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COMPOSITE PORTRAITURE.

by IFraxcis Gavrox, VRS 4
I prOPOSE to draw attention to-night to the results of recent experiments and chn-
siderable improvements in a process of which T published the principles three years ago,
"and which 1 have subsequently exhibited more than once.® )

' 1 havé shown that, il we have the portraits of two or more diflferent persons, talien
in thessame aspeet and under the same conditions of light and shade, and that it fve

. put thern into different optical lanterns converging on the same screen and care(@lly
adjust them—first, so as to bring them to the same scale, and, sceondly, so as to sufger-
pose-them as accurately as the conditions admit-- then the different faces will biénd
surprisingly well into a single countenance. I they are not very dissimilar, the
blemded result will always have a curious air of individuality, and will be unexpectedly
well defined ; it will exactly rescmble none of its components, but it will have a sort
of family likeness to all of them, and it will be an ideal and an averaged portrait.
have also shown that the image on the screen might be photographed then and there,
cor that the same result may be much more casily obtained by a method of successive
. photography, and I have exhibited many specimens made on this principle.  Photo-
lithographs of some of these will be found in the Proceedings of the Royal Institution,
as illustrations of a lecture 1 gave theype * On Generic Images” in 1879,

It will be conventent that [ shoyld again explain the best of the many procegses
that T have already published. It is simple cnough in idea, but difficult to carr
with.the serupulous accuracy of adjustment that is needed for really good resultsg
have, therefore, Little doubt that some photographers may have tried it, or some o
of my plans, and failed, and that they cousequently have abandoned what 1 bélict 15
likely to become a new and not unimportant branch of their art. My old planiwas
this :—TI reduced the photographs by a copying-camera to a uniform scale, so that in
each case the distance between the Iine that intersected the pupils of the eyes and that
which lay between the lips was the sanse. Then T took each paper portrait in turn, and
laid it face downwards on a glass tluminated by a wirror below as in a retouching:
frame, and I adjusted the portrait to certain cross lines drawn on the glass.  Suppose

. the aspect of thie portraits to be full face, then the fiducial lines that T used were two

‘horizantal ones, at the standard distance apart between pupils and lips, and a vertical
“line that jntersected them. 1 adjusted the portrait until it was- correctly placed as
regards the two horizontal lines, and then I slid it horizontally until the vertical line
«was exactly - half way between the two pupils, Holding it firmly in this position, I
pressed a har that carfied two ncedle points down on the portrait; they pricked two
~holes, which afterwards served as *“register-marks.”  After all the portraits had been
similarly treated in turn, T strung them together like leaves in a book, by threads

""s_. passing through the two holes; then they were ready to be operated on. Suppose 1 had
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six portraits, and that, under the given conditions of light, lens, and scale of reduction,
. it would require 6o seconds of exposure to make a good copy of any one of the six,
~ then T allotted only 10 seconds to each separate portrait, thus dividing the 6o seconds
. equally among "them. . I fixed the book of portraits against the wall in front of the
! camiera, and when all was ready I uncapped the lens for 10 seconds; then I turned
. down. the first portrait and. cxposed the sccond, and uncapped the lens again for

16 scconds, and. 50 on until the six portraits had been gone through.:
. The method I now use is much better ; it leads to more accurate results, and s
* easier to manage. I will exhibit and explain the apparatus as it stands, and will
" indicate some improvements as I go on. The apparatus is here. T use it by gaslight,

" ‘and employ rapid plates, which, however, under the conditions of a particularly small

-aperture and the gharacter of the light, require Go seconds of total exposure. The
apparatus is 4 feet long and 6% inches broad ; it lies with its side along the edge of
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| and in the Photographic . and ‘translated in the Révwe Scientifigue. Also ** Generic Images,”
Faceedings of the Royal Institwton, 1879. .
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the table at which T sit, and it is sloped towards me, so that, by bending my neck
shghtly, I'can bring my eye to an eyehole, where T watch the effect of the adjustments
which my hands are free to make. ‘The entire management of the whole ‘of these is
within an casy arm'’s length, and I complete the process without shifting my seat.

