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One embodiment of the present invention is a new and improved wide angle -
40 lens of the retrofocus type whlch corrects the aberrations generally encounteredin 40
close focusing, decreases or eliminates the sensitivity to decentration resultin '
- from focusing motion of the lens elements, and also provides a lens barrel in whic
the length is not elongated during focusmg This construction may be quite useful
in environments potentially damaging to the lens.’
45 Briefly stated, the present embodlment comprises a lens utilizing a front 45
grouping of elements which are fixed in location with respect to the image plane
and are generally afocal. The remaining lens elements move as a unit for focusing.
Since the front element groupmg in combmatlon is nearly afocal, the sensmwty to
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the length is not elongated during focusing. This construction may be quite
useful in environments potentially damaging to the Iens. 45 Briefly
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EFL=28. 7nm The aperture stop is | ocated befweenel ements L3 and L4. The
focal length of elements L1 and L2 is .-329. SAxinl Distantear |y twel ve tines the
EFL of the | ens*The IPaci ng beR#ditsn el emenBetween Surfaces3 vari eNa f r om¥a. 20nm
to 4.72mm for ‘Lg;’usi ng fro i nfindglags b 8178 4nm Nd 1S The rndex of
refraction and isithe 5 Abbe nurTZ)er.. The | epa3stimscl osed pagg. of gLpur se,
be scal ed for other i.mageR2rane si8#%8& and EFL.. Fi.g. 2 exenplifies the lens .
10 of Fig. 1 in a lens mognt 11 _\pieh includes 55&@ns:10 - barrel or
housing 12, -a lens muant 13, ‘and a"tocusing ring;gd. Barrel (l49§s pspyi ded
10 with a tamera nount inRdhe foriB8T threads 15, and has a | ongitudinal

slot 16 defined therein. 5pin-178H§8receiVed_iﬁﬂWDUnt_13 and extends o
through sl'ot 16 intogfharrel” 12 into an annul ar gigpve 18 in y4ghg ldsg Rng .
14 has internal threads 1®Réengagi 1pgisemti ng. external threads 23 on barrel

i2. As ring 14 is rotated,pin 17 H$E}5 sl.ot 1836hhi bi.ts rotation.of mount
13, and axial. novemepy i sK npart etf: mount - 13 -, 14 for - f o_culsd'3 -_tr-%‘vsel :

Fig. 3 exenplifies a seal@®d | ensipgnstruction,” Where there i'§7al so N6

change in the front vertex distance of the | ens288iring focusing. The frst
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i mage end of the barrel - 281l s . adaftldH to,be.COUBIgg to a camera body .29 as
by nmeans of threads 30, ngijhng 'vvigstyzﬂount_i_ng t hP-&3ds: 31 .of the canera body.
A focusing sleeve 3217s disposed wthin barrel 24 and has ijgsgr nal z3gr eads
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. The apenﬁre stop is located between elements L3 and L4.. Thé focal length
of elements L1 and L2 is ~329.5mm, or nearly twelve times the EFL of the lens.
The spacing between elements L2 and L3 varies from 0.20mm to 4.72mm for
onggsmg frgm infinity to 178.4mm. N, is the index of refraction and V, is the 5
. € number. - ' ' : . : . .

