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r'HE PHOTOGRAPHIC TOURNAL.

Alratten & (l(llmnimml]t,.J
“LONDON"

GELATINO-BROMIDE DRY PLATES

(Instantaneous and Ordinary).

APPARATUS 29 & /i : CHEMICALS
FOR f _.Q;" OF THE
DRY PLATE | : & PUREST QUALITY,

EXHIBITION OF THE PHOTOGRAPHIC SOCIETY, 1879: Four
Medals and Five Honourable Mentions were awarded for results
from oar Instantaneous Plates.

f for | '”,_ 1
i i ui S

SBASIIZED KLBUMENUED PAPER

MWwMume mwwnﬂwimumn WWWM
439.: ample Sheet, 10d., post [ree,

TOURISTS POCKET CAMERA.,.
THE PERFECT MODEL TENT.

£y [F o : . .- ."-."r'.' s on Ihe |' g
rorn J° ¥ do aaie,  fpst foree 04,

38, GREAT QUEEN STREET, LONDON, W.C.




THE PHOTOGRAPHIC JOURNAI

MARION & Co.

BRIFAINNIA DRY PLATES

N . 5 s 1 § &
[' palanlNE VEaluamie quall 5, and very mod TALE 11 Price

RT. Hon. W. E. GLADSTONE'S PORTRAIT,

ENLARGEMENT,
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WARNERKE'S
PATENT ACTINOMETER

ctinic power of Light. Whil
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The Fowenal and Fransactions

PHOTOGRAPHIC SOCIETY

GREAT BRITAIN.
FEIDAY. _I-i'\.-]'. 2ATH. 1881

CUONTRENTS,

THE PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN.

T8 T R i
Fuorure MEETINGS

The next Meeting of the Society will be at t

place on SATURDAY EvENING, OcToBER SBth, 1881, 2

TRANSACTIONS

James GLAISHER, ., President, in the Chair
The Minutes of the last Me ting having been read and confirmed,
The tollowing were then duly elected Members of the So ety :
William James Cox, 39, Curzon Street, Derby,
Lieutenant Charles E, Gladstone, R.N., Royal Naval College, Greenwich.
The President then called upon Mr. F. Galton, F.R.S., to read his
I

[aper.
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COMPOSITE PORTRAITURE.
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PHOTOGERAPHIC TOURNAL.

UTILIZATION OF THIN GELATINE PLATES.
By Caprary Asxey, R.E, F.RS.
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SPECIAL NOTICE.

The Exumition of 1881 will open on Monday, October 106k ;
the Sorrg; h:';'.'];ﬁ' held on Salturday, October Bk

The last day for receiving Pictures will be Friday, Sep
tember 3oth, for Pictures left by hand at “ THE GALLERY” 54, PALI
MaLL EasT, as also for Cases and Boxes by the A

Agent, |. BourreT,
17, Nassau Street, Middlesex Hospital.

A Circular will be “sent to each Member: but any further par-
ticulars can be obtained from the Assistant Secretary.

NOTICES.

The+ Committee on Sensitometers will be glad to consider the

suitability of any Sensitometer which may be submitted to them for

trial. Application should be made to the Assistant H::r['m.‘_l:'}', M.]
Cocking, 57, Queen's Road, Peckham, S.E.

i
g

THE next two “TECHNICAL MEETINGS"” will be held
at “ THE GALLERY,” s5A, PaLL Marr East on the Evenings of

A\l
, July 26¢k, when the Chair will

ard

.;'Ir:'fr'.~'ffl:-'_|', J e 2-:":."'!{'. :|n-l .‘.I'I':.Jf.:'_\'-;ir-:'f:.:.'
be taken at 7. 30,
Members unable to attend. or 3-.-~ELE-:|:.-1_: at a distance, are invited

to send questions for the “ Question Box,” to be discussed at these
Meetings.

Subscriptions for the current year should be paid to Mr. Arthur
R. Cowdroy, Society of Arts, John Street, Adelphi, W.C.

Persons wishing to become Members of the Photographie
.‘“@-u[:it'[}' of Great Britain, or to make a communication to it, are
requested to apply to either of the Secretaries, or to the T reasurer.




THE PHI

To PHOTOGRAPHIC ARTISTS, FANCY STATIONERS, AND UTHERS.
LUTON, BEDS.

MR B. JACEKSOIN

(550, at [wel

PHOTOGRAPHIC BUSINESS,

0,000 CARTE DE VISITE MOUNTS
500 BEST GOLD OXFORD AND OTHER FRAMES.

=

[ o W 1 | i

PHOTOGRAPHER'S WATCH CHRONOGRAPH

KEYLESS SILYER LEVYER,

List, h 3 [ mnowelties, frec by I

J. J. WAINWRIGHT & CO.,

58 CAMBRIDGE STREET BUILDINGS, BIRMINGHAM,
PHOTO-PRINTING FOR AMATEURS AND THE TRADE,
[3;,r T. STOKOE,
PHOTOGRAPHER, CLARE, SUFFOLK.

A RICH TONE AND THOROUGH WASHING GUARANTEED

GELATINE NEGATIVES DEVELOPED
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PHOTOGRAPHERS BENEVOLENT ASSOCIATION.

OFFIOEBE:

160A, ALDERSGATE STREET, E.C.

H UOIN TER &

DEALI NEW AND SECOND-HAND

LENSES, CAMERAS, APPARATUS,

; nil st I r’ - 1 5s.
EETUNTER & SAINDS,
90. CRANBOURN STREET, LEICESTER SQUARE, LONDON.

Y\ ATED, 2 Siunion
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Hicholution in Fhotographby.

SWAN'S PLATES.

YRICES OF SWAN'S PLATES,

MAWSON & SWAN, NEWCASTLE-ON-TYNE.,




PHOTOGRAPHIC ARTISTS
CO-OPERATIVE

SUPPLY -ASSQCIALTON

(LIMITED).

PAID UP CAPITAL £85,500.

STORES AND OFFICES

43, CHARTERHOUSE SQUARE, LONDON, E.C.

FOR INSTRUCTIONS TO PURGHASERS,
Wirh PRICE LIST t'l'l~{|~l|"_.\'|',
And General E |1|| of the System ||I 1t‘1||]u|141
the Stor 1A i-'l -."i'-' Asso M1, apP| | i

%[flL‘tlly—LAPT H KF‘RR
43, CHARTERHOUSE SQUARE,

LONDON, E.C.
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\ 1 JUNE 24, 1881
HIBITION,
DALLMEYER'S PHOTOGRAPHIC LENSES

Upwards of TWENTY-EIGHT THOUSAKD having been made and sold
SIINCE 1860.

DALLMEYER’S PHOTOGRAPHIC LENSES

DALLMEYER'S NEW PATENT LENSES
DALLMEYER “ON THI =, “f SE OF 1 !-:-.:l..' tRAPHIC LENSES.
Telescopes, Microscopes, Photographic Lenses, Cameras, &c.,

WOMSBURY &STREET, LONDON, W.(

& -~
SE IR

P — A

TRADE MARK

“THE PALL MALL PLATES.”

Mo.s 10, PAlLlbh -MiAdl-l. LONDON.
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ON THE CONSTRUCTION OF ISOCHRONIC
PASSAGE-CHARTS.

By Framom (FALTON, F.ES
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ISOCHRONIC PASSAGE CHART
FOR TRAVELLERS,

om. FRS.

By Franeis Galt
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AN INQUIRY

THE PHYSIOGNOMY OF PHTHISIS

« COMPOSITE PORTRAITURE.”

iy FRANCIS GALTON,* F.K.5,,

F A. MAHOMED, M.D

Tre doctrine of diatheses, or what is often called *

tempera-
ments”’ in other words, the belief that certain physical con-
formations indicate predispositions to certain diseases, has
prominent a place in medicine from the earliest

sary to dwell upon its mstory or its pre-

ngth, Of late years this doctrine has

of our most able teachers, though on

the powerful support of some of

| of our physicians. So

:'.'.'I.-'l';]:l'.l.'[.j ]|:;-... now

ispated guestion, The (1"1_']1'.“[ir.11|~1 that have

| azainst the doectrine by those ol what may be called
school are chiefly these: that it is founded on the
and erroneous doctrine of “ humours? held by

n the dark ages ; that it
."I:. .-JII:;

statements of










COIN Paratie

yhthisis of advanced
|

"||I ii;-_i1r_|1] then ;I the
photographer, who has had large
graphy, having been employed professi
|l|.l..l|'l.l:_':|'i|.!l_|.-iIi_'_-'. for tl :
the Pentonville Conviet Prison.
for us twenty and thirty portraits from
course of an hour or two, and we were
number we required during the

We now found at owr :!:'--_--:w:;|
suffering from phthisis, of whom 2

Iemales, | |H vV Were ﬂll.'iii,li.-. a3 IOLIOWS

I'rom Brompton— Males
Females

Vietoria Park—Males
['emales

Guy’s Males

|.|. |!|.;!._l_ =

Total

For COMpAarison w ith these wWEe Ilel
100 male and 100 female patients, taken
the wards and ouf -‘Il:llii_':;L rooms at (uv’

*I:i;.'li!.-_:' from P I::ij*-i.‘*_.' Lthese we propose t
I

to represent the average of the ||u}u‘.i|;,|i-‘;|| of the same

but suffering from diseases other than phthisis,

Ih.l.j-ill:__'_ the process of making L-.,‘-J,[;._;,Z“-z.;. we received somi
valuable assistance from Mr. George Turner, who came to our
help when we- were much pressed for time and made several
composites for us, besides assisting in the :
out of which I|;|j.' should be formed

Before l...i*-l".'..*-.*-fl:;_h the resuli

|

: . I n oY . ad
il WY iikia LIl & I. e LR

posite portraits may be describe




by the Method ”_.F‘ T f.ll'.l.'.l'l'lli'-”'-l-'\.':.fl" Portraifure.””’
are independent of the fancy of the operator, just as numerical

aveérages arc, '.]ll:-ll'_f|| like 1:'.x'||1, they may be wvitiated |:|.'- Errors

of calenlation or ol ]||:l||i‘||'.'. ation, {'nlLL]mnih' ]JL;-!"II'I'-il.‘-'. the

them, and their adaptation to various

method of '|l]'u2|’.|.f"-!11:
]

purposes, have already been described by one of us on several
occasions :! but it may be desirable for the benefit of our

present readers to give an account of the process. They are

APPARATUS FOR MAKING (CoMPOSITE PorTrRAITS,?

is fixed.
y moved to and fro.

carriare that also BUppOT &8 tha
i

phic Journal,' June, 1881 (repri
and 15th). The procéss Lh
oo ,!.. “(Faneri

z .
ot L he







plate ;
.

1
) the component neg;

LIV Ees

similar

¥ L

:~ --;'.|:||:tl'_'~' negatives ; the result is
several of these co-composites mav be

I - ] 1
composite, and =0 On.

which 1s fulls

IMay Pass

Iy group ol ordinary

Liiem.

wxpressed their
i

|

YWWe were iooe 1 to accept

the negati he question,

¥ # o + .
But after sorting and

IZZE:!'-. .'il:.lH.
" leatures, ce ‘esults began
facts were first taken as guides for
thus the cases of © advanced disease ™ were :_’J'l'lll.|||"‘||'.

beyond well-marked emaciation (Pl [

). . The rapid cases of * brief duration

vielded no characteristic type, nor was

inite obtained at first from those in whom the

" was “strong.” The one of us least J.1n]‘.

ireconceived notions, dealt with :|||-~'; ;.:L‘.: I
out consultation with the




Conecerning the

| Among I.|- women j

EXAmMINAaATION
chielly SiTUCK
iliarising myself with them and sorting them tentativelj

various ways, I began to perceive what seemed to be mnatural

groups, leaving comparatively few that I could not classify. 1

made COmposites Ol cach Ol these groups ; there were eleven ot
them, containing on an average five components each, one only
had as few as three, and one only as many as nine. I then
sorted the composites and found that they fell into two main
divisions, not, however, separated by any abrupt line of demarca-
tion. In the one division there were =13 composites of, on the

whole, thirty-six portraits, and in the other there were fivi

composites of twenty portraits in all. The first division had

blunted and thickened features, the second had thin and
softened features. I then made a compound composite of each
of the two divisions (Pl. I, figs. 4 and 6), and finally 1 threw
both divisions into a doubly compound composite (co-co-com-
posite, Pl. I, fig. 5) to form the general average. I need not
stop here to speak of the precautions taken in doing this,
farther than to mention that the groups were always
« weighted ”’ in exact proportion to the number of their consti-
tuents, as by giving thirty-six seconds exposure to the co-
c.:jn',[u]:-_:n_r_: rjg't'_'u- first division 1::_5;|.:;1|:~'.'. L'n.l'nl':..' seconds to that
of the second division, when forming the general average.

¢ Mhe trustworthiness of the final result must be estimated on
the same principle as if we had been dealing with numerical
averages, 'That is to say, we may rest conteni whenever the

averages derived from two large subdivisions of any group
]'L:_-Ll‘[:].]]ll_' 1_.1'_|\' _u-:'||:'.";li average as Ili.:l.]'l_'-' Aas 18 needt il 'i:. .Lil'i.:'::«.-l-"'\.'-
ander consideration. I think this result has been fully reached
in the present case, for notwithstanding that the divisions have
been made so as to contrast as strongly as possible, their com-
posites (Pl. I, figs. 4 and 6) resemble very nearly that of the
general average (Pl I, fig. 6). I is therefore obvious that if
the eleven primary composites were divided into any other pair
of groups, the co-composites of each of these two groups would
have a yet more close resemblance to each other, and to the
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|.:Zl.i!|I: LIl |l:' L] | a8t once EZ-.-"'I|i|,' |-.| t Lhat -.|,|!-|-

il::'.'L_' ::I:'-. 1l IEI.'."-I'l'ii: l BOOVE '|-.!'||_ LW ‘._".'_-: 8, :E.:'-ZJII. 'n.'n'i'_iL 'Jl'_l||1-,'|:

ckened features, the other with thin and softened
¢clogely concided with the two tynes ONStantly

:
1 1 . . 1] !
(g0 e |:'I'l.- ||||*.'.-'.i".:|‘..-— a8 the " strumons and * tubercular.’’

] 13 o . R Rt
Frocecding now o careinlly sort our patients under these two

heads, and to pat our selections to the test of comhbination 1n
composites, we soon obtained very striking and highly character-
1stic faces.

Reviewing the whole of our results, two illl'_:J:.I'i.ilIlL con-

clusions may be adduced, and these may be given as a preface
to the consideration of the plates in detail. It appears that the
method of composite portraiture may be employed to obtain two
different and equally advantageous results, First, by throwing
1ntd One a jil]':;l! Number, say fift -..:.Z:'u':l,,.'.'\ 1aces, taken 1,'.'i'_|_|r|':'|.:'.
any selection whatever, we can obtain an average of them

13 Illl'i thnie prosciils no leatires or expressions characteristice

of what may be called secondary Lypes; such a result is an

excellent method of obDtalning the broad av rageé as to the

raneral i_lll.:!l:'-l'l.lul:- ol e 1ace, the average snape aof the :.r.-.-.», I

jaw, the average delicacy or coarseness of the features, and the




faces selected were i
that the |:i‘.';’l'|' the
probability of revert:

falls to obtain

Plate
both male and female,
noticeable, Figs. ]
ing from diseases oth
tion, and cha ||_"\.' {rom among the
Hospital. The results, over which
voluntary control, are remarkably a
of fifty entirely different people, no PETRED
both. With these compare hgs. o, 7, 8, and
]n]uh" . pach of these contains about IiI"._'.' cases of phthisis, and
Ll,‘_":|;.|| the results are wonderfu ' alike, althoungh

18 arrived at. A certain selection has been

9: the former contains, as above mentioned,

1 1 1 . . . !
all of whom a strongly-marked hereditary taint existed, and the

- F ] | 3 4 Lt T e
t'|'-;'.|l:1:'.-_r face has distinctly moreée daelcate
L)

narrower ovoid than figs. 7 and 8. Fig.

18 |-:|1'||-|1-:|_~.[-|| of two l."!:"i'l':l":ih_' extremes ; it was formed by com-
bining a composite of gelected narrow ovoids, and one of
selected broad faces with coarse features, and contains most

the components of figs, 29, 30, 351, and 832, Fl. 1l.
result is a face standing midway between the very
fig. b and the broader faces and coarser features seen in figs.
and 3




: i'r."-'-""#.-'l"-‘-'l'u"-" Portrailure,” 11

se, we are undoubtedly justified
re o ';-1..|].|i:~ Ci | |..l-'l g _:[i'.-.'.*-' more :,!-,';j-:'._ll-

I lighter low jaw, and an altogether
han the average of other diseases. Probably in

; . . .

measure this result 18 due to the greater ave rage emacia-
thcse patier than that of those sulering from other
]|..-_ EMACIATID '.1.:!| NOt alwavs altel |]I.' FENeral

18 well shown by Pl. I, fig. 10, a com-
'.l.:.llji"'\--.."l 'i:l_ '|'|i:ll_'2;, L||:- |i|*-|.'j|_*-|' was Iar

1

1CEd ; 1n '|.|.|‘- tace the results of emac 1aL10n are '.'|-:-|_| ZEN0OWnN

in the dei ply sunken eye, the hollow cheeks, and '.i|'.||J_1.'-|:':.'|.'|-'|'.-LE
lower jaw, but the face nevertheless is not by anv means a

“narrow ovoid.” A critical examination of fiz, 1 will shoy

h ¢r, that emaciation in such a face would take awav much

of the heavy-jowled " ::||!IL':1|'..ii-'|'ul".]'.-.' lower Part of the I':|-:'L',
vl would thin the nose and if‘:ﬁ ;_I.'-:‘il!.i_'-'. .Z.ll'i..:_'i:'..-_[ 1T Nearer to
type.

ig. 2, was obtained EI}' gelecting all the narrow ovoid faces

among the hundred female patients not suffering from phthisis :

it contains fifteen individuals, It may be compared with figs. 29
mnd 30, 1 | which contain nine and twelve individuala
I'r.-;'-'-".il'rfl'. or 1'1.L-_"_|_'--|1"_r in all : these are the selected narrow

ocenrring among our total numhber of 181 |:-!|‘ nsical

".".'I""'.' cl !.*-l.'i_'. H:;|:i|:'.|‘
11 i'r-.] result of
women :;5'-i:|'_'_' this
ol :lil'il.'I:'.'-. w1

I
those 1l
We may al
the fact that we are here Iil':l_i|:=_=_
classes, and that with them
re often an acquired disease than

(lulional One, -"| (o) ;;;:\:'.‘: Elil-_' I| ne welg |I1. | i ]

. FrEMaIns wi |-1 estanlsnea |||;|_'_

in'!'ll'i:ilill.' NATTrow ---='El! ) :r Eil".'.1l'l'_'l.'—

be selected among '[]nl'-'.' slllering from
orainary Ifemale population + on the

each class proves the




l!"l'l'l"il"‘."f"'-'. check an en ' N0 ead) ¥y a "'l'-"!{l'" 'I“.']H'".

a single group easier and shorter 1f necessary.

(n

+

hand, fig. 17 12 & co-co-comp f 206 cases of pht

contains fies, 18, 1

except fig. 18, which co

1 T
|,|Il-\. 2,

FremAalrinmg
Pl. ] fie, 12, contan 21 IATTON faces zelect
iy be compare
with Fl. fig. 83, tl i \‘-,‘"'Z-"i' narrow ovold
faces selected from the 262 male fering from phthisis, and

"':I.|; "||:' A { AL W1 = ]Jl. !. i'

.'||"'~l.l Wl
Pl. II, figs. 29
|||:L|I" Narrow on 1 C iffer ' { oTee

visible, this being wel ced 1n phthisic
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NArrow

of that

to the

'.|:|.'l.'.:' own

almost --'\._r"il'm' 1/ per cent. If
of the narrow ovoids in both

1

tne c

ases “other than |=!:‘. 11818 © Five 14 per

the phthisical cases have 14'3 per cent., in short,

be found m equal numbers both among the
non-phthisical patients. Let us here emphasise

the fact that we are now comparing phthisis with other diseases,

and not witl and these obhservations

would seem t e person may fail in many wavs

besides hecoma 1l phthisical, And 1 a delicate narrow ovold

cessarlly tuber-

forty-two cases
their faces the
wosites, fies, 23,
The
co-composite of
their turn closely approxi-
1l components ;

rly dissimailar,
22, 18 a most typieal,
P |'E.;:||- the most typical phthisical fac yet the individuals
contained in it were in no way selected, except for the severity
of thi ir discase : ':IEI.I'I'l WEere tahken u'.--u'l':'il‘- in the order 1n 1.'.'||;|-_']1
-\|,--_1,‘ chanced to be l i|::!|-'_'|'_'|]-].-.-?. It 1= i'.|:'1'l'*-'.|i!f_: L0 compare
this face with figs. 29 and 30, and some of the composites in
Pl. 111 : in several o : instances the same face is very nearly
arrived at. In this face the large projecting ears are very note-

worthy : they are noticeab n several other e /i '.‘-:I’:L'h.. and

im many of the component faces; these, taken together with a

narrow month, often onen. a short : 1all chin, a small and

narrow lower jaw, make together an often-recurring face in

=3 L




and il.'llli"' B0 1T M || l] q
We ] ave i'L":.".'II"I-;.I-ZI that the mi
t of their real 1o sembla

[ i;'-:]| other th

allied they are
3 18 well exempl

T, 10 which th
VeTy
the central features have

out ol

bereular

1)
LT

SCCIns




fiy the Method "-..u"‘“: l.r"u.-rn"n'J-‘.u.w:.'.."r’ Portraiture,” 15

generations have sufficed to effeet the change, so that the

deformed and ill-formed faces, the direct products of disease,

when sufficiently diluted, may give rise to the comely and

attractive face seen in the composiie, fig. 81, and in one or

two of its components. In this way we may often observe the

disappearance of eccentricities and deformities, and that return

to the average type, by which alone the maintenance of the
18 possible.

In Plates I1II and IV, the male patients having the same
"aAcli ristics as the females in Plate H, have heen .=u]¢-;'1|‘-:|
combined. They have required greater subdivision on

count of their larger number and the growth of hair upon the

A\mong the narrow ovoids the selection has not been
critical, and several have been admitted which

1 advantage have been excluded; the final co-com-

Pl. 111, fig. 33, would then have been more typical

ig, the outlines are somewhat ill-defined, and the face
scarcely as narrow as it should be. In this group, moreover,
numbers have increased the difficulty of arriving at a type; it
contains fifty-one components and its tendency is to revert to
the general average, as may be seen by comparing it with fig.

1™ Ty . | - hilas
Li, WHOICI 1T |II..L']I resemoics.

We would remark that the nine composites forming the com-

ponents of fig, 33 are |:-:|'i3.' gtares 1n the llrmln[‘.:icm of the co-
ymposite. The faces in each composite have not been selected
for their resemblance to each other, but II'If‘t'f‘|l‘~' as belonging
‘narrow-ovoid * class. They have been chiefly taken in
the order 1in which Hn_'_l.' wWere L:-!fl.'il-_u‘!'flll.lli":i_, except that in the
first three |i__‘:]:'|,*-- ‘]L-' ||,|i|']|--€n laces ]m'.'i‘ been ]_lll[ t‘-lu’r‘tllm‘
while in the next two those wearing hair have been combined ;
all contained in these first five composites were patients at
Brompton, those in the next three at Guy’s, and those in the
last at Victoria Park.

The component composites of fig. 33 are more characteristic
than the |;'|'|-|'-1II:I'|'I':J?'~i':-.' 1ta0 If, 1If'.'J|l'.:,":.". not 80 [_-."'I'ii‘:l] 111 mAany cases
as they should be, Fig. 34 somewhat resembles |i;‘- 30, and one
of its components, Mo, 101 : bears some resemblance to No. D78 1in
*_].. female group. These are the two most "l”l faces in

either, and partake more largely of the characteristic features

of the groups than any other single faces ; they therefore morg




_il_.n' f"".."".'l".?n'l .l.._,‘.'l, I’ fi Jr""n'-'_w.'.""'.'r-"'-.'.'l'-' il l;:.',_' -r.f_,,._‘

'eéscminle |.||.:-1'r||||i-_:«.;'|--.._
contri Lo | OO :;;_i':ﬂfl' il *—|.:|Z'1'
mMay be true. Thev both exhibit in a

FETISCICE Ol '!.f.l.' 1OWEer so L':'I.f"i
deseribed. Out of the components of fig.
heen excluded,
1AVE
" his features, but his
idiotic or :]-':fli!.:l':i Ty pe
are stmking faces and good results. but
faces are very characteristic, though all
b ?"I!-_; to the narrow ovold class.

Fig. 39 has been ruined I|.-; the admission of Nos. 7 and 11 :
|'|

No. 7 can only have been admitted by mistake, and No. 11

aowes his :-.l'.|||:~:h||-.‘~ to his |'|||:ii'i:|:i:;:; and not to his r_||'i_f||;L|
conformation ; for the broad strong angles of his lower jaw are
characters the reverse of what is noticeable i I '
e MNo. 6 also r!:i-_:",L navy

on '_]l'i- (MR

age. i, 80 mMAay be o ympared with 18. and ;
resemblance traced between them and accounted
am its |i!lf_'.'1=~‘5:‘-_' components |i:_ | 5
omponents of fig. 39, as it does also those
.

tter figure Nos. 20 and 36
Jlli_,'lu‘ have been omiatted. [::lir"
been merged into one and only
28, 24, and perhaps 23, a far better resul
obtained, both in it and in the final resnlt
however, did not allow us to make these alterati
arranging these plates the errors of seleetion were discovered :
In some measure it is pe -‘!;;L|-~. desirable that the corrections
should not have been made, for it will allow our readers to se
both the strength and weakness of the process, that is, its
mechanieal accuracy and the check it makes on the selection of
f:u‘t'!-:__ and, on the other ]|:’::'_|i., the failures and msle |||:ri;,_r results

obtainable ]]:-' bad selection. This (e stion of selection is atill

further emphasised by fig. 41 (Plate IV), which contains a vers

ill-assorted collection of faces : long and short fac 5, and the

: S TSt . LK =7 oy
|'J!I'i.':l'|- lower 1aw 0l :\I:I. H | .I_. el all III.II:_'lt:I'. In terriole con-
fusion, giving the many outlines to the face obtained in fie. 11,

in which almost every one of its components can be traced.
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18 An Ingquiry info the Physiognomy of Phthisis

time at the las

sites before |l!::|i- hem : 1

wiyd
we should have obtained better results.

women first, and by submitting them to 1sion, we have

]||'.;|-l|n-|f more I.'lliLJ'-C'L'.'|I".'.'1.',iZ' faces than at first, We would

also draw attention to the fact that this is the first attempt

ng the new process of l.'l.l::'.iill"'.li' i rtraiture on a

E 1--\'3i:|. many technical |E|Eii|"_;'_i.:-=.l I|II'i|I:',|I:-Z;|
:LII:i, |.IL||I']"-, l!'l.-lli:] ll_'_|:.' 5_"i':li..il:-.i|_".' ill.' OVEercome

S : L i
'here 18 one advantage, however, in subm

gra hs of men in a somewhat 1mpi riect condition

an opportunity of demonstrating errors 1n s lectio

examples of one of the advantages of composites as tests of
accuracy ot selection :|‘:-.I -,-‘lx:ul:i'_:,_-;.
|I|I-l»|‘-, wo Inay sa that oux resiiits appea L0 ||-|||l 1.0

countenance to the belief that ans .-u|:c'n:':;,-|_ type of face pre-

1 a g & = o I

aominates among |_"1L‘|[L1-I-';11: ||:-1_L-||{-_. nor to the ;;-'|||':':l|.1
entertained opinion that the narrow, ovoid, or * tubercular’
face 18 more COMMmMon 1n FJ.li‘:.;.iw-'..-u than oy olher dis (18es,

Whether it 15 more common l||'|‘_ among the rest of the

healthy population we cannot at present say.
It 1s true that taking both sexes together we find
cent. of faces that may be classed as “ narrow ovoids ”
per Cent. |]::l: come under the head of * broad faces with coarse

leatures,”” making 1n all 25'0 per cent

of our cases which may

be FC:'"”'.:""-] under one or other extreme Lll'[-:l_‘"_m'l' 11l
direction from the normal averase: but we doubt if this is

more than would be found among tne gFent ral ,'-:.|:I|;:-Lli--: . Duar
e I'!:I.'I'-: l'||||' NeFarive, out 1Tt may he |-!."\' are no
141 .

