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GERMANY IS SHOWING THE WORLD HOW TO MAKE RIVERS
FLOW—SCIENCE IS THE MOTHER OF PROFESSIONS—PROFES.
SOR ENGELS IS SOLVING THE PROBLEM O FRIVER FLOW—AC-
TUAL EXPERIMENTS IN LABORATORY—VAST SUMS OF
NONEY NOW EXPENDED TO NO PURPOSE WILL BE SAVED—
EFFECTS OF SAND DEPOSITS, DBEDGING, NEW EMBANK-
MENTS, BARS AND CRIBS—THE RIVER ELBE IN MINIATURE

SHOWS THE WORKINGS OF THE PLAN—A NEW PROFESSION
: |
RIVER MAKING.

ANNARD

: - BAKER. , tory), has been set up at Dresden in
W by R. S.

Baker.) Saxuqy. n connection with the famous
of the | technical school of.that city. It is di-
rectly under the control and support of
the government. and its work has now
a(lvm_u‘e'd sufficiently to warrant some
description of the experiments. Recent-
Iv- 1 visited the laboratory with Profes-
for Engels, its directo and took a
number of photographs of the minia-
ture river Elbe as it had been laid out
in the experimental tank. The Elbe is

e development
it in Germany,
“Why, gentlemen,
Is of the fatherland biow
If he had “Even
fatherland blow scien-

an English

recentiv:

said

4

ke would have been as

ing dams and piers placed in its way to
keep it in order. Vast sums of money
have been spent by all the great na.-
tions, and spent injudiciously, as the
Germans believe, in dredging ch _nnels
| filling in a channel there, sometimes
| undermining a tower and often break-
| and protecting the banks of rivers. Pro-
lfex:snr ¥ngels called attention to our
{ own Mississippi river, and spoke of the
great cost of keeping it within bound
and at the same time of making it safe
for navigation. In Germany the ques-
tion is even more important than it is
with us for the reason that the country
is more densely people, the land is more
valuable and changes in the course of
fMlow in a river are therefore more de-
structive aud costly. Moreover, the
rivers of Germany are not, generally
speaking, so swift anfl long as they are
in America, and it is needful to keep
| them at the height of effectiveness as
to navigability.

The River-Building Laboratory.

It was with the idea of bringing sci-
entific methods to bear on these nrob-
lems that the Flussbau Laboratorium
was established about three years ago.
Professor Engels began his work,an the
typical Germnan way; that is, by inves-
tigating his subject thoroughly in the
weight of science, before attempting to
offer any practical suggestions. A large
room is sét aside in the basement of
the Dresden Technical school, and here,
elevated some four feet from the floor,
Professor Engels has had constructed
an iron trough or tank about seven
feet in width and two deep, reach-
ing the full length of the room. At the
uppe: end of this trough a large river
tank is placed with appliances for per-

o

» = TURNING ONTHE |
" WATER AND FEEDING IN -
THE COLCRED SANDS

L SECTION
AS LAID OUT IN THE LABORATORY

“OF THE RIVER ELBE

ef e and at only one of a number of German rivers

*h are now under discipline, and the

the same time, curious

secem. he would have had Ih‘_ results obtained by Professor Engels
hon announcing the first news of | .oun not rail to have the deepest im-
n I Lt scient departure. For portance and significance in America,
« 1 cience hg been grappling  Where there are so many navizable
v the problem of making the rivers  TVers.

- wpire flow accordingz to rule, The Need of River Reform.
and th thig in view an extensive ex- It is thg ingrained waywardness of a

to do very much as it pleases,
gouging out an embankment here and

called the Flussbau
building labora-

Jr mental station,

Laboratorium (river

mitting the water which it contains to
flow into the trough in any required
volume and in such a way that it will
exactly imitate the even flow of a river.
The experimental trough is filled to
some depth with sand and the course
of a river is laid out, angling down
t_hv trough through the sand. 1t is at
first of even depth throughout, and the
banks are protected by small bags of
shot. , Into this minjature river the
water is allowed to flow at a given

= |

speed, and Professor Engels studies
closely all those places where the san-
dyv bottom is washed out, where it is
filled in, where the banks have a ten-
dency to cave away and where new
banks are building up. As the water
flows it naturslly carries much sand
entirely out of the irough. All this is
caught and preserved in a most in-
genious manner. As the water leaves
the trough it is carried over tin ribs

Prof. Engel’s Building of Rivers.

| behind which the sand is deposited,
finally falling, entirely clear of all soil;
into a large tank at the lower end of
the trough. Here a pump is constantly
at-work driving the water which thus
comes through the “river” back to the
upper tank, thus using it over and over
and enabling the river to flow on with-
out interruption for weeks.

