lsecond
F_qLigJ

A.l). 1914 . . .,, . c . Nu 3791.

Optical Instnuments,
IIAMILTON'SSP!]CIFICATION
TO AIL T0 WHOM THESEPRESENISSHALT.COME,I, Wrrlreu
l-nexcls ll.tutlroN. of Asl'1umBuildings, Westminster ltoad, in the Parish
of Saint Mary, Larnrbeth,
in the Countyof Sun'e)',Engirleer,sentlgreeting.
WHEREAS His present Majesty I(ing George the 'Ihird, in and by His
i) Letters Patent unclerthe Great Seal of Greirt Brittrin,bearingdate at Westmittstel', the T,rvelth clay of Februarl,'lirst, for Hirnself, His heirs, ancl
sllccessors,
did give irnd grant unto ule, the sairl William FrancisHamilton,
His specizllliceuctr,full p0wer, sole privilegeirnclauthorit,y,that I, the saitl
and assigns,and
Willianr Francis Hanrilton,ur)- executors.administrators,
l 0 c\/elJ' of theur, b)' rnyself ancl thenselves,0r b)' lllrv and th.eir deputy or
deputies,sel'\,alltsor agents,or such others as f, the saicl William Francis
Ilamilto'n!ur)' executors,achninistratots,
0r assigns,shouldat any tirne agtee
rvith, irnd no others,from time to time and at all times thereafterduring the
telm of 1'earsthereinexpressed,
sho'ulcl
irnd lirlfull;' nright make,use, exercise,
1 5 ntul vend, in Englanci ancl Wales, and the Torvn of Berwick-upon-Tweed,
irnd trlso in His i\{ajest,1"s
Ooloniesancl Plantationsabroad,my Invention'of
rn Orrrcer.fxsrnuunNTson App^rRATUBr"
itt which said
" CrBTArnIupnovEMENrs
Let,trrrsPrrteutthere is containedlr pt'oviso.obliging l)le' the said Williaur
Ft'ancis Haurilton,bl all instrunrenlin lvliting under ln.v hancl and seal,
2 0 pitrticulnrl,rto desclibeand ascerttritrthe trittuleoi nry said Invention,and in
what lnilnnerthe srrtneis to be pelfoLtued,
ancllo causethe sameto be inrolled
in His I\{ajest;"sHigh Clour'fof Chalcer'1'f it,ltitttwo calendar ntonthsnext
tlttd irnmedii'rtel5'
after the date of the saiclrecited Letters Patent, as in ancl
bJ'the silme,referencebeingthereuntohad,will morefully appear.
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NOW KNOW YE, that in ,complianceu'ith the said ptoviso, I, the said
Willirrm Francis Hamilton, do hereby declare that the nature of ny said
Invention,and the nlanner 'of perfonningthe saure,are particularly describecl
as follows,that is to say: and ascertained
delineatedand set forth in Figure 1, hereunto fr
Firstly, in the improvements
annexed,,theletter a denotesan object glass or singlelens, having its focus of
parallel rays positive,and the letter b deno.tes
a meniscusor concavoconvex
lens, having its focus of parallelrays negativeor vertual, and the said lenses
are so disposedthat they have one commonaxis, the concavesurface of the
meniscusbeing nearestto a, and the convexsurfaceof the samebeing silveretl; l0
and I do admit the rays of light from remote objects o'n the side or region c
to fall upon and pass the lens a,, ancl converge of course towards b. Ancl
further, I do interceptthe said convergingrays by the meniscusb, which for
that purposeI do place at the distance from o, by preference,of ahout onefitth or sixth part of the focal length of the said lens o. And, moreover,I do t 5
nake the curvatures of the surfaces of the meniscus a such as that the
aberrationsfrotn sphericity,and from the unequal0r chromatic refraction of
light producedby the lens o, shall be correctedor nearly so, as to practise b)'
the contrary refractioneffectedin passing to the remoter or silveredsurface
of b, attclback again towards the conlnronaxis from the last-mentionedlens :0
or glass,at or near which axis a comectimage will be formed. Antl I do
viclv the said image b)' an eye piece of any of the usual constructions,
cotttatining
a sntall inclined speculutn,or otherwise,by what has been called
the direct view, in large reflect,ingtelescopes,wherein the focal image is
tltrown out of thc axis by inclining the reflection, &s may be clone with 25
