
Fig. 1.- Fortynine members ot the last senior class. Fig. 2. -The same 

-- -- 

as fig. 1, but 

- 1 
adjusted f ~ r  the ayes. 

- - - - - - - -- 

F i g  3,-Ten members of the same class, forming division in physics. Fig. 4.-Twenty members of the last senior class. 
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THE ANIiUAL REPORT for 1883, of Prof. J. P. 
Lesley, state geologist of Pennsylvania, contains 
a review of the conditions of the survey since its 
re-establishment in 1874 that does not show a 
highly elllightened policy on the part of the 
Penilsylvania legislature. The total appropria-
tions for the thirteen Fears from 1874 to 1886 were 
S545,000, averaging $42,000 a gear ; but for 1885 
a total expenditure of uncler $24,000 was a l l o ~ ~ ~ e d ,  

this way, 425,931 copies hare been distributed by 
the legislators; and it is safe to say that a good 
part of this distribution lias been made indis-
criminately, while the survey has bacl practically 
no copies to dispose of ; and of the etlitions pub- 
lishetl for sale, counting up to 110,569 copies, 
there remained unsold 43,118 copies in 1885. In  
~ i e wof this, an act mas passed last year dispos- 
ing of reports as follom~s :500 copies to the senate, 
2,000 to the house, 150 to tlle state geologist, 600 
to the board of commissioner^, for local institu- 
tions and general exchanges, 250 to certain state 
officials. This will greatly reduce the careless 

and at  the beginning of this year there was a 
halance of less than $36,000 on hand for the ex- 
penses of all of 1886 and the first part of 1857. So 
small a sun1 is entirely insufficient to insure 
proper official care of the enormous lnineral in- 
terests of the state. The reduction of the appro- 
priation for last year and this is the more embar- 
rassing on account of the requirement that the 
worlr done shall include a greater variety of in- 
restigation than had been planned by the suroej-. 
The moreimportant subjects reported upon for 1835 
are the oil and r ~ c l r  gas about Pittsburgh, by Carl1 ; 
the structure of the Pittsburgh coal-region, by 
d'Invilliew ; the origin of coal-beds, by Lesque- 
reux ; and the anthracite survey and the kaolin 
deposits of Delarvare county, by Ashburner. The 
anthracite surrey, of the greatest technical and 
practical value, has bee11 seriously hampered for 
want of fun:!s. The same report gives an account 
of the n~ethod of distribution of the survey pub- 
licat,ions followed until lat,ely, which, to put it 
mildly, does not reflect credit on the legislators,at 
EIarrisburg. The original regulatioil in 1874 
ordered, that, after supplying a very moderate 
number of persons and instit~utions at  the cost of 
the state. all others should obtain the desired 
voluo~es only by purchase a t  cost. But there was 
little or no sale, because citizens of the stale mere 
well accustomed to obtaining state docun~ents free 
of cost Eronl their represectatives : consequently, 
when the first voIumes appeared in 1875, and a 
demand for them was made on the members of 
the legislature, an act was st once passed provid- 
ing for n s&ecictl eclitio?~ of 5,000 copies of elrery 
report, for the use of the senate and house. In 
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distribution by the legislature, and will allow the 
board of conlmissioners an authority that should 
have been t,heirs from the first. The attempt to 
establish a topographical sur.r.ey of the state has 
been ul~fortunately a failure. The coast surrey 
is proceeding with the triangulation of the state, 
and has covered about one-thircl of its area : but 
the legislature would not accept the offer of the 
U. S. geological survey to aszist in carrying on the 
topographic work, even though the surrey agreed 
to expend $30,000 a year while the state should 
expend only $10.000. The proper mapping of the 
state mill ..cost, it is estimated, half a million 
dollars, and, if supportecl only by state appro-
priations of ten thousand dollars a year, would 
require half a century for its completion. That is 
too long for an intelligent state to wait. 

COllIPOSITE PORTRAITUBE. 

THE composite portraits which are pul~lislsecl 
to-daj- were made from groups of undergracluates 
of Smith college. Figs. 1 and 2 each contains 
forty-nine rilembers of t,he last senior class ; fig. 
4 is a con~posite of a selectee1 group of the sanie 
class, coutainiug twenty individuals ; while fig. 3 
wasnlacle from ten nlecibers of the class of '85, 
who forllled an elective division in physics. The 
avrrage age of all the groups is about twenty-two 
years. 

These portraits may serre as text and illustra- 
tion for a few remarks on some points of interest 
i11 this iuetliocl of obtaining ' pictorial averages.' 

The great difference het\veen figs. 1 and 2 
strilres one at  once, and yet they were both made 
from exactly the ssme negatives and under the 
sanle conditions, except that in  fig. 2 the nega- 



tives mere so acljustecl that the pupils of tlle eyes 
in each case fell upon the same points of the 
sensitive plate, while in fig. 1 the clistailce from 
the line of the eyes to the mouth was nlacle con- 
stant. 

