations entered into to prove the little benefit to 

Ье derived even supposing а perfect casting were obtained ........ 

But fortunately othcr5 thought differently; the idea Ьаа по 
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~оопег occurl'ed to Lord ROS5e t1шп tle uсtегшiпеd to put it 

to the te5t, and we шау say, without flattcry, that по аЬэиг

uity was likcly to оссиру а minu like Ыэ. Тlю attempt Ьnэ 

Ьесп made, and the result 1В perfect suecess. 

Ав yet we cannot say 110W far it тау advance оиг know

ledge of the celestial spheres, ог lюlр us to ншlегstашl 

тоге fully the тесlШП1sm of the universe; lюt t1lis at 

аll events is certain, tl13.t 1.Ie tlю аа vапtаgс grcat ог sпшll, 

it i8 thc la8t step that сап Ьс taken to enlargc оиг ас

quaintancc Wit}l t}lOse distant .ьоUiсs, and аН tlшt i8 суег 

likely to Ьс broug]lt before иэ will llO\V 1.Ie эесп. Bllt а]

though we cannot llOPC to know тогс.t}ЩIl \vill Ьс revealcll 

to иэ Ьу tbls 1nstrument, \ус шау anticipatc а gr8at !Hbli

tion to our present knowledgc, anu Р8гl13.РS it тау 1.18 t}1C 

means of rcndel'ing иэ аэ familiar with th8 sccrets of t]le 

starry heavells ав OIlr finite intcllects аге сараЫс of ип

derstanding. 

То des(~ribe the рroсевэеэ Ьу which this six foot Speculum 

was manufactured, would Ье repeating nearly what we have 

already said of that, three feet in qiametel'. TI1e сот· 

position of the metal апа t!IC manipulation Qf tho castillg, 
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~rinding, polislling and annealing, werc tllC sаше, except 

оГ course оп а larger scalc, and thc only altcration 'V1liCJl 

took place was in consetluence of its greater size. Tlle 

Гоиnагу howcver in which the manufacture took place, was 

constructed expressly for the purpose. ТЬеге was а сЫт

пеу built from the ground, six yards high, and five апа 

a-half square at the base, tapering to four feet at thc top: 

it was rectangular. At еасЬ of three of its sides communi

cating with it Ьу а flue, WIlS sunk а furnace eight feet deep, 

(not including tl16 ashpit, which was two,) and five апа 

a-half feet square, with а circular opening four fcet in 

diameter; they were lincd with brick. About scven fcet 

fl'Offi thc chimney was erected а largc сгапс with tJю 

necessary tackle for elevating and carrying the crucibles 

fгош the furnace to the mould, which was placed in а 

line with the сЫтпеу and сгапе, and had three iron 

1.Iaskets Bupported оп pivots hung round it. Fou!, fcet 

further оп in the ваше linewas the annealing oven

Figurc 3 i8 а ground plan of the whole,-l is the chimney; 

2 2 2 tlle f urnaces; 3 the crane; 4 4 4 the iron baskets; 5 

thc 1ll0uld, ава 6 thc oven. The cruciblcs which containcd 

Е 



tllO metal, were еасЬ two feet in diamcter, two апа а· 

lшlf fect аеер, апа togctllCr weighed опе ton ашl а-lшlf; 

tlley were of cast-iron, апа таае to fi.t the baskets а! 

o G 
[]0 ~00[~1 
o 0 

(ТЬе оуеа, 1. plaetd too пев" tbe O1ould ia the J'lgare.1 

l<'ig.3. 

the side of the тоиЫ; these baskets were hung оп 

wooden uprights оп pivots; to опе of tlшsе оп cacI1 

Бidе, was attachcd а lever, Ьу depressing W1liCll it might 

ье turned over, апа the contents of the cruciыc poured 

into the тоиЫ. It Ьае already becn described how the 

1юttот of the тоиЫ is таае, Ъу packing together lауеге 

of hoop-iгоlJ, оп wmcll thc ccrtainty of the safety of the 
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Speculum dерешlе. ТЫэ bottom, whicll is six feet in 

diameter, апа five inchc/J апа а-lщlf thick, was тшlе 

perfectly horizontal, Ьу теапе оС spirit levele, апа was 

surrounded Ьу а wooden fraтe; а wooden pattem, the 

exact size оС the Speculum, being placed оп the iron, 

вапа was well packed between it and the Сгате, and the 

pattern was removed. ЕасЬ оС the СГ1Юiblеs containillg 

the melted metal was then placed in its basket, anа 

every thing being ready Сог discharging their contents, 

they were at the вате instant turned over, and the mould 

being filled, the тет! in а short time safely set into the 

required figure. While it was red hot, апа scarcely solid, 

the Сгате work was гешоуеа, and ап иоп ring connected 

with а Ъаг which раввеа through the oven, being р1асеа 

round it, it was drawn in Ьу means оС а capstan at the 

other side, оп а railroad, when, charcoal being lighted 

in the oven апа turf fires underneath it, аН the openings 

were built ир апа it was left for sixteen weeks to: anneal. 

