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ALEXANDER GRAHAM

Bei1

PRESIDENT OF THE MATIONAL GEOGRAPHIC SOCIETY

Leaprriphl, roog, by the Nationad Geagraphic Magaziue

a communication to the Academy

upon the subject of ** Kites with
Radin]l Wings ;"' ind some of the s
trations showi to the Academy at that
time wete afterwards published in the
Meoninly Wealler Kevirme

Smee then | have been comtinuonsly
at work upon experiments reliting to
kites. Why,'T do not know, excepling
perhaps because of the mtimate conmee-
tion of thesubject with the Aving-ma-
chine probilem.

We are all of us interested in aerinl
locomotion ; and 1 am sure that no one
who has observed with attention the
flight of binds can doubt for oune mo-
ment the possibility of aerinl flight by
hodies specifically heavier than the air,
I the words of an ald writer, " 'We
cannot consider ns impossible that which
las already been aocomplished. '

I hove had the feeling thot o properly

IH 1 8gg,ut the April mésting, 1 made

cofistructed fiving-machite should he
capable of being Hown as a kite ; and,
couversely, thuat n properly constroeted
kite should be capable of use ns a fly-
mg-mactine when dnven by its own
propellers. 1T am not 20 sure, however,
of the truth of the former proposition
as T am of the latter,

(riven o kite, so shaped as to be suit-
uble for the body of a fving- msu:"um:,
amdd s efficient that it will fiy well in a
oo breeze [ say 20 miles an hour ) when
loaded with a weight equivalent to that
of A man and engine ; then it seems to
me that this same kite, provided with
an actual engine and man in place of
the load, and driven by its own pro-
pellers at the rate of 20 miles an honr,
shonld be sustaimed in calm wir as o G-
ing:machine. So far o5 the pressyre of
the air 1s concerned, it s surely inmma-
terial whether the airmoves against the
kite. or the kite against the air.

*A vompmmcition mnte o the Natwanl Academy of Sciences in Washingtem, I, C

H.lpn] :3. i
Montkdy Westher Kevdes

iz, revised [oy pul:lnnuuu in the NATIONAL GHOGRAL MW 1|-I VOARIN
 Apnd, 18gg, vol. xxvit, pp. 154-15

. athl prlude =3
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Of course in other respects the two
cases are not identicnl. A kite sustained
by a 2oamile Drecze possesses no mo-
mientom, or rather «its momentom is
equal to zero, becanse 1t is stationary in
the air and has no motion propet of s
own: bunt the momentum of a heavy
body propelled at 20 miles an howr
throngh =till air is very considerable.
Momentm certainly aids flight, and it
may even be a source of support against
gravity quite independently of the press-
ure of the air. [t is petfectly ﬂEﬁIhIE,
therefore, that an apparatus may prove
to be efficient us a flying-mochine which
cannot be flown as a kite ot account of
the absence of vy prow,

However this may be, the applicalnl;
ity af kite experiments to the fiving-
machine problem hins fora long tinme
pust: been: the guwding thought n my
researches.

I have not cared to ascertamn How high
u kite mayv be flown or to make one fiv
at any very great altitude, The poim
I hive had specially m mind s this:
That the equilibriwm of the structure in
the air should be perfect; that the kite
shonld fly steadily, and wot move abont
from side to side or dive suddenly when
struck by u squall, and that when Tte-
lensed it should drop slowly and gently
to the groutil withont materinl oscilla-
tion. T bave also considered it impor-
tant that the framework should possess
great strength with little weight.

I believe that in the form of struciure
now attained the properties of strength,
lightness, and steady flight have been
united in a remarkable degree.

In my younger days the word ** kite ™
sugpested o -structiargd of wood in the
formi of a cross covered with paper form-
ing a dinmend-shaped surfsce longer
pne wiy thon the other, aud provided
with o long tml mmpmﬂ of a string
with mumnerous pieces of Lﬂpﬂ‘ tied at
intervals apon it.  Such a kite is simply
a toy.  In Europe and America, where
kites of this tvpe prevailed, kite-flving
was pursued only as an amusement for

THe Narional Grograruic MAGAZINE

children, amd the improvement of the
form of structure was hardly considered
a suitable subject of thoughl for a scren-
tific man,

In Asin kite-fiving has been for eén-
tiries the amusement of adults, and the

Chinese, Jopanese., and Malays have
developed tailless kites very much supe-
rior: to uny form of kite knows to us
unti] quite recently,

[t is only within the Iast few vears
that improvements in kite structure
have been serionsly considered, aned the
recent developments in the art buve been
Inrgely due to the efforts of one man—
'H_r Lanrence Hargrave, of Austmalia,

ve realized that the stroctore
I}Tﬂfd. for what 18 called a ' zood
Lm:-” wmﬂ:l also be suitabile as the basis
for the structore of a fyving-machine.
His researches, published by the Royal
Society of New Sonth Wales, have at-
tracted the attention of the world, and
furm the starting point for modem re-
searches upon the subject m Europe
and America,

Anvihing relating to aerial locomotion
hns nn interest to very many minds, and
scientific  kitedflying  has  everywhere
been stimulated by Hargrave's expen-
ments, _

In America, however, the chief stim-
ultss toscientific kite-flying has been the
fact developed by the United States
Weather Bureau, that important infor-
mation could be obtnmed concerning
weather conditionsif kites could be con-
structed capable of hifting meteorological
jnstruments to # great clevation in the
free air.  Mr Eddy and othersin Amer-
jen have taken the Maluy tnilless kite

as 4 haosis for their Expe.rnm:ntﬂ bt

Professor Murvin, of the Tinited States
Weather Bureati: Mr Rotch, of the Blue
Hill Observatory, and many others have
adapted Hargrave's hox kite for the
PUTTHISE.

Congress has made appropriations to
the Weather Hurean in aid of its Lite
experimetts; and o number of metento-
lozical stations thronghout the Tnited
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States were established n few venrs ago
equipped with the Marvin kite.

Continuous meteorological observi-
tionsdata t elevation have been made
at the Biue Hill Observatory in Massa-
chusett=, aml Mr Rotch has demon-
strated the possibility of towing kites at
sen by means of steam vessels s0 as to
geeure g continuons line of observations
nll the wnyv across the Atlantic,

HARGRAVE'S HOX KITE

Hargrave introduced what is known
as the ** cellulnr construction of kites.”
He constructed kites composed of many
cells, bt foumd no substantial improve-
ment in miny cells over two ulome @ amd

n kite composed of two rectangular cells

FIo. F—HANGNAYE DX EITH

separated by a considerable space s now
universally known as ** the Hargave box
kite,'" This represents, in my opinion,
the high-water mark of progress i the
nineteenth eentury ; and this form of
kite forms the sturting pomot for sy
own researches (Fig. 1),

T'he front and rear cells are copnected
togethier by a framework, so that o con-
sidernble space 18 left between them.
This sfrace is an essential feature of the
kite : upon it depends the fore and aft
stability of the kite. The greater the
space, the more stable i the equilibrium
of the kite in & fore and aft direction,
the more it tends to assume 8 horizontal
pusition in the air, and the less 1 tends
toy dive or pitch like o vessel ina rough
se=3. | Pitching motiom or oscillations
are almost entirely suppressed when the
space between the cells 1= nrge.
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Each cell is provided with vertical
sides ;o these apgain seem to be essen-
tinl elements of the kite contribhuting to
lateral stability. The greater the ex-
tent of the vertical sides, the greater 18
the stability in the lateral direction,
and the less tendebcy hes the kite to
roll, or move from side to dide, or turn
over in the air.

Inthe foregoing drawing Thave shown
only necessary details of construction,
with just sufficient framework to haold
the cells together,

It isobvions that a kite constrieted as
shown in Fig. 1 is a very flimsy affair,
It requires additions to the framework of
variows sorts to give it sufficient strength
to hold the aeroplane suriaces in their
proper relative positions and prevent dis-
tortion, or bending or twisting of the
kite frame under the action of the wind.

Uinfortunately the additions required
to give rigidity to the framework all
detract from the efficiency of the kite
First, by remddering the kite heavier, so
that the ratioof weight to surface is in-
creased ¢ and, sccondly, by indreasing
the hend resistance of the kite, The
interior bracing advisable in order to

reserve the cells from distortion comes
i the way of the wind, thus ddding to
the ariff of the kite without vontrib-

nting to the {7,
l. I .-"f .a"f - ::]

] b i

A rectangular cell ke A [ Fig. 2) 1s
dtructurally weak, ns can readily be
demonstrated by the fittle foree required
to distort it into the form shown at A
In order to remedy this weakness, mter-
ni] bracing is advisable of the character
shown at (. :

This mnternnl bramng, even if made of
the finest wire, <o as o he nsignificant
in weight, all comes in the way of the
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wind, increasing the head resistance
without counterbalancing advantages,

TRIANGULAR CHLLS IN KITE CON-
STRULCTION

In looking back over the line «f ex-
periments i1 my own laboratory, 1
recognize that the adoption of n trisn-
gular cell was 8 step in advance, coti-
stituting indeed one of the milestones
of progress, one of the points that stand
out clearly nguinst the hazy huckground
of multitudinous details.

The following (Fig 3118 o driwing
of a typical trigngular-celled Rite made
upon the same genernl model as the
Hargrave box kite shown in Fig. 1.

A triangle s by its very structure
Fm'fcl:tl}‘ braced in its own plane, and
n a triangular-celled kite like that
shown u Fig. 3, internal bracing of any

FIG. }

charcter is uniecessary to prevent dis-
tortion of & kmil amalogous to that
referred to above in the case of the
Hurgrave rectangular cell (Fig. 2],

The lifting power of such a triangulay
cell is probobly less than that of a rect-
angulor cell, but the enormons gain in
structural strength, together with the
reddnetion of head resistance and weight
due to the omission of mternal bracing,
counterbalances any possible deficiency
in this respect.

The horizontal surfaces of a kite are
these that resist descent under the influ-
ence of gravity, and the vertical surfaces
prevent it from turning over in the alr,
Obligue peroplanes may therelore con-
veniently be resolved into horizooial
and vertical eqinvalents, that is, into
stipporting surfaces and steadying stir-
faces.