El_:I_-‘The.lens disclosed may, of course, be scaled for other image frame sizes and
» » ' Fig. 2 exemplifies the lens 10 of Fig. 1 in a lens mount 11 which includes a lens _
10 barrel or housing 12, a lens mount 13, and a focusing ring 14. Barrel 12 is provided. 10
- with a camera mount in the form of threads 15; and has a longitudinal slot 16 °
. .- defined therein. A pin 17 is received in mount 13 and extends through slot 16 into
K . barrel 12 into an annular tgroove 18 in ring 14. Ring 14 has internal threads 19
. engaging mating external threads 20 on barrel i2. As ring 14 is rotated, pin 17 in
15 slot 16 inhibits rotation of mount 13, and axial movement is imparted to mount 13 15
. for focusing travel. L oo e :
- Fig. 3 exemplifies a sealed lens construction, where there is also no change in
the front.vertex distance of the lens during focusing. The first group comprising
elements L1 and L2 is fixed in alens barrel on housing 25, a movable lens mount 26
20 carrying a pin 27 therein which extends.into an internal axially directed slot 28in 5
: barrel 25. The image end of the barrel 25 is adapted to be coupled to a camera
body 29 as by means of threads 30, mating with mounting threads 31 of the camera.
body. A focusing sleeve 32 is disposed within barrel 25, and has internal threads 33
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t hereof. A gear 37 is defr ned on the end of sleeve 32 and mashes with a

@On 38 on a shaft 39 journaled in body 29. A focusr ng knob 40 is coupl ed
a

haft 39. 5 To focus the lens, knob 40 is rotated inparting

ti onal novenent to pinion 5 38 and sl eeve 32. As sleeve 32 rotates,
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. _The BFL varies from 39. 56mm to 44. l6mm as the lens is focused from mfimty
to 258mm, - and the spacing between Groups IV and V varies as shown. The

25 aperture stop is located 1.59min behmd element L4. Groups I—-IV are fixed w1th 25
respect to the film plane. ' N _ :



L7 3. 000 1. 667 33.1

[err] 35.544 1.900 [err] 64. 725 L8 [err] -22.414

8. 000 s 1.717 48.0 L9 .

2.700 1. 805 25.5 [err] -56. 648 The BFL varies from
39.56mmto 44.16mmas the lens is focused frominfinity to 258mm and the 7
spaci ng between Goups |V and V varies as shown. The 25 aperture stop[
is |located 1.59mm behind el enent L4. Groups |-1V are fixed with 25 .

respect to the filmplane. 5 _ o :
1,484,321  7-_S .. 148432n this arrangerrent onI y the
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4 as scaled for a. 2@,8;,, iﬁzé& fage 9 -
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i mage frame while th ?[E:’ ﬂs@tlartythntﬂageMnerahmewfa to
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13.502 [err] = 41. 4% ’ | 5700 1487200 04
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2.164 : o 1. 805 Ry 25 28/640 1 | 106.030°1.900 [err] =~ -71.649
L6 S 14392 4.549 2.800 - 1. 80487 a5
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o o S L2700 .- . 1741 - 2718
R 35430 e T 1.741 e 218
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g Re 53960 otss e tem
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Ry 44190 o ceo e 255
e .. The aperture stop is located 11.5mm behmd L3 GroupsVandVI move from

a BFL of 39.2mm to 43.2mm for focusing from' mfimt to-203mm whlle Grou
I—IV are ﬁxed wrth respect to the film plane ey _ ps

PR The lens groupmgs of the- lenses are set forth in Table IV . - 15
. TABLENV. .. . |
Lens ~ . Statlonary Groupmg = ~Mo_rrable Grohpirrg' L
Tablel = L, L2 S L3—L9 '
n - :Ll—L6_ s L7-_—L9'.'

m LI—L6 o L—L9




[err] 35.430 1.212 [err] 53. 960 L8

9. 159 1.639 55.5 [err] -20.430 L9

2. 700 1.805 25.5 [err] -44 190 The aperture stop is

| ocated 11.5mm behind L3. G oups V and VI nove froma B FL of 39. 2mm t o

4 mm for focusing frominfinity to 2083mmwhile Goups |I-1V are fixed with
r ect to the film plane. 15 The | ens groupi ngs oft the | enses

at¢g set forth in Table IV. o 15 TABLE IV Lens . Stationary
Groupr ng Movabl e Groupi ng T blLe | L1, L2 '

L3-69 || 11-16 3,521 17-19 111 _.6|_-1-|_6

L7-L9 "6 The absolute value of the EFL( ) of the stationary, grouping is, afdddl Al - e
6 The abmgpect o thalEFE. ()). of the ¢veia [tlmr As, ustd hérein Qﬁalrrlﬁgr% groupr ng is afocal
with res| gvﬁl?aﬁf this. s'caH%“aEFE%‘%‘PEr‘}e“le {ea% s Hmeps the | d herein afocal

refers t FE of the, statronary groupr ng ber ng at “l éast three tinmes the
f ocal Iength of the over aII Iem 203F5 .