¥ la = 4 Pl | 3 Py 3 5 ] N =
valuable ; al nousn we commenced Our inves

€xpeciation ol establishing a ™ ty P "on a firm foun |:|:|--|:, Wi

3 & = . f s " . -
H]|;|!. ! - i sat1s Ll WILI r_||. nm 1 1Y 1 ! Succecded 11
refuting an

i 1 - &

.'Lllll:!-ll:,;]] these coneclt { 0 1ndicate that
i1 1 - e | . ] 1af 1 -
theére 18 no founda ir the beliel persons possessing
certain physical characteristics are
cular disease, wvet 1 may
CXplanation ol
] 3
|

the disease when 1t atis : PErsons. ngeresting this

we are going beyond the facts recorded in our present inquiry




£, 14

|.";-'|-:'1.':','E;|1|,
I|~i:||-~_ iill' |:_|,';i=_'.:|.l.'|.'. ks ‘.||.'|:':|'L"\i'.'::'.|',~l
and characterised by
nared with hors
v hred 7 such i

nerve and too littl
power " and readily “ knock-up.” In like manner these more

.-:||:"-:- h highls :~'|:~-'|']l'f"l-.-.' Nervous

delicately formed lividuals, | g
hild,” are little

systems, well exemmplified in the "CCOCIONS o
§ e 41 ¥ Y Eema s QR 4 == St ot
5} e L) BLE ...l LNE BLTrAaIN and Iac ol | II|J|I||‘-|:'..‘-..|IJ ".'||I:L."'.|I".I'] S0TL

1CT1mAa T« its attacks than

thev should be

Ly pe, I:Il that

1 mercury,
nmous * diseases of

['hese questions we ho to take up again he

possibly we may be able to demonstrate that th

1 . .
| danty
chne gqoctrine ol

!I:L"" I:'. Ell accumuniatea :|'|'|-':|:|i

nevertheless contains a nucleus of valuable truth.






















OUTFIT FOR AN .ANTHROPOMETRIC LABORATORY




SKIN-SENSATION




HEARING




LL

SENSE.

(=]
%

oo | AT
ol LR

‘MI




ISSUED BY AUTHORITY.

Anthropometric Laboratory,

FRANCIS GALTON, F.R.S,

N, BEEATHING
UICKMESS

THE LABORATORY IS SITUATED IN THE EAST CORRIDOR ANNEXE,

ENTRANCE FROM THE 50UTH GALLERY.

LONDON:

WILLIAM CLOWES AND SONS, LIMITED,
INTERNATIONAL HEALTH EXHIBITION,
AND 13, CHARING CROSS, S.W.

1884.

PRICE ONE PENNY
















ANTHROPOMETRIC LABORATORY;;

FRANCIS GALTON, F.R.S

=y

THE DETERMINATION OF HEIGHT, WEIGHT, SPAN, BREATHING
POWER, STRENGTH OF PULL AND SQUEEZE, QUICKNESS
OF BLOW, HEARING, SEEING, COLOUR-SENSE,
AND OTHER PERSONAL DATA.

THE LABORATORY IS SITUATED IN THE EAST CORRIDOR ANNEXE,

ENTRANCE FROM THE SOUTH GALLERY.

o ? .'.l'll.l'.-'.' :l.'l..l. i J"...' r."la'

LONDON:

WILLIAM CLOWES AND SONS, LIMITED,
INTERNATIONAL HEALTH EXHIBITION,
AND 13, CHARING CROSS, 5.W.

1884.







International Health Exiibition,

LONDON, 1884
THI
ANTHROPOMETRIC LABORATORY;

FRANCIS GALTON,

[HE rlnjaw'i of the .1:|:|i|--in-:|;.1|'h
to the |I‘.J|J|:-l' the orca i li

methods by which

be measured an

action l]:'.‘ul. witl

ment of Eye

Power ; Stren _:'1 ol

Span of Arms Height,
Such is the ease of workin

can be measured in

the results furnished t










DESCRIPTION OF THE LABORATORY.

keenne:

and eq I'.l c3




PROCESS GONE THROUGH.

aoor, I.‘u".'
apnlicant 1s itted to e desk nd riven a iframe which

contains

{,I.II'.:'I-'i.i"._l!. ||.|.E'-:".' 1S p

1
i

15 given he person measured.

No names are asked for. The follow :.1‘;;' plan is ade ‘:l'-:‘wl
to secure sucl 1 for the L:'.|ii-.5l.'.l:.'-_' copy as are needful
for its use as a statistical document, without annoying
the 1;|-‘|:'i~ ANL, i 14y be -;'fl-r-il';-.:!‘.!!'l] to ll.l:'.'.l.!.l.' ] or
her age, &c., on the card. The transfer paper 15 o

over the back of the card, and no carbonized paper 1s put
behind the flap ; consequently what may be written upon
it will not appear on the card. 'lhe particulars required

on the flap, are: Age last birthday ; birthplace ; state
(married, unmarried, or widowed): residence, whether

urban. suburban or country ; occupation. All this takes
station, which is partially curtained for the

written, the {rame

turned over, and the other side is henceforth
most. On this the attenda narks the sex

applicant w

to gu ird ag

1]:",- -!'|__:'.|‘,:_. Lo l...i:ll rent ]11-1'1.. ns l._'._!_“]-l are .--:I'.'|l'.-l.['h-:|ll g

L||',I!,|'|: _:|'_|:'_' Teast

0Ol -..il!l.'!'l.'l'.'l. COlOUL,

apprec iate




= AND I[H!., ,:1'|.I".i.'-|;‘i-.|: eyes of
standard colours are exhibited, together with the following
| e

list of Lescriplive 1.!4i.l1|{-||-_l.l.l'. i:;l_-.'_ orey, dark-grey

g
brown-grey (green, light hazel). brow n, dark-brown, black.
The attendant i] » the colour of the eyes, but no
entry is made regarding the colour of the hair, for the
rcason that what with the darkening effect of pomades,

of dyes, and the sleading appearances of false hair.

useful results could be arrived at However, for the
convenience of the visitor. samples of standard colour of
hair are ited, and the names are attached by which

1.|'|-:' I'!'Ii.l r. Var '1‘f|. 2] |||' -c'.'-;n.ll' dare L:ui,.'.[::'.' ||:'-~|'|'i|ll Lf. 'H‘.l V

are flaxen, light-brown, brown. dark-brown, fair red colden),
1 A 1 . | # ! L1 1-
red, dark red (chestnut auburn), black

(@) Keenness of eye-sight is measured y the
greatest distance at which the small print known as
:?l' |"'.|.:!.

d separately, as it often occurs that

y in efficiency without the person
+
L

aware of the vho ought in that case to use

dDPropriate glasses

Thi apparatus is ong ; licht frame with a single
eye hole. Blocks of wood, each with a sentence in o
print pasted upon its end, are fastened s
sight at measured distances alon r the
right eye 1s tested, and then the left eye, and the greatest
distance at which the type can be read by each of them

S record: l.!. “ i

cannot be read at all by the

ST | . ] T -
unaided eywe, : { 15 made to that elect.

Jreld :.a'll ( 'Il.i,

o

1z like the kevs
part of each of these

ound lengthways, and




redd when the instrument is cked. The frame
. EI..[|'|'||_ ||; || the person o ]I:' LILE .|..:5,.III'|-1- Al

. 1 1 . .
hidden by a lap, and nc 1s requirc

nd displays
and records 1.]15" fa

; the case may be.

" T
B GRS, oLIEL

upon it, hides it altogether. lhere are moveable

attached to the lower of each pair of :

pair, it 15 ¢t somewhnere abou Ili:i!'-.'-.'::"'.',

be tested is desired to slide the brought

nearly as he can judge opposite the inter. When he
the face of the

total length of the rod
determined in percentage.

The seq nd rod has to be s
!'I!'l":';'-il.l','l-\..i to O ',|'i!x3 i

al 1 T

adjustment 1s similarly r off in

hundredth part of the total length of the ros

As regards Sgquareness—A board includi
a circle, has an arm movable about the centre of
while a broad flap hides its free end.
drawn across the board The person
to set the arm as squarely as he can to the black line.
When he has « this, the attendant lifts the flap and

§ i ;le-\.
LLEL

CXPOSCS d Sik i 2 Bl ; | n I |




board, and reads off the error of the setting of the arm in

degrees.

HEARING.—{a) Jis keenness—Some apparatus is exhi-
bited by which at least the relative acuteness of hearing
can be tested ; but it will not be used, as the noises and
|'r|,.t 1175y TP, [ [ e, e R o
cCiocs ol the bulnding render such determinations untrust

worthy.

: andible mote. — An indiarubber tube com-
municates through § others with § fixed whistles of small
bore, and of depths that will give 50, 40, 30, 20, and 10

thousand air vibrations in a second respectively—that is,

of the several depths of 0067, 0084, 0°113, 0*169, and

0°350 inch. Each tube is nipped by a separate clamp.
These are numbered in order, §, 4, 3, 2, 1, and serve as
keys. When any one of them is depressed, air is blown
through the corresponding whistle, and is thrown into

vibrations that can be heard by some as a shrill and pure

1ote, while hers hear merely a puf r all.

i
I

quite independently of the general acuteness

very person has his limits of power of hea
The test lies in ascertaining which is shrille " the

five notes that is audible. The precise limit of audible
sound may be found by using a whistle that has a movable
plug for its base.

veral instruments are exhibited, but it

test with them, as the requisite time

BREATHING CAPACITY.—A spirometer is used, made by
a lf:lgjl'{.,-":_;...:-:l.z el [ i -. \E & 1'l..lll.!: 1)
is bre athed l]i!:-__:_ n 3 1be & vesse ises, and
at its side shews the number of
displacement. The person to be tested fills hi:
expires de J.-';:-'_}' three or four times for prac

few seconds rest. he tries the --||§:':l'.|l.l ter.

SWIFTNESS OF BLOW.—A flat bar with a pad at one end




runs ireely

the hst st h he pad, driving the rod

[ motion 1s
Across its p 1l & bri |‘-.':'.] lli':.l el E].'.l stecl
above the bar and p.u':nf]-:']

in the same direction as that

5 5 = 1T} & -
ar is driven by the fist. When the bar

a stud L'.i:l:i'l its I-_|-'|- ]1:II.L:.~ the
but as soon as the bar |"';—::I'-“-
move, the eaves the spring, which thereupon

vibrates transversely the moving bar. A pencil 1S
attached to the spring, and the upper face of the bar
carries a strip of the cardboard used for white flexible slates.

Ayl 4
FhRm =17 Vi ne
- L

. ' "
| 1€ PETCIL caves a sinuous trace on L
:
it

P ints where the trace crosses its own m dian

measured with pre« ision. The --§:|'i|'.j_: that 1s

twenty-nve L:-'.ll‘lu.-'ll- viDrations in a sc ond 1ENncCe, 1
interval between any two alternate crossing ’:"'ill’.- is 045
inch in '.l'l'ug;'.]‘_, the bar 15 trave !I.i:l_[_ I oot per Z"'-'-.".l:'ll.:.. A

is constructed of which the unit is 048 of an inch,

the graduations upon it are in feet per second. By

this scale to the curve, the swiltness of the Cor-

-

responding blow is immediately read off.

STRENGTH (a) of pull—The mstrument 15 held as an
archer holds his bow when in the act of drawing it, and the
strength of the pull is given by the index.

The instrument is tried first in the right

«ft hand.

=PAN OI ARMS. A 'll..i.i!' of ["'ZI'-':-I shiding over cacl

and with pre 1s at either end, is held so that the tips

of fingers press against those projections; then the

-

2rme are extended to their full stretch. [he graduations

show the span.

HEIGHT (a) above seal of chatr. A quickly acting

I‘.u'.L--'.Il'i']:L—I'--:] 15 |.1:.-‘.n'|'|-.|.=, I.I't!TE::Eﬂ. to the back of a soli

Al Nl TOW i.l."ln.ll.'







INTERNATIONAL HEALTH EXHIBITION, 1884.

ANTHROPOMETRIC LABORATORY,
Arranged by FRANCIS GALTON, F.R.S.

Initials

EYESIGHT. SWIFTNESS
right ey left eye 1 in}

STRENGTH

JUDGMENT OF EYE.

‘. in] SPAN OF ARMS
Hne of} .,'f.:;“u ii_i 'r- ¥ From ".:'_'- :: ips « -1 fest.
gt - OPf \te hands )

paris

HEIGHT

HEARING.
1 here owing to th

| 0000
and
| o000

BREATHING POWER.

b = -._:__gl;...:l}




FRINTED BY Wi




TISLEY & CO,

Opticians and Scientific Instrument Makers,
172, BROMPTON ROAD,
LONDON, S.W.

SiILVER MEgbpaAL, Paris 1878.

Exhibit Class 46, No. 1384, HEALTH EXHIBITION.

TH]-'_ apparatus designed by FRANCIS GALTON, Esq.,
F.R.S., for the Anthropometric Laboratory having been
supplied by TISLEY and Co., prices for any, or the whole

of the apparatus, can he had on application.

SIGHT TESTING.

Mr. J. W. GAMMAGE, who has assisted Fraxcis
GartoNn, Esq., F.R.S. in arranging the.Anthropometric

Laboratory, may be consulted daily, with regard to defective
vision, between 10 A.M. and 5 pP.M,, at 172, Brompton Road.
Mr. GammacE's long and varied experience as an Opthalmic
Optician, enables him scientifically to adapt Spectacles, and
Eye-Glasses, to any form of defective sight, where there

1S no actual disease

Test Types, w:

EESLEY & (04

172, BROMPTON ROAD, LONDON, S.W.







he HLISTORY @ Twins, a Criterion of the RELATIVE PowERs

fielt
[_l‘-.

NATuRE and Nurtvre. By Fraxcis Gavrrox, F.R.S

exceedingly close r semnblance attributed to twins

= - :
i May rest. But twins have 7 claims to al

subject of many novels and plays, and most persons

n, one ol which will be disc ed in the preszent 'I:_|'1|:-|E‘..

Tk
L%k

TSI
Fomd Ferel e Ve ok 1 y aticl
el L e '\-'l AL LN . AL

were 1mpose

--']:-'| “~--‘|]-. tween

in Pl

L3 [l |
Ons 'i:'_1:| I ‘.'.1.|] hi :'--:|;!.'L. AT
difficulty of drawing the 1
tried to estimate the degree in which
AVETage, inherited The --'I-_in-v' 1om 1
oof of its inheritance has always been:

Dject oL especl

hom vou comnare mav have lived unde
wWhnom you compare may nonve 1ve TCLeT
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she loves by the touch of his hand, which gives her a thrill that
the touch of the other brother does not. I‘j'.::-m‘-'-l hers havi
not, 1 believe, as yet investigated the conditions of such thrills ;
but I have a case mn which Miss Finch’s test would have failed
Two persons, both friends of a certain twin lady, told me thaf
she had frequently remarked to them that “kissing her twin
sister was not like kissing her other sisters, but like kissing
herself—her own hand for example.”

Lt would be an interesting experiment for twins who were
closely alike, to try how far dogs could distinguish between
them -h:-.' scent. .

[ have a few anecdotes of strange mistakes made between
twins in adult life. Thus, an officer writes :—* On one oceasion
when 1 returned from foreign service my father turned to me
and said, ‘I thought you were in London,’ thinking I was mj
brother—yet he had not seen me for nearly four years—our
resemblance was so great.”

The next and last anecdote I shall give is, perhaps, the most
remarkable of those I have: it was sent me by the brother of
the twins, who were in middle life at the time of its occurrence :
““A was again coming home from India, on leave ; the ship did
not arrive for some days after it was due ; the twin brother B
had come up from his quarters to receive A, and their old
mother was very nervous. One morning A rushed in, saying,
*Oh, mother, how are you?!’ Her answer was, ‘* No, B, it's a
bad joke; you know how anxious I am!’ and it was a little
time before A could persuade her that he was the real man.”

Enough has been said to prove that an extremely close per-
:onal resemblance r]‘L"-illl_i_‘]][lj' exizts between twins of the same
sex ; and that, although the resemblance usually diminishes as
they grow into manhood and womanhood, some cases occur in
which the resemblance is lessened in a hardly perceptible de-
gree. 1t must be borne in mind that the divergence of de velop-
ment, when it occurs, need not be ascribed to the effect of
different nurtures, but it is quite possible that it may be due to
the appearance of qualities inherited at birth, 11““1H-]] dormant,
like gout, in early life. To this I shall recur.

There is a curious feature in the character of the resemblance
between twins, which has been alluded to by a few corres-
pondents ; it is well illustrated by the following quotations. A
mother of twins says :—* There seemed to be a sort of inter-
changeable likeness in expression, that often gave to each the
effect of being more like his brother than himself.” Again,
two twin brothers, writing to me, after analysing their points
of resemblance, which are close and numerous, and pointing ouf
certain shades of difference, add—* These seem to have marked

VoL. V., E E
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received by him from his brother, who was at that time at

Vienna, and who expressed himself in these words—* I have
my H]l].‘h ilmia ; you must be having yours.” However singular
this st tory may appear, the fact is none the less exact : it has
not been told to ma ]-_*- others, but I have seen it myself ; and
5 cases 1n III'. prac tice, 'l?||-:-~.|- twins

[ have seen other analogou
were also asthmatie, and asthmatic to a fr ightful degree.
Jhough born in Marseilles, they were never able to stay in that
town, where their business affairs required them to go, without
having an attack. Still more strange, it was sufficient for them
to get away only as far as Toulon in order to be cured of the
attack caught at Marseilles. They travelle continually, and
in all -.~||r[.:'i-_--¢I on business ;.:.\.il'*-u. and ||--I'..' remarked that
certain localities were extreme u.. hurtful to them, and that in
others they were free from all asthmatic :-_x'*.n]|1:|.-|1-:_"

[ do not like to pass over here a most dramatic tale in the

“ Paychologie Morbide® of Dr. J. Moreau (de Tours), Médecin de
]..]i.".l-‘ilii-.'l' de Bicétre. Paris, 1859, p- 172.. He ['le';l.I-'.« “ of "-1.'|r
twin brothers who ]mll been coni i'.'h-!]. on account of mon 1OITAI \|
it ”i'-.'l-‘tl'i'. " ]]'I".‘-Jl! l“‘\ the two ‘..l] mng IIL.] are so 1|1~':]\.
alike that rl-.:- one 1s easi |x mists 1] en for the other. ‘-.I--:\;lh
their resemblance is no ll“«* I..-IITE lete 'l!.ll 13 most remarkable in
its details. Thus, their dominant '|1L.:x are absolutely the same.
]'n‘p both consider themselves -4;|_:J:_|-1--| to EIIL;:-;{[H:['!-'_'.' persecil-
1".|1'-~; the same L-"l'r||"-~c E':L'.-e' sworn their ||4-«'1'.'||c-1iu:1, and
employ the same means to effeet it. Both have hallucinations
dif E |""l"""‘ “u‘. are both -r' 1||f". ]:Ll-:....l IrIII.I‘.. \1.||-§ maoroso ©
they never address a word to anybody, and will he wrdly answer
the -!{I.lé‘ tions that others address to them., The y always keep
apart, ind never communicate with one another. "mnlunnh
curious fact which has been .h'|| 1ent ]\, noted by the su 1”' 1nten-
dents of their section of the hospital, and by 1:.~.au-1] is this :
From time to time, at very irregular intervals of two, thre e, and
many months, without apj reciab 11- cause, and by the T“" ly
spontaneous effec l |r| their illness, a vervy marked chs inge ts akes
place in the condition of the two brothers. Both of .hm.-t, al
the same time, and often on the same day, rouse themselves
from their habitual .~=1u[1-.-:' and prostration ; they make the same
ﬂﬁ'l]'lE:-l;‘.i]]!:—i, and 1|1-:':|.' come of their own accord to the 3 _-,.Li,c-i_”]’

with an urgent request to be liberated. I have seen this
strange thing occur, even when 1].-*'. were some miles apart, the
one being at Bicatre, and the er living at Saint-Anne.”
Dr. Moreau ranked as a very cwnmln 1ble -nwr[ic':'.! authority,
but 1 annot w holly accept this strange story without fuller
information. Dr. Moreau writes it in too off-hand a way to
carry the conviction that he had investigated the circumstances
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laritv. Posifave evidence . BILL h as t ii.—. cannot ];—x' l-'L‘.'-'-.'l-:'.;].L-] 0y
+]
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The steady and pitiless march of the hidden weaknesses in our
constitutions, through illne 1|- tleat ||. 18 painfull v revealec
these histories of twins. to lo |']\ upon 1llnes
and death as capricious events, a lere are some '|"||.\.l:.\,'\--|'|'i;
them to ] '
the fact of the TInI]-.:fLH f 1 twins be in;- L|-T|1|1Ju_1._'-
shows that Iliness and death a CLESATY incidents in a rey
sequence of constitutional :'].:L!;__:w—. iq_;,:..] ng af ].f]T!':
which external I.'E]IIIIII*III[III:H have, on the 'I.‘-]I'Z'll. Yery smi
effect. In cases where the 1 aladies of the twing are con |._.1..._|
alike, the clocks of their two lives move regul ||[1. on, and at
the same rate, governed by their internal :|.u'.'_:|r.. m. When
[] |-. E'l.u- ::]] |“I.|'l ']l! ||x AT ]3....]\. thi r'e ATe :~'.:l|-!.-.1i -!'l.--:-{-_
followed 1 by a whirring of wheels; the moment that they touch
1t, the S1I Li g fall. ?'hli.r-.‘-.‘...ll.nl.'- Ty derive new arguments
from the life histories of twins.

We will now consider the converse side of cur subj ject, which
;t;-[l:.:w 0 me even the more mportant of the two, though 1
1ad little suspected it would be so, when I first ] egan the inquiry.
.“I‘ e hav :II‘-I:'*'.';_'_\.".I.-!] cases where the -i:::f];ni":..' at firat
was --]: :-h.',]il'. afterwards became less: now we will examine
those in which there was greaf I'li*-?!-ltif.l.ili'._". at hrst, and will
Bee how far an identity of nurture in childhood and youth
tended to assimilate them. As has been :|f_'+;;]1. mentioned,
there 15 & ]xl";-f 4 E'T“]”'T'i"ri ol cases of shar [1. contrasted charae-
ﬂ&'li-‘-i|.'.-. both of ]‘:-11‘. ani m 1||-:]. AW inlan il [‘l"-l].... | i.:u.n '-"'"]'!f‘
such cases, "'..\IH 'l'-].]'l m L.Li'. de bl [l 15 a fact 15...[ 4‘.:|1-.‘|!-'
[li.wfn.ii;ul v, ~ul-]; as existed between Fsau and f wob, i3 g no
less ma iarity in twins of the same sex, than extreme
similarity. r]_.~ curious point, and on much else in the
histo :1. of twins, I have many remarks to m.llw. but this is not
the place to make them.

The evidence given by the twenty cases above mentioned ia
absolutely *u'w-:lnl ant, so that the character of the whole may
Ll‘l."\u.l.l."llj conveyed ]::,- two or three quotations. One parent
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and, I trust, convincingly, that statistical estimation of natur 1]
rifts by a comparison of successes in life, is not open to tl

objection stated at the beginning of this memoir. We have
'-ll!_‘.' to take reasonable care in selecti o our statistics, and ther

we may safely ignore the many small differences in nurture
which are sure to have characterizsed each individual case
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about every 100 ordinary births; in other words, there are 2
persons, each severally a twin, among every 101 persons—say
l in every 50.

Hence the chance of an uncle or aunt of a twin being himself
or herself a twin, is as 50 to 20, or 2} times as great as that of
];-'-|]|]_|~ gmm-;;]i_«.-, It 1|1:':I'-.' ]J-'l‘].u'ilh be 1'..=l‘.:-_f]|‘, :—‘El]];-lﬂ:' 0 state
the result in this form :—Among the uncles and aunts of twins,
there is an excess per cent. of three individuals of twin birth,
due to ].._-:-u*.li[;u-:, causes. The average influence of heredity 1n

4

fathers and in sons may be taken as fully five times as great as

that 1'|1 :L!‘_-n;_']-_':-: ;|||_:1 aunts : we n|'|-|IL]I| therefore l.'?'LI.L'iZ|. On erd ral

erounds, that the former would yield an excess of at least 15

per cent., or an absolute number of 1542 =17 per

mmdividuals who were twinsg: but this, I feel sure, is in

of the truth. (I have discussed these hereditary ratios

s ;Ill‘:l':r_'».' WS COonc |'1|!--i1 in my Hn'l'l'-:,i';l.!'_'-.' enius,” P- ael.
Next, as regards the relative power of the male and female

in transmitting an hereditary tendency to bear twins. 1 find

that the 94 zets of twins al : loT had

On the father’'s side
.I'I.'I'I‘.-lll;: whom were

On the mother's sude
Among whom w

'HH':-CL" il‘:'.hi]n-!w !F'I:L"'.' be c

'.ll-' ].'

BElsD S en
and female

The larreness of the famil
:u:l‘.:.-':.--::!!} manifest from thes:

f-!l]j.' ones | possess that can be

gee that 94 sets of twins had, on i

|-.|:§|"‘- ‘.L‘!:-']p.'-u :!.'L'I AnunLs, ‘.'.':'!:l'j!. j.lilll- |

632 individuals m 94 famihes ; this 1

of the families of which the father «
Almost the same occurs (the red 150 '.:__f'.lh-
of which the mother of a twin was a member.,

I annex a curious instance of the intermarriage of three
twin-bearing families, A, B, and C. They all consist of many
individuals ; but my information is a little imperfect, and « ven
if it were not, it would hardly be necessary to give more
lll."[ll.i.].-‘i l]:lLlH H‘H' number of ]:L‘.'..!T'l|~|.|' births and the connecting
links between them. I may add that the three families are
well known Fuui.uu}'. and have each of them distinguished
members. The ecircles in the ':]::l._'_f!'ilfll indicate the cases of
multiple births, and the figures inside the circles show the
number of children born on each of these occasions. It will
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be observed that in three generations there were produced one
quadruplet, one triplet, and eight pairs of twins.

A very instructive fact has been related to me concerning a
tamily remarkable for its twins ; in which it appears, according
to the mother’s account, that whenever single children were
born to her, they always had six fingers and six toes, but the
sets of twins never had. This shows a strong constitutional
tendency to multiple propagation.

