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CURIOSITIES OF SCREW CUTTING. 

The exact tests in measurements wlllich are now made 
from precise standards of. dimensions in machinists' work 
reveal some rather humiliating facts to those who have here
tofore claimed to build" tools of precision." Standards of 
diameters and lengths have been acknowledged as difficult 
to aLtain to in ordinary work; but it was supposed that 
screws, particularly the leading screws of lathes, could not 
vary much in pi tch of thread from an established standard. 
But with tests made hy lined hardened steel bars, aided by 
the microscope, it is proved that the beRt of screws, as ordi
narily produced, are defective. So great have been ascer
tained to be these defects that a half nut, only three inches 
long, correctly cut by the aid of the microscope, would ride 
the thread of an ordinary lathe l eading screw of the same 
supposed and intended pitch. In one instance a leading 
screw, 36 inches long, with a pitch of six threads to the inch, 
was tested, inch by inch, the readings being by :five·thou
sandths of an inch, and every inch showed a falling off from 
the true pitcb , the minus in the aggregate being 0'027 of an 
inch in the 36 i ncbes. 

Another screw of 1¥:Je same pitch-6 threads to the inch
was tested inch by inch on a scale of seventy-thousandths of 
an inch with the following reRult: Each one of the four 
columns represen ts 15 inches, and each figure represents the 
fraction of one seventy-thousandth of an inch variation 
from the true pitch. It is curious to observe the jumps in 
variation in some plac!'s. Thus, in the th ird column there 
is a jump from minus 42 to plus 369. And this screw was 
cut by the manufacturers of machine tools that indisputa
bly have no superiors in accuracy. 

Lathe leading screw, 72 inches long, pitch 6 threads to 
the inch. Grade of,test, one seventy-thousandth of an incb. 

-28 0 -29 -4 
-19 -16 -7 -14 
-26 -12 +10 -12 
-16 +19 +23 -14 
-33 -8 -6 0 
-15 -8 -12 -82 
-12 -14 -17 0 
-15 -17 -21 0 
-24 -22 -:M 0 
.,..33 -9 -40 0 
-18 -8 -31 -11 
-17 -25 -48 -17 

+8 -19 -46 -20 
-13 -18 

-8 -28 
-8 -18 
-5 -11 

-27 -58 

-809 -267 

-37 -53 
-42 -32 

+369 -33 
+25 -37 
-14 -58 

-- --
-j-48 -315 

'843 
Total variation --'-"lO,IJOO 

Bome thoughtless person may say that the exactions of a 
microscopical standard to this degree are finical and useless. 
But let one consider that th ese variations from the true 
standard not only repeat themselves, but are cumulative. In 
the case of the screw first mentioned, there was a minus of 
the grade 01' pitch of the thread of 0 '027 of an inch in only 
36 inches. Should this lead ing lathe screw be used to pro
duce other lathe' screws, it would require only six reproduc
tions to lose an entire thread, even if tbe rate of loss was 
only that of the original screw. But, ascertaining aud de
monstrating these imperfectious is of li ttle account unless 
they can be prevented. This can be done, and leading lathe 
screws, screws for elevating planer crossheads, and for other 
exact purposes can be made so as to be absolutely" tools of 
precieion. " 
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masses, so that in the small upper part there is formed an 
oblong solid lump of the size that we recognize as the" cud." 
'I'his the animal throws up into the m outh, and chews with 
evidently as much satisfaction as the same act or mastica
tion gives us when we put the most delicate morsels betweeu 
our teeth. When it is sufficiently chewed, the mass is swal
lowed and its place taken by another which had been railed 
up in the mean time. 

But the " eud "thus masticated does not retul'll to the 
second stomach, from which it had come. It passes smoothly 
into the third, a place for additional lubrication, and then 
in to the fourth, where the true digestion begins and ends. 

This is, in brief, the whole story, and we see bow natu
rally the chewing comes in; it is the same as in our own case, 
only that it is at a different stage of the food's progress. 
And we see also what" losing the cnd " really is. The cow 
or sheep is suffering from indigestion ; the "second sto
mach " has failed to roll. up the little masses suitable for 
chewing,. and there is nothing which the poor beast can 
bring up. Of course, therefore, the one thing required i s  
to restore the tone and power o f  the stomach" not to  burden i t  
wi th an  "artificial cud," which would only increase the dif
ficulty, instead of relieving it. 

... 4' •• 
FlaDle and Oxidation. 

In the course of one of a series of lectures on " Flame 
and Oxidat ion " at the Royal Institution, Professor Dewar 
recently exhibited a machine for the manufacture of ozone 
on a large scale, constructed by Dr. Wise for use in a health 
resort under his charge i u  the Engadine. It had thirty-eight 
t infoil plates, and the machine to d rive the air through was 
a small turbine, tuere being plenty of water to drive turbines 
in Switzerland. By experiment he proved that platinum 
black would liberate iodine  from i odide of starch, and that it  
did so by means of the ail' it carried down into the solution, 
because platinum black, freed from air by being taken from 
beneath waLeI' in which it had been boiled, had not the same 
effect. He next showed that the  mere presence of  platinum 
black and air would oxidize alcohol into acetic acid, and 
became greatly heated in the process. In another experi
ment he showed that the shaking up of granulated zinc with 
water in a partly filled large bottle would cause the forma
tion of a small amount of peroxide of hydrogen ; he further 
stated that a solution of peroxide of hydrogen in water, al
though perfectly colorles8 and transparent, has the power of 
cutting off the ultra violet rays of the spectrum. 

Carbonic acid, he said, is the highest oxide of carbon, and 
the suhstances adhere to each other with such tenacity, that 
even the intense heat of burning magnesium can do but lit_ 
tle in the way of separating the oxygen from the carbon, fOl' 
when burning magnesium is plunged into carbonic acid gas 
it burns fitfully for a short time, and then goes out. Not
withstanding this strong affinity, the leaves of trees separate 
the carbon from carbonic acid under the influence of suu
shine, but how they do so is not known; the oxygen thus 
separated does not appear to be ozonized. The red rays of the 
spectrum are most active in effecting the decomposition in 
the leaf, and the action of sunlight is clearly one of deoxida
tion. The carbon is not deposited in its pure state, other
wise it could not move about in the plant; it seems to be 
produced first in the form of sugar, which is afterward 
transformed into st.arch ; or it may he that starch is formed 
first and sugar afterward. As starch canuot move about i n  
the plant, the inference is that sugar i s  formed first. In an· 
other experiment he show'ld that permanganate of potash
Condy's fluid-is deoxidized by the addition of peroxide of 
hydrogen, although both substances have strong oxidizing 
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Car Axle Friction.. the glass it should be thoroughly cleaned. The table being 

.At a recent meeting of the American Society of Civil En- ready, a piece of oil cloth is spread over it, and upon this is 
gineers, a paper was read by A. M. Wellington, C.E., giv- laid a piece of cotton cloth. The plates are now put upon 
ing the details and results of experiments with a new appa- these clotbs, and the following solutions are poured over 
ratus upon the friction of cal' journals at low velocities. them : 
Tbese experiments were undertaken to test the correctness Liquor No. 1.-Disso1ve in a liter of water 100 grammes of 
of a series of tests described in a previous paper, which nitrate of silver ;  add 62 grammes of liquid ammonia of 
were made by starting cars from a state of rest down a 0'880 density ; filter, and dilute with sixteen times itl! volume 
known grade, and deducing the resistances from the velocity of water. Then pour in this liquor 7'5 grammes of tartaric 
acquired. The present experiments were made by an appa- acid dissolved in about 80 gmmmes of water. 
ratus in wbich the axle to be tested is placed in an ordinary Liquor No. 2.-This liquor is precisely the same as the 
lathe having a great variety· of speeds, the resistance of the otber, with the exception that the quantity of tartaric acid 
axle being measured by the levp.re connected with a yoke is doubled, say 15 grammes. 
encircling the axle and transmitting the pressures to a suit a- First pour of liquor No.1 upon the plates as much as will 
ble weighing apparatus. It was found important that this remain upon the surface without running over. The heat 
weigbing apparatu!! should be direct, as, for instance, a plat- of the table is now increased gradually to 95-104° Fah. , and 
form scale rather than a spring scale. The results of these in about tbirty minutes the glass is covered over with a me
experiments as to ini tial friction were that friction at very tallic coating. The table is now inclined and the plates 
low journal speed is abnormally great and more nearly con- wa�hed with water, which carries off the surplus silver. 
stant than aliy other element of frict ion . The table is again raised , and l iquor No. 2 is now poured 

This abnormal increase of fdction is due solely to the ve- over; in ahout a quarter of an hour another coat is deposited , 
10city of revolution . At velocities slightly greater, but stilI which covers the glass completely. The plates are again 
very low , the friction is s�iIl large, th e coefficient fall ing washed; then they are carried to a slightly heated room, 
very slowly and regularly as velocity is increased, but being I where they are gradually dried. 
constantly more and more effected by d ifferences of lubrica- This operation, as will be seen, is qui te simple, and is 
tion, load, and temperature. A very slight excess of initial generally performed by women. The silver carried off in 
friction would generally be observed. washing and that contained in the cloths is recovered agai n . 

There is no such thing in journal friction as a friction of Since glass silvered by this process is liable to be altered 
test in d istinction from a friction of motion. 'fhe fact that when exposed to the air, and the coating may become easily 
friction of rest appears to exist is due solely to the fact that detach ed if not covered over with a protecting coat o[ paint, 
no journal 01' other �olid body can be instantly set into rapid the silver pellicle is covered with 'an alcoholic copal varnish, 
motion by any force, however great. At ordinary operating put on with a hrush, and when this is dry a coat of red lead 
veloci ties the character and completeness of lubrication paint is put on. 

seem to be much more important than the kind of oil used, Plates silvered by this means have more brilliancy than 
or even the pressure or temperature. with mercury, but as there is a sligh t  tinge of yellow given 

Comparisons were made of experi ments by Prof. Thurs- to objects reflected by these mirrors, they w.ere at first ob

ton and by Mr. Tower, and the experiments of the author. jected to. This objection has passed away, however, to a 

The rol l ing friction proper in railroad service seems to he great extent, and the yellow reflection has been obviated by 
very small indeed, not exceeding one pound per ton. As to giving a sligh t  coloration to the glass. It i s  said that the 
the resistance of freight trains in starting, it is believed that new sil ver process costs about 86 cents pel' square meter. 
the resistance at the beginning of motion in each journal is Inasmuch as such works as the St. Gobian have adopted it, 
about twenty pounds per ton. A velocity of from one-half and as the terrible disorde rs caused by mercury may be thus 
to three miles an hour must be obtained hefore the journal avoided , there should be no hesitation in adopting this new 
friction falls to ten pounds per ton. At six miles per hour process everywhere. 
the journal friction is at least one pound pel' ton higber than The use or p latina has been tried for a reflecting surface, 
at usual working speeds. Temperature exerts It very marked but owing to the somber appearance of reflected objects by 
adverse influence upon friction at low velocities. The ve- looking-glasses prepared with it, has not met with a com
locity of lowest journal friction is 10 to 15 miles per hour. mercial success.-Gla88war6 Reporter. 

With both or other very perfect lubrication there is very , « • I • 
slight increase of journal friction accompanying velocities Scarlet Fever by Post and by Ice. 

up to 55 miles per hour. With less perfect lubrication, as A correspondent of the Medical and Surgical Reporter nar-
with pad or siphon, greater veloci ty is as apt to decrea.se as rates a case where it seems tolerably certain that scarlet 
to increase the coefficient. The latter being more like the fever was transmitted by means of a letter_ At least, there 
ordinal'y lubrication in railroad 8et'vice, we may say without is m uch less room for doubt than in many cases where such 
sensible error that the coefficien t of journal friction is ap- a course is popularly assigned. The outbreak was in a 
proximately constant for velocities of Hi to 50 miles per country house half a mile d istant from the nearest neighbor, 
hour. an d the family had occupied the house for three years ; the 

• '.e, .. 
SlIvering Plate Glass. 

children had not been away from the farm for two months, 
and no one had been in the honse who had the fever, or been 

Silvered plate glass is produced by causing a slight coating where it, was. In fact, no case of the disease hac! been 
of mercury to adhere to the glass. To obtain this result known 01' heard of by the physician for some months any
mercury must be retained by a metallic medium ; it is, til ere- where in the county. It appeared, however, that the mother 
fore, amalgamated with tin. Mercury, owing to its power had received a letter from her brother only a short time be
of reflecting light very brightly , has been chosen as the best fore, stating that his family had just lost a child from scar
medium. let fever. This letter con tained a photograph . The letter 

The operation of silvering is briefly as follows : Upou a was received only seven days before the first child was taken 
very smooth stone table a sheet of very thin tin is spread sick, and the children all ban dIed the letter and the photo
very careful ly, so as to prevent all wrinkles. Upon th is graph . 

sheet mercury is rubbed all over, then as much mercury as A newspaper reports that scarlet fever has been spread 

the sheet will retain is poured over it . The glass plate is in Gloucester City by school cliildren having caten ice which 

now carefully slipped over the edge of the stone table, as had been used by an undertaker on the body of a person 
near as possible to the mercury, and lowered on to it. All dead of the disease. The children picked up the ice in the 
the parts prevIOus to this operatIOn have been carefully street.-N, Y. Med; Jour. 
cleaned, and the plate is handled with pieces of tissue paper, .... , •. 
to prevent the introduction of d irt . The plate is now cov- Poisonous Plant. and Flower •• 
el'ed with a cloth , and loaded with weights to expel the sur- There are many plants whose ]eaves, flowers, and seeds 
plus mercury. When the plate has been weighted, the table contain virulent poisons, which every one should know, so 
is sl ightly inclined, and gradually increasing the inclination I as to avoid them and keep children from them. 
from time to time, until  the mercury has been sufficiently Buttercups possess a poisonous property, which disap
drained ; this general ly requires twenty-four hours. The pears when the flowers are dried in hay; no cow will feed 
plate is now carefully taken up and carried over to an in- upon them while in blossom. So caustic are the petals that 
clined wooden table, which is depressed gradually more and they will sometimes inflame the skin of tender fingers. 
more to finish draining the mercury until the plate is sup- Every child should be cautioned against eating them; in
posed to be dry. deed, it is desirable to caution children about tasting the 

This is  the process which has been heretofore followed petals of any flowers, or puttin g leaves into their mouths, 
altogether, but of late plates have been silvered wi th a sol ll- except those known to be harmless. 
I.ion of silver. Mercu ry has deplorable effects upon the The oleander contaills a deadly poison in its leaves and 
health of workmen, as they are exposed to  its dangerous tlowers, and is said to be a dangerous plant for the parlor or 
emanations; these are rapidly absorbed by the skin and pro- dining room. The flower and berries of the wild bryony 
duce the well known and terrible mercurial poisoning. It possess a powerfnl.pnrgative; and the red berries, which at
is hoped, therefore, that mercury will be abandoned, and. tract children, have proved fataL The seeds of the laburnum 
the new silvering process described below will be adopted in I and catalpa tree should be kept from children; and there is 
its place. Several methods have been proposed for silvel' a po isonous property in their bark. The seeds of the yellow 
solutions, all springing, however, from the discovery of and of the rough podded vetches will produce nausea and 
Liebig, that aldehyde (produced by a partial oxidation of

· 
severe headache. 

alcohol), when heated with nitrate. of silver, the revivified Fool 's parsley has tuberous roots, which have been mis-
metal covers the glass with a brilliant metallic coating. taken f.or turnips, and produced a fatal effect an hour after 

Pettijean's operation, now used altogether by the St they were eaten. 
Gobain works, is very similar to s il vering with mercury. Meadow hemlock is said to be the hemlock which,Socrates 

The table, instead of being stone, is a hol low sheet iron drank ; it kills by its intense action on the nerves, producing 
table, made quite smooth on its upper surface, and �ontain- : complete insensibili ty and palsy of the arm!! and legs, and is 

inginsidewater capable of being heated by steam, to bring a most dangero�s drug, except inskillfuthiUlds. In August 
lhe tE-mperatnre to 95-104 degrees. Prepal"atoryto silvering it is found in every field, by the seashore. and near mountain 

tops, in full bloom, and ladies and cbildren gather its large 
clusters of tiny white fiowers in quantities, without the least 
idea of their poisonous qualities . The water hemlock, or 
cow bane, resembles parsn ips, and has been eaten for them 
with deadly effects. 

The water dropwort resembles celery when not in flower, 
and its roots are also similar to those of tbe parsn ip, but 
they contain a virulent poison, producing convulsions, which 
end in death in a short time. The flne-Ieaved water drop
wort and the common dropwort are also dangerous weeds. 

The pulba of the daffodil!! were once mistaken for leeks 
and boiled in soup, with very disastrouQ effects, m aking the 
whole household intensely nauseated, and the children did 
not recover from their effects for several days.-The IJrug-
man. 

........ 
New Orleans ·Exposition BulIding. 

The Boston Herald says that the main building of the New 
Orleans exhibition is in some respects the most remarkable 
edifice ever built in this country. It is much the largest ex
position building ever erected in the world. The architect 
has sllcceeded, at a moderate cost, in producing the largest 
single room, every part of which can be seen from any point, 
of which there is any knOWledge. The building is 1 ,378 feet 
long by 905 feet wide, and covers 33 acres, or 11 acres more 
than the Philadelphia Centen n ial Exposition of 1876. There 
are 1,656,300 square feet of floor space, including gallery. The 
reader may form a better impression of the vast dimensions 
of the structure by imagining three ordinary city blocks one 
way and five tbe other cQvered by a solid roof. And, if be 
chooses to allow his fancy carry him still farther, he can pic
ture a monster panorama of the world's i ndustry, extending 
before his vision uninterrupted by a si ngle object except the 
supports. 

. 

The active commercial rivalry of the different sect ions is 
aptly shown by the distribution of contracts for the mate

rials. The roof, which will cover 1,000, 000 square feet, is 
being made in Cincinnati. The window sashes come from 
Milwaukee, Wis. The glazing will be done by St. Louis 
parties . Four thousand kegs of nails are being shipped 
from Wheeling, W. Va. Nine millIon feet of Mississi ppi 
lumber will be consumed. A massive group in bronze, 
typical of America, to be placed over the main entrance, is 
bei ng made at Canton, 0. , as are also a statue of Wash ing
ton and Columbus, and coats of arms of all the States, which 
will appear in medallion form as part of the exterior orna
mentation. Finely modeled corn ices are be ing made at 
New Orleans. The building will be 60 feet h igh, with a 
tower 115 feet high, and the architect has been fortunate in 
rendering the exterior unique and attractive. A platform 
will be erected on the tower, reached by elevators, fro m 
which visitQrs may have an exceptionally fine view of the 
city of New Orleans, the exposition grounds, the Mississip
pi River, and the surronnding country.· There will be one 
line of gallery extend ing around the en tire circumference of 
the building, to which visitors will be carried by 20 steam 
and hydraulic elevators, representing all the manufactmers 
of these conveyances in this country. 

The music hall, situated iu the center of the build ing, will 
be 364 feet wide, and will comfortly seat 11, 000 person� . A 
platform is being built for 600 musicians. To l ight the 
building with incandescent ]amps will require 15,000 l ights 
and 1, 800 horse power. To light  with the arc system will 
require 700 lamps, and 700 horse power to operate the dyna
mo. The total steam required for lighting and for the ma
chinery hall will be at least 3,000 h orse power. In tbis es
timate is included the power for five arc lights of 36,000 
candle power each, which will light the grounds. These 
are the largest single lamps ever constructed . The cost of 
this great structure, lacking 110 single desirable feature for 
the purpose intended, will only be about $400,000, and the 
other buildings will be proportion ately in expensive . 

. ... ., 
Guano Te.t •• 

Probably there is no better method of determining the 
purity of guano than the combustion test, which is as fol
lows : Pour haH an ounce of the guano into an iron lad ie, 
such as is used in casting bullets, and place it upon red hot 
coals until nothing but a white or grayish ash is left, which 
must be weighed after cooling. The best sorts of Peruvian 
guano do not yield more than 30 or 33 per cent of ash, while 
inferior val'ietieR, such as Patagonian, Chili, and African 
guano, leave a residue of 60 or even 80 per cent. Genuine 
guano leaves a white 01' gray ash; aud a red or yellow ash 
indicates the adulteration with earthy matter or sand, etc. 

This test is based upon the fact that th e most important in
gredients. viz., the nitrogenous compounds, become vola
tilized, and escape when subjected to a sufficient aI\lount of 
heat. The difference of odor of the vapors evolved in the 

process, according as we are working with first or third 
class guano, must also be noticed. The vapors from the 
better kinds have a pungent smell like spirits of hartshorn, 
with a peculiar piquancy somewhltt resembling that of rich 
old decayed cheese, VI:}Jile those arising from inferior varie
ties smell like singed born shav ings or hail'. 