[err] It |s pref Fed . f ovvrn relat ons:ar:e rrarntavn‘éd [err
where [ et 11 lssprf “E 'B‘F ]l? qgéglgl‘ﬁ‘ﬁare[g%?‘l?tfmed ‘the conbi-ned equr vaLent]
focal | enyt R rof - Groups N apgd p{l> Fagd.sg,

[ eF r] t he conbr ned
equi val eI‘Yfl F@céﬂ} mg%t"& hﬁfleneaaﬁ‘llg’&‘sltl‘l’ °°(fl]1m“e¥¥t]7qm’lﬂ%’ &Tcélclf"l%ted | ens hawe the
foIIovvrn pqulronshrps LENS ' [err] ' [err] ~[err]
I(:oélees To, Tabl e .| :[:Bzg F,.z,m Bl ... ... 1.26°,..  [eor]

(7.01") 1-5 Table 10 i ‘131 '

(7. 99") [+t % e Cus even c ser b anrng the overaII | ens
after the,ENBvabI equpupr ngﬂﬁas redtdBd t he erl%c%fs'lr’Ots travel. This is

~merely agrUﬂgrgdL e&%% the klcn |fs $§ﬁ0m lfﬂﬁﬂ ar L gfolvy1€ primary f ocusi ng

novenent exa le 11|17 can be arranged so. that after
L7-169 -nmoviable 210 f or wa9 d fromS’an obj ast di statFe of ARFFnity to \n object
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may easily pe accs she chan R q&n; of the overall
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desé¢ribed and claxmed a w1de angle lens of the retrofocus type which comprises
from the object end to the image end a first negative group, a second'negative
group in the form of a meniscus: having a concave image side surface, a third
~~ positive group having a convex object side surface, a fourth positive group having
35 a convex image side surface, a fifth-negative group, and a snxth posmve group . 35
havmg convex 1mage and object s1de surfaces. A

WHAT WE CLAIM IS:— i '
1. A wide angle lens of the retrofocus type com r1smg a housmg, a f1rst lens
grouping. in: 'said ‘housing. at the:object engd thereof; the: absolute. value of the _ : .
40 " equivalent focal:length o said:first-lens:grouping. bemg at least-three times-greater: 40
than the equivalent focal length of savd lens, and & second:lens: grouping -in :said '
housing, said second grouping comprising a plurality of lens elements in fixed
relation to each other,: said second lens grouping being:moyable forwardly in said ¥
housing a predetermined distance for close ocusmg of said lens whilst satd first
45 . grouping is stationary. 45
2. A lens as claimed in claim 1, wherem sald first and second groupings are :
.movable toward 4n object-in fixed relation - after ;said predetermmed forward
movement of said-second grouping. - -
_ 3. A lens as claimed in claim 1 or 2, wherem sa1d ‘second lens’gtoupmg 1s .
50 moved for focusing by means within the housmg 50
4. A lens as claimed in claim 1, 2 or 3 in:combination with a camera body, and
means on said camera body coupled to sald second lens groupmg for providing
focusing movement thereof. .



positive g p h ect side surface, a fourth positive group
havi ng 35 m@ #ﬁ"iﬂ j l] surface, a fifth negative group, and a
si xth p05|t|ve g ng convex .inmage and object side ‘'sur f aces.