The vigour of body and mind of those twins who survive
infancy, who strongly resemble one another, and who have senf
me returns, is certainly not below the average. On the con-
trary, I find, from the returns that I have received, that nearly
one-half of them are I.ll'l.'illl."t”_"c above par,; and thence I infer
that more than one-half are scmewhat above par. It is easy

to adduce instauces of vigorous twins, One of my own cor-

respondents, a twin, was a senior wrangler ; Loids Eldon and
Stowell had each a twin sister: and smong others who have
: Ill:'l.":"?hrll.l.]._'ll t'l'-ull,:iﬂ the battles of life may be mentioned .”l"l'ldi.gﬂ.
the ex-champion pugilist, who was one of a triplet birth.
Notwithstanding Sird.Simpson’s statistical results,* I still think
the popular belief to bea true one, that twins contribute less to the
population than other people. My returns were not framed to
afford a direct answer to the question of their fertility ; but I
can incidentally gather enough from them to be sure of the
fact ; also that there is not so strong a tendency among twins
to marry, as among other people (however this may be accounted

* Obstetrieal Memories, i. p. 327,
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.|c-L'ut'rl:iu_;; to the cases of i""'].-mlh. who has L"hii].i.‘lltl}' taken great
pains to secure reliable data,* are 24 per cent. of the whole
number. (This 1z, however, gTt ;l,.']_x in excess of other estimates,
usually give about 6 per cent.) In the remainder they
have either one ]I]:Jl".'l'l'.:L between them, and two membranes, or
else they are quite independent, and have separate placentas
and membranes. The statistics as to members and sexes under
these conditions, VAry 8o ;1:—1!!11i:~].|i1'..'_']_1.' that I can conclude
nothing concerning them. The general upshot is, that about
twice as r||~;]|‘1. twins are born of the same sex as of 1l]|]l-1:-:11-
sexes ; whereas 1f there were no influences to ]:.'L"i"'i-.ll'\.'l.' '.u':'ul’ll.
and on the .--'|Ll|'[:---£|il-|| of an L--»]ilqli!_\.' of male and female births
generally, the numbers ought to be equal.t

[ have explained in my memoir above alluded to (reprinted
in the miscellanies of this volume from Fraser's Magazine), that
it 185 only among twins of the same sex, and therefore pre-
-|||||“':-1i_'~ --:|]_'-. among twins derived from the =ame ovum, that
we | an extremely close likeness, or else an extremely

|||_|5'L:.i ll:--:-:||_-il;l"'-..’lx'. Un the other ]::;‘.:-L i:: twins of |
' nary family hikeness or dis-

recur in my Memoir on the '
add, and 1 will now «
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H.N., Axn

PArERs
Bear-Apuigar F
Lrevr.-Cor. W. H.
Frawcrs (Ga

HreTs, 1

| APPLICATIONS AT i‘l'l"l-:l |..'i_'». made to the Couneil of the I:-l:l.'.l (74
_'jl'--ili :I'-.-: HII'.'l-"|}." "a-". ‘,ZZ'l'-.-:'i]: T's .'_":ull;.', 10 =&t ont .‘.ni' E|:|i|--i'l-.,-|, :I.l" KW il
countries for instructions by whieh the ¥ Ay make their labours nzeful
to geography When a traveller addresses a specific question relating

a local matier, or some |!.:|'If-'|: ar poin b e 1 ent as recards
instruments of observation, it will generally be o refer hom fo
some member of the Society whose Xperience m able haim to

actory ANSWEeT ;3 but '\-.'l||='|| i !:l.:--. .|:.-. -_||||--'|||!| 1IN & EEnerat

!-'Il'll11 it : extremely |I|;|‘-||'||i:' for the CUouneil 10 I a suitable
Jl:'|l|:~.

It seems a natural solution of th |ii:|1--||i':~ that the Couneil gshould
-

1 1 % & 1
themselves draw 1y & hody of instructions to meet such oeos s, But

- :
some 1:|:‘|||'1'|':I:.l|{' ||'!i| CllONns vYiEry a1 0 -|'||||".' quiororest e s |vog. ‘l,

¥
complete system of instructions adapted to general application wouls
embrace every point which ecould present itself to the notic

accomplished traveller, and such a work would be an er

On the other hand, & few general remarks of an elementary nature

would be superfluous to an II:-II'\.|-IIi._| of moderate attainments, w ,'|||aI
I

it could not possibly impart the necessary qualifications to one who
had mo other knowledge or experience of the subject. Again, the
nature of the observations which a traveller may make must deps

on the character and quality of the iustruments he carries—that is,

the quantity of baggage which it may be convenient or safe to carry
with him, and therefore on his personal resourees. It is —-\.'_;..-|.|]I-.- as
.:|:5---**Tti|-' Lo Lreal all such ||.|1!E|".|] Ars o any useful purpose, as it

Wiy il he to r|'|--|'|:.‘||' the & ||-::-1|||'r|' u>|-|r-'f: toy the varimis nnexnlored
| I
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regions of the world., But this is not all ; differences prevail among

experienced travellers themselves, not merely as to details of observa

L10m=, r!||-|||!_"||-|- of accuracy which 1t 15 advisable o anm at, and olher
matters, but as to whether particula Istruments should be carried
Or not.

Oin these erounds the Committee do not think it advisable to undertake

v
3 . r y . " i ok L

L 1-!! Il | DI A REER T o ISLTUACER 1 Enl i -|-'!'-Z NEYVETLeIf=s, oS
. 1 : ; i . T

HELEY VililA .-l-' S LNATEY LA H| iR E LLERER by scientifi 1

OECASI0N OF thess s !||'.|,_--_.-. |, (T | ] |||l"| LME IesIronsE =1 I!II |I|' (JRETR S

1 . . - . ¥ ¥ TE1- L. 1 » a5 1 i}
H T ey L] [ iCh] I!.-'.|-||-I- IT LR OF 1O tyon o PErt 1Cuar

they have recommended the |||,E|;|| ation of eertain papers W

with the names of the anthors.

.lFl'r.'.u-"\ f.. rJr‘ll-'lll-' |'I|'l' rs.

Wirn reapect to such ;|';-||'.'.|'.'|Ii|-|:.- for mstructions, it may he
advizable to reply in the first mstavee with reference to special

e '-'I']-I‘I--- and aftterwards2 to commle more extended and det: 1led

- ] ] " ] 1 § 1
rmation for |||-' nEe 0f trav !||'|'-C '__’I'III'I'.:l.'- L indeed, 20 wide
i # 1 i s ot | - .

and comprehensive a rance should be deemed within the provinee
of the Roval Geographical Society.

h‘:ll'.lll' ||..i||i|'i-'- refer more ||'! |-"....:I‘]‘\' T T]Il' Lt Bt II1 A Ira-

‘.|'|!|'i' '-".|||| II'!'II'_'\""\-.""\- L '-.Z-EI |'-'i5::'. I-, " -i,|||:':'.‘|'-~_.I .'||'||_ D |.'!'|.

dovwn a useful map of s JOMTIIEY.

. 1 g3 " 1 . '
It is understood that he has already travelled, and has given proois
of hiz acguamtance with the use of several nece=sary mstruments.
Were not this the case, we fear that the fullest instructions would

]::l]'lig'\ auffice to 2-.'.:' any '.".'I'-..'” r ‘|.'-\.-\..'--\.i..!: of -II-'iI '|l|'.'|-."_=|'.:.

skill as should be acquired experimentally.

We think that the following list of instruments will be found

sufficient for the traveller's purposes, and not too cumbersome or

difficult to earrs

A sextant, horizon, I wket-sextant, Kater's compass, Rochon g
Illiu'l'l'll:ll'll".'. Aani a :-_".1II||:| SO ETer, Two ;l-u'|-.-':—I'l.":||||:'|:|:'|-.'|'-~I LWi
thermometers, two portable barometers, two aneroids, and two
||||..|-Illlf_{ thermometers. h would be very desirable to carry a

econid sextant or cirele, an additional horizon, and ;II|-'II|.. I"
|II‘-I.-"|'.|.'|I-I-.' compass, in case of accidents. 1'-"|'I'-II-I:1_..T and ':."le-l;ll_:'
]ll.‘l[d"l:.'!|:-. .-u[;|[i|||||'|'_'..1 -|,':|!|'-. T.I]I|'-C. .'IIII:. I'l"_"i*‘.'l'l"llll-:l-i.'-. :-.|||||]|l!:| |'I|'
carried in eonvenient cases —water-tight, it possible.  'With these,
or even a part of these materials, a complete map may be laid
dlovwii.

We consider the sextant (or eirele) and horizon to be an effi-
clent and reliable u]-l.-'l'T".u:uI‘_"\ for travéllers, when .n'v:'llll'.’!'-'lll:l-qi
]I". two or 'l-il.l'l.'l." l'|II'IIIII.-|:||-||'1'-- I|-.Ill. i[ll *--I||'|| ;-:,'|||||]|' MELNE r|||-1-+- 13




Heport of Sulh=Oommitiee,

far less risk of error than in using instruments of highes preten=
g1ons amd more |'|-!||]|i.:r'.'|r:'-'. structure

To lay down a useful map is an easier task than usually sup-
|--‘"'"'lz1 Tl I'Tect .-I'|i.|.l||!~|'- i il H | b "I'!.!|:.'. tollowed n
i v

Ell':||'1i|':'_ !'I. |.i|';_ll'!.|.lln L1l . 7 AP l.,II., |:|' AlWAY

at hand, m whch EVEry paricilia atang the direction tra

‘.|'”!|'|| Lor course ) the |.-I.'|I||'.'.-. Iill."-, :l.'.'.::l'*. --'.I'::i.,*. -'|III|

ul-.u-.-x-.ri--!.-. ghould be noted on the ’|...| and as they occur, as

far as may be practicable: the less left to memory the better.

- - 1 ] Bl e, )
]}.-H-:-:iq;-.:_a— should be written with the objects in viese. Times of

" ] 1 1 - 5 § It 1
. - ] <% it
OCCuUrrences, Cchanoes ol conrse, anid obhe '|-| 'L . '-II'ill:-u e Noted

as oiten as ||||--i||‘_|' <S8 1} '-_ t I 1S 'E:'-.—I'..li'.".ulll:'\ Lh] | :;.\ilhl'

able when layine down the |-':'I|..n'.|.~"..|!'.. 15 a collection of

gketehes of the countrs ] | v, 10 plan, with a partial muxture

|-|'}||'-|:i||- views, on wi zervidd or hines
are traceil 'y hand,

W noting the aneles and bearings on

in 1'|,~!_-',;].|r columns, in the field (or bearing, or angle) book, and

L:'i-." .'.'rr-'.'.-, HS '\.'||| ol =

Ingertinge oS Tany P'|':.|'|"_|- viewz, half-plan half-profile sketches,
and horizontal plans, in the book as time will allow, an immense
amount of ||.-|-||'_.-xi.'1.' will be prevented, and increase of ACCUTACY

will be ensured
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h plans as theze are 20 many sketeh maps made on the spot,
l-'-:|||'|| accurate ';'ll'.lllli:; t1ons may .:||h‘|"' i!l"l' |III ||':i|,||_l' W .|.|:|
l'-'||!','|-.:|‘:.1:.'--' A se, In |.'|1.:.':l_r down or connechng |H-i|||-—~ 1':':1_[u::u-

metreally between the stations that are determined astronomically,
true bearings and angles by reflecting instruments should be pre

ferréd to any use of the COMmpass, '-'-"ll:.l'll, however valuable az an
auxibary to Gl m minor details, 18 not to be relied on in all

d ' 1 " '
]llil-'l.'-i, and 18 ant to et out I'| Orier 1m |'IZ-1..-|'||',',|'|||'\~ 05 118 CconLre

wearing by friction, as well as from other canses not alwavs self-

evilent.

“_‘- fxing ]-I':.'.I-'i','e:i| pointz astronomically, using trigonometrical
connection between them, and flln n minor details by ;.t:u||-:-,
bearings, and eye-sketches, it 1s surprising how mueh work may
be done 10 a short time '!-_'1. il |I|'.':-'|i-|'-.; traveller.

For latitudes, besides the lﬂ.'liill;al‘_'.. meriian or circnm-meri-
dional observationg, single, double, or equal altitudes will be
II.*-l'rllil I|:|' rmMmeE -'ll\.-| r alwavs ob 'IEI||'1 4% acturately as |j|.;|.'| |||'_

Cross-altitudes sfars are excellent, and es ". obtained in
L ||ir';|| climates, where the sun is i"""””.-" too Imgh at noon for
convenient observation in the artificial horizon,

Observations of the moon are not to be relied on to such acen
Uiy §15 ||I|l-l' |l':. SLars or |-'- =0 T | 11 :|.'. ||l'|' 'r';l.”.'l""\ Anil
|I‘;'|-I:||E.;|';Ii--~_ ; 15 appl till more to li.l.".l'l'll.:il.:i;l:', s of i||:|<_:-|
tude the richt ascension or declination of the moon, in which a
very small error of observation, or tabular position, will affect the
result exeessively.

For I.||III-_'L..1I|IZI'- we think there i1z no methaod available for tra

vellers 1n a wild conntry 20 sUre and aasy .'|-;|'||---||;:',_'||'-h_ A tiew
I - e
=1

oonil sets of cross-lunars taken in one meht by the same .-||-u'|"-.r1',

with the same instrument, will _:__'|-..- the lonmitude within three
miles of the truth. This 18 stated |'|'-':."-'-'.'r- .'.-.|".-'_.-.r as the restlt of
---.|n-?'i|-|.:'-'. ['he altitudes must be ealeulated, for which the #fim

must, of conrze, be known '-'?'J'I_-'.". E}.|:.l'|":::'l,"\- af time by chro-

nometers suffice for |||'.|-|'||',|'.ii;|.*.' -',|«',;|;:-'.-~., and are. within gnch

'-.l:l-.i

Lmits, mnst satstactory. But in a country where there are i
p .

marks well defined, ae ¢ meritdian distances may be obtained
h:. rood differences of latitude and tr \:;-.'.'J|"i;:_;_,r- between [:n:_|,:_.
connected triconometrically

When |'||l|.'|'. altitides .'-|'.'l' not obtained for time (with a view
to ascertaininge the error and rate of chronmometers, or difference

of longitude), absolute (single or independent) altitudes may

w58 s




Flepart of Sub-Commatie:

e ohserved = and 1t should  be ristme i beredd that those taken

before noon should  be compared with other forenoon sizhts, and

those taken afternoon with other atternoon sights, 10 deRucings the
o L

litference of time between |l.|.:-'|'- froin their results.

For base lines, the more rapid methods of attamment are
|

alone -L|]-i!.|||}.'- r..Ti;.'- ||['.;'- il -::;'-iu L. _I'\;l- Ineasure EH':II'-II'I.' ACCUrace
and speedy than that obtained by meridian altitudes of the same

heavenly body (sun or star, nef the moon) at different stations, by
the .-;|||-:|- |-'-:-.'|".--|'. with the same nstruments If the st 1
are in the true meridian, or nearly so, their difference of L

is their distance. near enongh for our traveller's purpose ; and

if they are otherwise situated, their true bearing, obtamned by an

ammuthal ohservation of the sun or a star, anil their difference of
latitude. oive the true meridian distance or difference of long-

tude between them, as well as their direet distance, the req

|‘:' for j-.'||':'_|':|:,'||' purposes, =||L'E|.t~;l |-'|'.‘|: ||-::::. i J.-.--rr basi |;I:l'

be required, an accurately measured board or pole, and a Rochon
merometer, or a sextant, will suffice. A short base nu ¥

messured hrst, two ||||._|'- erected, and then a II-'|::_I'.:' space Ascer-

1 |||.' Ang _],:' measurement. I.i;-|:i-\l.-||'-i1 _--Iilillili il-' |I'||

YT O A -ﬁ,.-.';l'.rfll. laroe -»r'::-u-, from 4 (uarter oi an :u.:-\.'\-.:l (LY

h, anmd for particular ||' n2 even =2everal inches to a mile

Maconetic observations, il logical researches, mineralogy, zoo-

logy, botany, and ethnology, require the assistance of competent

.'III'-i!l:"'Z.'il'.- II|ZZ -'Illl-l.' ‘-'ll"il'l.'l‘.'c.

Y our Sub-Commuttee will now add a few brief remarks on the
nstruments they have recommended.

Beantiful as -i'_:-'|'||'_|||'||':- of a .IJ:.:_'IIII.'I' class than sextants and

reflectineg cireles gseem to be in theory, and are, when flixed
securely and properly, in practice ;—the great difficuity of finding

i secure foondation - them to stand on, of adjusting them

.:i'.'lll'..|l'5\ nnder rlll'l:lllli_...ljill_-\l l.':.!'.'I.III."-I.-I|||'|.'_" LPI- i ||'-J"|'.i|l\.'|'_.._-'|.|||i. 1l[.
maintaining their exact adjustment while the ohserver 15 moving

round them on, lll'li].‘l;l.., unsounil L:'I"-Ili.li. Are Teasons '-'-|I:-|'i1
have mdueed ng to thank it ':.::'|1|'||.-:|il|-.' to recommend them. to

!|'_::';'-|.'-|| trav -|_.'-|':-_ who are not _-|1|,'|| :||||'|r'.- 1N COeIr Use as ||.".'l|'l|.‘r|".|

ASErommners, and '-'-:Il- :||-:;:'|I |-.'|.—.i_1. -~'.|-I'|-I~-|1. an error lrr.iJ-.;_ill.-'I'ILIl.']iE
that would vitiate a whole set of observations.

Linless the rosulta that are carefully recorded be those of ab-
BOTVATIONS '.II.:|i_l' OT1 COTFreet |||'i|||'|||.,|_'-, '|'-| I1i*.| ill.'\-fl'llll!.:'ll".'h .'*IJIllll'-IL'::”L',.'
acenrate. il:'.'l stacally ns well as l||l'-|‘|"|;.l'.||-'-. all he time and
I

Pt ins they have cost are {lll'll'-'-ll AWILY ;5 and these l.':'l:"."||ll'l-':'l'.'h

have been witnessed too frequently where transit, or azimuth
_'||||i altitude. or other i struments o sldands wWere --.||'|||||:\'|'|:

It should be borne in mind that travellers cannot attempt (t
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o+ gecuracy in their ohservations made !‘gllr'ill:_' a hrst
It 15 not the fraction of a second of time, nor even

a mile of latitade that 18 |'x'.|I|E|'-'li. but the deeree

ruments should be in leather or canvas cases, pamted
white, slung by straps, and * becketed " * sufheciently.

Barometers and other olass instenments are better earried on

mien's backs (with the upper ends down ) than 1 any other manner,

but their bearers must of course be very careful.

i3 |n.-._-.|’ le, chronometers should be worn nag/d and day, to
ensure uforn temperature and care Motion affects ¢hrono-

meters far less than chan e I!|":"||'|]| sFatar
The reflectinge cirele 1z an instroment ' -_;|||:. esteemed !t':-|ll't'iil||‘-
by the French), it cannot mMeasure an arc larger |II.'I‘-. 1 40)

satisfactorily, on account of the extreme inclination of the index

to the horizon glass. [t 12 heavier and more cumbersome than a

sextant of equal radius, and iz more difficult to handle.
A sextant with a doubly graduated are and an additional

horzon glass, will measure 1607 satisfactor

When the sun is more than 80 high, his altitude cannot be
taken in an artificial horizon, because the head of the observer
obstruocts the sun's rays while l'!!lil'.'II-'JLII".‘.Z_'_' to obzerve the
-.l:rirl.ll-:.l.'.

The roof of the a al horizon should be ]l-'l‘1:l]l:l.'.. fitted to

fold f.n_r;-I! er. atil, whenever used, should be reversed from time
to time, &0 that half the altitudes should be taken with one end of
the roof towards the observer, and the rest with the other. The
1.'|-1'._~.-_"-_ should be smaller than usual, and rased in the roof 'I-_'». i
1'!::| < !.--‘,.‘l-!ll, g0 that an angle may be taken near the horizon.
The mereury should be level with 'j||r-' edores of the ‘.|'I-'|:_f||. g0 that
ay be SCrapedl ot ||_'. a plece af paper, or a thin strip lr

box. Having the quicksilver level with the

|--|_-_:--- af the I!'u-..~_'"| facilitates I-|l.—-.":"~i||:_’_ a low altitude, The
mMercury may be Kep i a wooden, or in an iron bottle, with a

ACTewW=sTi Pper and cap=-funnel. To prevent s ilhng, the '.["-'|-|U||

rould ||-=_'.-' A MoeH & TR Frestal . A be cut away wnder=

et le The bottle should | more mercury than will hll the
trongh, and a Spare bottie should be carried. i1t IMETCUry

" - .
a0 neariy a ark or
and roof should I e DN A

1 1 1 .. .
metal standing. on Mo RDOLS, il F UIee

the norizon




Rear-Admiral Sweyth.

rrassy, or soft. A leaden mplate, about the sze of A thin ottavo

bk, with three knobs an mch long underneath, as suitable,

because its weight steadies it among grass or m soft places.

The observer should endeavour to &t down on the ground, as

near the artificial horizon as he can, n orider to -1:'.;15:- e arms
.'-I'|l| ‘!'I-'-'E'-'. ;||u=. Avold |l|-:||f_l' ||i-i|||'|||-r. I'-I‘- W 'i‘.'.|. {1'-:--.--]:';'_;.Ll'l|1
with the elbows steadied on the knees, i8 a position as firm as can
be mamtained.

Rochon's mierometer 1s frequently useful as a telescope, carried
i a case om the baok.

Rarometers might be made, for the _-\-]n,'l'i.li uze of exploring
travellers, in a simple manner. T'he tube should be unconnected
p srmanently with the cigtern, open at both en but
capable of bemg hermetically elosed te mporarily at
one end 3 it should ba |e|l'_!.'-'. SLIMONG, and oradunti
on the olass. The ciztern should be :';;]I.‘::-|-' of -
mitting the tube when required, which should then

' 1 .
!'----||||]u-|1|--_i |a-'. | |'||.| ol 1ron -l'i'q"-'-l'll to the cistern,

and steadving the tube by an arm with a clamp ring.
) : ! |

+— b
!1 |
|

Hl- |-| be !!.'l::' ':|| the C1stert .'|:|-i.'«'.|:-. AR T
ill =, ||I|' AP TIUTNES 1.:|:' |]'||- !1" 1t and 1|||'I' ."--l.ll"il..-li. I
loed Iy BCTPWE 'i-:':u C1aiern -i|--|||li |--.' -.-:' -llllll.
1

aricl * T i F
leAn, and as purc. as s

The mereury should be
gilile. but not boiled.

Such a barometer micht not I-_*Ek.' results strietly
accurate, as independent measurements of pressure,
bhut if filled carefully so as to exclude visible air-
bubbles, duls I'Illl:ll.';lll.'li with mood standad

ments=, and  the Lr'l.]--'l'.:'.u]'l- | (A
well as that of the atimosphere, pr

each observation, 1118 believed that 1t would Five

valuable 4'-'-'.:|||:|:':|'.f1.|‘ results

Saveral tubes mioht be earried o one str
case. with the bagoage, and a spare one 1n a lig

metal case, o thie }!-l.-li"' of oheervation.

Hexny Raren. Saelo
Syapf=ammmeifee,
RoserT FirzRoy, | r

.lr'l_.' tracts from a Letber f J] J’II.' (=, ]r.l'..'.'.' trel 'H""'”_"-"-'-'r'- el B5¢ o fo

f
he Secreldry.
.

'ne first duty of a '_‘l""_ul':l'i||lll'.'ll. traveller is the accurate deter-
¥

mination of the route, stations, aod TOpoEraphy of  his Jourmey

! r s ! H i : & t n
anid the fewer mstruments he s epcumbered with the better will

they be worked akiiul mappng of réglons nele known 15 an
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ack |--|] I“"” 1 t0 BC |'¢ nee, "'\-lll"( ' ||I‘| '|'|l|1| e | | J|'~'|||||||| II-: l' r:-'t. 1| TH |I| ot
vations of an intelligent mind. The general elevation of the
countries passed over 18 ever a co-ordinate of i||1}|-u|'[.-|1|.-u, ginee
much FIIJI'..-:.l'.'|| i]'.:lll'l'ill.'ﬂil:-:: Ty be derived theretrom as to the
nature of ;JI"II|t|:|'IiHII. o ified |r'~ Feogr l‘*] 1cal pu-.l|-:-|| and con-
sequent climate. Such are t
travellers : but it should ever be borne in mind that ||||;|‘|'|'.I1._ and
not quantity, 18 the true end.

For he who explores Africa I may, from experience, advise
that no accurate part of his instruments—as for instance the
barometer-case—be made of wood ; and everything should be

he appropriate ends of scientific

exposed to a high heat before leas i!::_' E-:-||I||lr| e 'l"l:"" equ 1l i
1 20 in the .-il.l-'.l'. and 160" in the A111. Mo levels nor '|E||.L||5||--
meers rll::f will ol -1_,'|||Ii_ 1|‘.i- ||l.l.:.'l_'“,| -u:tll.'lllii]_ ha ;I,Ll'll_ '|‘|||' i||—
struments should be few and .--Illf.!_.:-h', |5'f||1 and well- pac |-.| d n non-
conducting ecases: and a nortmantean full of clothin nir 1s the very
best packing-case for levels and ’h--l':||u|:|||'1|-|'.-, ginee th eIes
of temperature will not be experienced therein. Thus, in a tent
“5!|I the temperature of the day at 95° a thermometer in a port-
I I\ '.'.;|=- at li“' -||]'-..

er ;.--v||= il ]n--;']{-*T |I|:':."-'|Ii.'l.':.l' azimuth COmpass,

- ] . " 4 1 e P T [T o
ith u||| ||. must take rounds of angles—including the sun—at

|' '“'” ||”"=-- and on ||r' road also if opy rtunity offers =

ML INEfrument |I' --I."- |m '..'.I'llili'.n-.'ll. il l.'I‘!EI'IHI;

'-!.':!i s, ][ .—:: .:|!|| |'|.:'--L' ‘..Il' MOSt i!|||ll'--'.-|'|'| EIII':thil',:,_l__" ‘_,'|]|.,-c,

l||||_ EVers -'| |In:'|"|.||il_'n. st ]I T.:E|{|-|| ||1-|:|||J|Ii|'||:.i||'_l maeasurements
of | "||I for hase-lines for fi:lill_'_: in between standand ||||-»:1--..';-» ||:.'
'n'lllT may be deemed dead-rech NG . Still the most :||'|}||||'[.'|||'[
-|x|[ 1z an efficient : alar instrument for fixing the latitude
i ||_|||<|r|l*-' without which the other work is .-L.||;;-_,|-,-,|'|-..-'|_-.,-
useless, I alluded to this -II|I_i--|'T m my last Address to the
Society, and have little to add unless a person were under drill.
Latitudes, of course, will be measured ||_'\ altitundes of ||]:- sun or
stars in the meridian ; but, for the determinations of -|||'-'|||-~|.|
More ||I'.'|:"...l'-.' aud attention will be :'|-||_L|i:'1-|i_ small differences may
be measured by a chronometer, yet cannot be trusted, as the going-
rate in African travelling is mostly useless : the capital measures
made by Admiral H"l'!'il'.'_'n. with '|.-'.-:| |||I|,|-.L|"_ chronometers, '-'||||';| a
i-il.'li1"ll-i|‘.'.f of the ."n|1.'|'||‘. ure under |1|'.'|'u|||||1=-||||, round 1";.L~~.||;.|-.-h
of the greater Syrtis, form a solitary exception. Absolute deter-
minations by the moon, as I have said, must be looked to, not
lunar distances—so -:-II-.':i mischievous under .;*;||:'.-H-j'--_-|i hands
but altitudes of the moon and star. getting the right asecension
when out of the meridian, or the declination when in the mertdian
."'n to the favourite plan of obszerm nge \||-- i ||p-| of the satellit
of .'I|||L.'4'|', besides the l|||-'.:-|'1.'l'.-]'.I.1.' of 1nstant, the method mvolves




Rear-Admiral Smyth.