The Effects of Sands.

Professor Engels showed me sands of
various colors which he used for show-
ing the exact position of deposit of
sand-wash in his rivers. A red sand
fed slowly into the “mouth” of the
river would show in bars and banks
half way down or more, indicating ex-
actly where the river was, at any given
time, adding land. A little later, blue
sand used in the same way might show
the formation of still other bars, and
the removal of the red sand bars pre-
viously produced. Controlling the water
as he does, Professor Engels can have
a freshet at any time he sees fit, noting
its effect on his river, or he can imi-
tate the sluggish flow of dry autumn.
If his river is exceedingly c¢rooked he
can produce a new channel artificially
as it might be produced by a sudden
great flushing of water, and he ecan
build dams, breakwaters, piers, docks,
bridges, and so on, and note in each
case the exact effect which these pro-
duce on the river. whether they tend
to deenen or to obstruct the channel,
the influence of each as regards the

and velocity of flow. Professor Engels
also studies the effect of flow not only
in rivers havirg sandy channels, but he
also uses gravel and stone, construct-
ing islands and gravel ribs and watch-
ing the effect of each on the river.

The Elbe in Miniature.
Many of the rivers in Germany have

been plotted with great accuracy, not
only as to their shore lines, but with re-

gard to the contour of their channel
beds. With these maps and contours in

hand, Professor Engeis is now engagead
in laying out to an exact seae various
sections of the more importanut German
rivers. He duplicates exactiy every
curve, builds in every crib and break-
water, and then turns on the water at
the ordinary rate of flow of the river,
under investigation. When 1 visited
the laboratory a stretch of the Elbe
had just been completed, and a beau-
tifully neat piece of work it was, the
cribs all accurately placed and the
banks held in place with bags of shot.
The water was turned on and Profes-
sor Engels indicated with great enthu-
siasm where the bars were being bHuilt
up, where the channel was deepening,
where hoilows were being filled in and
s0 on. Then he proceeded to indicate
where a new crib might serve to pre-
serve a deep channel and at the same
time cause the river to deposit its sand
in shallows where the river might well
be filled up and add to the usefulness
of the shore properties. In each case
where a change seemed desirable Pro-
fessor Engels experiments with piers
and cribs to see which will be the most
effective. In this way he will be able,
from aectual experiments, to make
practical suggestions for river improve-
ments. The trouble has always been
that engineers said that a crib here
or a breakwater there would accom-
plish certain results, but when the
crib was built at large expense it fre-
quently happened that the irresponsi-
ble river did something quite unex-
pectedly, thereby discounting the ef-
fectiveness of man’'s handiwork. But
by testing these enginecering schemes

beforehand in his miniature river,
Professor Engels hopes to do away
with  uncertainty and loss—and the

fovernment bas so much confidence in
his scheme that it is supporting it.
Establishes a New Profesion.
The keyvnote of the whole work is, as
Professor Engels expresses it, to make
the river regulate itself._tn put dr}\\'n
cribs and other river-building devices
in such a way that the river will Keep
its own channel clear and deep enough
for navigation purposes, thereby sav-

such spaces as the engineer wishes
filled. He believes that a more thor-
ough knowledge of rivers and a care-
ful series of experiments with actual
river courses will enable man to do
almost what he wills with rivers, and
do it much more cheanly than ever
before. The work, as he says, is only
just beginning, but he and other dis-
tinguished engineers and scientists
who are interested in the work (I
talked especially with Professor Wal-

formation of bars and banks and so on,
and how deep piling must be driven to
escape under washing by a burrowing
river—all facts of the utmost import-
ance to engineers. The sand washed en-
tirely out of the trough and caught by |
the tin ribs can be gathered up and
measured, the quaptity thus obtained |
furnishing valuable data as to the rate
of deposit of rivers of various volume

! in which terts and experiments can be

ter Hemp! of Dresden) believe that
there is a great future for the work.
They see the time when all rivers will
be regulated by the advice of river-
building experts, who have laborator-
ies, such as the Flussbau laboratorium,

made. Verily a new profession is born
—river building.
RAY STANNARD BAKER.

