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To determine the acuteness of vision, we measure the smallest
angle at which objects of known size and Imown form ave distin-
guished.

The value of the ongle at which the eye perceives difinite objects depends on the number of
percipient nerve elements which are implicated by the retinal image. The peroipient aloments,
however, are not distributed in equal nnmber over every part of the retina, but decrease in a
cerfaln order from the cantre of the yellow spot to the periphery.

Correctly speaking, the acuteness of vision would be inversely proportioned to the number
of percipient retinal elements which, nf the amallest visual angle under which definite forms
awre recognized, ore implicated by the retinal pieture, Om this aecount the determination of
the acuteness of vision, being in inverse ratio to the smallest visual angle, does not aiford
us an absolute bat only o relative valnae.

To determine visual angles we measure the extreme distance,
at which objects of definite size (e. g. letfers) can be recognized,
or we measure the size of the objects which can be distinguished,
when placed at a definite distance (e. g. one foot).

The uangles at which objects appear mry be ssid to stand in inverse proportion to th®
distance & in direct proportion to the size of the objects, provided tha angles nre smoll; it
however larger angles are concerned , then the size of the object must be astumed o be twice
thut of the tangent of half the angle.
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Square letters whose limbs have a width equal o one fifth of
the letters height ave generally distinetly visible to a normal eye
at an angle of five minutes.

A& objects snsceptible of mutunl enmparison , oupital Jetters of the type known as Egyptian
Puragon have basn selected: They are square letters wll whose limbs, whether horizontal or
vertieal, are of cne thickness.

To atbain, if possible, more uliform dlstinciness 1, J, M. Q, W. X, are omitted.

As o standard of vision we adopt clear & accurate perception, not uncertain recognition of
ohjeets.

The sizes of our letters, as well as that of the interstices by
which they are separated, accurately measured off upon the
lithographic stone, are as follows:

No. 1 = 0209 Paris lines. No. XI

2,304 Paris lines.

i I = 0419 .- a Sl ass L,
o A0 ="0628° - N = s e
L, IV=088 ., . . XX = 1B u b
» Vo= 1047 3 5 XA 15288 2 e
R N 2 T S 5 s XL =" 83i7 . 5
» VIL = 1466 3 a L =10472. .
» VIII = 1676 7 s X = 148800 o .
. A = ILBRE 1 = » @ =203 -, .
» X = 2,094 % = s 0C = 41,886 5 5

The number surmounting the type expresses in Paris feet the
distance at which the letters are scen at an angle of 5

PHE DEGREE OF ACUTENEsSS OF visioN (V) Is EXPRESSED BY THE
RELATION OF TIN DISTANCE AT WHICH THE LETTEE I8 ACTUALLY
pEEN (d), TO THAT AT WHICH THE LEITER 18 APPARENT AT AN
ANGL: oF Five mivurEs (D).

v d

D
1#'d and D be fouud equal, & No. XX be thus visible at = dlstance of 20 fect, then
B = 2-8- — 1; in other words, there is norwal acuteness of visiom. M, on the conbrary,

d he less thin D, and it No. XX is oaly visible ab 10 fest, No. X only a2 & No. VI only al
1 foot, these three coses nre thus pxpressed respectively

— —'0=‘)‘

20 5

V: ]g'ﬁ= li‘.’;
¥ =t

d mpy sometimes be greater than D, & No. XX De thus visible at a greater distance than
20 fegt, In this case vigion is more acute than the normal average.
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Perfect sculencss of vision ocenrs ouly with exaet accommo-
dation for the given dizlance. By means of a complete series of
test-types the limits of accommodation & refraction ean thus be
ageeriained.

Since the acuteness of vision, within the limits of accommo-
dation, is necessarily the same for every number, it follows that
experiments with letters of different sizes, placed at appropriate
distances, supply a test of the patients sineerity & ensure the detection
of altempis on his part to simulate, exaggerate or dissemble.

In astigmatism horizontal and vertical lines cannof be seen
with equal c¢learness at one and the same time, because in it
the focal distances in the two meridian planes are unequal: In
consequence of this, the squares of a dranght hoard appear
clongated in one direction as grey lines.

The extremes of difference in refeaction, in eases of astigmatism, are found in meridian

planes which are perpendicular to each ofher. The direction of thess planes however usually
deviates more or less from the horizontal and vertical.