...... 
A Cheap In.eet Destroyer. 

A correspondent of the F'ruit Recorder says he has boiled 
leaves und stems of tomato plants un til the ju ice is all ex

.tracted; and finds the liquor deadly to caterpil lars, lice, and 
many otqer .enemies of vegetation. It does not injure the 
growth of plants, and its odor remains for a long time to 

disgust insect marauders. 
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MACHINERY FOR MANUFACTURING PAPER. 

With the utilization of many new raw materials in the 
paper manufacture during the present generation, numerous 
improvements have been made in the machinery used by 
paper makers. There has bep,n a great increase in the amount 
of all kinds of paper used-from cheap postage and low 
priced books and newspapers-but the competition of paper 
makers has been close, and they have been quick to adopt 
and fertile in suggesting improvements in machinery, where· 
by the product might be bettered or hand labor redueed. In 
this department of the world's induatt·y American paper 
makp,rs, and manufacturers of improved machinery there
for, now easily hold a leading position. 

In the SCIENTIFIC AMERICAN of last week we gave some 
particulars of the paper manufacture, as conducted by one 
of the principal houses in that business; aud we herewith 
present illustrations of many of the 
special machines used in the transfor-
mation of rags and other fibrous ma-
terials into paper, as they have been 
improved and are now made by the 
Pusey & Jones Company, of Wilming
ton, Del. 

In mentioning the several machines 
as they come in natural order in the 
paper manufacture, the first would be 
the rag cntter, a machine which has 
been only a few years used instead of 
cutting up the rags by hand. Thi� is 
a solidly built machine, into which the 
rags are drawn from an apron by a 
toothed cylinder, and meet another 
rapidly revolving cylinder on which 
are kn i ves that cut them almost as 
would a pair of shears. The macbine 
works very rapidly, and the bearings 
are adjustable, so that the shaft on which the cutting cylin
der runs can be always kept true in its place without regard 
to the amount of wear it may have had. 

The rotary boiler, to which the rags go after cutting, 
dusting, and assorting, is strongly made, the clamped covers 
shown indicating the openings through which the rags are 
introduced, with a small cock for the escape of steam. 'fhe 
steam is supplied to the boilel' through the hollow trunnion 
on which it revolves .. In order that the trunnions may be 
entirely true, tbe rotary boiler is placed in a turning lathe, 
after it is in other respects finished, and the journals are 
turned to the required size. The occasional explosions Df 
these boilers in paper mills have been the subject of various 
conjectures as to their cause, as the steam here could not 
naturally be of greater pressure than that of the generating 
boiler whence it comes. The company explain these explo
sions as due to the supply, in such instances, of super
heated steam coming suddenly into the boiler and flashing 
the large amount of water therein at a lower temperature 
into steam, and they are always careful to advise their cus
tomers to use generating boilers which cannot superb eat 
the steam. The three styles of pumps shown are each 
of a special design, such as found best fitted for the use 
of the paper manufacturer. The" stuff pump" is that 
which takes the pulp from the stuff chest and delivers it 
to the" three-way box." It is very regular in its opera
tion, intended to deliver a very close gauge of the 
amonnt of stuff needed, and to allow of such quantity 
being easily regulated. The " three-way box" nicely 
regulates the flow of the pulp to the pAper machine, and 
the fan pump and the three-way plunger are used to 
dispose of the water, which is abstracted from the fluid 
pulp in its transition into a sheet of the fiber and 
strength of finished paper. 

Although we do not give here a full view of the 
Fourdrinier machine, to show which properly would 
require a very large illustration, the machine itself, 
and all the machinery used in connection therewith, 
are specialties in the manufacture of the Pusey & Jones 
Company. 

The" Gould screen," shown in one of the first page 
views, is a quite recent improvement in connection 
with the working of the machine. It is a substantially 
built frame, in which the pulp passes, on its way to the 
wire cloth, through brass plates in which are saw cuts of 
a width of one-hundredth part of an inch. These plates 
are vibrated a thousand times II minute, and the dirt 
and material not suitable to enter into the sheet of 
paper remain on the plates, not passing through with 
the pulp. 

The couch and ptess rolls, shown above, indicate the 
portion of the machine where the pulp has been sufficiently 
dried to be taken off the wire on an endless belt, and then 
off the felt to pass over the drying cylinders. Several com·· 
paratively recent improvements are shown in these rolls, 
among which are the setting of the large rolls at the angle 
shown, instead of perpendicularly. as formerly; and the in
troduction of the third roll, whereby the moisture is more 
quickly taken out, and the work of compressing and 
strengthening the fiber more efficiently performed than was 
formerly done with the large rolls only. 

The calendering machines come properly at the end of the 
paper makiug machine, or in the case of super-calendering 
this operation is performed afterward, to give the hard, 
polished surface one sees on writing and fine printing papers. 
There are views given of two styles of calendering machhies. 

Jtitutlflt �tutrjtau. 
between the rollers of which the paper is passed, getting, be
sides the weight of the rollers themselves, a pressure from 
the binding force with which these rollers can be held down 
upon each other by screws in the supports for their bear
ings. 

In the super-calendering machine shown, five of the rolls 
are of paper and the others chilled iron, each 42 inches long. 
The chill is given by casting in heavy iron moulds, and ex
tends in about a balf to three·quarters of an inch. The paper 
rolls are made by pressing hemp paper around a mandrel 
with such pressure as to make the papet' roll as solid and 
almost as heavy as iron, so that the face can be turned and 
ground down true, though this must be 
done without water. 

The upright reel shown is one of great 
capacity, and especially convenient in 
some branches of paper making, but it is 

COUCH & PRESS ROLLS. 

only one of several kinds of reel made for taking the paper 
as it comes from the machine. 

The expanding pulley is a device of especial importance 
in the running of a paper machine. As will be seen, it pro
vides for enlarging the circumference of the wheel by ad
justable arms from the axis, so the shafts of couch or press 
rolls, or the driers, or any other part of the machinery, may 
be run at a speed proportioned to that at which tbe paper is 
coming tbrough. This varies materially in different varie
ties, the paper being decreased in length much more under 
some condition a than others, and the expanding pulley 
allowing of the adjustment of the different parts of the ma
chine in accordance therewith. 

The roll grinding machine is a comparatively modern im
provement for grinding and polishing the rolls. Formerly 
it was not uncommon to effect this by setting up the rollers 
in stack, and finishing them by the grinding of their sur
faces against each other. The work must, of course, be done 
very true, as the rollers have to meet eacb other so nicely at 
all points tbat a ray of light will not pass between them. 
This is now accomplished by the machine shown, in which, 

RAG·CUTTING MACHINE. 

the roller being revolved, a carriage carrying swiftly re
volving corundum wheels is moved backward and forward 
along its face. 

The macbinery used for making localized fiber, long since 
adopted by the government, and used for bank notes, bonds, 
etc., was made at the establishment of tbe Pusey & Jones 
Company, and, besides the machinery made here for Ameri
can paper manufacturers, there is scarcely ever II period 
when there is not work of this kind under way for foreign 
customers. 

The company has filled orders for paper manufactu
rers in nearly every part of Europe, and more than one 
paper mill in Japan now furnishes a practical illustration of 
the working of the paper making machinery of the Pusey 
& Jones Company. 
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Making a Tilne Card. 

To one not familiar with the details of time card makin�, 
says the Detroit Free Pre88, the process is an interesting 
one. As practiced on all the divisions and branches of the 
Michigan Central, a large blackboard is brought into use as 
the primary or original time card. Tbis board is ruled per
pendicularly into 24 equal spaces representing the hours, 
and each of these spaces is similarly ruled into 12 smaller 
spaces, each representing five minutes. 

The board is also ruled horizontally, but the horizontal 
lines are not placed at equal distances, as the perpendicular 
ones are. Each line here represents a stopping place-sta-

tion or railruad cl'Ossing-and their dis
tance apart is made proportionate to 
the actual distances on t he road. Strings 
with weighted euds represent trains; 
light ones passenger trains, and dark 
ones freight. 

A train is to leave Detroit say at 8 
o'clock in the morning, and to arrive in 
Chicago at 6 :40 P. M. A pin is stuck 
in tbe board at the top at the point 
where the line representing Detroit 
crosses the 8 o'clock line, and another 
at 6:40 P.M. on the Chicago line. The 

- .. -�-� string is suspended from the former 
pin, swung over the lower, and the 
weight attacbed to it draws it taut, 
causing it to form a straight diagonal 
across the board between these two 
points. Now, if the road were per
fectly straight and level, and tbere were 
no stops, this line would represen t the 
time card of the train between Detroit 
and Chicago, runn ing at an eqnal rate 
of speed the whole distance. But the 
train stops five minutes at Jack. 

son. By two pins stuck in the line representing Jackson, 
five minutes apart, tbe string is carried over one space on a 
horizontal line. A 20 minute stop at Marshall is indicated 
in the same manner. Between Yp�ilanti and Jackson the 
train slows up on account of the numerous curves in tbe 
road, and this fact is indicated by canying the string on 
the Jackson line a little to the right, making it pass more 
horizontally and to cross a I arger numb�r of time parallels. 
Beyond Jackson, where time is made up, it assumes a more 
perpendicular direction. So, by placing pins at each station, 
giving more time where it is needed and deducting timE] 
where greater speed may be made, the string is given a 
more or less irregular or zigzag line across tbe board, and 
represents pictorially all the movements of the train. 

An east bound train is represented in the snme manner, 
except that the starting point being at tlte bottom of the 
board, the string makes a diagonal crossing the other. The 
point where they actually cross will represfmt the passing 
of the two trains. 

These time cards, after being so made up, are left hang-
ing in the time card room until tbe next change. Meanwhile 

the path represented by the train string is translated 
into figures, and printed for the use of employes and 
the public. 

.. _ .  

The Extinction o C  Deer. 

It is stated by Engineer Phillips (late of the North
ern Pacific Railroad) that no fewer than 20,000 elk, 
antelope, and mule deer are slaughtered every winter 
in Minuesota, Montana, and Wyoming alone. There is 
every prospect that three of the noblest game animals 
on the American continent will soon be entirely ex
tinct. Elk, which formerly ranged from the Middle 
StateI'! to the Pacific, are now never fOll nd east of the 
Missouri River. Twenty-five years ago they were 
plentiful in Kansas and Nebraska, but civilization has 
driven them into the dense and uninhabited regions of 
Minnesota and the Northern Territories. Tbe hide 
hunters effect the most sweeping destruction. The 
average price of an elk skin is $3. The hide hunters 
use repeating rifles, and frequently kill from six to 
twelve elk in a herd before they get out of range. Mr. 
Phillips affirms that, besides the slaughter of the ani
mals named, in the year 1882 more than 25,000 
buffaloes were killed for the traders between the 
Yellowstone and the head waters of the Little 
Missouri. 

If there is to be sport in the Great West in the 
future, those interested will be compelled to move for 
legislation which will give protection to game in 
the Western States and Territories. Otherwise there 

will be very few elk, buffalo, mule deer, or antelope left to 
hunt in five years. 

------------... �,�.��� .. ------------

Correction.-Mercury Intensifier Cor Gelatine Plates. 

We are informed that the formula given on page 352 of 
current volume is i:ncorrect in some respects. For 10 grains 
of bichloride of mercury, 60 should be substituted. The cor
rect formula is as follows: 

No. 1. 
Water........ .. . .  . . . . .• . . •• . . . . •. . . .  . . • .  . .. . ....... 20 ounces. 
Bichloride mercury." ... . . . . . . . . . . . . .. . ... . .. ...... . .60 grains. 

No. 2. 
Water... .. . .  . . . . . . . . . . . . . . . . . . . .  . . . .  ........ ... .... 4ounce_. 
Iodide potassinm.. . .•• . . . .  . . . . .• . . . . . . . . . . . . . .  . ... 190 grains. 

Pour number one into number two. If it works too fast, 
dilute with water. 
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FIRE ESCAPE. 

The sides of the block are united by four friction pins, 
arranged on two diagonal lines, and over which the rope or 
wire is passed (as clearly shown in the engraving). The 
rope is also passed over pins at the  top and bottom of the 
block. At each end of the block is  pivoted a brake lever, 
the inner ends of which press the rope against the pins. On 
a rod secured to one of the outer sid e  surfaces of the block 
runs a trave ler, to w h ich one end of a belt of leather  or 
webbing is secu red, the other end of the belt being provided 
with a hook to be passed over the rod. 

To use the escape, one end of the rope is hooked in the 

I ' 

WARE & RICHMAN'S FIRE ESCAPE. 

window sill, and the other end thrown out of the window. 

The belt is passed aroun d  the body, and the hook clasped 

over the side rod. Then the person steps out of the w i ndow 

a!ld slides slowly down the rope, the friction pins in the 

block preven ting a rapid descent. By mean s  o f  the brake 

levers the apparatus ca!l be stopped at a!lY time. When the 

block arri ves at the ground, the person unfastell s  the bel t, a!ld 

the block is  pulled u p  again to be used by another p�rson , 

who throws the end of the rope that had been fastened in the 

room :out of the window, and secures the opposite e!ld. The 
device is rJortable, takes up a small space in a gripsack, and 

weighs bnt l i ttlc. 
Th is i n ve !l tion has been patented by Messrs. David Ware 

and C. W. Richman , of 900 Walnut Street, Philadelphia, 
Pa. 

. ,  . . .  

LUBRICATOR AND MEASURE. 

The lubricator herewith illustrated automatically feeds oil 
in measured quantities to the valves of locomotives after the 
steam has been shut off. Sl ight changes adapt the device 
to the measurement of liquids. Fig. 1 is  a vertical sectional 

elevation of the l u bricator, and Fig. 2 is a sectional view of 
th e  device adapted to measure l iqnids. The oil cup is filled 
th rough an aperture in the top, which is closed by a plug. 
The cup has an aperture in the center of the bottom, and a 
depending neck, to w h ich is fixed a plate having a central 
opening in l ine with the opening in the bottom of the cup. 

PETER'S LUBRICATOR AND MEASURE. 

The apertures and the neck are formed with in terior screw 
threads to receive a screw plug consisting of a neck enteriug 
tne cup aperture, a screw plate fitti ng in the neck, and a 
lower neck portion fitting in the lower plate. The neck 
upon the cup forms the side walls of the oil measuring 
chamber, the bottom of the cup form s the top, and the plate 
the bottom. In the neck is fitted a double plug valve havi ng 
upper and lower heads, which seat themselves alternately at 
the top of the upper neck and at the bottom of the screw 

Ititufifi t !tutritau. 
plate. Passages lead from the oil to the measuring cham· 
ber, the stem of the valve being shaped so as to allow free 
flo w of oil from cup to chamber when the upper valve is 
opened and the lower one closed. When the u pper valve is 
closed and the lower one opened, the oil in  the chamber 
passes into the valve chest of the engine cylinder. 

When the engine is  taking steam, the steam pressure seats 
the lower valve an d opens the upper one, t h us allo wing the 
oil to flow from the cup into the chamber. When the throt
tle valve is closed and the steam shut off, the upper valve 
seat s  itsel f, thereby shutting off the flow of oil from the 
cup, and the lower valve opens to allow the oil in the cham-
ber to escape to the steam chest to lubricate the val ves when 
they are run ning over their seats while the engine is slowing 
down.  By this arrangement the  valves receive oil  w hen 
they are not bei!lg lubricated by steam, and w hen effective 
lubrication is most needed. The oil chamber can be e n "  
larged or contracted a t  will by sitll ply screwing the oil cup 
up or down, · and by screwing the bottom of the cup down 
to  the screw plate all flow of oil from the cup will be pre
vented. 

Fig. 2 shows th is principle applied to the measuring of 
liquids. The measuring chamber is connected to the outlet 
from the vessel containing the liquid. When the valves are 
in the position shown in the drawing, the l'iquid fills the 
chamber. Moving the lever changes the posit io n s  of the 
valves, closing the upper and opening the lower one, through 
which the measured liquid ts drawn off. An upwardly 
closing vent plug insures the d ischarge of the liquid from 
the chamber. The device can be readily adjusted so as to 
measure any desired quantity. 

This invention has been patented by Mr. Joh n S. Peter, 
of Angelica, N. Y. 

. , . . .. 
The Properties or Starch. 

A number of interesting papers on this s u bject have lately 
been published by Messrs. F. Muscul us, Brukner, and 
others, whose researches throw considerable ligh t on the 
prope rties of starch, and show how it  may be distinguished 
from the different varieties of dextrine w ith which it is fre· 
que !ltly confounded. The fi rst named investigator espe
pecially criticises Solomon's recent paper, who treated only 
of crystalline starch, com pletely ignoring the amorphous 
variety. According to Musculus, dilute solut.ions of crys
talline soluble starch give a red coloration with iod ine, but 
concentrated solutions yiel d a blue colo r ;  this crystalline 
variety dialyzes slowly, and reduces Fehling's solution on 
boiling ; 011 the other hand,  the  amorphous modificatio!l is 
soluble i n  cold water, and always gives a blue coloration 
with iodine ; it cannot be dialyzed, and it  does not reduce 
Fehling's solut ion . Brukner has especially studied the iodine 
reaction, and is of opinion that the so-called iodide of starch 
is not a chemical componnd ; he considers that the blue col or 
is s imply due to the solut,ion of iodine in potato starch, j ust 
as violet and brown colors are obtai ned on solution in chloro
form and water respectively. Brukner also states that po
tato starch yields a blue color, while wheat and rice starch 
yield violet ; but after boiling, the latter are also turned blue 
by iodine. 

------------.. --.�.�.�.-------------
CAR AXLE BOX. 

Formed upon the top of the housi ng, A, is an oil chamber, 
E, that is  made with a separable cover. In the center of 
the bottom of the oil chamber is a boss, G, in w h ich is a ver
tical hole passing through the top of the housing, and having 
in its upper part a screw thread, and havi!lg it� lower part 
tapered, as shown in Figs. 1 and 2. Oil conducting grooves 
lead to the base of the boss, where they connect with channels 
leadi ng to the lo wer part of the hole. The flow of oil from 
the chamber can be regulated by the screw, H, whose lower 

portion is tapered. A jam nu t holds the screw in any desir'Jd 
position. 

The wedge, J, has a ·  recess formed in its upper side to 
receive oil from above, a lld has a hole in its middle part to 
allow thc oil to pass through it. The forward movement of 
the wedge is limited by a shoulder formed upon the under 
side of the housing. In order to give it  a slight longitudi· 
n al play, the wedge is made a little shorter than the space 
between the shoulder and the in ner end of the housing. For 
convenience in insertillg and removing, the wedge has a lip 
upon the under side of its outer end. Upon the lower side 
of the wedge are flanges forming a dovetailed groove (Fig. 
4) for receiving the dovetailed projection formed upon 
the upper side of the brass. K (Fig. 3). The movement 
of the brass is limited by a flange con necting the outer 
ends of the side flanges. In the brass is made a recess to 
receive .the oil, and th rough the brass is an openi n g  to con
duct the oil to the journ al. The journal has a siigh t play 
upon the brass, and the latter a play upon the wedge, which 
has a play upon the top of the housing. 

The cotton waste is  placed in a cellar box under the jour
nal box, and is held against the journal by curved springs 
placed in the bottom and attached at one end to the box, 
which has a closed bottom and fits snugly in the journal 
box, so as to catch and hold all the refuse oil . This oil is 
prevented from working out beneath the joum al by a guard 
plate , M, placed between the parts of the double walled end 
of the box, and held up by spiral springs. The outer end of 

the journal box i s  provided with a door, B, clearly shown in 
Fig. 2. 

This invention has been patented by Mr. M. R. Carey, 
of Mauch Chunk, Penn . ,  who may be addressed for further 
particulars. 

MARINE ENGINE GOVERNOR. 

In the accompany ing engraving is show n  a m arine engine 
governor constructed in ·such a manner as to shu t  off steam 
automatica lly when the vessel rolls and pi t ches. The two 
parts, A B, forming the shell are constructed with flanges at 
their outer e!lds for convenience in connecti n g  wi th  the ends 
of the steam pipe, and at their adj acent ends are flared 
into spherical form and made with flanges, E, by which 
they are united. In the lower side of the shell is an open
ing provided w i th a fixed collar, F, having a flange at its 
outer end.  Within the shell are placed semi -spherical 
plates, H I, which have flanges around their edges to fit 
into the rabbeted parts of the shell, and an opening in their 
lower side corresponding with the opening in the shell. 

