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wonder of this world in which we live.” Architect-
urally, the building is not predominantly either classi-
cal, Romanesque, or Gothie, but rather a combination
of elements of all three styles, with special features and
adaptations that do not belong to either. It is a
noble structure, and well sustains throughout the high
impression always made upon the educated observer
entering its magnificent central portal. ’
_— -
East African Drugs,

Of curative drugs, the East African manifests but
little knowledge. Near Lake Ugombo, asmall, wild
aloe, when the green skin has been peeled off, forms an
ice cold and healing application to burns; and in the
neighborhood of Dar-es-Salaam, a highly aromatic
plant, with hairy purple stalks, called arcazamudz, is
reputed a good native cure for pains in the stomach.
The Somalis occasionally eat the local variety of
dragon’s blood, a resin of acidulous flavor obtained
from the moli tree (Dracena schizantha). Between
Zanzibar and Dar es-Salaam occurs a creeper with bean
like, hairy, S-shaped pods having severe stinging
powers ; it is about four inches long, of yellowish
brown color, and is called #pupu. The pain yields to
cowdung and wood ashes. In the same region, a
broad bladed grass, called mwanga mwitu enjoys some
fame as a styptic.

Arrow poisons come much more prominently within
the range of native study, and most tribes use some
description of vegetable poison for anointing their
spears and arrows. The most important is a species of
Strophanthus, either 8. hispidus or 8. ltombe, which
will probably prove to be the sole source of this class of
poison used on the eastern coast, from Zanzibar to
Somali-land, and even far into the interior. The plant
is a runner, bearing large, rough ribbed leaves, arrang-
ed in clusters of three or four together. Each shoot
consists of three branches, of which one bears the seed
and the other two the leaves. The flower is yellow,
with curiously tailed petals. The seed has the form of
a huge military frog button, with lobes nine inches
long, and is the direct source of the poison. This, ac-
cording to St. Vincent Erskine, is called wmisuli in
Gaza or Southern Mozambique, and is so energetic that
men wounded by arrows in the fleshy part of the leg
have been known to die within three hours, and with
small bucks the poison takes effect before they can
run out of sight. He likens the active principle to
strychnine.

These facts quite accord with the description given
by R. W. Felkin and A. W. Gerrard (Pharmaceutical
Journal, April 9, 1881, p. 833) of the poison used by the
Wanika and Wakamba tribes, west of Mombasa, ex-
cept that several roots are supposed to contribute to
the deadly effect. These authors mention an antidote
composed of sundry roots reduced to charcoal, which,
however, proved a failure on trial.
Careful investigation of the umisuls
reveals the fact that it is a powerful
cardiac poison, as powerful as digita-
lin, and more powerful than veratria,
when injected under the skin. But it
causes only nausea, vomiting, and
some weakness when taken by the
mouth.

The flesh of animals killed by this
poison is eaten by the blacks without
ill effects. Probably identical with
this is the * poison tree,”” from the
rootTotwircir et TesoT U
land extract a black and pitechy sub-
stancefor poisoning their arrows. Per-
haps, also, the pitch-like poison ob-
tained from the boiled-down bark of a
tree used on the Rufiji River for appli-
cation to arrows, lances, and even
bullets, ard the muaci, or poisonous
decoction of the bark of a tree, em-
ployed in the trial by ordeal of the
natives of the Nyassa and Zambesi
valley, is the same article under an-
other guise.

Indulgence in narcoties appears to
be confined to tobaceo, which is very
commonly grown under cultivation.
It is a special product of the Handei
distriet, whence considerable quanti-
ties of the sun-dried leaf, beaten into
little round flat cakes about two inches
in diameter, are sent down to Pangani
for export.

The tobacco is coarse and strong,
but of fairly good flavor. The Kis-
wahili use water pipes (k7k0), made
of gourds of various shapes. They
swallow the fumes in smoking, and
seemm to enjoy the paroxysm of coughing which re-
sults.—Jour. Soc. of Arts.