lt was cast оп the 13th оС Арп1, 1842, at 9 o'Clock in tlш 

evening. ТЬе crucibles were ten hours heating in the 

furnaces beforc the шеtзl was introduced, which in about 



tell Ьоаг" тогс wa" sutficicntly t]lIitI t() Lю llOш'сd. \VI1C(I 

the ovcn wns opencd tho SpecululU \уа:> fоuшl аБ perfect 

:\3 wlЮll it ontered it. It was thon готоуеа to t}1(; gl1.шl

illg macllinc, where it undel'went that proces~, :шd aftor

wards was роlislюd without any accident lщviпg оссшгса. 

1t ,vеiglюd three tons, = and 108t about опе-сigl1th of' а1l 

illCll in grinding. Lord Rossc lщs sillce cast апоtlюг Spe

culum of the 8ате diameter, four tons in weigllt, Не 

сап now, witll perfect confidence, undertake ану casting, 

80 great an impl'ovement has the form of тоиЫ which 

1ю Iшs iHveHted proved. ТЫв Speculum was placcd оп 

ан equilibrium ьса, in the вате manner ав the 8mnller опе; 

it is, llOwevcr, сотровса of nine picces instead of three, 

resting оп points at tllCir eentre8 of gravity; thc piecea 

wcre lined with pitch ашl felt before the Speculum 

\vas placcd оп thcm. ТЬе Speculum Ьох is also lined 

with felt, апа pitclled; this prcvents апу 8udden change 

of tempcrature affecting the Speculum, Ьу тсапэ of the bad 

сошluсtiпg powcr ofthe substances employed. А yessel of 

lime is kept in connexion with tlю Speculum Ьох to аЬ-

8ОГЬ tlю moisture, which ut]lerwisc might injure thc milTor. 
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ТЬе Frontispiece is а perspective view of tllC macblnery', 

ьу wшсll thc great Telescope is worked. ТЬе tube is 

fifty-six feet long, including the Speculum Ьох, and is 

made of deal, one inch thick, hooped with iron. Оп the 

inside, at intervals of eight feet, therc аге rings оС iron 

three inches in depth, and опе inch Ьгоаа, for the purpose 

of strengthening the вЫеэ. ТЬе diameter of the tube is 

seven fcet. 1t is Нхеа to mason work, in the ground, Ъу 

а largc universal hinge which allowa it to turn in all 

directions. At each side оС it, at twclvc feet distance, а 

wall is built which is Beventy-two feet long, forty-eight 

fcet high оп the outer side, and fi.fty-six оп the in

ner; the walls are thu8 twenty-four feet арап, and they 

Не exact1y in the meridional Hne. The пеd end of the 

Telescope ia in the centre оС the enclosed ерасе, and the 

free end turns round to either extremity, looking north 

ог Bouth аа required. When directed to the south, the 

tube тау Ье lowered til1 it Ьесотев almost horizontal, Ъш 

when pointed to the north it only fаПа until it is рагаllеl 

with the earth's аЮз, pointing then to the pole оС the 

heavens; а lower position would Ъе иееlеве, for as all се-
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lestial objects circumscribc that point, tJ1CY will соте into 

view аЬоуе and about it. Its latcral movements take place 

only from wall to walJ, ащl tbla commands а view for 

half-an-hour at 6аеЬ side of the meridian. WitIl 80 large 

an instrument the most favourable circum8tances must Ье 

combined, to allow о! its being used with success j апа аэ 

аН bodies in the heavens аге вееп more perfectly whcn 

оп or near the meridian, it was thought quitc Buflkicnt to 

Ьауе them for one hour in the field о! view in their most 

manageable situation, nnd nа they must а180 о! course 

равв the meridian, nothing is 10st Ьу this limited range о! 

the Теlе8соре. ТЬеге is а chain connected with that part 

о! the tube which is upperm08t when it points to the 80uth, 

that runs over а pulley in а truss-beam at the northern 

end о! the wall, and is wound round an nые оп the gгоuщl. 