Tue Narional Grocrarsic Macazing

The obligue aeroplane ., for exam-
ple (Fig. 4), may he considered as
eopivitlent in function to the two nero-
planes & nml - The material compees-
g the neroplane -+, however, weigds fess
than the material required to form the
two aeroplanes A and O, nnd the frame-

wintk required to support the acroplane
A weighs lessthan the two Frameworks
required to support A and €

In the trimngular cell shown in Fig.
g, the oblique surfaces ab; &, are equiv-
alent in function to the three surfaces
ad, de, ¢, but weigh less, The oblique
surfaces are thercfore advaniagecus,

The only disadvantage in the whole
prrangement is that the air hins not as
free access to the upper acroplane ac, in
the triangular form of cell as in the
quadrangular form, sothat the acroplane

£r. £

Fi. §

a¢ is ot s efficient in the former cun-
struction ns in the latter.

While theoretically the triangular cell
is inferiorin lifting power to Hargrave's
four-siderd rectangular cell, practically
there is no stibstantiol difference. So
fur os | can jndge from observation in
the field, kites constructed on the swme
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general model as the Hargmve Hox
Kite, but with triangualar cells instead
of gquadrangular, seem to fiy as well oy
the ordinary Hargrave form, and at as
high an angle,

such kites are therefore superior, for
they fly snbstantially as well, while at

the same time they are stronger o ¢on-
struction, lighter in weight, and offer

less head resistance to the wind.

PERSFECTIVE VIEW
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and A& (Fig. 7) may be constructed, as
shown at C and /), with advantnge, for
the weight of the compound kite is
thus reduced without loss of stroctural
strength, In this case the weight of
the compound kite s fos than the sum
of the weights of the component kites,

RN VIO

Fio 6—COMMIND TRIARGULAN KTTH

Triangular cells also dre admirably
adapted for combination ioto a com-
pound strocture, in which the aeroplane
surfnees do oot interfere with one
another., Forexample, three trinngnlar-
celled kites, tied together ut the corners,
form a componnd cellular kite (Fig. 6)
which flies perfectly well.

The waght of the compotnd Kite 18
the sumof the weights of the three kites
af which it 15 composed, and the total
asroplone surface s the sum of the
surfaces of the three kites. The mtio
aof weight to suriace thersfore 15 the
same in the lprger compound kite as 1
the smaller constithent kites, considered
dividually,

It 15 obvious that in compound kites
of this character the donbling of the
longitudinnl sticks where the corners of
adjoimng kites come together isan un-
necessary feature of the combination,
for it is easy to construet the compotd
kite so that one longitudinnl stick shall
he substituted for the duplicated sticks:

For example: The componnd kites .

while the surface remnins the same,
If kites could only be successfully
compounded in this way indefnitely

'.‘I". I__-" ._'..'. l-.: __1I ,." \
- _.’H ~ '!,I__,ﬂ.__
e ,‘\_&_"I
oo ' .-'J \ F
-..- -!i ir-
i 1. F,
e hphe e '-:-l

i by lai il sl =aea L]

ii
Bl gl e i

¥id. T

we woltlld have the curions result that
the ratio of weight to surfoce wonld
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dimintsh with each increase in the size
of the compound kite, Unfortunately,
however, the conditions of stable flight

demand a considerable space between

the front amd rear sets of cells (oee
Fig. 6]: and if we inoresse the diameter

of our compound structure without m-
ereasing the length of this space we in-
Jjure the flying gualities of our kite.
But every inerease of this space in the
fore amd aft direction involves a cor-
responding iwcrease in the length of the
empty framework required to span it,
this adding dead load to the kite and
increa=sing the ratio of weight toguriace,

A G ate el bed Tl P akedi g L e C T L

W oo ury el St ramede e
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the character shown at /& to prevent
distortion under the action of the wind.
The npecessary bracing, however, not
being in the way of the wind, does not
materially affect the head resistance of
the kite, and is only dismdvantageous
by adding dead load, thus increasing

‘the ratio of weight to surface.

THE TETRAHEDRAIL CONSTRUCTION
OF EITES

Passing over in silente multitudinons
experiments in kite construction carriesd
anin my Nova Scotia lnboratory, [ conte

Wi, g—A. A TRIANGULAR CELL
B: A WINGED TETRAHEIRAL CHII,

to another conspicuous point of ad-
vance—another milestone of progress—
the adoption of the trangular construc-
tlon in every divection | longitndinally as
well as transversely ) ; amd the clear
realization of the fundamental impor-
tance of the skeleton of a tetrabedron,
especinlly the regular tetrahedron, as

Cilmter aviled] $Etrabwdeie

Fith, 10—WINGED TETRAHITIEAT, UELLS

While kites with trinngular cells are
strong i a tansverse direction (from
sldeto side), they are strocturally weak
in the longitndinal direction ( fore and
aft), for in this direction the kite frames
are rectangular,

Each side of the kite .4, for example
(Fig. 8), requires diagonal bracing of

an element of the structure or frame-
work of a kite or ving-machine.

Consider the case of an ordinary trian-
gulareell 4 (Fig. o) whose cross-section
is trinmpular laterally, but quadrangular
loneitadinaily.

If now we miake the longitudinal as
well a5 transverse cross-sections trian-
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gular, we armive at the form of cell
shown st /7, in which the framework
forms the ocutline of a tetrabedron. In
this case the weroplanes are triangular,
and the whole armmngement is strongly
sugerestive of n pair of birds' wings

V

L [ —ONECELLED TETUAFEGRAL FRAME

raised at an angle and connected to-
gether tip 1o tip by a cross-har (see /7,
Fig. g alsn drawings of witged tetra-
hedral eells in Fig. 10).

A tetrahedron 15 s form of solid
bounded by four triangular surfaces,

It the regular tetrahedron the bound-
aries consist of four equilateral trinngles
aned six equul edges. In the skeleton
form the edges alone are H= i 8
and the skeletont of a regulartetrahedron
is produoced by joining together six equal

Filh. 12— FOUR-CRLLED TETRAHEDRKAL FHRAMH

roifs end toend so as to form four equi-
lateral triangles.

Most of us no doubt are familiar with
the common puzzle—how to muke four
trinngles with six matches, Give six
matches to a friend and ask him to ar-
range them 30 as to form four complete
equilateral ttiangles.  The difficulty
lies in the unconcious assumption of the
experimenter that the four tronngles
ghonld ull be in the same plane. The
mottent e realizes that they need not
be in the same plane the selution of the
problem becomes easy. Place three
matches on the table so os to form a
trinngle, and stand the other three up

22¢

over this like the three legs of a tripod

stamel. The matches then form the
skeleton of a regular tetrahedron.
(See figure 11.)

A framework formed nupon this model
of six equal rods fastencd together at
the ends constitntes o totrahedral cell
possessing the qualities of strength and
lightress in an extraordinary degree.

It is-not simply braced in two direc-
tHons in space like a triangle, but in
three directions like nsolid. If I may
coin n word, it possesses *° ree-dimien-
stomal ** strength; not ‘' twoddimen-
sional'' sirength like a triongle, or
' orie-dimenstonnl ** strength like a rod,
It is the skeleton of a solid, not of 2
surface 'or a line.

IIG: I} =—SIXTEEN-CHLLED TETRAHEDN AL
FRAMIK

It i5 nstonishing how solid sach a
framework appears even when eomposed
of very light and fragile material ; and
compotid structures formed by fosten-
ing these tetrahedrnl frames together at
the corners so as to form the skeleton
of # regular tetrnbedron on a larger =cale
possess equal solidity. '

Figure 12 shows nstriucture com
of four frames like igure 11, and figure
3 a structure of four fromes like hgure
12,

Whet n tetrabedral frame is provided
with aero-surfaces of silk or other mate-
rial suitably arranged, it becomes u tetra-
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hedral kite, or kite having the form of
i tetrahedron.
The kite shown in figare 14 i= com-
of four winged Lt'ﬁ:ﬂ of the regular
tetrahedron variety (see Fig. 1), con-
nected together at the corners. Four
kites like figtre 14 are combined in ﬁg‘-
ure 15, and four lntfﬂ like figure 15 in
ﬂguﬁ:- 16 (ot fJ).
Upan this mode of construction an
emply space of vetahedril form is left
im the middle of the kite, which seems

to have the same fumetion ae the s
bétween the two cells of the Hargrave

box kite., The tetrahedral kites that

have the largest central spaces preserve

their equilibrium best in the air,

BiG, 14 —PFUR-CHLLED TRTRAINDMAL KITH

The most convenient place for the
attachment of the flying cond is the ex-
treme point of the bow, If the cord is
attnched to points successively further
biack on the keel, the fiving cord makes
a greater and greater angle with the
horizon, and the kite flies more nearly
overhead; but it 15 not advisable toearry
the paint of attachment as far back as
the middle of the keel., A good place
for ligh flights is a point half-way be-
tween the bBow and the middle of the
keel,

In the tetrahiedral kites shown 1 the
plate (Fig. 16) the compound structure
has itself 1 each case the form of the
repular tetrabedron, and there is no

Narioxat Grocraraice Macazine

reason why this principle of combination
shonld not be applied indefinitely so as
to form stifl greater combinations.

The weight relatively to the wing:
surfoce remuains the sume, howiever large
the compound kite may be.

The fonr-celled kite /, for examiple,
weighs four times as much as one cell
atd has fonr ttmes as much wing-sur-
face, the 16-celled kite ¢ has sixteen
times as much weight and sixteen times
as much-wing surface, and the 6q-celled
kite /) has sixty-four times as much
weight and sixty-four times as much
wing-surface. The ratio of weight to

FlG I5—IXTHRE-LRILLFED TRETRANEDRAL
RITE

sturface, therefore, is the same {or the
1n1'¥|:1' kites as for the smaller,
his, at first sight appesrs to be some-
what inconsistent with certzin mathe-
maticnl conclusions annouticed by Prod.
Simon Newcomb in an article entitled
"= the Air-ship Coming,”” published
in AeClere’s Wagaziye for September,
rgor—oonclnsions which led lnm to be-
lieve that ** the construction of an aerial
vehicie which vonld carry even o single
man from place to place at pleasyre re-
gquires the discovery of some pew metal
or some pew force,”’
The process of reasoning by which
Professor Newcomb arrived ot this re-
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markabile resull 1% ot bledly correct
His conclision.