ACCORDING to a report of the Church Temperance
Society, there are in New York, the metronolis of the
New World, 10,197 liquor saloons, 447 churches, and 121
‘publie schools.

THE REPAIRING OF TANKS AND RESERVOIRS.
We illustrate in the cuts accompanying this article
an excellent method of repairing reservoirs in general
and tanks, such as are used for the reception of gas
holders. Itinvolves the applic..tion of a coffer dam,
which may be made of any appropriate shape. One is
shown as applied to the treatment of a crack in one of
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BOTTOM SECTION OF COFFER DAM AGAINST
TANK WALL.

the gas holder tanks of the Consolidated Gas Company
of this city. The apparatus was constructed and used
at the suggestion and under the superintendence of
the engineer of the company, Mr. William T. Lees. To
the gas engineer this process offers the complete solu-
tion of one of his most vexatious problems.

When such a tank wall breaks, the rupture, as a
rule, is vertical, and runs down nearly to the bottom, a
distance of 20 to 35 feet. It is usually of sufficient ex-
tent only to cause a loss of water, not enough to ex-

COFFER DAM AND SECTIONS—DAM APPLIED TO TANK.

haust the tank in spite of all efforts. The general way
of mending such is to pump out the water, cut the
brick away for a foot or two in width, and rebuild the
space. Then the tank is filled again. In many cases,
after all this has been done, the crack reopensin about
the same place. When the water is pumped out, the
walls tend to contract underthe external pressure, thus
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partially closing the break. Then, after repairing,
when water is read mitted, the hydraulic pressure, re-es-
tablishing the .balance, makes the walls assume their
! old position, and the crackope.nsas before. Itwaswith
a view of avoiding the shrinkage under compression
and subsequent expansion of the walls that the coffer
dam was applied. The course of reasoning was .this.
The water, while present in quantity to fill the tank,
was assumed to keep the crack open to its widest ex-
tent. This seemed to offer the proper conditions for
repairing it. If well stopped under these circumstances,
there seemed little or no possibility of its opening
again.

The tank in question was about 170 feet in diameter
and 70 feet deep. A castiron coffer dam, of U-shaped
section, was constructed in sections, 6 ft. long and 4 ft.
9 in. in width. Flanges, faced off and perforated for
bolts, were provided at the top of the lower section
and at the top and bottom of the others, for attaching
them together. The bottom section was closed at the
base, and had a small downward extension or well to
facilitate pumping. Studs or lugs were provided by
which to lift the whole. A semi-circular groove was
carried aronnd the edge designed to come against the
sides of the tank. A 2in. Indiarubberhose, with 3{ in.
aperture, was provided to act aspacking. The dam
was applied as described below.

The sections were all screwed together, while lying on
the ground, with bolts and nuts, so as to secure water-
tight joints between them. The hose was placed in
the groove, and by blocks and falls the united sections
were raised to a vertical position and lowered into the

{tank. Several of the lugs were used for attachment of
the slings, so as fo provide a ident. When

the damm was in place, having the crack within its open-
ing, the water was pumped out by a large pump. As
soon as adhesion to the tank wall was thus secured, a
small steam siphon sufficed to keep it dry. Thus a
space was obtained nearly 5 ft. long and 15 in. wide, ex-
tending some 30 ft. down. A man was sent into the
dam, who, with hammer and chisel, calked the crack,
driving oaltum into it until it seemed perfectly filled.
The adhesion between the tank and dam under the in-
fluence of the pressure was so great that the weight of
the structure (several tons) could be sustained perfectly
without tackle.

It was applied in a somewhat contracted space, be-
tween the outer section of a gas holder and the tank.
Where the corresponding space in other gas holder
tanks is insufficient, 1more room can be procured by
hoisting up the outer section.

The mending worled excellently. The anticipated
results followed, and the tank is in use to-day.