ТЫа elevates and turns the tube to the north. А Ьеаш 

of wood, twenty-five feet long, is hinged nt опе end to 

the шазоп work, which supports the large universal joint 

оп which the tube тоуев j this is loaded at the other end 

Ьу а weight, and from that is joined to the tube Ьу а 

chain thirty-five feet }ong. 1t is ВО managed that when 

tJ1C tllЬЗ 1:"з r~::I::Jl,:l itJ por ~enaictjl,\r pcsi.:;)n, Ню weigllt 

wl1ich is оп а сгоss-~са:ш is at Нз fullest extent from the 

tube, аnа аэ the tubc continuca to тоус towards thc nortll 

: thi:.J '7uight is l'aise::l, fOl'ming ап anglc with the horizon. 

From eacll вЫе of the tube runa о. chain, which passes 

rounu. а риНеу fastened to the wall, but wblch сап turn оп 

а pivot to suit itself to th8 different situations оГ the tub8; 

the chain then runs under another риl1еу which iз sta

tionary, апа ends Ьу suspending а weig1lt, which is thus а 

cOl1nterpoigc to tl1e tube. ТЫэ weight оп eith8r вЫе is 

:;.180 fastened to а chain, which hangs fгош а truss-bcam 

at tlю 110rthcrn extremity of the wall: when the tube is 

pointed towar!1s the south, the weights hang оп the chains 

which run from its sides оуег the pulleyB, and ао have 

а tendency to elevate it; but аз it геасЬев the perpen

dicular, these weigltts are prevented ainking down in а 

Btraight Нпе Ьу the otller chains which аге fixed to the 

Ьеат, апд which, always continuing the вате length, draw 

tllem out towards the extremity of the wal1 until they 

hang altogether 011 themselves, апа exert по force at а11 

оп tl1C chail1s which are connected with the tube: when 



f1;з Р~1::ЖS tJi~ perpcndicular tO\\'bl'(I, 1.\0 г.с; t11, thc 

1veights are again drawn baek, ar..tl bezin onee mOl'e to 

coul1tcrpoise Н. 

Platc 3 will ех;зlаiп тоге clearly the dilferent parts \ve 

Ь:;.уе ЬеР.п attempting to describe. It 13 а view of tl1e 

iI'.sidc of t!1~ eastern wall, with аН the тасЫпегу вееп 

ia seetion. .А is tl10 mason work in the ground; В the 

ппivсг"",l joint, which аllоwз the tubc to turn in аП di

rcetions; С t}ю врееиlит in its Ъох; D the tubo; :Z 

t1ю eye-pieee; F tl1e точеаЫе рuПеу; G tl1e Нхеа one; 

П t11О сlщiп from the вЫе of the tпЪе; 1 the chain from 

tJlC Ьоаш; К thc countel'poisc; L tllO lever; М thз c1ain 

connecting it with' the tubc; Z Н1О сJщiп W11ic]1 passes 

fгош the tube to tlю windlass о\'сг а риНеу 011 а truss

Ьеат, which runs fгош W to the sаше situation ill tlю 

opposite wall-the рuПеу is not scen; Х is а l'аil-1"Ошl 

оп whieh tllO Speeulum is dl'awn cithcr to ог from its 

box-part is cut away to show tho counterpoiso. Tlle 

(lotted lino, 11, represents the сощsе of tl1e weight R аэ t1e 

tпЪо rises or falls; it is а sеgшспt of а circlc of wl1icl1 

j11e с]щiп 1 iэ t]10 rnt1ius. 
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Witll а ]ittlc attcntion t,t) t]JCsc scvcral pOillts, tllC W oJ'k. 

illg of tllC шасltiпсгу, \rc think, will 1ю casily сотргс

Ilcrнlcu. 'ТIJе ,veigllt оп tllC Icver L sillks only fit'tccl1 

fcct tшuеl' t!lC ltOrizontal position, it thcn rests оп tllC 

ground, aJld i8, of сош'sс, по loatl оп tlle tu1ю, wblch 

i8, whcn this Ьаррспэ, 300 аЬоуе the 11Orizon. Bclow 

tbls lJoint the tube is sufficiently Iшnуу to dcscend 

wllCn tlю ,viщllаss ипго1lэ thL сlшiп. Тlюп виррове tlю 

tube makcs tlю anglc of 300 witJl tlш ]lOrizon, апд tlшt 

it is гсqпiгс(l to elevnte Н, tllC windlass i8 turncd, апа 

t]1C chain being s}lOrtcncd, the dcsircu effcct iз produccd; 