[ eSS 10T

however, 15 open to
Decunse be hasodrgswn a gen-
eril conciusion from restrcted promses,
He says

Libos miake two (lving-machines exactly
ilike. only piake one on dimble the gonle of the
inher 111 mll 1ts oimverstires Wi oll know thind
thes solure, sl therciore . (e welglit, of two
strntlar healies are frops |1'Ii-|||u|_|H EH |.'I|'|_-—.5- ol
thetr «dimmensiin.  The eibe of twio s et !
Basspieet She Jnrste snchine will ave efpghit Limes
the wetght of the other.  But surfaces are as the
sijiitres of the ditheasions,  The sgppare of Twio
ta four. The hesvier smachine will therdfore
expose- ondy Toor thnes the wing surface to the
wit, ored a0 will ave s distinct dismilvaninge in
the pabio of «ffHoieney to welrh”

GEOGRAPHIC
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a giant kite that should lift 1 man

ui-u'_.n the mode]l of the Haterive box
kite, When the kite was constrocted
witl tove celly encls abott the size of a
small foomt, it was found that 1t wonkd
take a hurricans to ralse it intd the air.
The kite proved to be not only incom-
petent to carry a load equivalent to the
weight of @ man, but it could not even
rafse e fFin an ordinary brecze in which
st ler kites npon the same model flew
[Iro:--EL"'I.ll:n.' well, I have no doolt that
other investigators also have fallet into
the error of supposing thot Jarge stract-
ares wotld necessanly be eapahle of
Hight, beronse exact modeis of them,

P T—THF

Professor Newcomb shows that where
two flving-machines—or kites, for thal
matter—are exact]lv obike, only diffening
in the scale of their dimetsions, the
ratio of weight to supporting surface
15 grreater it the larger than the smaller,
increasing with each increase of dimen
sions.  From which he concludes that if
we make our structure large enongh it
will e ton heavy to fv

This s certninly trae, S0 lur 8511 goes,
and it accounts for my fmlure to make

AERUTEIREEA

RITH

mude npon asmuller scale, have demon-
strnted their ability to stustnm them-
selvesn the air.  Professor Newcomb
has certainly conferred a bepefit upon
investigators by so clearly poinling out
the fallacious nature of thisassumption

But Professor Newcomhb's results are
probably only true when restricted to
his premises. For models cxactly alide,
parly e fferine o fhe wale of Hhedr dismen
w5 his conelusions are mmdoubtedly
- but where large kites are formed

II_- |_r_|-.|_ .

stitatic
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by the multiplication of smaller kites
into o cellttlar structure the reanits an
very different. My own experiments
with compound kites composed of trian-
witlar cells connected corner to comer
have amply -lL'IIIII.‘J:-‘-.r:'-.‘-'.LI| the fact thut
the dimmensions of such a l;.‘.t may be
increasisd to a very considerable extent
without materially increasing the ratio
of weieht to supporting surface : and
upon the tetruhedral plan (Fig. 16 ) the
woight relatively to Loe wing-surface
resnains the same however larpe the
compotind kite may bhe,

PrINCIPLE
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rably gl |,l'|[l || 10T T"|H '-111l|u'"T1 l.. HETO-
-u||1.l:|- < of anyv desired
shape | Beroplomes or o
laree or stoall )

In farther :llustration of the tetra

hedral principle as applied o kil
|
I3

eiEe. O
FOCIT oS 1,

|
—.II N

pli COT
struction, I show in Ggure 17 4 photo-
':.|'|_||| of a kite which s not itsell tétra-
form, biat the framework

bedral o
tietrnhedral -.'u.-]I.-c.

'-'-.|" h i% ]'111__|, iumn i1l
This kite. nlth ot very different m
from the

construction and appearante
Arrodrome of Professor Tangley, which

The ndelnite e it
syon of the triangaline con-
sitonotion is Hmited by the
fact that Jdédd seeght in
the form of ¢mpty frane-
work as necessary i the
cettral space between the
sets of cells (see Fig. &)
s0 that the necessary in
crefse of this space when
the dimensions of the com-
Pl kite are materialls
sneregsed —Iin order 11-:'-TL.
serve the stahility of the
kite 1n the air—adds stll
more dead weipht to the
larger slroctures. LUpon
Lhe tettahedral plan 1ilns-

tiated in Fies: 14, 1%, 1164,
no  necessity exigts fot
cmpty. framewnrks in the
central  spaces, for  the
mode of construcbion  gives
without it

Tetrnhedral kites combine ina marked
degree the |--.-_;1]- ies of strength, light-
nesd, and steady fight : bnt forther ex-
Tlr"r'i'll_'lr_']'l‘[._ are 1'|||1:..r|-|| befors :t|1- T
that this Toim = the best-for a kite, or
that winged cells wathont borizontol
peroplanes constitute the best arrange-
ment of aero-surfaces.

The tetrahedral pripciple cnabies us
Lo construct out aof Heht materials soliud
rameworks of almost any desited form,

and the respgliinge structures are adms

syltelity

A EEODRNNOMIT EITI JERT

HIs =

EXTOTHE ATK
WHEX I

(] .7 o

R IED IS & 3

I sawin successind |1.':--]LI. over the Poto-
moc o few vears ago, bas vel a suggest.
iveness af the -".u-rnrlrn.-ﬂ.t .1||c~1'.*. 1t, and
it was indedd Professor Langley™s appa-
rutns that led me: to the conception of
this form

The wing surfaces eonsist of hori
zoptal aspoplanes, with obligoe steady-

g surinces al the extremities The
ol of the mnclite has the foad of &
boat., aml ths superstracture formmg

the support for the asroplanes extends
arross the boat o either sade 5t two
points mear the bow and stern. The
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torm  substantially
artanged dragon-fy

-_-_|-'|'|1=i;|1'-;- SUTIONCES
two pairs of wings
Thg-

1 ASTETOLL.
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F iy, 10 KITI N THIN Al

ARKOTINM AL

The whole framevwork for the ot

il wings 1= formed of tettahedral celis
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having the form of the regular teim
hedron, with the exception of thediag
ol bracing at the bottom of the suy
structure

AT trnrtis otk 1o

RS

kite
fl_].[ gl @ steeadds
thia kite it'a ¢alm by
attaching the cord—in this case a Ma-
riila horse. Fip-
ure t8 shows a1 photograph of Lthe kife
just riging into the air, with the horse
in the foreeround, but the conpecting
rope does tiot show. Fignre 1g
photograply of the kite atits pomt of
grreatest elevation, but the horse does niol
appear in the pictare.  Upon releasing
the rope the kile descended so gently
that no damage wits done to the appa

ratus by contact with the ground,
Figure 20 shows a nindified form of
the same kite, o which, in additon to
rI.._ cerriral |'|-':I1_ there were TWo .'-]lIr.'
flonts, thue nd -['l:-1'.;_' the whole structure
to float upon water withont npsetimg
An attempt which almost ended dis-
astrously, wias made (o fiv this kite 21 o
groow] saling: breeze, but g sguall struck
it _ The kite woent
up, liting the two men who held 1t off
thear Jeet (M course they let oo n
iv, fnd the kite rosesteadtly i th

|. HF i
cord (o Manila rope

Aa
be stronge,

I have Tlowi

i 'ill_ —t Il O |.!!II|"|i'._

| ST

elore | wie &t fo

211t it the Hyinge

FLNATT ST

1T}
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4 inch diameter) made an angle with
the horizon of about 45° whent the rope
snapped under the straom.

Tremendins osciilations of a pitching
charncter ensued ; but the kite was at
such on elevation when the accident
happened, that the oscillations had time
to die down before the kite reached the
ground, when it lapded safely wopon
even keel in an adjeining field and was
found to he quite uninjured by 1ts roogh
CXPETIENCE,

Kites. of this type have a much
greater [ifting power than aone would at
first sight suppose, The natural as-
sumption s that the winged superstrie-
ture alone supports the kite in the ar,
andd that the bomt body aml floats repre-
sent mere dead-load and hewl resistance.
Butthisis far from being the case. Hoat-
shoped bodies having a V-shaped cross-
section are themselves capable of Right
and expose considerable surface to the
wind. I have successinllv flovwn a boat
of this kind as a kite without any super-
structure whatever, and althongh it did
not Ay well, it certainly supported itsell

231

i the air, this demonstyating the fact
that the boat surface 1= an element aof
support m compound structures like
those shown o hgures 17 and 20,

OF coitrse the use of a tétrahidral cell
1s pot limited to the construction of a
framework for kites and Hying-ma-
chines. It is applicable to any kind of

stricture whatever in which it is de-

girnble 1o combine the qgualities of

strength and lightness.  Just as we can

builid houses of all kinds out of bricks,
a0 'we can build structures of all sorts
out of tetrahedral frames, and the struct-
ures can be o formed as to possess the
satte gualities ol strenpth and lightness
which are characteristic of the individ-
tul cells, [ have alresdy huilt a honse,
o framework for e giani wind-break,
three or four boats, s well as severnl
forms of kites, out of these elements,

It is not my object in this communi-
cation to descnibe the experiments that
Have been made i iy Nova Scotin lab-
oratory, but simply to bring to your at-
tention the 1m eof the tetrahedral
principlein kite construction.

APPENDIX

Cofyriond, roaz, oy fhe Nafiopal Geogpraplne MHagazine

Through the courtesy of Dr Bell the Natioxar GrocrRATHIC MAGAZIXE
15 fable to present as an appendix to this article o =eries of some seventy illustra-

tions of experimental forms of kites and stroctures wsed by Dr Hell
illastrntions were selected by the editor frone several hondred
piitures were taken and

notebooks, The

The
pictures in 1ir Bell's

developed by Mr David George

MeCurdy, the photographer of his laboratory, with the exception of Plate 171,

which was taken by Mr F, Tracy Hubbard.
tions were written by Tir Bell by reqguest.