. 3 : ; ; 3 :
Lhe necessity of Carrvinge a ':|'|-'=|'u}||' o power, and obtaning
corresponding obgervations,

I:Iiﬂ:'- '.'-;':.'” i" !II!I| one 5 now Illl‘-'- '\-E.ll.-.'j' y o 1t ! "'| sextant

¥ * T hLi . 3 ¥ 5 - it + I X o % F 1
¢ moEt porta i of mstruments : but yvou must add thereto an

artificial horizon; a heavy, lumbering thing, if good, and 1f of the
hest kind, I|;.|.'|<‘|_'., f!llili-.wi..'.l'l", the fAuid will i:."-."'|||'1'|'1|:‘| 518 ~|l:.l
and lost in the sand, besides some getting out and damaging the
instrument,  Then again, unpractised persons require a stand for
the horizon, or the instrument, or for both ;: and at best yOu Can

| thuz measure albitudezs above and below a certain h i;_’:ll,
anud so lose a great part of the .-L_'.. Hnil [in;.‘. very part in '.'.E::l'h
the sun is placed in Central Africa. A portable altitude-and-

azimuth mstrument, with its stand, would therefor * DNECessary

Lo il WOk . X

MNow such a -.'l|.||||”.|'.'IIE-II| 15 adverse to the ends of the mere

--'\.||'.-::'|-|‘1 and therefore it 18 with equal pleasure and conviction

that I recommend the Umversal Instrument proposed by my son

he Aszstronomer R yal of Scotland, who has had great EX]H rlence

k] 1 ] Tl lur | mensuration ol

1 sextant when

Il measure any

altitude g1 _ | 15811 M | 'l'r.ll'l".

and the like, more conveniently : quickly than by the usual

theodolit ther o instruments in use. 8, More=

Over, .~i'||||:|- in construction, iiln'kg_'---:::'.'.--_ and e use; and

v three |!'.=_'=_I-'-.; stand, for general purpose: al I'-';lliif_'a.
carried, as it requires no care.

It reman to notice the determination of heights, Elllil'}:l'lllll':.l_

les of levell ng or trigonome Y. The most accurate

gecondary met ' ice is, of course, by means of the

|;;:|'||::|--1|-|"_ ||__.‘_ the |i'_|_|'||||:"- '|3'_'|';--|;||:'Ii|:-_'_ this instrument (1r

1
s a A R 1
MYy OWIL 0pInion rather ¥ il | has heen s Aty complained

ol 0y travellers, that mechanicians have tur l weir attention to
the subject ; and miniature barometers, sympiesomet

and other substitutes have been the consequence.

the discrepancies of zero and scale, that, except

Adie's .--x1-.!5..-----||.:-r--.-'. the 1l hermometer 15 bettern

cither of them, as keeping i onsts . But that method,
though affordino COTN R r res for a trave In & new and

. - b T4 L " | | 1 -
wild remion, 13 liable to very serious errors, particularly Irom the
n 4

boiling taking place under unequal pressure when the steam is
o | =

conhned @ nor 18 1t easy to boil properly. I'he apparatus which |

B

nsed was made expressly for me by M. Drescler at Palermo, in
the vear 1813. and consisted of a eylindreal pot, with a |-:II:|I

app ndase for boiling the water:; and the thermometers were so
mounted that half the scale could be turned up the back by a

i}
F &b
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Lient=Col. W, H. Syhes.

1IN expressing a hope
- o N L -
1
will at the same time, if he IHIB2(ES
. 1 &1 “n
s, ald thils render gsse
I'h ]I III-"- "I: I.I‘:I
':||‘i|-.']':|.'lll'-.':-.
SUmmit Oof & mountain,

the mumber in the

Il. CF W

e boiling point at the upper &
and for the lower the level of tl
e e Cor-
verted n ot. by the usual method of & acting 1ts lorarithm

from 1 wr. of oUn 5] and mu I r by 0006, as

bl b g - I. 11 o » : - i
the differences e colur argmeter VArY more rapidly

than those

I'emperature

LNt

Azsuming 30+ 00 incl
at the level of tl
|!|. f'i|.,' ||||',|'Z'

:ll!'Z'-'l'|ZI|'_'L |

Table 1.
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When observing lunars with the larger one, the small sextant will

.1'- I:||-||||||.!l.
hnding long

I||-'~i.'|_\.
10T

vsell nat down on
J

there happened




conseuence that thi
1

beady @ its olyect 13 to

L 3 ;'|:| #]
' Fetain the moon and sLar 115 neld, winle the
Neither of my instru-
h carpeniering |
to me, and
stand. I'he
FUrés upon the face of a common wate ar neonvement 1n

whing. off minuane theretore, 1o the first place apen the ol

INaKe 4 good conspreuous  dot upon each
and should vo T make a blot, it does

T L I-.'.:-I matier. |.-|' 0wl fi e © YV TFCIMoYes .[, :~'~.1-'-.,|

stitch torether a 'H-.;I-';'l-',:lli'lx-'1. used when
NN AL |||- |I'I:i-_-'|i =it !l:'il 1. .II..! ."\ill-l' ||||_' i,l e ] ||:.

1 %% | | - ¥ 5% 3 = | |
the usnal way, through a4 round o le ent out of @ midadle
A :

iiF ¥ % aaF
. IATINE NNes On the outside of

J
'=|"l'.lll:. mont \ll'\-'. |II'.'I'-'~ g
I

this cardboard Opposite Lo each hve-minute division, never mind

if they are not very accurate, and write legibly on them in italies,

the numbers 2, 10, 15, &ec., up to 60. Many a mistake will be

avorded by o | " alter :IIIi_-_l'Ii'-l'f"-.'." the eve becomes

--:i'u-!l'. ]-foi-'ui and all kinds of misreadines are put down. If the
ii'_' wres on the wateh di g fain 3 the numbers Iy be written
over them, or the hour hand may be shortened and a paper ring
pasted on to receive the new numbers ; the observer can suit his
faney 1n ths,
1t will be most 1 wee here for me to add what remarks |
|.|'I:\ .':i'llj_ S X LAl ] aoLher ||!l_-C|';"-..|i--|i:-_ I|-'-.|||, COT =
to observe for longitude at all, make a regular night

And steadil Rl IO I||I'__|.'| 1iF TNH=S=SES !Il

100, ‘akime a few observations
vour with much fo
have to take a star's a
' 8LAr a5 nea -.-_ A8 may hies
z¢ the same t lescope,
taken north. choose anot
irs. In this
tions wi ! in ivs. anil the mean of ecach S e
|.-'|||'l|'||: of all instrumental and refraction errors: and i-_». i
!i.l.'i _:" |.i||' of these II:I-':.'-- one "'\-|:|I another. vou '-.l.i-l A—
your skill as an observer, and estimate with great certainty the
il-l'l" reacied. :\I_.“.... rest '-'||i'~|,i| |i
i.'““ .'"“:*- I""l =SUre thiat Vil |I-i.'-l.' f_.--.ill-.'li

&1 ¥ ¥ o ] 1 |. .:- -l ) ¥ ¥ T 1 1 ¥ * TR [
IMERns of ascertamang tne it Devornd wiiktl voul Certaimy are not

wrong.,  yeioht all vour observations : that i1s. when vou write

them down, put good, very good, doubtful, &ec., by their gides

When taking occultations, if the star be not down in the Nautical
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\Imanack list, do all vou o i tify it by 4

) A wing diagrams
of adjacent stars, and dicating the point of the moon’s limb that
occults it.  Bek ohservine, see that the minute hand and seeond
hand f-I'_1--|||' Watch o I'j_':'liu":', that 18 to BilY, that the minute
hand 18 1"!"."' over & division when the second hand points () seconds ;
it 1t be not, move

f[‘.':-- azimuth compass is one of a traveller’s most u=etul mstro-
ments., To use it, it is best to make a ili:-'--ll stones and |-'I_‘- he
cover of tl | with its bottom UPWardis ; this
| i 1 COIMpPass 1tzelt to be moved
tic rocks; it may happen
Aalre '..'Z hest of ‘:-l.'li'l"L |."|'

en makes great sac
fi i nagnetic as t 2 T observations

less, The little A ]| l | always be

i ! -
soms. 1t 1z of thée mz2e 1N a wild country to de & much time

F accurati |!-'.'i|'!|i:_'-. as the landmarks themselves are rarely

the mam end ] a it to mistake one
i i”'-i' 1onsl ect ingrles, and to carry

one ndependent sche f triangulations at e
| L
||'.. COMPDArison : Ich the accuracy "I L 1-"':"'|" Iy

|| L3 "-i||'|':'|‘-'..I=_'|III'-'. |I.I£l'ii WOrs may e gthrown away II'..

o Judoment ; and .:I-l?!.ll'.'. :||||l'|| IMay e done, with vers i:|'|.'
ol I .

rouble, by a perzon who has :|:||||i|'-':i f od eve and memory of

country. ‘L'he daily difficulty of an explorer i triangulate with-

his caravan = 3 th he must note the bearines of

! s
YOAre 1 Conjunction, andid alson '-'-|.|'II |||- |:;I:_\||; ns to
! I

be in a steaight line between them.

Thus, in travelling along X Y Z, the hills A BC can bhe mapped ;

for at X, or thereabouts, the bearing of B from (' can be deter-
mined : at Y that of A from B and at Z that of A from C: and
0 on for any number of hills. And it is very important to
recollect that i1t 13 no necessary to eateh these line -_"J_-_-E!r pre-
| for by takine bearinos twie intermediate course
Z":.'I.'Ir'.'l_"t'. -.li.l"l"l' ol 2k _ | 1 | i) MOLT 1EF 111 |||I|I||

' ired bearing. , @8 soon as the peal a dis-

-'I.:'l ut to be Il.llllf—.'li, i:-:. the shoulder of a nearer one., a

bearing should be taken ; and again another one as soon as it has

.'|'.'I[:|||".I|':'Il on The obher --i-';--, and |||-' imtermediate oo r=e noted




Francis (3

Sugyesttons for carrying the above Tastrimg nils.
Wear a leather beli 1§ inches b the outside of which
el any other Jroasclits that vou may wigh to TrY, i

the leather case of the
izimmth COHI s and the leather [

ch of the -‘I"-IZI' book are BEW.
place for the compass is against the small of the back . lor the note-book , |

rneht hip. - The other instruments must be carried
many ways mysel

M CESeS, | hi

cand if 1 weie to start again on a _i||||:||| v I showld adopt
the following., First, I should divide the instruments iote three groups,
A. B, and C., of which I rive the averaore welghts -

¥
¥
.
mrcsk
ITELE

o .

aAbont

nil l'l'-'l.'.I-.-|'||--:-u.'
.

ng thermometers

Almanacks, m

should next fit up & mmon  deg | ; A% A i -, or | A. and
[ W the general rang@Eement f skietel
y so far as poecaliarities, in the
particiular instrumenis b ight render neces
BATY. I'he horizon Hppairatns 1 lip into H |
separate  compartment which d it communicate
with the interior of the box, | * of any merciry
stting |oose LR the Instrumen * it |-l.---||||||| is ey
dotted out., The dark lines show the sizes of sextant boxes as usuall
s0 that Menty of room 1§ allowed In ¢ sketeh for horse hair stuffing.
small sextant [ should pack i i leather case : for the larger one 1
take no case at all. The thermometers, thrust into a thin tin « e, wonld
" the box, and a watch the rignt hand lower o

inside measurement inches I'.l' id. and a

. Having satisfied myself that the box were secure
convenient, 1 wonld have a light one made ol painted tin after its mod
should |l-l'iu. 1L I '] ||| ES8 L0 WO Iin' Nl , &ven whaen il wis mot i.u-_lu-;l_
II!.II Lid} "':Illlli-i 1 | 3 i :n".'_ll:l [ I-.I:|||:|"~-I one i Caen i .| ._||' the bx, i

| ithe box a litt

This ace ||||||-||--I||--Z‘
] \.1.|:I|||. O er two more S !|'II_'||I ared e L one I-i. |||I'||| |-|'

twao, erossways, on the top. Ltz weight would b

[ g I - 5 - 4
=38 Lhan -'-|!|-_ mmd rine -":;:] r |,,:|,-,- Imore than

ez deep to hold g ight be arranged with the telescope

F one sz, the lante 1 and I||-'*::.-- Neter ||-|I end to end :||..: i the olher,
.._|'|| the '\-.'|'|'i 1Nl CcoInterpalse DEtween th

meh deep
whole b L h of the ||..-,,_ i
st at one end,  The third box should be o
pth sutth ient to hold g |-1.' auy O inches 1 h

of this would be entirely a maAlLer of i L,pﬂl-,_ | Wikl b




Zb Hints to Travellers.

a couple of tl il'Ll'.--lIi.III-"L.I canvass bags, in which the boxes A and B
be slipped endw I'- Each hag should have a flap to batton down, be pai
some heht eolour, and have strong  loops sewn at the four corners of  iis
The weight of each bar would be 134 Ibs,  Thus, A, box, bag, amnd
would weigh 124 lbs.: B, 141bs. These weights are certainly heavy,
hey are practicable, and each package is véry convenient for cat rI-.'u: s
e in any other way For sh L bomt, or WHAF O travelling, a il:’|||
hould be pro il whiich would just hold the three boxes, and
|||.|I<--: .|-'._~ at the bottom, the boxes wo i

canteen Asn

-_I:Iil' Loy 1

_||I-I'|l'

1y b STUET up the nter etween them with
at hand, ‘"The outsi chest would [l

9 broad, and 15 inches doeep ;. tho of the pannier 5 inche
Y Way.

Hinis I or Collecting €r oirap tead .||r.'.-,|'-'-;".-'.'.'-.' fiom.

1. Aspeet.
What is the general aspect of the countr

Mountainous or PULY (= Shar ks or 1 | putlines ?
M the congt ¥ \ b '];I: i | e T In |'|I."|'~ -
Downs of Sand 7 Low o

Any active voleanoes ! or ' : ws ! or their

in the outline of the mountains ?

Is the surface level or '.||-:||5.|I;:|_:
Has it a tend y to'table

18 the aom O poor § |--:-.II|'|
I v

BELRRNS

be found the

. ;
L LE1iMItaryes L

May they posit
Do distinet traces of mount

UMY MAarsny, or oOda

i, I.u‘r unlbains,

at the direction of the cl
at the general form of m ibe while in sight, nof from
i I||l-'_'- - |

the estrmaled the chiel

PEATIY SEHED N =] .I,

W I dliee® ThieE Snow K1 r ::‘\I-I'!ll':“lll' SOULEE sde, )

Are they wooded Y—At what height does the w | faish !
.




s _,r;--' Collecting f:l.l-.-r,r.-"r-' el .I'I.'.'II'. |'.'.'|.’.".-'.-'.:|',

eight does veret
mountains in groups or mazses & or detached
Utain bearings, |-.'. compass, of the limits of the
I nis, masses,

il structure

3. Hivers.

What are the native names of the chief rivers ?

T'race the EX neral course of cach : h its windings, if |-|--n|i|'.|'_

Loes 1 CELVE T tributaries | note thelr names in order, from
BOIFCCS, |ii-|i:._" il8 ¥ i ] |!||-1 &

Iz it navigable for or aft? and to what extent ?

How far up g L ' Is the ¢urrent rapid ¥ What its rate ¢

DDoes it flow | i it it r by one grand mouth to the sea?

Does it 1 1 han ks * islandd 1ts mouth ¢

What the width of the rive 1 ! and at varions points 2

Is the river ever fordable Y s chiel ford :

L¥oes 1t Torm cascades, or mmpld astonally inundations ;

[Does it at any season lose itsell in san i OLeT W S

|:|'I"- ] ||l".‘. TFOiTI K, oF IPoim Other souress or RNTINES b4

W hat may bé the probal le elev [ i3 1}, bove the sen ! measured

Or 8
cor mod? Does it bring down much
calour of th | ] i': ;'|'|.'|::| il at anvy |:i-|,|; Ul i E;'1|||| !,|'|-i
river obstructed A ds, shoals, rocks i any obstacle to
110N
; ts banks wo . | easily p
Does it abound 1o fish ? and in what BpeTies
Is 1t navigated by natve boats! and how

|||"\-I'!I'Il' L Os a8 IMein SLrciln,

wianmed

v inl ERATR TS

onds known, and where? Are they consiant or

Sea Coasts and Ports.

i ogulls, b
. AINER, X,
ow, Hal, and shoal ¢

L coast ¢ -\--'II" Livelr forec and diroclon,
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'\.‘ll,”.. the chiefl porfs A

* o -'I.I_'.- 0l

Ol U5 PO S e anehorimg ¥

"l'lu I:..r the -in'_uli: of water
Is the ™

and rise and

I EXTITCE VOICAITDEE

01
teprid, or eold ? { Note the tem

&

4. .1'.|F.I'I.'l.\. Charts., &

. I..E-mll;|:.:'\.I|I':"_'-. :
W hat their
ey E-|-|:. w hat scale

L ea v O T the country, starting, if a5 o

L | i, IMOIm a nxis

respeciiyvie date

they believe

¥ '
oxact FYRLIONS CARNOL D& QDIAITSG, FIVE (O] |-!*-- |-|.||'|| 5 #Aml Osil-
5 Y

i B. Heghts mag often b

L FT TR
by veloeity ol . &)y The
L 02
T
transter y paper immed
|:' CREEFVE ..i. 1]y | HSETYa
make twio aOF Lh 1'--;|i- -]
Obtain correct safiee names 1F possible, and 'hl'l';l o one st ril of orthe
iphy.  Mark all hearsay information with the

| imitials of the mformant.
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s proposed in th llowing remarks to meet an

fas Deen repeatedly urged agaimst the POSS] e

1 Of engenics = namely,

rook interference with he Arriage.

not unreasonable il‘-'.-ull'llli?-
tion th; MFETICS S 11 be J1 1113 |
L1O11 LE: LEETIIC shall be well un |I.I*-I-hl-,_
and when its lofty objects shall have become generally Apprec

ated, they will meet with some recognition both from the

gious sense of the people and from its laws. The question

considered 15: Ho far h Arr : SITICI0Ons proy ed ('l.!.t'i'—
vie, when sanctine My 4 1€ LIINE, Il". CUsSTDIMm, :I?‘l'!
by law! I af

m o |Ii-’ll!'il'.:| |-ZI-,_'|-_

a few widely

CUsStoms 1in

with scant excepti d on social expediency, and
not on natural instinets [Lach paragraph might have been

expanded mnto a long chapter, had th: sermned nec

e Tl N
ol Y.

Se

'-'.E:'F l-.{'.'-il'l.' (] 'i.".'-.'l.'-vl.i_ {'.'|"'\-:.:'I.' :|:'| S |:".
|-.'I'|".'."i1|;_: to standard works in :E:ll:‘:"-|||-c:-:- 1 the most

f r the present purpose,
h, Westermarck's History of Marria
car Kin, and Crawley's Mystic Rose.

1. Monogamy.— It is impossible to label mankind by one

general term, either as animals who instinctively take a

of mates, or who consort with only




'- |I-!' 'I‘.!I-'ll.l"-ull'll'.: !'i|?':|.'|'
as having one principal wif
but still legntimate wives, or any other recognized
less legitimate connections: in one or other ot these
now permitted —by religion, customs, and law
one-half of the ||--53-'.'.:.'|1i:~:: of the world, though its prad

may be restricted to a few, on account of cost, domestic reaac

and the insufficiency of females. Polygamy holds its

firmly throughout the Moslem world. t exis hroughout

India and China in modified forms, and it 15 entirely in accord

with the sentiments both of men and women in the larger part
of negro Africa. It was regarded as a matter of course in the
<'|I'i.'. biblical ey, _|.'||_'--"1'~. twelve children were born of four
mothers, all living at the same time, Ii.'I‘.1‘.{'::-.'_ Leah and her sister
Rachel, and their respective handmaids Billah and Zilpah. Long
afterward the Jewish kings emulated the luxurious habits of
neighboring potentates and carried polygamy an extreme
decree. For Solomon see 1 Kings 11 13 for his son Eehoboam

hron. 11 :21. The history of the subsequent practice of
) . I

no law against polygamy. It must have ceased in Judea by the
time of the Christian era. It was mot then allowed in either
Greece or Rome., Polygamy was unchecked by law in profligate
Egypt, but a reactionary and ascetic spirit existed, and some
celibate communities were formed, in the service of Isis, which
seem to have exercised a large, though indirect, influence in
introducing cehibacy into the {:;l:'l_'l' Christian church. The restric-
tion of marriage to one living wife subsequently became the
religion and the law of all Christian nations, though license has
been widely tolerated in royal and other distinguished families,
as in those of some of our English kings. Polygamy was openly
introduced into Mormonism by Brigham Young, who left seven-
teen wives and fifty-six children. He died in 1877; polygamy
was ‘-C'.!'|.I|E-1'L"‘-'-"-'L"II.' soon after.’

It is unnecessary for my present purpose to go further into
the voluminous data connected with these marriages in all parts

* Encyclopadia Britannica, Vol. XVI, p. 82;.




of the world. Enough has been said to show that the ';JI'-1'!|1":1ili--1]

of polygamy, under severe penalties by civil and ecclesiastical
law, has been due, not to any natural instinct against the practice,
but to consideration of social well-being. 1 conclude that equally

strict limitations to freedom of marriage might, under the pres-

sure of worthy motives, be hereafter enacted for eugemic and
other purposes.

indogamy.— Endogamy, or the custom ol marrying
exclusively within one’s own tribe or caste, has been sanctioned

|-', :'-.,"'.;_['..-!"; .'-;"|:_ |_",'|'-ll:'-:'{'li :'l',' |.:'.'-.'_ i1| :I_:: '|l.'l:'|-'~ oI the -.'-.'a'u'.-l, B

chiefly in long-settled nations where there i1s wealth to bequeath
and where neighboring communities profess different creeds.

of this custom, and the severity of its enforcement,

have everywhere varied from century to century. It was penal

for a Greek to marry a b: ian, for a Roman patrici
marry a plebeian, for a Hindu of one caste to marry one
another caste, etc. Similar restrictions have been enforced in
multitudes of communities, even under the penalty of death.

A very typical instance of the power of law over the freedom
of choice in marriage, and which was by no means confined to

Judea, is that known as the Levirate. It shows that family prop-

were once held by the Jews to dominate over

al preferences. The Mosaic law act

marry the widow of his brother, if he left no male issue,

| the brother refuse, *then shall his brother's wife come

unto him in the presence of the elders, and loose his shoe from
oft lus foot, and spit in his face; and she shall answer and say,

So shall it be done unto the man that doth not build up his

brother's house. And his name shall be called in Israel the house

of him that hath his shoe loosed.” The form of this custom
survives to the present dav, and is fully described and illustrated

under the article * Halizah ( "|:||~;i|15_1' off,™

“untying ') 1n
the Jewish Cyclopedia. Jewish widows are now almost invari
ahlvy remarried with this ceremonv. They are, as we might

_III;_' li.'l'i.'l.':lhﬁ"l

describe i given away by a kinsman of
band, who puts on a shoe ot an orthodox -—?:;||:1- which 1s '::l.']ll for

* Deut., ch Lp




s : :
unties the shoe, spits,
repeats the specified words.

to family property led

to the history,

. deas of the present day, of Ruth's
@z under » advice of her mother. “ It came to
It hat bBoaz — was starticd ™ and turned nimselr,
ld a woman lay at his feet,” who had come i *
uncovered his feet and laid her down.” He told her

the early morn d then to go away. She returned
nother, who said: * Sit still, my daughter,
the matter will fall, for the man will not

he have finished the thing this day.” Sh

| ‘-ul'-'il"* o -Zli‘-l.'l'l TASS ]'Ii1'|'|‘-'-ll':|. --..

sman, who “ drew off his shoe:
Nothing could be purer, from the point of view of those
the history of Ruth. The feelings of the modern
:'Zi-i I;l.' 1-»llll-\.,'lncl.'-.l_ it ,|Il;,' S41m | & were to take

lace now in England.

Evidence from the various custom lating to endogamy

show how che 'I'I.'|I;_‘:'II|II_‘- cus
tom, that 15, by a custom founded on a religious view ol tamily
rtv and familv descent Fu = -laal “th swhat 1o z
;.-..I]H'.I-. .I:.-.| TAITIY 1|l.'*-|.l.".'|.. .:._,'_ft'l'lll.*- deal with what 158 more
P, [ 5 ; " = 1 . = B I T E 2 s 5
valuable than money or lands, namely, the heritage of a high

=

ible brains, fine physique, and wvigor;
nost desirable for a family to possess as a birth-
[t aims at the evolution and preservation of high races

of men, and it as well deserves to be strictly entorced as a reli-

_as the Levirate law ever was,
-ogamy.— Exogamy is, or has been, as widely spread

as the :-‘|'|||-..-:|_'|i. rule of endogamy just described. It 15 the duty,

enforced by custom, religion, and law, of marrying outside one’s

W II'i-!In;'I ."']Ii_ ;-- I,"-C'_'.;I_ii'-.' .. '|.- Moe Al H1E I‘-\iIII.'.” .'I‘.'Ili ‘;'.E.T!:':.--\:'l.:‘:‘-

4 | |

o Ry # PR [ §Rimcan 4 F v i = +lva giiEit sl
communities. Its former distribution 15 attested by the survival,

in nearly all countries, of ceremonies based on “marriage by

capture.’ l'he remarkable monograph on this subject by the
late Mr. McLennan is of peculiar interest. It was one of the

. :'."l.'l:' Mmang ;|.;| noie n the Hevisged 'I.'.-:.-_.-“_




earhest, and perhap I, of all attempts to deci
pher prehistoric customs by means of tl g
barbarians, and by the marks they have left on the tradition:
practices of civilized nations, includin urselves, Before hi

time those customs were regarded

antiquarian tr . In small hghting commun

ans, daughters are a burden - |1.|L-_x are u

so there are few women to be found in a tribe who were born
it. It may sometimes happen that the community has bee
recently formed by warriors who have brought no

who, like the Romans in the old story, can supply themselves only
by capturing those of neighboring tribes. The custom of capture

glorified because each wife is a living trophy

ir's heroism; so marriage within the tribe comes to
be considered an unmanly, and at last a shameful, act. The
modern instances of this among barbarians are very numerous.

riralian miart .':.'__\.:',- -The !--H--'-".";:‘.'_; 15 a bri lue, and

apparently a true one, to the complicated marriage restrictions

\ustralian bushmen, which are enforced by the penalty

hich seem to be partly endogamous in origin and

partly otherwise. The example is typical of those of many
other tribes that differ in detail.

A and B are two tribal classes: 1 and 2 are two other and
independent division f the tribe (which are probably by
totems). Any person taken at random 15 equally likely to have
either letter or either numeral, and his or her numeral and letter
are well known to all the community. Hence the members of

the tribe are subclassed into four subdivisions: A1, Az, Bi, Bz,

=g

The rule is that a man may marry those women only whose letter
and numeral are both different from his own. Thus, A1
marry only Bz, the other three subdivisions, A1, Az, and Br,

being absolutely barred to him. As to the children, there is a
difference of practice in different parts: in the cases most otten
described, the child takes its father's letter and its
numeral, which determines class by paternal descent.

cases the arrangement runs in the contrary way, or by

descent.
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The e EEnCy ot this rule is due to custom, |':-:!}_{i..|]_ and law,

and 1s so strong that nearly all Australians would be horrified at

the idea of breaking it. If anyone dared to do so, he woul
probably be clubbed to death.

Here, then, is another restriction to the freedom of marriage
which might with equal propriety have been applied to the fur-
therance of some forms of eugenics.

5. T'aboo.— The survival of young animals largely depends
on their inherent timidity, their keen sensitiveness to warnings
of danger by their parents and others, and their tenacious recol-
lection of them. It is so with human children, who are easily
terrified iy nurses’ tales, and 1E]L‘1'L":J_k' receive more or less durable
Impressions.

