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appreciable diminution of the atmosphere which lIurroundli 
the plant_ The primary cause of the inspiration of oxygen 
by the leaves of living plants is, therefore, of a chemical na­
ture. With the facts which have jlllt been announced be­
fore us, it seems very probable that, during the nocturnal 
inspiration, the carbonic acid which appears is formed at 
the cost of carbon contained in the leaves, and that this acid 
is retained either wholly or in part, in proportion as the 
parenchyma of the leaf is more or less plentifully provided 
with water. 

A plant that remains pt'rmanently in a dark place, exposed 
to the open air, loses carbon incessantly; the oxygen of the 
atmosphere then exerts an action that only terminates with 
the lile of the plant: a result which is apparently in oppo' 
sition to what takes place in an atmosphere of limited ex­
tent_ But it is so, because in the free air the green parts of 
vegetables can never become entirely saturated with carbonic 
acid, inasmuch as there is a ceaseless interchange going on 
between this gas, and the mass of the surrounding atmos­
phere; there is, then, incessant penetration of the gases,as it 
is called. There is a kind of slow combuetion of the carbon 
of a plant which is abstracted from the reparative influence 
of the light. 

The oxygen of the air also acts, but much less energeti­
cally, upon the organs of plants that do not possess a green 
color. 

The roots buried in the ground are still subjected to the 
action of this gas. It is indeed well known that, to do their 
office properly, the soil must be soft and permeable, whence 
the repeated hoeings and turnings of the soil, and the pains 
that are taken to give access to the air into the ground!n so 
many of the opl'rations of agriculture. The roots that pene­
trate to a great depth, such as those of many trees, are no 
less dependent on the same thing; the moisture that reaches 
them from without brings them the oxygen, in solution, 
which they require for their development_ It is long since 
Dr. Stephen Hales showed that the interstices of vegetable 
earth still contained air mingled with a very considerable 
proportion of oxygen. The roots of vegetables, moreover, 
appear generally to be stronger and more numerous as they 
are nearer the surface. In tropical countries, various plants 
have creeping roots which often acquire dimensions little 
short of those of the trunk they feed_ 

If a root detached from the stem be introduced under a 
bell glass full of oxygen ga., the volume of the gas dimin· 
ishes, carbonic acid is found, of which a portion only mingles 
with the gllo8 of the rtlceiver, a certain quantity being retained 
by the moisture of the root. 

The volume of the gas thus retained is always less than 
that of the root itself, however long the experiment may be 
continued_ In these circumstances, whether in the shade or 
in the sun, roots act precisely as leaves do when kept in the 
dark. Roots still connected with their items give somewhat 
different resuhs_ 

When the experiment is made with the stem and the 
leaves in the free air, while the roots are in a limited at­
mosphere of oxygen, they then ab,orb several times their 
own volume of this gas. This is becau�e the carbonic acid 
formed and absorbed is carried into the gen!'ral system of the 
plant, where it is elaborated by the leaves if exposed to the 
same light, or simply exhaled if the plant be kept in the 
dark. 

The presence of oxygen in the air which has access to the 
roots is not merely favorable; it is absolutely indispensable 
to the exercise of their functions_ A plant, the stem and 
leaves of which are in the air, soon dies if its roots are in con­
tact with pure carbonic acid, with hytJrogen gas, or nitrogen. 
The use of oxyg!'n, in the growth of the subterraneous parts 
of plant., explains why our annual plants, which have 
largely developed roots, require a friable and loole soil for 
their advantageous cultivation. This alfo enables us to un­
derstand why trees die when their roots are submerged 
in stagnant wat,er, and why the effect of submersion in 
general is less injurious when the water is running, such 
water al ways containing more air in lIolution than that which 
is stagnant. 

••••• 
MILK AS A DIET AND ITS EJ!'J!'ECT ON THE SYSTE](. 