The size of the pupil is not withouf its influence upon the
acutencss of vision. If there be little light, vision is more acute
in proportion to the dilatation of the pupil; contraction of the
pupil, on the contrary, inecreases the acubteness of vision, where
accommodation is imperfect, or where diffuse light comes into play.

The amount of light required for vision is variable & depends
especially upon the degree of light to which the eye has been
exposed the moment previously.

Our letters appear nearly alike disfinet to normal eyes, whether
they be printed in black upon a white surface, or in white upon
a black surface.

Slender lettars are perceiveid bebler under the later, whilst thick letiers are betier seen
under the former conditions.

When the acutencss of vision is lessened, especially if the
diminution results from diffuse light arvising from turbidity of
the refractive media, white upon black is better seen than black
upon white.
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Coloured letters or white letters with coloured illumination
supply the means of ascertaining the acuteness of vision for each
colour, In limited light all colours are not equally well per-
ceived by every eye. If the refractive media of the eye have
a certain colour, that colour is seen better than its complemen-
tary colour; in colowr-blindness relatively more light is required
to make those colours clearly visible, in regard to which sensi-
bility is impaired.

Prolonged couwmplution of ene colonr produves tamporary colour-blindness.

The normal acuteness of vision decreases with age. (1)

Reading must not be identified with the recognition of isolated
letters: in one respect reading is easier, because some letters
can be guessed from their conjunction with others; in another
respect it is more diffieult because the letters of words, as they
are usually printed, are very closely arranged.

Tn experiments in reading, fluency is chiefly to be regarded.
With a contracted or interrupted visual field reading is less
fluent.

The reading-tests appended to our letter-tests are prinfed in

type as mearly as possible uniform with that selected for the
latter.

As addltional reading-tests where with to vary repeated examinntions & to determine the
degree of acofeness with which ordinary print is seen, we refer to JAEGERS test-types:
The letters in these are not squore, are of unggual thickness & mutuslly dissimnlar both in
dimensions and definilion. For thess reasons they are nod quite comparable with our letter-
tests. I, by measuring the height of the lines, we determine the number, which exprezses
the distance at which they appesr under an angle of five minntes, then would (JAEGER'S
Behriftsoalen, 2nd edition Vienna, 1850).

No. 1 of Jaeger’s Test-lypes 0,2 Paris lnes be nearly eqmal to No. )
w 5 " » 0,45

b W % wm ow owoe L

n T w o» » DRSS N AN s e | TG

w AL,y " 088 & o LT wm % A 1v.

w B . - L T N R SR e V.

w Mo - 1,5 » e x o @ wme VIR
w18 u W B o s e s o owow XVOL
SRS 8 5,5 R P R R, o o
w 2oy s s 8 # wl B B p REEVIIL

(1) We hope to be able to communieate at n foture time additional data concerning this
point. 8.
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CLATDIUS CIVIGIS WAS & DATAVIAX OF NOELE RACE, WHO TAD SERYED TWENTY-FIVE YEAHE 1N 90R
ROMAN ATNMIES, HME WASR A SOLDIER OF PORIUSE, AXD WAD  FOUGHT WHHREVFE TN HOMAX EaGLES
FLEW. AVYER A QUARTHR OF A CENTURY'S SURVICK HITWAS SINT TN OATSS T0 RUME, AND 63 mRoTilER

FXRCUTED, BOTH PALSEEY CHARGKD WELH COX3PIRAGY. UCA WERE. TIR TIIUMEHE ADIUDGED TO HATAVIAN

I

AUNILIARIES, HE ESUAPED WITH LIFE, AND WAE DISPOSED TO CONSECHATE WHAT REMAINLD
OF IT TO A NOBLER CAUSE., CIVILIS WAS NO BAKDARIAN. LIKE THE GEAMAN HERO AR-
MINIUS, HE HNAD RECEIVED A ROMAN EDUCATION, -AND HAD LEARNED THE BDEGRADED

CONDITION OF ROME. BE ENEW FHE INFAMOUS VIGES 0F HER RULERS; HE BHTATNED

III.