WHAT, VE CLALRA | A vide angle |ens 'd®483He retrofocus type comprisif
hOUSI ng, a fi rst Ienmgmpuewg:ue of heiBFLITB) of 0@ satio @,Ciiaﬁaﬂvﬁdher(%f
t he absol ute val ueespest ta the EFY. (F,) of thejovevalll lewst A$ uted|heteamafodul pifers &0 the fi-r st

| ens .groupi ng bei Eiﬁ ”}fégé‘f’“ac’hpé’ép‘ﬁ Reiee @frl?éitéf“ tmss thy ﬂ"‘! Hég%a&ﬂw ent
focal | engt h of sal ens, ‘and a second | ens grotping in ‘'sai d. housi ng,o—sal d
second group?ng conpri si ng . a plurali ty ili;1 365.5 el enent.s. in flxed r.el at

to each other, sai.d .secon .ng-nmovapl e orvvardly in sat
housi.ng a predetermﬁ egfgﬁlgég}efﬁ &‘@ 8‘%@7 gt m"gal 3 1ens’ vhil st

said-first 45 gI‘OUpI ng - i s st'at |3qna,rgp,,; 15 F,

45 2. A lens'as cI 1, wher aid first and se roupl ngs
are novabl e towar {; gﬁlg&% tl?“l‘?(’@(f“?%l'%ﬂ ﬁ°‘3{"f'%dre F‘&“‘Jf"é‘gg‘f‘ m ned
forward novenent o secon groupl ng. 3. Alens as clainmed in claim1

or 2, wherei®h said. second Iens gt oupL.‘n@gﬁ.@lOF .moved. for focusing byo
rreansvmthlnthehus g. sasc al m 37in
combi-nation with - ﬂé& lgj ?ﬁ “Bsa#bf"éd fé{)dy coupl ed
to sai d second Iens grouplng or prov |ng cu5|ng nnvenent t her eof . 6
1,484,321 The absdEdSe val WFof theFsdfpl [ erFyFof the ﬁoaliae%)'ﬁary grouping is

afocal W th respe The [err T~ 1ne erarlg d herein
af ocal refers to tﬁ%bILEFL oflll:?te sta |gnary g(r}éupl ng. %el ng at Plz'gst ‘three

tineés the fdgal | dageH of t W89 overall7l.ens dr31[err]7lZF | s pﬂ@.ﬁi’)red t hays

the foIIovmn rel are |nta| err,], . where EFL of the
| ens” and [er?] |sq'1lf“+1'§ﬂion‘g| fdd eqw @S?eng fc}(‘ﬁ"gj Ien%% of V.and VI,
and- [err] wher e [er%mposs}ﬁ'q “ocu ven?&t? Il\ullg‘vl'u?q}iiovera?llle | gpectltthxﬁgg? OUpS | l 1

and ‘tV. The di scl 9% # serdly la Gotjupateshif;

[err] Q accomplis| Q;h; er the primary fogusingomovEmeiftab| e |

3. 61 forwfr(:irE leog;:cl: :llfs f7T ﬁ}} t%ea:t;%?e Fobor L7—L9,§n :
1. 57 1 31 through of forward\travel ntire lens may @i) focus .19 o
2.18: 1.46 an: Obje te(hst]mce 149 (7rin196t')89 1E smaybéasﬂ}t be fam@hﬂmen cl oser
by moving th oveﬁ;afl an;F g [E,ﬁ f ve%ﬁﬂ? FRIPIREIXE facthe FoMing he end
of its travél. ThPEUREeRRIEEY PAC 8 iﬂ%&&”e“&? etangiing B ing r&Fd?&%leé hed
after the pri mar ywhiok gise a@elmavmxga uali®fUvhile focusing to fiedf thex RETBFE stffom thens  of
Table |11 can be &pllt Fmble @f deousingy witlin #ighe EF'9 while wainthidfingoan an

