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NOTES ON CHEMISTRY, [weighings were effected. The absorption apparatus was 

READ BEFORE THE NEW YORK ACADEMY OF SCIENCES, APRIL 10, 1876, BY I therefore nearly,but not quite, counterbalanced by a second ab-
On rubbing the glass with the wet fingers, its vibrations be
came apparent by the wave motions of the water projected 
on the screen. The vibrations of a glass tube may be shown 
by putting some fine powder in it and producing a sound 
near its mouth, when the powder will arrange itself in little 
plates, standing on edge and moving to and fro; at certain 
points, however, the powder remains at rest. These points 

PROFESSOR ALBERT R. LEEDS sorption apparatus of the same displaying capacity and similar 
glass. The latter was partly filled, and then sealed and kept 

ON UNUSUAL OCCURRENCES OF PHOSPHORIC ACID. in the balance case; the former was left in the balance case 
1. In commercial soda ash: in notable quantity. As this until the temperatures of both were equal. The amount ab

is used as a flux, the occurrence of phosphoric acid might, sorbed was in this way directly measured by the small in
in certain cases, produce unlooked-for results. Its presence crement in weights requisite to restore equilibrium. This 
would, moreover, as a general rule, be detrimental. device has caused the anomalies to disappear, and duplicate 

are called nodal points, and mark the length of the waves. 
If we had a fork making 1,024 vibrations a second, and a 
glass tube vibrating in unison with it, the nodal points in 
the glass tube would be just one foot apart, and would show 
us that sound traveled about 1,025 feet a second. 

2. In fluorite: shown to be present in American fluors, determinations rarely differ more than two hundredths of 
more especially those froID Southern Illinois. According to one per cent. 
Berzelius, the spar from Derbyshire contains 0'5 per cent of A GENERAL METHOD OF SPECTROSCOPIC EXAMINATION. 
phosphoric acid. No analyses of American fluorites appear, A short while ago, Mr. Iles drew attention to the fact that 
t) have been recorded. When they are performed, the de- I traces of boracic acid could be detected by moistening the 
termination of the percentage of phosphoric acid should borates with glycerin in the application of the spectroscopic 
form not the least important feature of the analysis, and' test. Mr. Brown Ayres, at the lecturer's request, has ap
should be made with extreme care. I plied the same reagent to a number of insoluble and non-vola-

3. In cryolite: the mineral analysed came from Evigtok, I tile compounds of the spectroscopic elements, and finds that 
Greenland, and every care was taken to select out pure ma- a mixture of one part of hydrochloric acid and three parts of 
terial, free from the minerals usually occurring in connection glycerin greatly enhances the delicacy and brilliancy of the 
with the cryolite. spectroscopic test. The mixture is applied from a dropping 

4. In a�tificial fluor sp�r, patent�d u�der �he name Stev�ns 
I 

bottle, similar to that used with cobaltic nitrate in blowpipe 
fLu: It IS made by heatmg cryohte with hme, and washmg I analysis, and from its adhesive properties may be used with 
O'lt the fluoride of calcium thus formed. A quantitative de- solid particles, and the concentrated residues from evapora
t )rmination gave 0'00934 per cent of phosphorus, correspond- tion. 
in� to 0'0214 per cent phos�horic acid. 

' " I EXAMINATION OF AN ARTIFICIAL MINERAL. 
G. In the so-called chemlCallv pure sulphurIC aCld: m the. T" L,. f d d . th t' f 11 . t' . '. . nls was orme urmg e cas mg 0 an a oy conslS mg course of the precedmg analysIs It was necessary to use a f 85 t f d 15 t f t' D '  tl 1 ' " " I 

o 'par s 0 cropper an par s 0 m. urmg Ie pro-

· 
arge am�unt of sulphurI� aCld m order to get the mmerals cess of casting, a portion of the alloy refused to pour, and 

mto solutlOn. Although It seemed an almost absurd precau- d d t th 1 b . k fl f th t' 
t' t 1 k f 1 h '  'd ' h 1 h '  'd ., was umpe ou upon e c ean rlC 001' 0 e cas mg Ion 0 00 

.
01' P lOSp OrIC aCl I� t e su p UrIC aCl , yet It room. It was found, on solidifying, that a great number of 

was do�e, with the result of fin�mg some actually present. crystals had formed on the surface and in the cavities ex-
The aCld analysed was that whlCh has been used at the In d t th . Th tal dl t d' l . ' " pose 0 e air. e crys s are nee es no excee mg 4' 
shtute for several years with great sahsfactlOn. That por- . h '  I tl d 1 . h '  thO k L t d . f h 'd d '  h d' l '  . mc m eng I an 200 mc In lC ness. us er a aman-tlon 0 t e aCl use m t e prece mg ana YSls contamed t' d f t b '11' Col h't d i t 
0'0006 per cent of pho"phoric acid, 

me, an 0 grea �I lancy. o�, w I e an ranspare
.
n .  