Steam is adm itted into the space between the two spheres, 
A B and H I. In the center of the part, H, is formed a 

BELL & FULLER'S MARINE ENGINE GOVERNOR. 

large opening, K, and in the other part are formed small 
openings that are either circular, square, or of other desired 
shape. Within the spbere, H I, is fitted a hollow sph ere, 
M, having an openi ng, N. i n  one side corresponding with 
the opening, K, and in the other side are openings, Q, cor
responding in shape, size, and n u mber with the openings, 
L. Upon the lower side is rigidly attached a stem, P, which 
passes out th rough openings , and has on its lower end a 
weight suffici ent  to hold the stem in a vertical position and 
the sphere, M, station ary, thereby causing the sphere , H I, 
to turn upon the sphere, M, as the vessels rocks and pitches. 
This mo vement partly or wholly closes the openings, L 0, 
resulting in the steam being partly or whol ly sh ut off and 
the slowing or stopping of the e!lgine. The sphere, M, is 
p revented from rotating upon the stem , P, by a pin, T 
(Figs. 1 and 2), which enters a vertical groove, U (Figs. 1 
and 3), in the inner surface of the sph ere, H I. The lower 
part of the stem passes t brough a stuffing box, V, attached 
to the outer end o f  a short , flexible hose, W, w h ose inner 
end is secured to the collar, l<', either direc tly or by means of 
the flanged collar, X. Tb is construction prevents the escape 
of �team , and allows a free lateral moveme n t  of the lower 
end of the stem. 

This invention has been patented by Messrs. A. H. Bell 
and A. Fuller, and further particulars may be obtai !led by 

addressing the latter at No . 10 Renwick Street, Ne w York 
city. 

II f • • • 
Plant Nut Trees. 

The Baltimore Market Journal says : " The idea of plant
ing edible nut bearin g  trees w h ere shade is  desired, instead 

CARE:¥"'S CAR AXLE BOX. 

of those which are solely ornamental , is n ot n e w , but the 
suggestion is one that will bear thinking about by those who 
contemplate planting shade or  orn amen tal trees. Chestn ut, 
walnut, hickorynut, and butternut trees are all nea rly as 
fine in  appearance as horse chestnnt and maple, and, aside 
from the source of revenue, which will  in time accrue to 
their owners from the fruit, the timber of such trees is al
ways in demand, and the tree itself Illay become profitable 
should it becqme desirable at any time to remove it. 
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$titnfifit �tutri,an. 
WIRE WRAPPING OR COVERING IlACRINE. favor of river ice is its greater transparency when produced 

The accompanying drawing shows a side elevation of a in very cold weather, and that if some feasible and cheap 
wire covering machine, recently patented by Mr. Charles method of e l iminating the air from pond ice can be invented 
Conner, of Ashtabula, O. The reel, C, on which the rib- and applied, the only popular objection to it would be reo 
bon, j', is wound, is journaled loosely upon the sleeve, D, moved, and ice as bright and transparent a s  that of the 
upon which is also journaled the cog wheel, B, upon one Kennebec or Penobscot rivers could be obtained from a 
side of which is formed the cone pulley, b, and upon the multitude of home sources, and the cost of harvesting, 
othe!' side the radial arms, d, in the outer ends of wh ich is transportation, and waste would be greatly reduced. While 
held the bent rod, A', to which are attached the ribbon ten- fully conscious of the difficulties to be encountered by those 
sion platlJ, C', the guide plates, and friction rollers. The now engaged in solving this problem, we have never enter· 
cog wheel, B, meshes with the cog wheel, B', arranged upon tained any doubt of its ultimate accomp lish men t , and that 
the shaft, A'. Keyed upon this shaft is a worm that meshes at no distant day, and its success w il l  undoubtedly prove a 
with a cog wheel upon one end of the shaft, 0'. The rich mine of wealth to the inventor. 'l' iJ e  wh i t eness and 
beveled cog wheel, P, is normally keyed to the shaft, but opacity of ice being un quest i onably due to the presence of 
may be easi ly loosened. The cog wheel, P', meshes w ith air cells, it is simply a question whether t he required mo
the wheel ,  Q', and upon the other end of the shaft, 0', is tion can be artificially created in ponds without impeding 
the large cog w heel , N, which meshes w ith the cog wheel, the process of solidifying, and at a cost which will not ma
M, on the shaft, K, that communicates mot ion tbrough the terial ly affect tbe first cost of production . This i s  the who le 
belt, J, to the winding drum, H, so that wben the wheel, t hing in a nutshell . 
P, is unkeyed from its shllft" and power is applied to the In estimating the value of such an invention to the ice 
cone pulley, lJ, and wheel , B, revolved, the rubber drawing trade, it must not be lost sight of that the quantity as well  
rollers, E E', and drum , H, will be revolved through the ' as the quali ty of pond ice would be tbus improved . fOI' it  
system of gearing just described, for drawing the wire, F, j is equa lly well known that w!lter from which the air has 
from the reel, G, through the sleeve and wiuding it upon been expelled, whether from boi l ing, filtering, thaw ing, or 
the drum. When the wheel, B, is revolved, 
the bent rod, A', will be carried rap idly 
around the wire and reel, C, so that the rib
bon , j', passing from the reel through the 
guide plates and slots in the tension plates, 
to the wire, will be spirally wrapped upon 
the wire iu front of the sleeve. Placed 
loosely upon the sleeve, D, is a tension de
vice for the reel, C. The en ds of the bow 
shaped piece, L, are provided with small rub 
bel' rollers, i, which be!lr !lgainst the side of 
the reel !lnd can be !ldapted to exert a gre!lter 
or less pressure by means of an adj ustable 
co llar placed upon the s leeve. In front of 
the eye plate, A, is the reel, G', which c!lr
ries the ribbon that is first to be folded around 
the wire. 

[JUNE 2 1 ,  1 884. 
Turning, Cutting, and Pollshlng Stone.* 

Alabaster and marble can he turned with any ordinary 
metal cutting tool, or better, an old, worn out saw file ; but 
great care is necessary when fo rming a mou ld i ng or bead 
not to spall the edges_ The best plan is to work the tool 
from the corner in ;  when roughed near to size, begin by 
scraping with a flat-nosed tool , l iglltly, until complete ; then 
get a piece of water Ayr stone, and go over the whole sur
face, keeping i t  well wet with clean water, until you have a 
good dull surface, and free from all scratcbes. Then, with 
an old linen or felt ,  made wet and sprinkled with putty 
powder , go over ligh tly, until you have whole surface pol
ished. 

Granite or onyx may be turned with a diamond, set as a 
turning tool, e ither by hand or in sl ide rest, to tbe shape 
wan ted, and then grouud to a surface with emery and a lap 
of zi nc, and then with a secoDd gri t and with water Ayr, 
and pol ished the same way as before. 

For cutting stone of hard nature get a disk of soft iron , 
about 6 inches or 8 inches in d iameter and 0 '01 inch t.hick, 
mounted as a circular saw, driven about. 300 revolut ions per 
minute, lubricated with water and a l i ttle soap occasionally 
on the sides of the d isk ; the disk to be charged on the edge 
with diamond dust, well embedded in , and care must 

be used in beginning the cut not to press 
too heavily until the disk has got a bite 
of the stone, or you wi l l  strip it of the dust. 
The piece to be cut is best cemented or fixed 
to a pivoted arm. I have cut specimens this 
way, fo inch thick and 2 inches diameter. 

When the cog wheel, P, is unkeyed and the 
machine operated by power applied directly 
to the pulley, b, the gearing beneath the table 
remains idle. When this mecbanism is to 
be used, the worm, a, is removed from con
tact with the  wbeel, P', which is firmly keyed 
to its shaft. Power is then transmitted by 
the wheels, M and N, to the beveled wheel, 
P, which meshes with the beveled wheel on 
shaft 2. Power is then transm itted as clearly 
shown to the cord, 9, which passes over t he 
pulley, b. The shaft, X', is mounted in 
hangers beneath the table, !lnd calTies the 

CONNER'S WIRE WRAPPING AND COVERING MACHINE. 

In cutting specimens for microscope 
slides it is better to cu t them about ft inch 
thick an d cement them to a piece of plate 
glass about 2 inches square, ;q: inch thick, with 
a little Canad a balsam, using a gent le heat to 
help to evaporate ; then when fixed they tuay 
be ground down to the required thickness by 
a lap made of thin  zinc, nailed flat to a piece 
of wood , with fine emery and w ater, and a 
light rotary motion . Do not add fr€sh emery 
when the specimen is nearly transparent, but 
still work the same over until the scratches 
do n ot show. Then carefully clean the glass 
slip and cover ready for mounting. Ap p ly 
heat to remove the specimen from t.he grind
ing slab, l ifting it up when softened with the  
point o f  a needle, then place i t  for  about a 
couple of minutes i n  a small drop of " tnrps, " 

to remove the particles of emery in the grind
ing process. Then put a t;lrop of Canada 
balsam in  the center of the slip, hold i t  over 
a lamp , but do not let it boil, 01' it will pro
duce air bubbles. When sufficiently hot  l ift 

pulley, X, and a friction wheel bearing against the wheel, 8. 
A cord leading from this pulley to a pulley on the side 
of the reel revolves the htter when ribbon is to be wound 
upon i t. 

What Makes Ice White and Opaque. 

It is a law of light that in passing from one substance to 
another possessing a different power of refraction a portion 
of it is always reflected. Hence when light falls upon 
a transparent solid mixed w ith air, at each passage of  the 
l ight from the air to the sol i d and from the sol id to the air a 
po rtion of it is reflected ; and in the case of a po wder this 
reflection occurs so frequently that the passage of the light 
is practically cut off. Thus, from the mixture of two per
fectly transparent substances we obtain an opaque one ; 
from the int imate mixture of air and water we obtaiu foam ; 
clouds and snow owe their opacity to the same principle ; as 
also does the whiteness of crushed diamonds, salt, glass, and 
many other substances w hich are transparent before the 
pressure is applied to them. Ice being, therefore, opaque 
and white in proportion to the amouDt of air it contains !It 
the time of crystal lization, it fol l ows as a matter of course 
that anything which tends to expel it from the water before 
it is frozen will contribute to its transparency when it as
sumes the solid state. If, for instance, water be boiled and 
kept from taking up air from the atmosphere while being 
cooled to 32 d egrees, the resnlt will be perfect transparency in 
the ice thus formed, whether thlJ process of freezing be slow 
or rapid. The reason for this is that no air can exist in 
water in a boiling state. The same is true of perfectly fil
tered water similarly protected from the atmosphere. In 
case of ordinary water, which always contains a certain 
amount of fixed air, the ice made from it will depend for 
its color on the temperature undet· which it is frozen ;  and as 
this varies, neither ponds nor rivers produce ice of anything 
like un i formity in this respect. Every ice dealer is aware 
that river ice, as a rule, is clearer and bligh ter than that of 
ponds 01' lakes ; the reason being that the cnrrent in the 
river aids the crystallizing force to expel the !Ii I', which i n  
still water, especially in  very cold weather, i s  caught up 
and embedded in the ice, thus affecting its  color hnd, to a 
sl ight degree also, its density and c1urability. Against these 
advantages in favor of running streams we must put the 
larger yield in ponds, the lesser liability to damage from sew
age, storms, and freshets, and, though last not least, the in
creased quant.ity of oxygen and carbonic acid which make 
ice on ponds both more palatable and digestible than that of 
rllnning streams. 

It will thus be inferred that the only real advantage in 

any other process, will freeze faster under a given tempera

ture than water largely impregnated with atmospheric air. 
This can be readily tested by fill i n g two glass vessels, one 
with common hydrant or river water, and the other with 
water that has been boiled o r  filtered (but sealed in the iu
terval from the outer atmosphere) , and then subjected t o  a 
like freezing process. The latter specimen will be the first 
to solidify. The reason for this is that air in water tends 
to weaken the cohesion of its particles, and thus retards 
crystallization. As an illustrhtion of this fact, M. Donny, 
a distinguished French scientist, haR proved that if water be 
thoroughly purged of its air a long glass tube filled w i th 
this liquid may be inverted, while the tenacity with which 
the water cl ings to the tube, and with which its particles 
adhere to each other, is so great that i t  will remain securely 
suspended, though no external hinderance be offered to its 
descent. Owing to the same cause, water deprived of its air 
will not boil at 212 degrees FIfh., and may be raised to a 
temperature of nearly 000 degrees without boil ing, but when 
this occurs boiling is attended witb an explosion . 

We migbt extend tbis discussion to an almost unlimited 
extent, but we have already said snfficient to show that the 
efforts now being made to increase the. quantity of pond ice 
and improve its quality possess an importance to the ice in
dustry which can hardJy be eX!lggerated, while they are 
full of promise as to their ultimate issue.-lce Trade Journ<J;l. 

4 4  • • • 
How to Destroy May Beetles. 

A writer in Vick'8 Magazine relates his mode of destroying 
the May beetle, or June bug. He states that he has prac
ticed his method for the past five or six years w i th the most 
satisfactory results. 

" In the first place, I save all the trimmings of trees, 
bushes, and l itter of every kind which will burn and make 
a good blaze .  I keep it all until the period arrives at which 
the beetle commences to fly in the evening, as they are noc
turnal insects. I then commence building bonfires in several 
places in the even ing, and keep them going for two or three 
hours for several evenings, making as much blaze and ligb t 
as possible. Tbe flames and light attract the beetles by 
hundreds and thousands, and the result is they fly in them 
and are burned up . At the t ime I commencec1 this practice 
I used to find thousands of beetles in the spring when I 
worked my fruit patches, but this spring there has been only 
one beetle discovered which I have heard anything about, 
and I presume he must have been an im migrant. In com
pany with the beetles there are thousands of moths and 
millers fly into the flames and are destroyed, all of which, 
1 believe, prey upon vegetation." 

the specimen with the point of a needle just 
tipped with balsam, so as to stick ; carefully lay it on the hot 
sl ip gradually, so as to exclude the air. Then while hot put 
on the glass cover, and should there be any air bubbles, they 
can be drawn out by applying a ho t needle to the cover, over 
the spot, and drawn toward the edge of cover, then the slide 
w ill be ready for test. Under the microscope some speci

mens require to be reduced to the 0 '001 inch, to show their 
structure, w!.Jile others show good at -h inch. 

.. � . . .. 
Treatment of' Burns and Scalds. 

Dr. C. l!'. Naismith w rites to the Lancet that he has secur· 
ed most excel lent resul ts from the fo l lowing method : 

At first, he used the soda solu tion, fo llowed by carrou oil, 
but soon abandoned them as unsatisfactory. The former 
owes its reputation to the cold water, and not to any sooth
ing property in the soda. His in variable prac tice, however 
extensive the scald, has been to place the injurec1 member in 
ice col d water, keeping it there until all pain had disappear

ed-say in from two to four hours, or even longer. The 
water heats rapidly, and must be kept cold e it her by ice or 
constantly renewing. As long as the scalded part is kept 
under water (provided it is cold enough) no pain is com
plained of, and symptoms of shock are much lessened. 
When the limb will bear removal from the water without 
pain, he lays on thickly lead acetat.e and resin ointment (one 
drachm to one ounce) aud envelops in cotton wadding_ He 
has used this ointment also in erysipelas w ith the best re
sults, all symptoms of inflammation rapidly disappeari ng. 
Should severe suppuration occur, instead of the lead acetate 
a few drops of creosote may be added to the resin ointment, 
as 1'I1commended by Druitt. By this treatment pain and 
shock are reduced to a m inimum , opiates are seld om re
quired, and danger to life is, he believes, g reatly averted . 

.. 4 . . .. 
Water In Steam. 

Herr Stoupler, of Luzerne, Switzerlan d ,  hy adding :fIuor
escine to the water of a bo iler, which by calorimetric test 
enabled him to detect the presence of one-hal f of 1 per 
cent of water carried mechanical ly out of the boiler by the 
steam, found that from 2 '3 to 4 per cen t was actual ly th us 
present in the steam . The deep green color o f  the water 
in the boiler was retained iu it for weeks, and yet no trace 
of coloring could be detected in the water condensed in the 
steam cylinder, a proof that the water which gathers there is 
entirely due to condensation caused by the €xpaDsion of 
steam, and that very -little water is actually mechanically 
carried a w ay by the steam from bo ilers. 

... C. E. Sibley, in Amateur Mechanics. 
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Speed oC Thought In Dreams. -De qulncey Excelled. 

To the Ediwl' of the &ientifo; AmeJ'ican : 
In your issue of May 24 is an article on' 'Speed of Thought, " 

showing the rapidity of thought as shown by an engineer 
dreaming a long dream while traveling 250 feet in 4 seconds. 
A case happened here wherein the dreamer had an equally 
long dream in less than one second. A telegraph operator 
was one night during the 'l'urco-Russian war receiving a press 
dispatch regarding the war, in which the name of Gortscha
koff,was being' telegraphed. Gortschakoff's name appearing 
so often in such dispatches, the operator, as soon as he 
heard the first sy llable of the great premier's name, weot to 
sleep and dreamt he went to his mother's home in the In
dian Territory ; went hun ting with some Indian friends;  
had a great deal of  sport, and went through an experience 
which would take days to perform, and tinally after return
ing from the hunt during the division of their game, he 
woke up in time to hea.r the fi lial syllable of Gortschakoff's 
name, and succep-ded in making a complete , .  copy " of the 
message. At the rate of 40 words per minute, at which 
telegraphing is usually done, you will see that the time of 
the dream, which commenced when the middle syllable of 
Gortschakoff's name was being made, was one-third of one 
and one-third of a second, or forty. four one-hundredths of 
a second. Yours, etc. ,  R. 

Sedalia, Mo. , May 25, 1884. 

Jtitutifi t �mtrjt�u. 
Jiving. A.s to whether it has the power of destroying those 
minute living organisms which are the germs of certain 
diseases, there are at present very great di1ferences of opin
ion among chemists. 

Pompeii. 

POMPEII, February 10, 1884.-In two recently excavated 
houses the paintings on the walls are as fresh as if just put 
on, and the halls are rich w ith decorations. Some of the 
marble tables are still standing ; the fountains in the atrium 
and peristyle, with their pretty little statues and mosaics, 
look as if they miglJt begiu to play at any moment ;  the 
k i tchen hearths, built like ranges, seem ready for their pots 
and kettles ; a few :flower pots are still set in the gardens· itl 
the storerooms are some oil jars and wine jars ; it is as if 
one miglJt begin housekeeping to-morrow, and iuvite one's 
friends to dinner' the day after. 

One thing is difficult to conceive without seeing it, and 
that is the gorgeousness-of. the interiors of the priv;}te houses. 
The colors are now faded ; the columns are broken ; the mo
flaicil of the floors are generally nearly destroyed ;  the fount
ains do not play ; the flower beds are destitute of flowers; 
yet, even as it is, one is continually amazed by the brilliant 
effect of the interior vistas. In one house the view from a 
triclinum across two  courts, both surrounded by gayly deco
rated Corinthian columns standing before walls painted from 
top to bottom in a variety of colors, is really dazing to the 
eyes. The old Pompeians lived in a rainbow atmosphere. 

A�other striking thing is the absolute cleaoliness. You 
may say that the dirt has all been taken away hy the Italian 

The Oxygen In Water. Govern ment. That is true, but it is quite evident that in 
• Dr. William Odling, F.R. S. ,  recently lectured at the the old times it never was there. Our modern houses are 
Royal Institution on ., The Oxygen in Water. " Sir Frede- not made to be clean, as were the Pompeian residences. The 

. k B 11 F R S 'd d walls, the floors, every corner of their homes, were finished flC ,'am we , . . . ,  presl e . 
Dr. Odling began by statiog that in 1823 Faraday proved with the mOK!, admirable workmanship. In their rooms no 

that a gas or vapor is  nothi og but a liquid at a temperature plaster ever fell, for i t  was of such excellent material, and 
above its boil ing point ; and the lecturer exhibited a number so well put on, that it soon became like marble. They had 
of glass tubes containing liquefied gases, which had been no wooden walls, no crack s where dust could penetrate. 
prepared by Faraday, who liquefied nearly every known Water for cleausing was found in every part of the house, 
gas. It is only within the last six years that the five or six and ran off through perfect drains. All the tables and bed
gases which had previously resisted liquefaction have been steads were of marble or bronze; even the well-curbs and 
reduced to that state by perfected modern appliances for the borders of the flower beds were of hew'n stone. Hygiene 
prod ucing cold and pressure. At the present time a chemist must have come naturally to the old Pompeian ; he evidently 
in Paris is making liquid oxygen by the ponnd. had no chance to get a typhoidal attack ; the only class of 

The speaker said that when gases are, dissolved in water diseases he could not provide against were the eruptive, and 
they somehow assume the liquid state therein, and increase one of these carried him off at last. • . • 
the bulk of the water. At 0 deg. C. 100 volumes of water The excavations are going on steadily, and are admirably 
dissolve 4 '11 volumes of oxygen gas ; at 15 deg. C. they dis- munap;ed. It �s a deligbt to see one ro�m after another �e
solve 2 '99 volnmes. At 0 deg. C. 100 volumes of water dis. vealed to the lIght of day. The authontles are now begm
sol ve 6, 886 '1 0  volumes of sulphurous  acid gas, and at 15 ning to replace the charred timbers of the roofs with. new 
deg. C. 4,356 '50 volumes. 100 volumes of water at 0 deg. ! ones . . In this way �ome secood story hal conies are kept in 
C. dissolve 1 14,800 '00 volumes of ammonia, and at 15 deg. place, mstead of bemg �llowed to fall down as formerly. 
C. 78,270 '00 volumes. Water at a temperature of 45 deg. Over some of tbe most nchly deco�'ated

. houses the roofs are 
Fah. dissol ves 2'199 cubic inches of oxygen per gallon, and restored exactly as they were, With tIles made after the 
at 70 deg. Fah. 1 797 cubic inches per gallon. The barome- ancient patterns. . '. . 