An incidental advantage of the method is that there
is no necessity of stopping the operations of the gas

holder, at least as regards its inner section. The flange
on the bottom of the outer section, it
may be assumed, would in most cases
interfere with the use of that section.
The face of the dam was flat. The
radius of curvature of the tank was
so large that no corresponding shape
of the face of the damm was necessary,
the elastic hose accomimodating itself
perfectly to the slight bend requisite.
The application of this method to
reservoirs in general is so obvious as
to need no mention.

Py

Gas.

There are, says President A. C.
‘Wood, Amer. G. L. A., about 1,080 gas
light companies in the United States
and Canada, and of this number 153
are set down, in a recently published
list, as water gas plants. The total
nummber includes swmall and isolated
plants erected for lighting factories,
mills, summer residences, and hotels,
as well as those erected as auxiliaries
to established coal gas works, and
exclusive plants for lighting towns,
cities, and districts.

During the past twenty or more
years, the projectors of various water
gas schemes have been indefatigable
in their exertions to induce the estab-
lished companies to adopt their pro-
cesses ; and, either by force or through
threats of competition, demands for
large sums of money, or by purchase,
they have only succeeded in establish-
ing this small number of plants.

‘When a man or company of men pro-
jects and establishes an enterprise that
is for the accommodation and benefit
of the public, they are to be commended and en-
couraged in. such an undertaking. But I will defy
the projectors of any water gas scheme to prove that,
in a single instance, their operations have been for the
public good or for the benefit of the gas consumer.
Therefore it is not surprising that so few of the gas

companies of the eountry have been induced to take
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hold of these schemes; and, in fact, the only wonder
s that 1he numbers mentioned above have allowed
themselves to be inveigled or forced into it.
THE CAPILLARY SIPHON.
T. O'CONOR SLOANE, PH.D,

The experiment illustrative of the mechanics of a
drop of water given in a recent issue of this paper ex-
emplifiesvery well the action of films, or capillaryforce,
It is a magnified illustration of a force that usually is
only seen exercised on - the smallest objects. In the
pores of blotting paper or of a lamp wick, where the
liquid columns are of almost infinitesimal area, it be-
comes visible. In larger tubesits action is almost null.
If a dry and tubular substance, one that water can wet,
has one end immersed in a vessel of water, the fluid
will rise to a considerable height. If theobjectis bent
into the shape of a siphon, and its free end is carried
below the level of the water, hanging down outside of
the vessel in question, it becomes a true siphon.
By capillary force its pores are filled with water. Drops
begin to form atits free end, and capillary action ceases
as far as the porous substance is concerned. The action
was dependent on the existence of surfaces of water
concave toward their direction of motion. Assoon as
these disappear, capillary action with reference to the
tubes is impossible. The porous substance now repre-
sents a mass of narrow tubes, and the water in the
longer arm by true siphon action pulls over the fluid
fromthe vessel, and delivers it drop by drop from its
end.

A simple method of constructing a capillary siphon
is shown in the cut. A piece of wire is doubled and
bent into the proper shape. This serves asa frame-
work, and around it strips of muslin are wrapped.
Placed in a pitcher as shown, it soon becomes charged
with water, and if time is given, it will empty the ves-
sel. A towel placed in a pail of water and hanging
over its side will empty it if the end falls below the
bottom of the vessel. Otherwise it will draw the fluid
down to the level of its own outside dependent end.

The reason for illustrating this very simple experi-
ment is its practical value. In the treatment of inflam-
mation of glands, notably of the mammillary glands,
irrigation is often prescribed. At home thisis usually
effected by hand, wet cloths being applied to the place
and continually renewed. This involves incessant at-
tention. If, however, a cloth is spread over the seat
of inflammation and a slow dripping of water upon it
is maintained, the same result is reached, only in a
more perfect manner. To this end the arrangement
just described lends itself admirably. The wire frame
cal be made as long as necessary, so as tolead the drop

wherever desired, and a slow drip can be maintained
by the hour on any place. An early use of this appli-
cation for a period varying from several hours to one
or two days may prevent many weeks of sickness.
For personal attendance, always more or less uncertain,
it substitutes definite mechanical action. -

The same siphon niay work to the detriment of
health. A plumber's trap depends for its efficacy on
its filling of water. If some threads get into it and
are carried over the bend, as shown in the next cut,
they may form a capillary siphon, and in time empty
the trap and admit sewer gas.