The apparatus consists of three parts, A, B, and C. A is rigidly fixed; it
contains the dark™slide and the contrivances by which the position of the image can be
wviewed ;the eychole, ¢, already mentioned, being part of A.
that holds the lens, and is connected by bellows-work with A.

- pushed out and in, and clamped where desired, but it ought to b
pimonand rack-work.  The lens | use is a 1T B Dallmeyer.

B is a travelling carriage
In my apparatus it is
¢ moved altogether by

Its focal length is

DIIAGRAM SHOWING THE JKsSENTIAL PARTS.

The hody of the camera, which is fixed.
Bl
., and fro.

C  Framg for,the transparency, on a carriage that
alse supports the lantern ;3 the whole can be -

¢ Theeye-hole through which the image is viewed
on g, athin pgiece of gliss immediately
below ¢, reflects the illuminated fiducial lines
in the transparency at f, and gives them ke -
appearance of lying upon g,—the distances

nioved to and {ra,
The reflector inside the camera.
n The arm outside the camera attached to the
axis of the reflector 5 by moving it, the re-
flector can hgmnvcd up or down,

. f kand g & being made equal, the angle
/% g being made a right angle, and the
plane of the thin piece of glass being made

! to bisect f 4 g.

/ Framework, adjustable, holding the transpa-

A ground-glass screen on the roof, which re- | rency with the fiducial lines on it.
ceivey the imagewhen the reftector is turned ¢/ Framework, adjustable, holding the transpa-
down, as in the dingram. | rency of the portrait..
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“Lens om a carriage, which can be moved to I
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apl)ropriﬂtc to the size of the instrument, and I find great convenience in
ens of wide aperture when mauking the adjustments, as T then require plenty of
light; but, as to the photography, the smaller the aperture the better.  The hole in
my stop is only two-tenths of an inch in diameter, and I believe one-tenth would be

- better. ¥ ‘ '

. C s a travelling carriage that supports the portrait#in turn, from which the
composite has to be made. I work dircctly from the original negatives with trans:
mitted light; but prints could be used with light falling on their face.  For convenience

-+ A small apertute helps Lo remove a cause of fog, due to the source of illuminat.iori not lying in the
same plane as the transparency, but behind it.  Suppose an isolated black dot, 2, in the transparency

*call its image-on the focussing-scréen a2 ; let the point in the illuminated surface that lies in the pro-:

longation of  # be called . Then'to praduce an image free from fog, every ray proceeding from' 2
towards the lens ‘ought to he intercepted by p. This, however, can never be the case under. the above..
conditions. Since 2 is in focus for rays proceeding from g, the focus for rays proceeding from the more

. distant point #’ will be'somewhere in front of m, Consequently those rays from g that skirt g, and that

, str_)p'the hole in which'i5 too small to admit an ordinary lead pencil.

-orany'dust on its surface, is phatographed with unwelcome precision. .

fall upon the outer portions of the lens, will be brought to a focus in front of m; they will diverge as™

they proceed further, and will form a blur of light that will overspread m,—in short they will cause fog: -

Owing to.this cause, we éannot have perfect sharpness in any contour line in the image of a transparency .
that is"illuntinated by a mirror reflecting thie light of the sky, or by a distant sheet of white paper. = The .
remgily is two-fold ; one part consists in bringing the source of illumination as near as possible to. the;
transparency, and the other is to use a very sinall aperture. I rest the transparency against ‘a ground-,
glass platenot too strongly illuminated from-behind, and which itself becomes the source of Muminationy;
I do mot like. to put the fare of the transparency against the fzee of the ground glass without: fittroduci
certain other difﬁpculties ; thus the image somewhat loses its definition, and the ‘gmin of the: ground ‘glass,