There is conBiderable difference of opinion on the subject 
of a milk diet. It is surrounded with a mass of whimll, ot 
prpjudic8I, and of mistaken ideall, which are based more on 
individual fancies than urOD certaln fact. To one a glall of 
milk imbibed ill believed to be a sure provocation of a billons 
atta!k, to another, a disordered stomacb, to a third, drowsi­
ness, and so on, through such a category of simple though 
dis&greeable ailments that we look aghalt at the farmer who 
drains cup after cup of the fresh pure liquid, time and again 
during the day, and wonder at the resbting powers which 
his organization must pouess. Thd truth is, however; that 
milk is not unwholesome. On the contrary, it contains good 
substautial bone,muscle,flesh,aJ:d brain producing substances, 
which, assimilating, quickly act rapidly in building up the 
body. Naturally, we assert, it is nourishing; that it doe. 
bring on certain troublES is nevertheless true, but the cause 
is in the individual stomach, not in the milk, provided, of 
course, the latter be freeh and sweet. The Oommercial Ad. 
vertiser of recent date has some excellent remarks on this 
subject which are well worthy of repetition. " Milk diluted 
with one third lime water," it is said, .. will not cause any 
one biliousness or headache, and, if taken regularly, will so 
strengthen the stomach as to banish these disorders. 

"It may be taken with acid of some kind when it dOal not 
easily digest. The idea that milk must not be eaten with 
pickles is not an intelligent one, as milk curdles in the 
stomach nearly as soon as it ill swallowed. When milt ill 
constipating, as i-t is frequently found to be by person. who 

drink freely of it in the country in lIummer time, a little II&lt 
sprinkled in each glllo8sful will prevent the difficulty_ When 
it has an opposite effect, a few drops of brandy in each goblet 
of milk will obviate its purgative effect. As milk is so es­
sential to the health of our bodies, it is well to consider 
when to take it, and how. It is a mistake to drink milk be­
tween meals, or with food at the table_ In the former case 
it will destroy the appetite, and in the latter it is never pro­
per to drink any thing_ After finishing each meal a goblet of 
pure milk should be drank; and if any one wishes to grow 
fleshy, a pint taken before retiring at night will soon cover 
the scrawniest bones_ In cases of fever and summer com­
plaint, milk is now given with excellent results. The idea 
that milk is "feverish " has exploded, and it is now the phy­
sician's great reliance in bringing through typhoid patients, 
or those in too Iow a state to be nourished by solid food." 

Our contemporary. we notice, sayl that the persons with 
whom milk does not agree are the very ones who require it, 
and whom it would probably regenerate, did they so prepare 
it as to make it palatable and suitable to their particular 
constitutions_ Not exactly, we think_ It should be remem­
bered that" what is one man's meat is another man's poison " 
is a very frequent case; and while, as we have above pointed 
out, milk may in perhaps a majority of instances be rendered 
agreeable to the stomach, still there are certain organizations 
which persistently refuse it in spite of any assisting admix­
ture_ A similar illustration mlloY be found in the case of 
wine; and we know of instances where persons,of otherwise 
strong digestion, are utterly unable to drink half a gill of 
even the purest grape juice without experiencing the same 
bilious and other derangements which many ascribe to milk. 
It is a fact, however, that for individuals troubled with dys­
pepsia. weak stomach,and kindred ills, milk has wrought re­
markable and unexpected benefit, and the diet has in cases 
among our own acquaintances resulted in great relief. 

Milk drinking, particularly in this city, has during late 
years received au uuusual impetus through the establishment 
of dairies, or restaurants where the bill of fare is confined to 
a few simple articles of farinaceous food and to generous 
bowls of milk and cream, retailed at very moaerate prices. 
The idea, we believe, origins ted some five years ago in a 
small baker's shop, in one of the little Ilown town streets, 
which had a monopDly of the business for some time,making 
large receipts. Otherl, being attrailted by the gains, em­
barked in the business, and now the dairy is as much a. fix­
ture in New York city as the more pretentious restaurant_ 
As a matter of curiosity, we recently inquired of the man­
ager of the largest of these establishments as to the people 
who patronize the diet, and the effect of the increased de· 
mand upon the supply. His customers,he told uB,comprised 
every class; the rich banker perches on the high stool beside 
his errand boy. Clergymen, lawyers, merchants, editors, 
men whose reputation is worldwide, throng into the doors, 
proving that,even if this sudden increase in milk drinking be 
merely a popular mania,.it Is nevertheless one which has af. 
fected all alike. 