9900 0-0)-0)- O D)-0)-)-3)-0)-0)-®- @ ,-@—.9-‘0@-@49—\.! f_r]]illltur-fn:;(,.e‘:‘ ilflpla;;(-d‘"and‘ well at. d; become a tow barge: aué the fresh water | agaimst him.
© 1 e nast called the jiggermast. That | sailor. the best helm-man, the most in-
. :p" i\'~n-‘(‘- n; 'k-. _lm_l.«m-ing fore and aft | telligent and highest tvpe of abls seaman
3 © : 'iv!‘ l‘f'\”"* I‘ e best known is evidenced by  in the world, has learned a trade on shore, |
rOm ; tO C 00 "' the act that tender racing yachts adopt | or has degenerated into a deck hand. |
. T L] e TIg in cr ing the Atlantic. | Tt is a pity that the deep waterway now |
o ; But _thf early builders of schooners. for i (-untr-n]p]r;[?‘ﬂ between the lakes and the |
: “‘"’:': '”-‘"_T"“_“,h'l" reason, perpetuated the ' seaboard could not have been in operation
G arge m.nnmnll],‘ r;n‘.‘n‘i \\'Ilsmn the Ih’rm't-_'hufnn~ the extinction - of these ;plendid
( 3 25 born, instead o ve ~—s0 that a few, comin own to |
Y HOW THE FORE-AND-AFT RIGGED VESSEL IS CROWDING THE the two masts forward and rais. | goy d h: -
G - — e o : ’i"l '\‘:T r.H;‘r mast aft, which would |
; (» * abolished (he weakness. they spread !
@ OTHERS OUT. L i them apart and placed a mast between |
Y | them of a length intermediate between tha |
Q- o-0-0-6-0-0-0--0-0-@-0-0-C-C ). two, still keeping the largest saii aft: and |
the hion. having been thus e tablished. |
has been adhered to. even in th sparring
| of four, five and six-masted vessels.
BY MORGAN ROBIZKTSON. -~ all  ships | Evolution on the Great Lakes.
Author - Son Yarn, W here An- 1 small b me bark- The immense traffic on the great lakes,
gels Fear to Tread ELd erddies, the brig evelved into the brigan- ' and the more frec nt action of the law
i which is now adopting the hetter of survival coming of the ilerce wales i"l
(Copyvright 190 by Morgan Robertson.) ¢ iress of the topsail schooner—and the  the fall—whicih destroy whoie fleets of in-
o - : topsail schooner long ago ferior c¢raft—has, in the century now end-
Y olEn e Ll crnte stically sent d I vards and i forced the evolution of the primitive
G : r = ; “ed into the par ift through all the various com-
t ¥ 5 N te of the ntage gained ses until it has finally lodged in the
gh fo 1 tho eniend and economy, th vessel. -In the early part of the
TTEW toward the schooner 'y there were rull rigged ships and |
. e in check by the und the lakes, with original two- |
. o A . of dividing a iarge chooner and large sloop. The last
I 1 rward  end, rts s=mall enough to two, fitted to survive in shallow waters,
v \ W rd from the nerhavs, 0. by the one ecan still be seen: but, with a !'ee zhore all
« h ; » nent it of the sauare rig fety in about them, the carly ship and brig disap-
B v lalay 1¢ E gale d  sea. leaving barks, bark wes, brig-
I and s and topsail oners » about nd the smali seh r of two
var to a ppeared; but barks, barkea- 1 died the bark; later the baig- i
1 ed hoist, and briga es  are s beng - antine, d from the barkentine was
1 chad: and it will so continue until evolved the three-masted schooner with
i w owners and builde e > short mizzenmast, which, for a time
AT 2 the on¢ t tained one fe: of her » nt rig, a
P he mpete fore vard : ing square 1il, above