ol ect i fzm;ff;?:‘;ﬁ; %ﬁ o SRR R o AN I (B 2 R 11 04

Obj ect distance 1£tem7ch¢mb)cct5m89> EEhmag'Ehmé arfist negativé grobp aasccowpiegaived
mechanical ly by n8ie é" nqa @‘rﬁl%%@?ﬂg% a third ho

ot ng 55 he o BB e AR e Ao oy Vi

25 The descri bed Mﬁ@r@&mﬁhgemna\objéa sMedsarfmg ens of the refrofocus

t ype:whi ch give exce g@g&%ﬁgﬁl ity -while focusing to less than ten
EFL'$ fromthe fronty gi ﬁ@#}{rsfoeﬁs R bR Adikife, i tenEFL" S
whi Ig mei nt al ni Nggraupifg af sakEhous o 6t e Klicpoof,(the ubsORE: value of the :
g equivalent focal length of said first lens grouping bemg at least three times greater. 40
than the equivalent focal length of said lens, and a second lens grouping in said
housing, said second grouping comprising a plurality of lens elements in fixed
relation to edch other, said second lens grougmg being movable forwardly in said
housing a predetermined distance for close ocusing of said lens whilst said first
- 45 grouping is stationary. 45
2. A lens as claimed in claim 1, wherem said first and second groupings are
movable toward an object-in fixed relation after said predetermined forward
movement of said second grouping.
3. A lens as claimed in claim | or 2, wherein said sccond lens: groupmg is .
50 moved for focusing by means within the housmg 50
4. A lens as claimed in claim 1, 2 or 3 in combination with a camera body, and
means on said camera body coupled to said second lens groupmg for providing
focusing movement thereof.
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30 I n our co-pending application No. 36800/74 (Serial No.
1,484, 321) there is 30 described and clainmed a wde angle Iens of the
retrof e ¥a Gt .

first negatrve group, a second negatrve group in the forntof a nenrscus _
havi ng a concave image side surface, a third positive group having a convyg

obj ect side surf II tive group having 35 a convex i nmag
si de surface, ﬁﬁ"ﬂ?ﬂﬂjml l”]ml)up and a sixth positive group 35 hav
convex i mge and obj éct *si Be Surf aces. };\V—@ VE CLAIMIS-- 1. A wide angle
| ens of the retrofocus tyvpe rarmrr Si ng r?ﬁkr ng. .a first |ens nrmml ng Ln
sai d housi hg/at t he. cﬂ)jAaats aecldmt-,dnhrcmﬁloih&h&bﬁ@hﬂﬁﬁtg{-&imnﬁﬁadehpofw

equi val ent focal | @! arom whigh domprises a firstdiveggiog iglemept brd mepcond dogessging hr ee

times greater 40 3 Atlplﬁ a?&%h\éa‘lnecmmg%%l'eld @W%mﬁ&iﬁ??flﬁﬂeccﬁd §1em9n'€sd a

second | ens gboupi i@ menis&@i-d Nousl N secon

plurality of lens el e'fmﬁrieaasnlaﬁneimjclﬂmllatrﬂmhd'm md::l’frst eddn:ond

| ens groupi Nbei ng’“ﬁt&‘f}%?‘é?sf‘ﬂ? W&‘rgf eqopd gropns being diver ‘{fgm& ‘g"@t!@ |

di stance for close ﬁrﬁgﬁmu SHOH° PONng FomPLises 8 fiverTgent @pnispus and ablgr oupi ng
is stationary0-- . 8 wade angle lens of the retrofocus type as clmmed in clalm lor2, where1r£15 2 10A
| ens as cl ai med i nsad ;retlmnsar °1fﬂI°F1 :
movabl e% oward an ﬁ 1an r°§t %Eg gxforvvard
movement of sa| ds fg po v ¢ 2,
wherein said! econtburtbmgsl nssa Ehvex lmagmmnesdrfaayraﬁ reangs
IR o o B ;: b Pty % et o
with a camera bodygrogsy Selatbniia hmfaat Vsaliiitlg afn |

second | ens gj oupi saifd finsu*gr pingndmm 8 sftttimsrymgsatmh/cmmmto fbdsmrsﬁd)iens to w117hm
1, 484, 321 ten: equlvalent focal len s of said:lens.