The pressure producible by this form of siphon de-
pends, as in any siphon, on its effective height. The
measure of its force may be determined by experi-
ment. A.test tube, six or eight inches long, has a
doubly perforated cork fitted toit. A little colored
water is placed in the bottom of the test tube. A
few drops of ink will answer as the coloring agent. A
glass tube of small bore is arranged to pass through
one of the holes in the cork tightly. A lamp wick is
rolled up longitudinally and is passed through the
other. It must also fit tightly, and should reach down

J by the siphon may enter it, making its column hard to

i +¥ou to insert this comnfunication, euibodying a few
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'nearly to the bottom of the test tubé when the cork
is in place. It is well, before putting the cork finally
in place, to thoroughly wet the wick.

The cork,with the tube and wick passing through it,
is placed in the neck of the tube. The wet wick, if of
proper size, will fill so perfectly the aperture in the cork,
through which it extends that air will not be able
to pass. The outer end of the wick is placed 1n a ves-
sel of water supported well above the test tube, and
the whole allowed to stand. In a few minutes the

CAPILLARY SIPHON EMPTYING TRAP.

siphon will begin to work, and water will be carried by
it intofthe tube. As the cork issupposed to fit tightly,
and must do so for the success of the experiment, and
as the small tube and wick both pass tightly through
it, air cannot escape. Hence as wateris siphoned into
it, the pressure of the air increases, and the water
yjses in the small tube. This is the indicator or gauge
of pressure. The smaller the bore of the gauge tube,
the quicker the water wjll rise in it. If all is rightly
proportioned, the pressure will show in five minutes,

up four or five inches.

It is well, before showing this experiment, to cause
the lamp wick to act as a siphon for a few minutes,
delivering water into some other receptacle. This acts
as a trial of its efficiency, and if it operates well, then
the success of the definite experiment may be safely
reliedon. The preliminary trial should be made with
the wick passing through the cork. It is essential
that it should tightly fit the aperture in the cork,
but, at the same time, it must not be -so squeezed that
the passage of water will be interfered with.

Asit delivers water very slowly, the water entering
the test tube forms a layer on the surface of the water
already present. If the outside vessel for supplying
water is filled with clear water, the appearance of the
layer of transparent fluid on the colored layer belowis

of interest. The pressure tuke should dip well into!
(the colored fluid, as the object in coloring the water is 1

principally to cause the slender column to show well. !

If only slightly immersed, the uncolored waterdelivered

discern.
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The New York Elevated Railroad Structure,

The patrons of the elevated railways are, no doubt,
deeply interested to know that the structure on which
they ride daily is sufficiently strong to endure the
strain to which it is subjected, and to that end I beg

facts, in reply to vour editorial of October 14, headed
“*The Elevated Railways.”

The *“ L ” lines consist of thirty-two miles of struc-
ture, all of which is double track. They are divided
into spans about forty feet long, each spanbeingin-
dependent, angd the ends of the girders resting upon
transverse girders supported by wroughtiron columns
in one type of construction, the girdersresting upon
the columns,

The material is the best refined iron for bridge
purposes, and has a tensile strength of not less than
50,000 pounds per square inch, the rapid transit act
requiring that the strains on the compression and
tension members be limited to 9,000 pounds per square
inch, the shearing strain on the rivets to be not more
than 7.000 pounds per square inch, a maximum deflec-
tion of the girders to be not greater than 1-1.500 of
its length, the columns so proportioned asto have a
factor of safety of five, and the foundations not to have
a greater weight come upon them than 2,000 pounds to
the square foot.