» TR ~ on- the which she carr i triangular sail called
O running six a “‘raffee This rig I: d parfly through
" hie b n tack- the period of on  following xhc—I
e ; = — i - : =
a’ FOREMAST MAINMAST MIZZENMAST  SPANKERMAST  JIGGERMAST  DRIVERMAST
!
{
t the more conservative salt water build-
{ | ers to the improvement of their minds
i and methods; 10r, in the rig of the feesh
I i ter schooner, the weakness of the salt
{ | waier schoc ner—the difficuity of jibing tne
i { spanker before a strong wind—was re-
i moved. The smal! mizzei—as the spanker
{ {is called on the lakes—though small
i i h to be hauled aft by cne watch,
! 1 arge enough to becalm, by skil-
| ful stee . the large mainsail just be-
| fore it, which also becalmed the .foresail.
Beginning with jibs. all the becalmed for-.1
ward canvas could be hauled over by the
watch on deck: then, to finish, but a few
strong pulls on the light mizzen sheet
were needed, and the job was done,
, Ty - » AT
WANTS AN AMERICAN WIFE.
Quest of the Rich Maharajah of Kap-
urthala.
(Paris Letter, New York Journal.)
The maharajah of Kapurthala. the most
magnificent of Queen Victoria's Indian
princely feudatories, has become the will-
ing slave of Miss Claudine Sharne of
Chicago. She has succeeded to ‘thef hon-
ors lately enjoyed by Miss Daisy ELeiter.
An absolute ruler in his own reagm of .
Kapurthala, the maharajah now Rnows
no greater pleasure than to dahce attend-
ance upon the fair Chicazo girl. He as-
tonishes Paris by the dinners and balls
> SIX MaAsTeo . he gives in her honor.
SCHOoONER é The American colony believes that the
maharajah entertains the hone of taking
N —— a— » - -
f a Chicago bride back to Kapurthala with
- THE BIGGEST SCHOONER AFLOAT. him. Nothing p}n{sitih\‘o caln be elicited on
iy T e ————e this point yet. e has already attracted
1 g favor in tq that of a and but two stories | panic of 1873; but, economy of man-power | Widespread publicity by his attention to a
} enience  of high—within e: reach of the deck. nd the unwieldiness of the heavy wvard | succession of American beauties.
Lt 7 ail—until This type of vessel can be built on the growing vessels, gave it the death w“ne of them was the beanutiful Mrs.
p *aft because ' large ad the largest ship; it can blow, and finally the last yard was struck | George Law, and another was the equally
; v left  the ' managed by half the men required | —often, though, in company with the ton- | beautiful Miss Daisy Leiter, sister of the
(he sail un- | aboard the more complicated square masts, when the craft became a tow | Vicerene of India. His hopes have been
the  after | rigged ecraft; :t can take to the high | barge. : . - - crushed in Doth cases, but sti!l he goes
sail of this | sem and keep it: it can beat to wind- Then, until their final going down in the | on hoping.
dled with  an | ward in a sea that would throw a ship  competitior. with steam, existed the finest ® © S
ies  of  small | to leeward:; it can go about—head to  type of large saiiing craft ever designed The maharaiak is a nerennial admirer
I could not | wind—:in a sea that would force a ship  —oak-built, clipper-bowed. three-masted, | of American girls. He loves to en ain