AN UNCORQUERAELE LOVE FOR LIBERIY AND FOR HIS OWX RACE, DESIRE TO
AVENGE HIS OWN WRONGS WAS MINGLED WITH LOFTIER MOTIVES IN 1IS
BREAST. HE ENEW THAT THE SCEPTRE WAB IN THE GIFT OF THE BATAVIAN
SOLDIERY, 1T SEEMED A TIME TO BTRIKE A BLOW FOR FREEDOM, THE DETAILS

I

OF THE REVOLT HAVE BEEN CAREFULLY PRESERVED
BY TACITUS, AND FORM ONE OF HIS GRANDEST AND
MOST ELABORATE PICTURES. THE SPECTACLE OF A
BRAVE NATION, INSPIRED BY THE SOUL OF ONE GEEAT

IV i

MAN AND RISING AGAINST AN OVERWHEL-
MING DESPOTISM, WILL ALWAYS SPEAK TO THE
HEART, FROM GENERATION TO GENERATION.
THE BATTLES, THE SIEGES, THE DEFEATS,






VI
THE INDOMITABLE SFIRIT OF CIVILIS,
STILL FLAMING MOST BRIGHTLY WHEN

THE CLOUDS WERE DARKEST AROUND
HIM, HAVE BEEN DESCRIBED BY THE

VIIL
GREAT HISTORIAN IN HIS MOST
POWERFUL MANNER. THE HIGH-
BORN ROMAN HAS THOUGHT THE
NOBLE BARBARIAN’S PORTRAIT A
X.
SUBJECT WORTHY HIS
GENIUS. THE STRUG-
GLE WAS AN UNSUC-
CESSFUL ONE. AFTER

MANY VICTORIES
AND MANY OVER-
THROWS, CIVILIS
WAS LEFT ALONE.






1
The Gallie triben fell off, and suedl for penes, Evién | this Bataviin sway wot s man fo be orushed, oor had
the Batavians besame weary of the hopelois comfet, | ho lived so long in the Noman sarvice to be outs
while fortune, afbér mueh capricions hovering, settled | matahed in polities Ly the barbaroun Germuns.
ot st npon the Bomin side, Tad Civilis been soe- Te wan not tu be saorifited @s a pesce-oifering to
cesfal, he would have been deifiad; but his wisfurlunes, ravengeful Bome, Watchiug from heyond the Rhine
et Tast, made him odivus iin spite of his heroism. Bui the progrees of defection cud the desny of national

2.

enthnsiasm, he determined to bo beforehand with those who were now his encmies. He
novepted the offer of negotiation from Cerinlis. The Roman genoral was eager to grand a
full pardon, and to re-enlist so brave a soldier in the service of the empive. A colloquy wis
agreed upon. The bridge across the Nabalin was broken msunder in fhe middle, and Corinlis
and Civilis met vpon the severed sides. The plucid slream by which Romunn enterprise had
connovted the waters of the Rhine with the lake of Fleva, Howed between the imperial

91

25

commander and the rebel chieftain, — Here the story abruptly terminates.
The remainder of the Roman’s narrative is lost, and upon that broken bridge
the form of the Batayian hero disappears for ever. His name fades from
history: not a syllable is known of his subsequent cireer; everything is
buried in the profound oblivion which now steals over the seene where he
was the most imposing actor. The contest of Civilis with Rome contnius a

3.

remarkable foreshadowing of the future eonflict with Spain, through
which the Batavian republic, fifteen centuries later, was to be
founded: The characters, the events, the amphibious battles, despe-
rate sicges, slippery alliances, the traits of generosity, audacity,
and cruelty, the gemerous confidence, the broken faith, seem so
closely to repeat themselves, thai History appears to present the

3L.

golfsame drama played over and over again, with but
s change of actors and of costume. There is more than
a fanciful resemblance between Civilis and William the
Silent, two heroes of ancient German stock, who had
learned the arts of war and peace in the service of a
foreign and haughty world-empire. Defermination,
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at.

concentration of purpose, constancy in cala-
mity, elasticity almost preternatural, self-
denial, sonsummate craft in political combi-
nations, personal fortitude, and passionate
patriotism, were the heroic elements in both.
The ambition of each was subordinate to the

B1
5L

cause which he served. Both refused
the crown, although each, perhaps,
contemplated, in the sequel, a Bata-
vian realm of which he would have
been the inevitable chief. Both offe-
red the throne to a Gallic prince,

61,

for Classicus was but the
prototype of Amnjou, as
Brinno of Brederode, and
neither was destined, in
this world, to see his sacri-
fices crowned with success.
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The characteristics of
the two great races
of the land portrayed
themselves in the Ro-
man and the Spanish
struggle with much

12,

the same colors:
twice a Batavian
republic took its
rank among the
leading powers
of the earth; the
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