The notes explaining the illustra-
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NOTES ON THE PRECEDING ILLUSTRATIONS

By Arexasper Granam Hrro

Coprmight, reoy, &v e Naterral Coragraphie Magasine

fate . —1, Cellnlar fromework for
body af Multicellular Giant Kite, Al-
though not built up of separate individ-
unl ¢elis, the frame iIscomposed cxseufadly
of mine tetrahedral cells conmected to-
gether, corner to corser, at the tops,
and held n position. below by means of
two paraliel sledge runners braced diag-
onally: with wire. Tofal length, nine
meters (294 feet ),  The dingonal wires
do not show in the picture, and it may be

ossibie thot the photograph was taken
efore the rectangilar part af the struct-
nre wis braced.

7, Cellular framework shownin Neo. 1
sitovided with two covered cells to con-
vert it from mere dead weight to be
carried by the superstrocture mnto areal
flving strocture by itself.

1. Cellular framework shown in No. 2
sipported in the mir as a kite without
any superstrocture whitever, It isfly.
ing Ty o rope attached to the front cell
and has also a stery line to fncilitate
Lanidisg.

4. Dpe of the individual kites form-
ing the cellular unit or element of the su-
perstrocture of the Multicellnlar Chant
Kite (formed of two trmngolar kites
ane insite the other). Thesuperstruct-
nre was composed of seventy of thekites
shown in No, 4 tied together at the
corners, armanged i two sets of thirty-
five kitescach, Theseventy kites were
tested individually before being com-
ued, and each was found to fiy well
by itself.

Mafe I —Dilferent views of a Multi-
cellular Ginnt Kite.  The framework of
the body is of stont material composed
partly of tetrahedral eells, but the sledge
ricnners at the bottom, being parallel,

require diagonal hracing; This same
body is shown in Nos. 1, 2, 3, Plate 1.
The superstructtre 48 of Hght matérial
amd s composed of o triangular kites
{like that shown it No. 4. Plate 1) tied
together at the corpers ahd arronged in
two sets—ome at the bow, the other at
the stemn,

Mate [l —=The Multicellunlar Coant
Kite rmising into the air.  The hody
broke a5 the kite went up, so that no
photograph of the kite conld be taken
at a higherelevation, The light stper-
structure seems to have escaped mojury
in the air, but o few of the constituent
kites were broken by cotitnct with the
ground and the broken framework of
the beddy, It is somewhat remarkable
that the stout body sticks should have
given way rather than the frogile sticks
of the superstructure.

Mate FT.—Giant kites, too large to
pass through the double doors of the
storage buililing, had to be put together
it the open field. This proving to be
impracticable withont some sort of
shelter from the wind, n wind break
became a nepessity, and | determined to
build one out of tetraliedenl cells, Alter
the nevessarv taumber of tetraliedral
cells had been prepaned they were put
together in oo single day, the ridge-pole
being added subsequently. When the
kKite-Aying experitients ceased for the
sepson the framework was taken to
pieces and the tetrahedenl cells em-
ploved in the construgtion of tetrahedral
houses—coversd  with' fent-cloth—for
the shelter of sheep, The moterinds
can be reassembled atl any Hme desired,
and the wind-break rebuilt in a few
hours, The photographs illustrate dif-
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ferent stagesin the process of construc
tion :

1. Tetrshedral cell emploved n prak-
g the framework of the wind-break,

2, 3. and 4. Thewindbreak ' pro-
cess of constraction.

fate 1—1. Wisl-break completed,
showinyg camvas rolled down.

2. Wind-break showingcanvas raisel.

3. End view of wind-brenk.

4. Model of the frnmework for a tet-
ruhedral house.

& Tetrnhedral nuts for Tastening tel-
rahiedral frames together.

Made 1'f.—1. The observation:house
whers the kite experiments are observed
and noted. The house itself is of the
tetruhedral formn.

20 Front view of winged boat, the
framewnrk of which s constructed of
tetrahedral cells.

3. Another view of the winged boat.

4- The winged hoal in the ait.

Mty ' —1. Atéerrahedral frame of
tetrphedral cells; winged on the outside,
with an internal seraplane.

2. A kite formed of two tetrnhedinl
structures hike that in No, 1 connected
together by o framework composid of
tetrahedml cells

3. The kite of No. 2 fitted with com-
vound tetrabedml frames at cither end
converting the framework into  the
form of n bont, This same kite with
the framework coversd constitutes the
winged boat shown in Nos. 2, 3.and
4, Plate V1.

4 The kite of No. 2 1n the sir.

Hate 11—, Non-capsizable kite.
When from any cause the kite tips to one
side the lifting power increases on the
depreswed side and diminishes on the ele-
vated side, thus tending to right the kite.

1, Noncapsizable kite flying from
flag-pole

3. Tetraheilral frome used inthe con-
struction of the winged bomt shown in
Plate VI ; niso nsed m the structures
shown in Plate V11

4. Portions of the kite shown in Plate

Princirre iy KRiTE STRUCTURE
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Vil No, 3. 1n s=ctions ready o e ted
topether. '

fafe [ —Photographs illustrating
moile of studying the tehavior of bodies
in the air, whether these bodies ate ca
ble of supporting themselves in the air
or not. They are attpched to the emd
of & bamboo pole by a cord sufficiently
short to prevent them froam dashing
themselves to pieces upon the ground.
A Angpole & weed for large kites, but
a bavmboo fishing rod is more comvenient
for testitg the ﬂym;_ ualities of the
smaller strocturex. In t!h:- cases. shown
in the pl:m.' the cord 15 0 manila rope,
about 1y ineh in diameter.  Such a rope
is too heavy for light kites, bhut smaller
cords make so little tmpeession on the
pliotopraphic flm that it is often diffi-
eult when such cords are used to nn-
derstand the conditions of an experi-
ment from a photogmaph.

. A single et of triangular cells con-
stituting a hexagonal figtre with six
interior radial wings.

2. A sinwle == of tnangular eells con-
stituting the lgure of a tnisugle within
a trinngle.

3. A kite with three sete of triangninr
cells

4. Kite shown in No. 3 Hyving from
a bambod pale,

5, Twocelled trimngular kite with
rope attached to rear edge of front cell

6. Same kite shown in. No. = flown
by the bow.

Hate X —These photographs illus-
trate experiments with kites [ormed
partly of open tetrahedral cells, with
the spaces between the cells covered,

1. Kite with two pentabedral cells
clowe towether, ench cell having three
of itsfive faces covered. The rectan-
gular part of the Lkite = bhraced dinp-
oually by meaus of tightly stretched
wires.

2, Same kite shown in No. 1 at a con-
siderable elevation in the air.

3. Similar kite with four pentabedral
cells close together, each cell having
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three of its five faces covered. ‘The
opett spaces between the cells are tetra-
hedral in form.

4. Kite shown in No. 3 flying with
its rectungninr side up.

5. Kite shown in No. 3 flying with
its rectangtilar side down,

6. Kite shown ' No. 3 with: the
covering: removed from the two mid-
dle pentahedal cells—rectangnlar side
down.

7. Same kite shown m No. 6 fving
with the rectangulor side up. In'this
picture the short white lipe in the margin
of the photograph indicates the direction
of the filving cord.

Mate X —Experiments to determine
the relntion of center of gravity to cen-
ter of surfoce ioa Aying siructore by
shifting the cellular superstructore to
different parts of the body frame.

1. Supersiructure over fiirst body cell ;
center of gravity ted far back.

2. Superstructure over second body
cell.

s, Superstructure over thind bedy
cell.

4. Stiperstructire over fourth body
cell ;: conter of gravity too far fmn:r_rd
kite dived, superstructure sanashed.

Hate X —Expermments with kites
huving two =ets of cells m the supet-
sfructure ©

1. et cture over secomd and
fourth body cells,

7, Just rising in the nir,

1, Flying by cond attached to front
of first hody cell.

4. Bringing the kite down while
atichored by a bow-line.

K. "-T.upuﬁtm::-ture over first and fifth
hady cells.  Flying Hne attached to
[n:lul: of hrst hudjr cell. The appurent
smallpess of the kite shows that it is
at n considerable elevation in the air.

. Kite being landed from a distance.
Allowed to fall oo a slack line, but
checked momentarily us it nears the
ground  to reduce the rate of fall.
Again allowed to fall and the cord

Tuae Nartioval Grocrargic Macazixe

reeled in suoas to give the kite headway
ot the moment of contact with the
groud, thus cansing the stern to strile
only g glancing blow. A bow- Hire, how-
ever, lsa great safegrard upainst ujury.

Flate M. —The photographs: illus-
trate the aature of experiments muade
to test the effect of varviog the number
antd position of sets of triangular cells
upon o body framework :

1. Two sets of cells near bow, and
one stern set as a tail.

2. Kite shown in No. 1 at o grest
elevation in the air. _

3. Same kite shown in No. 1t with the
stern set of cells removed. The photo-
graph shows very clearly the bow-line
nsed to facilitate the handling of kites
in the air;, Flying by the h-uw=h.11e TE-
dutes enormmously the strain upon the
structure when the kite first heﬂmﬂ Lo
rise in the air. This strain gradgally
enses off as the kite 'nees, and when it
is ot a considerable elevation the bow-
line is made slack while the kite is held
by the other, or ** flying-cord,” which
in this case 15 attached to the resr édge
of the first set of cells, when the kite
mh:ﬁ? stifl higlu:r The how-line is
again used m bringing: the kite down,
for the body then becomes practically
horizontal ns it néars the ground.
‘This 15 ndvantageons, for it reduces the
risk of injury to the kite upon landing.
In good Aving kites anchored by the
bow the bow-line can be overrun by
the hand, or by a grooved roller, until
the kite ssreached and grasped by the
hanid without allowing the kite to touch
the grouni at all,

. Same kite shownin No, 3, but the
sets of cells separated as faras possihle
upon the body.

6. Kite shown in No. 5 nearing the
ground after an experiment. It is
flying by the bow-line, ond the photo-
graph shows the other line Blown back
by the wind, or perhaps held in the
hanids of an assistaul,

4. A kile with eight s=ets af cells.
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The spaces between the sets are not suf-
ficient to constitole the kite a good
flyer. The sets of cells interfere with
one another.
 Hate NIV, —1. Multicellular kite hav-
iy O sets of cells in the superstiucture.