to wear; Ahd it can wear, by means of

gearing. |
wind contact,

centerboard schooners—wiih short lower-
masts, long topmasts, heavy booms znd

largest masi just abaft, where a

= i A

o square rig | its n» ous points of
2 5¢ r se ..m'.»,- knv\:{" :1[,‘;‘:-.-”:: s‘;fe y as can a ship. 1 say  lght gaffs. Their masts were proportion-
‘ . ¢ cad ‘0 sointe | “‘peariy as sa{ef)'." because e rig has a , ed like those of a ship, retaining this fea-
) e n o ., was | weak noint which asserts itself in wear- | ture through the graduations of bark and
i .1'in all | ing; K is, that the lavgest sail aboard ’s  barkentine. Tn the few four-masters
s N b the wind, plm"vd upon the mast iarthest aft a evolved in their short life, the jiggermast
L or »  equlp and | weakness which has been peculiar to the | was still sm;l:e}; than the mizzen, and in
i s : | Siibomer rig ever since the day when ihe the one five-master, the spanker-mast was

Combinati ; | large <loop developed into the two-mast- | smaller yet. ;
atlon Rigs. | ed schooner instead of the eveniy balanced | Here vrogress ceased ‘: th the rise of
oFr the last rensm Lowever., ke | and convenient yawl. which carries her | the steamer, aud xodayl' emhl: hardly a
schooner Fg was conbined  with thel : large er on the lakes that has pot
‘ -
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It has even been suggested
that a detachment of them are concealed

ing dredging and at the same time fill |

about his Paris hotel.

The maharajah is staying at the Elysee
Palace hotel. It was there last month
that he gave a magnificent dinner in honor
of Miss Daisy Leiter, whom he had first
met during the preceding vear in India.
The table was laid with strange and beau-
tiful Oriental vessels. which he had

eaports, could have been inspected by \ brought from his own court, the finest of |

them, and his greatest pleasure is to.scat-
ter his unlimited wealth for their amuse-
ment. The reported existence of some
fifty-odd Indian wives somewhere in the
obscure Oriental background wi)jl alwavs
act, it is to be feared, as a bar to his
highest ambition—that of placl% an
American girl u the throne of pur-
thala. The fa Halr“lﬁ_:;dwii;h i form™

which Jvere presented to the guests after
the dinner.

_Zul ts entertainment was anite sur-
passeq ny tne dinner wnicn ne gave iater
at the same notel in honor of Miss Claud-
ine Sharpe. A company of Indian dancers
whose skill is ordinarily reserved for the
royal family of Kapurthala was intro-
duced after the dinner and gave a ner-
the magic and snlendor of
never be forgotten by the

formance,
which
guests.
Miss Sharpe seems
rajah a attr:

will

to think the maha-
tive notentate. She

very

saild of him to the correspondent:
jah of Kapurthala is very

| “The mahar
courteous, especially
women. Chicago seems to be
| favored by him. for he has
at different times five Chi
| the Misses Leiter. Miss F3 X, Miss
|Buell. who is my aunt, and myvself. The
maharajah is about 40 years old and as
dark as a Soaniard. He is a good con-
{ versationalist, and told us at a dinner
| g&iven for me some excellent stories about
tiger huntin~ in India.

toward

Americ:
esnecially
entertained
g0 women,

i [ am fond of deer hunting. This seemed
to interest him. He was surprised that a
| girl could shoot well, and laughingly re-
{ marked that American =irls can do anyv-
| thing. He invited my aunt and myvself to
| 80 to India hunting next vear. But we
eannot. Our recent dinner -sarty was at
\ the Elysee hotel. We made a narty of
| five, namely, the maharajah, his aide-de-
{ camp, Dr. Bodier of Paris, my aunt, Miss
| Buell and myself.
i “No matter how interesting he mayv be,
I do not think any American girl should
l marry an Indian prince.”

. H .
( The Failure.
(Post Wheeler in New York Press.)

i’,'l‘he end of mind-tossed tempest looks

' from cloud-rifts in the  west;

| The end of lagging iabor gilds the sweet-
| ness of the rest.

| The end of weary waiting calls two lips
i for love to kiss.

| The end of love's long journey true lov-
i ers’ meeting is.

The gale has plucked myv hreath away

* and smitten me with hail

Ths to'l that 1 have taken up has left
' mo like to fall.

The wooing that I cherished, it broke

4 my soul apart.

And love's long

Jjourney’'s ended and—I'm
heart!