. tric pressure has a feeble influence in causing variation in You would be astomshed at the size of some of the Pom
the amount of oxygen absorbed by water, the variation not peian houses, and of the rooms and spaces they inclose. 
exceeding a small fraction of a grain per gallon ; yet in a They look small because they are so �mpty , but when !ou 
large river that means a variation in the quantity of oxygen measure them yo� tind them very spacIOUS. Houses of thIrty 
to be measured by tons. and forty rooms lU the first story are not uncommon. The 

River water in snmmer contains about four grains of great spaee was the atrium, often 35 to 40 feet long, having 
oxygen per cubic foot, and about five grains in winter. an. opening for. nght in .

the c�nter of the roof, and �ust un?er 
Every ten million cubic feet of water passing over Tedding- thIS a marble hned baslU. raIsed �bove the �oor, mto WhICh 
ton Weir carry with them 1774 tons of liquetied oxygen, or the rain fell, and on the

. 
margm of whICh were placed 

about 50 tons of liquefied air, when the water is at the tem- bronzes and vases. Out of �his openrd bedrooms, and at the 
perature of 60 deg. ]'ah. end a reception room and dmtng room. Beyond these was 

In August, 1859, Dr. W. Allen Mil ler ascertained the a peristyle, or court, surrounded by from eight to twenty 
proportion of oxygen in the Thames at low water, and columns, thus making a broad corridor running all around. 
found that as the Thames runs through London, the quan- Some of the peristyles were 80 or 100 feet square, with a 
tity of oxygen in it diminishes as compared with the pro- great variety of rooms opening into them. Beyond the 
portion it contains at Richmond ;  aod discovered that about peristyle was the garden, sometimes 150 feet square, o

.r more, 
12 or 13 tons of oxygen are lost between Richmond Bridge with all sorts of arrangement� for plants and fO�lUtalUs. � 
and Somerset House. Other chemists have since taken up good many of the e laborate mche-shaped fountmns are still 
the work, and their results agree tolerably closely. One perfect. The street en trances to some of the houses are 1 0  
method o f  testing the proportion o f  oxygen i n  water i s  by to 15 feet i n  width, and had quadruple o r  four-leaved doors. 
means of hyposulphite of soda-a salt in an inferior state of In fact, so spacious are these dwellings on the ground floor 
oxidation to the sulphite ;  the hyposulphite used is no t that that it is generally believed that the upper story rooms were 
employed by photographers, w lJ ich is, properly speaking, rented out. • . • . the thiosnlphate of soda. The hyposulphite of soda used in The floors of the first and second stones were of cement 
the analysis of water bleaches the ammoniacal solution of in which patterns of mosaic or tessellated work were laid. 
oxide of copper ; it also deoxidizes indigo, magen ta, and Many of these floors are uninjured. • • . The h�uses 
iodide of starch. White indigo is made blue by the air in were admirably planned to 8ave space ; and the decoratIOns, 
water but does not do so if hyposulphite of soda is put in mural and otherwise, were far beyond our conceptions of 
the w�ter tirst to absorb the oxygen. When water is made the art of ornamentation. The workmanship.  especially the 
blue by indigo, and hyposulphite of soda is added , the lat- plaster and stucco, was much better than can be produced 
tel' has the choice of two substances from which to absorb by our modern craftsmen. 
oxyg�n, and it deoxidizes the air in water fir8t ; hence the In examining Pompeii it is necessary to remember that it 
quao tity of hyposulphite used before the l iquid is bleached was a small provincial c ity, bearing abont the same relation 
affords a method of measuring the proportion of oxygen in to Rome that Auburn or Utica does to New York. This in
water. When the liquid is just bleached, by adding no creases our wonder in walking th rough its well paved streets, 
more hyposlllphite of soda than is necessary for the purpose, or its richly adoroed houses, or about its theaters and tern· 
it can be made blue by pushing down air into it, or by pour- pIes and squares, or in studying the thousands and thousands 
ing it from one vessel to another. of art objects in terra cotta, bronze, silver, golei, alabaster, 

Tests of the Thames water show that at Erith, near the marble, and glas�, which have been diseovered within its 
sewage outfall, it con tains but about half a cubic inch of walls-even w i th less than half the city excavated.-Ameri
oxygen per gallon instead of 2 cubic inches per gallon ; but can Architect. 
lower dowo the proportion of oxygen rises again, until the -----_.�I ...... ' ...... ------

water is within 10 per cent of its richness in oxygen at IN England the mails are used for the transmission of 
Richmond. 'l'hus the considerable power which flowing nearly e�ery species of merchandise. Fish, game, meat, 
water possesses of keeping itself sweet and clean is no butter, eggs, fruit, cream, and all other farm products are 
longer a matter of speculation, but one of positive proof. transmitted through the Eugl ish parcels pGet at very cheap 
Still the power, great as it is, may be overtaxed , and often rat�. In a word, tbe British Post Oftlce really does the 
is overtaxed in some cases, when the organic matter is non. express bu>iness of" the country. 

Suicide and Sleeplesllnells. 

The circumstances attending the recent death of the Dean 
of Bangor-albeit they are infinitely distressing-present no 
novel features. The reverend gentleman, according to the 
Lancet, was a man of considerable intellectual " power, " 
which is the same thing as saying that he was constitution
ally liable to intervals of mental depression. All highly 
intel lectual men are exposed to this evil. A. pendulum will 
always swing just as far in one direction ae it does in the 
other. Great power of mind implies also great weakness 
under certain conditions. The marvel is not that great 
minds occasionally become deranged, but t hat they so often 
escape derangement. Sleeplessness meaos not merely un· 
rest, but starvation of the cerebrum. The b rain cann ot 
recuperate, or, III ('ther words, it cannot rest. Physiolog
ically, recuperation and rest are the same thing. Sleep is 
simply physiological rest. The only cause for regret in 
these cases is that the blunder should ever be eommitted of 
supposing that a stupefying drug which throws the brain 
into a condition that mimics and burlesques sleep oan d. 
good. It is deceptive to give narcotics in a case of this 
type. The stupor simply masks the danger. Better far let 
the insomnious patie l l t  exhaust himeelf than stupefy him. 
Chloral, bromido, and the rest of the poisons that produce a 
semblance of sleep are so many snares il! such cases. 

Sleeplessness is a malady of the most formidable char
acter, but it is not to be treated by intoxicating the organ 
upon which the stress of the trouole faUs. Suicide, which 
occurs at the very outset of derangement and is apt to ap
pear a sane act, is the logical issue of failure of nutrition 
that results from want of  sleep. It is cunous to n ote how 
a sleepless patient will  set  to work with all the calmness 
and forethought of in telligent sanity to compas8 his death. 
He is not insane in any technical sense. He haa p o  delnsion . 
He does not act, or suppose himself to act, under an •. i n 
fluence. " H e  simply wants t o  dio, and, perhaps, not ull til 
after he has made an attempt to kill himself will  be exhibit 
any of the formulated symptoms of mental disease. 

.. 4 0 '  ... 
A Frolicsome Arabian Stallion. 

A suit was tried iu one of our city courts the other day 
against Ulysses S. Grant, Jr. , for injury done t@ the plaintiff 
(a Mr. Bailey) by a vicious horse. Some years ago Gen. Grant 
had presented to him a pair of Arabian stallions, which were 
heing kept at his son's farm in Westchester County. One day 
one of the stallions was ridden to a store in the v i llage, and 
hitched to a post. At this time Mr. Bailey was coming 
down the road in a two horse wagon loaded with eleven 
cans of milk. 

Mr. Bailey, on the witness stand, told substantially the 
following story of what next happened : The youllg man 
who rode the horse had scarcely entered the store when the 
stallion threw up his head, pulled off th e headstall, and 
started up the road. He came in contact wi th the com· 
plainant's horses, kicked and bit them, and crowded them 
into a ditch. The stal lion then put his fore feet i u to the 
wagon, upset the milk cans, and then he  leaped into the 
wagon like a dog and sat down in the complainant's lap. 
Then he  kicked Mr. Bailey over backward, pawed him out 
of the wagon, jumped out, kicked over the wagon, tore 
the barness, and caused the witness' horses to run away. 
The horse then pawed the complainant in  the face, broke a 
rib on the left side, injured his  spine, badly bruising his 
shoulder, aud left him unconscious upon the frozen ground. 
Mr. Bailey was assisted home, and has sinee been an invnlid . 

The defense was that U. 8. Grant, Jr. , did not own the  
horse ; that h e  offered to  settle all damages to wagon ,  horses, 
milk, and harness, and to pay Bailey's doctor bil l ,  and  that 
the offer was declined. The jury gave Bailey a verdict for 
$5,000. 

THE attendance at some of the leading colleges for the 
current year is as follows : Michigan University stands at the 
head whh 1,554 students ; Harvard, 1 ,522 ;  Columbia, 1 ,520., 
University of Pennsylvania,1 ,044 ; Massachusetts Institute of 
Technoiogy, 561 : Princeton, 527. As regards the numher of 
professors in each, however, the order will  be somewhat 
changed. University of Michigau is omitted, owing to lack 
of data. Harvard has 32 professors, and a total of 55 instruc
tors. Princeton comes next with 28 professors, and a total of 
34, including tutors, etc. Yale, 20 professors, and total of 
30 instructors. Columbia, 12, and total of 29. 

Of these four last named, Harvard was founded in 1636 ; 
Yale, 1701 ; Princeton , 1746 ;  Columbia (King's), 1754. To
gether with these statistics of number of students and pro
fessors, i t  would be interestiog to note the sizes of libraries 
in the last named institutions. Harvard once more heads 
the l ist with a total of 277, 700 volumes, Yale, total, 161, 000 
volumes. Princeton, 122,000 volumes. Columbia, 47,000 
volumes. Harvard at present has 8 Fellows;  Princeton ,  
8 ; Yale, 3 ;  and Columbia, 2. 

. . .  , .  

mood Cake Cor Cattle. 

The use of blood as a food for cattle has, it is stated, been 
the subject of experiment in Denmark by a cbemist, who, 
as a resul t, hali now invented and patented a new kind of 
cake, in which blood form!! one of the chief ingred ients. 
This new food is stated to be exceedingly nutritious and 
wholesome, and is eaten with ll.vidity by all sorts of animals, 
and even by cows and horses, which have naturally a strong 
dislike to the smell of blood. 
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LIQUID OARBONIC ACID.-ITS INDUSTRIAL PRODUOTION 

AND USES. 

The attention of the scientific world has been directed for 
a few years past to the cnrious researches of Messrs. Cailletet 
and Wroblewski upon the l iquefaction of the last permanent 
gases that have, up till recently, resisted great pressures in 
the Thilorier apparatus for liquefying and then solid
ifying carbonic acid. 

It would seem at first sight that such experiments 
could possess nothing more than a purely scient ific in
terest , bnt the industrial applicationR o f  l iquid cltrbonic 
acid that have just been made in Germany show Lhat 
an experiment that i s  considered in  the beginning only 
as a scientific curiosity may nevertheless become the 
starting point of industrial applications that are as 
singular as they are remarkable. 

Messrs. Raydt and Kunheim, reproducing upon a 
large scale the apparatus which , during lectures on 
chemistry, serves to perform a certain number of ex

periments on liquid and gaseous carbonic acid, have, in 
fact, just patented an apparatus for the industrial stor
age of this gas in a liquid state. 

",itutifi c �tutritau. 
beer through the bung hole, so that the beverage is drawn 
directly from the cask through the cock, 8, without any pipe. 

Aside from this special application, Mr. Raydt proposes 
the use of liquid carbonic acid for the manufacture of seltzer 
and other artificial mineral waters, etc. ,  and, in a word, of 
all gaseous beverages. It is only necessary to introduce into 

i : � .  
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water is heat!ng. Liquid carbonic acid has likewise re
ceived an interesting application in the production of com
pact castings. In this process, which is now in current  use 
in the works of Mr. F. A. Krupp, at Essen, the mould is 
closed hermetically immediately after the metal is poured 
into it, and gas at a high pressure is made to enter it at the 

upper part by opening the valve of a l iqu id carbonic 
acid reservoir. In order to increase the pressure and 
make it  regular, the carbonic acid reservoir is heated 
by means of a water bath. The pressure is exerted 
until no further tendency to form bubbles is shown 
in the molten metal. The experiments of Mr. Krupp 
have shown that in receptacles that are entirely full a 
heat of 200' produces the immense pressure of 1 , 200 at
mospheres . The same process has l ikewise been applied 
with the greatest success at Bemdorff, near Vienna, in 
the production of compact castings of white metal. 

This apparatus (Fig. 1) consists of a flask or strong 
iron tube, a, at' each extremity of which are adjusted 
thick disks, b and e. The copper valve, d, is screwed 
into the upper end, e, and is closed by means of a 
threaded steel rod, e. During transportation the cap, 

i .� ___ _ 

'rg ��� 

Finally, the last application of liquid carbonic acid 
that has been proposed by Raydt is the use of it for 
raising sunken vessels. An app licatio n of air has for a 
long time been used for obtain i ng the same resul t, but 
carbonic acid h as the advantage over the latter in that 
it requires the use of no costly apparatus, d ifficult to 
actuate. In some experiments made in the port of Kiel 
a stone weighing ::lOO qu in tals, and sunk to a depth of 
10 meters, was raised to the surface in eight minutes by 
means of a bag inflated with carbonic acid. -La Nature. 

g, is screwed upon the tube, f, and the whole mechan
ism of the valve is protected by the cover, n. In order 
to use the flask, the cover and cap are removed, and the 
vessel is theQ connecteil. with the boiler by means of a 
coupl ing or a connecting tube. The apparatus is filled 

Fig. I.- FLASK FOR 
LIQUID CARBONIC 

ACID. 

Fig. 2.-ARRANGEMENTS FOR RAISING 
BEER IN BREWERIES. 

with pure liqllid carbonic acid which has been produced and 
purified by well known processes, and which is compressed 
into the flask by means of powerful machines. Each flask 
holds about 8 kilogrammes of liquid carbonic acid, equiva
lent to 3,1>00 liters of the gaseous liquid at the ordinary pres
sure. Before being employed, the flasks are submitted to a 

pressure of 250 atmospheres, while liquid carbonic acid at 
0° exerts a pressure of ou ly 36 atmospheres, which rises to 

74 by heating to 30°. As the pressure is constantly cal m 

and regular all danger is averted, and the administration of 
the German railways has therefore, after a minute examina
tion, concluded that it could authorize the sending of these 
flasks by all trains. 

Up to the present time this Jiquid carbonic acid has been 

employed for the raising of beer in breweries, the access of 
air into the casks being thus prevented, as well as the acid 
fermentation that atmospberic germs might produce therein. 
Fig. 2 shows how the apparatus is set up. The liquid car

bonic acid is contained iu the forged iron cylinder, a, wbich 

is put in commu nication , through i, with an iron plate re
servoir capable of easily supporting a pressure of from 4 to 
5 atmospheres, and remaining in place in the brewery. In 
order to make a connection the lever, e, is raised , and this 
opens at the sall!e t ime the two cocks, e and d, the first of 

which puts the cylinder in communication with the c<5pper. 
This latter is connected through the second . cock with the 
safety valve, f. 

After this the cock, 71" of the cylinder is opened by turn
ing the key, g, to tbe left, the pressure gauge, k, being at the 
same time carefully watched. The acid, undel' a gaseous 

form, flows rapidly into the copper through the coupling 
tube, i, and in a few seconds the desired pressure of 1 or 2 
atmospheres is reached, as 
may he easily seen from the 
pressure gauge. Then the 
valve, 71" of the  cylinder is 
closed by turni ng the key, g, 
to the right, and the two 
cocks, d and e, are closed by 
pushing down the lever, c, 

Fig. 2 shows different 
modes of drawing. In cask 
I. the carbonic acid first tra
verses a collecting reservoir, 
m, designed for the reception 
of the small quantity of beer 
that might choke up the pipe 
through the differences in 
pressure between the cask 
and the reservoir, b __ then it 
passes into the siphon, and 
forces the beer to the draught 
cock, n. 

the liqllids that it is desired to convert into aerated bevar
ages the carbonic acid coming from the reservoir of liquid 
acid that we have described above. T'h e  inventors have 
like w ise appl ied their apparatus to var ious killds of ex
tinguishers and fire pumps, which,  in practice, have given 
most excellent results. Fig. 3 gives a general idea of a fire 
pump to which the system under consideration is appl ied, 

Fig, 4,-DETAILS OF MECHANISM FOR INTRODUOING THE 
CARBONIC ACID INTO A RESERVOIR OF WATER. 

and Fig. 4 shows the details of the introduction of the car
bonic acid into the reeeptacle filled with water, or a saline 
solution (phosphate of ammon ia, boracic acid, etc.) more 
efficient than pure water. The acid passes from B to A 
throngh the intermedium of the tube, C, which is punctured 
w ith holes through which the gaseous acid escapes. At b 
there is a small hand wheel, r, which serves to regulate the 

• ••• •  
The Value o C  Exhaust Steam. tor Heating 

Purposes. 

When standing on a tal l building i ll New York city, 
in the winter time, oue cannot help noticing the num. 

her of exhaust pipes from steam engines whiciJ puff their 
heat and vapor into our atmosphere. 

How few of the many who thus view the great city from 
on high, and are driven into a reverie over the thousands at 
busy people who are beneath, and the industries that these 
little white puffs are a waste product from, have any i dea 
of the thermal value represented in these apparently useless 
clouds ! 

This steam, when i t  leaves the top of the exhaust pipe and 
before it is condensed or dissipated in the atmosphere, rep
resents, we call safely say, three-quarters o f  the actual value 
of the coal that was used in the furnace to prod uce it. Less 
than one·tenth of the energy of the fluid has been realized 
in the engine, yet it Is all that can be so utilized. What has 
been used in the engine we may call the static energy of the 
steam, and what is go! ng to waste in  the atmosphere is the 
potential . energy. The static energy is about 1 , 980,000 foot
pounds per horse power per hour, but the potential energy, 
according to the steam used for average engines, is about 
30,000, 000 foot·pounds for the same time. 

It may appear incredible to the business man tbat a resi· 
duum so valuable should be let run to waste i f it is possible 
to utilize it, but nevertheless such is the rule in New York 
at the present t ime. 

To scientific engineers its valne has been long known, and 
the utilization of exhaust steam for warming air, etc. , has 
long and successfully been p racticed in some industrie�, and 
in warming woi·kshops and factories, but its use i n  large 
buildings in New York . is  of comparatively recent date, and 
very few are as yet using it, or can be i nduced to try the 
experiment, because of the prejudice of some of their engi
neers. There are buildings where its use has not been a 

practical success, but that 
was because tbe arrangements 
were not planned by a com
petent person . 

In summer t ime this heat 
must be wasted, but in winter 
it should be used for warming 
and cooking. Many of our 
buildings as they are now 
piped cannot use exhaust 
steam successfully, but SIlC
cessful merhods can be 00-
vised by any competent steam 
heating engineer, and we 
hope in a few years to see 
architects and owners fully 
educated and alive to the im
portance of preventing the 
waste that takes place from 
the top of our exhaust pipes. 
-Sanif.a!ry Engineer. 

•• • •• 

Layering a Hose Bum. 

The arrangement of cask 
II. is more convenient. Here 
the carbonic acid makes its 
exit from the copper beneath 
the pressure gauge, k, flows 
first to the counter, and from 
thence is d irected at will to 
cask II. , through the cock, o. 
The pressure exiRting in this 
cask is ascertained from the 
gauge, k, and is regulated by 
mean s of the cock, o. The 

Fig, 3 .-A FIRE PUMP OPERATED BY LIQUID CARBONIC . ACID. 

