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AN IMPROVED TOILET STAND. 

In the patented toilet stand shown in the accom­
panying illustration, the fresh water is held in a'reser­
voir beneath, and is pumped up and into the bowl over 
a projecting lip to the bowl beneath the slab. The 
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rocket, was supposed, and yet this would not answer, 
for any one can see a very great disproportion between 
such cause of the motion and the motion itself. 

Dutrochet guessed correctly when he conjectured 
that a special force must reside on the surface of liquids, 

Finally, we might demonstrate that the free and 
plane surface of any liquid whatever is also the seat 
of a force that acts exactly as if the mass of liquid 
terminated in a very thin elastic and taut membrane. 
It has been found that it is to this force that are due 

the phenomena of cap­
illarity, a n d  perhaps 
many other less known 
ones. Let us say, even, 
to terminate these suc­
cinct notions, that this 
superficial tension of 
liquids is very probably 
only a peculiar case of 
attraction w,h i c h i s 
exerted b,e t w e e  n all 
bodies. 

pump is large, has no 
packing or closely fit­
ting joints and the wa­
ter is simply lifted in an 
easy, strong flow. The 
valves are rubber balls 
filled with shot and cal· 
culated to last many 
years, while they can 
readily and cheaply be 
replaced at any time. 
The fresh water reser­
voir is easily filled from 
time to time by simply 
pulling it forward, as a 
drawer, and replenish­
ing from an ordinary 
nozzle spouted bucket. 
It can also be taken out 
entirely at any time to 
clean and air. The 
waste receptacle is an 
ordinary pail which sets 
up around and slightly 
above the lower portion 
of the bowl. Thus when 

A TOILET STAND FITTED WITH STATIONARY BOWL. 

We know, then, that 
there constantly exibts, 
at the surface of all 
liquids, a force that is 
at times powerful in 
its effects. But it is 
very remarkable that 
the intensity of this 
force changes with the 
nature of the liquid con­
sidered. We ascertain 
this by immersing the 
same capillary tube in 

full, or nearly full, it backs water up into the bowl and 
notifies the user. All danger of overflow, to which 
other such hidden sub·receptacles are incident, is thus 
a voided. The waste receptacle is securely held in place 
when in use, and is easily removed for emptying and 
cleansing by swinging open the little gate on which it 
rests in front and drawing it down and out. Every 
part of the stand is readily accessible and removable. 
The whole forms an extremely simple and economical 
arrangement, occupying but little space. The labor 
and breakage involved in lifting pitchers and bowls 
and spilling or splashing water into an exposed slop 
jar is avoided, and all the convenience and appearance 
of a stationary bowl is secured without the expense and 
the danger incident to the use 
of wa ter and sewer pipe con­
nections. This stand may be 
finished in any style and is 
susceptible of varied construc­
tion. For further informa­
tion in regard thereto address 
Mr. H. C. Lowrie, Denver, 
Col. 

••• 

SPONTAN EOUS 11 0 T IO N S OF 
BODIES ON THE SURFAC E 
OF LIQUIDS. 

To-day, in fact, it is everywhere recognized that such 
surface is the seat of a force which has been named 
superficial tension. As we shall need to know what 
this is, in order to understand what is to follow, we 
shall try to give a clear and simple idea of it. 

Let us consider a soap bubble left to itself at the 
end of the tube that has served to inflate it. We see 
its volume rapidly diminish until it wholly disappears. 
At the opening, the air is expelled as if by an internal 
pressure, and produces an appreciable breath of wind. 
It is demonstrated in physics that the force that pro­
duces this pressure upon the air resides solely upon 
the free surfaces of the bubble, whether they be ex­
ternal or internal. These surfaces each act like a taut 

various liquids, and ob­
serving the latter rise to different levels. It suffices, 
even, to pour a small quantity of any liquid upon 
water, to change the latter's superficial tension. This 
change is nearly always a diminution, on account of 
the very' woeat tension of water at its surface, and 
which is greater than that of most liquids. 