3. Multicellylor kite in the air.

2. Giant kite having three 12-sided
cells, each with 6 radial witips.

j; Cinnt kite fiving from pole.

Yate X117 —i. Hexagonul kite with
six radin]l wings; Joaded in the middle
with un adjustnble welght,

3. Hexoagonal kite Aying froma fag-
sdaff. &

2. Twelve-sided kite with six radial
wings, of mmnt comstroction.
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4. Twelve-sided kite flying from n
flagstaff, |

Hate X1 —Paddle-Wheel Kite. 1.
Paddle-wheel kite on the ground.

3. Side view of same kite in the air,

3 Another photograph of paddle-
wheel kite o the air.

4. Emel wicw of padidie-wheel kite.
In mast of the photographs the Aving-
line is favisible, but in above phato-
graphsand otlers the visibility has been
improved by tying pieces of colored cloth
at intervals npon it, asin the tail of an
old-fashioned  kite, thus enabling the
direction of the cord for n short distatice
from. the kite to be visible as a dotted
line upon the photograph.

MR ZIEGLER AND THE NATIONAL
GEOGRAPHIC SOCIETY

T the invitation of Mr William
Ziegler. the Natiohal Geo-
gruphic Society is to direct the

seientific work of the north polar expe-
dition which Mr Ziegler has equipped
and which 1s known as the Ziegler Polar
[ pedition.

The Nationa] Geographic Society s
chosen us its officinl representative on
‘the expedition Mr William J. Peters af
the 17, 5. Geological Survey. Mr Pe-
ters will e secomd in command, amd
will have entire charge of all the seien-
tific observations and determinations of
the party. Mr Peters is one of the
spletdid corps of explorers of the 17, 5.
Greological Survey,  He has made sev-
eral motable journeys in Alaska, the
most remarkable of which was in 1901,
when, us leader of a Survey pariy, he
made o sledge jotrmey with dogs of
1,00 miles ® _

The expedition sails from Trondhjem,

"Ser MNATIONAL GEGGRAFEIC MAGAZINE,
vaol 12, 159G, P 3g.

Norway, ahont June zo, on the steam
vacht Admerica, which has been thor-
onghly overhauled and stréngthened
during the past vear. They will al-
vance 85 far north as the <hip ean take
them, and will then land on Frane Josef
Lamd, where the winter will be passed.
As =oon as light returns in 1gog the
march for the Pole will Tegin., The
Aweriva stays with the party.  In June,
repag. an auxiliney vessel, under com-
mamd of Wm, 5. Champ, will go north
to catry additional supplics amd 1o escort
the expedition home,

The commander of the expedition is
Mr Anthony Fiala, of Brooklvn, N. V.
Mr Fiala was se¢ond m command of the
hirst Ztegler expedition. He i# about
13 vears of nge strong and vigédrons,
and would seem to have all the require.
ments for a suceesiul leader of an nrctic
expeddition.

r Zicgler has shown himself an
enthusisstic and geuerons sapporter
of arctic explortion. When his first
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expedition returned unsuceessinl i
reaching the North Pole, though it had
cost him several hundred thousand daol-
lars, he at ocnce annopnced that he
would send out a scond expedition.

Fvervthing that experience or thoopin
oonll suggest hus been provided,  The
piarty will take 30 Siberian ponles with
them.  The last expedition had a nom-
ber of these ponies and fouml them
much superior to dogs.  They sre both
stronger amd more emduring than diogs,
antd while thev eat more they ‘can carcy
more in proportion. The ponies can
oo anywhere that a dog can go and are
more reliable, for when they come to a
hammock they do not dart in different
directions aml npset the sledges. Hay
to feed the ponies i being cdarried in
solidly compressed bales,  Besuies the
ponies, 200 dogs are also taken.

On the first Zicgler expedition eight
nationnhities were represented, and great
confusion resulted beoause af the vare-
ties of liiguage. Evervmember of the
rre-:ir.-nt expedition is.an American by

iitth, of natwralization ; most of the
mien hoove hiad experience 1 arctic work
before, efther in Alaska, Fhadson Bay,
or on whaling wvessels. The sailing
master, Captain Coffin, as captuin of a
whaler s for 25 veprs battled with
the arctie lee. Mr Russell W. Porter,
of the scientific staff, has had service in
Gireenland with Pearv and alse accom-
panied the first Ziegler expedition.  Mr
Franeis  Long was a member of the
Crreely expedition of 1851-"84,

Mr Ziegler’'s ambition 1o plant the
American flag at the North Pole is
patriotic ond Iandable. The Natiohal
Geogrophic Society s glad to indorse
his worthy object und to wish him and
his zallant men suceess.

The instructionsof the National Geo-
praphic Soclety to Mr Peters regnrding
the scientific work to be done are sum-
marized m the following report ity Pres-
ident Grabinm Bell by Mr G, K. Gilbert,
Chairman of the Research Committee ;

work os may fall to his share.
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Mav 19; 1903.
Dr Arexaxoes Garastanr Berr
Frewtilent Nalicnal Ceographic Society.

Digar Siw; The Committer on Re-
search was instructed by the Exvcutive
Uomrmittee of the Society o consider
the possihilities of scientific work by
snd finder the direction of Mr Peters
durtng the Liegler Arctic Expedition,
andl to redommend the lines of investi
gation to be followed. 1 regret to say
thiat the commitiee has not bheen plile
to hald ¢ meeting, on accoont of the
enwagements of its members, ad espe-
cially the alizence of several members
from: the citv. 1 have, however, con-
ferred personully with Dr Mersiam,
Genersl Greely, and Adniiral Melville,
of my colleay tes on the commitiee, aml
alse with Professor Moore, Chief of the
Weather Bureau ; with Mr Tittmamn,
Supenimivndent of the Copst Survey,
and with other officers of the Coast
survey, and as o resuit of these confuer-
ctces T feel warranted in making ceps
tain Tecommendntions concerning the
lines of research which mav hest he
undertaken by Mr Peters:

The comaderations influencin g the -
lection of these lines are (1) that Mr
Peters will have gery little skilled assist-
amee © (2) that during the long pighe
to be ‘spént in camp on Frane Josef
Land there will be abundant tine at
his dispusal, including his own and that
of various opssiskants, aud (3) that in
the jounrney northward his attemtion
will be quite fully ocenpied in the work
of determining the ronte and position
of the party, and with such execntive
I think
it well, therefore, thut he Hmit his plan
for research chietly to such lines s can
I best followed on the lond, amd that he
restrict his attention in the main to such
stizdies as his education and previous
training best goalify him to conduet.

Crraiady.—1t 15 recomimended that o
determination of gravity be maile by
pendulmn observations at the winter
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camip. With the assistance of Mr Hayv-
ford and other officersof the Coast Sur-
vey, Mr Peters is now making prepara-
tion for that work.

Lder,—It 1s recommended that sys-
temuatic tidal observations be mule at
the base camp. n continitous tecord

being muintamed through a complete

lunation and so much longer 53 oy be
necessary to eliminate oy irreenlarities
occasioned by storms,
Mr Peters is receiving instractions from
i Harris, of the 17, S, Coast Survey.

Afagmetiom,—1t s recommended that
systemmtic observations of the dsuoal
magnetic elements be made at the hase
camp. It = important that the dedling-
tion be observed, if possible, at some
point where ot previous record hus heen
miade, aud also thot the mognetic station
of the present expedition be definitely
marked and recorded, <o that at any
futare Hme It may be possilile to reoce
cupy the station. The determination
of declmation will have immediate fim-
portance 1o connection with the main
purpeee of the expedition, because if
the Pole is approached the compazs will
afford the most trusiworty meanns for
orientation amd for the determination of
the proper route 1o be followed in re-
tuming. Conversgly, the traverse of
the journey an the jee, taken in con-
nection with-astronomdeal observations,
will throw light on the position and ctir-
vature of the magnetic meridians in the
polar region—a field of inguiry which
has heretofore been occupied only in a
theoretic woy,

Anrora.—In connection with system-
atie magnetic work, it is desirable o
make svstematic ohservation of nuroras.
recording phenomena with some ful
ne=s,  The guestion whether the au-
rora is ever nccompanied by sound is
oni t which attention may well be
Liven,

Meteorpiogry,—11 1sthe opimonof Pro-
fessor Moore that in the presemt state
of meteorologic investigation the regu-

For this work
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lar observation at Frane Josef Land of
prressure, tempernture, and surfice wind,
while desirable, & less important than
the determination of the height, drift,
and velocity of clonds, Professor Moore
has undertakien to prepare instructions
for-such n determination,

Sear-Liplh,—In the judemwent of Ad-
miral Melville, it is very desirable that
sonndings be made during the torth-
ward journey, especially as the resnlts
of such soundings un the outward jour-
ney may mid in the determination of

sitton  during the retarn  journey.

ey will, of course, make contribution
to the general body of geographic in-
formation, and suppletmont the impor-
tant determinations made by Nansen,
Whether it will be practicable to carry
on the sledges any apparatus adequate
to reach considerable depth i=a goes-
tion which may advantageously be con-
stdered on shipboard,

( Mher (Mwrvafipns.—It is not recoim-
metded that any special preparation he
made for observations i geology, zoil-
ogy, or botany, althoongh the peologist
will welecome samples of prevaling
rocks, and especially anv fossils which
may be found, and the zoologist will be
gind to have record of bivds und mam-
mals seen, so far as the members of the
party may be able to idemtify them,

Yours very truly,
G K. Giuprunr,
Chrairmban KNeveiren Conemiiitier,

The names of the membersof the ex-
pedition and their duties follow :

Conunanding officer, Anthony Fiala,

Brooklyn, N. Y.
Ficdd fApariment

Chief of scientific staff and second in
comtmand, William |. Peters, Washing-
ton; D, C,

First assistant scientific staff, Russell
W. Porter, Springfield, Muass

Meteorologist, Francis Long, Brook-
Iy, N. Y.
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Surgeon, Dr Georpge Shorkley, Cam-
den, Me,

Assistant surgeon, Chas. L. Seitz,
Bvansville, lInd. ; assistant surgeon,
J. Calin Vanghn, Farest Hill, N. J.