but t}le labour of t1Iis wопld Ье immen8e, if tlю countcr

roi,>c К di'l not nSHist: tbls nC:ll'ly bnlnncing tJIC tпЪс, 

leavcs but little cxertion to ье шаае at tl1e windlass. How

е,уег, t}ю \vcigllt of tlю tulJe according Ш! it авсспа8, i8 

gгшluа}]у becolllill~ les8 :\III11С88, until it l'rOUUCC8 110 Ml'uill 

at аН оп the \"il1dlas8 \Vl1Cll it is quitc tlJп'igllt. ТЫэ 

lJIust evblcntly Ьс tlш Сn8е from tIle first principlcs 01' 

mсс]шrli(;$; {ог making tllC tube а lcvcr, the lcngtll ot' 

its 31'Щ сопtiПU:tllу аССl'савсэ nэ it approaches t}1C рсгрсп

tliСlllю'; 1III'I'{:f;)J'('. Н' t.J)I~ СОl1пtС!1юisс сопtiЛl1'?tl t,k~ 8~IllС 

1-' 



\\'I'i;~J\t, ()11 tl,(' !1I1)с !()w[mls tllC сшl 38 it wзs in tltc 'С()n1-

1\1,·It(',·ЛI<~l\t ()f t]l(~ n~сспt, it WOllbl Ьс t{'O llCnvy, а 111 1 

\\'Ollbl kcep it ill its рС1'lЮlllliСlllаl" position. ln faet, tllC 

cO\ll1tcrpoiso J1Н1st ЬССОll1С liglltCl' as g1'auually апа as сусnlу 

а,.; tlю tнlю its;:lf~ in Ol'UlH' to cOl1tinuo to Ьс jпst tlю 

~:IIIШ SIlРlю\'t to it аН t]I1"0Ilg11 its 11l0vell1cnt. Тl1С рl(ш 

:I,loptct1 to cffcct t1lis is J.>el\lltifuHy simplc: а ,vcigM ]щпg-

il1~ Ь'ссlу ill а РС\"РС\llliСlllю' dircction, CXCl'ts its gTcatcst 

{т'СС он tllC suspC1ll1i11g роiпt; if it Ьо тоуси. froll1 tllC 

IЮ1"lюшliСllll1l', аэ lI1ucJ\ PO\VCl' ав is l'сqпi1'Сu. to cfl'cet 

(Ы,;, is takcll olf fl'ОШ tllC samc poil1t; иэ \уill Ьо CYi· 

,lunt to аl1у pCJ'SOI! рпshil1g agiUc а Iщпgiпg ьоау, !\с 

lI1\1st 811ррlу а ccrtail1 U.Cgl"CO of fol'cO to kccp it Ollt of 

its РС\'РСI1l1iСlllш" position; апа tlti" lllig1lt Ье lllat]lcll1ati-

саНу Iн'оус,l to ЮllОllпt to cxactly tlю u.cgl'ce of \vcigltt 

tlшt is takc!L оН' t]ш poillt f'\'oll1 \ ... ЪiC]1 t}ю lJOl1y ]Шl1gs. 

No\\', (1"О1ll PJatc 3 it \уill lю n! 011('е весв, lIOW, \У]1С1\ 

tllC tulJC is аsеСПllil1g ани. 1008il1[; its ,,'cigllt, l\l~o ICl1gt!l-

cllillg tllc с!щiн П, tlшt 011 [\\:C01l1lt of (l)с сlшil1 1, \\'llOSC 

leщ;t!1 is аl\\'ау,; C0I1o't:111t, tl\c cOll1ltcl'poise К is 1l10yil1g fl'011\ 

t\l(~ 1Н·\·IН.·\l(liепlаl' [щ.;iti()1I 1I1l\1\~1' П. [\\l(I, tll(;\'c[O\"', l"u,;· 

111'" its pOWCl' оп tlш tubc, ава appl'oacbll1g tllC РСl'РСl1-
ь 

L1iспlаl' ппdсl' "\V, ава fol' tl1is I'C3S011, tl'al1sfcl'l'ing а 11 

its \vei"'11t to tllC fixcll Cl1ail1 1: wl1en tl1e tube рзssсs 
'" 

ЙH~ pCl'pcllllicala1', tlю chail1 Н is again 81101'teneL1, \\1111 

tlю countcl'poisc bcgil1s опсс ШО1'е to d1'a\v it back, 50 

thзt tllC action of tbls tCllds to kccp tlю tпЬс always 

П}Jl'ig1lt tu \vlшtсvе1' side it тау pOiBt, (шd its ро\ус1' i5 

alwaY5 еqпзl to tJю varyil1g \vcig1lt. Uпdе1' these cir

cumstal1CCS wc sec 11О'У easily апа evcnly the wil1dlass 

сап cleyatc tl1e ТсlСБСОрС, а11l1 tu1'П it to tl1C погtll; Ьпt 

wllcn it апivсs tllC1'c it must Ье brougltt Ьас}.;: again; 