; i -As for the aperture
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of dts( ription I will confine mysdl to the first instance only, an(qm therefore speak
“of C as the carnage that supports the frame that holds the negative r'msparcnucs C
can be pushed along the board and be clamped anywhere, and it has a rack and pinion
ad_mstmuu but it should have been made movable by rack and pinion along the
whole length of the board.  The frame for the transparencies has the same movements
of adjustment as Yhose in the stage of a microscope. It rotates round a hollow axis,
through which a beam of light is Urow n, and indcpendent movements in‘the plane, at
right angles to the axis, can be given to it in two (llTCLtl()IlS, at right angles to one
another, by turmng two separate screws. Fhe beam of light is furnished by three gas-
Jburners, and it passes through a condenser. The gas s supplied through a flexible
tube that does not interfere with t]m movements of C, and it is governed by a stop-¢

i front of the operator, 11(

The nppqratus so far s it has heen described with any detail, and, ignoring what
was said about an eye- -hole, is little else than a modified copying-camera, by which an
image of . the. tragsparency could be thrown on the ordin uy focussing-screen, and be
alteréd 1 seale and position until it was adjusted to fiducial lines drawn on the screen.
It is condeivable that this should be done, and that the sereen should be replaced by
the dark shide, and a brief exposure given to the plate ; then, that a fresh transparendéy
should be inserted, a fresh focussing adjustment mmlc, and a sccond exposure given,
and so on.  This, I say, is conceivable, but it ‘would be very inconvenient.  The
adjusting screws would be out of reach; the headd of the operator would be in
1\\1\\\&51 posmon and though these two difficultics might be overcomé in so
degree;’a gerious mk of an geeasional shift of the plate during the frequent repla
went of the dark slide would remain. T avoid all this by making my adjustme

while the plate continues in position with its front open. 1 do so throu'fh the help
a reflector temporarily mtu])osul between it and the lens, T do not use the ordin
focussing-screen at all in making my adjustments, but one that is flush, or nearly 50,
with thie roof of the camera: Wheén the reflector s interposcd, the 1m’1g,c is wholly
cut off from the sensitized plate, and is thrown upwards against this focussing-screen, g
When the reflee Lor 1s \nthdmwn the mmage falls on the ])thc It §s upon this focussm"-
screen in the roof that [ sce the fiducial lines by which I makcehall the ad)ustmcnts
Nothing can be more convenient than the position of this focussing-screen for working
purposes, I look down on the image as I do upon a l>ook resting on a sloping desk,
and all the ‘parts of the apparatus are within an casy arm's length.
S My reflector in my present instrument is, T am a little ashamed to confess,
not! ring better than a piece of looking-glass fixed to an axle within the camera, near
“its top left-hand edge.  Oné end of the axle protrudes, and has a short arm ; when I
. f)mh the armeback; the'mirror is 'raised ; when I push it forward, it drops down. T used
! wJooking- glass ln_uuso the swing action is very,truc, and as my apparatus was merely a
‘ provxsxon'{l working rmodel, made- of soft wood, I did not like to use sliding arrangements
- which might not have acted truly, or I hould certainly have employed a slide with a
ll'cctangnhr glass-prism, on account of the perfect reflection it atfords.  And let me say,
that a prism of 2 inches squwre in the side is quite large enough for adjustment purposes,
for it is only the face of the portrait that is wanted to e seen. 1 chose my looking-glass
carefullysand sclected a picce’that was plane and parallel. It has not too high a polish,
:%.nd therefore does not give troublesome double reflections. In fact, it answers very
'respectably, especially when we consider that perfeetion of definition is thrown away
- on-composites., - I thought of a mirror silvered on the front of the glass, but this would
‘soon tarnish ‘in the gas-light, so I did not try it.  For safety against the admission of
light unintentionally, I have a cap to the focussing-screen in the roof, and a slide in
- thé fixed body of the instrument, immediately behind the reflector and before the dark
slide. . Neither of these will. be wanted when the reflector is replaced by a prism, set
into one’end of o slidihg block that had a large horizontal hole at the other end, and a
dfficient Jength of solid wood between the tw# to block.out the passage of hght both
pwardfi and downwards,whenever the block is passing through the half-way position.
As tegards the fiducial Hnes; they might be drawn on the glass scréen ; but black
nes are not, I find, the best. It i$ far easier to work with illuminated lines ; ;5 and it is
' ﬁ‘nportant to be '1ble to' »S‘ontrol thc;‘r brightness. T produce these lines by means of a
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vertical trinsmrency set i an adjustable frame, (OFIIHC( ted with' A, and )havih«v a gas-
light behind it Below the eye- holc e, through which I view the glasq screen g, is a thin
plucof class s&\fu an angle of 4357, which reflects the fiddcial lines and gives them the
appearance of lying on tlu_ screen, the frame being so adjusted that the distance from
the thin piece of glass. to the transparency and to the glass screen g ois the same. I
thus obtamn beautitul fiducial lmes, which 1 can vary from extreme faintness to extreme |
brilliancy, by turning the ‘gas lower or higher, .Luu)rdmg to the brightness of the .
image of the portrait, which itself depends on the density of the transparency that I
am u\anrcd upon. ‘Fhis arrangement scems as good as can be. It affords a gauge of
the dumty of the negative, and enables me o xc"uhte the burners behind it, until
{he image of the' portnut on ¢ 1s adjusted 1o a standard degree of brightness.