The milk for the city is brought principally from West· 
chester and Dutchess counties in this State, and the neigh­
boring counties in Connecticut. In the dairy above referred 
to, the stocks of several large farms are required to produce 
the necessary amount. Twelve hundred quarts in cool 
weather, and upwards of eighteen hundred quartl when the 
mercury makes excursions into the nineties, are daily con­
sumed by an averilge of twenty.five hundred persons in the 
single establishment. This milk is sold at about ten cents a 
quart, realizing a fair profit. 

The greater portiou of the milk used in the city does not 
come direct to the seller, but goes throu,h the sllme hand­
ling, by four or fiTe "middle men," as the often doubtful 
fiuid retailed by the peripatetic milkman. The farmer, for 
instance, binds hin:self to lupply a certain number of cans to 
the contractor for a defiuite period, usually six monthll, at 
the price of about 33 to 42 centl per can in summer or 4li 
cents in winter. The contractor receives the filled vessels 
from a collector, who gathers them from the different farms 
and deposits them at the r&llway stations. Under charge of 
the latter,they are transported in early trainll to the city and 
lold at the depots to milkmen and 'dalry keepers at an ad­
vance of about five cents per can. The milkmen IUpp)y 
families and grocers with the commodity,plU8 another profit 
which brings its cost to the consumer, as above stated to 
about ten cellts per quart. 

All to the quantity of milk daily COJl8umeci in New York, it 
is ditBcult to obtain any precise figures; but it ill estimated 
that the supply does not fall short of two million quarts 
every twenty-four hours. This on a rough calculation is 
the produce of some thirteen thoueand cows and an average 
of something over two quarts per diem to every soul of the 
population. 

••••• 
THE RESPIRATION OJ!' OXYGEN. 

Aecording to the older notions in regard to the pr�sion 
of Nature for the lIustenance of life, thllliurrounding ndi­
tions have been exprel81y arranged for the benefit of a liv­
ing creatures, so as to secure not only their exiltence. but, 
their welfare and oemfort. According to late ideal, how­
ever, &8 the different living creatures ,.ere evolved under 
previously existing conditione, the mode of their develop­
ment was such as to accommodate the different organisms to 
these conditions; aud when the conditions changed, a correll­
ponding change occurred in the creature. themselves: those 
not adapted to the changed conditions perishing, and those 
most fit for the new era surviving and propagating their 
species_ We will illustrate thill by an example: In our at­
mOllphere, the oxygen is diluted with very nearly four timell 
its amount of nitroeen, and &ll the air-breathing animala, 

© 1874 SCIENTIFIC AMERICAN, INC. 

337 

including man. have become adapted to these conditions. U 
the amount of oxygen became less, a correspondinr change 
would occur in the respiratory system, as is illustrated iu 
the high lands of �outh America, where, by reason of the 
rarefied atmosphere, the amount of oxygen inhaled at each 
respiration is less than neat' the ocean level; and as a con· 
sequence, :the human lungs are more developed there, and the 
inhabitants are remarkable for their largely developed ahaete, 
allowing them to make up by quantity for the quality of the 
inspired air. The reverse is also the cass; it has been found 
that the effect of the compressed air (on those workmen 
whose constitutions allowed them to withstand the prellsure 
and labor for some length of time in the caisson II for the 
foundations of the Mississippi bridge at St. Louil, Mo., and 
the East river bridge, New York) was to narrow the volume 
of the chest, while deep respirations of the highly compressed 
air were painful. 