The result of these different modes of acljustment 
is apparent in the multiple iriouth which disfigures 
fig. 2,  and in the less clear definition of the eyes 
in fig. 1, in which the coinljonent eyes fell upon 
slightly differing points in the same horizontal 
line. 

The q~iestioll a t  once arises, which of these 
faces, if either, in its general outline and expres- 
sion, is the true average of the group ? I n  seek- 
ing the typical features should me choose fig. 1, 
and correct the di~nness of the eyes, or take fig. 
2, and substitute a single n;outh in the mid-
dle of the blur? As far as P can learn, this 
question of acljustment ancl its resnlts has not 
before been raised. It is, llowever! a qi~estion of 
irliportance to all who are interested in composite 
photograpliy ; for only those co~nposites which 
are made according to the same method of adjust- 
ment can be properly compared as types. 

I11 any group of persons not chosen with 
special reference to facial syn~metry, tlie ratio of 
the distance bettveen the pupils of the eyes to 
that between the line of the eyes and the mouth 
is a variable one ; and adjustment to either dis- 
tance as a constant for tlie group will give its 
corresponclirlg ancl differing composite. Mr. Gal- 
ton makes the clistance from eyes to illouth con- 
stant (' Inquiries into human facolty,' p. 359). The 
portraits of Ainerican men of science (Science, v. 
No. 118) seem (from the tendency to multiple 
mouths and noses, especiallr noticeable in fig. 1) 
to have been made, as fig. 2 was, by matching the 
eyes, though in these cases tlle beard prevents the 
prominence of the disfig~~rement which this adjust- 
ment gives in the case of smooth faces. 

If a fixed distance between eyes and mouth be 
taken for adjustment, the composite will ha le  a 
single distinct mouth, but \\-ill differ in  form ac- 
cording to the distance chosen ; if it be that of 
the shortest or of the longest face in the group, 
the composite face wlll be correspondingly short 
or long, and the indistinctness of the eges at  a 
maximum. But if, on the other hand, a com-
ponent face of average lenqtll (i.e., one in 75-hich 
the ratio of the distance between the pupils of the 
ejes  to that between the line of the eges and the 
mouth is a mean one) he chosen, the resultant 
portrait will show a nlinirnunl indistinctness of 
eyes. and give what me may tairly call tlie pic- 
torial alerage ot the group. The alerage ratio 
whirh muqt sen e for fixmg the fiducial lines can 
be obtained from direct measurelnents on tlie 
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negatires. This will not be a forniidnirle tasl;, If. 
as is usanl. the negntires are taken so tlial the 
tlistance het\x~een the pupils is tlle saille in nll ; 
since in this case it  is only Ylecessary to measure 
the distance fro111 eyes to mouth in each, ancl 
take the mean. 

This point is one ~ r h i c b  shonld be carefully 
attended to in n~aliing compositee. for it ~ o u l d  
seem to be tlie only normal inethod of adjust-
inent : all other acljustmrnts giving more or less 
prononncecl variants from the type. 

Composites nlaile in this may lose sou~etlling 
of the deep-exed, earnest expression, which is 
the result of superposing all the eyes of the 
coniponents on exactiy the same points. This 
loss, however, is a real gain in  tlie trt~thfulness 
of the conipcsite portrait, for the deep 
darli eyes clo not represent the average, but 
rather a summation, and hence exaggeration of 
eqrnest expression. Tlle face in  fig. 1 is, I be- 
lieve, a fairlp nornlal coruposite of tlie group of 
forty-nine froill wliich it  was made; fig. 4 is 
froin a group selectee1 for facial symmetry, i.e., 
constancy of the ratio indicated, and is n tpge of 
this group with the exaggeration which conies 
froin superposition of the eyes. Questions as to 
the possible depenclence of the result on the order 
in whicll the components are talcen, and on the 
tirne given to each exposure, occur to every one 
who interests hirnself in coi~~posite photography. 
In Mr. Galton's earliest paper on the subject, he 
spealrs of six composites made from the same 
three conlponents taken in their six possit~le coin.. 
binatioiis, and says, " I t  will be observed that 
four a t  least of the six composites are closely 
alike, . . . the last of the three components 
was always allowed a longer exposure than tlle 
secontl, snd tile second than the first, but it is 
founcl better to allow an equal time to all of 
them. I11 a later experiment, composites were 
made of four diserently colored dislcs, whose 
images were superposed in four different orders, 
while the timas of the successive exposures mere 
equal. The result was four colnposite disks ' of 
precisely uniform tint.' The inference from this 
is, of course, that the orcler of exposure nlalres 
no difference when the tinies of exposure are 
equal (equal i l lurni~~at ioi~ the image isof as-
surned). The experiments which I have made on 
this point by taking composite portl.aits fro111 the 
sanle conlponents in cliffel-ent orders (nit11 equal 
times of exposure) have sliomn that the order of 
exposure does affect the result. I have also re-
peated Galton's other experinlent in several inodi- 
fled forms, both with dislrs of colored paper and 
\\-it11 colorer1 glasses (by transmitted light), and 
obtained results which, especially in the case of t h e  
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colored glasses (by far tlie fairest tesl), ccnfirnl 
those of Galton. 