апа tbls is accompli811Cd Ьу tlю levc1' L. А:; ,vс Iшvс 

8ССП tlшt tlш aetion of the tпЬе апа countcl'poiso is 80 

: 1'сgпlаtсd, that, in аН positiol1s tho wcig1lts altllOllgl1 

:й\чауэ с]шпgillg аго С(1иа1 to опс аПОНlе1', 80 must t]ю 

wcight of tlю lcvc1' уа1'У Witl1 its position ill o1'dc1' to Ьо 

а pe1'fcct Ьзlапсо оп thc tubc; апd t1lis it CVidClltly аОСБ. 

We БаЫ tlшt wllCn the tuЬ\З was pe1'pendicula1', the weigllt 

оп the levc1' is most effcctive; fo1' it is at tl1e f:ll't!lest 

distance it сап Ьо fl'om the 8upp01't; it tl101'cfol'O, рtlНЭ 

(\о\vп tl11.) tubc wl1Cn tlю wil1ulass is ulll'ollcd; but wc ва,у 



tlшt thc tube 115 it <.lescends incrcaSC;i its wcigbl; ви tJшt 

it' the lеуег continued acting \vitll tlle вате power with 

wbleh it eommenced, tlю weigllt of botll \уоиЫ Ье eon

stantly increasing: thiB is prevented Ьу tllC lеусг 100sing 

its foree ав it falls; for tlle weigl\t tllCreby, of course, 

арргоасЬев the support and eannot IJC so activc: Ьпt tlю 

арргоасЬ to t]le support Ьу its deBcent iB 80 regulated tu 

tlю iпегеа8iпg distance of tlю cnd of t}le tпЬс in its 

deseent Ьу tlю chain 1\1, that in the вате Jegree ав 

tlю latter gainB weight the former 1008ев it; апd {п t1lis 

mаппег tllCrc {э а constant cquilibrium kept ир between 

tl10m. 1Vhen the t,ube геасЬеэ ,vitbln 300 of tlю llOrizon 

tlle lever rests оп tllC ground, and tho tu Ье is thenco 

аЫе to аовеепа Ъу its own weight. When the tube роiпts 

to the north, tl1C lever is elevatcd аЬоуе tho ]lOгi!юп, апа 

has not, of соигэе, во шисЬ power as when it coincided 

with it; but it is in t1lis case helped Ъу the соипоог

poiBe К, w1lich always tends to bring the tube to tho 

perpendicular. ТЫэ continues to 11elp it until it Ъесошее 

itself sufficiently аЫе, from its horizontal position, to do 

а11 thc work; it then соттепсев opposing Н, but it по\у 
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Iшs tllC holp of tllo increasing wcigllt of the tubc itself', 

апd во аН the purts аге clef;untly blended into опе anotller 

with the most per!ect сопсогd and efficiency. 

W е Ьауе only yet dC8cribed bow the tube is elevated 

and deprcssed. ТЬе mаппег in wblch it i8 moved {гош 

side to эЫе iз this: there is а cast iron circle щеd to 

thc eastern walJ, marked N in Platc 3; from this nearly 

to the оНшг wall thel'e runs а wooden pole, about three 

inchcs Ьу two in depth and breadth, through an iron bed 

R, which is fastened to tlle tube. ОП the face of this is 

а rachet in which plays а wheel connected with the гоа 

Q. ТЬе halldle О is terminated Ьу ап endless Bcrew, 

which works into а toothed wheel оп tllC top of the rod 

Q; tberefore, it is evident, that Ьу turning the handle О 

the rod Q is also turned; this makes the wheel at R 

work оп the rachet, and аз the end of this rachet is fixed 

to the iron circle N, the tube must шоуе either to or 

from it, according to the direction in which the handle 

is made to revolve. ТЫз is done with the greatest ease 

Ъу the observer. ТЬе end of the rachet connected with 

the iron circle шоуез along it аз the tuOO is elevated ог 



,lcprcssetl. TllCre i8 а univel'sal joil1t at Q, \у Ilic!l allo\vs 

t!lC wheel апа rae!lCt to Ьс used witll great Егееаоm, а8 

it prevents any stiffncss in tlle rod. Ву thcse contrivances 

tlю Telescopc сап Ье шоvсd in апу direction, and it is 

admirable with \vhat уегу little cffort it сап Ье adjusted 

to any rcquired place. It is kcpt quite fiгш1.v fixcd in 

any situation Ьу tl1e racllct ашl \vlleel-not tlle lcast tremor 

being perceptible ill Нв working. It i5 fitted ир in а tempo

rary way to Ье иБеа аэ а transit in5trument; for the piece of 

wood which stretcllcs from \уаll to wall, along wltich the 

l"achet runs, is graauated 50 as to mark right ascension5, and 

tllCre is Нхеа to the Spcculum Ьох а q uadl'ant witll а тоуе

аЫе radius, along Ню иррег surface of whicll is а spirit levcl ; 