Now comes an interesting discovery of M. P. Bert, who 
finds that it is not alone the pressure which ill hurtful to 
the system, which clln soon accommodate itself to it, but 
chiefly the concentration of the oxygen, which even &ens like 
a most violent poison when inhaled pure, under a preBlure 
of three or four atmospheres; consequently when (under a 
pressure of some 90 or more pounds to the square inch) an 
amount of oxygelil. surpassing the normal quantity some six 
or more times is inhaled at every respiration. its hurtful 
effects mauifest themselves, one of them being a very pat 
increase in animal heat, with a disturbed pulse; thi., of 
course,adds largely to the discomfort. This fact suggests that 
mlln who have to submit to conditions of greatly increased 
atmospheric pressure would be relieved and benefitted by 
inhaling an artificial atmosphere containing less than the 
normal amount of oxygen, 10 per cent oxygen to 90 of nitro­
gen for two atm0spheres pressure , 5 per cent oxygen aDd 
95 nitrogen for four atmospheres, and so 00. The value of 
this su ggestion is strengthened 1>y the French physicilt De 
Fonvielle, who maintains that the discomfort experienced by 
travelers on high mountain peaks, or by aeronauts when 
ascending to high altitudes, is not so much caused by the 
diminished atmospheric pressure as by the want of oxygen, 
which, in that rarefied condition, is not given to the lungs in 
sufficient quantity. He suggested, therefore, the inhalatiOll 
of pure oxyren at those high altitudes; and two balloonists, 
Sivel and Croce·S}: inelli, have vtrified this theory during a 
recent ascent in the balloon EtoiU Polaire. M. Croce.Spi­
nelli, when he had reached a hight of 111,400 feet, experi­
enced a strong feeling of suffocation; he then resorted to the 
inhalation of pure oxygen (enclolled in a large rubber bag wit. 
which he WILlI provid�d), and became not only relieved, but 
recovered his normal condition of perfect comfort. The 
effect on the pulse was remarkable: wllile below it was 811 
beats per minute, it rose, at a hight of 111,000 feet, to UO; 
when oxygen .was respired, it descended at once to 120. 

The published aecount of this ascent a.dds the following: 
"When not ueing the respirator, the skies appeared to the 
observers quite dark; but when freely respiring-the oxygell, 
the blue color of the heavens was restored." As the blue 
color 01 the sky is due to the refraction of the solar lIght in 
the atmollphere, it is an objective phenomenon, aud cannot be 
seen at such high altitudes, where there is little of the at­
mosphere (and that little very rarefied) left abon the ob­
server. The ltatement that the blue color was reltored by 
the inhalation of the oxygen would infer that the hue is lub­
jective and due to the condition of our eyes, induced by 
breathing the gu. 

In regard to the hlgkt which travelers are able to attain, 
we may state that Alexander von Humboldt, in his ascent of 
Chimborazo, wall compelled to stop at a hight of 111,000 
reet, at which point he had to gin up from lIuffocation; but 
in late years the brothers Schlagintweit ascended the Hima­
layas, and slept &1l night in bivouac at a hlght of 19,200 feet, 
and later ascended the peak Ibi Gamin, 22,200 feet high. 

The English astronomer Mr. Giaisher claims that he hall 
ascended to a hight of 26,000 feet without feeling any dip. 
comfort, and that only when reaching 32,000 feet he experi. 
enced any Tery serioull feeling of suffocation. No doubt, 
different constitutions are differently affected; some are 
unable to resist diminished atmospheric preasures, otherl 
increqed preasure. We met even lut lummer a consump. 
tive individual on Mount WuhiDgton (wltich is not much 
over 6,000 feet high), who stated that he felt lIuoh a feeU., 
of lIuffocation that he wu obliged to hasten down on the 
same day. 

••••• 

THE A](ERICAN SOCIAL SCIENCE CONGRESS. 

The American Soclal Science Congress will hold its annual 
sersion in New York city, commencing on May 19 and ter· 
minating on May 23. The title of this institution III broad 
enough to cover a VSllt field of useful knowledge,and the sub­
jects for investigation are very numerous and intereeting. 
Mr. George W. Curtis will preside, and papers by ReT. Dr. 
Woolsey on exemption of private property from capture at 
sea, by Mr. W. C. Flagg on the farmers' movemtlnt, by 
President Gilman on Califol)lia, by Hon. D • .A. Wells Oil 
taxat:on, by Professor Peirce on ocean lanes for steamship 
navigation, by Mr. G. G. Hubbard on railroadll, and by 
Professor Sumner on the Finance Department, will be read. 
Many other papers relating to public health, penal i.llstitu­
tions, charity, and kindred subjects are promised, and the 
Boardll of Health and Public Charitiel will probably be in 
seBsion on the lIame days. 

••••• 

THE bill before CoDgrea for the grant of national aid to 
the extent of tliree millions of dollars in behalf of tlie {)foB· 
tenni&l Exhibition has be8l1 defeated. 