A vast complex of motives can be brought to bear upon
the naturally susceptible minds of children, and of uneducated
adults who are mentally little more than big children. The con-
stituents of this complex are not sharply distinguishable, but they
form a recognizable whole that has not yet received an appropri-
aAtée name, 111 ‘.\.|Iix'|| ]'L'|i5[ill|'l, :'~|1';.II:'I'.*5'.'..-'.EIIII_ custom, [|','!|-_'_{:||-||_ |,'|'.\,'_
and authority all have part. This group of motives will for the
present purpose be entitled “ immaterial,” in contrast to material
ones. My contention is that the experience of all ages and all
nations shows that the immaterial motives are frequently far
stronger than the material ones, the relative power of the two
being well illustrated by the tyranny of taboo in many instances,
called as it is by different names in different places. The facts
relating to taboo form a voluminous literature, the full effect of
which cannot be conveyed by brief summaries. It shows how,
in most parts of the world, acts that are apparently insignificant
have been invested with ideal il'l'lj'ull'l_;iru'{'_ and how the ||||i||.i_1r of
this or that has been followed by outlawry or death, and how the
mere terror of having unwittingly broken a taboo may suffice
to kill the man who broke it. If non-eugenic unions were pro-
hibited by such taboos, none would take place.

6. Prohibited degrees.— The institution of marriage, as now
sanctified by religion and safeguarded by law in the more highly

civilized nations. may not be ideally perfect, nor may it be uni-
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would not have dared to make th
country, unless popular opinion allow
udes the f wnder, Ceraunus. who 18 not nu nhered -
. & -!ll.'_:_{il'l*- with his s n :“':nll,-:':'_ and roes on to Ptolerms
second husband of Cleopatra. Leaving out her first
hushand,
Ceraunus,
them, Iih'.x' contracted eles Imcestuous

whole sisters, one with a half-sister, and two with nieces O

course, the object was to LL'L']I the roval line pure, as was done by

the ancient Peruvians., i | be techous to follow out the
laws entorced at various times and in the various states of Greece
1

laarivier tha als 1 F - # 1 r -
during the classical ages. Mar age was at one time permitted

in Athens between half-brothers and half-sisters, and the mar-
riage between uncle and niece was thought commendable in the
time of Pericles, when it was prompted by family considera
tions. me the practice varied much, but there were always

severe restrictions, Ever its dissolute period, public opinion

was shocked by the marmage of Claudius with his niece.

A ereat deal more evidence could q"|-i|_'.' be adduced, but the
ll-ii'l‘;-li11;: suffices to prove that there is no mnstinctive repug
felt universally by man to marriage within the prohibited degrees,
but that its present strength is mainly due to what I called imma
terial considerations. [t 15 guite conceivable that a non vn;{t‘nir
marriage should hereafter excite no less loathing than that of
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discussed here. The point 1w

nly the potency of the relig

WS Sense in
marriage, but more especially the imHuence
ministers of religion in enforcing celibacy,

have notoriously used it when aid has been invoked by members

of the tamily on grounds are 1 rel

1F10S
of family expediency. Thus, at some
Christian nations, every girl who did n
young was practically compelled to enter a
escape was afterward impossible,
[t is easy to let the imagination run wild on the supposition
a whole-hearted acceptance of eugenics as a national religion:
15, of the thorm ol cony iction by a nation tl at no worthier
object exists for n improvement of his own ra
and when efforts as great as those i1.'. which nunneries and
monasteries were endowed and maintained should be directed to
fulfil an opposite purpose. 1 will not enter further into this.
Suffice it to say that the history of conventual life affords
abundant evidence, on a v ery large scale, of the power of reli-

gious authority in directing and withstanding the tendencies of

human nature toward freedom in marriage.

L ONCINSION, seven different siibjects have now been touched
upon. They are monogamy, endogamy, exogamy, Australian
marriages, taboo, prohibited degrees, and celibacy. It has been
~.|1|-l.-,r', '.'|1-:L‘1' eacil t t||L‘*-CL' heads how 1:14-'L1.'L'|'1':!| are I_||-:.' W .'|Ii|-l1:~:

combinations of immaterial motives upon marriage selection:
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enforced by law. ‘TS0 are born under their
les live under them withou jection. They are

of their restrictions, as we are unawar the ten

servience of civilized races to

itives that direct other races,
of their customs helps us to realize wide range
.

- . .
¢ may ourselves hereatter AUIODT, TOT AS0MNSs 45 5atls-

in those future times as theirs are or w to them

can it be sl
purview of our own? It cannot, any more than the
making provision for the future f oneself and family,
which is a cardinal feature of modern civilization, can be deduced
form the Sermon on the Mount. Religi
on the ethics and |-'.':~'lix'-:- of ol
preted to make them conform
Ours are already so far behind modern re

oI our practice and our professi

ulegitimate -.'.-.-~||i-"_x'_ [t seems to me that few things are more

y us in England than a revision of our r
to the mtelhgence and needs of the present time. A
form of it is wanted that shall be f <« on reasonable bases,

and enforced by reasonable hopes and fears, and that preaches

honest morals in unambiguous lang iage, which good men who

take their part in the work of rorld, and who know the

dangers of sentimentalism, 1T without reservation.

II. STUDIES I NATIONAL EUGENICS

It was stated in
meeting of the Senate of th Iniversity of London, Mr.
:“"l‘ll‘“""l'-"-l _-"-l.."'.., "I. :\N;l."-.'. | ll”l.'.ut', () f.lli'-.l ;|_|:':-|-i'|'|',|_'.'_ to th

Francis Galton Research |L'5i'-'-"."~||i]' 11 M at I
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classes ] ¢.— lhe nstances are numerous n recent
times 1 which social influences have restrained or furthered

-.--... (BB - 13 Hd T = -|| P 1 o 1 ]
Ireedom of marriage. A ._-..'-||I.||l||*- selection of these would be

useful, and might be undertaken as time admits. I have myself

just communicated to the Sociological Society 2 memoir entitle

Restrictions in Marriage,” in which remarkable instances

f ¢l s 1 5 - S =
i the dominant power of religion, law, and custom.
S0OT -':. W Ik MW 11 % i{".'—. '."'.:'l."Tl" ||-"‘-:‘- 'lll'-.'.l.'l'|-'.:|

influences have produced statistical eftects of appreciable amount,

LV. Heredity.— The tacts, atter being collected, are to 1
discussed, for improving our knowledge of the laws both of

actuarial and of physiological heredity, the recent methods of

advanced statistics being of course used. It is possible that a

study of the effect on the offspring of differences in the parental

qualities may prove important.

It iz to be considered whether a stuc y tf Furasians that
15, of the descendants of Hindoo and English parents
not be advocated 1n proper quarters, both on its own merits
topte of national importance ar i

the Mendehan hypotheses to men.
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vield trustworthy resulis.
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ther co-operation, as well
e knowledge and application of eugenics.

[n some future time, dependent on cir
LNCEs, | 1o ;, :.ll:"-.'..-!'l: L

a suitable authority 1Ssuing eugenic
certificates to candidates for them.

They would imply more thar
an average share of the several qualities of
constitution, of physique, : f men
tions upon uch certificates migh e .'Z!!'I.'.'I'.:.'-'

Cal'l il.' | Il, :Ll:'-.'l‘-ul"."-» B

some by

insurance offices; some by medical men as to physical ntness 1or

and Indian services; and others in the ordinary
ations. Supposing constitution, physique, and
tellect to he three '||-|L-]||'::;|:'||I variables { which are not),
the men who rank among the upper third of each group would
form only one tw CILy seventh part of the population. Even
wing largely for the correlation of those lill.':|i1il.'~_ it follows
that a moderate severity of selection in each of a few particulars
would lead to a severe all-round selection. It 15 not necessary
to pursue this further.

The above brief memorandum does not ]l"--llx'-i:u to deal with
more than the pressing problems in As that science
becomes better known, and the bases on
sonin

which '.'_ Tests are m

ill arise, especially

ly established, new problems w

to 1ts practical :l'.-‘II!E -ation. A1 this must bide
15 no good reason
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of 1t, but on

Purely passi

forms a continuous whole
g backward beyond
el

by blind and wasteful processes, namely by an

production of raw material and the ruthless rejec-
is superfluous, through the blundering steps of

ial and error., The condition at each successive moment of this
huge system, as it issues from the already quiet past and is about
invade the still undisturbed future, is one of violent internal
commotion. Its elements are in constant flux and change, though
its general form alters but slowly. In this respect it resembles
the curious stream of cloud that s ¥Metimes seems attached to a
mountain top during the continuance of a strong breeze: its

constituents are always changing, though its shape as a whole

hardly varies. Evolution is in any case a grand phantas: ',-'.f”l'i-'l.

but it assumes an infinitely more interesting aspect under the

knowledge that the intell t action of the human will is in

some small measure capable of guiding its course. Man could

do this largely so far as the evolution of humanity is concerned.

and he has already affected the ||||.':1.‘f|:_1.' and distribution of oreanie
*This section was co cated to the Sociological Society in supplen

to three papers, wiz.: i Ita Defi i, Scope, and Aims ™ (4

American J | of Sociology . X, ppe 1-25), and the first two sections
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EAXPERIMENTS IN PANGENESIS,

BREEDING FROM RABBITS OF A PURE VARIETY,

INTO WHOSE CTRCULATION BLOOD TAKEN FROM OTHER VARIETII

HAD PREVIOUSLY BEEN LARGELY TRANSFUSED




304 Mr. F. Galton’s -Ir';r‘.'uh-'f-'.'.'r--'.:.".c 1 "I-"'""_'.-" IELS, : Mar. 30.

Danwin's provisional rh:'m'_\ of Pangenesis claims our belief on the ground
that it is the only theory which explains, by a single law, the numerous
F:'JL‘:lrl.'nl'l'I!i allied to !-]EI!!;'H rl-_-:-|'-'-||u|'ri||:|, such as |'|-'|.|;-|'~;:_.c:.1|I :_;'|'-::.1.'.|||| and
I'|'||;|ir of i'-'_i'lfil“- Un the other hand, its flll“—‘.lll.lfi'h are i|_'.']--:'r‘.|'.|-rir:|| and
|:I|"_1|'. g0 that few naturalists seem '|.1.i||i||.-_-: to grant them. To my self, ns
H :-irI]||l'||I of ”'E'I'I'lljl_'l.'. i seemed of |.|I'-i'.--1:.||-_-: :_rl_;:-nr".:llll:'l.' III:LI these PosL
lates shonld be tested. 1f their truth could be established, the influence
of Paungenesis on the study of heredity would be immense ; if otherwise
the negative conelusion would still be a F:--ni‘;i.n- g,

It is necessary that I should briefly recapitulate the eardinal points of
Mr. Darwin's ||1|-|.|'_~.'_ They are (1) that each of the myriad cells in eve 'y
f.|'|.'1'||;_: !r||||.'.. 15, to A rreat extent, an ||||||'|||'||||l nit u:':_='.1||i_-:||_t; {2) that befor
it is iti'\l'}ll|l"'|, and 1n all ?-|:|_'.."='.-|:>|' its di ‘-'I'I-I]:III-'IL', it throws “ gemmules ™

into the eirculation, which live there and bres d, each truly to its kind, b

the process of sell-division, and that, consequently, they swarm in the

blood, in laree numbers of each '-'Ill'il."l_'.'.| anidl ecircalate |':'|-L-E‘-.- with it :
() that the sexual elements consist of I'ITI:.'I.ll:{'l.'ll. groups of these gem
mules; (4) that the :in'u-|nir|r||_-:|| of certain of the pemmules in the offspring
depends on their consecutive nnion, through their natural affinities, each at
i '.1'|!|i||_: i1*~| ]1.1” its ||l"L'||l.'|'l'4:-l|3|' mn a r'l'::'lll.l.l'lll'-h F|l|.;_:|'::|'.'|l|| ¥ I:,-I ) that Fem
mules of innumerable varieties may be transmitted for an enormons numhben
of generations without being developed into cells, but .'l;|_'d.;|:u' ready to be
come 80, as shown by the almost 1'1|-'I||--:'|'.|!r|x- tendency to feral reversion,
in domesticated animals.

It follows from this, and from the general tenor of Mr. Darwin’s rea
.h-llli!u;.: and ii||t.~1|‘.tli||t|:-i, that two amimals, to outwaril appearance of the
same pure variety, one of which has mongrel ancestry and the other has not
differ -...}.-l_\- in the constitution of their blood, so far as concerns those ||||i|||‘--
on which outward appearance depends. The one has none but gemmules
of the pure variety circulating in his veins, and will breed true to his kind :
the other, although only the pure ‘.'.'il'il.'lf:.' of skin-gemmules happens to have
been ||:".|'|-:!.-t-tr in his own skin, has abundance of mongrel semmules in his
blood, and will be apt to breed mongrels. It also follows from this that
the main stream of heredity must flow in a far smaller volume from the
4i|-1.-.-]-|iu-|! parental cells, of which there is |-||:.:.' one of each variety, than
from the free gemmules circulating with the blood, of which there is a large
number of each variety. If a parental developed cell bred faster than a free
eemmule, an influx of new immigrants would gradually supplant the ind;
genous gemmules ; under which :-|1]1[|-|-'ilfi-|:|, a rablit which, at the age of
six months, produced young which reverted to ancestral peculiarities,
would, when five years old, breed truly to his individual peculiarities ; but
of this there 15 no evidence whatever.

l?n-h*r Mr. Darwin's 1|II‘I'IF:|'., the .:l_'|:||]||]!|'-1 'i'||_ each :|;|||i-.'i:}r_|;l[ must
therefore be looked upon as entozoa of his blood, and, so far as the pro-
blems of hn:"l'-eh'“Tl'; are concerned, the ||4;-||:l.' need he looked upon as little
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more than a case which encloses them, built up through the ll'\."-l.']ll|||!I':'I-|
of some of their number. Its influence upon them can be only such as
would account for the very minute elfects of use or disuse of parts, and of
ae i":'""l mental habits being transmitted here ii!'zl'fl_‘.'.

It oceurred to me, when Z'i:'i'*:.l.l"l'il-'_: these theories, that the truth of
|':||::_(|'Lu--i- admitted of a direet and eertain test, I knew that the opera-
:i|||_| ||r. Lransin 1 n ot ||I,|| :||_ ||:I,.|1 heen !Ll'l'lj'.ll.'“.'I_'n' [Irl'll".:r-l'l] 'l.‘|i=.!l SNCCCsSs on
men a8 well as animals, and that it was not a ernel operation—that not only
had 1t been used |.:i.|-.13_['._-|'r1.' pr.-n-rit'r, but that large -:E||:||:|i'i-.--: of saline
water had been injected into the veins of patients sufferine under cholera.
[ therefore determined to E!I_i'.'l.". alien blood into the circulation of pure
varieties of animals (of course, under the influence of anmstheties), and to
breed from them, and to note whether their offspring did or did not show
gigns of mongrelism, If Pangenesis were true, accordinge to the inter
-I-.|-1-|:1|'|..|. which [ have put upon it, the results wonld he H|.|r||i||.-_( in thi ir
novelty, and of no small practical use ; for it would become possible to
|::4-.|i|'_1.' varieties of ammals, 'I;_'. introducing slicht dashes of new blood, in
ways important to breeders.  Thus, :~|i_;~|n-~i|'|: a small infusion of bull-dog
blood was wanted in a breed of :_"‘.'-'_'.'||l|'||.||:-~I [IJLi:-;, Or any more |.'-|‘|:_:.-|i|‘:|||'-!
.'1|||_':i'\.,IIL|'|', I|:i_'||l a.ll." [ “Il.'l'll'l.l ':llll-:‘-\--lllll.'l' ]J\ II]:-L'I'-:I.[iII-_E: 1]JI'IIII:;|I []H' |I‘.|I!rijli.l'ill.
cord of a I||".'||_'L' born amimal) in a single g neration.

I have now made -.-h|||'li.||'.l'||'.~' of transfusion and cross circulation on
il ]:Lr:'p -.|':-\,:_|' i|| |':|!'|i'|i1-.. ;|_|‘;|] have arrived at defimite re .-nll«, I:|'_:_".".Ii';i'.l_’I i
my .;|.i||i.|_|, E:.-_-..|:|-l all doubt, the truth of the doctrine of Pangenesis.

The course of my experiments was as follows :—Towards the end of
1869, I wrole to Dr .‘"i|'::;|l;|_']', the :':I'I'I.'I'r:'ll'_'l. of the Loolozeal :“'-ul'l:l'l_i, X -
-:.|;li-||i_|._: what | pro osed to do, and .'l-l.-\.i!l_-_: if I micht be allowed to
I'u'l.'ll my rabbits in some unused part of the (zardens, because [ had no ae
eommodation for them n my own house, and I was also anxious to obtain
the skilled advice of Mr. Bartleit, the H||]-|'|":||‘.|'1|.|.|'|1[ of the (Gardens, as
to their breed and the value of my results. I further asked to be |ll'r':l.'i||l.l|
to avail II:'_'||"‘I."H\|I1I the services of their then Prosector, Dr ."-:Ill'il.', to make
Lhe nj:l'l';n'!i-:*ll-. whose skill and long ExXperience in minate dissection is well
known. 1 have 1.-..1|'-_|_}Il.' to thank Dr. Sclater for the |r||':_{|' azsistance he has
rendered to me, in granting all I asked, tothe 1'|'.'.|., and more than to the full :
and I have |-~a]:--.-r5|:|'|':_'.' to eXpress my ll‘-:]l:_::ﬂllll'm to the laborious and kind aid

;iw_-n to me by Dr. .‘llllll':;l', at real inconvenience to himself, for he had hitle

leisure to spare. The whole of the n|-|'r:|l-:|-|::-» of transtusion mto r'rls:'_ili::'ll|.||

vein were performed by him, with the help of Mr. Oscar Fraser, then Assist.
ant Prosector, and now .-|.P|.:-1"|I|-|| L '=[l'~!|ll_:.:i-t to the Muzenm at Caleutta, |
Juinj_f no more than |||'r||.1ri|.: the blood derived from the -|||-j-!_~ -ammnl
i:-n-rl.'n-'.'uu:.lu_r the actual i'.|_i|--.'l ion, and taking notes.  The final series of Opera
|i||||:1.. :'-r.|-i_~1|.15|.: of L'rll'\.H-L']‘l'l.‘ll,I.:'l_:éi.ll'. bhetween the -.'.II|II|-| arteries of two
varieties of |'.'|.h!ri'.-, took E:-]:Ln:‘..' after Dr. Murie had eceased to be Prosector.
'I_'|'||_-j-.' were iu,-|'r'nr:|u-|| 1.||_'r Mr. Oscar Fraser in a most skilful manner, I||-||:__f||

he and I were still farther indebted, on more than one oceasion, to Dr.
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Murie's advice and assistance. .'"-i_'. part in this series was limited to in-
serting and tying the canule, to making the cross-connexions, to recording
the 1’II;|.|it1‘-.' of the ||!|||-¢- 1]:1'HI.1;.:|| the ¢ ~.'|u|-c|-:] arteries, and mak i1|I=_r| the other
NECESSATY motes.

The breed of rabbits which | endeavoured to mongrelize was the ** Silver-
::I'r"".'."' I did so h:.' i:l|l||“i||.! blood into their circulation, which I had pre-
viously drawn from other sorts of rabbits, such as I could, from time to
time, most r|'1|-|il.-. procure. I need Il;:r-||_~.' describe 5iin-|‘-_:|'g-_-,' rabbits
with minuteness. Lhey are peculiar in appearance, owing to the intimate
mixture of black and grey hairs with which they are covered. They are
never blotehed, except in the one }u-u'u]iur WY I shall :-E|-n'||_l.' deseribe ; and
'.]=.|-_\' have never ]ulp enrs. They are |.-rrrll1]L|i‘.|: black, and their hair |-:-;;i|:-'\
to turn grey when a few weeks old. The variations to which the breed is
li:|||l-.'1 and which 1l|i§_1]:! at first be 1]1!!”;:].[ due to ::|.|1||'_r|'|="|i~~r||I are white
Ii|--' to the nose and t.I.'L'rl and also a thin white streak down the forehead.
But these variations lead to no uncertainty, especially as the white streak
lessens or disappears, and the white tips become less marked, as the animal
ETOWS 1p. Another variation i3 much more |||'4'|4!f:ar: it is the [1-|1|]l-||:~_r
of some breeds to throw * |liI1|.'|.l:1_'.';u-~','I or white rabbits with black !i||-.
From first to last I have not been troubled with white J“IJLiI:il_‘.'Fl-—; but in
one of the two breeds which I have used, and which 1 |'.|'|'E|n :'.Lrn-j'u:_:,_\' sepa-
rated from each other, there 15 a h'l::]usu':; to throw “ _-:|.|]||Il.' 5 lii:|:4.'l:|_-.-_-|,a_
One of these was born a few days after I received the animals, before any
operation had been made upon them, and put me on my guard. A similar
one has been born since an operation. Bearing these few well-marked ex.
-.'-.-||Liu|.|.~. in mind, the -“*i|'.1'|.'-_'_:rl.'l'.' rabbit 1s l'.".l.‘l.'“'t'l'.llr't .'L{!;L|-H--:E for breeding-
EX riments. If it 18 erossed with other r:u];hilnl 1]--'1'i1|~;-l'i|..: ];:-II'.'::.' Mo
erelism in the ]I-I:_"]'lL'M degree, because any bloteh of white or of eolour,
which 15 not ** ]iim.‘thl.:.:ul," 15 almost l'l'l'lf:'l:.ll:_'u' due to mongrelism = and so0
alzo 18 any decided change in the .‘\lI:IIII' of the ears.

[ shall .-E:--.-;|.k n this memoir of litters connected with twenty gllver
"_LI,'.'\I, |_':|:'||;'il:-,, -::-|. 'L'l.lji.a'EI I".'.-:']'u'l.' are lll.ll.':" :LI‘:|| |'i:,:'||| arg Eu!l-:'lx:-»:, .'lI||| {'i:_'||'||'|'|| |-I-
them have been submitted to one or two ot three sorts of ‘”‘J-:'l':l:i-.:ll.u.
Ihese consisted of

(1) Moderate transfusion of partially defibrinized blood. The silver-
grey was bled as muech as he could I':‘:Hi]_‘.' bear ; that was to about an ounee,
i quantity which bears the same |1r|-:-lllri-|'.| to the weight of his hl-ﬂl'. (say
ihoz.) that 2 1bs. bears to the weight of the I'Illig.'f of a man |":-.L_\.' 4] I-“l-,};
and the same amount of ]1.;51'15”]&.1.' defibrimized blood, taken from a killed
animal of another varety, was thrown in in its place, The blood was ob-

tamed from a wvellow, common grey, or black and white rabbat, killed

hv |]'|1.illi|g:|_5 the throat, and received in a warmed basin, where it was stirred

'-'-i.:ll H ‘Q'l'lr -C-Ii-:'k Lo remove I'i'l'l'! "I. [:‘.'I';' [illl';nlll'. Ij.i'.l'll 1L WAS |.I.'.I'i|'l|

Ii||'-|:.|'_1|| jmen mio a Irll.'iL.‘-IIJJ'I_,.: _!:l.{-."i"-. il.llll ‘-l:l'ill = |||'-:.'l'|--| Ly '-'ll:ld a8y ILEREEe,

eradoated mto drachms ; and the :;_||:|:|Iil_1.' iI-_|| cted was noted.

(2} The second set of operations o onsisted 1 a large Lransfusion
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defibrinized blood, which T procured by whipping it up thoroughly with a
whisk of rice-straw ; and, in order to procure sufficient In]ul:ulr [ had on one
occasion to kill three rabbits. I alternately bled the silver-grey and in-

jected, until in some cases n total of more than 3 ounces had been taken

out and the same ||II"!!|1:.T_\', '-'anL.-||I'.' Ll.-L'JL|"1|1,i;_-,-||, had been thrown m. This
i ]l-.H'I Talt l'I.'I'tI.'."]II'InJ:-i to maore than 6 lbs. of blood 1n the case of a man.

(3) The third operation consisted in establishing a gystem of cross-cir-
culation between the carotid artery of a :-i]'.l'l'-_1_[r|'_'l.' and that of R common
rabbit. It was effected on the same principle as that described by
Addison and Morgan (Essay on Operation of Poisonous Agents upon the
|.i'.i||:_-: ]5--|J:.'. Longman & Co., |."'i'_':'|_j. but with more delicate apparatus
and for a much longer period. The rabbits were placed breast to breast,
in each other's arms, 8o that their throats could be |||'||I|:;||1 |:ll-.~1'l||;L'!Tll'r.
A carotid of each was then exposed ; the eirculation in each vessel was
1x-||||--:-|':irii:.' blt:]-|ln], above and ||-l.'|||'|.'|., |._'-.' Epring I..|’.|]|.-|',-:; the vessels were
divided, and short canulee, whose bores were larger than the bore of the
artery in its normal state, were pressed into the mechanically distended
mouths of the arteries ; the ecanulse were connected cross-wise ; the four
spring holders were released, and the carotid of either animal i'--ll.ll'rxi its
blood direct into the other, The u;:c]||'|:':'|_1:|||:| was |'||‘:||'||li_|. :|.I,1||,, ||'|l..!||:_" to the
number of instruments L'-|L||-]||_1.'|-:]; but I .~.|1:~||L-:|-l|-|| them from strings run-
ning over notched bars, with buttons as counterpoises, and so avoided en-
tanglement. These operations were exceedingly successful; the pulse
bounded lhl'm::h the canulee with full foree : and though, in most Cases,
it began to fall off after ten minutes or so, and I was obliged to replace the
}I\.']-I-e‘r.-i, |'|:.~i|'|'ll-|||'|.'t 1|‘i|;' |_'i'|:llll]:n',, extract TIEI!.' I_'ll.ll rll'-.llll i|:~f|h- ’.E::'I.: '.'|i||| i
miniature corkscrew, reconnect the canulse, and reestablish the cross-flow
two, three, or more times in the course of a single operation, yet on two
occasions the flow was uninterrupted from beginning to end. The buck
rabbit, which I indicate ]:-_1.' the letter O, was i;'._ minutes in the most free
cross-circulation Ezl::l;:iuzﬂliu' with his hlmn]-ll:.'m',“ i ];LI'_'.:L' _"-'l.'::.l'l'-'i-' rabbit.
There is no mistaking the quality of the circulation in a bared artery ; for,
when the flow is ||L'i'r'L'L'IIl_\' free, the ]!‘l?l]h':‘ throbs and bounds between the
finger and thumb with a rush, of which the pulse at the human wrist, felt
in the l:|'|"||.i.|]|1'|"".' way, gives an impertect coneeption.

These, then, are the three sorts of operations which I have performed on
the l';L]:h'lH; it 15 convenient that I should -i:.;."-[i.l'._:_'i.li."il them E:.'. letters.
[ will therefore call the operation of simply bleeding once, and then
il'-jl'i.'lill_'_:, |:|_'|.' the letter u: that of I'L'}u“;lh'xl ||l|-|'|]5[|5_:-; and |'|-|u':Lh--| injur-
tions '|rl'.' the letter w ; and that of eross-cireulation ||Il.' the letter =,

In none of these operations did I use any chemical means to determine
the degree to which the blood was changed ; for I did not venture to eom-
promise my chances of success by so severe a measure ; but I adopted the
following method of calculation instead :
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[ caleulate the 1‘]=:|1|:_'|- of blood effected h_1.' transfusion, or !r:c CTOSS-CIT
|':||:|_Ii||||__ 1||m|| r||e,~||e-r1:r|- :-!I'|||EI|I:-.:ril.|!'|:\' as to ”JI' three Ill.l“ﬂ"-‘iill-:_' matters :

(1) The gquantity of blood in a rabbit of known weight.

(2) The time which elapses before each unit of incoming blood 1s well
mixed up with that already in the animal's body.

(3) The time occupied by the flow, through either earotid, of a volume ol
bhlood L-||'|1:|.l to the whole contents of the circulation.