claimed in clLaim 1seg5n ﬂ%&é’gﬁlﬂ sfx\ %’ggﬁﬂﬁ?ﬂf’gﬁwl‘f?ﬁé’"ﬁgb&f’mg si ngl e
group whi ch conpri sesleaAl lt:rssﬁ claimé@ irtlaith 8 tsaid R€bodd: Ex@ﬁﬂﬁ@sf&ﬁwbﬂl ng

el ement . A?I ens%ﬁ%hg ﬁvupﬂf Aai [‘rrS8 wher.ei n bot h of sai d first. and
second el erre :_ PR AhEIS raed, j8 claim 8, wherein 25

5 7. Alens as clai med in ‘claim1. or131=\bhpre|1rnpa|d fr rst gr.qupi ng is
ranged in foiir |ens groups the f| rst arrd second groups bei.ng divergi ng, -

the third and four‘i" y%‘rh é a@ﬁ‘éﬁﬂf“ﬂg‘“é&“ﬁhr&@@ﬂs

di vergent neniscus” ang Al i herdi . 8. Aw déangle

| ens of the mgtrofocus type as cl alrredlnc laim1 "2, wherein 10 sai d
first and-second gr oupi ngs-are f or med 7y 2aFpkurBFd ty ‘of | ens :gr oups whi G0

are provided i-n sajg haug i mage
end, a f4| rst negat Fvier tigs E&%é’gﬂ’ fgggg ;@gfa%v%&%ﬁggbﬁ%dﬁ%&é‘% L{IF
meni scus havi.ng a convex obj'ect side surface, a thrid.positive group having

a convex object side surface, a 15 ... fourth p05|t|ve group haV|ng a
convex i mage side surface a fifth negatrve group; "l T 15, dand a . si xth
positive group havi ng convex i-mage and ‘obj ect; si:de. surfaces ‘said.first
group is in said first grouping, means for noving said second gr oupi ng

mai ntain all groups therein in fixed relation to-each other relative to
said first grouping while said first grouping remains stationary in said-
housing to focus sard | ens’ to mnthrn 20 ten equrvalent focal | engths
of said |ens. .209. Alens as
claimed in claims8, wherein said second grouping is formed by said second,
third, fourth, fifth and sixth groups. 10. A lens as clainmed in claim S8,
mherern‘sard second groupi ng is. formed by said fifth-and sixth groups 25
11. Alens as clainmed in claim8, wherein -
25 '

%



[err] where [err] is the conbined equivalent focal length of the third and

fourth groups and [err] is the equivalent focal length of the overall |ens.
= S

t he conbi ned equi val ent focal length.of the fifth and sixth groups and
[err] is the equivalent Tocal |ength of the overall |ens. 8

1, 321 8 13. Alens as clainmed in

cl H",mamm&" ” ! Iy by the follow ng data where the.elenents L1
an 2 corrprl se sal IsI'ss groupi ng: Axial Distance Lens Radi us (nmm
Bet weeh Surfaces (om [err]484321 Jerr] 5 - RS

38.387MM  * 13, A lens as claimed in claim 8, defined substanhéll_y the following data NS
2.435mMm  where the eldménisOBl and I&flcoﬂlpR& said first grdxﬂnn@gS 8. 5083 -119. 389
10 L2 Distance. 167 — 1. 7995
112533% ,_I‘%l%,__) adlus%%m??? 4. g@ urfaceg( 178 1b?’ V‘1l 2 180