this being made llOl'izontal, shows the angle at wlIich tllC 

Telescope is placed and points out tllC dcclination. ТЬе 

scale for giving the right asccnsion is marked to lengths 

of а minute at the equator, \уЫсЬ is 2-22 inclles. 

We wiIl now show how the observer is to follow tlю 

tube, and Ье аЫе to make иэе of it in аН its different 

situations. Тlю perspective view will enable the геааег 

to comprehend the general IJlan. ТЬе gallery which 
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stl'ctcl1CS [гот !l\lblCl' to !f\lbler in fl'ont, is тоуса ир allll 

ао\уп with tllC Tcleseopc; i~ is countcrpoiscd Ьу tl16 wcigltt~ 

wllich hang 011 tlle \уаll; а chain раввеэ from eaeh weig1tt 

ипаег ground, ана bcing joine<1 togetller, спа 8t the wiшl-

108В at tllC эЫе of the wall. ТЫз raises апа lowers tllC 

gallery, Ьу тсапз of \Vl1icll tl16 оЬэегуег follows the tube 

аэ [аг аэ tl16 laddcl's al10w Ыт. In Plate 3 the gal1ery 

апа Ьох аге seen in section. S is tlte gallery; Т the 

Ьох; V tllC counterpoise hangi.ng о .... ег the рuПеу Ьу the 

chain "'hicll l'Ш1S ullller ground to meet that from tlш 

opposite sitle and 1>е cuntil1ued to the windlass. Оп а raiI

ing оп tlю top of tltis gallery is the ЬОХ in which the оЬ

scrver is si.tuated; опе of t]te \vllee18 он which it гипе, 

t]lat оп tlю l'igltt lшпu. cornCl', i8 tootllCd он the side; 

into tbls рlауе а smaller one, which is turned Ьу а lшпdlе 

wblch rеасlюs as blgll ае t]1e top of tlш вЫе of the Ьох, 

and this тоуеэ it й'от епа to end of the gallery. Тlю 

еаее "'itl1 \уЫсЬ tl1e оЬвегуег сап whcel himself, and 0.9 

тапу as сап stand in tlю Ьох, is surprising. It ге

qпil'СS по ll10re effort thall woubl Ье necessary to lift а 

РULlпd ,veigllt {l'I)Ш t]l<' gl'()Шl<1. However the wheels bcillg 
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,;О l"cgulated ,в to ncc,l 80 small an cxcrtion to рго!1исс 

effcet, оС соигзе 108е in velocity wllat tlley gain in powcr: 

but п. slo,v motion i8 аll t1шt is requil"eU. 

In огаег to keep ир to the tube in its progrcss wlюп it 

раВ8ез the l1eight to WblCl1 tl1e laduers lise, tlю galleries 

оп the western wall аге construeted; tllCy тау Ъс enteretl 

сitlюг Ьу п. 8tairs оп thc outsidc оС thc waIl, ог dil'cctly 

from t11c Ьох оп the ladder whcn tllis is at its grcatest 

lюigllt. Notblng ,уоиЫ Ье зiтрlег tlщп to construct п. 

gallery ехtешliпg п.l0пg tlю top оС the wall from спа to 

tшd, but the Telescope having to тоуе twenty-four feet 

{гот it, ,}.nа tlю galleri~s 11aving to follow, таае tl1e соп

sideration оС tlю method to ьс adoptcd а matter of sоше 

momeIlt. Тlю plan рпгsuсu is t!lis: there аге tllree gaI. 

leries, \Vllicll, \VllCn joil1cd tоgеtlюг, make ир а segment 

of tl10 circlc which tlю tube ill its motion .deSCl"ibes; tlюге

fore, Ъу walking along this, the observer follows tlle tube 

{l"от зоutl1 to nortll. ТЬе D1i.:Idle galle]-y is twcnt.y-six 

feet long, and the зЫе ones t\venty саеlI. Опе is весн 

in I!'igurc 4. А is tlю gaIlery; В is n Iю.шlеl0gгаш, formcd 

l>у \уооаеп Ьсnтз thil·ty.t",o fee! 1,,1Ч:(, ПlОгс thnl1 8\Itlieicl1t 

4~I 

to reacll {1"от ,чаН to wall; OIl tlle top ащl bottom of 

tlю эЫе Ьеnт!> is щ irou l"nil for tllC purpose of allowillg 

tlЮI11 to I'Шl easil)' betwccn tlш whee1s С С; wl1en it ig 

Fig.4. 