It was guided by these theoretical ideas that we 
were tempted to construct the little scientific toy shown 
in Fig. 1. It is a boat cut with scissors out of a thin 
sheet of tin, and hollowed out behind. When placed 
upon water, it readily floats. With a pipette, we place 
a drop of alcohol at the stern so as to touch the water, 
and we at once see the boat suddellly start off. At first 
sight, it really seems that a sudden and powerful re-

pulsion occurs at the moment 
that the alcohol comes into 
contact with the water. But 
let us consider the facts from 
the standp,Qi.nt of the tensions 
and tractions that the boat 
undergoes, when surrounded 
on every side by a liquid sur­
face. In front, and at the 
sides, this surface is one of 
pure water, and, consequent­
ly, the seat of a strong ten­
sion. Behind, it is covered 
with alcohol, and this stra­
tum, as thin' as it is, renders 
the tension here notably less. 
Therefore, influenced by two 
contrary and unequal effects, 
the boat cedes "to the more 
powerful, and is continuously 
carried along toward the free 
surface of the water. 

Camphor, various odorous 
solids, and porous bodies sat­
urated with volatile liquids, 
exhibit on the surface of wa­
ter singular rotary and back­
ward and forward motions, 
that attracted much atten­
tion from scientists during 
the first half of the present 
century. They have been at­
tributed now to electricity, 
and now to simple mechanical 

Fig. I.-BOAT MOVED BY A FRAGMENT OF CAMPHOR. 
There is, therefore, no need 

Levels to which wat:ri��:. in Il tuhe filled with 
of invoking the existence of a 

air. A. vllpors of ether. E. orVtljlor6 of cam, repulsive force of unknown 
phor, c. nature, for we know that phenomena of recoil, produc-

ed by the disengagement of 
vapors or fluid parts emanating from the substance 
and striking the air or water, but no definite solution, 
no clear and satisfactory explanation, of the phenome­
na has been given. 

Dutrochet, the illustrious discoverer of endosmosis, 
after studies that were unfortunately vitiated by grave 
errors in the beginniuj:t 
(1841), but which were 
finally (1843) supported 
by experiments of a high 
value, found nothing to 
explain the movements 
u n.d e r consideration 
but the hypothetical 
existence 0 f a n un­
known force appearing 
at the surface of separa­
tion of any two liquids, 
and that he n a m e d 
epipolic f o r  c e (from 
'e1tZ7Co'A.r;, a s u r f a c e ) .  
This notion of a new 
force introduced into 
science was not accept­
ed, yet, on the other 
hand, nothing was pro­
posed as a substitute. 
To a c c 0 u n t for the 
movements of camphor, 

elastic membrane maintaining air under pressure. 
But it is not necessary to have a thin sheet of liquid 
with two free surfaces; a drop of water is, in faet, 
very much like a soap bubble, except that there is but 
one free surface, corresponding to the external sur­
face of the bubble. 

there is :an attractive force 
whose existence is certain, and which cannot remain 
without effect: the difference between a strong attrac­
tion, that of water, and a feeble one, that of alcohol. 
This fact is absolutely general. In fact, et'her, chloro­
form, and oils produce a more or less rapid motion of 
the boat. Theoretically, most liquids might serve, on 

account of the strong 
tension residing on the 
surface of the water. 

an effect of recoil, ana.- Fig. 3.-MOTIONS OF CAMPHOR ON 
logo us to that of a sky- OF MERCURY. 

THE SURFACE Fig.4.-TIN BOAT CAUSING A LOADED FLOAT TO REVOLVE 
ON WATER. 

It might, doubtless, 
be thought that these 
effects occur only with 
quite a thick stratum 
of liquid on the water; 
but it is easy to demon 
strate the contrary. An 
extremely tenuous stra­
tum suffices to produce 
marked effects. Even 
vapors show these, and 
it is only necessary to 
suck air charged with 
them from bottles by 
means of a capillary 
tube and then insert 
the tube in water to see 
the level of the latter 
t h e  r e i  n completely 
chllnged-lowered to a 
considerable d e g r e e 
(Fig. 2). Let us note 

© 1888 SCIENTIFIC AMERICAN. INC. 



330 

here that the effect is produced perfectly with the 
vapors of camphor, so that we should suppose that 
this body ought to set the boat in motion j ust as 
the preceding liquids did. This, at least, is what we 
thought, and the experiment really exceeded our an­
ticipations, for the boat was not only set in motion, 
but kept up a regular and rapid movement for a long 
time-for entire hours. We recommend it to experi­
menters. It is very easily tried. It is rendered very 
visible to spectators by fixing a mast (glass or straw) to 
the center of the boat by means of sealing wax and 
fastening a flag to the summit. 