15 9..369 - :Rl 49 (B$Q7ntm L L w-.z 159
18306 . 5.-@_ . 18]72? 776 20 _.2.4;35mm 15168 : 642 o o
2. 581 L '8.5039 - RO - -22 141 L5 '
6. 000 R3 1. 7417(9389 27. 5 R10 -109. 562 L6 . - '

5. 7740 L2 il 76%5? s 40.3°25 7167 - Rﬂf995 '_..4_2-21. 13110

25 0.135 Ri%" 317 IR S 2. 454

1. 8467 23. 8 RSB - 18. 125 386 30 : B S '

2. 239 L3 ' 2889 R14 15?8 75159I§8
6.0005 RS 1 goi4% 46 5 Ris 939 -~ 22.374:L9

1.500 " R71. 805249,037925. 5. 35. . . RL6. - .--54, 363

35 Where LIAL9 are lens_el enents fronﬂ!iﬂe Ob] ect tldwﬁhe |361§ge end, R1-R16
are radii of th&8surfat®@d™®f ‘t he |ens ,elements, Nd“is the |ndex %

refraction and [R@rr] |_522t1h13 Abbe nunber Iof el errents L1- L9. 9
1, 484 321 L5 - 6000 9 - 17470 275
' R10 ~109.562 - . IR _
L6 AU B 5774 - 1.7620 03 -
25 - RIl 21131 . - : L 98
| o | 0.135 S o
RI12 - 55725 - - L S L
L7 S 2454 © 1.8467 23.8
R13 26.386 - S T ' :
' I : 2.239 | 30 L
. Ri4- - 76751 . : o ' : - :
L8 o S - 6.000 - 1.8042 - 46.5 .
. - . RI15- 10374 L .
- L9 » S0 18082 255 3
35 o R16 - =54.363 - . - - 35

Where Ll——L9 are lens elements from the object to the image end Rl—R16
are radii of the surfaces of the lens elements, N, is the index of re raction and Vis
_ the Abbe number of elements LI—L9., -



14. Alens as clained in claim8 defined substantially by the foll ow ng

data: Axial Distance Lens Radi us (nmm) Bet ween Surfaces (nm
[err] [err] lerr] 30 600 11 _
7. 000 1.487 70.4 5 R 170.290 . 300 [err]
34.231 L2 ' 2.985 1.487 70.4 1
R4 _ 11 5 67.235 L3
2.000 “ﬂg“@ mﬂ i[i mb [err] 25. 201 15 o
6.171 [er r] = - 3. 200 _
1.806 40.97. [err] .—644 608 7 931 A(384,321 [err] -34.429
20 L5 26..6
Corr] \/8 29 911 1 1556 le[n tjlalmed in c]la}m § é%ﬁ%?%pbstantlflg by the folle.JgG&ta
4.832 [err] . -19.289 - AxialDistance = 1.757 " 47. 7
4.70- .10 [err] 'Lens 41. Eaiimstrﬂm) - BetweenSurfaceS(mm) Ng o ‘G 000
1. 667 33.1 30 — gde T 35. 544 1. 900 [€&rr] ~ 64.725 L8
8. 000 ~rs Ll 71 S 4 [err] 70002. 414 35 1487 L9 704
2.700 1.8 - 2®.B™O[err] - -56. 648 Wiere L1-L9 are |ens
elerrents fromthe obje toths;}gﬁrage end RlQQ17 are the radii of the
surfaces. of the | gn nent s ‘[ i's the tgggex of - refr@qg-ﬁ on q(ml [err]
i's the jAbbe lOurrber of qt‘errentleSHLQ - 10 10
1,484, 321 : - 6.909 157 A lens as claimed in.
claims8, defined s&bst dhtial l yGWSt he fol | oW, Bish dat a: Axi.qlseddi st ggige Lens
Radi us (mm) Be[t‘ween Sgsj@ces (nrr) [err] _ lerr] [err]
54.600 5 = 15 L1 - B ftq077 , 6.171 - 5 700 o - 11887
70.4 [err] ' 937 48 0:[er . - 28.64 S ' -
5 800 . 758 %‘7 _52960% 02007 h l._806.l 40.7 -
SRR e 7931 - |
s B R4 . 2358 o . 1162 266 - D
. Ry 820011 . .
ST _ 1.350 . _
e e R AL T S
25 16 R,  -19280 . ) 11571 417 B
S . . 470-.10 - o
c o Ry 415140 _ L L o
. L7 - . 3.000 : 1667 331 S
L™ T R MM ™
S LS Rig' 64,'-7.2-5 _ 8000 - LT17 480
' S Ryg . =22414 e L
'35 L9 ' - - . 2.700 < ' 1.805 25.5. 35
: Ry : ,—56648- : e