As regards 1, the quantity of blood in an animal's body does not ad-
mit, by any known method, of being accurately determined. I am content
ta take the modern rough estimate, that it amounts to one-tenth of its total
weight. If any should consider this too little, and prefer the largest
estimate, viz. that in Valentin’s * Repertoriam,’ vol. iii. ( 1838), p. 281, where
it is given for a rabbit as one part in every 6°2 of the entire weight, he wll
find the part of my argument which is based on transfusion to be weakened,
but not overthrown, while that which relies on cross-circulation 18 not
sensibly affected.

As regards 2, the actual conditions are exceedingly complex ; but we
may evade their difficulty by adopting a limiting value. It is clear that

wl

wen only a brief interval elapses before each unit of newly infused blood
is mixed with that already in cireulation, the quality of the blood which, a
ihe moment of infusion into one of the cut ends of the artery or vein, 18
flowing out of the other, will be more alienized than if the interval were
onger. It follows that the blood of the two animals will intermix more
slowly when the interval is brief than when it is long. Now I propose to
adopt an extreme supposition, and to eonsider them to mix insfanfaneously.
The results I shall thereby obtain will necessarily be less favourable to
change than the reality, and will protect me from the charge of exaggera-
ting the completeness of intermixture.

As regards 3, I estimate the flow of blood through either carotid to be
snch-that the volume which passcs lhT-:HL:_r!II. it 1n ten minutes {':lllﬂ].‘- the
whale volume of blood in the body. Thisis a libera estimate ; but I could
afford to make it twice or even thrice as liberal, without prejudice to my
conclusions.

Upon the foregoing data the following Table has been constructed. The
formulme are ;= Lt the blood in the -";-I'i‘-'l'f _*:I'I':'-' he e'.'.'..n-] 3, and let 1ts

dume be V, and let the |!|;:|||Iil_‘.' w of alien blood be thrown in at each
;II:II etion, then the '|I‘.:1]:ti:1.' of blood & remaimng m the :"'»i|'.|'t—_:,'|- .'-1-‘ ciren
lation, after n 5'._!ul:":llllj“..

y .

=V (1-v).

cessive injections be numerous and small, so as to be equivalent
. . £ ; ,
. then, atter v o1 anen |;|- od has i-':"""i."l. 11, the for
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A comparison of the numerical results from these two formule shows
that no sensible difference is made if (within practicable limits) few and large,
or many and small, injections are made, the total quantity injected being
the same,

In cross-circulation the general formula is this :—If V' be the volume
of blood in the other rabbit, after & of alien blood has ||:|-»-|'-] 1]1T’-Hl"_"]l

either canula, the quantity of blood a remaining in the Silver-grey exceeds *®

A E R v
VIV | V4Vie |\ i This becomes o

also, when V' is infinite, it gives the formula already mentioned for injec-

“hain

l l4+e ¥ } when V=V';

tion by a continuous flow of purely alien blood.

TanLe 1.

1 &1 | [PARCRRE T
(Contents of circulation of Silver-grey Rabbit= 101).)

Maximum pereentage of orginal hlpod remaining

e L Croas-ei
| Lonking confinuous
| e

Buccessive injections [ous flow ~ R lod fow througl
- Tal
of puraly alien blood, jof puraly labbata

each=1%0 [ alier
e | hlaadd

each carotid
e
ol

has lasted

Number of

1N et Hone,

[ now give a list (Table I1.) of the rabbits to which, or to whose blood
mates, T shall have to refer. Every necessary particular will be found in
the Table :—the weight of the rabhits; the estimated weight of blood in
their veins : the |_|i||;_'-'|']|['i_l:l'||,.'-j Ju-r!'urnu.-d on them, whether w, w, or x ; the
imrri:*uluh of those 5!:"'-'1‘1'4&[ -.r]‘.ul'rfl.t-l.kJI.IH" the estimated percentage of alien
blood that was substituted for their natural blood : and lastly, the colour,

gize, and breed of their blood-mates.

* 1 am indobied to Mr, George Darwin for this §
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Tasre I11.

Litters subsequent to first transfusion. Both parents Silver-greys. Ave
rage proportion of alienized blood in either parent=4}; therefore m

youne & also,

quent to second transfusion of buck. Both parents Silver-

A verage 5:»|'n|- wrtion of .'li.i:*ui.'-'.l'ﬂ! blood in r'u'III.I.I:_“ albowut 1'

By Number and charaster of litters

M 6 true Silver-greys

Litters subsequent to cross-cireulation of buck only, the does being 0 or u.
Both parents Silver-greys. Average |:|'|'|_|;.-:_r|in:| of blood in young

hetween t and ‘I

Litters -:l|':_-_-;--;l|'||.'|_'|1 to |_"|'-|_-.-:.|-i:|'(~||_|,||ti_-|.'||. of |II|”'| ]'--'LI!'L':'L‘IH [E"'I'I'-'L'l'—g_:rl.':'-':- |
X g i H ¥ r A
A VEerage !I-I'n|:||||_'r||:|||, of ;1|||_'|.|'|;r.1'-:|. |.:I|.I!-|:||] 1] :.lllllll;; |=|H_a .

By Number and character of litters,

) a 3 true !‘-:i:'||-|'-:'|'.-_-. R,
L)
L)

I
-
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]
i
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[imalayas
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Latters -1I||~'|-||~|-.1.|I to eross-cireulation of both parents | common rahhits)

Averaoe proportion of alienized blood in young a little less than 4.

1
O mothor,

In another list (Table IIL) I give particulars of all the litters I have
obtained from these rabbits, classified ;lﬁ'llh“ll_l_; to the IIE:I.'I'.'I,I_i|II|'u which
the parents had previously undergone.

I will now summarize the results, In the first nstance I obtained five
does (A, B, C, D, and E) and three bucks (K, L, and M) which had un-
dergone the operation which I eall », and which had in consequence about
i of thewr blood aliemized. I bred from these+, partly to see if 1 had
}I:I'mhu'-.*-l any effect by the little I had done, and :'I:irH:.' to obtain a stock
of young rabbits which would be born with } of alien gemmules in
their veins, and which, when operated upon themselves, wouls produce
descendants having nearly } alienized blood (the exaet proportion is
| —(1—4)=}%). I obtained thirty young ones in six litters : and thev

were all true silver-greys, except, possibly, in one instance (out of the doe

A () h.'.' the buck M ()}, where one, of a litter of five, had a white fore ]L-;_r,
the white extending to above the knee-joint. This white leg gave me great
hopes that Pangenesis would turn out to be true, though it might easily be
accounted for by other causes; for my stock were sic kly (hoth tium omn
which I had not operated and those on which I had suffering severely
from a skin -.|i.~.-.-;L.-H""|. and it was natural under those circumstances of il
health that more white than usual should appear in the young.

Having, then, had expe rience in 1|<|.||-.||_]:_-.|un, and fee l|1| F my gelf caps ihilie
of managing a more complicated operation without confusion, I began the
series which I call w, T left my n]l lot of does untouched, but obtained
one new doe {l'r{r:'}} which had undergone the last operation, and three
bucks (K (e "ﬂ I:_I.r I 1.I N (i, w TJ- which had unde TEone both oper l.r|||||H
wand w, On ||'|I]I. avourimg to bireed from them, the result was une xpected,
[h..-'.; iIIIiI-L"II'd'n.l to have become sterile, The bucks were as= ENZET A8 POS-
g1ls lq for the does ; but the latter proving indifferent, I was unable to testify
to their union ||l'|LIJ" taken place; so I left them in pairs, in the same
huteh, for periods of three days at a time. Attempts were made in this

* These rabbits belong to a breed liable to throw * Sandv ™ Himal: Y8,

f L always allowed the bucks to run for awhile with waste does before

"-_'llll.l'.!l:: G T L & thal nll | i :II'--||',.-|'I.|' imatorial |;,|-_;i,| b paot
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way, to breed from them in seven instances; and five of them were utter
failures. One case was quite successful ; and that, fortunately, was of the
same pair (A (u) and M (u, w)) which, under the u operation, had bred
the white-footed young one. This time, the offspring (six in number)
were pure silver-greys. The last case was unfortunate. The doe (E ()
had been once sterile to its partner (N -I::.r, w)), and she had been put RrAlN
in the same hutch with him for a short period, but was thought not to
have taken him. She was shortly afterwards submitted to the operation .
From this she had nearly recovered when she brought forth an aborted
litter and died. I was absent from town at the time ; but Mr. Fraser, who
examined them, wrote to say he t'u“r'n' believed that some were |'il"li. if 8o,
it must have been under the infloence of the cross-circulation. But I have
little faith in the appearance of the skin of naked, immature rabbits ; for I
have noticed that difference of transparency, and the colour of uml--l'l_\ing_f
tigsues, _;_:'[i'l,* fallacious indications.

My resnlts thus far came to this, viz. that by iuju‘:'u'.:_; defibrinized blood
I had produced no other effect than temporary sterility. If the sterility
were due to this cause alone, my results admitted of bieing interpreted in a
sense favourable to Pangenesis, becanse I had deprived the rabbits of a
large part of that very component of-the blood on which the restoration of
tissues depends, and therefore of that part in which, according to Pan-
genesis, the reproductive elements might be expected to reside. I had
il]jl'i'h'il alien l'nri:-'.l-'i'll'i but not alien !.'"EIHIT-ll':}-‘i- The ]mi?ﬂml' guccess of
the white foot, in my first litters, was not contradicted |J_1.' the absence of
any thing of the sort in my second set, because the additional blood 1 had
thrown in was completely defibrinized. It was essential to the solution of
the |'r”hh"”' that blood in its natural state gshould be ill-_iﬂ'lxwi: and 1
thought the most convenient way of doing so was by establishing cross-
:.in.”h“i”“ hetween the 1-.';r|.ltill.-'~. If the results were affirmative to the
truth of Pangenesis, then my first experiments would not be thrown away ;
for i-"”l‘l"'hi“.‘-i them to be confirmed ]h_\.' |'=l.r:_','|'r l'hiu‘]'iu‘llt'rj l||£']|' would
prove that the reproductive elements lay in the fibrine. But if cross-
circulation zave a |'||L-5_;;|_1:|1.k- n-M}', it wounld be clear that the white {oot was
an accident of no importance to the theory of Pangenesis, and that the
sterility need not be aseribed to the loss of bereditary gemmules, but to
abnormal health, due to defibrinization and perhaps to other causes also.

My operations of eross-circulation (which I eall £) put me in possession
of three excellent silver-grey bucks, four excellent silver-grey does, and
one doe whose nin-]'ntinn was not succeasful I.'tll.ll'l:',.‘:ll for me to care to count
it. Oune of my @ does (B) had :.L].H'.!tl!:.' undergone the operation », and I
had another of my old lot (C (x)), which I left untouched. There were
algo three commaon rabbita, bucks, which were blood-mates to silver-greys,
and four common rabbits, does, also blood-mates of silver-greys. From
this large stock I have bred eighty-eight rabbits in thirteen litters, and

in no single case has there been any evidence of alteration of breed. There
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has been one instance of a sandy Himalaya; but the owner of this breed
assures me they are liable to throw them, and, as a matter of fact, as I
have already stated, one of the does he sent me, did litter and throw one
n few days after she reached me. The conclusion from this large series
of experiments is not to be avoided, that the doctrine of Pangenesis, pure
and simple, as I have interpreted it, is incorrect.

Let us consider what were the alternatives before us. It seems & priori
that, if the reproductive elements do not depend on the body and blood
together, they must reside either in the solid structure of the gland,

whenee they are set free by an ordinary process of growth, the blood

merely affording nutriment to that growth, or else that they reside in the

blood itself. My experiments show that they are not independent resi-
dents in the blood, in the way that i’:il'l;:li'm‘hi:» asserts : but ‘.]Ll-_'l.' prove
nothing against the possibility of their being temporary inhabitants of it,
given off by existing cells, either in a fully developed state or else in one
so rudimentary that we could only ascertain their existence by inference.
In this latter case, the transfused gemmules would have perished, just like
the blood-corpuscles, long before the period had elapsed when the animals
had recovered from the operations.

L trust that those who may verify my results will turn their attention
to the latter |-|-:~'~:i.|1ili‘.:.', and will 1]'_'1.' to get the male rabbits to :-.ujnlq- 1M1=
mediately, and on successive days, after they have been operated on. This
might be accomplished if there were does at hand ready to take them ;
because it often h.'l.i'I]li'Ir.‘i that when the rabbits are released from the
operating-table, they are little, if at all, dashed in their spirits ; they play,
sniff about, are ready to fight, and, I have no doubt, to couple. Whether
after their wounds had begun to inflame, they would still take to the daoes,
[ cannot say ; but they sometimes remain so brisk, that it is probable that
in those cases they would do so. If this experiment succeeded, it would
partly confirm the very doubtful case of the pied young of the doe which
died after an operation of cross-circulation (which, however, further im-
plies that though the ovum was detached, it was still possible for the
mother gemmules to influence it), and it would prove that the reprodue-
tive elements were drawn from the blood, but that they had only a tran-
gient existence in it, and were continually renewed by fresh arrivals
derived from the framework of the body., It would be exceedingly instrue-
tive, supposing the experiment to give affirmative results, to notice the
gradually waning powers of producing mongrel offspring,

APPENDIX 1.
It is im[mr!:mt that I should give details of the .:|!',-:-|'.-|[[.:-,1|_-; of cross-
circulation. I may mention that, having to deal with many rabbits, I
distingnished them permanently by tattooing bold Roman numerals in the

jll-“-i':l'l.' '.li- Iill'il' CATrS.
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I. Experiments of cross-circulation on one buck and two does, pure silver-
greys, of a breed obtained from Mr. E. Royds, of Greenhill, Rochdale, the
game breed as that on which all my u and o |.-x|||'1"|1m-]llri had been made,

Oct. 19, 1870.—Silver-grey fuck, O, out of doe A (u) ]]_".' M (u), and
therefore own brother to the white-footed young one, a small rabbit, just

six months old. His blood-mate was a

Fellow buck, lop-eared, white throat, probably one-
fifth heavier than the silver-grey. I avoided unnecessary weighing, because
it frightens the animals, and tends to interfere with the final success. At
128 20™ I made eross-cireulation ; flow was '|1|.'.'|".‘|.'1 . 12" 35™ econtinued
]li"l'[‘l.'l,'[:, 1 2% 4™, ]ll'rﬂ-r‘l, bt _u-||m.'- to silver-grey pe |'|:|;|.Er.-' the stronger;

12" 44™, ditto ; 12® 50", perfect both ways; 12" 55", ditto; 1", ditto;

1* 5= ditto; 1™ 74=, ditto. I then stopped and tied up. I tested the
flow with a small and delicate but Very :-i|1|||'.1' ||'|Ll.-'l'-:|r|i'll_'“r on all these
oecasions, not liking to interfere overmuch with my fingers. I, however,
nsed them at the commencement, at 12" 50®, and at 1" 5™,

Oet. 20, 1570, -.‘:i.l'."r':-r'-.ulr;"r'_l; doe, B (u), a fine I':"".!-'»" animal : her blood-
male was a L-ommon F.'.'."l-',.n' rey -"-:Jeu q'.'-'-'i"-".f -'-"fn'. about one-tenth
heavier than the silver-grey.

1%, eross-circulation established, apparently perfeet ; I mean the throb-
bing of the eanula and artery were obvions ; 1™ 6™, felt and found the flow
quite good ; 1® 12™, common to silver-grey quite good, vice versd poor;
1" 15™, ditto; I disconnected and cleaned and removed clots and recon-
nected. This I :'q-Ju-mL-ll several times: there was still much trouble in
maintaining a proper flow from silver to common grey, but common to
silver was always good. The operation continued till 1® 40™: then I dis-
connected ; and as the silver-grey had received too much, 1 let her bleed
to 4 drachms.

Oct. 27, 1870.—Silver-grey doe, H, moderate size; her blood-mate
was a Common large grey doe, certainly more than a tenth
heavier than the silver-grey. There was some trouble with her, as the
carotid was abnormal, and three offshoots from it had to be ued before the
eanula could be inserted.

12" 48™, cross-circulation established, perfect pulse, but silver to common
the fullest; 12* 53", perfect; 1% silver to common perfect, vice versd
rather poor ; |®am ditto : 12 7™, common to silver :-_iru]:-|||'|] | disconnected
and cleaned and reconnected, and h_'..' 1* 12™ had reestablished |ll-1'|'r'|'[ Cross-
circulation ; at 1* 30™ I had stopped silver to common and made eommon
to silver better ; got five minutes ::illldl flow, then n'Fu-nh-u] eleanings and
got three minutes more. }1_'.' estimate at the close of the -|;:-:-rJ|.[i|::-|:| Wik
that the Fil'l.‘l.']‘-:;'_"T:‘:t' gave blood r!‘rl.']“-' for 1]1'iri.1\'-r']'.'|" minutes, and received
it freely for about the same time.

I1. 1':."-']H-ri|t|r1tr~: of cross-circulation on two bucks and two does of a silver-

grey breed, rl']"'itl-li pure, and lookng well-bred animals, but liable to
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show russet marks. They were procured of Mr. Vipan, of March, Cam-
bridgeshire, and are of the same breed as those on which Mr. Bartlett
made his well-known I'J-:II-I:‘TiIiI!'H[:-i about the ]|rn|||u-r_im| of ]iim;,]u‘-.:.m
(Proc. Zool. Soc. 1861). They are liable to throw Sandy IIi_|;||.‘I,|.5I;1'l.'i=|_:h:”
as 1 found myself, as Mr. Bartlett also found, and as Mr. Vipan informs

me is the case. I distinguish this breed by asterisks (*).
Oct. 6, 1870.—Silver-grey buck, P*, moderate size ; his blood-mate was a
Common grey buek, with some russet on his back and

white on his belly ; he was the larger of the two animals,
12" 50™ cross-cirenlation established, irI:-I'IIL'I..‘l', 12* 55™, ditto, but silver

to common, 1 think, a trifle the stronger; 12" 59™, ditto; 1* 5, common
to silver very faint. I stopped them and cleaned out twice and succes-
:‘:i.'l-'l.‘!_'_l.". 1" ]:-In-",_.!_-'l'l-:fnl]r but common to gilver was the least *.'1'”“'1'! 1* 25%. din-
My estimate was that there had been an equivalent to fully

connected.
twenty-five minutes, and perhaps thirty minutes, of capital flow both ways.
Oct. 7, 1870.—Silver-grey buck, Q*, moderate size; his blood-mate
WaS a Fellow buck, white belly, large.
11" 40™, eross-circulation established ; 11" 45™, quite good; 11™ 50™,
good but not perfect; 11* 55™ good ; 12" both stopped. Then I made

several disconnexions and cleanings, and obtained short periods of success ;
at 12" 35" 1 finally stopped. My estimate was I.il.llr[:.' minutes’ good run-
ning: the silver-grey received more than his share; there was a slip in
the operation, and five drachms of blood were lost between the rabbits ; so
I did not care to let the gilver-grey bleed more.
Uct. 0, 1870.—Silver-grey doe, 1 ¥, moderate size ; her blood-mate was a
Common grey doe, large.,

3" 40™, cross-circulation was established ; 3" 44™, excellent : 3"
cellent ; 3" 55™, excellent ; .‘i-]lurtlj.' after, ?l:llll’-i]iil]:_': was twisted or other-
wise went wrong, and both stopped. I had a good deal of trouble and
Ten drachms of blood was lost between the

20", ex-

but little further sueccess.

rabbits (partly by leakage of the canula),
Oet. 7, 187 1 .—Silver-grey doe, J*, moderate size ; her blood-mate wasa
Fellow rer.'n', dark about mouth, and also of moderate

size. I afterwards became convineed she was simply a sandy Himalaya.,
At 2" 5™ established eross-cireulation; 2" 13", quite good ; 2" 20™, ex-

cellent ; 2" 259, excellent ; 2" 30™, ditto ; 2" 35™, ditto ; 2* 40™, ditto, then

disconnected. An accident occurred at the end, h}' which the ‘-;i'l""-'!"f_'rl'_\'

lost four drachms of blood.
APPENDIX II.

Deseription of the method 'ffjjr':-_',l'irr.l.-.'.-'.u.l_r,a the operalions.

It is essential to a fair chance of suecess that the operator should have
il |-l.l'j_:l.‘ and 1]lri1-ill,'_{ stock of ILII:“-I:;ru'.Hl rabbits. ']'||c-_'.' cannot be pro-
cured at will in the market 3 and young oncs are so !i.lJI.JILl and Ii.'l.]L]l.'i' that
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they are not fit to be operated on. The next essential point is an operating-
table, with ample and proper apparatus for holding the rabbits easily but
rigidly. It is most improper to subject a helpless animal to an operation
without taking every precaution for its success, 5o as to minimize the ne-
cessity for operating. The chief hindrances to success are, entanglement
of instruments, or the breaking loose of blood-vessels, both owing to an un-
expected start ; also an animal will struggle violently, and become ternfied
if he is loosely held, hoping to get away, whilst if he is firmly secured he
lies as though magnetized, without gigns of fear or diseomfort, and with
his pulse and breathing perfectly normal. I regret extremely that, although
I took pains to inquire, I did not at first hear of Czermak’s recently devised
apparatus for holding the head. I began by the old plan of putting the
animals in a bag and holding them, which was very unsatisfactory. Then
I devised a plan of my own, which was good, but inferior to Czermak's,
and I therefore abstain from deseribing it. The latter, with recent modi-
fications, can now be obtained at Mr. Hawkesley’s, 4 Blenheim Street,
Bond Street, London, to whom, I should say, I have been greatly indebted
for the eare and thought he gave to successive and very numerous modi-
fications of my instruments (far more numerous than 1 care to describe).
A drawing of Czermak’s apparatus will be found in the ‘Berichte der
K. Siichs. Gesellschaft der Wissenschaften za Leipzig,” 1867, p- 212.

For injections, I used a five-drachm ebonite syringe, whose stem was
boldly graduated to drachms. The canula (to be inserted into the vein) was
screwed into a light stopeock. This was
filled with water, which, so long as the cock
was closed, did not run out for want of a
vent-hole. When it was thrust in the vein
and the vein was tied round it, I held the
syringe full of blood near the open end of the
:-i|l|i|-['l]1'|':., drove out all air IJ_\' H]]u'l.\'ing a few
drops of blood to fall into its mouth, then
pushed its nozzle firmly in, opened the cock
and began to inject, steadily and slowly, at
the rate of about one drachm i twenty
seconds. When the syringe was emptied,

[ turned the stopeock, withdrew it, rapidly
filled it, emptied it and again filled it with warm water, and returning te
the canula with the same precautions as before, | threw in about  drachm,

to wash the blood out of the eanula and '.I.I.i‘]:li"l.‘lll vein. I do mot think

I lost more than three (or perhaps four) rabbits by ill]lllflilig air, although

the removals and replacements of the syringe were very numerous, often
ten times ina :u'i.ugh" 1:]:-|.'r:|.til.1|.1 of the w kind.

My apparatus consisted of a zinec warm-water bath, ]'l'jilfl.":l."ll'|“il on the left
of the diagram (p. 408) ; the vessels drawn to the right of it fitted into holes
in 1ts lid, as indicated ll}' the letters. A is the basin to catch the hlLEl]ﬂ_‘-‘ blood ;
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it was whipped up by the whisk F; then poured into C, which consists of a
short funnel with muslin below, resting in the top of a glass measure ;
when the blood had strained through, the funnel and muslin were set on
the top of D, to get them out of the way and, at the same time, to keep
them warm for future use ; B is the thermometer: Eis a spill-case full of
water to contain the syringe. In addition to these, I required a large slop-

pail, a jug of hot, and another of cold water.

The sketch shows my latest outfit of basins and warm water for inject-
ing. It was not perfected until I had nearly finished the experiments.
Serupulous cleanliness is requisite, and great orderliness; for the hazard
lies, not in the performance of one difficult operation, but in making a
mistake in some one of a great many easy operations. The course of an
operation was as follows:—(1) secure the animal, (2) remove fur from
neck, (3) aneesthetics, (4) expose jugular, (5) cut a slit in it and let
the animal bleed as much as he can easily bear, about six drachms,
(6) stop the flow with gentle pressure by spring forceps; the animal
was then left for a minute while (7) Dr. Murie and Mr. Fraser divided the
throat of the supply-rabbit, I catching the blood in a warmed basin and
whipping it up, to defibrinize it, as it fell. I continued doing this while Dr.
Murie was (8) inserting the canula; and when he was nearly ready he
called to me, and I (9) filtered the blood, noting 1ts amount, as a guide to
what [ had to dispose of, (10) drew up a syringe full, (11) injected a con-
venient number of drachms or half drachms, indicated by the graduations
on the syringe-handle, (12) returned the overplus to the glass of supply-
blood, (13) cleansed syringe and injected water, (14) let the rabbit bleed
three or four drachms,—and then recommenced the series. I have not re-
inserted in this deseription before (11) and (13) what [ previously deseribed
about turning the stopeock &e.; nor have I spoken of the continual jotting

down of notes in mv case-book.
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At the end of all, the vein was fied. It was, no doubt, the surest plan
to avoid fature hemorrhage, especially as the blood was defibrinized ;
but the rabbits were apt to suffer from phlebitis, and I lost some thereby.

{h.'l.'i;u-; to the extreme |':'|'|I-'-II..|'I|:_"|' and stiffness of the coagulation of
rabbit's blood, it 18 quite easy to estimate the quantity that may have
been spilt on the operating-table. It has simply to be sponged into a
measuring-glass,

Oross-cirenlation would be a very easy nEn-rnlilm in animals whose
carotids were e¢ven & trifle larger than those of silver-grey rabbits ; but it
is difficult with these, because the smallest canula which can be used with
propriety can only just be forced into the largest of them. It is no use
operating with small canula ; in every case, a layer of fibrine is sure to
line the tube; if the bore is small this laver chokes it, while a layer of
equal thickness in a larger tube leaves a free central passage. 1 found
canulee 4% inch in diameter of bore were worthless; those I used were
1o inch. If I were to operate again, 1 should not use silver-grey rabbits,
on -account of their smallness, but “ Belgian hare® rabbits, When the
canula are bronght home together, the wire hooks, shown in the sketch,
gecure them; but I also }]ip]u-ql an India-rubber band over the tips of their
handles. The cut ends of the artery were held open and stretched out by
a pair of delicate curved forceps (a suggestion due to Dr. Murie), and the

cannla was h]'i‘:‘u.‘-'i‘tl in (the shape of its mouth was the result of many
trinls and modifications), and a ligature was put on. In the diagram, A

represents one pair of anule, both opened and cloged. B shows their

]n:a‘i[inn at the time of crossed circulation. It will be observed that each
artery requires four pieces of apparatus, viz. two spring forceps to stop the
blood, and two canulee. Thus, when the throats were brought close toge-

ther, to connect the arteries cross 'I-".'ir-'.'.. there were no less than 1'j:_;:[t
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separate pieces at work in a deep hollow, close together, and attached to
delicate arteries, none of which could be permitted to twist or interfere
with each other. I append a reduced sketch of

one of the two frameworks over which, as pre-

viously described, I suspended these instruments,

with attached counterpoises, and so avoided all con-

fusion. Both pair of canule and two pair of

forceps are here represented ; they might be so

arranged ; but it is better to divide the instruments,

equally, between the two frames.

For removing clogs from the ecanule, I tried a
great many plans, none with as much success as I
could wish. [ have, however, been able to extract
clots from the artery itself, a good quarter of an
inch beyond the canulee, with a wire whose end had
been cut with a file into a delicate solid corkscrew.

[ washed out the canulee, before reconnecting, with a thin stream of water
sent through the quill of ‘a small bird, which [ had tastened, by help of a
short India-rubber tube, to my syringe.