3 burying my

{
|
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BY VALERIAN GRIBAYEDOFF. | He told me that

(Copyright 1900 by V. Gribayedoff.)
Near the Pont de 'Ailma and on the
opposite side of the Seine from
representative buildings of the nations

the

! stands a large whitewashed, severe and

almost solemn looking edifice which at-
tracted my attention at the moment 1
was settling an exorbitant account for
a midday breakfast at the restaurant|
La Feria. The sepulchral structure,
I was informed, was the Palais des
Congress. 1 inquired what was a Pa-
lais des Congres. The obsequious
waiter shrugged his shoulders and
said that is a palace where they have
congresses.

I rose and made my way to the op-
posite bank of the Seine. The approach
to the Palais des Congres along the
Seine is thtrough the frivolous and re-
putedly gay Rue de Paris, a kind
Midway Plaisance, which forms

of

the
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no lack
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1

after assuring
1 Poverty” would
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peopie,
imme,
education,
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Improvement in Labor Classes.
I descended P N
to unravel

of exhibit
that struck me
ors may be ence

THE NEGRO SECTION IN THE U. S.
_ ECONOMY.

fritters and the dessert the solid
dish of the Palais.

For that is the way of world's
Exposition’s Educational Institution.

The Palais des Congres is ostensibly
an educational institution. and that
may have accounted for its deserted
and foriorn appearance when -1 . first
“struck” it. 1 entered the whitewashed
and untrodden central staircase, and
wandered through spacious and unfre-
quented galleries. hung with ¢ountles
maps, charts and graphic

to

fairs.

tions in which social economists de-
light; but it was long before I discov-
ered even a guardian from whom to

seek information.
asleep, and

The
possibly

guardian was
he resented my

poking him gently with a stick to re-
of

call him to the stern realities
Palace of Congresses, for he gr
told me he did not know the ob,
this institution; nor could he giv
a fil-conducteur to help me to arrive
at an intelligent appreciation for the

in ‘the building.
“There are brochures and programs.”

he said, wearily. And handing
pile of them. selected at haza
added: *“There are so many that

will never find out what theyv ar
about.” In which he spoke t

A spacious, white and des
case led me to a room above.
looked like one immense school reom,
and the walls were covered with such
a bewildering array of charts. graphics
and diagrams that my head ached ar
the thoughts the study involved in
understanding them.

Truly, as Carlyle
omy is the gloomy science.

The attendants in this spacious gal-
lery were even more iznorant and less
polite than those below. They s
to be especially chary of giving i
mation. While looking around th
I observed the ex-president of

D
th

publie, M. Casimir-Perier, in con
sation with another distingunist
tleman, evidently distinsuished.
wore a red button in his buttonhole.
For that is the fashion of the high
mandarins in ¥rance.

I discovered later that M. Casimir-

optimism: -of the
calculated to ¢
world we rapi
i-of all possible

representa- |

work done or the things to be studied |
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THE WHITE MAN'S HALF OF TH E U. S. DEPARTMENT,
MAN IN CHARGE.

DR. TOL-

Perier was there on aceount of hav-
ing to preside over the congress of
“‘public charity and orivate benevo-
lence.”

By 4dint of diligent inquiry I discov-
ered, too, that. this upper part of the
building was devoted to the seances of
congresses, and that from. these con-
8resses the outside public were ex-
cluded. That perhavs accounted for
the’ guarded _reticence of the attend-
ants. They seemed feel proud *oe-
cause they belonged to exclusive so-
cieties.

A Japanese savant was deeply.en-
grossed in studying the titles of va-
rious pamphlets and books lying on a
shelf—"“The Secial Problem.”. ““The Con-
dition of the Working Poor,” etc. He
had”a gray and spectacles and
~which comes on men

P uskin. Encouraged,
entered into conversatio.

onomics.

where Holland exhibits her e«
{ sat there ! uliy
tigious light «

alon

Ever
un

ary.
and
exhibits re fev
a model school ¥
Not a soul ente
eries and I felt a
ing steal over me.

The United States Exhibit.

But there was work to be done. Near-

isturb m
ip Van Winkil

by is the American reom—a !_ivttlv:
chamber. “more I t than solemn,” as
Byron says of D s tomb. 1 was

survrised to see ull America, even all
social and economic Amervica in. So
small a space. After what 1 had ob-
served in the French section I_c‘:»uld
not believe that the industrial side of

i

(Continued en page 18.)
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