By these experiments the cause of the motion of cam­
phor and other bodies on the surface of water is ex­
plained without difficulty. It is always a difference of 
unequal superficial tensions that produces the motions. 
The thing is equally true with mercury, upon which, 
as we know, camphor moves as it does upon water. 
Apropos of this subject of experiment, we think we 
ought to say here that it is not necessary, as recom­
mended by Messrs. Joly and Boisgiraud, to redistill and 
purify the mercury that is to be used. We have had 
constant success with the experiment by simply suck­
ing up the mercury in a pipette (so as to avoid the im­
purities of ihe surface), and dropping it into a cup 
placed upon a plate. If need be, we pass a very clean 
strip of glass over the edge of the cup, so as to scrape 
off the surface of the metal. Upon afterward sprink­
ling a few granules of camphor over the mercury and 
forming a mist with the brpath, we observe a multitude 
of what look like long·tailed tadpoles of extreme agil· 
ity moving over the surface. This experiment is most 
curious, and very easy to perform (Fig. 3). 

For mercury, as for water, it might be demonstrated 
that the motion is indeed due to a difference of sup­
erficial tensions. We have, moreover, a demonstra­
tive experiment to this effect. It suffices to blow gently 
and continuously, from the side, over the surface of the 
mercury, to see the" tadpoles" move in a crowd against 
the wind and assemble on the convex edge of the metal 
nearest the observer. These motions are at the same 
time more lively, especially when the precaution is 
taken to heat the mercury slightly. The same thing is 
observed with naphthaline. 

We have succeeded with the same experiment on 
water. although success is not so certain, on account of 
secondary influences that we cannot detail. This time 
it is by means of burning flowers of sulphur floating 
upon the liquid. The motions are capricious and 
analogous to those of camphor. When we blow in a 
contrary direction the"flame is urged, and we have often 
seen a fragment move against a strong current of air 
and a.pply itself to the edge of the plate. The observa­
tion is here particularly startling, for the wind produced 
carries along swiftly all the other floating particles. 

In these two experiments it is scarcely possible to in­
voke a reaction produced upon the air, lIDless we gra­
tuitously assimilate each fragment to one of those fly­
ing skyrockets that always rise against the wind. On 
the contrary, with the idea of superficial tensions, we 
see that the breath has exactly the effect of directing 
the emitted vapors in such a way as tp force the frag­
ment to move against the current of air. It renders 
the surface in front free, and encumbers it in the rear. 

We now know the cause of the motions of the cam­
phor, but we as yet know nothing as to the mechanism 
of their stoppage. It results, however, from Messrs. J oly 
and Boisgiraud's experiments, that this occurs every 
time that a greasy pellicle, even a very thin one, exists 
upon the surface of the water. It seems very natural, 
t.hen, to attribute the stoppage to a diminution of the 
superficial tension. An experiment analogous to an­
other already made with a thin soapy film is demon­
strative as regards this. Lay a ring formed of flexible 
waxed wire upon the surface of very pure water. It is 
irregular in its contour, but it is only necessary to place 
a drop of oil within it to see it immediately bend into 
a nearly perfect circle that confines the oil within its 
circumference. When placed outside, the oil produces 
the opposite effect, contracting the ring into folds as 
close as the flexibility of the wire permits. These 
effects are explainable on the assumption that the wire 
is in both cases attracted toward the surface which is 
free and which has retained all its force. This conse­
quently demonstrates to us that the oil lowers the ten­
sion at the surface of the water. But there is another 
factor to be considered, and that is viscosity. This is 
so great here that we see the oily stratum move in a 
body along with the ring. In order to separate the 
viscosity and the diminution of superficial tension, it 
occurred to us to connect two boats, one of them placed 
upon an oily surface and the other upon a pure one, by 
means of a rigid bridge. A floating ring of waxed 
brass wire is first laid upon the pure water and the 
bridge is placed astride it. A fragment of camphor, 
being placed behind the external boat, puts the whole 
.in motion. We then put a drop of oil within the inner 
circle, and observe that the continuous motion scarcely 
slackens. Yet we observe that, starting from this 
moment, the ring is manifestly carried along. So the 
viscosity of the oil does not suffice to explain the 
IItoppage of the camphor's motion. It is, therefore, the 
chan�e of superficial tension that is the sole important 
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factor. We already see that the theory of a reaction 
(produced this time upon tne liquid or the air) is very 
poor in argument; but that is not all. We place upon 
the water, be it oiled or not, a large float in the form of 
a watch crystal, and put the neighboring boat at the 
side of it, and the motion continues, although it neces­
sarily slackens. Upon the float, we place a bottle or 
any object whatever weighing anywhere from two 
ounces to two pounds, and the motion ever continues. 
It is in vain to arrest it; it quickly begins again (FigA). 