The wounds require eareful dressing, just like those of a man, The
rabbits bear the operations wonderfully well, and appear to suffer little or
no pain when the influence of the anmsthetics happens to have left them
temporarily sensible. They are often quite frisky when released, and

sometimes look as though nothing whatever unusual had happened to
them, all through the time of their recovery.
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the 1magery 1s before and around, but our eyes during ~|:---|. are
turned inwards and upwards.

The pattern or “ Form ” in which the numerals are seen is by
no means the same 1n different Prersons, |-||l assumes the most
grotesque variety of shapes. I have placed on the table or
walls copies of nearly sixty of them,

which be st to run 1 all sorts
i ||'| A Lol nave I WY
characteristics 1n common Th Y Al
_at least so far as the earlier numbers in the Form
are concerned, as long back as the memory extends : thes

into view quite independently of the will, ¢

position, at al
1
|
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shortly draw attention, but first [ will endeavowm
shadow of doubt as to theeauthenticity of these

[ seeno “ Form © mvself. and first as I't |f|;-- | that
existed thro a letter from Mr, |'>.lu.--'|_ iII which 1
lis own case as a very curions peculiarity. 1 was at
|II-I=~."":' i::'lifii'l- g about i-';" H'.I'l'll:__'|| of the v 1snalisino
in ditfferent persons, and among the numerous ||-|L.||il-~ that
reached me I soon collected ten or twelve other '
the writers spoke of their seeing numerals in del
in much the same terms that Mr. Bidder had
the imformation came from independent sources, the expressions
used were 80 ( I_---"|_'- H |-.-.' :i!il| thev stror '_':'x corrohi bl
another. Of course 1 eagerly followed up the '
W I“I"il I had l'--|-I""Z-":. i II"I._,EI material to st
wWroble an account "\.'-....il :.:.!-':ll'.l':'- L |
with SEVEal 1 '.|}|i-~5|:.11--||--,
||EII: Lo a |II'I.,I'|I 1ICTEE “-l':i
Lo arrive At '.||:' conclusi
I received whenever 1
straightforward and precise.
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00. Bevond 1,000 I have « s the sense of an infinite
he direction of the ar . losing itself in darkness

millions. Any special thousands returns
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have €l
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| he more
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ubled with this elumsy framework for

lelible in mv mind’s eve even when for a long
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aly so. The higher numbers
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picture

sphere deepening in certain | . )

about 20. How I et from 100 to 120 I ha:

could :'---.I||:|'|-:||- 2e ficures a few times without thinkin [ them

on purpose, I should soon tice, About 200 I lose all frame-

work. [ do not see e actui NOmres very disting 'I._"|. ]'ljl what




usually there
in mind.’
 took much pains interpret the meaning of
] faint but car |'|5:|_'-.' made drawing, by stren; thening
BOTIL ¢ shadea., The result was VEIy Very .-i:!Ii--f.|-"_.||.'- .
: g . :

of 1t. which 12 as follow: “Certainly

I 1 a8 successtul all the other

representations 11 i if Ty .-|:::|---;:I|-| i|“:::l.""|i!]'i!||'.|||'- nLs,

your a 1cle must be -.-|!'_i:'-'|}' k| |I|x'..”_:
[n some cases. the mental eye has to tray gl alome the faint
marked and blank paths of a form, to the |'|3="" where

numeral f 13 want 18 known to reside, and then the figur
tarts into sight. other cases, all the numerals as far as
! f

OF more, are Moy seéen at once, bu e NEure that 18 wante

grows more vivid than its neighbours;

whio zee

ea |I |-|-‘..,|- ||E| Lres that are
'-|.: | L1 .'\-II: 1 I| ||'=-' e i\.l.\".': LOex |
[t is beyond dispute that t
they are so 1Al li-
.i,]h'l' T
students, the nerative values.
:'\-;-.I'|_'- all of my correspondents

1
|
|

eir forms having been in existence as i

|-l- S | AL the
his multiplication table by f
he still nses. Not one 1n ten 18 ab
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writer most h
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eatest ease Lo

nection between
ar Formas,
I:I' '-'.I'II|'| |El
FOTS The definite
in their nests and

character of
he Forms are natural to the taste of
iged in their drawn o3 1n the eastles
he outlines of the borders

mrdens. L he appreciation of irm curves can hardly co-ex1st with
. 1 1 halA = 54 3 wu | iy f | |
theimperfec developed physigue of the chold: 1t 1 slated to the
i . i d

x TS e R s oF I
accurate hand. the steady tread, ar [ FETIel iy

y 1 | 9 -. 3 N (] . ey 1
muscles of manhood natural 1n NCE 1N favour of those rigic

|';:i__i|! lines in which g 1] atter 1s disposed m schedules,

or of the cireular outlines

have become frequent in our

habitual n=e of the straicht line ¢ .

Were aterday. nnder the m |!:|f1 ments of manufactures based
neasurements with a rule, and carried out by the plane

the turning lathe, which instruments make 1t now much more
to work in accordance with these lines than any other.
The rambling numerical Forms being based on the instinctive

nreferences of childhb 1, ahow the 2011 litv of their toundation

al.E-—:--!II--:lf].'-. AC

v 1 1
|| 11 TES IO 80IMeE EXTEnt ||;||-| N ||||
however, trace the influence of th
the numerical Forms 1n mo than three cases out ol

collection, which amounts t arly S0 plctures of one
another, In one of them, the clock-face actually

mother it has evidently had a strong influence, a
third. its influence 13 indieated, nothing more

the Homan ||:;|||--!:-|« in the clock d not fit in sufliciently

with 1deas basi | upon |' Arabic ones
The paramount influence proce

numerals.  Our nomenelature 1s perfectly barbarous, and that of

other civilizsed nations 18 not better than OuUTS andl f:x-:|||.r:'|'
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1@ one having .
sound sugeestive of “ one " bu 1dent

| 44 . 5 .
suppose 1t to be the letter o I short
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\ h con ,
In almost all of them the

ata itself at the 'he 1imn af the ]

Z1) 18 rarely ;:I._!I KOS | Al 2z :.II'I ]""_ W .';l'll'

becomes regulal T Leens |'I|-i'.:-'l:l|.'-. |.-;::|_'{ 1
' define in words

deciimnal sysieae
; and ahbad

from the persistency the vists which would have long

gince been smoothed away 1 | 1l not conuinue o SNubDSEervi
. 1 ' | . o1 F { . 1R} 1 ¥ ¥ TNy T
ne useiul pu i rom th =11 | of eXperiments on my

|

own mind. I can deal mentally h simple sums with
much '.n-:ﬂ-' :-!;'.lill if I andibly concelve the houres as one-ng II_-._|||.
Oone=-one, ewc., ::I|-.i | l.'iill."|||-.|'."-_ll|l' |‘.|-|'L'.I'III'H'I-III-ltl'f:|Z-II'-.'t.':.'I

much less trouble when that system or some sumilar one 1s

.L-.I.'!|'1I'-I_ [ have lit loubt that our nomenclature is a serions
th -|:-_1I| HUNSUS cted E.ii".l;.lil'll-'l' to the I1-h|,'~' ad '!::

public of a decimal system of weights and measures.
These Forms are no doubt of some convenience for mnemor

ses and it is worth considering what shape is most likely

e |||.Ii--.‘I!'..' of those who wish for the first time to make

ir use, It oneht of LTS | » hased on the decimal

tem and judeine from tl najority of the Forms 1t need not
hicher thai 1 am sure that symmetrieal divisions at each

ten would be too rate and nniform for §
and that a svetem ;

|i: H||-.-|| a |---1|I;::--:._\.'. It & INATK f||

seems most likely to fulfil the condita
well. In that figure the angle at the bottom

indifferently for 0 or 100, and the other angles for
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Ag regards the latter, he believed thaf
he could 1dent "_'. |::|:". of 1t with the arcangement 1in a certain his-
torical p |:-"'r'|"-"l|'|':l_ which he onee, as a ol ld, I naseRsad.,

||-'_:---;:'.I|-:.||_i: N Connectio ith the s ject, the e

oria technica in assisting the memory
tion of the fact to b

tota |_k' méongroons, and Iz---:'Eu.-.-H lndicrous

the very E‘I:'H!."I'I:fl}' 18 an a1d to memo

visualised pictures were mot in his casi be confounded
1:I|'.|:I'|~u-';-|!:-- I'l':|| O ThlE8 |:|II|||' CUEFAIs II|.|.'H1:'I'I.'|! SENSE, ;|_||..;_ |i-|'
seem to rank waith them at all.

Dr. Hack Tukg: With reference to a question just put by Major-
(reneral Lane Fox, as to “ Whether the canse of the difference he-
tween different I:II-I'!I' in the poOwWer to visnahise mental :!_'|E‘-|'|'-:-il s
|i-.-]1--1.:-i-' npon thi perfection of the organs of sicht P I see no reason
to suppose such to bethe case. I have no doubt the .:-!|1E-- Nerve 18
a8 woll ti'."-l.'..-lil!'li. and the :-»i;_'lu[ a8 good 1n those who are desti ute

his power as 1mm the 1 in 30 who possess it. Dr. Ferrier and
||-"|:|'_“-1 il-‘in'l.n' they have made out e '.i,-.|;;|,] centre 1 tha
matter of the cerebral convolutions ; and it is proba
this remarkable pOWer I« gides. It is not 1n the peripheral expan-
gsion of the optic merve. f we conld ekamine, I hope it may be
long hence, the grey matter of the visual centre of Mr. Bidder
and others who have given us their experience to-night, we ught
| wnder the ‘.'I':I'r'-.-'\.-'lll'.ll' f greater Eu-:'::u-li--'n of stracture
han 1 that of ordinary people. If our knowledge were suffi-
:-].-~|r]_-. ;u;.'-.':::l.'n'-:l, Wi l..lll_r||‘. to discov r calls exq I:H:‘.l':_',' .||:;|E||||i
to their purpose ; cells possessing a receptive and retentive power

called a facnl hysiolowric: allneination, a8 distingnished

In A B0 rlative degree, s visnalisine of formes might be

¥ * # 5 1 & 1 Tq
ITom what re familiar with 3-:.|||--: wical hallneination.

| :I:-C'w-l']l'l I|. HOmMe atienvion oo 1!Ii*—~ armaonc Ei.l' 1TESATLE, :|_:|| i;|'|
|:|l-l'!".l'l| .‘||:;,|'.:~C-'-.1 |E'.|:‘.-: rences among r':u I On i _'!.|.. i!|:|2.2"'_'-\.' i: ¥}
their sensations, although at first sight, 1i|-_1, seemed 1dentical,
Fll.iL.iH. with :HJ-']I'ZHI"'. hallneinations, | 1;|||i, that when i ImMan :_:;|]‘-‘;|:_
imagrinary voice, he sometimes hears it as clearly as he he

OwWT : 'xt'i'.1|l' in other cases 1t 18 --r||_-. heard i||I||'||;|||I-.._ It 11
inward voiee. Corm H}i-l”.i-:ii!!'_' eonditions, 1 s 1spect, ocenr with those
who visualise figures In gome, there is a distinct .-i~.|.-._-r_iw...- for

in others, the internal representation, however vivid, does n

reach the point of objectivity. It would take too

" N & T ! 1 L] N
into the |l|'.'- g1l |l_j_|';|] Canses O thess dierences. |:_||'|- 18 T

donbt that the researches of Mr. Galton 1m |'.--__'|'_'.| to these remark-
able mental representations, which are consistent with |u-|-|'.-:-'_ healtl]
||I'|'-|'!II I_;'I'l'.l| interest to those who atudy the hallncinations wl

result from disease. In both msi nces, 1 12y are

jective in their nature.

; 1I-|' .'":III: “TEE : -|.|:|' |E'::I'_"'|‘|| 0 ":'|‘:.||:';||,1 -.'-.||i-'_'| ]
rongl |-. thea '-E:|!|-' of a horse-shoe, Iying on a & '!:1|_‘|.'

|-|!-.I:|'I with the open ¢ nd [-ul'.'-:n:l':_:.:-i 1116, |'| ;:l'-,*,;-___',_--. nr=
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viow. 111 front of me, A little | y el 80 that thoe ‘.“'_'!ll-||;i!|-ﬂ
branch of the horseshoe, at the bottom of which I place 0, 1s 1n
1

5 B e | :
my left eve. IIII' I:I'.ZZIIi-"!'.-\ ':ll'-'?l BICCO I"I='|I oEner, going

apwards and to the left ; 50 i1s placed at the highest point. W hen

[ move my eyes withont moving my head, the diagram remains

wee nnd does not follow the movement of my eye. When

e diagram nnconscionsly follows the movement,

[ can, by an effort, have 1t fixed 1n space as hefore, [ ecan also

it :'|-..||.-_. one part of the field of view to the other, and even

turn it npside down. I use the diagram as a resting-place for the

memory, l-l;.:-iu-_;' a number on it and finding it again when wanted.

A remarkabli property of the diagram 18 & sort of l.'..il"'»:El.'i!I'- which

enables me to join the two open ends of the horse-shoe together

when 1 want to connect 100 with (0. The same elasticity canses me to

see that part of the diagram on which I fix my attention larger than
the rest.

[ also have a diagram on which I 1|'.:!.--- the mont! f the year.

The diaeram is an oval enrve. The months follow each other in

the direction of motac i g of & watch. The sommer

monihs take np a4 mnc ATeeT 2 CIANn the W er ||.|:::‘:||-».

)
[ see the day the week arranged eht line from right

to left.

Althongh both the numerals and day ' the week suceeed
|-;||'|| ot hi from I'i'__"j'll (P ‘I"E.i, | am nof left-handed.

Mr. A. Tyror: Mr. Bidder in his remarkable and most valnable

¥

acconnt of the workings ol his own ||||||-.]_ and of the nereditary

']
=
VP

power which he POSSCSSES of visnalising, has stated : First, That the
face of the clock itself (but with the figures XI and XII deficient)
from which as a child he had learnt to tell the time, recurs to s
mind when he wvisunalises, Second, That the |":|-i|1|'u- of a certain
||:||:,'||e,-1' u:".||l- 'n'inrn'_-c :|!' E'::!'_'!:ll.-:. Io -'x'-illj_r "-"-'i.'.i:tl:i thi 1'|||.-|'.|.=-:'.-|-:
AppeaTs q|:'_| 111 ': |;|__|;_‘| :_ the SAame row I:'|:|| he first saw them 1n
the chuld's ].ic".ur*'-'_.'. hastory book from which he learnt their names,
dates, and order., From the statement made by Mr, Galton on the
;|||I-:||-:'i|_l. of most of the wmisnalists, the i.]-'l‘:ll'l"-‘-i-'ll* 0 '.lli-"- ]'\'.EII'E.

made 1 chil

hood are the most permanent, -l‘*‘-":_-,flll-'“f and clearest,
ovents -|;|'!||=|_-|,i||5:_r sInCe childhood are more difficalt to visnalisd
the earlier peri de of hnstory

s statement refers ns to I].l‘l ‘:I':;'l'l'|1=-||"'.' of "l'i"l'| lesgons for
children, the Kinder Garten system, and explaans why chaldren

should be tanght by objects. A block, with three dimensions,
faced with a picture of an u':._-u.-l nsed to illustrate s letter or
word, seem to enable anj child to visualise and make the first
rreat abstract step in educats
| may men L:u I 1 1 L | i --|.':-_i- ot not tonched on
Mr. Galton: viz., the mann f learning to distingumish the
hand from the |
[ found that diffical i { child invented for
myself a |:-|:i1., of overcoming Ths i Ity, I |':"|'I"l'i. or as 1f

will nmow be ealled (alter the valuable (18COVETY Ol Mr. Galton),




Dis
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—'.:I!I.—I'l! ":I'-.':"Cl'l' iII'-'.:I'--C 1IN GNe SAami POSIEION 1N :'!-- SAMa PFOOIm

y ! ¥ a1 . . . %
Ing on & rocEIne-norse, with a whaip 1n my rigent nan |,‘ a5 | knew
.i.'::i-| witl ‘.E:-'\.'.||::||;':-‘ be alwas

[ could determine which was my

.I: -
actually was, by |-!;||'i:!_" myself visnally in tl

0 doubt most children do somet
musie, or 1
} Inerpret wid
observers—when I read before 1
“ Object-Origin of ;

Pre-historie

[houghts and
ened my argnment on Thoneht. My,
i 1 the |:|'::.-'i|.|x' ;I 15 !.-E'.n--"..I:|| Vi muneh,
I:I"-;l:.|.'-.' ';I--Ii..!'||i*-"||.:‘. young it BN cAan .'|II'|'.!'.
l'!l.l'!":-lul'i 'il:, Sl 1 1 ::-llilll I".i.-.ll"."'_
le animal world. ot only has Mr.
a local valne, but his investication will probably a

r of the '\.'|'||'!'-:..,'-'!_l_:' (801 1III' FEULTILERTL .‘I:I!I-.II :|_;_||, §'|_|-,'._I An 11
EIE--,‘I on other qguo shions ol |'r:u||-_"-._
L 1% 1 ] i A . .

" On ||_-:||_r l':il:'.'-] npon, staved .'|.:|r .':':u- torm which
nambers from 1 to 100 instinetively ASSILTY in his imacination,
q B x | L
did not seem to exhibit any remarkable peet ties as compared

with those of other persons who saw such forms. It was, however.
Hid |i=- J | n 1n his ‘..Iiilf]_ that a strong effort of 1!|:- will wWas

wquired to substitute for i any artificial arrangement. This he
by rue d 1 ¢ the case in the endeavonr to fix dates in his
memory. e had, 1n childhood, been trained by his father (the
]:!I-' I.-'| ) l|_-- (FERTR] 1|‘,' 1 L'.|-|:-!{|:||'.1.:: :-:_-,'_x1-:-r|| |-|' LT ..'.r

techniea advoeated by Fe inairle, in which each year has its ,«-u[-r--i;;l

place on the walls of a particular room, and the rooms of a honse
represent sunccessive centuries.  This plan his father had made
great use of, and it had alwavs served the !-.:Il.':l;\-;'l' well for the
chronology of earlier ages: but, for that in which we live, par-

he had, in spite of varons
atlempts, never succeeded m fairly locating the dates in the rO0m

[ o

: 1 & & r 2 " L ¥ 5
assigned to them. |:|-'.'.' wnoted: @0 L0 what seemed to be their

ticularly for ¢ vents l!‘|:':!.-_;' |||- oW

natural homes in the arrangement above referred to, which had
come to him from some other, probably r, but unknown source

192§

The rIII‘III'I:H from ] o l1&,

.-!-."'I' .-I'|I!I.:':I-I'!_'-.'.. nsnally aj wared to
him in symmetrical forms. c'||i-e-!r_'.' learnt, he had litile doabt, from
L -|I|I|:- O || .‘:|i_';;| H.,

.'-[ |: CHARD g‘i ."-I Al LN i '\-\.!ll |.,||E |ii-.;-' T ;j-hl,; _1'.[: 1i-|5'||-|| ‘I ||,-

|,;|-: |,||'---: I"'.'I":I '.Iu' .*-ill'_-"tl-':l:' Fll'n.l-l' ".'t'||i:'!: i-\- 1 :-I'.||_:I'-"! |||. ]:‘;“' F::L[:|-“1-1
exist in any particular class of persons, or to be associated with any
;-.I:-rl'i:ll s :I-_ art i-»::-; Mather :.-I-:':,|_ |:|'|:-1|:|-|'1-.i-::-.

The I':I"\'. (z. HI_H'- W 4|.'-~:'|'::'|-|| his own scheme of -.'--\:|:|'|;.|-.:_
numerals, which, like several others. had an angnlar bend at 10,
and another at 12, The ficures 1= 1 ing horizontal, fie. 6 was in

ril y 1) ben r ".I'I'|i!':l.!|.".' :.I']".|‘|_'_'-'.1. The

the nsual point of sig

® @ Trans, Anthropolo ieal Institute "™ vol, vi, P 125







They actually
m, but

VAT IEr

ariences rils

LM pres-
‘--|.|--4.::.-:...'... 1 and in faet

1S v

It 1 shonld CHY ol I'|I'.-|,_'.. l--.'\'!"-.ln':l'. fenans thal thi

'1.||- |::"||'|'-!-:|-:; --|I '||.;,I:'I.n-:-; s l see '.||I'II'I.

from 20 going off to the right in

|ll", ~||.|:fi-- :-I'.'It".|_'-.' also to my
nturies, Every event 1n the first

ra of 4 centar | 8.0, ¥ i ':Ill :"‘II"I'I.IIIII, the ”|-|| T

fult]
of 1715 in the last centary ; or the Regency, the battle of Waterloo

eLe., 10 the E-I'l'-l'!:‘.
p

centarvy). 1 see a8 1m the vortical part of the
event 1n the remaimng decades of the century Ialls

geries, eversy
into the hormzontal Ell'lll'l*-\.-uil 1.

Colonel Yule then spoke of the form and different colonrs of the
davs of the week as IE"'."'. :I!n]---ns‘ml to him : and in conclusion s 1d
I.'.'.I'. ill || -_Fl:li!'-i L] to speak on 1||E'~' '-C!:|'_i-.'||, ||I' |'UL|E|| ot -|'=I'
foel a good deal like M. Jourdain, who was 8o astonished at learning

that he had been :-|----i;|1'-_r Prose H) years withont knowing 1it.

0 he -,‘.||-' .H|||.=.|u':'| had been 1 rsrualigiing 10T & COM deal more than
40 wvears, and but for their friend Mr. Galton he shonld never

become aware of the Iact.
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never be more thi
3 what the minimum
y saeire this result.
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r !:'|!':||--': R
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n times height ud be observed with equal acearacy. Numerous
ns exist whenee antal ] ] 11 T ] |
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Usaful regular work migzht b by a metearolosist
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Very

deep water, a8 waves CANDO!
il reflexions in road-si

puddles, in the intervals he
middle of a high and broad pla
wood, Detached puddles

As regards the size of




II;I. a = 1{’-{!-{ Lemce ¢ (eved L/f\ TN
Oud e A .
h = huswuirey :} e s déns - a eleg
h I {L*xtffa ﬁi Ll'ltih

hew Di'sTane, N =
r

Distosce | Heoght- |Horoyoddl
r],,a--ﬂ,l G Ly ol g fov g {’:'r_i'

F 4
LU-le Loy~

i
*.
I
J.













REPRINTED

PROCEEDINGS OF THE ROYAL SOCIETY.




3 OF THE RovaL Sociery, No. 242, 1886.

“Family Lakeness 1 Stature.” By Francis GALTON,

"R.8. With an Appendix by J. D. Hayvinron Dickson,

Fellow and Tutor of St. Peter's College, Cambridge.

Received January 1, 1886.
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Family Likeness in Stature

Fra, 1.

‘stature-scheme.”  The numerous CARES  NeAr II:|'||‘:|;|'1‘i|fI'..' that differ
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the .‘-"|'1:|-1|'--|| of known men. We have seen that 2 becomes 0 in

remote degrees of kinship, and I shall show that in intermediate

- o 1 _— 2 1 " e 2T | atrre - +1 ’
.I_..-_-_:.....h he valne ol r 18 constant for all statores in the same

degree of kinship. This fraction is what I eall the ratio of regression,

|| .!-'-.' . I:-Ill BgTUen 'I'. II' :'.|I:|"\|'-' :.:I-_':.||_|_:|, ;I!':'!II 1S

L ] which 18 universally ar plicab g decrees kinshin
belween man and man, so long as the statistics of height of

population remain unchanged.

Hence in the squadrons, the earvature in ogive with the
quartile value of wp, and in file with one having the quartile value of
I, these two values ing o oted | he above formula. If the
Bljua |."-"! 18 i ----!'x-'l Ineo 1 slements, and those elements are
tributed into an III"iil::H‘:.' gtature-scheme, the l.i'll.il!'*.gl:l'

will be .

Another way of explaining the nniversal tendency to regression may
be |I--“ll'-‘."-:,]'_l':-i owing that this tend Ney necessarily exists in each of
the threa Primary o lati Ii'-!:l'i--\. fraternal, filial, and e tal, and there-
fore in all derivat ps. Fraternal regression my be asceribed
1] [|.|' -'-i'l‘.l_'l!'- ::':;*-CL' ||r LW :'-'-||'!'_"I;‘:l_'I LT

nnknown ||!'--|:|'I'. the one to resem bl |!';I'
' 1 " ol . ) ) .

resgmioie 1-|l.' mean of the race, 1n other words & 1O Te |! '.'-|_|

be seen that this compromise results in a probable fraternal stature that
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1.‘.'|'i| a8 p, therafore the ratio of fraternal -_l|'|-_--i T 18 also a constant.
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O and 1:,

MEAN STATURE OF MEAN STATURE OF |
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VARIOUES MEIGHTS A L FARIOUS HEIGHTS

from ".'ti'ur-ruiE"-[nIu

L]
J

MEAN STATURE 9 1 . | |

'

i"ll.'l'l'l'lT'-i have a deviate of 4z, the mean of the deviates of all of their
family centres will be +8r. It follows that if one parent only has
that deviate 4=, and 1f the statnre of the other parent 18 nnknown,
:1|',|t_ E]||']'|'r|l:'e'L on 'Ihd," AYOAge, |!'r|'||i||l'r'|'. the mean of the statnres of
their ehuldren w 1 be half the above amount, or _I:. | cannot test this
conclusion i 'y ".‘:'LI-.J"'.I':';!:‘.' I ¥ direct observation, tor mvy d; Wri

" ¥ " 3 ¥
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wis the greatest, and whia refore was thi portion of
MAXITnm frequency, lay at tl wint where both # and v were of the
game value of bE4 mnches, 1at 18, " the value of » mean stature of
10T AXESR I'II the e'“"--»l'-.' ||_".
& than that of if. aa evident
median valne of the eq, whether
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-';.|'||l.'. .’!ll' |'I'.-:- X ;|;|'._.__.-:|' Lhess
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] torm that had no reference to

ted 1t to Mr. J. Hamilton Ihekson,

1te solution, which APPEATS AS an "x|-|u ndix
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conclusions sngrested he statis-

| e frequent
snlts, both in respect 18 problem and

the -I'-!IIIII.IEi\.'. i y COTTRe 01 my
turther remarks.

18 TeFTres-

As regards the préesent :-!;|-_i----r of the connexion between tl
Sl irl Il':l'! !:,llli E'f'. COnvVerss E\_-! -..!"i'tu-;_ ir ;||'i:|.'|:'_-\.'\_ 1;-|'|| |r ‘-'-Il"l:\'
depends on the relation”bétdeen the quartiles of the two series of

AT g 2 A - T 1 - 4 | -
arcaments,” and 18 expressed by the formula 2w=p2w
I . i

In this

5

case o =(1'2] =146, and ..-"' Yol s als b therefore w'’ Ji
nearly.

[t will be observed that in all cases of converse 'a::||~||iE:. from man
o man—as "-l'!I"II man t -|.:--. I:I‘I'.L an | -:'.-‘;1.'._-1;-“_-]‘-, H |'|'.:|:-_ MAn to ”"F'h""""-r
and conversi ly; from father to son, and conversely : c=p, therefore
in these th 1 i | 18 the same in the COnNVerse as in the
direct kinship.

Brotherly Variabilify.—The size of homan families is mneh too
small to admit of the quartile of brotherly varia :.:|III'.]r_]lll.-il":l:_r deter-
”.“:""_l-_w J.a--.u—mni-lm-—u-:—ulw —popaattornamels—by—frrdin o
the quaritiee—in single famildes, but there are four indirect ways of
finding i1tévetre—which-lil oalld.