A writer in one of our agri· 
cultural newspapers says tbat 
a rose bush may be layered 
with little trouble, and then 
tells how to do it. Make a 
narrow trench ,  three or four 
inches deep, where a good 
well grow n  shoot can be bent 
into it, After blooming, in 

beer is  drawn through the cock, q. In cask III. the car
bonic acid passes anew through the beer reservoir, and 
the draught is effected directly through the siphon without 
conduit. 

Finally, in the arrangement of cask IV. the siphon is like· 
wise dispensed with. Here the carbonic acid reaches the 

pressure, and which is provided with a pressure gange, m. 
When the acidulated water reaches the pressure determined 
by the regulator, b, it escapes through the cock, e, and may 
be directed horizontally or vertically in order to extinguish 
a fire. The gas may also be introduced directly into the 
boiler of a steam pump, so as to actuate the latter while the 

June, cut a slit in �be shoot selected at the point where 
it will touch the soil, press some soil in to the cut, bend 
the cane down to the bottom of the trench, and fasten 
it there with some pegs, and cover it well with soil. ' 

By fall it will be a .  rooted plant, aud can be cut away and 
transplanted 
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DEEP SEA FISHES. 

The marine exploration s  that have been made d uring the 
last few years by Ame rican, Englisb, and Frenc b  expedi tions 

h ave sbown that tbe deep sea fauna is  wonderful ly rich in 
strange forms of fishes, a n d  it is now known that no less 

tban twenty.eigbt  families of tbese animals are confined en· 
tirely to great depths, or are represented elsewhere by mere 

stragglers. Three new fam ily types were obtained last year. 

As regards orders, t wo, the Lyomeri and the Cavencheli, 

are only kno wn from deep sea representatives. 

The fact tbat fishes whicb live permanently at great depths 
exhibit certain pecul iar ities of form sbould not surprise us, 
wben we consider tbat the structure of these an imals has to 
suffer important mod ifications before being adapted to these 
peculiar conditions of l ife. Various influences act upon 
tbese fisbes. Ligbt and vegp.tation are wan ting, and, be. 
yon d a certain depth, the temperature tends to become 
equalized ,  and the water is always c alm. The modifica· 
tions due to such conditi ons relate to the structure of the 
tissues, the size of the eyes, the development of the sense 
of touch, and to coloration. :Moreover, 
these fish have organ s  that are not possess
ed by lJrdinary animals of their cl ass, and 
the function of which is to emit a phos
phorescent  light, and to thus make up for 
the light of day, which does 'not reach 
tbem. 

The changes tbat the tissnes have un· 
dergone arc seeu in the structure of the 
skin,  muscles, and bones. The skin i s  th i n  
a n d  lacking i n  bright colors, t b e  shades 
vary i n g  from grayish to a velvety black. 
Tbe scales, which are often much reduced 
in size, are so slightly attached that even 
the friction that they experience during 
the a8cent o f  t he trawl  serves to remove al
most all of tbem. The muscles are flab
by, and ,  h aving no flavor, are not edible. 

Contrary to what we should expect, the 
eyes of fishes livi n g  continuously at great 
depths are of normal size. and are pecul iar 
in neither posit ion nor st ructure. This is 
not the case with tbose species that live at 
depths to which a litt le l ight penetrates, 
for in these the eyes are quite large in order to present a 
larger sensitive surface. The phenomenon is explained 
when we consider that, as above stated, these deep sea species 
have th e faculty of emitting a phosphorescence that l ights 
tip !L considerable -space about them and se·rves to guide 
them. 

FiAbes living at great depths seem to move but littlll, and 
evidently lie buried in the mnG. It often happens that sev· 
eral fin rays, instead of performing tb e ordinary functions 
of such appendages, become converted i nto organs of touch. 
On e  of tbe most remarkable examples of this is shown by a 
fish captured at a depth of 13, 120 feet, in the Talisman ex· 
pedition off the coast of Africa, the Melanocetu8 Johnsoni 
(Fig. 1). In this fish ,  which was till then known only from a 
single specime n  that was found floating on the surface near 
Madeira, the first ray of the dorsal fin is developed and forms 
a gen uine organ of touch, answering tbe same purpose as 
the one possessed by the goose fish. In th is latter also 
there is a ten tacle at the ex tremity of the first ray of the 
dorsal fi n .  The goose fish lives in the 
sand or mud, where by means of its fins 
it makes a cavity in which it  buries itself 
so as to allow only the u pper part of its 
body to project. The ten tacle, which is 
ever in motion, serves as a bait to attract 
prey. Tbe Talisman's collection emhraced 
other vari ous fishes that  exhibited similar 
transformations of the fin rays into tactile 
organs . 

All fishes that live con tinuously at a 
depth greater than 2,000 feet are carnivor
ous. Tbis results from tbe fact that, owing 
1.0 the absence of light, vegetation gradual. 
ly disappears as we descend, and, conse
quently, all species of fish that do n ot as
cend to with in five hundred feAt of th e 
surface (tbe point at whicb the last algre 
are found) are obliged to hunt for ani
mal food . Fig. 2 shows one of tbese 
species, Macrurus australis, which was 
taken by tbe Talisman expedition at a 
depth of 14. 740 feet. One of the mORt re-
markable features of fishes living at t hese 
gr eat depths is the great developmen t of the mouth and the 

. s tomach , as m ay be seen in the species that we represent in 
Fig. 1 ,  and of w hich we have already spoken.  In this fisb, 
Melanocetus, the capaci ty of the stomach is such that it is 
capable of holding prey whose size is double that of  the 
fish's own body. 

One of the most interesti ng quest.ions concerning the d is· 
tribntion of fish relates t.o the maximum depth at w h ich 
these animals are met with. During the cruise of tbe Tal· 
isman the fish caught at the greatest depth was the o n e  above 
noted-Macrurus australis (14. 740 feet). The Challenger 
expedition took a fish (Bathyophis jerom) at a depth of 16,460 
feet. 

CAPT. ELIJAH RAYNOR, of the Ranger, of Green port, 
caught off Fire Island lately 1,200,000 menooden. 

No'es on Earth",ol'llls. ' 

Ever since our great natural ist called attention to the com· 
mon earthworm, we watch them with entirely different eyes 
as they creep timidly out on to the lawn or hurry across the 
gravel w alk ; as they collect the dead leaves or bits of string 
and cloth we may have dropped the evening before, or heap 
up their household refuse outside the entrance to their 
home. 

He long ago poin ted out its importance as a geological 
agent. The surface of tbe ground would he very different 
were it not that the earthworm is for ever at work bringing 
in the decaying vegetation and converting it  into mould. 
And, more than thi�, the superficial deposits are often 
modified to a con siderable depth by the earthworms, which ,  
carrying t h e  earth mou th ful by mouthfu l , . and the  gravel 
stone by stone, invert the order of stratification. 

But we must not push this explanation of the origin of 
the u niversal surface mould too far. I recei ved one cau
tion from Darwin himsel f many years ago when I was talk
i n g  to him about the manner in which the chalk with w hich 

Fig. l .-'-MELANOCETUS JOHNSONI. 

the land was dressed in Ken t worked down. He told me to 
be careful to bear in mind the action of the great Kentish 
plow as it year by year turned swath after swath down the 
sl opes. The result of this plow down is clearly di stinguisb
able from worm mould. In his work on earthworms also 
he refers to another mould fqrming age!} .t of more uni
versal operation and hardly less importan t  cumulative effect. 
:My attention was first directed to it by a lecture I heard 
deli vered by Stoppani in :Milan many years ago, in which 
he was explaining tbe action of the wind in modifying 
the surface of the earth, and especially in carrying dust, 
organic and inorganic. Richthofen and Drew have thus ex· 
plained the origin of the loam that covers half Asia ; and 
Mr. Clement Reid has recently extended the same ki nd of 
observation to Great Britain (Geol. Mag. ,  April ,  1884). 
Without this addition we clln hardly explain how earth· 
worms could find the material for the manufacture of the 
mould which often fills the interstices of the ruins of a 
buried city. 

Fig. 2.-MACRURUS AUSTRALIS. 

We find ,  commonly, isolated tumps of moss covered soil, 
and every gradation from tbat up to the large patches of  
m ould which bang like litt l e  gardens on each sheltered 
ledge, where the greater part of the material must evidently 
have been carried from elsew bere and not have been brought 
up from belo w ;  where H is obvious, from the .  character of 
tbe rocks, that the principal part of the mould cannot have 
been derived so much from them as from the wind carried 

fragments of organic and inorganic material and the decom· 
position of the vegetation that soon began to grow upon it. 

But we find also that the earthworms soon apptar in such 
places, and set to work to mix up and modify all this vari
ous stuff that has by various agencies been brought to·  
gether. 

As squirrels, burying acorns and nuts in the autumn.  have 
... T. McKenny Hughed, in Natllre. 
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planted many an oak forest and hazel grove, so it is proba· 
ble that the earthworms plant  many of the ash and syca
more trees that we see perched in out·of.the·way corners, 
where it is difficu lt to explain how the blown seed can bave 
got covered by mould enough to allow i t  to germ inate. If 
an overhanging t ree drops the seed, or the w ind carries it 
anywhere Ileal' the worm's feeding groun d, it  is dragged in 
and planted in  leaf mould, and kept moist til l  sprin g time. 
At this time of the year we see clusters of sycamore seed
lings growing up together out of the little worm hills into 
which they had been dragged heavy end first . 

It is therefore in teresting to inquire i n to the various rea
sons that should make earthworms travel and occupy new 
ground. Round .  the margi n  of an overcrowded colony we 
should expect them to spread. They cannot live under 
water, so they h ave to move away before a flood. It b as 
been stated that " they may li ve when completely submerg
ed in water for nearly four months " (Romanes reviewing 
Darwin, Nature, vol xxiv . , p. 553) . But tb ey were killed off 
by a flood of a couple of days' duration in the backs of the 

Colleges of Cambridge in August, 1879. 
Some of them seem to have got on to the 
paths, which are raised above the sur

rounding meadows, and there died.  Where 
the grp.atest nu mber were found dead the 
ground had been submerged for a longer 
time. The following carefully recorded 
observat ions by the Rev. Henry Russel l , 
of St. John's College, are wortb noting : 

" On Sunday, August 3, 1 879, our pad· 
dock (the inclosed space in which tbe men 
play at lawn ten n i s ,  in front of the \l ew 
court" w as covered with water to the 
depth , at 1 P.M. , when it was greatest, of 
four to five feet. The level of the pad
d ock is much lower than that of the ground 
surroun ding it. Therefore, on 
Wednesd ay, August 6, I cut a tren ch from 
the northwest angle of the paddock across 
the raised path. . Tbe water had 
drained off by Saturday eveni ng, August 
O. The rush of water from the west 
across the Fellows' garden had canied 
with i t  into the paddock a great quantity 

of worms, whicll , when the water had subsided, were ob
served, some very large, lyi ng dead under the water. As 
the water drained off, these lay on the paddock and on the 
slopes of grass surrounding it, and tbe smell of them infected 
the air till Friday, August 15. " 

Mr. Russell' s observation s go to show that the worms 
found dead w ere not all worms that had l ived in the pad� 
dock, but those which had got washed out w ith the earth 
from the Fellows' gardens, and so they perhaps perished 
sooner being in  the water. It i s  probable that worms buried 
deep in the earth under submerged meadow s  may, if they . 
remain underground,  hold out through much longer floods. 
However, I gather that a large number perished in the ad
joining parts of the backs, and were seen on tbe paths an d 
slopes as soon as tbe flood began to I.'ubside. Many of 
them were of ex ception ally large size . I have heard of 
land inj ured by floods where the inj ury was supposed to be 
principally due to the destruction of all the earth worms. It 

is probable that the growth of peat mosses may be in great 
part referred to the fact that the condi· 
tions were unfavorable to earthworms, for 
had they been there they would have 
worked up the vegetable matter into 
mould. 

But there must be sometbing besides 
floods that m akes earth w orms migrate. 

If we drive a stick i n to the earth and 
move it about so as to shake the ground ,  
t h e  earthworms will come o u t  to t h e  sur
face and scuttle a way in al l d irec tions. 
This was a common way of getting worms 
for fishing, and we used t o  be told, as 
Darwin notices, tbat the worms came out 
because they thought a mole was digging 
after them. 

There must be,  however, some other rea
son why worms will often come out to 
the s urface in the daytime, and hurry 
a w ay across a gravel path or on to a road , 
and why they then seem so much less 
sensitive to tremor of the ground about 
them than do the worms that come out 
to feed on the la Wll. 

From the analogy of other more highly organized a.imals 
1 could not belp thinking that there mU8t be some creature 
that h unted the common earthworm , some w orm ferret tbat 
drove them out. Many who have passed their lives in the 
country know well when they see a large field mouse can· 
tering down a road and showing little fear of man that a 
fiercer enemy than maJ;ds fol l owing the poor little animal 
with untiring certain ty. If you draw aside and watch, you 
will soon see a w eazel following by scent. Even a hare or 
rabbit will at length l ie  down paralyzed with terror, aIid 
give itself up to the stoat that has foll owed it with deadly 
pertinacity. Tbe sudden appearance of one or two strange 
birds in a neighborhood has often been a source of wonder· 
ment, and it has sometimes been suggested i n  expl anation that 
they had been chased by birds of prey and got up into strong 
currents of air. Those who have seen a peregrine drive a 
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flight of rooks up into the sky can easi ly see how this might 
happen. In the cases to which I am referring, the earth· 
worm comes out like a h unted thing. I have also noticed 
tbat Illilny of tbe worms tbat I found dead or torpid were 
maimed ; generally they bad tbeir tail cut off, and tbis wben 
there had been no digging in my gardeu for a long time, 
a l ld  altbough tbere are few birds that would toucb them. 
I bave frequently observed tbat tbe earthworms were ap· 
parently unwill ing to go to ground aga i n ,  though I have 
tried to make tbem, in order to watch t b e  mte and manner 
in which tbey bury tbemselves. 

A few days ago, however, I saw, I bel i eve, tbe explana· 
tion of most of the cases I had been observing. A large 
earth worm about nine inches long, bright, clean,  and bealthy 
looking, was moving somewhat irregularl y  on the earth of a 
flower bed. On stooping to examine it, I found a small 
yellow animal with a brown bead bolding on wi th in  about 
bal f  an inch of tbe tail end of the worm. I sent  i t  to Prof. 
Westwood, wbo writes : " Your worm eating larva is evi
dently one of the  Carabidre, probably Bteropu8 madidu8 " 
(see Gardeners' Ohronicle, 1854, ",. 613). It was not rlisturb
ed by my taking up the wo.rm, but woot on bi ting its way 
round tbe worm, holding on l ike a bull dog, and beUering its 
bold every now and then .  It had nearly got round tbe worm, 
leav ing a lacerated ring. The wounded part seemed some· 
What swollen ,  bu t on this point I am not clear, as the uue
qual power o f  extension o f  the wounded part may have pro
duced tbe effect o f  swelling. 

Mr. Edwin Laurence has recorded (Nature, vol. xxvi . ,  p. 
549) a similar circulUst ance observed by him in France, wbere, 
however, the larva seems to bave attacked the worm diffpr
entIy, and with a view to killing it rather than cutting off a 
portion, and from h is  description, moreover, it would not ap
pear to be the l arva of the same species. He suggests that the 
numerous birds in England may have destroyed such an ene
my of tbe earth worm. A sparrow would probably take the 
larva, and not touch the earthworm. One would have 
thought that tbe earthworm w o uld  have a belter chance of 
rubbing off his deadly enemy in  the earth than above ground, 
as a salmon i s  said to clean h imbelf in a grave lly river; but 
we want further observations on this curious question, as 
well as on several otbers raised by the inquiry, How are 
worms trttnsported to out-of-the-way places ? and, How long 
can they live in  soils o f  various degrees of permeabil i ty when 
the 'll I'face is flooded ? 

Consulllption 01" Raihvay Ties. 

There are now fully 148,000 miles of rail road track in the 
United States, and therefore about 391,000, 000 ties, and the 
average consumption for renewals should be about 
56,000,000, or the product of 560 ,000 acres of land ,  at 100 
ties pel' acre, requiring 126,800,000 acres = 26,000 square 
mi les, equal to les� than half the area of Michigan or Wis · 
consin, two-t hirds tbe area of Maine, and a little more than 
half the area of North Carolina, if ,  as reported, i t  takes 30 
years to grow tie timber. 

Mr. Hicks says that the reports to the Forestry Depart
ment show that it takes an average of 30 years to grow tim
ber large enough for ties, and that the product is 
about 100 ties per acre , while the average cost of 
ties to the railroads is 35 cents. This is a product 
worth $35, as the

"
return of an acre for 30 years. If 

this  is all, tben with money at 5 per cent, no  cost 
of  cnltivat ion and no taxes, it w i ll pay to grow ties 
on laud already wooded wortb $8 per acre, and on 
land worth $7 per acre i f  interest is 6 per cent. 

1titufifi c �tutficau. 
ways been that it is far better for a man to wear out than to 
rust out. Brain work, study, and persistent application 
bave been a great com fort to me, as well as a great belp;  
they have enhanced the enjoyment of daily life, and added 
largely to tbe pleasures of the lecture room and of autbor· 
ship ;  indeed, they will always, I am sure ,  if wisely regu· 
lated, be conducive both to health and longevity. A man 
who abandons himself to a life of inactivity, after having 
always been accustomed to w ork, is practically dead." 

.. . . .  ., 
CLOTHES HORSE. 

The engraving shows an improved clothes horse, for which 
latlers patent bave been applied for by Mr. M. F. Blake, of 
Mart insburg, Pa. Each frame consists of two side bars, to 
each of which are loosely riveted the ends of cross bars , 

BLAKE'S CLOTHES HORSE. 

this construction permitting the frame to be foJded so that 
the side bars will rest side by side. The frames are se
cured to each other by hinges, and the center side bars are 
provider! with branching legs-shown clearly in the right 
hand view- upon which the device will s l a nd  w hen so 
folded up that the other side bars will not extend below the 
center ones. The device may also be folded up as sho w n  
i n  the left o f  the engraving. 

Made in tbis manner the clothes borse is cheap and dura
ble, and when extended can be made to asSUme al most any 
desired position, and when folded occupies but little space. 
When closed, the center bars are beld togetber by a hook 
aud eye. ... - . .  ., 

IMl'ROVED FAN ATTACHMENT. 

The fan attachment shown in the accompanymg engraving 
is the invention of,and is now being manufactured by, Messrs. 
A. O. Williams & Co. , of Nos. 5 & 7 Oollege St . ,  N ashville, 
Tenn. A tread le  is attached to Olle end of  a lever, from the 
other enil of which a rod extends upward and unites with 

Glass fi'om Brad1"ord Rocks. 

It was practically demonstrated yesterday afternoon (May 
19) that the man ufacture of glass from Bradford sand rock 
through the agency o f natural gas is entirely feasible, and 
our initial glass industry must prove an opening wedge to 
kindred enterprises whieb must redound to its credit. A 
curious crowd gathered at the works yesterday and watched 
the blowers skillfully gather the molten bolts of glass from 
the pots and blow huge cyl inders, which after passing 
through the annealing oven will as sbeets be cut into w i n 
d o w  panes. Of course, o n  a " first performance " o f  this 
kind there are n umerous little detai ls to be arranged, and it 
is difficult to speak ad visedly of the full measme of success 
achieved, but its reRult  is regarded as highly satisfactory. 
In a few days everytbing will probably be working smootbly, 
and visitors w i1I see much to interest them. Superintendent 
McCartney and a number of glass blowers, with several 
samples of the work in the sbape of globes, cylinders, and 
caues, marched to th e  Ridd le  House and received the eon
gratulations o f  the crowd.  Thirty carloads of  window glass 
have al ready been ordered from the Bradford glass wo rks, 
and this may be considered as merely au earnest of what 
w ill  be required should reasonable expectations be realized. 
The fir8t product o f  the works w ill be used in tbe windows 
of  the build ings. An eigbt-pot furnace is now in operation, 
and the ground is laid out for another of the same capacity. " 
The gas fuel works splendidly, producing a most intense 
beat and fulfilling every requirement. -Pittsb1trg Era. 

• • • • • 
Goods Duty Free Into Mexico. 