When we reflect upon the friction overcome and the 
mass carried along, we have to recognize the fact that 
the current produced by the emission of less than 
twelve one-!lUndred-ihousllJldths of a cubic inch of air 
in one minute is incapable of such effects, for it would 
be necessllry to attribute to these particles a sudden 
velocity of about forty miles per second. 

From these experiments, as a wholE', and from several 
others that we have had to pass over in silence, for 
want of space, we think that we can assert that the 
cause of the mysterious motions of camphor upon 
water and mercury is definitely ascertained, and is due 
to the effects of a known and measurable force. 

In a communication which produced a profound 
sensation last year at the Academy of Sciences and in 
the scientific and commercial world, Admiral, Cloue 
raised a question very similar to the one under con­
sideration-that of the action of oil upon the waves of 
the ocean. The study that we have just 'made will 
perhaps allow us to approach one side of the problem 
that has hitherto been neglected. And certainly we 
believe that if a few laboratory experiments could 
throw light upon the solution of a question upon 
which depends 80 many human lives, those who are 
continuously asking science for practical applications 
would have reason to declare themselves satisfied.-H. 
lJevaux, in In, Nature. 

... �. 

N eW' Gun. for the U .. S. Navy. 

The new 53 ton gun which has recently been com­
pleted at the South Boston Iron Works has been loaded 
on the deck of a schooner, and is to be transported di­
rectly to Sandy Hook, where it is to be tested under 
government supervision. This gun is of the French 
type, and is a 12 inch breech-loading cast iron rifle, 
hooped and tubed with steel. The casting, when taken 
out of the pit, weighed 90 tons, which has been reduced 
to its present gross weight of 53 through the shrinkage 
in turning and boring. The outside of the gun is made 
of 27 wrought steel rings, which are shrunk on, overlap­
ping in such a way as to re-enforce one another. The 
bore is provided with a steel tube 5 inches thick, which 
is inserted at the breech and extends as far as the 
trunnions, a distance of 14 feet. The gun is 30 feet long. 
The trial to which the gun is to be subjected at 
Sandy Hook is a very severe one. The standard of the 
trial is 500 rounds, using an 800 pound projectile and a 
charge of 265 pounds of powder. This is the same test 
to which the American Rodman, which was cast at the 
same foundry, was subjected, and which did not come 
up to the standard, a*the erollion became so great that 
further testing was discontinued after the 137th round. 
It is hoped that the steel tube in the bore of the 
new gun will enable it to resist the wear, and that it 
may be able to stand the severe requirements of the 
Ordnance Bureau. 

The Rodman gun is bAing held at Sandy Hook await­
ing the result of the experiment of the new gun, and in 
case the trial is satisfactory it may be possible, with the 
knowledge now to be had concerning the practicability 
of inserting a steel tube in a cast iron gun, that the 
Rodman gun may be reboredand provided with a steel 
core, as in the case of the French gun. 

The South Boston Iron Works have al80 in course of 
completion a new gun of the Italian type, which is to 
be subjected to the same government test. This is the 
gun which met with an accident while being cast in 
1884. While the metal was being run into the mould 
the flask broke and the liquid metal vomited out 
throug h the top of the mould, causing considerable loss 
and delay. This event was commented upon and illus­
trated in the SCIENTIFIC AMERICAN of July 26,1884. 
When completed, the gun will weigh 54 tons. 

The last casting, which has been most satisfactory, 
has been successfully bored, and is now ready to receive 
the steel tube which is to be inserted at its breech. 
This tube is 14 ft. long and 5 in. thick. The gun has not 
yet been rifled. 

Perhaps the most important ordnance work, how­
ever, that is being conducted is the construction of two 
"built-up" steel rifles. These are all steel and have 
an eight inch bore. These guns are of a different type 
from any that have been constructed here, and their 
success or failure will have mnch to do in determining 
the future of gun making in this country. Two eight 
inch pneumatic gun carriages for naval use are also 
being.constructed at these extensive works, as also four 
10 in. carriages of a similar type for use on the monitor 
Terror. 

One of the new ten-inch steel breech-loading rifles 
has recently been tested at Annapolis. This gun 
was designed for the ironclad Miantonomoh, and was 
tested after being mounted on its hydraulio turret 
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carriage. The gun was handled with great apparent 
ease and performed quite as good service after as before 
the trial 

This gun is the first of the ten-inch rifles for the iron­
clad monitors. It is 27 ft. 6 in. long and weighs 58,000 
pounds, exclusive of its carriage. It fires a charge of 
250 pounds of cocoa powder and a steel armor-piercing 
sheel weighing 500 pounds. It gives a muzzle energy 
of from twenty-four to twenty-five thousand govern­
ment tons. 