A collection of differences (see Table VITT) between the statures
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and (5) becomes .+ 4 : TohACher {!'}

tan o

whenee ' (10)

tan o

If ¢ be the Elr'--|1;|.1.-|l:: error of the pri jection of JI.'Ih whole motion on
the E-L'I'I'.:' of zz, then

et =g tan2o - 13

w hich 18 ir|-'.:*|||-lui.|-||1‘. of the distance of ]1-':-: line of motion from the
axis of . Hence also
tangh a*

= : ; : (11)

tan & ¢*

Problem 2.

An index g moves under some restraint up and down a bar AQD,

its menn |u--fr5-:-|| for any given |>l.~ru‘.'-i»-."l of the bar being ) the bar,

always carrying the index with it, moves under some restraint up
and down a fixed frame YMY', the mean I""'E'i""I of N, being M : the

f the index relatively to the bar and of the bar relatively

Irami b i:l: :|l:'.:-' '!.-l-: L |.||L| 11k, ]‘II'!' a1y -rh':'n {.':.,.-_---..-.1 Eat'rhi-

] 1||-' i |'.-|||:E1'-;|| I|||- M0s1 |:|'|:||:||:|-|' '||--:~-i|ill|| |;.|' '."h [H].i-:". cannot l|l-'

observed) ; it ir.-__f known that the ]I-"--|r;lL-1'-' error of q lative I.',‘" Lo
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L‘] in all positions 18 b, and that of 1-.5' 1'l.'|ll'ii"\.'|'j}' to M iz ¢ The orda
Il.'||'_'-. I:'.'\-'-. -:u'.- orror | Lo -!u.' .|-:—I."|_'|-.'l|.

[f in any one ohbs rvation, :"“;];--"- t.]'.'—_'.'- then the law of error

r'.-:“; ir'| o ]

(1)

y ba A minimuom, gubject to the eondition
, B constant.

W We have at once, Lo determine the most |||'|||~:|IE|!|~ ‘-'-"Il.l.':

and the most F'-!'u-ilr.|:'-- OS] ), measure

served distance from M 18 a, 1

[t also follows at on it the P bable error © of

be obtained by substituting a—a for y in (12) ) 15

which, it is important to notice, ig the s

r|'h!'.--:'.:_r;||- nt this disenssion the technical term ** probable e ror has

been nsed ; it may 1n every instance be replaced by Mr. Galton's very

apt name * guart le."" in which case the results of these [:"""!“ ms may
x —

be read in conjunction with Mr. Galton's papers.
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themselves, but many of

and therefore difficult to apprehen at
f""}lli]"'l to be tested and eross-tested by mathematical processes
of a very technieal kind. dependent in part on new l.:-u:.]1-r-_i.~=,

for the solution of which I have been greatly indebted to the
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a Tenrese a1y L1ghd Ei-d

and where it euts




492 The President’s Address,

BAY

the transmuted height of the mother. This process, | may :

1s fully justified by the tables already printed in our Journal,

to which T have referred, (It 18 a rather curious fact that the

kinship between a given mid-parent and a son should appear
s 5 L |

tistics to be of I'?i..h'?'_‘.' the same de ree of nearness

it between a given man and his brother,) Lastly, if we

transmute the stature of |{Iti-1'~'-'-|f:.l':1 to their male e mvalents

tiplying them (in inches) by 108, or say, very roughly,
the i

i rate of 1 mnch for every foot. the instrument
will deal with them also.

You will notice that the construction of this instrument 1

haseal on the existence of whai [ call « resTressnomn towards the

1--'{.-| O mMeding :'i."-. (which is 5 L&a] Hi. inches , not only f|| the

particular |'--|:|'I'=||-i::|.- of mid-parent to
1;|| 1 of my address at Ab rdeen, but Ver ther decrea
I y TS - 11 ¥ + +1 1 , f

Ol Kmmship as well, i--]' eyery umit Ghnat ne stature of anv
: : ¥ il . heiol vl e a | ]
'_;_||-||1.||'| men of the same Ne1rnt deviates -.|-~..:.|_---|]|-|‘.'-.II‘|'-|II|«.;
1 ¥ | i | | i .

,.-1.-| O mediocrity as above, their brothers will on the

1T |!I'
averace deviate only two-thirds of a unmit, thelr sons one '-i-il"l.

their nephews two-ninths, and their erandsons one=ninth. In
the deviation will become zero : in

remote degeees of kinship
other words, the distant kinsmen of the group will bear neo
closer likeness to them than is borne bv any haphazard group

of the oeneral [---_|:=.|; t1om.

The rationale of the regression from father to son ig largely

Lo be asi ;'i-!n'-l -.|-1 Wis |I:I_|'..'-|-k]|!:|i|'.|'|l i:l :lll' ."l.-|t|]'|-_-- L '_i-_l'

double source of the child’s heritage. That } eritace 15 derived

partly from a remote and numerous ancestry, who are on the
whole like ny other _--;:r|||.||- of the Pasl |"'}"‘C|iii:."|l. and there-

L
fore mediocre, and partly only from the persons of the parents,

Hence the parental peculiarities are transmitted in a diluted

torm, and the child tends Lo J""!'“I?':I': not his parents, but an

1deal ANCEstor \'\.]u- i.—~ :;|".".':L_'l._- more mediog re than ‘l [.:
rationale of the regr n to his unknown

brother is due to a Compromise petween two |""]5||:|.|i:'.";.' pro-




one that the

s NOWH Inan, 1

The r
firme

great deal of laborious work proves, as in
the previous case, to be extremely simple, and to be very easily
expressed by a working model. A set of four scales can be con-

structed, such as I exhibit, one appropriate to each of the lines, I,

[1.111. and VI, and suitable for any sition on these lines. They

are so divided that when the centres of the scales are brought

crossed by the thread, in the way a ready
w2 from the divisions on the scales what

between whi ] auccessive batche
per cent. of their

divisions indicate

limits, ; £ DATTOWET MnEeSs. ||| exiremes
1

. . > & T

1 1L O T T T a1 1 i lETITI E i

LS AT T TOTCE |I.. PRLCEEC DAY B,
|

lower

rive deals completely with 99 per cent. of

nrincipal divieions on the movable seal

the r---x--r.! lines VI, III, ll,:ll;-| |_.

upwards and downwarde, from
ntres :-I the scales ; 1n inches
111, Il amnd I
G oG
13 13
20 21
L |
%00
[ 1

he divisions are supposed to be drawn at the distances Lhers

FiVen 1 upwards and downwards from the centres of the

several scales, which have to b ;|-|_i=::-'.-=-|. 1-_1.' wne ||.-]':. of the

] ; s v} F +1 1 v 1
1-'!:.'=:='| O Lhe averaoe | 01 Lhe |-~.|I'“|II'.|| indicated 1n the







0l Mmaimtaining I EE 3 wiien marraces are not rig

controlled—as 1 1 : '|'.'"'|-|'3'~'~i":..-l'.

breeders. It 1 1 nese oro .i.l':fl'!l'ill.lll' e 01

_"\'.' Nnew .|!|-i '-..:‘ZII ||-;-- ‘._x :_u.-
Urrence in

vay 1m whicl

we may well su

y et A fenaral aquation

@n be shown to depend on




1-!“'! y fid _1“_-'.- x‘,-l’l. .-,--'.w-, _i'.l'l..'.-'. 8.

groupings of some such elements as those to which the theory
of pangenesis refers, under the action of a multitude of petty
causes that have no teleological significance, may always result
n a :-.i-_"lg'_:'. ;|_]L.-|'--|'._ and sometimes 1n a distinet ¥ new and

a fairly stable position of equilibriam, and which, hike avery

other ].--_-||';::|'i:_*-_ admits of |:|'1.!-|‘:|:5r'.1.' I]:II|--‘|||';---.|-I| The
:_'-\-_-:':-]'nl i.Il'I |-r- -\.::l'.!| i ';||.|I'I"--~ 15 fA8Y |!I|-||:__'|I {1 '!'..I'\-]' ii.||'|. 15

1 many that we are I-:::.:I.i:ll wit! ,|||--'Z'_'.. th ]III':'!'\-\.I'

oy "
ATE OIS Lo L

-||1..-:.i;.;-.- is bevond our ken. As a matter of fact, we have

experience of Irequent INsStances i SOTLES useinl, narmmini,

and indifferent. and therefore presumably without teleological

Intant I.J.ll:'.'. Aare :[I-C|| |||- '|L';;|E;:||._ erraes |'i- El"lil;'-l..- "ii:.|.||:_"-'_

(iR 1 | 1 1
J|| e form fresh centres, towards wilchh sOINE

offspring have an evident tendency to revert. refusing to

1 £ | v 13 # L T
blend freely with other forms, the most pecul worts ' admit

of -;l--':l.'_: '.1I||--i:.lfli--| almost 1n I.!'.-'i!' entirety with no less

Y Were not e xi --|-:i mnal, '|'||II-:: __|':.[|l.l'-!I;]; |,

rl Pk Fa . # ks leww
rasses On the averaore one-ningil. Sl DDOSse
|

liarity refused to blend with those of the

1 1 1 i ['s . #
other frrandpareants, el the chanc I s Frandsorn illl.l.'l.._ll'{
that peculiarity in its entirety would to nine;

80 TAT a8 the new

of 1ts reappearance

P culi :|'i!.'-.' hlends

nal in magnitude, the chance of

per cen
]'-.'




!.|.i-.;'.-.l.i'~ feasily to be

the “probabulity integral ™

sand times smaller. 1 wil

extreme case. Suppose @
ht, the

1
shown that,

in account
of freedom
there has
them
1 1. ey
thouen 16 Ay
[I "-'l-'.” .fll' |-|. E||§.-|'I..;'I

has been gaud about here
hereditary ability. Considerable
: : y ia et
into account and allowed
: S
he occasional @iar
of th » to her |-:||i1|-.-||‘_
I"'ill'l':'u-l'l ]-II: .-'i||:-- s ||:|'

and otherwise. that able men

e, 11 1
neqioere

who on the averarce are not

inferior women, but those who are decid:

Therefore, so far as this |-.-f|:’ is concerned, tl

g10Mm Ell the som of an ;ilil]- Imarn '-.'-»-.III.'I be less

Secondly, VEry mited men are '.'_-II_:”_"-' of marked

:I'H-] I'-.I11>'~-.'|'.lt'lll|\' of a Bped al Y. W henever l]li-- ik;-:

stable one, it does not blend easily, but

unchanged, so that specimens of very

heredity frequently occur. Thirdly, there 18 the

who leawvi their 'IZ!ZI'I.i-l 010 the world are VETY ofks

being gifted and full of nervous power, are at the same time

haunted and driven by a dominant idea, and are therefore
within & measurable distance of insanity, This weakness will
j
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]:‘I‘rl'.l‘:l‘l}- Il:||||.|'l. ]I"'\-l_].rl |'|'I':i--'5-|:]:_i_|\' '”I '|:".;ili-'.';|::.|;i'::'-

+ '||

among their descendants. Some of these will be

) 1

others feeble-minded, others nervous, and some may |
right lunaties.

It will clear our views about her
the knowledge gained by our ingquiry
problem. It is on that ground that fler the followine
HI.I|-':|-.--' that 1n some new country it 18 desired to institute
["!=]u-1‘ Houze of |-
the hered tary [-::H: iple shi 11 be lare 1 represents d Th '_--Tifl-
ciple of insuring this being that \ two-thirds of the members

sha a elected out of a class ¥ -|----'if.|'|'. hereditary

fUIJ|E“:.HiI1I4. the question 1s, What rea mnable plan can be

F“_AF:JlnlIlfulrlv|1ui|ulnﬂ what those jad fications should he ?
In framine an answer, we have to k ep the ‘i-l:|1.:|'n'.'i‘.:'.: '|'I'i|'|—
i'i]'l'"‘ steadily 1n view :—(1) The hereditary cI'.::.|i!i|'.|Ii|»||~:
derived from a single ancestor should not be transmitted to an
~indefinite succession of generations, but should lapse after, say,
the grandchildren. (2) All sons and daughters should. be con-
gidered as standing on an equal footing as regards the trans
mission of hereditary qualifications. (3) It is not only the sons
and grandsons of ennobled persons who should be deemed to
have hereditary qualifications, but also their brothers and
gisters. and the children of these. (4) Men who earn distinction
of a hiech but subordinate rank to that of the nobility, and
whose wives had hereditary qualifications, should transmit those
qualifications to their children. 1 cals oughly and very
'l-li.llll'll”_‘.'. because Imany tl i‘.j_-'-; have ts v eonsidered, that
ld be about twelve times as many persons ||.-|-,-.i_i|_:._|-i]l1;
tes for election as there would be seats to

E'!~'|'-L'.i-".| of these would
whom I should be very sorry to omit, as they are

near 1n |{f|:--||i|-;__-m_;_-|'.i|:;f-c. ng. One intwelve seems a :.,.;:_.I._._”'”h_
severe election, quite enough to draft off' the eccentric and in-

competent, and not too severe to discourage the ambition of the




Harrson and Sons, Prinlers in Owd




THE PRESIDENT’S ADDRESS.
















CLOIILTIIOT S,

T ]
LS







Il .... _||||]

y the Amnthrop

1o the d15C15510































world. His earls predilection for

|:|f-'1~l*"'1.i1' wmearch, and famihanty with tl

t 1 I - # ¥
V1LA 1 nsirminentc At a

time '-'-li"i-' il Wis 1n |-|::.'|-;|‘:.|1i‘.|-]..'- LIl ] ] | m to select

the lower forms of animal life, as
IJ-lEi::-‘..li-.':Il_" and accurate reses
which he published, especial y upon the orga
|il’~lli||| u]" '.:.-' |"|_"-.-". a  had .'||2-.:i.'.

great a reputation that when in that
resigned the Hunterian Professors]

ﬂllI :-H'IEII':I'II-_"' 3 ]

3, WhNicn he |:|.I

Mr. Busk was chosen bv the

him. His strength.

AT
HOWEe YL,

i.':- exposition, and his mod:

-,|| 'Il; !::f, 11




Ly '-.'-..;:E:I
ig life, that must b
l | '..--|||'| T Ol '.':.-' I]l l".li:'_;-.'l-

after became one ol 108 Vice=Presidents. [n the

necotiations connected with the fusion of that society with the

Anthroj olooical, which resulted in the formation of the present
--|I:-. 1 |'-'.!'-é.i_|'| 1l !l' |':.I".. (L i:' :-ll_'n' |-|'
{ fromm 1ts | mndation until the

mt a vear before his death « I lled him t
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topics in Heredity and Nurture, is a question
feel competent as yet to Iorm an "I'E“:'”:'.'
thourh T have no doubt that ||-.i;|-|'|5'_' attempts o enlist & |'”]‘LT

interest 1n any brancl f :|'|:l|:|l':-l:-.||-"".' will always meet with

I.l':.“:- || i|:'|l". 'I]_
I].I|'\'""'- !-_l"_':|""

R
Loos the opportnnil

il

|il.l.|:.'1|:.||'|l-|:;'l" ic laborat Y xisted 1n mntry, at which
ind adults of both sexes could at small cost have their

y and




.Ir'_.'.-'*-'rul'lu

ful ;;E-‘:.]:-'.lli--ll was |.:::|5-- LD ||--| ,"l.l:.;. -'."\.I'- Commissinners
1851 for a small portion of the Arcades, ren ee, that

the Western Galleries at th Kensincton, contaiming the

collection of scientific instruments, wherein to ere a wooden
building for the laboratory.

have its only entrance fi

the time when I revise these pages) been completed unde

obliging SUP rintendence of General Festine, and 1s --I'_u-r:n-:;l

the publie, though as yet incompletely equipped. I append in

a foot note a copy of '_|'|' ]-I'i:'_f' d notic
small, but 1t offers sullicient accon M wlation for the purpose 1111
mediately in view, which is little more than a devel

Entered from the Western Galleries containing
uth Kensington Mu LT

1 . . .
I Anthropometrie Wrataory 1orF the mefsurment 1IN TAFiohsS
I v

wmtablished by Mr.
—— . 3 3 " .
r the use of those who desire to be accurately measured in many WRYS,
ey & § jx 1 T 1
either to obtain timely warning of remediahle 1 in development, or to learn

1':|' I' pOWers.

For k"l'|'-- g 6 methodioal register of the |-"'ZI.-'i;'|| measurements of each
pearson, ol lich he may at ATLY future time cobtain a copy under reasonable
rictions His mmitiale and date of birth will be entered in the FeFIater, but
|-i'\- LI TN o I'he n A AT |.' I.-"\.-'l 1N i '-l':lill;;ll,' |‘:|.|1~._
3. For supplying information on the methods, practice, and oses of human
meagurement.
i. For '!II'.i.:--|'--II:l'|!"' i 1-|ll':'i"||l'.‘.| and research, and for |;':|1_|_|-.|-.|_: data for
etatistical d 185101
Charpes for making tl ba - Three penee each, to those
who are a ady on the Hegister. Fourpence each, to those who are not :—Ona
page of the Regster will theneeforward be assipned to them, and a few extra
measnrementa will b o, .,-". IorF 11 i niihcation
I'he Su Lt ia cha ith : ntrol of the laboratory and with

extran measuroments may be
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more permanent basis of the anthropometric laboratory that I
stablished in the International Health Exhibition of 1884, and
at which nearly 10,000 persons were measured. I propose now
o preserve copies of the records in such a form that

18 measured may always be able to refer to them so long
laboratory exists. There will be » page of a folio

rister book assirned to each Person 1 | 1ch 18 measure-
ments made on successive occasions will be copied on successive
lines, to show at a clane Te) |---1:---!|:|] li-'k'--]-.-] ment. No names
will appear in the s, but only initials and dates of birth ;
the names and he mothers' surnames will be entered in a
hook There he hesides a brief list of |i|;----‘.:.l_-||-iI

both personal and family, which the apphicant for measurement
will be invited to answer, one of them is whether the parents
were first cousins. The copies of the measurements retained in

the ]_|':..;;-_||.;|_-L will be useful in two WAaYs, the one as statistical

documents, and the other as record: ays accessible under

kl‘.'ll}l:'l' restrictions to the Persons '.II'IE.-I]' to the T repre=

gontatives. I conceive that this arrangement will facilitate the
desirable, practice of keeping family records, because so far as
family may have been measar it will be

{ I concuarrence, to ".-'|.:-.i'.'| -"'f.""'- 0l thosg IMned-

means one l.l‘.- l.::l-n--' '\-.'-;_"- I:.l"-i."-:' Ly COTl=

r physical data, but 1 wish to

s of measurements, howeaver

11 ::_"\.' .I'!Tll'\'r-. ] er I 113 .*-i::::..'-::l'.ll treatment, I 1|__||

LETI 8 0 IMany i‘..-ifk:-ili;:i

3 are capable, as we all know,

e ..- trustwortiny results, an if y pacertain the deores

recision of our measurements, we ean treat them individually
on scientific prineipl a 1 iem their just weight,
||-,n.--'-.-; Small 1E1T ] 5 e o= 1 INeasure
ments Lhat
'||IE|||:1I"~
han none at .:”,

least serve 1 1cate such ',..:'I'lx-.'l :'I'iII]!i-1|l||':i

'El 1 oy P
it more sustained examination.
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f head : the statu
height above chair when sitf

3 1 | +1 1 1.
0l 1|||.' Enee above the gTolmd ;

unk and the two leg-bones;
and lower arm and of the m ddle fing

I_'.|‘.||-]'..'-.' abtaln ':' & |' -';;!-;-i'x

richt and left hand, keenness of

;L||.l thi

physical

may be found feasible and convenien
The curious memoir by M. Alphonse Bertillo

de Démographie Internationale,” republished as a pamphlet in

the International Penit NLLATY

ntlemen and by M. Lows

nitentiary Department of the Interior,
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ftre humain une identité, une individualité l.'l"I",Z:::HI"__ |:,|:,";'|!.:'.~J

- . | i

| naissable, et facilement démontrable,

invariable, toujours reco
|'|-|-'-|-: le arce de ]la méthode nouvelle,
St ot
portée du probléme
]
de beaucomp les

nirentiaira at |i‘.;|l"|'|'i pouTrtant ien Cconsl-

‘,u'-‘:! I.:l' 4 exXercer dans !,l'- ll;".- rses NAations.

11 |E|.|'_ was claimed for the poOwWer of "|].. Bertillon's
, 0N put 1y theoretical erounds and 1n his earlier publica-
3 can be sustained, may fairly be questioned ; but there can be

lavih £t : Fy ¥ naideral
doubt that a series of measurements must be of considerable

rvice as supplementary es e e1the L a person 13
the man he proiesses 3, 0T necat) . at he is not
for 1.‘\'?|--'.. |:-' | HLEEnN. fu B '.l.;-\.:il___ ol '.|:-----' matiers

lude to the Tichborne trial, e enormous

if momng Y effort, and anxie _ 1A 1irht haw

spared, had Roeer Tichborn ironch an :|!|I].||--'l---:..--..'
E.:'--1'I'.--1'.'~' betfore he went al It would be a reasona
precaution for every person about to leave his country for
long time, havine recsard to - f lents of good
ill-fortune, to he E-|-.|--'||_k' mea [ and to leave
his measurements in the safe keepin: . an anth

I ‘-‘-:”- doubtless he of i!'..--'-"-'. [N many if [

the |"Ill| details of M. Bertillon’s SYStelmn such as

partly from published memoirs, a
ANSWETs Al --|||:|;|I|':-'- :-_'- nseful
from that gentleman in answer
All the measurements and er remarks
person are written opp site to |-!E‘..I--:i heading
card - S nare. The most convenient
classifying the cards is found to be not stature, but
lencth and the head-breadth, and in each ecase under the f
fold division of large, medium, small. The limiting

of the measurements ranked as mediom are so ch men that

]]'.LIIII"":' of ].I!'._-I' medium, and '] measurements ]||I
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Each of these 13 sub VIOEed Acc 1 to a secondary cla 1

Ii--‘J ol I'l---‘.-|!'...__‘:l!-- anil of the I||:'-:-!'||' finee -.-l'!!'..’.

18 of the left
foot and left middle nnoer I'es] ectively, and as before under the

'.E'illl. and _~.:||,|',|, Thus there are

PTopm ate Ompartment, The

1at there are

mpartment. in each

rain sub-divided
of attached tickets. that

.||':'.I:"|--. -JI||| _'-.' are of |-fl!'l.'l"

ther the man is of '.:al'j__'-'.
» cut nto different shapes,
wrding to whether
ort arm, reckoning
AT,
n hundred and
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SLLL Teinaims

IHIANY COoImnl-

procured with little diffi-

18 with which we have to deal

fallible measure




subject, The man who measures the subject
co, 18 llable to error ; the subjec

- 1
oYY s - 9
VATY . LEFELLT LGS ot Mmeasures

) BI'TOr. -||'.' ﬁ||f-']|

||||-"'_|:'--.-|.|._.- B TOrs iy ol Ii:-- LWwD

effect could easzily be formulated

of hundred persons consecutively

» three ops rs, A, B, and C,

A and B,

1y dis-

the [ I » errors of each, Ao |..:l want more

1 -|'|||.:I5--Z. than we as vet poss g about the variabihity
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their homes in youth, find a c!i:'l:.:'l.".lml.' on their returmn after mMAny
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Adult males, measured or remeasured April 16 to May 9, 1894,
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Adult méTes, measured or remeasured May 9 to May 22, 1894,
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Adult males, measured or remeasured May 22 to June 4, 1894,
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Adult males, measured or remeasured June 4 to June 9, 1894,
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PHYSICAL INDEX

TO 100 PERSONS,

By FRANCIS GALTON, June,

Al AZ b2 BT i Ad Ll b, bD
196 150 136 437 110 Ll s 130 438 108

H.J.W. 1869.9

6w

A6 Wb, bd
1568 132 46D ||'i_
r — y y _
85994 250 P.T. 1878 2166 — L340

A3 AZ 22 R& R5, 85
1 g i 128 481 1

Iy
1852-04

Ab RS, 86
g4 442 _y.‘.

W.H. 1860-94 . H.5. K. 1860-04 615 i m. 1872-04 2200
44 | | 80w f B, bl T4 Rt RS, B8
T192 148 13 17 ; 197 154 187 499 123 201 165 143 440 112
2uy i | . _ ) : 3 2r
P.J.H. 1874-94 i57¢ F.F. 185 555 | B.L. 1867-94 5508
Tﬁ-w AbS UB, 88 _ b 8¢ R& Rb5, 56

1900 148 129 476 121 _197 149 126 107 09 155 188 465 115
ir — —

C.0. 1870.94




- I R g
1 y2l4 AM
HT} I'ql"l,-'I E:E'. H.-I B l‘ W
|4 {67 119

68 1
v
W.G.G. 18401

o1

RO Ub, 65
184 400 126

RS W6, 65 G0 W

155




yr ¥
H.P.F. 1543-04

63w UL RG, 55
196 150 125 480 122
13 — Y
W.ALD.E. 1874-94 518

041
190 156

1a
W.J.H.

UE8 RS5, b5

1873-04

6w U6 RE, 8
199 149 134 453 119
! — Kv — |
A E.B. 1870-94

560

67a us uz, 8o

191 158 18
Burn — ¥ 3 1
J.W.E. 1874-94

GLEG

T 427 106

14 1 U6 Ub, 85
g7 139 180 440 115

4407

W.B.D. 1860-94

W

Wb RO, 88

a7 1

w6 W5, 68
1390 449 113

L1
F.C.

BOW

U6 uaé, b5

G506

69w

1595 156

wWhH WwW9o, 68
142 4932 119
F_T

J.0. 05, 15ol-0e GO05

Ue ua, 55
154 116
14 — v

104

145

J4.W. 187

41a

14

WeE Ll 5 55
124 i 107

rm {2

145

G.E.W.B. 1874-94 §554

W6 W6, 88
146 111
0 WY

G-A. 1B30-04 B5TH

bba
196 161 133 440
8 111
G.H

L

todd

185004

UG UG, 65

adAa weo ub, B8
181 15 147 4066 111

F.G. 15832.04 12

46 w
196 146

WE W8, 85
182 -1'.'|! 121

r rat — r r

H.W.C. 1872.94

5y
il

Ué ue, 98
147 137 115

481

15 ]

681

W6 U5, 95
192 157 148 460

Y

GhGS

114

WewSs, bb
191 1560 135 B 199
r
P.B.T. 1873-94




69 a We Wi, 89
! 161 142 460 111

Woa \Who, o8
W 11l

Containing X

W9 W9, 80 | 881 WXL W5, B5

rF I
14 T HATH

WO W9, 96

144

wWo wbs, 88
143 448 114




RESULTS DERIVED FROM THE NATALITY TABLE
OF KOROSI BY EMPLOYING THE METHOD OF

CUONTOURS OR ISOGENS.

FRANCIS GALTON. F.R.S.
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more of the four squares from which they were derived was blank.
They are, of course, less trustworthy than the rest; moreover, they
may ||1'|rL'!LI[ on less than 100 families.

The ages of married conples are distributed over only about one-half
of the Bquares of Table I, as there are too few 4~fo1:|]1|1'.~' of other ages to

be r:t:'LTih[h';lﬂj.' available. This |.~:|.1'1:|:4§ distribution 18 well seen in []u‘_r...

diagram of isogens, where a dotted ontline encloses all the material

that can be used with -.|t'4-1l1.'. The broken line AB x'||1'1'l-:-=]1-:-|:|||.-. to
the instances in which both parents are of the same age. The chart
is practically limited to marriages in which the wife is less than
five years older, and less than seventeen years younger, than her
husband.

Isorens.

Father's Apge.

[t will be noticed that the 1sogens run in nearly straight, diagonal,
and equidistant lines across the greater part of the chart. If we
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law of n;:'rnln}:ﬁu'ﬂl i8 well brooght out by Table 1I, which shows
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NOTE TO THE MEMOIR BY PROFESSOR KARL
PEARSON, F.R.5., ON SPURIOUS CORRELA

TION.

FRANCIS GALTON, F.R.S.
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