Uuder the new reciprocity t l eaty between the United 
States and Mexico, the articles enumerated below are to be 
admitted free of duty into Mexico : 

Accordions and harmonicas ; anvils ; asbestos, for roofs ; 
agricultural knives, without their sheath s ;  anchors, for 
vessels, large or small ; apparatus o f  all kinds for industrial, 
agricultural, and mining purposes, Rciences and arts, and 
any extra separate parts and pieces pertaining thereto ; bars 
of steel for mines, round or octagonal ; barrows and band 
trucks, with one or two wheels ; bricks "of all kinds ; books, 
printed, unbound or bound in whole or part, with cloth or 
paper ; beams, small, and rafters for iron roofs ; barbed wire 
for fences, aud the hooks and nails to fasten the same ;  coal, 
of  all kinds ; cars aud carts, w ith springs, two wheels, four 
wheels, small hand ; coaches and cars for railways ; c ruci
bles and melting pots of al l materials and sizes ; cane knives ; 
clocks, mantel or wall, :fine and ordinary ; carriages and d ili
gences of all  kinds aud dimensions ; dynamite ; fire eng ines ; 
fire pumps ; faucets ; fuse and wicks for miues ; feed, dry, 
and straw ; fruits, fregh ; firewood ; guano ;  hoes, mattocks, 
and  tbeir handles ; houses of wood and iron complete ; liar
rows; henequen bags, on condition that they be used for 
subsequent importation with Mexican products ; ice ; iron 
and steel, made  into railways ; instruments, scientific ; ink, 
printing ;  iron , beams ; i nstruments of  iron, brass , or wood,  
or composed of these materials, for artisans ; l im e ;  locomo
tives ; l i thographic stones ; masts for vessel s ;  marble, in 
blocks ;  marble, in flags for pavements, not exceeding 40 

1..:.1=. • . •  

centimeters in  square, polished only on one side ;  
machines of a l l  kinds for iudustrial, agricultural, 
and mining purposes, sciences and arts, and any 
separate extra parts and piece� pertaining thereto ; 
metals, precious, in bullion or in powder; money, 
legal , of silver and gold of the Ullited States ; 
moulds and pattern s  of the arts ; naphtha ; oats, in 
grain or straw ; oars, for small vessels ; pumps, ordi
nary, for irrigation purposes ; pickaxes ; plows and 
plowshares ; paper, tarred, for roofs ; plants of any 
kind not growing in the country, for cultivation ; 
pens of any metal, not sil ver or gold ; petrolimm, 
crude ; petroleum or coal oil and its products, for 
i lluminating purposes ; powder, common, for mines ; 
quicksi lve r ;  rakes ; rags or cloth for the manufacture 
of paper ; roof tiles of clay or other material ; sickles ; 
shovels ; spades ;  seeds, of any kind not growing in 
tbe country, for cul tivation ; sulpbur; stoves, of  
iron , for  cookin g  and ot her purposes, wi th  and 
without ornaments of brass ; staves and beadings for 
barrels ; steam engines ; soda, hydrosulphate ; sew
ing machines ; slates, for roofs and pavements ; 
sausages, large or smal l ;  teasels of wire, mounted 
on bands for macbinery, or veget.able teasels ; types, 
coats o f  arms, spaces, rules, vignettes, and acces-
sories for printing of all kinds ; vegetables, fresh ; 
wire, telegraph, the destination of wbich will  be 
proved at the respective custom houses by the par
ties interested ; wire of iron or  steel for carding. 

If  1 1 3 '3 acres of woodland are required to main
tain  the ties of every mile of railroad, the question 
with the rail roads, says the Railroad Gazette, is not 
s imply whether they sbould pro duce their own ties, 
but also whether they may not profitably diminish 
their consumption. The experience of Germany 
indicates that an average life nearly three times as 
long can be had by preserving the t ies with cbloride 
of zinc, or creosoting (so called, for there is  usually 
little or no creosote in the oil used). But even if the  
product of 56 acres per  mile is required, it does not 
follow that tbe only escape from a faminfl w i ll be 
tbe cult ivation of timber. If land planted or 
stocked naturally w i th the trees which will make 
1UO ties in 30 years is  worth $20 an acre-and in 
many parts of tbe country it is worth as much as 
that-at the end of the 30 years required to gro w 
the trees it will represent ,  with interest at 6 per 
cent, $118, and with in terest at 5 per cent, $88 ; and 
if then the land after tbe t ies  are cut is still worth 
$20 an acre, the 100 ties, hefore cutting, will have 
cost $98 in the oue  case and $68 in the other. But 
the taxes meanwhile w ould probably have cost $50 
or $60 m ore, and there would be EOme expend i ture 

WILLIAMS & CO. 'S IMPROVED FAN ATTACHMENT. 
from No. 26 upward ; water ;:Jipes of all classes, ma
terials, and d imensions, not considered as compre-

for care. If then the land is not cheaper than $20 per acre, 
the rai lroad will probably do better to depend upon some 
metallic substitute tban to grow tie timber, even if it gets 
14 years' life out of a tie. 

. . . , . 
Better to Wear Out than Rust. 

The late Pr"of. Samuel D. Gross at a din ner given to bim 
in Pb iladelphia on April 10, 1879, said : " After fifty years 
of earnest work I find  myself still in the harness ; but al
tbough I have reached tbat age when most men, tired 
of the cares of life, seek repose in  retirement and abandon 
themselves to the study of religion, the claims of friendship, 
or the contemplation of phil osophy, my conviction has aI-

an arm of a bent level' fulcrumed on a hanger depel .ling 
from the ceiling of the room. The lower arm of thl, ben t 
lever connects with s w inging rods s1lspended from screw 
eyes made fast in  the ceiling. These rods are connected by 
horizontal bars from which tbe fans hang-the joints being 
loose so that the fan8, which are rigidly secured ; may move 
freely in a horizontal plane. By placing a foot upon the 
treadle, any one si tting at the table can transmit motion to 
the fans  through their connections, so that flies will he 
driven away and the nir agreeably moved. The device is 
simple, cheap, and easily set up and operated, and by its 
use in warm weather the pleasure and comfort of those at 
the table can be greatly augmented. 

bended among tbem tubes of copper or other meta l  
that do not corne closed or soldered with seam or witb ri vet
ing in all their lengths ; window blinds, pai n ted or not 
painted. 

. � . ,  .. 
Fast Speed Telegraphy. 

Speakiug of a recen t  contest among Morse operators in 
London, the New York Operator says : " We are willing to 
admit tbat England can produce as fast operators as we can, 
but we claim that with their lumbering code of signals as 
against our rattling combination we can beat them, every
thing else being equal. We bave sworn records of fast 
Mor!;e sending at the rate of forty-t wo  w ords a m inute for 
sixty consecutive minutes-over 2,500 w ords iu one hour. 

© 1884 SCIENTIFIC AMERICAN, INC



JUNE 2 1 ,  1 884-] 
Weston' s  Walk oC Five Thousand Mlles in One 

Hundred Days. 

Since March 18, 1884, I have had the oppor tunity of mak· 
ing two carefnl physical examinations of Mr. Ed ward Pay
son Weston , who between tile hours of nine and tlln o'clock 
on Saturday evening, Marcil 15, 1884, completed at the Vic· 
toria Coffee Han, near Waterloo Railway Station, London, 
the very remarkable feat of w alking five thousand miles in 
one hunded days. The walk thus accomplished was car
ried on partly out of doors on common roads, and partly 
on covered tracks ; part, that is to say, up hi l l and down 
dale in all weathers belonging to the months of November, 
December, January, February, and of March , and part on 
a level plain, under shelter. The out-door walking w as, of 
course, most exposed and most laborious, but the indoor 
was not without its drawbacks, the chief of wbich was the 
Bhortness of tile laps. In one track the laps were thirty-six 
to tile mile, and made the pedestrian so giddy at the first 
start that he was brought nearly to a standstill. At night, 
also, after a day of  tbese short laps, he continued to suffer. 
He experienced a sensation as if he were turning a somer
sault forward, just as he was going off to sleep, a phenome· 
non wbich would recur several !,jmes before he was fairly 
rocked into sleep. The impression on the nervous system 
was much like the impression of the motion of a vessel at 
sea on some persons after landing from a voyage. 

During the effort Mr. Weston rested regularly each Sunday 
and on Christmas day. He did tbis from a desire not to 
cause objection to be felt respecting his task, rather than 
from any necessity for the rest itself. On the contrary, he 
would, as a matter of exercise, have preferred to bave con
tinued at his task, and have finished eightee l l  days sooner. 
'fhe Sundav rest affected him little on the follow ing Mon· 
day, but c� the succeeding Tuesday morning it caused each 
time a drowsiness which im peded him more or less through 
out the whole of the day, and which he attributes to the 
circumstance that he did not get his usual sounn sleep on 
Sunday n ight. In the entire walk Mr. Weston made nearly 
1 1 , 000,000 steps. He averaged three and a half miles to 
four miles an hour. He generally rested from two to three 
hours during the day, but not always. On tbe last day he 
walked from Brighton to London, fifty-three miles, with
out resting at all ; be did not even sit down, but took food 
and drink as he went along. He finished each day's walk 
by del i vering a lecture, and at the close of his feat he 
seemed to be as fresb and vigorous as ever. 

In so far as current means of diagnosis assist us, Mr. 
Weston stands before us a specimen of a man of as good a 
standard o f  healtli as we could expect to see. I do not re
member ever before to lJave devoted so much time to the ex-. 
haustive d iagnosis of any one bealthy person ; but tedious 
as the labor has been I do not regret it, since it has given 
me, and I bope may give others, a few hints for a mode of 
arriving at a standard of vital measurements. A set of 
stanrlards of such measurements being supplied, we ought, 
by the a pplication of the exclusive method, to make diag. 
nosis an art of absolute certainty in most cases of disease. 
In the matter of diagnosis Mr. Weston has afforded ground 
for useful observation . But it is to physiology that he has 
been most useful as a subject for experiment. In this di
rection he gave Dr. Flint, an d Dr. Flint's learned colleagues, 
the opportunity of bringing out, in 1870, the best report in 
any language on the vexed question whethel', during mus
cular exercise, the muscular substance itself is consumed, 
and whether there is indication of such consumption being 
indicated by the increased elimination of nitrogen by the 
urine ; or whether, during muscular exercise, it is only the 
fats and non-nitrogenous foods that are consumed, and that 
the excess of nitrogen is due to tbe amount of nitrogen taken 
in as food, not to actual consumption of the muscular fiber 
itself. How far this most important question is furtber an
swered by the results of Mr. Weston's latest pedestrian feats 
I leave for a future study ; but there is one physiological 
truth whicb I must note as I concl ude , namely, that the 
healthy condition which he represents after one of the se· 
verest pbysical trials on record affords the most decisive of 
proofs of the success of meeting physical work on good diet 
-sans wine, sans beer, sans grog, sans everyth ing of the 
sort. -Asclepiad. 

4 • •  ' • 
Determination oC Cream in Milk. 

The present method is a very troublesome one, and occu
pies considerable time. In tile last meeting of the Society 
for Natural Pbilosophy in Frankfort-on-Main, Dr. Lepsius 
described Foxhlet's new method, which is as follow s :  A 
potash solution is added to the milk, an d the latter then 
shaken with ether. With fine aerometers the percentage of 
fat can be then easily determined in  the ether. It is said 
that while tllis method permits the same accuracy as the old 
oue, it has the great advantage of great rapidity. In the 
same meeting the subject of the value of skimmed milk as a 
nutritive substan ce was also debated. It was generally ad
mit.ted that on account of its cheap price and percen tage of 
albnminous material-this not being at all diminished by 
the removal of the cream-skimmed milk is of great value, 
especially for the poorer classes. At tbe same time it was 
shown that milk with the cream left in it, but diluted with 
water, loses in  value as a nutritive substance, as the same 
percentage of albumen is no  longer contained in the fraudu· 
lent fluid. They all agreed that substauces of such com· 
mon use as mi lk should be daily inspected by a government 
official, and any frauduleut admixture be made widely 
known. 

Ititutifi t �mtritJn. 
THE STEUER AMERICA. 

A new and splendid Atlantic steamer, built of steel, 
named the America, arrived at this port on tbe 5th of June, 
after tbe very rapid passage of  a little more than 6?1! days 
from Queenstown. Tile ship belongs to the National Line, 
between New York and Liverpool. On this, her first voy· 
age, she averaged a velocity of over 18 miles an hour for six 
consecutive days, and on one of tbe days marle 477 miles, 
being 20 miles an hour for tile day, less 3 miles. The prob
ahility is she will improve on this speed ; a very little improve
ment will place her at the head of the class of fastest steamers. 

The America is 450 feet long, 51}4 feet beam, 36 feet 
depth. Engines three cylinder compound; one 63 inches, 
and two of 91 inches ; s troke 66 inclles. Piston valves on 
all tile  cylinders. Seven boilers and 39 furnaces. Working 
steam pressure, 95 pounds ; 9, 000 developed horse power. 

This ship is built specially for speed and passenger service. 
Her accommodations are superb. 

The only steamer that has exceeded the speed of the 
America is the Cunarder Oregon, which made the passage 
in 6 days 10 hours and 10 minutes. The general public 
looks chiefly to the speed attained, but shipowners will be 
interested to know that although the Oregon arrived in five 
hours and a half less time, Iler consumption of coal was 337 
tons each day, while the America burned only 190, a d iffer· 
ence of 147 tons a day. Thc Oregon carried 120 engi neers, 
firemen, and coal heavers, whiie the America required but 
92. The difference of expense in the engine room alone is 
not far from $450 a day while under steam, $3, 150 for each 
passage, and $75,600 for a year. The Oregon developed 
about 16,000 horse power, ·while the America developed less 
than 9,000. These figurE'S show conclusively that the speed 
of the A merica is due entirely to her model. She is the first 
ship that has been built on a model looking to the passenger 
traffic almost exclusively for profit. 

. 

She has twelve bulkheads so arranged that sbe could float 
even if two compartments were filled by a collision. Her 
chief engineer is of tbe opinion that she would still float 
after her engine room has been filled by a collision. She 
carries 10 large life boats. The America is commanded by 
Capt. R. W. Grace. Mr. Will iam Dover is chief engineer. 
The America carries 32 seamen in her forecastle, 92 men all 
told in her engine room, and 82 cooks and stewards. 

The National Line  has carried about 1, 000,000 passengers 
across the Atlantic since it was organized, and has never 
lost a life. 
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line colors, not only for artificial flowers and goods of a 
similar class, but also for dress goods for both meu and 
women, and for furni ture. Reference may here be made 
to the fact that the splendid houquet of roses got up with 
anilines, and exhibited at the Internatiunal Exhibi t i on in  
1878, i n  a few weeks was  modified to a livid shade by the 
diffused dayligh t.  It was evidently very necessary t o  devise 
a quick and ready method of experiment, and, above all ,  
one giving constant resu lts. We arranged series o f  woolen 
samples dyed in d ifferent col ors of the same intensity , and 
cons idered stable together, and parallel w ith series of simi
Jar samples and color, but of unstable character. An opaque 
screen was cut off one·half of each sample, and these series 
were exposed to the action of daylight an d sunlight, under 
the protection of a tbin glass, during one summer month. As 
the result of this exposure, we observed an enormous differ· 
ence in the resisting power of different colors, and this d iffer
ence was rendered the more striking by comparing the unal· 
tered portion, which had been covered by the opaque screen, 
with the exposed and altered portion. 

All, indeed, were modified to a certain extent-small, in
deed , in  Bome cases-but it was obvious that the majority of 
the colors obtained by the old systems, such as vat blues, 
Prussian or royal blues, coch ineal, madder, wood colors, etc. , 
were mucb more stable than Nicholson blue, fuchsine, picric 
acid yellow, etc. However, there i s one exceedingly re
markable thing to be noticed in comparing the results ob
tained on one series of twen ty-four samples, and th3t is tbat 
four of the arti ficial organic coloring matters stand by them
selves in formi ng a distinct and separate class remarkable 
for the resisting power of its members. The four colors in 
question are the following :  (1) The Po nceau, called " Car
min de Naph thol, coming in Class II. Red. (2) An O range, 
marked 11. , com ing in Class IV. Orange Red. (3) Cbryso
ine, placed under Class II. Orange. (4) Artificial Aliza
rine, which has, in the present state of the dyeing trade, al
most driven out madder, and is much more stable than 
the so famons ancient article. The class numbers attaclled 
refer to the chromatic scale of colors devised by the eminent . 
scientist Chevreul. 

A copy of this scale is to be found in every Continental 
dye and print works, and renders service in combining and 
matching tints which it is not easy to overestimate . By their 
beauty, and their fastness and stability on wool , these four 
colors encourage us in the hope that chemistry will continue 
to render eminent  services to the dyeing trade, and may 

.. • •  I .. finally succeed in producing whole series of colors, fast and 
Action oC Light on Col ors Employed Cor Dyeing." stable, as well as beauti ful and brilliant. As the power of 
Matters relating to the phen omena which can be classed resisting modifying agents possessed by coloring matters de

nnder tbe above heading have for a long time engaged the pends to a l arge e xten t on the methods employed in tbeir 
attention of practical men, artists, and a few scien tists, and manufacture, we may state that the colors used were pre
various methods of trial have been proposed for the classifi· seuted by Messrs. Poirrier and Company, of St. Denis (Paris), 
cation, as to stability, of the colors employed in dyei ng. iu whose works they were all p repared, under the skillful 
Former State regulations, forbidding under more or less superintendence of Monsieur Rosenstiehl. 
severe penalties the employment of certain of these color- .. � • , • 
ing matters, have to some extent split up the substances in The Laboratory that Jack Built. 

question into two great classes, namely, the fast and the This is the laboratory that Jack built. 
loose, or tile stable and the unstable respectively, from This is tile window in the laboratory that Jack built. 
whichever point of view we may r egard the matter. It was This is the glass that lighted the window in the laboratory 
especially forbidden to dyers to use indiscriminately coloring that Jack built. 
matters of these two cla8ses in the carrying out of work en- This is the sand used in making the glass that lighted . the 
trusted to them. window in the laboratory that Jack built. 

The investigations of Dufay and Bellot on the resist ance This is the soJa that, melted with sand, compounded the 
of dyed goods to waslling, etc. , were certainly of great ser- glass that lighted the window in the laboratory tbat Jack 
vice in aiding the establishment of a proper adjustmen t of built. 
the two classes of dyewares, but soon the State regulationH This i s the  salt, a molecule new, that furnished the soda 
were no longer enforced, and with them vanished the check that, melted with sand, compounded the '  glass that l igh ted 
to careless work, wllich, although a rather awkward restric- the window in the laboratory that Jack built. 
tion t o  the dyeing trade, stil l did good in keeping down the This is the chlorine, of yellowish hue, contained in til e  
production of worthless goods. T h e  action of daylight on salt, a molecule u e w ,  that furnished t h e  soda that, melted 
dyed goods was the first thing to be ascertai ned when ex· with sand,  compounded the glass that lighted the w i n dow 
perimenting on stability and resistance to altering agents in in the laboratory that Jack built. 
general. As is well k nown, the desirleratum is the maxi- This is the sodium,  light and free, that united with chlo
mum amouut of resistance to atmospheric intluence3, to day rine, of yellowish hue, to form common salt, a molecule new, 
or sun light, to air, water, and finally soaping in many cases. that furnished the soda that, melted with sand, compound· 
Besides this, the goods require, in order to satisfy j ust de· ed the glass th3t lighted the window in the l aboratory that 
mands made as to their power of serving, to be dyed in ,Jack built. 
colors varying in intensity, brightness, and solidity, accord- 'l'llis i s  the atom that weighs twenty-three, consist i ng of 
ing to the different uses to which they are to be put.  sodium so light and free, that united with chlorine, of yel-

Thus tissues intended for preparing artificial fiowers, also lowish hue, to form common salt, a molecule new, that fur
those for ladies' ball and evening costumes, do not re- nished the soda that, melted with sand, compounded tile 
quire to be exposed to much else than artificial ligll t, glass til at l ighted the window in the laboratory that Jack 
and hence can be dyed witll fugitive colors and in light built. 
shades. On the other hand, summer goods in the same lines This is the science of chemistry that teaches o f atoms 
ought not to be got up with any but colors stable with re- weighing twenty and three, and of [;Odium metal so l ight 
spect to sunlight. These m ay be of shades light enough to and free, that united with cblorine, of yellowish hue, to 
be but little altered by slight chan ges, but the time during form common salt, a molecule new, that fnr l l ished the soda 
which tlley are to be used and the price of the cloth on which tbat, melted with sand, com poun ded the glass that lighted 
they are dyed must fix th e stahility tile  colors are req uired the win dow in the laboratory that Jack built.-Ohem. New8. 
to possess. The same may be said of the dyes employed for .. I • I _ 
men's clothing, only, as a ru le, in�ensity of color is not es- The Aeronautical Legacy. 

sential nor demanded, except for m ilitary purposes and for I A statemen t has been recently made in the papers that 
furniture goods. Furniture goods, such as cretonnes, etc. , ' Charles F. Ritchel , of Bridgeport, Con n . , had been made 
requi re to be dyed in colors possessi ug intensity and ful l ness the legatee of a wealiliy brewer, lately deceased , to enable 
of shade, together witll the maximum amoun t of resistance him to extend his experiments in air navigation. So far as 
to tbe influence of light, especially as a considerable qnan- the legacy was made, the report was correct ;  but it is in such 
tity of the above mentioned goods is of a very high price, terms that it is doubtful that it can be legal ized. .Mr. 
and hence requires to serve for a long time. Ritchel has not, as yet, received any portion of it, and be  is 

To·da.y the classification of colors in an accurate and prac- n ot sanguine of obtain ing a dollar from this source. The 
tically available manner, with reference to resisting power, gentleman who th us showed, in his will, his interest in the 
etc. , is all the more essential to the dyeing trade, as it is experiments of Mr. Ritchel had, during his life, voluntarily 
now fast becoming the practice to employ the so-called ani- aided him with funds to a small amount, but at present Mr. 