.. , .. .. 

Opium Culllva t ion In Pe r.la. 

Opium occupies the first place in the foreign trade of 
Persia. It insures the largest and most direct cash 
return to the producer, and, as a natural consequence, 
the area under cultivation is increMing greatly. The 
two principal markets are Hong Kong and London. In 
1896, 4,993 chests, worth 374,4751., were exported from 
the port.s in the Persian Gulf, exclusive of what was 
sent away by land routes or was consumed in the 
country itself. The quantity of morphia contained in 
Per8ian opium is 11� to 12 per cent, while in other 
opium producing countries it rarely exceeds 9� per 
cent. Papaver somni!e1'um, or white poppy, of which 
opium is the inspissated juice, is grown principally in 
and about Ispahan, Yezd, and Shiraz, that of Ispahan 
being superior both in quality and quantity. The 
preparation of the land begins about September 5. and 
consists in plowing, harrowing, fertilizing abundantly 
with ashes and detritus, and laying off into squares to 
facilitate irrigation. After sowing, the fields are irri­
gated three times, at intervals of fifteen days. After 
that there is only one more irrigation-about the 
middle of the winter. In the spring, irrigation takes 
place on March 20, after which the land is repeatedly 
harrowed and hoed in order to extirpate all parasitic 
weeds. The plants are thinned, and then watered 
every ten days until flowering begins, when all work 
must cease. When the heads have form�d and have 
fully ripened, a last flooding is given. Then six slight 
incisions are made at about the junction of the stem 
with the head. This should be done at noon. The 
juice that exudes is collected the next morning and the 
morning following at daybreak. When these first 
incisions have ceased discharging, others are made 
lower down, and the operation may be thus thrice re­
peated, the opium obtained after each successive inci­
sion being proportionately inferior quality. Next, the 
plants themselves are cut down and the heads sold, the 
natives using the seed on bread as a substitute for 
butter. The end of May is the season for harvesting. 
-Chemist and Druggist. 

.. . . ..  

El ectr icity In Place of" Bor.e •• 

The Fourth Avenue street railway cars Me soon to 
be propelled by electric motors propelled by storage 
batteries carried on the cars. About one·fourth of the 
building of the 85th Street stables has been appropri­
ated to the operations of the Julien company, and there 
are masons and machinists at work on the ground floor 
putting up steam boilers and machinery. There are 
also draughtswen and designers in the second story, all 
earnestly engaged upon the plans that are intended 
soon to banish horses and confine steam to the work of 
turning a dynamo. The dynamo itself is already at 
work, and two long tables on the ground floor are cov­
ered with accumulators undergoing the charging pro­
cess. The exhibition car which has been seen upon the 
road during many months past has been taking a rest 
recently while workmen were engaged in making altera­
tions to lighten it and improve its running qualities. 
It has been much improved. The first ten cars have 
been ordered and are expected to be ready soon. The 
capacity of the charging room, now in preparation at 
84th Street, will be equal to the supply of accumulators 
for twenty cars. If the performance of this number of 
cars is found satisfactory after they have been eq uipped, 
the main stables on Fourth Avenue will be taken for 
the location of the dynamos as the more central and 
convenient point.-New York Sun. 

.... I. 

Curlou8 Ca.e of" Deaf"ue ••• 

Some time ago, says the Columbus Journal, an en­
gine driver on the Little Miami Railroad was suspended 
because, after having been examined by Dr. Clark, he 
was fo�nd to be quite deaf. The engineer claimed at 
the time that he could hear everything while running 
his engine; but the doctor found that in a still room 
he could not hear ordinary conversation a foot away. 
The"engineer lives at Cincinnati, and received treat­
ment in tha.t city for his disease, but without any 
special benefit. After being suspended eight months 
the engineer again came to Dr. Clark and insisted that 
be could hear perfectly while on a moving engine. 'l'he 
doctor thought he would test the case, and, accompany­
ing the man to Cincinnati, made a number of experi" 
ments with him on engines. The result was that the 
doctor found the engineer was not only telling the 
trut,h in regard to the matter, but also that the deaf 
man coUld hear low remarks and whil!pers on a moving 
engine that even Dr. Clark's keen ear failed to catch. 
The engineer was reinstated in his former place. 
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