New ElCba,.-oD8 TUD GUD. 
Only two years ago the sobriquet" Woolwich infant "was 

playfully appUed to a gun which had j uet been conlltructed 
in the gun factories of the Royal Arllenal at W oolwlch, of 
the then unprecedented size of thirty· five tuns. Recent 
events have, however, proved that the name wall by no means 
ill chosen, for a decision has been arrived at which wlll ne· 
cessitate our viewing tilis gun actually in the light of a mere 
baby, a series of monstroulISUCC68801l having been designed 
which will put its nOle out of joint altogether. The first four 
of these, whioh are intended to form the armament of the 
future ironclad InflAxible, wW be proceeded with 80 lOon &8 
the experimental one, which is the subject of the preaent 
paper, has been completed and proved. 

The new g;un will, it is expected, be o f  
a weight slightly over o r  slightly under 
eighty. one tuns. Its total length, in· 
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'I'D POLAK CLOCK-THE 'I'IKE 01' DAY BXOWlI BY 
COLOBB. 

One of the most beautiflll practical applications of the 
polarizing instrument is prellented In Sir Charlell Wheat· 
stone's polar clock, shown In our engravingll and described 
in the following passage by the inventor: 

.. At the extremity of a vertical pillar ill fixed, within a 
bra.s ring, a glass disk, so Inclined that its plane Is perpen 
dicular to the polar axis of the earth. On the lower half of 
this disk is a graduated semicircle, divided into twelve parts 
(each of which IS again subdivided into five or ten parts), 
and agaiD8t the dlvisionll the hours of tbe day are marked, 
commencing and terminatlngwhh VI. Within the fixed braN 
ring, containing the glass dI.&1 plate, the broad end of a coDi. 

81 TUN GUN. PROJECTll.E 1,200 LBB. CARTRIDGE 200 LB8. 
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change In the plane correeponcb with four minutes of 1I0iar 
ime. 

"The inltrumen; may be furnished with a g;raduated 
quachaDt for the purpose of adaptJng it to any latitude; but if 
it be Intended to be fixed in any locality, it may be perma. 
nently adj usted to the proper polar elevation and the expense 
of the graduated quadrant be saved; a IIpirit level wW be 
useful to adjut it accurately. The instrument might be set 
to its proper uimuth by the sun's shadow at noon, or by 
means of a declination needle; but an observation with the 
Instrument Itself may be more readily einployed for thlll 
purpose. Ascertain the true 80lar time by means of a good 
watch and a time equation �ble, lIet the hand of 'he polar 
clock to col'r88pond thereto, and tum the Tertical pUlar on UII 

, 
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axis until the colorll of the aelenite .tar 
entirely disappear. The Inlltrument 
then will be properly adjullted. 

cluding the plug screwed in at the breech 
end, 27 feet; the length of bore, 24 feet; 
the caUber will, In the first instance, be 

14 inches, but ample provision is made 
In the thickness of the steel tube to in­
cr_ that figure to 16 Inches, if deemed 
desirable. The rifling has not as yet been 
decided on, but will be a matter for con· 
sideration as the gun approaches com· 
pletion, by which time the result of the 
present series of experiments with the 
H· tun gun will doubtless have thrown 
considerable light upon this vexed ques· 
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"The advantages a polar clock pos· 
88111!8S over a sun dial are: 1st. The 
polar clock belllg constantly directed tD 
the lI&me point of tbe .ky, there III nD 
locality in which itcaunotbe employed, 
whereas, In order that the indications ot 
a sun dial .hould be observed during 
the wbole day, no obitacle must exillt: 
at any time between the dial and the. 
placos of the sun, ani it therefore can·· 
not be applied in any conlined lIitua. 
tion. The polar clock is consequently· 
applicable in placee where a lIun dial 
would be of no avail: on the north side· 

, , 

85 TUN GUN. PROJECTll.E 1 15 LB8. CARTRIDGE 110 LBB. 
tion. The trunnions are to be 16 Inches 
in diameter. The intemal construction 
is similar to that of the 10 Inch gun and 
upwarde, except that the chale is divided 
into three portions instead of two. 
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The accompanying engraving wlll give 
80me idea of the appearance of the pro. 
posed gun, and exhibits the grandeur of 
its proportions as compared even with 
those of its colos8&1 predeceasor. The 
7 inch gun is also IIhown as demonlltra· 
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7 TUN GUN: PROJECTll.E 700 LBS. CARTRIDGE 80 LBS 
I.ing the immense advance that has ta­
bn place In modem artillery during the 
paat eight years. When we consider 
that it was positively stated, when the 
7 inch gun was produced, that we had 
attained the highest point we should 
ever reach in weight of metal, it seems 
almost Incredible that in 1888 than a de. 
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c&de we should be i4 possession of ar· 
tillery twelve times as heavy. One ill almOBt tempted to 
pervert the Latin proverb, and exclaim: "Tempora mutan. 
tur et lM'11I.Q, mutantur jn iUi,." 