• By MoIlS. Dooaux, ml\nager oi tile Gobelins, Paris. Ritchel's costs are borne by himself. 
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ENGINEERING INVENTIONS. 

A car truck has been patented by Mr. 
Charles E. Candee , of New York city. In com
bination with the axles are oscillating boxes and screw 
cylinders of novel construction and arrangement, to 
facili tate the travel of cars upon curves, sO they may 
be carried around short curves withont excessive wear 
upon the wheels or rails. 

Feeding air to locom oti ve furnaces forms 
the snbject of a patent isslwd to Mr. James N, Weaver, 
of Sayre, Pa. The invention covers apparatns by which 
air heated by the escaping products of the furnace, or 
by the steam, is  introduced O'l'er the fire, a steam hlast 
heing also used to quicken the draught and Improve 
combustion. 

A car truck has been patented by Mr. 
Jamee N. Hie)!:., of Marysville , Pa. 'l'he invention re
lates to slid ing bolsters for intermediate trncks, tbe 
truck having a perforation in the bolster and body, the 
car having a slot in the beam and meaDS  for forming a 

sliding joint with the bolster, and the king holt having 
a squared portion to fit in the slot. 

A gas regulator has been patented by Mr. 
Cbester S. King, of Smethport, Pa. This invention 
(lovers the combination with a regulator of a separate 
diaphragm nearer the source of supply, with a novel 
construction for regnlating the fiow of gas ad i t comes 
in very irregular degrees of force from natural wells, 
where tbe pressure varies widely. 

A double acting pump has been patented 
by Mr. James McGwin, of Fulton, Mo. It has an inner 
and an outer cylinder, the inner one with piston and 
piston rod packed in its top, and at the hottom of the 
cylinder are three tUbes, each with a valve, one of the 
tubes commnnicating with the inner cylinder, another 
with the onter, and a thi rd with a vertical channel be
tween the two cylinders, the device being more espe
cially designed for artesian wells. 

• •  • 
MECHANICAL INVENTIONS. 

A axle bevel has been patented by Mr. 
Francis W. FITnn, of Woodstock, Cohn. This is a 
convenient and accnrate instrument of novel construc
tIOn for setting and truing axles, giving the required 
set and gather, according to the diameter and diRh of 
the wheel. 

A vehicle axle cutter has been patented by 
Mr. Anstin N. Rniter, of Abercorn, Qnebec, C&nada. 
This invention covers a machine which, instead of re
volving ahout the axle, is secured thereon, and com. 
bines in oue instrument an axle cutter and a thread cut
ter, to Cllt eitber a right or left hand thread. 

A door securer has been patented by Mr. 
Edward P. Conner, of Santa Rosa, Cal. It is a com
bined door l ock and tool, with a fiange which can be 
forced into the rabbet of a door, and the hammer head 
turned to act as a bol t, and can be used likewise as a 
screw driver and for drawing tacks. 

A plaque and panel has been patented by 
Mr. Louis A. De Plan que, of Jersey City, N. J. It is 
made of leather board shaped and provided Vi ith a coat. 
ing of glue and whiting, and then having one or more 
coat.s of paint, being made very easily, taking a good 
finish, and not being expensive. 

A nail hold ing attachment for hammers has 
been patented by Mr. George F. Barher, of De Kal b , 
TIl. It consists of a convenient appendage to hand bam
mers for holding and starting nails wben only one hand 
can be used, or, wbere tb e work is out of reach by the 
band, to bold the nail at starting. 

A ty[le writing mach ine has been patented 
by Mr. Darien W. Dodson, of Town Line, Pa. The in
vention covers a novel construction and arrangement of 
a machin e  that is very compact, can write rapidly, in 
which the keys are but slightly depressed, and which 
exhibits the whole sheet as fast as wri tten . 

A w rought iron fence post has been pa
tented by Mr. Jacob G. German , of St. Mary's, Ontario, 
Canada. A vertical rod forms the post, having feet 
and notches to receive fence wires and lateral braces 
with eyes to receive the rod, all of novel design, and 

A counter shaft has been patented by Mr. the posts and braces being so made that they can be 

De Witt C. Cumings, of Carthage , Pa. The invention anchored by placing stones on their feet. 
covers improvements, including an independ,mt short A process for wash ing and purifying salt 
shaft in line with the counter shaft, intended to secure has been patented by Mr. Samnel S. Garrigues, of Ann 

a perfect and permanent alignment of the shaft in its Arbor, Mich. The salt is first placed in storage bins 
bearings, to do away with the ordinary l oose pulley, with perforated bottoms, then was hed with a solution 
and to provide means for the better lubrication of the of three parts water to one of pure salt, the solution 
bearings. percolating through the salt and the perforated bot-

A machine for dressing ship's sides has been toms. 
patented by Mr. John Hamilton, of St. Johns, New A drip pan for sewing machines has been 
Brunswick, Canada. It is a contrivance of machinery, patented by Mr. Wi lliam Conno l l y, of South Norwalk, 
whereby a rotary cutter or planer may he applied to Conu. It is intended to save the oil dropping from 
and operated upon the sides of vessels, by a crank shaft the working parts of a machine, and has an inclined 
to be operated by haud or by power, to dnb and plane bottom with a sirainer and discharge neck, on which 
the sides better and faster than can ordinari ly be done a cup may be fixed in which the dripping oil will be 

with hand too ls. collected. 
A bel t  stretcher has been patented by A vehicle wheel has been patented by Mr. 

Messrs. Garrison H. Jones, of Larwil l,  Ind ., and James James J. Bush, of Tacoma, Washington Ter. 'l'his jn· 
M. Chilcote, of Edgerton, Ohio. It  is to take np the vention covers improvements on a former patented in
slack in belts without I aking them from the pn lleys, vention of the same patentee, providing increased 
and covers a combination of head block with clamp, facility for adjnsting the wheel to its tire from time to 
lugs with inclined planes, and wedges, the wedges time, or for pntting on a tire or replacing the spokes 
being so introduced that the strain from the clamped of a wheel when necessaIY. 
ends tightens each wedge on the inclined planes, A combined wheelbarrow and sled has been 
and the slack can be read i ly taken up. patented hy Mr. Frankl in B. Kendall , of Tumwater, 

A machine  for forming scythes h as been Washington 'fer. The sides of the barrow are con. 
patented by Mr. Lucius C. Palmer, of Bal lston Spa, N. structed to run either end first when the vehicle is con. 
Y. Th is  invention combines, in a swagiNg machin e, a verted into a sled, and it is provided with metal shoes 
reciprocating oscillating die with an adjnstable bed die, or runners, in combination with a removable wbeel lLnd 
with other improvements, for swaging scythe, corn detachable le!?;s. 
knife, and other blades, in uniform sbape from back A harness buckle has been patented by Mr. 
to edge, and trne taper from heel to point. making I James A. Gavitt, of Walla Walla, Washington Ter. 
blades more uniform in thickness, and that will finish The invention consists of a pecuiiar construction of the 
with less grinding, than those made by the hammering bnckle frame and the means for connecting it to the 
process. name tugs, making a strong connection while affording 

• • • great facility for connecting and disconnecting the 

AGRICULTURAL INVENTIONS. 

A potato digger has been patented by Mr. 
Baltu. Freeman, of Factoryvil:e , Pa. Two carriage 
frames are hinged together, the forward one carrying 
radial rods operated from the d rive wheels to loosen 

the earth, and the rear one having ltn adj ustable frame 
with a screen, wbereby the potatoes are raised from the 
ground, separated from the wil , and delivered into a 
baske t or bag. 

.. . . . .. 

MISCELLANEOUS INVENTIONS. 

same. 
An are sampling mach i n e  has been patent

ed by Mr. Thomas T. Eyre, of Decatur, Col. It consists 
of a hopper or receptacle with a bole in the bott om for 
the ore to discharge from, means for stirring tbe ore, 
and for dividing it while rnnning, so that ore8, earths, 
chemicals, seeds, etc.,  may be divided into equal parts 
qnickly and automatically. 

A type writing machine has been patented 
by Messrs. George H. Herrington and David G. M illi
son, of W ichita, Kansas. It is a simple and inexpen
sive machine for printing words and sentences for the 
amusement and mstruction of chi ldren , and EO simple 

A pump handle has been patented by Mr. that a child can easily nse it to acquire a knowledge of 

James A. Cmig, of Philadelphia, Pa. By this in vention spell ing, composing, and punctuating. 
additional leverage is given, as compared with th at of A sardin e  can has been patented by Mr. 
ordinary pumps, whereby water may be raised with Julius Wolfl', of New York city. Its top or bottom, or 
facility from very deep wells. both, are made concave, and secured within the body 

A corpse head rest has been patented by of the can, so the operations of punching to allow the 
Mr. John McGrath, .of New York City. It consists of air to escape, and then closing the pnnctures, are avoid_ 

un elastic har curved at its middle part, with a shorter ed, and the improved cans serve as a test to show 
one to fit the heail and neck, the head rest bein g  readi- whether the soldering has been properly done. 
ly adjusted to hold withont slipping. An al bu m satchel has been patented by Mr. 

An ironing table has been paten ted by · Mr. Loui s  Lazarus, of Allegb�ny, Pa. The invention bas 
Joseph H. Ritter, of Philadelphia, Pa. This is a novel for its object to provide a convenient receptacle for 
design of folding table, so constructed that i t can be carrying articles of conven ience for travelers , three or 
compactly folded for st.orage and transportation, and more boxes being provided with partitions, each hav
which when arranged for use will be firm and stable. ing two or more hinges, books, pins, elastic straps, 

A siphoo starter has been patented by Mr. etc. ,  all combined in the form of a snbstantial satchel. 

Eugene L. Fitch, of Des Moines, Iowa. 'l.'his inven- A skid holder has been patented by Mr. 
tion covers a special device for grasping and compress_ John D. Coppes, of Nappanee , Ind. It i s  a device for 
ing the siphon tnbe, that can be so worked as to expel holding skids on wagon wheels in loading wagons with 
the air therefrom, and thus draw the siphon into action . logs, and i s  adapted to be bnng on the end of a bolster 

A fire escape has been patented by Mr. supported on a wbeel; it bas projecti(>us between which 
James Taylor, of New York city. It is intended more the end of the skid is to be plac�d to prevent it from 

especially to improve appliances in connection with slipping off the wheel. 
balcony fire escape., and provides means whereby the A self-adjusting match box holder has been 
ladders connecting the balconies can be more readily patented by Mr. Henry W. Beenwkes, Jr., of Paterson, 
raised and lowered. N:J. The holder is a saucer shaped dish, in which the 

A han dle for cross cut saws has been pa- match box is so held that the matches can be readily 
temeil by Mr. Andrew Uren, of Seattle. Washin!?;ton taken ont, and the empty box readlly detached and 
Ter. A single end handle is combined with an upright replaced with a full one, the hottom of the dish form

bandle, bOTh held firmly by one piece, and there i s  a I ing a �eeeptacle for bnrned m�tches and cigar ends. 
rubber buffer or cu�hion to prevent damage to the saw A Jacketed oleomargann e  churn has been 
or handle. patented by :Mr. Samuel Schwarzschilil , of New York 

city. Its construction is snch that tbe oils can be melt;.. 
ed by steam or hot water admitted to the jacket, and 
will then be finely divided and mingled with each other 
and With mi lk or cream by tbe revolution of screens, 
the said substances being caused to pass through the 
meshes of the screens. 

A feathering paddle wheel has been patent

ed hy Mr. Michael H. Depue, of Homer, Ill . The in
vention covers a novel construction designed to give 
the desired direction to the planes of paddles at aU 

points of the revolution, and is intended primarily as a 
propeller for a fiymg machine, although the same prin_ 

ciple may be adopted for boat propulsion, windmills, 
and current water wheels. 

A faucet has been patented by Mr. Frank 
McCahe, of Ptovidence, R. I. The object of the i.uven
tion is to swivel the screw spindle operating the valve 
to a ring or washer between the screw cap and a shoul
der of the tnbe in which ttle spindle works, tbus in
creasing the durahility of the packing, and sllbjecting 
it to less wear than when the packing is attacbed to 
the rotating spindle. 

The manufactnre of enameled brick forms 
the subject of a patent issued to Mr. Charles Newton , 
of Council Blnffs, Iowa. The invention coverij a novel 
process of making front brick by pressing on or into 
tbe surface of ordinary front brick Portland or hydrau
lic cement of any suitable description , and of different 
colors, and hardening the sam" over streams of car
bonic acid gas. 

A key board attachment for musical instru
ments bas been patented by Mr Edward F. O'Neill, of 
Storm Lake, Iowa. This invention i s  an improvement 
on a former patent issued to the same patentee, and 
consists in the comhination, with a series of false keys 
hinged to a strip, of a frame adapted to rest on the 
strip and tbe front of the instrument, carrying rollers 
over which an endless music band passes in snch man· 
ner as to depress the keys and make the desired melo
dy • 

A two wheeled vehicle has been patented 
by Mr. John C, Bach, of Hillsdale, Mich. '1' his inven
tion relates to carts in which the forward part of the 
body is suspended hy a single spring from the front 
cross bar, and the spring is cl ipped loosely to the body 
at the bow, and extended therefrom a suitable distance 
downward and forward to a stud bolt projecting from 
the bottom of the body through an eye in the end of 
he spring. 

NEW BOOKS AND PUBLICATIONS. 

THE ENGLISH ILLUSTRATED MAGAZINE. 
Macmillan & Co . , New York. Price 15 cents a nnmber. 
June issue ready. 

CASSELL'S FAMILY MAGAZINE. Oassell & 
Co., 739 Broadway, New York. Jnne number puhlished. 
$1.50 year. A s ingle nnm ber 15 cents. 

CONVENTION FOR THE PROTECTION OF 
INVENTORS. 

The most ancient and respectable Patent Office in 
France, that of .M.  Maurice Sautter, of PariS, has just 
issued a circular giving interesting information con
cerning the International Convention for Protection of 
Industrial Property as agreed upon between eleven 
States and assented to by Great Britain, which is abont 
being put in force. The great advantages olfered thereby 
to foreign inventors belonging to the States of the 
Union are such as to make it worthy the U. S. Govern
ment to inform quickly as to advisability of joinirig the 
Union. We notice chiefiy, as far as French patents are 
concerned, the two follOwing points : 

.. Inventors are all aware of the extreme rigor of the 
French law, when defining (Art. 31) tbe novelty required 
to render an invention patentable in France. The ef
fect of the actual leglslation is tbat the mere fact of the 
description of the invention being open to public inspec
tion in any part of the world , at any time anterior to the 
lodging of tbe French application, imperils the French 
patent. 

" .Article 4 of the Convention determines, on this 
point, tbat an inventor, who has protected his Invention 
in one of the States of the Union, is allowed a period of 
six months, extended to seven for beyond-sea States, 
for procuring protection in the other States of the 
Union, without injury to said protections from inter
vening applications, exploitation, or publication by third 
parties." 

The Okargef01' Insertion under tkis ltead is One ])oliar 
a 'line f01' each insertion ; about eigftt words to a line. 
A.dvertisements must be " ecelved at publication ojJla 
aseally as Tltul'sday morning to appear in newt issue. 

Pure Spirits of 
Gasolene. 

We are furnishing a superior qnallty of 
Gasolene (for use in Gas Machines) at sama 
rates charged for ordinary fiuid. 
Send for circular and quotations to 

Gilbert & Barker Mfg. Co., 
Springfield, Mass.; 
�5 Maiden Lane, N. Y. City; 
51 Union St., Boston. 

Knurling Tool, self-c.entering, for lathe use. Pratt & 
Whitney Co., Hartford, Conn, 

New and Second-hand Lathes, Drills, Planers, En
gines, Shafting, etc. Bought, sold, and exchanged. A. 
G. Brooks, 261 N. 3d St., Philadelphia. 

Cyclone Steam Flue Cleaner. The hest in the world. 
Crescent Mfg. Co" Cleveland, O. 

Pure Nickei Anodes and Salts, Tnrkey Emery. and 
Polishers' Supplies. Greene,Tweed & CO.;NewYork. 

Hercules Water Wheel--most power for Its size and 
highest average percentage from full to half Gate 
of any wheel. Every size telted and tables guaranteed. Send for 
catalogue1 Holyoke Machine Co., Holyoke and Worcester. Mass. 

Stephens' Bench Vises are the best. See adv., p. 365. 

All Scientific Books cheap. School Electricity, N. Y. 
If yon want the best cushioned Hel ve Hammer in the 

world, send to Bradley & Company, Syracuse. N. Y. 

[JUNE 2 1 ,  1 884. 
Springs. List free. '1'. F. Welch , 11 Hawkins St.,  Boston. 

60 Lathes, new and second-hand, 12" and 14" swing, 
plain and screw cutting. J. Birkenhead, ManSfield, Mass. 

Mills, Engines, and Boiler.� for all purposes and of 
every description. Send for circnlars. Newell Univer
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted.-Patented articles or machinery to manofac
ture and introduce. Lexington Mfg. Co" Lexington, Ky. 

Brush Electric Arc Lights and Storage Batteries. 
Twenl y tbousand Arc Lights already sold. Our targest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one iu the market. 
Brush Electric Co., Cleveland, O. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N.Y., or 46 Cortlandt St., N. Y. 

Sewing machine, water closet, & other light castings 
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa. 

" How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boller Works, BuIDIJo, N. Y. 

Railway and Machine Shop Equipment. 
Send for Monthly Machinery List 

to the George Place Machinery Company, 
. 121 Chambers and 103 Reade Streets, New York. 

The Hyatt tlIters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi
cal cost. The Newark Filtering Co . , Newark, N. J. 

" The Sweetland Chnck." See ad. p. 396. 

Steam Boilers, Rotary Bleachers, Wrought Iron Toru 
Tables, Plate Iron Work. Tippett & Wood , Easton. Pa. 

Iron Planer, Lathe, Drill, and other mach ine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

For Power & Economy, Alcott's Turbine, Mt .Bolly, N. J. 
If an invention has not been patented in the United 

States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For in.tructions 
address MUnn & Co., ScrENTIFIO AMERICAN Patent 
agency, 361 Broadway, New York. 

Guild & Garrison'S S team Pump Works, Brooklyn , 
N. Y. Ste)lm Pumping Machinery of every descrip
tion. Send for catalogue. 

Presses & Dies. Ferracute Mach. Co . , Bridgeton , N. J. 
Nickel Plating.-Sole manufaclnrers cast nickel an

odes, pure nickel salts. polishing compositions, etc. Com
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St" New York. 

Supplement Catalogue.-Persons in pursuit of infor. 
mation on any special engineering. mechan ical, or sci en .. 
tillc subject, can have catalogue of contents of the Scr_ 
ENTIFIO AMEIttCAN SUPPLEM"NT sent to them free. 
The SUPPI,ICMENT contains lengthy articles embraCing 
the Whole range of engineering, mechaniCS, and physi. 
cal science. Address Munn & Co . .  Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
bullt to order. E. E. Garvin & Co .. 139 Center st., N. Y .  

Curtis Pressure Regnlator and Steam Trap. S e e  p. 365. 
Munson's Improved Portable Mills, Utica, N. Y. 
Mineral Lands Prospected, Artesian Wells Bored, by 

Pa. Diamond Drill Co . Box 423. Pottsville. Pa. See p. 365. 
Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p . 364. 

C. B. Rogers & Co. , Norwich, Conn., Wood Working 
Machinery of every kind . See adv" page 286. 

Blake'S Patent Belt Studs, the most reliable fastening 
for Rnbber and Leather Belts. Greene, Tweed & Co. 