. . . . It scratched glass, ItS hardness bemg over 6. The speClfic On other probaBly occurrences of phosphorlC aCld: It IS ' 't t 620 F h b th b ttl . 6'019 It '11 b ted wort Iy 0 note ill cryo I e IS one 0 a c ass 0 mmerals, th t thO ' I  th th 'fi 't f t 1 . 1 f tl t l't ' f I f ' I 
gravi y a a ., y e o e, IS . WI e no 

. .  . . .  . . . .  a IS IS ower an e speCl c gravi y 0 na ura CaSSI-s\nnlar m their constltutlOn and m their rock assoClatlOns. t 't h' h '  f 6 4 t 7 1 It 1 b '11' tl ' th Thus cryolite, 3 Na F + AI, F., occurs at Evigtok in gneiss " 
erl�,;, IC IS rom . . 0 "
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oxydlzmg flame, but gives no eVidence of fuslOn at the ter-� 10 I e" £ a 
� 

' "  m 
,

e men ou�tamB m g�an minations of the crystals. It tinges the flame green. With Ite, associated with topaz, flUOrIte, and cryohte. Examma-, d 't ' h't t' f 'd f t' C ti t . , , , 'so a, I gives a w I e coa mg 0 OXI e o  In. rys a s no tlOn, more crItlCal than that to whlCh they have been sub '
tl ff t d b 1 h ' d' t' ' h  d hI · d Id ' 

apparen y a ec e y severa ours Iges lOn m y roc 0-Jecte , wou probably reveal the presence of phosphorlC , d 't ' 'd I h ' 1 1't l' 
't ' t 

acid in a number of simBar fluorine-holding miner�ls. 
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A '1" b bl t f '  ls lllC oXide, contammg a small amount of oXide of copper. A 
, ,

converse pro�osl �on IS pro . a y rue 0 mm�ra con- quantitative analysis was not made, owing to the small 
t:1mmg phosphorIC aCld. In qUite' a number of mstances t t d' 1 Th ' l '  th f t'fi ' 1 h' , 'h ' , , , amoun a Isposa . e mmera IS ere ore an ar I Cia t IS IS t e fact, as m amblygolllte, wagnerIte, and apatite. ' t  f til' d t " d 't ' Tl ' l' f th th ' ls l'k ' 

varle y 0 crys a Ize s anlllC OXI e or cassl erlte. Ie assocla lOns 0 ese ree mmera are I eWlse very 4 4.. • 
similar. There is an interesting field of study open regarding MUSICAL VIBRATIONS. 
the mineral combinations in which phosphoric acid, chlorine, 
and fluorine enter in combination with alkaline bases, and 
e:trths. By artificial means, the number could probably be 
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largely increased. Finally, many silicates deserve re-exam- I The lecturer began by remarking that it was "carrying 
iuation. The minerals chondrodite, topaz, and muscovite' coal to Newcastle" for him to lecture on musical vibrations 
are similar in containing fluorine and in their associated! in a place where original researches, known and respected 
rGcks, the first occurring in granular limestone, the second' even across the water, were made on this subject. 
in gneiss or granite, the last forming a constituent portion I 

We come in contact with the external world by our senses, 
of gneiss. It is doubtful whether these and similar silicates and we recognize matter by its effects upon them. All mat
have ever been examined for phosphoric acid, with the aid tel' presents itself to us by its activities ; it is moved by a 
of the refined qualitative tests of late year� perfected for power which never allows it to rest. If we attach a porous 
this substance. cell to one end of a glass tube and cause the other end to dip 

Over great areas of metamorphic rocks, the soil produced in a vessel of water, a jar of hydrogen placed over the porous 
by rock decay retains an inexhaustible fertility, and every vessel will gradually cause the passage of the gaf! it contains 
soil analysis shows the presence of a considerable percentage into the cell and tube, and will drive out the air before it, 
of phosphoric acid. In the case of the gneiss rocks of the which will escape in bubbles' through the water. On re
Atlantic States, this phosphoric acid is not improbably de moving the jar, the inherent activity of the hydrogen im
rived in part from an undetected trace of phosphoric acid in pels it to escape again through the pores of the cell, and the 
the muscovites. 

I 
water rises in the tube. 