Experimeilts of this kind are far more satisfac-
tory than those in ~vllich composite portrait3 are 
made from the same components taken In differ- 
ent orders : for one has to decide in the one care 
merely on the identity or difference of tint of 
disks or rectangles placed side by side on the same 
plate ; in the other, of faces \\-it11 their lnanifold 
detail. 

Ans~versto both of these questions as to order 
and time of exposure mould be found in lnlowl- 
edge of the rate at  which light acts upon the sil- 
ver salts of the photographic plate. 

If the rate of this action is constant up to the 
point of a 'full-tinled' plate, then the order in 
~ i ~ l i i c hthe negatives are taken can make no differ- 
ence, provided each successire fractional exposure 
is of equal length, and the image is in each case 
equally illuminated. If the velocity ~ r i t h  which 
the chenlical action proceeds is not constant, then 
the order will obviously make a difference in the 
result, unless the exposures are prolonged or 
shortened, or the illumination made stronger or 
weaker, as the velocity decreases or increases. 

As far as I am aware,--e have no knoxvledge of 
the rate of chemical action in this instance, except 
that which is given by the expeiinlents above re- 
ferred to, and which points to a constant rate of 
action within the limits of ordinary photographic 
exposures. Thus Qalton's process appears as a 
valuable auxiliary in the investigation of an inter- 
esting point of the obscure field of photographic 
cllemistry. 

The possibility of the 'prepotency ' of some indi- 
vidual of the group as a disturbing element was 
suggested in Science. v. No. 118, and has since been 
discussed by Mr. Jastrow invol. vi. No. 134. Since 
the composite portrait is the result of the action of 
light on the silver salts, it mould seem plain 
that no one face, however 'individual,' 'powerful,' 
or 'characteristic ' it may be, can be prepotent in 
controlling the result. We mubt conclude that 
the apparently prepotent face is nlerely a close ap- 
proximation to the type or average of the group. 

In the hope that more may be induced to do 
something in co~nposite photography, Imould say 
that excellent results can be obtained with an ap- 
paratus which is by no nleaiis elaborate or costly. 
A camera for the purpose can be made of soft 
wood by any skilful carpenter. I t  need differ 
from the usual form only in having a mirror 
which is hung within so that it can swing down 
to an angle of 45" for the adjustment, and up 
against the top for exposures ; and an opening in 
the top, over which a ground-glass plate is fixed. 
On this ground glass the fiducial lines are drawn 

in lead-pencil, ancl the images focused and ad- 
justed. I t  must be at  the same optical dihtance 
from the lens (the light being reflected to it  by the 
mirror) as the ground glass at  the back of the 
camera. A piece of ground glass placed behind 
the negatmes xi11 serve very well in place of a 
condenring lens for lighting them, and it is not 
necessary to enclose the gas jet in a lantern. 

I n  order to give. accurately timer1 exposures, I 
use a pendulum consisting of a wooden rod with 
sliding weights above and below the point of sus-
pension, and having an arm a t  right angles to it. 
At the extremity of this arm is a screen of card 
or ferrotype plate, which, when the pendulum is 
s~~-inging,  down front of theplays up and in 
camera tube. Matters are so arranged, that, when 
the pendnlum is a t  rest, the l o ~ e r  edge of the 
little screen lies across the horizontal diameter of 
the tube. After the negative is adjusted, the 
screen is held down so as to cover the end of the 
tube, while the slide in front of the sensitive plate 
is drawn, and then released and allowed to make 
a double vibrat~on. The time of exposure is that 
of a single vibration of the pendulum, and this 
is regulated by adjustment of the sliding .iveigl~ts. 

I find, as others have doubtless found, that the 
best composites are obtained froin very ' dense ' 
negatives. Those from which the composites in 
this number were taken were made for me by Mr. 
Lorell of Northampton, who succeeded admirably 
in  obtaming strong negatives of very uniform den- 
sity. JOHNT. STODDARD. 

A'ilTIONAL ED GTCATION ASSOCIA T I 0  N. 

INpoint of numbers, the Kational education 
association meeting at  Topelia, Kan., was among 
the most important ever held. As far as perma- 
nent educational literature is concerned, howex er, 
the contributions hardly correspond to the size 
of the gathering. The real value of such meet-
ings must always be found in the quiet friction of 
mind with mind, and in the informal talks where 
men learn the experience of their fellow-teachers 
and become acquainted with the educational 
sentiment of distant sections. There is no better 
place than these to feel the educational pulse, ant1 
1eai-n the temper of teachers on mooted points. 

Both in  the association and the council that 
preceded, the subject of industrial education was 
d~scussed at  great length and with the widest 
divergence ot opinion. Dr. S. H. Peabody of 
Illinois presented Lhe report, which was an ad-
mirable paper, clearly and without prejudice out- 
lining the theory of industrial education. To an 
outsider this whole question seems unnecessarily 
forced to the front. Only three per cent of our 