' the meniscusin my said improvement. And I do further declare, that my
said intprovetnentis particularly adaptedto astronomicaluses, ancl that the
considerable
focal length of the leus c rendersit convenientfor bisectionas a
nrimomater. And lastl5,,as to .thesaiclFigure l, that the lines which are drawrr
iu contactrvith the capitalletter A, rvould,if continued,form an angle clenotingS0
the angle of deflectionproclucedin the incident ra)' b)' the refractionof the
lens c, anclthat the lines which are drawn in contactrvith the capital letter B
r,vould,if continued,form an angle clenoting;
the angle of deviation produ.ced
in the incident ra5' by the contrary refration of the meniscusb, and that the
lines r,vhichare clrawnin contact with the capital letter 0 would, it continued,Bb
fornt an angle denotingthe angle matleby the ray after reflection,and the ray
which impinged at the point of reflection. L l, l, l, shews the space over
which the false lights are diffused,which from its great extent rendersthem
of no consequence.And I do further declare,that if both lensesbe made of
glass of a medium or mean refractive power and o,fthe same kind of glass, 40
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(rvhichlarst,in order to avoiclthe tertittry chrotntrticrefractiott, is clesilable,)
hirr,ingthe convexsicleout,the single objecl lens rnir.l'be uradeplano-001]\:ex,
r,vrrrcls,
ancl that u'hatevelura\rbe the radius o[ cun'atttteof the saiclconvex
ntust ltave its t'adiusequal to
surface,the 00ncrl\'esurfzrceof the rnrrniscus
o three-ninthpalts of the said f-ilst-rnentioned
lirdius.rrttclthe convexsurfaceof
must have its lircliuseQuirlto five-ninthpalts of the said firstthe nteniscus
mentionedradius;0r in cilsethe lens a be a rloubleconvex,the last-ntentionecl
nurnbersmust eachbe diminishedto one half, ancl that such and the said
proportionsrvill in practice afforclau impt'oventent,
b)' which the iustrument
l 0 will be colrect 0r verJ*nearlSso,. And farther, that I ltave not consideredif
to be needfult,o explain the geueralprinciplesof optical theoly upon which
the implovernentsherein set forth are founileclirncl established,becausethe
saiclgeneralprinciplesare well knowu to opticians,who will easily apply the
sauleunto the said improveurents.
1 5 Ancl, secondly,in the implovernentdelinetrtedancl set fo'rth in Figure 2,
t,heletter A clenotesan achtoutrrticobject glass. to receive
herenntoaunexecl.
parallelrays; anclB clenotes
achrontatic
objectglassin ir'fixeclposition
a seconcl
lens; antl D, a concave
to receivecollvergingril)'s: antl tl clenotes
iur a,nrplifying
e5'e-glarss,
both rvhich lrrst rrre so rrclaptedto' each other r,vithlegalcl to figure
2 0 anclurtrterials,as to correctthe abetltrtionsof sphericityartclcolour in t,heeye
piece; ernclthe lettel rr denotest.he focal po,int of the first object glassA,
takert singly,.trndthe letter b denotesthe focal point,of parallel raJ,s,after
hirvingpassecl
throughthe lensesA and B, as conrbinecl
in the Figure.
:li

In rvitnessrvheleof.I Itttt'ehereutttoset nr)' ltrurdrtnd seal. the Tr,velfth
dtt;' of April. iu t,he ),ear of our Lorcl One thousandeight hundrecl
anclfonrteen.
WILLIAM FRANCIS FIAIVIILTON. (r.s.)

AND BE IT REMEMBERED, thtrt 0n the sarneTwelfth cla-voi April, in
thc Jrei.lrabove nentioned,the rrforesaidWillianr Francis Hanrilton cane a)
ir30 beforeiout I-,01'(l
tlrt-.King irr His (llttrncer)'.turclirclinou'ledgecl
therSpecificatiott afot'esaid,
and rrll anclc,r'er'-r'
tlringthrrleinconttrined,
in folm abovervritten, s)
Anclerlsothe Spec:iflcution
aforestridwas statnpedrrccordingto the tenot of C.
the Statutein that ctrsentircle
and provided.
?4
Inrolleclt,heszlnleTwelfth da.r'of April. in the I'ear abovewritten.
fi
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