That these surmises should not appear unwarrantable, it B"y means of a condensing pump we are enabled to force 
should be borne in mind: 1. That in the great majority of cases, air into a receiver; on turning the stopcock, the inherent 
phosphoric acid has never been looked for. 2. That it is only 

I 
activity of the air forces it out again until equilibrium is 

of late years that chemists possessed a ready method of detect- restored. Conversely, we can withdraw the air from a re
ing it, and an accurate method for its quantitative estima- ceiver by means of an exhausting pump; but on opening the 
tion. 3. It might frequently be precipitated in combination stopcock, the activity of the outer air forces it into the re-
with certain bases, and the fact be readily overlooked. 

I 
ceive� until the first con�iti?n� are a�ain established, These 

A RAPID METHOD OF DOUBLE WEIGHING, experiments show that air m ItS ordmary state, under pres-

I tl . I' f th t t' . d f th sure, and relieved of pressure, possesses inherent activity. n Ie Welg Ilng 0 e wo pOl' lOns reqUire or e ana- , " . . . . 
1 . . d r t f b t th f 11 . d '  h' h I In ItS ordmary state all' IS under contillual pressure, owmg to 
. 
YSls m u� Ica e o  a su s ance, . e 0 ?wmg eVlCe, W I.

C ' I the weight of the atmosphere above it, If not new,ls new at least to the writer, Will be found materlal- , . " . 
1 to h t th t·  . d E l t' I I A pendulum moved to one Side returns to ItS orlgmal pOSI-y S or en e Ime reqUire : qua por IOns, as near y . . . . .  th . d ( .  th f b d t . ' tlon, passes beyond It, and contmues to Vibrate until stopped as e eye can JU ge, say m e case 0 a car on e ermma- ,. . . 
t· . t 1) b t 5 (75 ' ) I d '  th by frlCtlOn and the resistance of the air. Water and alcohol Ion m s ee a ou grammes grams , are p ace m e . , . . 
t t h 1 f th b 1 Th 'l'b t d b placed m the same vessel m layers, takmg care not to mix wo wa c g asses 0 e a ance. ey are equi I ra e y , , , 
t f . f th h . 'd E h t' 'th them, will gradually and completely mtermmgle by their rans errmg rom e eavler SI e. ac pOl' lOn IS en re- , . . 

d d 'l'b . d b ' h h . . own mherent activity, move an eqUi I rlUm restore y Welg ts; t elr sum IS If d f d d' fi d' , d h h th . ht f b th l' Of thO . t I one en 0 a woo en 1'0 IS xe III a vise an t e ot er e Welg 0 0 pOl' lOns. course, IS IS accura e y end is bent over, the particles on one side are compressed and true only when the balance is in perfect adjustment. If not, those on the other extended. On releasing the end, the parthe following mode of double weighing will give accu-

Let us now examine how the air is affected by these vibra
tions. If we suspend a pine rod by the middle and rub the 
fingers coated with resin over it, it emits a shrill sound. 
Substituting a brass rod, clamped in the middle and having 
an ivory ball suspended in contact with one end, for the 
wooden one, and rubbing it in the same manner, the ball is 
violently projected from it. The explanation is that all 
friction.acts rhythmically. When one body slides over an
other, the particles of one seize those of the other and drag 
them along 'until the resistance overcomes the attraction be
tween the two; then they return to their former positions, 
to be again displaced, and these actions recur at regular in
tervals, Now suppiise the rod to be replaced by a tuning fork, 
and the ivory ball by the particles of air in contact with the 
fork. These particles are first thrown off, forming a con,· 
densation of the air; then they return,forming a rarefaction, 
and are immediately projected again by the next beat of the 
fork against them. The condensed and rarefied waves are 
then propagated outward through the air. 

The cross section of a tube contains a great number of air 
particles. The motion of a wave of sound through thAllI 
was compared to that of a wave of water at the bottom "f 
the ocean, seeing that we live at the bottom of the ocean of 
air. The existence of nodal points in a tube was explaiued 
by the fact that there are two sets of waves present, t.ravel
ing in opposite directions. The first waves are reflecte.d on 
reaching the bottom of the tube, and return,meeting the fol
lowing waves. At certain points these waves unite, produc
ing a greater wave, while at others they neutralize each other, 
one tending to pull a particle down while the other tends to 
lift it up at the same time, and so the particle remains at 
rest. It is not quite correct, however, to suppose that the 
particles move up and down. They really move in small 
circles, as has been shown by the brothers Weber of Ger
many, who suspended fine particles in troughs of water and 
studied their motions. 