Veterinarian, H. H. Neweomb, Mil.
ford, Mass.

Quartermasters it charge of sledge
eguipment, Charles E, Rilliet, 51, Louis,
Mo.; lefferson F. Moulton, Second Cay-
alry, U. 5. Atmy.

Third assistant gquartermaster, R, R,
‘Tafal, Philadelphia, Pa.

Fourth assistant quartermuster, John
W. Truden, N. Y. city, X. ¥,

Asxsistants in quartermaster's depart-
meént, Johi Vedow, Massi: Permoe
L.e Royer.

“ Ak Lhepariment

Captain, Edward Coffin, Edgartown,
Mass,

First officer, Edward Haven, Lyomn.
Mass,

Second afficer, James W, Nichols.

First quartérmaster, Allen W. Mont-
rose, Lowell, Mass,

Seconid  quartermaster, Willinm R
Mevers, Boston, Mass.

Tue National Grocraraic Macazing

Third quartermaster, Franklin Cow-
ing, New Bedford, Mass

Fourth quartermaster, Chas: Kunold,
MNew York.

Seamen, darry . Burns,  Dunkirk,
N. X. ; D 5. Mackiernan, Dorchester,
Mass, ; Alfred Beddow, London, Eng. ;
Clarence W, Thwing, Boston, Mass. :
Ebpal L. Perry, New Bediord, Mass. ;
Enfl Meyer, New York ; Joha DPufiy,
Waltham, Mupss: ; Willlam Ross, New
York:

Assistant steward, Spencer W, Stew-
art, Brooklva, N, Y,

Cook, George H. Smith, Somerville,
Ma=s

Hoy, James: IDean,
Mass.

New Hedford.,

limgineey’ s ﬂt‘ﬁ;r.rfmmf,

Chief engineer, FH. P. Hartt; Ports-
month, Va

First assistant enpinesr, E. L. Vamey,
Comden, Mnne.

Second  assistant  enginesr,
Vedow, Boston, Miass.

Firemen, George 1), Butland, Brook-
lyn, N. ¥.; Charles E. Hudgius,
Noriolk., Vi '

Antein

GEOGRAPHIC NOTES

NATIONAL GEOGRAPHIC SOCIETY

T a meeting of the Board of Man-
agers of the National Geogmaphic
Society on May 5, it Alexamler Gra-
ham Bell tendered his resignation as
President of the Society. Dir Pell stated
thot owing to the pressure of work he
fonnid it 1mpessibie to give tothe Hociety
the thovpght thit the pasition of Prest.
dent demonded. The resivnntion of
Precident Hell was accepted by the
Board with profoumd regiet, to take
effect o the election of s successor.
Dr Bell was appointed chairmian of a
committee of three to consider and nom-

mate 4 syccessor, T lUe other two mem-
bers of the committee, sppointed by the
President, are Dir Willis L. Moore, Chief
U. 5 Weather Burean, and Mr ;. K.
yilhert, 11, 8. Geological Survey, Asx
no election will bBe made wtil the fall,
T Bell will continue us President of the
Society for somes mionths,

AL the same meeting ol the Hoard,
Viee-l'resident W ] Melee was ap-
pointed chairman of the Committes o
the International CGeograplical Con-
yres< which i2 to weet in Awerlea in
1oy under the nuspices of the Nationa]
Geographic Society. General Groely,
the origial clhuirman of thils committes,
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wos cothpelled to resigon the chairman-
sinp because of 31l health and the pres-
sure of afficial duties.

At agndjourned meeting of the Board
held May 18 mesolutions were unani-
mously pasced indorsing the movement
to hiring the remains of Jomes Smithson,
the foumder of the Smithsonian Instito-
tion, to Americn, amd inter them in the
grounds.of the Iustitution.

The Geographical Society of the Pa-
cific lias taken similar action.

ALASEAN SURVEYS, 1903

HE operations of the United States
Greologien] Burveyin Alaskn dur-
ing the coming field !'-En._mﬂ will he along
the same general Hines that have been
followed during the last fewr vears, ex-
m:{lt that the m:-rl-: contemplated In-
volves mather more detailed mapping
and i tion. The general policy
of devoting special attention to regions
of gredtest activity in mining affairs will
he continmwed.

[t is plinned to complete the surveys
of the Sewan!l Penim=uln, which has
teen under ipvestigation for several
years.  This peninsula embirices wliat
are up to the present time the most jm-
portant gold placers of the entire terri-
tory. Mr Arthur ]. Collier, with an
assi=tunt, will make a specinl study of
the geology and mineral resources of
the ﬁunt'hem and northwestern part of
the peninsula. It is intended that his
work shonld supplement that of previous
vears, abd that he shonld pay special
attention to the developments that hove
been made durmye the last sason. It
i= hopad that by this meéanus [Grther
light will be thrown on the occurrence
of placer gold m the various forms of
deposits inwhich it is found. To Mr
D €. Witherspoon will be entrusted
tlee topographic survey of the north-
casiern part of the penins<nla, mncluding
the goldl fielids adiacent to Deering.. The
penlowic work of thils aren will be duly
arranged for.

Two poarties will he organized for
surveys in the Yokon gold district
Oue party, led by Mr T. G. Gerdine,
will make o topographic survev extend-
mg from the Fortvmile region westwarnd
to the Tanana River and embracing as
wide o belt as length of seasom and eli-
matic conditions will perwit, a special
effart made to reach and map the
lowet Tanuoa pald fields.  The second
party will' be 10 immediate charge of
Mr 1. M. Pritudle, and will have for its
field of operations the Fortymile aod
Bireh Creek regions umd the newly dis- -
covenx] gold helds near the lowet Ta-
nang.  This party will make o geolog-
ical iny tlon and an examination
of the mineral resources of the an.
Thess two utﬁlnﬂjm. it is expected, will
obtain much information in regard to
the new gald fields on the Thunann, which
are reporied to be very rich,

The mvestigation of the stratigraphy
of the Yukon, begun by Mr Collier dur-
Hig the last season, will by continued by
Dr Arthur Hallick, Dir Hallick will
visit 0 number of points on the 1 pper
and Lower Yukon with n view to de-
terinining the stratigraphic positidn of
the coal-bearing horzons by special
studie= of local arens and extensive col-
lections of fossils.

The Kavak Island and Controller Bay
petroleum and coal felds will be the
subject of a preliminary examination by
Mr Frank C. Schrader. It is plunned
that Mr Schrader shall spend abotit two
months in this regon, with o view to
aecertuining the extent of thede im-
portant deposits and their probable
econnimic value. Late in the season
Mr. Schrader will mnke a more hasty
examination of some of the petrolénm
and ecoal localities on Cook Iilet,

The investigations in southeastern
Alaska will be made by Dr Arthur ¢
Spencer, who, with an gesistant, will
mike a special study of the Jonean
mimng district and map the geology of
the adjuacent region.  For this purpose
n detntied topographic map was made
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during the lost season.  DhrSpencer will
also make preliminary examinations of
sonie of the other mportant minding dis-
tncts of soptheastern Alaskan,

Mr Alfred H. Brooks, who has charge
af thé geoloyic work in Alaska, will go
to Junean m theearly part of the season,
andd later will join Dr Holliek's panty
on the Upper Yukon [of somie struti-
graphic studies. Later still, in com-
puny with Mr Prindle, he will visit the
Tanann gold districr.  The monmth of
Sueptember will be spenit by him in the
Nome and adfacent gold fields of the
scwarid Peninsula

GOLD) DISCOVERIES IN ALASKA
A STRIRE of rich placer diggings

has been made in Alaska, in
the Uirdle City noning division., on
the tributaries of the Tanana River,
o listrogt in which for several vears post
American mmers have made a thor-
ough -senrch for good placer-nining
deposits withont success,  The preseut
strike seems to be one of more than
ordinary, importance, aml has eansid
a stampede of miners from Dawson City
and pther districts to the vew felds, Tt
is nnsafe to predict too much, but the
peneral opinion seemsto be thot a lnrge
and productive placer field tn American
terestory s at lost been struck.  Circle
City is pructically deserted 4s a result
of the rush. The Eagle-Circle route is
reported to be the best means of reach-
ing the Tanpna from Dawson, as the
tratls by Fortvymile and Good pasture
are nnbroken, and no supphes are nvail-
able., From Fertymile to the new dig-
gings the dstsnce 15 160 miles,

The region of the recent discovery is
not vet sprveved, though the United
States Geological Survey has made
several explomtions i the vicinity,
Thtse cxplorations are a part of a
general system of preliminary surveys
which the Geologion]l Survey lias been
carrying onin Alaska as rapidly as pos.
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sible during the last five vears. A re-
port entitled A Reconnaissance in the
White and Tunann River Basin,” by
Allfred H. Brooks, contams the results
aof a reconndissance mmde 0 1598, It
deéseribes hriefly the geopraphy, geol-
ogy. climate, and timber of the region,
aml, =0 fur as the character of the in-
vestigation would permit, dealswith the
minernl resources,  The party left the
coast at Skagway in March, 18g5, and
made = way inland for abotit 100 miles
with sleds ; then, after waiting npntil the
ice on the river broke up, it continned
down the Lewes and Yakon rivers in
cances to the month of White River,
That river had never before been as-
cetiiledd In boats because of 3ts mad,
rushing current,  After six weeks of
hard labor the party sncceeded i drag-
ging canoes and suppiies ap White
River 130 miles, where a portage was
foumd to Tooana waters. The dowti-

stream trip to the month of the Tanana,

n joumney of about 6o miles, voctpied
amonth. The party inally reacherd the
Yukon after a canoe joumey of 1,600
miiles,

A second report by Mr Brooks deals
with the Upper Tanaons Hasin and s
entitled " A Reconnaissance from Pyra-
mid Harbor to Eagle City, Alaska,™
This also treats of the geography, geol-
oy, and mincral resources of the region
traversed by the party. 1t is based on
u joprney made with pack horses from
the coast pt Pyramid Harbor, south-
vastern Alaska, to o the Yukon, near
the internationnl boundary, The trip,
which occupied about three months and
wits made on foot, ageEregated about Goo
miles,  Soardoous wis the jouriey thit
only five of the fifteen horses that started
with the party survived the trip. The
chief difhonlty with which the party had
to canitend wis the many turbulent rivers
that had to be ecrossed.  Thiree hots
were bt by the party daring the course
ol the stnmmer

A third jouriney was moade by Mr
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Brooks through the Tonana Hosin doer-
g the smmmer of 1902, Thisextended
through to the Yukon from Cook Lulet,
by the Lower Tanann Valley., The re-
puri an this expedition is now i prep-
arntion.