}"equired to move tlю gallel)', tho hп.пdlо Н is tпгпсt1; 

tliis, Ьу means of tl10 wheel D working in Е, turns the 

tOOtl1 wheeI F, w1licll makes К revolve. К is conneeted 

Ьу the п.хlе Х, witl1 а similar wheel at the opp08ite side, 

which is tIlUs таае revolve а180. In еnсl1 ахlе of tl1e зЫе 

galleries thore are two universal joints, which аllо,ч tlle 

wheels to remain perpendicular wblle the ахlе is ~nclillcd; 

the РГСВ8игс cxerted оп these wheels prevent tl1еш mO'iing 

without at tl1e зате time carrying the galleries back\val'd 

ог forward IJ.Ceording to tlle direction in which tl1e handle 

G 



t!I\;1Jl. 'l'lюу :нс IlOt conncctctl ,vitll tllC Iшшllс, lJHt Ю'С 

J Н'О!,Сl' l'lacc, pl'cvcl1ting it ovcl'1alancil1g \\'IICII }JГОU;фl. 

РIl! 1'\'0111 tl\c \\'аll. Befo!'c lJeing II";С'[ tl1\': 1;,,1Iеl'iс:з "'1'1"': 

\\'Ilcelutl out to lllCil' fLlllcst CXtCllt, аIll[ loaJ.ctl \\'itll а. 

"'l:i~llt С'llш1 to t]щt of t,vclvc ШСII,-,,'Iliсll llитЬсг cacl, 

:';:llle1"y ('ан еОlltаiп,-аlltl '~'~l'C fошltl pCl,j'c('tly fJCC!Il'l' ШН! 

~to..:a,ly. TIIC sll1'i"g 1" оп 11ю )'щl 1\1 шаkr~ tllc galkl'ico:! 

1IIО\С "'itll Illllcll 1lI0l'C Slllооtlшеs~ tlнш tllCy сонЫ ,10 \\'it.Jl-

'I\lt il; 'У 11Сll tllC ]шщllс 18 tшпе,1 to lJl'illg tllclТI j'l'OIlt 

t lle \valI, tlLC spl'illg is Jil"st stl'сtсlю} ашl щаkсs lщН' а 

j'О\lШ], tlLC gallcry пiоvillg :18 far 3" tllC SPl,jl1g cxpal1l1d; 

tlю i'J!l'i11g tll:~11 с!овеа, а11а lлil1gа OIl tJLC il'on J'otl \VitJl 

it tllr0l1g11 tllC \Y!lCul 1"; tbls is l'l'pcatcL1, ашJ tlю шоtiUIl 

I~ sC!ll'ecly fcH, [\! tlю вате tilllC tlщt it is 'l\lick Cl1011gl1 

(01' all its plll'pOSCS; ашl tlю galJcl'y wllCn flllly 1оаllса 

Illigllt 1Jc шоус,l 1у tll<) hащl of а cllil.l. TIIC t!lrec 

'_~lllt.:гiL:О 'Н'С шаПЩ;Сll 1П tllC sa1l1e ,vay, апll anS'VCl' t!lCil" 

1;1(1 lXCCl:llilll;ly ,,,сП. TJIC magl1ifyil1g IЮ'VСl' of' t,]IC 
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,,1 \ Н,:IV 111 f1. УС1'У slЮl,t (iшс, 80 tll<lt it is llCCCS-

,":LI'y tl. {"оllо\у tlll:iIl l,у lIЮ\'iпg tllc Tclescope ill tllCIl' 

,Iircction; Illis is 1'01' t]IC pl'Cscnt accomplislletl l,y tШ"пill~ 

tlH' IIaJ1Uk 1I; it аllо,уэ t]lCill to Ьс CX:llllillCo1 J'ul' SO\IlC 

riшс, Вн! tllCrc: i~ il1tсшlсu (о Ъс шасllillСJ'У cOlll1ceteJ. 

