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: ON THE TESTING OF LENSES.
N the -l“-'l:"'-'nrl'lll'l,l'.l‘r'l'ln'r.;l.l.r-.'-.'-'J?.'r'.l.' Woehenblatt of 2Gth Febrnary,

18ra ks : .
18 an article on the testing of photographic lenses.

I writin
AN on “ cheanp le " o oave i :
that com I lenges,” we gave it as our opinion

an .

“!:ﬂ?.fgfmt:-”.”f a lens. Bearing this in view, we would

editop n-}' ’fiur JE””' readers the advantaga of all that the

T Wochenblatt has to say on the subject; but,
ftinately, his article is very lonz. We ghall, how-

EVap . b .
+ endeavour to give the gist of what he writes,

n 5 . 2 : :
st 1:1;. following four questions he e mveys an idea of
i iréction the testing operations are to take—that

15:! t'] En " oy
¥ y L 1 ] i i TF : r 4 s - :
g what (ualities we have to investicate in various

thr W 11t ||1f'::1'I?!E ._f:.E .h:_nhun,mn will the lens ,L{i'l,ru., and
S0ugh what angle ¥ |

fUEI;.l {;aﬂli,};ﬁt 18 the relation between the aperture and the
8ng% i - —that is to eny, what is the rapidity of the
:]' 1 ¥ b 5 ’
ﬂlll'l:].{“};“ Elmt' 18 the relation to the focal 1{‘-T'I.11"Lh ta the
ch JITE].:LP ground glass which the lens will illuminate 2 "

L

TP nearly do the chemie: d visual foci of
lens ¢oingida 2 y ~ 'mical and visual foci of the

Tha
Hlt-'lll]u_q-
n“HWEr
Peforg ¢

:‘-n_ter of the article pertinently remarks that
§ It might be supposed that we could find an
h‘iihg'll:p_-ﬂ.t:nnl ND_, 2, .'_ll]d that part .:.f_?ﬂ.iu, 1 wllf.-::_h
808, g0l ia angle :?f view IIIJIL':]H:].[HL in the lists of optici-
luﬂ.nuiﬂﬂtur-'-”::ﬂlth '.]rh‘! cige, | hi ]:'1'r1'31tt':f_! il same It']]_d.
90863 the di:un TE.“E stating as the apertures of their
Opaning ¢ th‘e neters of the r:fnurn‘mrmhu-ln,q, instead of the
1t 18 quite nr hann ; and of giving the back foens—which
Otng, rﬁﬂllp;?‘i‘] SIsALy 10 kl]u'ﬂ.'_—-lnst-.aml of the q_~.-1uuralﬂ,1
PAing the Jang l"m"f figures (uit2 useless except for com-
Ome 0ptininns s of one particular list together. Again,
Cover. t:i]-:g‘{;-ﬁf In stating the siza of plate that a lens will
Will s fﬂir.d 1t|§|ﬁ'i'ﬂ be well within the mark, so that there
1@ Yary mrl:mlzut]!:mélqtn the very corners, Others mention
lll.'“tﬂimtimf plate that will come within the eircle of
wi .
Euh'-at:llrl‘;jzf“;”w:l that in these questions nothing is said of
of di ric ”*l‘!:ﬂﬂpih of focus, or of presence or absence
thag thig . .IL is, however, explained of depth of faous.
808 ang e oy ) d0termined by the focal length of the
OF the leng ﬂil}ﬂflf’m”".r being quite independent of the form
1) qu—’llh- & t 18 |i|',-1llt.|'.1t out that the itl"fﬁ_—q‘_{.qa‘tir:lll into
A digggy Y and extent of definition will naturally result in
bl ﬂft}aﬂ“trir.lmi curvature of field exists.
100 ig 8¥hon I:| en fn:l: granted that lack of mFLl'j,';lhlt;iI dofini.
& “r}gn‘?&tur}r '?"Hli with en rvature of field, Now thare can
May 40 rl_l;nmL:LIcu thanthis. Lack of marginal definition
M enrvature of field, bat it mav also he due

1 st} 32 f
18T of
tWo other f].L-‘ft_:'l,:L‘-i_. namely, lack of eorrection

paratively few plmi-mgr:nph_urs know how to set

of marginal rays for spherical aberration, or astigmatism,
It is easy to tell whether lack of marginal definition is dne
ts roundneas of field, or to either of the other two defects
mentioned, If it be duoe to roundness of field, pure and
simple, it will entirely disappear if the ground glass be
brought into a certain position nearer the lens, The
marginal definition will then be as good as the central
definition was before the ground glass waas shifted, IF the
lack of definition be due entirely to spherical aberration of
|'|l|r|_'-|r'llll_" '|:|;_'['|-:'i!.-i|:_ or to .'Hlig]n':l.i-il:li, any Chh.ﬂ_*_':l' of the g]‘-:':llil::(]
rlasa will only make it worse, With a t_.;'ix'.rn amouant of
luck of marginal definition, that lens will be the best in
which the fault is enti rely curvature of field. In this ease,
the form of the object may be such—as, for example, in
the rase of a group with the iiglll‘ﬂi-i at the L'!ilgﬁ nearer the
lena than those in the centre—that the fault will not be
evident, Indeed, for certain subjects, the lens which ex-
hibits, with a flat object, lack of marginal definition due
to roundness of field only, will do better than one with a
flat field ; but with the other faults, no disposition of the
subject will make matters better,

The differance of effect produced by spherical aberration
of oblique pencils, and of astigmatism, may readily be seen
if a cross thus: -+ be drawn on a piece of paper, and he
focussed with a lens so that it falls on to the margin of the
eround glass either near the top or near the bottom, If
the lack of definition at the margin be due to spherical
aberration, both the horizontal -and the wvertieal line of
the eross will show with equal distinetness. If it be
due to astigmatism, one line will be sharper than the
other, '

In most cases, lack of definition at the margin of the
oround glass when the centre iz sharply focussed, is due to
both ecurvature of field and spherieal alierration of obligue
pencils, often with some astigmatism superadded.

The test for absolute central definition should be made
without the ground glass, a very short foens eye pi ce being
nsed, or still better, the focussing glass may 1 ave a clear
apot in the middle. The quality of definition at a distance
from the centre of the pround-glass is examined in the
same way, the eye-piece being moved in the direction of
the axis of oblique ]5p]|{:iis nearer to or farther from the
objeetive till the position of maximum sharpness is reached.

FExtent of curvature of field is judged of by the aid of
ﬂu_- gr{}u“r_l_-.r_f];mﬂ, _."||L 1] ﬁi'l_fl,_"i.'i guch asa .'-l!.l‘:iight l.'lll‘]..ﬂk W&Lll
is selected. the camera is placed opposite it with the axis of
the lens perpendicular to it and the focussing is performed
for the centre of the ground-glass. It is then observed
how far it is necessary to approach the ground-glass to the
lens to cause a spot of the illl:li_[r'.lllf_‘m' T.-lll'_‘_l'-.ig,':lj of the ground
glass to be in as sharp focus as it 18 possible for it to be.

A good deasl is said by the editor of the Wochenblatt on
the disadvantage of the non-coincidence of visual and

HG
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