With the increased weight of the engines now in
use, necessary to draw five loaded ecars, in no case is
any portion of the structure strained anywhere near
the limit above referred to.

In a series of experiments made by the eminent Eng-
lish engineer Fairbairn, he concluded that a light plate
girder of 20 feet span, if subjected to 100 daily deflec-
tions equal to one-quarter of its breaking load, would
last 300 years. Now, ourstructure having a factor of
safety fromsix to ten, the latter on Second Avenue,
what may we expect as to the life of the ‘“‘L™ roads?
Surely, not so serious a condition of things as set forth
in your editorial.

‘We have during the past four yearsre-enforced the
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Sixth Avenue pin-connected structure so as to keep
up the bhigh factor of safety required by our charter,
and fit it for the. type of engines now in use. The
Third Avenue line is undergoing the same additions,
three-fourths of the work being completed. The Second
Avenue line is designed for engines much heavier than
those we are now using.

The elevated structures cannot consistently be com-
pared with iron bridges of surface roads:

1. The spans of our structure are small in ecompari-
son,

2. The trains are much lighter.

3. The engines less than one-half as heavy.

4. The speed is from one-half to one-third less than
on surface bridges.

6. A long train causes no greater strain than a short
one, because one car only, or an engine and part of a
car, can be upon a pair of girders or bridge at a time,
no matter how long the train.

Pieces of iron taken out of the structure recently
and carefully tested show that no deterioration has
taken place.

A board of eminent engineering experts and builders
of iron bridges made a thorough investigation, March,
1885, and reported that the structure was in better con-
dition at the time than when first opened for business.
Associated with these gentlemen was Professor Thurs-
ton, of the Stevens Institute of Technology, now con-
nected with the scientific department of Cornell Uni-
versity, who made tests of the iron, and reported that
there were no signs of ecrystallization, and was sur-
prised at the uniform good quality of the iron submit-
ted to him for testing.

A large and efficient force of men is employed by
the company night and day to inspect the track and
structure. Constant improvements are being made to
relieve the structure from undue shocks, such as re-

and in an hour the water in the gauge tube will rise|placing Ilfty and Alfty-six pound rail with steel rail

weighing seventy pounds per yard, and the best de-
vices forrail joints are being tested.—F. K. Hain in
New Yorls Sun.
_ s
A Gigantic Gas Holder,

Messrs. Ashmore, Benson, Pease & Co., Limited, of
Stockton, have had for eighteen months in course of
construation the largest gas holder in the world. It is
designed by Messrs. George & Frank Livesey, engi-
neers to the South Metropolitan Gas Company, and is
being erected at their new works at East Greenwich,
London. This gasholder, when completed, will consid-
erably exceed in cubical capacity any other gas holder

eadaoul :

PRESSURE PRODUCED BY CAPILLARY SIPHON.

in existence. The height of it, when inflated, will be
174 ft., and the diameter of it 230 ft., and it is calcu-
lated to contain 8,250,000 cubic feet of gas. It is con-
structed in four tiers, which telescope into one another,
so that when not in use they lie flueh with the ground
in the concrete tank, which is excavated to receive
them. The area covered by the holder is rather more
than one acre in extent ; its roof is without internal
support, except when lowered, when it is supported by
a wooden framing fixed in the tank, and on which it
rests. To keep the holder in its proper position, there
are 28 wrought iron standards, at equal distances round
it, rising to the height of 178 ft«, up which the guide
rollers work. The total weight is approximately 1,700
tons, included in which. is a considerable amount of
steel. Thisholder will be the only one in the world
exceeding in.size either of the Birmingham corporation
gas holders, illustrated in the SCIENTIFIC AMERICAN,
vol. 1v,, No. 10.

FLOowWERS.—It is estimated that about 100,000 specieg
of flowering plants are now known to botanists.
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