Neither the weight of projectile nor quantity of powder to 
be contained in the cart:-idg8 for the· 81 tun gun has been 
positively fixed, but the first will probably range between 
1,000 lba. and 1,200 IbB , while the lIecondmay . be estimated 
at about one lIixth of that amount. In the follOwing calcu· 
tionl as to the probable energy of the new gun, or force of 
impact.of. its projectile, at the verioue rangell specified, three 
weights of shot or shell are reepectiTely dealt with of 1,000 
lbs" 1,100 Ibll., and 1,200 lbe. Au initial velocity has been 
a811umed in all cases at the muzzle of the gun of 1,800 feet 
per 88COnd. It would p088ibly be considerably greater, but 
we desire to be within the mark. Working by the well 
known formula: 

The energy In 'DiM 'Di'Da in poundll == WV2 

._ 2g 
, where W == weight of prOjectile in lbs., 

V == velocity in feet, 
g==force of gravity (32'2), 

we find at the muzzle for the 1,000 Ibs. projectile a blow of 
11,715 foot.tuns, for the 1,100 lhe. projectile one of 12,886 
foot .• uns, and for tbe1,200 Ibs. projectile the terrific force of 
14,058 foot·tuns! These forces would, of course, be consid­
erably enbaoced by the higher velocity which would doubt· 
leas be obtained. When we compare such energies with 
tbose of the 3/) tun and 7 inch guns, namely, 8,404 and 1,8M 
tuns, respectively, the latter sink lato utter insignificance. 

The·actual penetrating powers of the 81 tun gun, all dis· 
tinguished from the IItrlking or racking powers, can ouly 
be deoided by experiment. With the earlier natures of 
heavy ordnance, such as the 7 inch and 8 inch, a rough rule 
gave the penetrative or punching power a.l inch In excess 
of the diameter of the projecUle. Thua the 8 Inch gun would 
penetrate armor 91nches thick at a moderate dlltance. But as 
we ascond the seri88, this power developes itself In an in· 
creasing ratio, the 10 Inch gun piercing armor of 12 inches 
in thickness, but not going through the backing; while the 
12 Inch gun of 86 tuns easily pierces 14 inches armor and 
backing, and only is arrested by the latter after going through 
15 Inch targets. Hence we may reasonably estimate the 
power of the gun nolV under consideration as capable of 
penetrating at least 19 Inches or 20 inches of armor plates 
and their backing, at a distance of, S&y, 500 yardll. We are 
aware, of COUllle, that by increasing the diameter of the bore 
to 16 incbes, tbe charge remaining the same, a lo.s of pene· 
trative.power would result, but we anticipate that (by em. 
ployment In making up the cartridges of the slow.burning 
H inches or 2· inch cubes of pebble powder, lome of which 
have been manufactured at Waltham Abbey, and with which 
good velocities and low pr&ll8ures were obtained in recent 
experiments with the 88 tun gun at the proof butts), as the 
caliber is'increaaed, 110 the charge may be increased In pro­
portion. Tpt the 81 tun gun will ultimately have a cal1ber 
of certalnlTiG Inches, we little doubt.-TM �. 