. For convemence in enlarging or reducing, I take care that the intersection of the
vertical fiducidl line with that which passcs through the pupils of the eyes shall cor-
respond to the optical axis of the camera.  Then, as I enlarge or reduce, that point in
tlm mmq-, remains fixed. The ¢ uppenmost horizontal fiducial line continues to intersect
the puptls, and the vertical one continues to dW}dC the face symmetrically, The mouth
has alone to be watched.  When the mouth is2adjusted to theslower fiducial line, the
scale 1s exact. - Itis a great help having to attend to no'more than one varying element.
The, only mconvenience is that the i image does not lic in the best position on the plate .
when the point between the eyes occupies‘its centre.  ‘T'his is casily remedied by using
a larger back with a suitable. inner frame. 1 have a more elaborate contrivance in *°
my apparatus to produce the same result, which I need pot stop to explain, T

For success and speed ingnaking composites, tlu.? apparatus should be -solidly
made, chiefly of metal, and all th% adjustments ought to work smoothly and accurately.

“Good composites cannot be made without very careful adjustment in scale and posx—
tion.  An off-hand way of working produces nothmg but failures. ,

I will first exhibit a very simple but instructive composite.effect. 1 drew on a-
square card a circle of about zd inches in diameter, and two cross lines through S
centre, cutting one another at right angles.  Round each of the four points, go® apat,
where the cross euts the circle, I drew small circles of the size of wafers and gumm
upon cach a disc of different tint,  Finally I made a single black dot half-way betwee
two of the arms of the cross. 1 then made a composite of the four positions of th

card, as it was placed: successively with each of its sides d8nwards. The result is §
photograplrhaving a sharply defined cross surrounded by four discs of precisely unifo
tint, and between.each pair of arms of the cross there is a very faint dot. This photo- -
graph shows-many things. The fact of its being a composite is shown by the four faint
dots. ~ The equality of the successive periods of exposure is shown by the equal tint of |
the four dots. The- accuracy of adjustment is shown by the sharpness of the cross.
being as grcat in the composite as in the original card. We see the smallness of the
cffect produced by any 'trait, such as the dot, when it appears in the same. place in,j
only one ‘of the components : if this effect be so small in a series of only four. com-! i .
ponents, it would’ certainly be imperceptible in a much larger series. Thirdly, thei
“uniformity of resulting tint in the composite wafer is quite irrespective of the order. of i
expobure.. ' Let us call the four component wafers A, B, C, D, respectively, ahd - the _
four compasite wafers, 1, 2, 3, 4 ; then we see, by the dngram that the ordér of exposure
has differed in each case.