,vith t1lC tl1 Ъе апа gallCl'ies ,vllicll \\'i!I :;! \С :ш al1tom:\toll 

шоvетепt to а1l, 80 tlшt tllC 'l'ck~\.'()i'c IlШУ Ье llsrl! a~ 

ап equitorial: as уе! tll('I'e i,; по arpcaranre of t1lis, 1,,! 

we believc, tlшt 1ю!'ОI'.) ,. tюJ\\.'ШОlllll it wil1 Ье СОIl1-

p!etel1. Т!югс is 1ItJ l)tllcТ l11u.:llill<.'I'y at prC5cnt соrшссtсd 

y,.itll tllC T~lc$e,)p(" АН tho рНГl")"С:'! :Н'С fuHiIlctl :1шрlу, 

j)y \vlшt Iщs ЬССII аll'шt<lу SPOkCIl of; tllC пюеlшпisт id 

"xecellingly simple, ашJ. u11col1lplicatcl1, :\! tllC sаше tiшс 

tJll\t it сошЫпсs tlю то:'!! perfcet nrl'!ll1gemcllt ашl сfП

"1c11t worki11g of Ню sc,'ural parts. TllC cl1tirc is \\'ull 

(:onceivetl; :1па tllC plall Ьаэ 1.>оеl1 carricl! iпtо eficct iп а 

уегу substantial шаппсг. АН tl1e works Ю'С of tllC strOl1gcot 

апа safest kintl; еуегу раг! tlшt sustains апу wcigltt, ()\' 

tл Wllich а11у stшil1 i8 applicl1, i" at lcast, ,1uHbly <"1 Шll 

(о its task, ,vitl1011t appearil1g СUШUГОU1! ог 01lt (jf' PI'O

I",I,tion, АВ (l1С irol1 i\'ork was саъt in Lortl Но.о"С'" 



Ы .. юшtогу, ))У тсп instl'uctcu Ьу llimsclf; (шll C\'cry рап 

IIt' НIC maclIinery of cvcry ucscription, \уаэ таас l1ш1сг 

Ыв own сус, Ьу tllC artizans in ЫЭ О\УП псigllЬопrllOОU. 

Tllcre аы not а singlc accblent, cxccpt оnс of' а tI,itling 

lшtнгс, оссиг uuring thc wholc procecl1ing; ашl the cntirc 

,1csign, just аэ it was planncd bcfol'C bcing commenccII, 

Iшs Ьсеп brougbl, witllOut any matcrial ulteration, to а 

~afc апа 8ucccssful tсгшiпаtiоп. ТЬс Tclescope lшs ЬеСIl 

иэса, ашl, altllOugll undcr unf'avorablc сiГСUШ8tаIlССS, il, 

promiscs cxtraOl'dinary гевнНэ, TJlC first апа most startling 

proof of its superiority consists in the grcat 'luantity of 

Iight that i8 present, cven whcn using eye-glasscs of vcry 

high magnifying 'powcrs. Тlш great differcnce in this 

respect bctwccn it ашl the thrce foot Speculum i8 most 

apparent: many appearanccs bcfore invisiblc in tlш moon, 

Ъауе becn seen, but of course, not yet examined. Lord 

Rosse hopcs, we belicve, to accomplish wOIldcrs witll the 

NсЪпlоо and аоиЫс stars. Тlш Specu1ull1 Ьав already 

схсесаеа his expcctations; and tlшгс is not, we аге эиге, 

u. single individual who will not ъс delighted to Ьеаг 80; 

l)ot 80 mпсll at first for thc great advancc it will give to 
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Astlonomy, а1111 tlю tl'it1mph it, sccurcs [ог Science ашl 

mcchanical skill, but for tllc sake of tlш i11genious contrivcl' 

Шll18сlf, Wh09C ur.wcarieu pcrscvcrn11ce аnl1 high talents ricll

lу deserve it. 'Yith а rank апа fortune, апа cvery circum

stance that и8иа1lу unfit теп for scientific pursuits, especially 

for thcir practical dctail8, if Ье опlу encouraged thosc undcr

takings in other8 Ье wou1d merit our praise; but when 

we все Ыт, without loosing sight of the duties of Ыв station 

in society, give ир 80 шисЬ time nnd ехрепа '}о шисЬ 

шопсу оп th08e pur8uit8 lJiшаеlf, and render not only hia 

паше illustriou8 but hi8 rank шоге honorable, we must 

feel sympathy in hi8 виссе8эез, and Ъе rejoiced that Ье Ьвв 

obt&ined from а11 quarters the very Ilighcst and most flat. 

tering епсошiums, and that he сап now enjoy in the п~е 

of Ыэ Telescope, the well earned fruits ог. аН Ыз pl'evious 

labours. 

'fHE END. 
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