cal tube u 80 fitted that it freely mov611 round It. own axis; 
thil broad end III clOBed by anot.her glasl disk. in the center 
of which·ill a small lltar or other figure, formed of thin films 
of .elenite, exbibiting when examined with polarized light 
strongly contrasted Il€ilors f imd a hand II painted In lIuch a 
pOllition as to be a prolongation of one of the principal .ec­
tions of the crylltallne filmll. At the IImaIler end of the con. 
ical tube a Nicol's prillm is fixed 80 that either of Its diego. 
nale lhall be 45° from thu principal section of the aelenite 
films. The instrument being so fixed that the ads of the 
conical tube shall coincide with the polar ads of tbe earth, 
and the eye of the observer being placed to the Nicol's prism, 
it will be remarked that the aeleDite � will, In general, be 
richly colored; but as the tube is turned on its axis the 
colors will vary In intenllity, and in two poeitions will en. 
tirely disappear. In one of these positions a lmaller circu. 
lar disk in the center of the IItar wlll be a certain color (red, 
for in.tance), while in the other position it will exhibit the 
complementary color. Thill effect is obtained by placing the 
principal lleetion of the llmall central disk 22+ ° from that of 
the other films of 1181enite which form the .tar. The rule to 
a�rtain the time by this Instrument is as tollow.: The tube 
muat be tumed rouud by the hand of the obBerver until the 
color star entirely dl8&ppearl while the disk in the center re· 
mains red; the hand will then point accurately to the hour. 
The accuracy with which the BOlar time may be Indicated by 

Fig. 1. Fig. 2. 

WHEATIITOn'B POLAR CLocx. 

t.hia meana will depend 011 the exactneall with which the 
pl�e of polarizaUol1 can be determined; ol1e degree or 
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of a mountain or ola lofty building, fol'" 
InBtance. 2d. It will continue to indio 
cate the time after sunset and before­
sunrise, in fact, .0 long as ally portion 
of the rays of the sun aTe redected trom 
the atmoephel8. 3d. It will aleo Indi. 
cate the time, but with 1888 accuracy, 
when the sky i. overcast, if the cloude· 
do not exceed a certain density. 

"The plane of polarization of the 
north pole of the sky move. In the op­
pOlite direction to that of the hand of 
a watch; it III more convenient there­
fore to have tbe hours graduated on 
the lower semicircle, for the figures will 
tben be read in theirdireet order, where­
as they would be read backwardll on an. 
upper aemleircle. In the lIouthern 
hemisphere the upper semicircle should 

be employed, for the plane of polarization of the 80uth pole 
of the .lLy cbangfls in the same direction as the hand of a 
watch. If both the upper and lowel semicircle. be gradua­
ted, the same in.trumeat will aerve equally for both hemi. 
IIpheres. . 

" The following ill a delcription of one among .evera} otber 
formll of the polar clork which have been devl8ed. Thill 
(Fig. 8), though much lellll accurate In itll indication I than the 
preceding, beautifully illustratea the principle. 

Fig. 3. 

SELENITE POLAR CLoCK. 

U On a plate of glasll twenty-five film. of .elenite of equal 
thIcknesll are arranged at equal distances radially in a lem!. 
circle; they are 110 placed that the line bisecting the principal 
lIecttons of the filmll llhall correapond with the radii respec· 
tively, and f!gur611 corresponding to the hourI are painted 
above each film In regular order. Thill plate of glasll ill fixed 
in a frame 80 that It II plane ill Inclined to the horizon 88° 82', 
the complement of the polar elevation; the light, palling 
perpendicularly through thill plate, faIls at the polarizing; 
angle, 36° 43', on a re8ector of black glasl, which is Inclined 
18° 18' to the horizon. Thill apparatua being properly ad· 
jUlted, that III, so that the glaal dial plate shall be perpendi. 
cular to the polar &Xu of the earth, the following will be the 
effects when pNlBnted towarda an unclouded sky: At all 
time. of the day the radii will appear of variOUII ahades 01 
two· complementary colorll, which we will as.ume to be red 
and pen, and the hour ill Indicated by the Agure placed op­
posite the radiull which containll the mo.tred; the half hour 
1a Indicated by the equality of two adjaoent tin\i!." 

••••• 
A CoRRECTION.-An accidental erIor exillts In tbe de­

aeriptioll of the bolt cutter of t.he Wood and Light Machine 
Co., which appeared on the lint page of our IlIlUe of May 9. 
The beginning of �he detailed reference should read: "A ill 
tbe face plate of the die holder," etc. Instead of the follow· 
ing I8ntence .honld appear: B is t.he head, caused to revolve 
by proper meehanllm, through which pasll8ll a mandrel, 
moving �ly back and forth, In the spindle, C. 

- --
Tn green color of the boron flame may:be very welIllhown 

by boUlng a mixture of boracic add, alcohol, and .ulphuric 
acid, and ipitiDg the vapor. 
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