Compési‘te: * Successive places of the Components,
1 2.4 B | D | ¢ “p
4 3| D JSC cC B B A

1
2 .
o8
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yet the result is identical.  Therefore the order of exposure has no effect on the
“result.- ; .

another, and yet not so very discordant as o refuse to conformegnd of two intermediate
composites.  In making one of the composites T gave two-thirds of the total time of
exposure to the first ‘portrait, and one-third to the sccond portrait.  In making the
other composite,. I did the converse.  [Uwill he seen how good is the result in both
tases, and how the likeness of the Tongest exposed portrait always predominates. §

I will next show a series consisting of two portraits ron.zidcmbly unlike to one

" The pext is a series of four composites.  The first consists of 57 hospital patients
suffering under one or other of the many forms of consumption. I may say that, with
the wid of Dr. Mahomed; T am epdeavouring to utilize this process to elicit the

' physiognomy of discase.  The compasite 1 now show is what I call a hotch-potch compo-
- site; itsuse 1s to form a standard whence deviations towards any particular substype may
be convehiently ganged. Tt will he observed that the face is strongly marked, and
that it s quites fdealised. 1 claim for composite portraiture, that it affords a
method of obtaming pictorial averages, which effects simultancously for every point in'a
picture what a method of numerical averages wonld do for cach point in the pictufe
separately. Tt gives, in shorr, the average tint of every unit of area in the picturg,
measured from the fiducial lines as co-ordinates.  Now every statistician knows, by
éxpérience, that numerical averages usually begin to agree pretty fairly when we degl
with even twenty or thirty cases,  ‘Therefore we should expect to find that any grou
of twepty or thirty men of the same class would yicld composites bearing
considerable likeness to one another.  In proof that this is the_case, 1 exhibit thrde
other tomposites : the one is made from the first 28 portraits of the 57, the seco
from the last 27, and the third is made from 36 portraits taken indiseriminately out &f
" the 57. Tt will be observed that all the four composites are closely alike.
T will now show a few typical portraits I selected out of 82 male.portraits of a
. different.scrics of consumptive male patients ; they were those that had more or less of a
pirticular wan look, that 1 wished to clicit,  The selected cases were about 18 in
numberyand from these I took 12, rejecting about 6 as having some marked peculiarity
that did not conform well with the remaining 12, The result is a very striking face,
thoroughly ideal and artistic, and singularly Leautiful. It is, indeced, most notable
~how beautiful all composites are.  Individual peculiaritics are all irregularities, and the
. composite is-always regular. :
I show a composite of 15 female faces, also of consumptive patients, that gives
somewhat the same  aspect of the discase ; also two. others of only 6 in each, that
" hyve in consequence less of an ideal look, but which are still typical. I have here
_several other typical faces in my collection of composites ; they are all serviceable
Nas illustrations of this memoir, but, medically speaking, they are only provisional results,
I'am indebted to Lieut. Leonard Darwin, R.E., for an interesting series of negatives
of offieers.and privates of the Royal Engineers.  Here is a composite of 12 officers;
- here is Gnie of ‘30 privates: I then thought it better to select from the latter the men
that came from the southern counties, and to again make a further selection of 11
fiom these, on’ the principle already explained.  Ilere is the result. It is very
interesting to note the stamp of culture and refinement on the composite officer, and
- the honest and vigorous ‘but more homely features of the privates, The combination
of these two, officers and privates together, gives a very effective physiognomy.
. Letat be borne in mind that existing cartes-de-visite are almost certain to be
useless.  Among dozens of them it is hard to find three that fulfil the conditions of
sitilarity of aspect'and of shade. The negatives have to be made on purpose. I use
a repeating back and, a'carte-de-visite plate, and get two good-sized heads on each
plate, and ‘of a scale that never gives. less than four-tenths of an inch between the
| pupils of the eyes and\ the mouth. « It is only the head that can be used, as more?
idistant” parts, even the exrs, become blurred hopelessly. . o
cok I W be-asked, of What use can all this be to ordinary photographers, even
.-granting that it may be of scientific value in ethnological research, in inquiries into the -
physiognomyof. disease; and for other special purposes ? "I think it can be turned to
» -+ miost¥interesting .accourithin:the " production of family likenesses. ‘The most- unartistic