DECISIONS OF THE 1. 5 BOARD ON
-' ﬁmaﬂ’?m: MNAMES i

Foom Jasoary to May, Baih lnclusive, 1903
Suanioh ; luke, Take County, Minnesotia | mipd

Agamuak'i,

Altila ) pestailior amnd railroamistation, Setic
Corermty, Uhio (ol Rldvesda ).

Halsam | momnntein in the Catskills, Green
Coutity, New York | rot Shed] por Shent] |

Banwtan; river trilutary (e Shepoog Blver S
the northeast, Litchbah] Counity, Connect
teot (ol Shepame nor East Deinch She-
i ). :

Harmwk { monotain fu Canman,  Litehifeld
County, Conmectivay (oot Gurtock ||

Misswnod | lake, partly in Leke County, Min-
mesitn, lyving acreds the  international
boumidary line (pot Heastmopay,  Pos,
Rlane, nor Whit=wisil | _

Necstok ; brook amd pomd {n Saltsbiiry, Liwh.
Aol Coumy, Condectieut (ot Teaslick,
leeslake, Hers Lick, Peestick, Hees:lake,
ik Manoook )

Belle Avr: mountain  aml post-affice, Ulstes
County, New York (oot Dellie Adr, Belle
Avre, e Bellvayre'.

Heme | post-tifice, town, aml village, Alhany
Contiily, Sew York | nel Bern ),

Car oreek, Faltan aml Montgomery Coime

ties 5 lokie amd town, Falton Counmy, New

Vork |not Garmgal.

Cary ! lake in Whitney Preserve. Hamilton
Costinty, New Yook (ot Carey noeUsrrwd,

Castan: 1 oneek, rollroml sation,  aod  valley,
Los Angeles County, Califoriia | a0t Cais-
bafe wer Cnsdisg .

Cheshnina; river, Mhitmtary to Copper River
Frowm the visd. Ninska | oot Cheslmi)
Chumstick ; creek, Uhelun County, Wisbing:-

ton ol Chumpstick ),

Cypress ¢ lake, pirtly o Lake Gty Minne-
soti, Iviing mepiss thiy Enternntion] Do)
a1v line i not O4ter Track i,

Pweviper ; eroek. Clurk County, Arkansas | no
Deceqiler, Decosyeer, nir | et it |

Bt ereek, tribmtary to the hotdag from
the east, Alsska jnot ElRo)

Cabimichigmni ; lake, Lake Coumty, Minne-
st ¢ e Ghoshslemnielyhstimie, Gobilbwesrichi-
gomaoy, Midhilgemme; ete ).

Gatlona & srver. TR oty 10 Conpeet Riverinan
the west, Alusta el Galeo),
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Uropmatir,  post-office and . viliage, Geormmn
Township, Harrison Connty, Oltio (oot
Cretiifan, fﬁffﬂ'ﬂﬁl, nor New Jeffursom |,

Crrmws o aslaind 11 tusr=h near Efliolt, Dorches
ter Uoiinty, Marslaod (oot Wackwalmut ).

Jackson ; hole, post-office, ad valley, Uinta
Lomnty, Wyonminge (ool Tetom ), SO tsaned,
in 1828, by Captain Sublette, after kis part:
per, Puvil K joackson, of St Louis, Mo
In recent years erropeomly sllepel o
have been trie) after a notoriows consiet .
amil critlaw, ' Tetoo Jockeon,*

Jeltisim | cape, Penolweot ay, Walils County,
Mutoe | net Cellison |,

RKawisbiiwi ; rfver, Take County, Minnesota
(ot Cashaway tof Kashawnv )

Kekekably ; lnke, Lake Comiy, MMinmesols
ot Cocnguatic, Hawlk. nor Sperrow
Hawlki, _

Las Choyas § valley poar San [Mego, San PHe
Commty, Califoenta inot Chiplis, La Challa,
not Las Clhinllas . -

Levisa ; river, the west fork of Wig Sanly
River, Kentncky aml Virginda | not Lavisa
niar Tanitsa !

Low Penasipitos | canvon smd Lol grant, San
Diego Loy, Callforta fnot P Juiras
quiins, Pagusy, Petosquitos, gor oas-

it ), ; Lsigi i -

Marsheprag & river, nitars o =155k
Rhﬂ.lﬁmiuiu from Tyler Domd,’ ﬂt{‘hw:
H;hl I.!:i-u:lfi:ltt I.‘.::all'l‘u.mn:-ﬂml ; r'm\l:._ﬂ Fast Braonch
= upE, H e, ner Mashe ¥

Hrﬂ-!c:r;? r‘.LEnrJi, IE"IIE-E? Coauty, lil-ril.mnr:ul! :-Erl:
Alcadoo .

Mubi ; poowntains southedstern Arketni | ot
Mﬂ; I;'mh office amd railroad

Now Riepel - mind raibroad. aation,
Srnec ﬂmh (i oot New. Redypel,
ew Ricgle rle. )

Crgishberntnctie: ke, Lake Coneaty, Minnesots
iyt Kinghisher, Oplshkl Munele, ete ],

Pelidng § oity, capital of China (nt Pekin).
Thisis a reversid of the deciion Pekin,
e miletied Fehiruary 2, 18gr,

Pinven ; flat. Wiverside County, Califeenis
not Plmon nor Pifion

Pape | ercek, Hrje Chonty, Ohio (oot Ogeanse,
Lhgromite, por ik ),

Piatto ; ereek, Kerm Conmty, California | not
Flatn, Piato, nor Pieto ),

ot-be ;) bay frn Sooth Bass Telamd, Lake Erfe,
Citmwa Coumy, Oblo (mot Pul in oor
§athi

Pati i/ Bay ; post-office. townahip, el vitlivgpe,
Ortawa Cottmty, Olsdn (aor Pat dn ey nor
TMat-in Bay )

li.t!lu-}'r-::, ialatd i Walwsk  River, Powew
Covmnty, Tinbiami (ool Cut-=if ),

San Clemente ; cauyon. near Lao Jalla, San
Dieco Ceanty, Californin (dot Cletiente
o Seip) Ullengentis)
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San Dieguito ; lamd geant awl valley, San
Ihego Count Ly, Cabifpmmia { not San Diegito
nor- San [giiae |, -

San Emigdio | oreek, liml grant, aml motin.
tain, Kethn Counte, Califienin (nol Sun
Emodio; Sen Fonlio, nor Sen' Hmidiea ),

Shawangenk ; mountains, 1Ulster Conniyv, New
York (oot ATk ).

S Peteirs | oreek and distoict, Soperset Conmnty,
Muaryland | pol 51 Petor nore 56 Peter™s ).

Tih Juang: post-office aml river, Sun Diege
oy, Unlifornta (oot Tiinana )

Tyler g poo]l m Gosben, Litchfield County,
Uonmecticut {mot Xlaralurggunge, Tyler's,

i West Blilel.

Warhoenstinook ; bropk, or creel fn Salisbury,
Litehfield Connty, Connecticht | mit Monene
Higra nor Washinee .

Wangam { lake in Conaun, Litchficld County,
LConmectiout (oot Wangten, Whngem, toe
Wt |
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American Diplomacy in the Orient.
Hy John W. Foster, anthor of a Cen-
fuery of American Diplomincy. - Pp. 4985,
g x finches.  Boston and New York:
Hounghton, Miffhin & Coe, 1a0j.

This book covers w feld which 1o
other volome Had even attempted to
more {han touch, Thereexisted amass
of hiterature upon thesubject, but it wis.
utterly disconnected and the investigator
was forced 1o seek for 1t labopousiv at
many different sourees,  Tounderstand
any one phose of American diplomatie
stligvement in the Fast required diffi-
cult and perplexing research. Inconse-
quence few Americans have attempted
1o grasp mone thau s mere ontline,
Tlve rending public is now put in posses-
ston of an pothoritative and comprehen-
sive work—a work, too, which presents
cvery advantage of a'tompendium, but
‘n compendinm enlarged and ennched by
n chaste [lerary stvle.  We have here
an-enevolopeedie tpeatise whervin encl
part is comjoined with every other part,
and wherein the whole composes a his-
tory majestic by the grandenr and world-
witle influence of the decds it reeounts,
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Wells o slunid {n St Lawrenee Hiver, Jefferson
County, New York inot Wellesler 1.
Wenntvher . Jake, post-office, precinet, ol
remee]  ktithon, tiver, sl tomn, Chelan
Cownry, Washington | ool Wenache tior
Wetiatelel. This is o teversal of the

decdsion Wennehe, remlerdd Th 18y

Weoka | oreek, post-offioe, aml peecinet, Fl-
muode  Cointy, Alnbains fnol Wewolla,

Wewoker, Wiwoka, ete, )

Wall, ereek, Sanilusky aml Setecn Comnties,
Crhin fuot Raccodn wor 'West Hraoch
Waulfl.