. Where Ll—L9 are lens elements from the ob ect to the 1mage end Rl—Rl7 :
are the radii of the surfaces of the lens-clements, Ni ; is the index of refractmn and
V, is the Abbe number of elements Ll—L9



10 [err] 11. 392

10 4.474 Rs 28.640 L3 2. 000

1.517 64.2 15.990 13.502 _ _ : 15 [-ewr]

41.450 L4 ' : 3. 200 : 1. 689

31.2 [err] 840.70 3.342 20 [err] - -70.750 L5
2 25.5 [err] 106. 030 1.900 [err]

s o WM gt
1 4 4675 ¢ 5 Pert 220 4.098-.10 [err 48. 140 L7
2. 7002 1741 27 i Lert} $oa30 1. 212
~30 [err] O ISA lgwsp_:tgtmed in claim 8, defined substantially by the following data:9. 159 N
1.639 55.5 Jerr] -20. 430 LQy 2.700
1. 805. - 2bedd Radma(im{,)err] netwee(fl me%g re L1N59 areyl ens el enents

fromthe ob § FA Brere he—ad : .-e sur-f aces of
"the |l gns el [ent S [errP*P® the |ndex refractlo 'i,s"t he Abbe.
nunber . of eFenenk; L1- lf374¢00 . 53@’ A wi de aﬁd?g 2@ 4 of e o

retrofocus type constructed and arrangged 40 substantlally as >
herelnbeforE desﬁflbed ﬂ#?ﬂ ref erence and as ilhgg rated in, the
accon?pnylng dr agd ngs. g3YS & SQUIR% artered nt l‘énts 10 Fl eet
Stree London, EC4Y 1AY Agents for whwm Applicants. Prlnted forlﬁer &

Mpj esty's S tloﬁery Of 28649 by the Courijer Press, Lean1ngton Spa, 1977.
Publ i shed by t hegPat ent ;gbddi ce, 25 Sod®fanpt on BU|IéF%gs 6¢-dndon, WC2A 1AY

fronlwplch copi es nay be talned 13.502 o 15
R, 41 450 : _ :
L4 . ' : 3.200 IR 1.689 312
Ry 840.70 o . . _
20 . R, 20.750 - 3342 - o
C - LS - e . 2.164 S0 1805 25.5 20 Lo
25 L6 _ L 4549 - 7 1804 46.5 25
, ; 4098 - .10 .
Ry . 48.140 - _ _ ,_ .
L‘_l, R 35.430 . 2.700 - 1.741 2718
. Nyg . . e - g )
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- Rys 53.960 - - : o :
L8 , - 9,159 S 1.639 + - 555
o Rll : —20.430 ] e . - . .
5. 0 L9 N .~ 2.700 S 188 255 B s

, Where L1—L9 are lens clements from the object to the lmage end RI—R17 '
.are the radii of the surfaces of the léns elements, o I8 the mdex of refractxon and
V, is the Abbe number of elements L1—L9.
40 16. A wide angle lens of the retrofocus type constructed and arranged 40
: ' substantlally as hereinbefore described with reference to and as illustrated in, the
accompanying drawings.
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