There must be something to convey the sound to the ear. 
In our experiments we have assumed that the air conveyed 
the sound, and it generally does. If we put a bell rung by 
clockwork under a receiver and exhaust the air, the sound 
ceases altogether; on readmitting the air, it is again plainly 
heard. The transmission of sound is not, however, confined 
to the atmosphere. 'rhis was demonstrated by a very neat 
experiment. A music box was wound up and put inside a 
thick wooden box. Then the latter was closed tightly, and 
covered with numerous layers of woolen cloths until the 
sound was completely smothered. On placing an molian 
harp in communication witH! the music box by means of a 
wooden rod about six feet lang, the vibrations passed along 
this rod and the music became distinctly audible, being re
produced by the molian harp. 

There are several ways of finding the number of vibra 
tions made by a body in a given time. One is to take a 
Geissler tube,through which sparks are sent from an induc 
tion coil as often as the circuit is completed by It vibrating 
body. On revolving the tube, each spark will illuminate it 
in a different position. By counting' the number of flashes 
and knowing the rate of revolution of the tube, we can 
readily find the number of vibrations of the body breaking 
circuit Another way is to attach a fine point to the end of 
a tuning fork, whose rate of vibration is required, and draw 
it across a plate of smoked glass, while the fork is sounding. 
The point will scrape off the black and produce a sinuous 
line. The number of waves in this line, together with the 
rate of motion of the fork,will give us the rate of vibration. 
A third way of accomplishing the same thing is by means 
of the siren, an instrument consisting of a cylindrical brass 
box,having an aperture below for the admission of air and a 
number of small holes arranged in a circle in the top. Above 
this revolves a disk containing the same number of holes 
inclined in the opposite direction. 'I'he instrument is pro
vided with an apparatus for registering the number of revo
lutions. When the air is forced in below, by means of an 
acoustic bellows, it escapes through the holes in the top and 
sets the disk in rotation. Each time two holes coincide the 
air escapes in puffs,and the result is a succession of sounds 
forming a note more and more acute the more rapidly the 
disk revolves. As we know the number of holes and have ticles by their inherent activity recover their original post rate results in the same time as is required to make one 

tion with such energy as to pass beyond it and the rod con- only to read off the number of revolutl'ons on the I'ndex the double weighing in the ordinary manner. Calling the right ' 
h d tinues to vibrate in lessening arcs until it comes to rest. An rate of vibration is easily computed. an watch glass R, and the left hand watch glass L, after 

other form of elasticity was illustrated by means of a rubber The last toPI'C consl'dered was resonance If we place two the two portions are in equilibrium, one (say that in R) is . 

d d '  l i d b tube about ten feet long, of which the Professor held one end forks tuned to perfect unison, each mounted on a resonance remove , an ItS p ace supp ie y weights. 'I'hese are to be and an assistant the other. When this tube was shaken and box,several feet apart, and set the one in vibration,the other taken as the weight, not of the portion in L, but of the por-
· , : struck, a series of depressions and elevations were formed, will soon take up the sound and continue it even after the tlOn m R. The pOl' ,ion in L is now to be removed, and the 

weights by which it is replaced are in like manner to be which traveled the whole length of it, like waves, and at first has been stopped. The particles of air struck by the 
regarded as the weight of the portion in L. one time caused the tube to appear like a series of long first impinge upon th.,. second with rhythmical and accumu

AVOIDANCE OF ERROR IN WEIGHING ABSORPTION TUBES. 
Certain discrepancies having appeared in duplicate deter

minations, where absorption tubes were employed, and 
which were assignable to no known error in the met!:.od of 
conducting the analysis, they were attributed in part to the 
large volume of air displaced, and the variations in tempera-

llre and pressure at the successive periods at which the 

links. 'rhese vibrations are due, first to the impulse given lating force until it too begins to swing. 
the tube, and second, to its inherent activity or elasticity. Many other interesting points connected with this subject 
By means of a little manipulation, cords may be made to vi- will have to be reserved until the next lecture, "On Harmony 
brate as a whole, or in two, three, or more sections: which and Discord, with Optical Studies." C. F. K, 
accounts, as we shall hereafter see, for the wonderful har- • '.' • 

mony of the pianoforte. To revive the color of black cloth garments, use a mixture 
The vibrations of a plate were next exhibited, by covering of 2 pints vinegar, 1 oz. iron filings, 1 oz. copperas, 1 oz. 

it with a layer of water and placing it in the vertical lantern: I ground logwood, and 3 ozs. bruised galls. 

© 1876 SCIENTIFIC AMERICAN, INC, 


	scientificamerican06031876-360a