Wontmpakook : pemid in Salichary, Litchhicld
Connty, Connecticut (not Tomg, Wandm-

Eﬂlli. Waonon  Palok. mor Wotes po-
(L

Wonot miine | lake in Salsbuary, Latch-
el County, Connecticul (ot Fartnoe,
Worndmscopomor, Wonohwkopwatinis, ele |,

LITERATURE

The apening  chapter ‘is preliminary,
describing early Enropenn relotions with
the Far East. It emphasizes a fact, com-
monly unknown or forgotten, that Asi-
atic prohibition of foreign interconmse
dates from hardly earlier than the begin-

ng of theseventeenth cetitury and was

mainly due to ** the violent and aggress-
ive condsct ** of the Earopean discover-
ers and adventurers who visited those
cauntries in the fifteenth and sixteanth
centities.  The chopter concludss with
the fatlure of the British expedition
unier Lord Amberst, then governor gen-
eral of India, toestablish diploshatic rela-
tions with China. That was in 1815,
The following twelve chapters, be-
ginmng with “America’s First [nter-
cottrse T mnd ending with ' The Spanish
War: Its Results, ™ samimarize the first
treaties with China and =et {orth the
stages 1n that empire's mcreasing de-
crepitude, describe the opening, tle
transformation, and the enfranchise-
ment of Japan, trace the development
of the Hawaitan Tslanids and their an-
nexation to the Urited States, pictere
the emergence of the anomalons kingdom
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of Koren;, explain the imbroglio over
the Samodan lslands, and tonch upon
the Spanish War only so far psit thrasts
upat us i territorial and political herit-
age hevond the Pacihe, he book con-
clhmles with a graphic presentation of
the national factors now imvolved m the
sofution of the far eastern problem and
with the expression of n confident as
surande that the Undoo, which has met
so well the etnergencies of the past, will
weet egually well the emergencies of
the future,

ba the compressed limits of 438 pges,
to exhanst each specific topic discussed
was nn impossible task and such a
vo writer would attempt.  The author
savs in his preface : ** The treatment in
a single volume of o subject embracing
several countries and covering more
than a century has required brevity of
statement and the omisaion of many
interesting facts.”’  Bot n master’s hamd
is shown in setring upon and presenting
essenfial facts and in throwing into dis-
tinctness not only those main  facts
but the minor facts therewith intimately
conpected,  Hence there are left upon
the reader's mind fmpressions photo-
graphic i their accurncy and elearmess,
Furthermore, the numerons. footnotes
are carefully chosen and of value to ad-
ditional investigation. There i not ong
that 1s superfluons, not one that does
not cast added light upon the text.

An appendix of 36 poges contains
the Protocol of September 7, 1901, be-
tween China amd the Treaty Powers,
the Emigration Treaty of 1504 hetween
Chita and the United States, the Treaty
of 854 berween the United ‘States amd
Japan, the Joint Resolution for annex-
i the Hawaiinn Islands< to the United
States, the Sumoan Treaty of 185y be-
tween the United States, Germany, and
sreat Britam, the Protocol of Aungust
12, 1895, and the Treaty of 1895 be-
tween the [Mmited Stutes and Spain,
To the joy of the stiudent’s heart, there
15 an admirpble idex of 22 pages.

Certuin personal charncteristios of the

201

author invest his book with o pecalinr
charm. By international consent he is
to be ranked among the ablést amd most
successfiul diplomats Americn has pro-
duced, In the special feld of diplo.
macy conteruing which he writes he has
borme a distingnished and a prominent
part. Yet it this volume he makes no
reference to himself. It = doubifnl f
the pronoun [ein be foumd from begin-
ning toend.  His nome i=sought inthe
mdex movain, When foreed by the
exigencies of s narrative to refer 1o
anviling he has himself done he hides
his - personality under the indefimte
designation of '* n citizen of the United
States.””  Such, reticence  condeIning
une’s own explons = rmEre amuonk tlie
men who have tepresented the United
States in the East.  But Geperal Foster
15 as umassuming as he s great.

Another personal charscteristic is re.
vealed 1o hits forroess and simplhicity of
stutement. The spirit of apology or
advocncy or partizanship issilent here,
Calmly, disposstonately the facts are
murshalled and the story told. A strik-
ing example among many which migit
be cited 15 afforded in Chapter VIII,
upon ‘" Clhinese Imndgration and Ex-
clusion."” This chapter deals with a
burming guestion, over which Chinese
mmmigrant arid Ameriean laborer hive
been wrought to frenzy.  Oo oo politi-
cal stibject has there been stiore intem-
perates of fecling and expression,. Yet
all that conld be said on either side is
here put so comprehensively, 30 com-
pactly, 8o forcibiy, that either party
might be content with this exposition
of its case.  Such capability of intimate
apprecintion and balanced statement 15
not wholly the result of wide experience
and profound acgunintanee with the
motives which move men. Tt 18 0 con-
se(piience far more of personnl tempera-
ment and hahit of mind.

When American  enterpmise  first
knocked at the doors of Chinn, Japan,
and Korea, those conntries—with the
exception of a few trading ports, Jiffi-
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cnit of aecess and hemmed 5 by almost
prohibitive restrictions—were locked in
seeningly impenetrable secludion, This
book is the tale of how American diplo-
mucy, more than that of uny other peo-
ple. miore perhaps than that of all other
peoples, broke through the obstacles
and hironght these orietital States into
mternationn] refations.  Blunders were
miote than once committed, More thay
one American consnl or envoy was in-
capable or unforttinate.  But the great
mijority of our epresentatives  per-
tored their parts well.  They brought
to their posts the diplomacy of practical
miett, diplomaesl in the school of experi-
ctie and sure to win over the obstroctive
astiuteness of the Hast,

But it should always be remembered
that along the paih to fing] resolts the
sailior, the mierchant, the missionary, Jed
the wav. Moreover, from their ranks
were pecruited many who pfterword
i official station memited distinetion,
Stch men were Major Shaw, Edmund
Roberts, Townsend Haorris, Peter Par-
ker, H. N Allen, 8. Wells Willinms,
atd others deserving mention.  Major
Show was supercargo on fbe fwpress
of Uhinn, the first vessel to lear the
starry flag across the Pacific.  He be-
came our first consnl at Canton, “'a
man worthy the hmor,”” Edmund
Roberts;, of New Hampehire, wans a
large ship-owner and merchant, Later
accredited enmvoy to Siaom, Muscat, and
Annam, he became *'the ploneer in

the oriental diplomacy of the United

States.”” Townsend Harris, n supet-
cargo amd merchant fromt New York,
was the first cousul general in Japan,
“megotintor of the first commercial
treaty with Japun.'" o less a bene-
factor of that Empire than had been
Commudore Perry.  The medical mis-
sionary, Peter Parker, was twice chargd
d'affmires. then commmissioner, then offi-
cient minister to Ching.  The medical
mi==ttmary, Fl. N. Allets, has moare than
justificd his oppointment under two
Presidents as miantster to Korea, The
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natme of 5. Wells Willinms, missionary
of the American Board, author of * The
Middle Kingdom.' for twenty vears
secretary of legation and often chargé
d'affaires st Pekin, 15 almoest 5 house-
hold ward,

It would hea congeninl task tolinger
i the further discussion of ““American
Diplomacy in the Orent,'” even ns it is
delightful to linger over its perusal.
However lengthy the review, much will
b Teft unsnid.

The tale this ook tells is weighty.
yet, minde ttp of peril, tact, persistence,
daring, it has the fascination of ro-
mance, Itis the record of a diplomacy
wherein honest dealing, truth, amd self-
respect were dominant factors. It is
the record of a diplomacy which the
diplomacy of any other country may bhe
in vain challenged tosurpass in ability,
in infloence, and in specess.  The un-
varnished recital of its decds casts honor
vpon the American name amd inspires
in the American reader 4 <entiment of
eratitude and pride.

Evwix A, GROSVEXOR,
Anlerd Colfege, Moo biinnefls.

The Brazilian Government hae provided
for the mappiig of 1ts termtory on a sci-
entific basis. Last vear the Congress ap-
propriatéd the necessary fumls for com-
mencing the work, and a commission,
of which Colonel Francised e Abren
Linta is president, was to leave Rio
early m May for the State of Rio Grande
do Snl to make a reconnaissance. of
the first konie to be triangnlated. The

scheme, as far as at present outlined,

includes the mepsuremment of busis at
Porto Alegre and Urugonyona, pod the
connection of these two cities by trinn-
gulation, This will ¢ive an are of about
six atd onequarter degreesof longitinde
in about latitude thirty degrees sonth.
The Superinteudent of the 17, 5. Const
pmd Greodetic Survey has been reqguested
by the commission to supervise the prep-
aration of the necéssary tapes and ne-
cessoties for the measprement of hases.
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'THE ALASKA FRONTIER

By THOMAS WILLING BALCH, A.B. [Harvard)
Member of the Philad=iphia Bar

HIS BOOK gives a complete account up to 1goz of all

the facts relating o the Alaska boundary question, in-
cluding the negotiations. preceding the Anglo-Russian Treaty
of 1825, the subseguent official acts of the various interested
governments, the purchase of Alaska by the United Stutes, the
International Law governing the case, and reproductions of
twenty=elght maps, some of them very rare. To collect the
material upon which this book is based the author traveled
as far a5 Alaska and 5t Petersburg.

“in My, Daleh's ook the matp threaids of evidence afe woven into a conclusive
whole, whicli shotld be in the hinnds of all tnterested. and the P'll!!'h'l‘ﬂll*ﬂl of. whicly
is of general impartance st the present time, "' — The Netwo Yok Hoeming Host, Apeil b5,
roag,

“"This book . . . coustituled, all things comsldersd], the most efectire, wc-
commulative, gl enebing Teow thus far diealr the Canmdinng cluim, — M éfadeiphia
Freix, Fetrmtri 22, 1o,

_ “The work of Mr. Halch . . . i by far the fullest ani] best piresesitiotion of
the American case which han ever been mude, and will be o grest value 1o the comnse]

who will appear for the Unitedd States Tefone the Rounidary Commission, "' —Saaltfe Procd.
filelloganoer, Apezd 2, rpog.

I there i any One who has any doubit as o the validite of the Ameriean
claim to all the sinmesities of the oodst north oF $4-40. it is sale 1o sy that the dotibt
conhd mever survive u oureful reading of Y'The Alaska Fromtier' ™ —fily Adastan,
SN LR, -'f_ll':'.l'l'-ll' F0, el f,

25z pages, farge Sewe.
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By Hon. JOHN W. FOSTER

Ex-Secretary of State, of the Joint. High
Commission; and Counsel of the United
States in the Present Alaskan
Boundary -‘Commission

With Twelve Maps

“The most autheritative presentation of the |
Alaskan boundary dispute that has ever been |
issued.  Published in the National Geographic
Magazine, November, 1899,
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