Drop Forgings. Billings & Spencer Co., Hartford, Conn. 

Brass & Copper in sheets ,wire & blank,s. See ad.p . 382. 

The Chester Steel Castings Co., office 407 Lihrary St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all otbers. Circular and price list free. 

The Improved Hydranlic Jacks. Punches, and Tube 
Expanders . R. Dudgeon . 24 Columbia St.,  New York. 

Hoisting Engines. D. Frisbie & Co . ,  Philadelphia , Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See iIlus. adv. p. 3Bl. 

The Porter-Allen High Speed Steam Engine. South· 
wark Fonndry & Mach. Co" 430 Washington A ve.,Phil.Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & 80n's Shaftinl' 
Works, Drinker St., Philadelphia , Pa. 

HINTS TO CORRESPONDENTS. 

No attention will be paid 1.0 commulllcations unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inqnirers. 

We renew our request that corres!,ondents, in referring 
to former answers or articles, will  be kind enough to 

name the date of the paper and the page, or the number 
of the question . 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not I,hen pub
lished, they may conclude that, for good reasons, the 
Editor declines them . 

Persons desiring s!'ecial information which is purely 
of a personal charact.er, and not of general interest, 
sbou ld remit from $1 to $5, according to the snbject, 
as we cannot he expected to spend time and labor to 
obtain such information without remuneration .  

Any numbers of the SCIENTIFIC AMERICAN S UPPLE
MENT referred to in these columns may be had at ths 
office . Ptice 1 0  cemil each. 

Coftespondents sending samples of minerals, etc . ,  
for exam ination, should b e  careful t o  distinctly mark or 
label tbeir specimens so as to avoid error in their identi. 
fication. 

(1) F. B. J. asks : 1. Is it usual for steam
ships or large screw whQel tow boats with componnd 
engines to have a cut.off on the low pressure cylinder? 
A. A cut-off on low pressure cylinder is qnite common 
on large ocean going screw steamers, but not on tug 
boats. 2. With a compound engine do you consider It 
practical to use a large steam chest on the low pressnre 
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cylinder, with a cnt·off arranged in such a manner that in a great circle with two poles. which is strongly indi- I moved almost instantaneously from the hands by its 
the steam chest will act as a reservoir for the sur- cated. the revoluliou of each magnetic pole in the I application; bnt what to me is a strange phenomenon, 
plus steam, and no steam to pass into the condenser, great circle is probably abont 800 years. I that upon washi�g the hands in �old ,,:ater in order to 
except as it goes through the low pressure cylinder? A. (12) J E W  asks if anv substitute can be remove the alkah. tbe red color IS agam restored. I am 
Yes. used in tb�Pl�ce o� arseniC for the manufacture of Tur- very desirous of learning why a color which to �ll 

(2) W. W. W. asks :  Is it not dangerons key red or is there arsenic in all reds used for wall appear�nces bas been faded onto �r destr"yed. can agam • . , . be entIrely restored by the appllCatlOn of some other to have a copper lightning rod run on the ridge of a p�per: A. Turkey red
.
, s  now PrI�clpallY �rodnced by ingredients differing entirely from the original color in shingle roof? Should it not be snpported by insulators? alIzarme or madder, nei ther of WhICh contams arselllC. its nature. A. Colored substances consist of two eleBrick, slate. etc • • are almost insulators, are they uot? (is) F. 1. P. writes : In your issue of April ments,;,he chromogen and the chromopher; by the addiA. The rod should run in contact with tbe building. 26, you give a formula to prepare writing paper so that it t ion of an alkali the former. which is aC i d .  is nen_ Insnlators should not be nsed. Compared with metal, will be waterproof and grease proof. I have tried to pre- tralized. SO that the coloring becomes invisible. while dry brick and slate are poor conductors of electricity. pare tissue paper by that formula, and after immerSing it wheu water is added its acid properties restore the col-

(S) A. F. O. wishes a translation of the have hung it np to dry, and find the solutlon runs entirely oring. 
following prescription : R. �ydrarg. a?,m�n . •  gr. xx . •  I (�r.most �o) ont of the paper. le.aving it in the same con· (24) G. W. asks for recipe for staining new Hydrarg. chlor. mitis. gr. Xl • • Petroiatl. 3 ] . A. Take dwon as It was first. Can you gIVe me any snggestlOn as 
of white precipitate 20 grains. of calomel 11 grains, of I to how to overcome this ? Also, I wish to prepare a gold mahogany a deep rich red withont hiding the grain; also 
petrolatum 1 ounce. lacquer. tough enough to stand stamping, the same as the best polishing material-and how to apply it-after 

(4) S. E. S. writes : I am in quest of some 
snhstance that will produce a moderate degree of cold ; 
prefembly something that will retain it s crystalilne 
form abvve 32° Fah. In looking through my back num· 
bers of SCIENTIFIC AMERICAN, I find on page 35. issne 
of Jul y  17. 1880, a crystal ice prepared by Dr. Cal an
tarients. Can yon give me the exact ingredients, and 
proportions. in its composition? A. We c8ol1not give you 
the exact proportions used in Dr. Calantarients' pro· 
cess, but the following table may he of interest. The 
water should not be warmer than 50° Fah. 

Mixtures. Degree of cold 
produced. 

Ammonium nitrate . . . . . . . . . . . . . .  1 part } 460 Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . .  
Ammonium chloride . . . . . . . . . . . . 5 " } 
Potassinm nitrate . . . . . . . . . . . . . . . 5 .. 40° 
Water . . . . . . . . . . . . . . . . . . . . . . . . . .  16 " 
Ammonium chloride . . . . . . . . . . . .  5 . .  
Potassium nitrate . . .  , . . . . . . . . . . .  5 " 
Sodinm snlphate . ; . . . . . . . . . . . . .  8 .. 
Water . . . .  . .  . .  . . . . . . . . . .  16 " 
Sodium sulphate . . . . . . . . . . . . . . . . 3 .. 
Dilute nitric acid . . . . . . . . . . . . . . . . 2 " 
Ammonium nitrate . . . . • • • • . . . . 1 " 
Sodium carbonate . .  . . . . . . . . • .  1 " 
Water . . • • . .  0 • • • • • • • • • • 0 • • • • • •  1 " 
Sodium phosphate . . . . . . . . . . . .  9 " 
Dilute nitric acid . . . . . . . . . . . . . 4 " 
Sodium eulphate . . . . . . . . . . . . . . .  8 " 
HydrochlorIC acid . . . . . . . . . . . . . . . 5 " 
Sodinm sulphate . . . . . . . . . . . . . . .  5 " 
Di l ute sulphuric acid . . . . . . . . . . .  4 ,. 
Sodium sulphate . . . . . . . . . . . . . . .  6 .. 
Ammonium chloride • • • • .  ' 0 '  • • • •  4 " 
Potassium nitrate . . . . . • . • . • 2 " 
Dilnte nitric acid. . . . .  . . . . . . . .  . .  4 " 
Sodiu m  sulphate . . . . . . ..  . . . . . .  6 " 
Ammoninm n itrate . • . . . . . . . . . . .  5 " 
Diluted nitric acid . . . . . . . . . . . . . 4 .. 

� J 46° 

} 53° } 570 

} 62° 

} 50° 

} 470 

} 6� 

} 640 

used on the tin foil of champagne botties. A. Perhaps the fnruiture is so stained. If a filler should be used. 
the following will prodnce better results: Dissolve 8 please give recipe. A. The following is used when 
onnces of alum and 3� ounces of Castile soap iu 4 pints furniture is repaired, and the old wood can:lOt be 
of water, and 2 onnces of gum arabic and 4 ounces of matcbed. so that the work present.s a patched appear
glue separately in 4 pints of water. :Mix the solntions, ance. The pieces are washed witb soap lees. Qr dissolve 
heat slightly. dip in single sheets, which hang up nntil quick lime in water and nse in the same manner; bnt 
dry. Dip several times if necessary. For a pale gold be carefnl not to l et either be too strong, or it will make 
lacquer the following is good : 1 gallon methylated the wood too dark; it is best therefore to use it rather 
spirits of wine, 10 ounces of seed lac braised, and half weak at first, and. if not dark enongh. repeat the pro-
an onnce red sanders ; dissolve and strain. cess till the wood is sufficiently darkened. 

(14) C. N. asks for a formula for a walnut 
stain on poplar wood that will not raise the grain. A. 
Take 1 quart wat�r.1J1! onnces washing soda, 2\'0 onnces 
Vandyke brown.� ounce potassium bichromate. Boil for 
ten minutes and apply with a brush either in hot or 
cold state. or try this:  spirits of turpentine 1 gallon. pnl
verized asphaltum 2 pounds; dissolve in an iron kettle 
on a stove. stirring continually. Can be used over a 
red stain to imitate rose wood. To make a'perfect black 
add a little lamp black. The addition of a little varnish 
with the tnrpeutine improves i t. 

(15) A. K. M.- We would advise YOll to 
try the use of potassium salts. ei ther the snlphate or 
the chloride (muriate), with the fertilizers which you 
already employ. 

(16) W. P. R. an d C. I. B. ask how billiard 
cue tips are made, the kind of leather, and how prepared 
to give the required softness when ready for use. A. 
See SCIENTIFIO AMERIOAN, A pril 26, 1884. for new way 
of fixing billiard cue tips. The leathers are cut by a 
sharp rimming tool rnnning in a lathe. much the same 
as buttous are cut : hard leathp,r is uever used therefor. 
only the parts of the belly aud shoulders of sole 
leather which are thick. soft, and spougy. 

(25) B. S. H. asks : 1. Is there any ink 
which is black at the time of writing and wbich will 
gradually disappear? If so. how made. and how may 
it be marle to appear again? A. Boil nut galls in 
a qua vitlll ; put some Roman vitriol and sal ammoniac to 
it, and when cold dissolve a little gum arabic, and it will .  
when written with, vanish in twenty-four hours. We 
do not think that it can be made to reappear. 2. Is there 
any simple method of making the carbonate of sod ium 
from the chloride ? A. Sodium chloride is a natural 
product. and is  the basis for the mauufacture of sodium 
carbonate, and therefore there is  no simple mRthod for 
the process a�ked for. The addition of carbonate of 
silver wonld probably bring about the desired result. 
3. How may stove polidh be taken off nickel plate so as 
to leave the surface bright? A. Remove the stove pol
ish with warm soap suds. 4. How is the appearance of 
lightning prodUce([ in a theat.er? A. Lightning may be 
produced in theaters by meaus of lycopodium. A 
quantity of it is thrown from a bellows across some 
suitable llame. 

395 
MINERAI,S, E'l·c. -Specimens have been re

ceived from the following correspondents, and 
examined, with the results stated : 

R. B. J.-No. 1 contains pyrite (iron sulphide) in 
hornolende, and is apparently of no valne. No. 2 is a 
sil icate mineral . and does not contain any metal ; it is 
probably one of the varieties of hornblende. 

I N D E X  O F  I N V E N T I O N S  
For which Letters Patent oC the United 

States were Granted 

June 3, 1 8 84, 
AND EACH BEARING THAT DA.TE. 
[See note at end of list about copies of these patent •• J 
Abrasive belt, F. W. Coy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.747 
Acid from the residues of ammonia soda manu

facture. obtaining hydrochloric, L. Mond . . . . .  299,880 
Alarm. See Electric alarm. Fire alarm. 
A malgamating apparatus. Van Derveer & Hege-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.700 
Ashes, garbage. etc . •  conductor for. J. Berry . . . . . .  299,903 
Axle bevel, F. W. Flynn . . . . . . . . . . . . . . . . . . . . . . . . . .  299.771 
Axle cutter, vehicle. A. N. Ruiter . . . . . . . . . . . . . . . . . . 299.854 
Baby walker, S. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,99.857 
Bag. See Feed bag. 
Bag holder and weigher. C. Shirley . . . . . . . . . . . . . . . 299,863 
Ballots actuated by the pressure or expalision of 

fiuid, mechanism tor automatically casting 
and recording, C. A. Mayrhofer . . . . . . . . . . . . . . . . .  299.663 

Barrel making machine, S. Wright . . . . . . . . . . . . . . . . . 299.896 
Barrow. J. A. Dyblie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,527 
Bed. litter, and chair. combined cot. C. P. Nash . .  299,670 
Bed slats, machine for making, W. H. Moore . . . . . .  299,832 
Bed, sofa. H. L. Albee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,501 
Bed. sofa. P. A. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,528 
Bell, E. L. Brainard. . . . . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . .  299.724 
Bell ringing apparatus, pneumatic, R. P. Garsed .. 299,636 
Belt stretcher, Jones & Chilcote . . . . . . . . . . . . . . . . .. . . 299 .795 
Bicycle saddle bags, J. B. Wood . . . . . . . . . . . . . . . . . . .  299.6()9 
Bicycle wheel. W. S. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  299,8!17 
Billiard table toP. J. W. McKnight . . . . . . . . . . . . . . . . . 299,565 
Binder, platform, self. P. F. Hodges . . . . . . . . . . . . . . .  299,643 
Binder, temporary, H. L. Pratt . . . . . . . . . . . . . . . .. . . . .  299.579 
Block. See Snatch block. 
Blotting pad. C. J. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,716 
Bobbin winder. E. Parkinson . . . . . .  , . . . . . . . . . . . . . .  299,845 
Boiler. See Steam boiler. 
Boiler furnace. steam. G. T. Woods . . . . . . . . . . . . . . . . 299,894 
Bolt. See Flour bolt. Lock bolt. 
Book case, C. '['. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,702 
Book cover. J . A. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,914 
Book covers, paper back for, J. A .  Crane . . . .. . . . .  299,913 
Boot, A. Beltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.509 
Boot and shoe exhibitor, A. Rapp . . . . . . . . . . . . . . . . . .  299.678 (17) M. F. S. asks for a receipt for making 

ribbou i uk, such as is used on the type writers. A. 
(5) J. D. asks fol' the receipt for black Use Ani line black . . . . . . . . . . . . . . . . . . . . . . . .  J1! ounce. 

brouze or dip on brass like sample sent, so it will Pure alcohol . . . .  . . . . . . . . . . . . . . .  . . .  15 

(26) I. L. S. writes :  1 .  A steam pump 
working underground at a depth of 200 feet, forcing a 
column of wat.er to surface filling a 2J1! inch pipe: Is 
there more or less strain on pump. if forcing same 
amount of water throngh a 12 inch column pipe ? A. 
The strain on the pump will be rather less with the 
large pipe. from reduced friction of the water on its 
sides. 2. A steam gange registering 80 ponnds, an
other 75 pounds. on same boiler, whicb is right? A. 
The only way to ascertain which is wrong is by testing 
them by a test gauge or colnmn. 

Boot or shoe, L. F. Norman . . . . . . . . . . . . . . . . . . . . . . . .  299.840 
Boot, rubber. M. W. Whitney . . . . . . . . . . . . . . . . . . . . . 299,890 
Boring tool or detent terrier for oil wells, etc., A. 

fully cover all black, without Ehowiug the brass. and so Concentrated glycerine . . . . . . . • . . . . .  15 Fauek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229.632 
Bottle stopper. internal. J;], Bacher . . . . . . . . . . . . . . . . . 299,714 It will remain ou permanently, without rub bing off Dissolve the aniline black in the alcohol, !tnll adll the 

whll<> handling. A� Tile. black on the sample appears glycerine. Box. See Paper box. Snuff and match box. 
Box for cans of oils. paints, etc., J. Graves . . . . . . . .  299.778 to be the result of d i ppi?g the .w i.rt� into a solution of (18) A. L. D. asks how long a strip of s i�ve� ni�rate, t�en beatmg.nntl l It blackens, when the carpet can be laid in a room 40 feet long by 13 feet WIre I S  dlppe.d mto. lard 011 and the exces.s of black 

I 
wide. The carpet to be one yard wide. A. If you rerubhed off wIth a p,ece of cotton waste. �t IS no� a per· fer to amouut of carpet reqnired. and if the carpet i s  m;n?nt coat, however. but a s  mnch so a s  IS pOSSIble to of the kind called returu match. it  will take 60% yards. o lam. If regular match. it will take 70J1! yards. A diagonal 

(27) S. T. H. asks (1) receipts for mak ing 
red and green fire, snch as nsed for tableau lights. A. 
For red lights. use a m ixture of 84 parts potassium 
chlorate, 80 parts strontium nitrate. 51 parts calomel. 
22 parts dextrine. 18 parts shellac. 4 parts Chester's 
copper. Green lights consist of : 

Box nailing machine, F. Myers . . . . . . . . . . . . . . . . . . . . . . 299.570 
Bracelet, H. Liebel . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.658 
Bracelet. Lord & English . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . .  299.5fIl 
Bracelet clasp. H. C. Lindol . . . . . . . . . . . . . . . . . . . . . . . .  :199,816 
Brake. See Car brake. Wagon brake. 
Brake shoe. G. Chanier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.621 

(6) J. S. asks how to get rid of his neigh- across the room w ould measure about 42 feet 4 Inches. Bran packer. D. J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,749 
Barinm nitrate . . . . • . . . . . . . . . . . . . . . . . .  80 parts. Brick aud tile machine, J. G. Stadler . . . . . . . . . . . . . . . 299.591 

bor's pigeons. whi ch destroy all his  fiowers and plants. 
and are a pe.t to the whole neighborhood. A. There are 
several legitimat.e ways of getting rid of your neigh
bor's pigeons. Bny him out, sell out yoursel f, remove, 
or have the pigeons indicted by the grand jury as a 
11,uisance. 

(7) P. M. B. asks : Can anything be done to 
save large shade trees which have been almest de
stroyed by the surrounding earth having been impreg
nated with escaped gas (made from petrolenm) from the 
city main? A. We know of nothing that will avail in 
snch case. Preventing the leakage. if possible. open
ing up the ground. and substitnting new earth to some 
extent might be advantageous if the trees are not yet 
too much injured. 

(19) I. N. K. asks : 1. How many ponnds Potassium chlorate . . . . . . . . . . . . . . . . . . . .  32 Brick, manufactnre of enameled, C. Newton . . . . . . 299,571 

of coal are required to couvert fifty ponnds of water Snlphnr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 Bridle. harness, Knauss & Hinkle . . . . . . . . . . . . . . . . . 299.806 

into st.eam? A. With good arrangement of boiler. oue Calomel . . . . . . . . • . . . . • • . • . . . . . • . . . . • . . .  16 
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299 804 manu c ure 0 ,  Ipper n . .  . .  . . . . . . . . .  . . ponnd of coal should convert 8 or 9 pounds of water to Fine charcoal. . . . . . . . .  . . . . . . . . . . . . . . .  3 Brush hook and ax. combined, E. H. Sublett . . . . . .  299,876 

steam. It will take therefore between 6 and 7 pounds Shellac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 Brush. pOlishing, W. A. Stevens . . . . . . . . . . . . . . . . . . .  299.878 
of coal to couvert 50 pounds of water. 2. And how 2. Can you inform me how many strings there are on a Buckle, back band.  R. D. Tucker . . . . . . . . . . . . . . . . . . . 299,941 
many pounds will it raise one foot high in one minute ? mandol ine. and if they are played anything like a Buckle. double. C. H. & M. M. Freer . . . . . . . . . . . . . . . . 299,538 
A. Uuder ordinary circumstances 4 ponnds of coal are guitar? A. It is an iustrnment of the guitar kind, and Buckle, harness, J. A. Gavitt . . . . . . . . . . . . . . . . . . . . . . . .  299,775 
consumed to produce Qne horse power per hour. One there are several varieties. each with different tuniugs. Buckle, suspender, C. C. Shelby . . . . . . . . . . . . . . . . . . . .  299,587 

horse power Is eqnal to 33.000 pounds raised one foot in Buckle. trace. F. Conway . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,6?A 

one minute, and l'L horse (=6 ponnds of coal) equal 
The Neapolitan has four strings. tnned like those of Burner. See Gas burner. 7� the violin-G. D. A. E. The Milanese has five double Button, cuff, J. Bul ova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.517 49.500 foot pounds. strings. each pair in uuison. tnned G, C, A. D, E. Caissons. building and setting moulding. P. A. (20) R. H. B. aslw : 1. How much hydrated 

(28) C. C. We th ink this wil l serve for the Kewley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.554 
oxide of magnesia should be used to a barrel of hard " silver cream " process you desire: Clean the cop- Calipers. S. H. Bellows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,722 
well water to soften it ? A. The exact quantity of the Can. See Sardine can. 

Per plate. and rub it with a clean rag and a little of 0 h d ' hi C R Merriam 299 825 (8) A. N. asks : Please tell me the proper maguesium sait natura.lly depends npon the degree of ,an ea mg mac ne, . . . . . . . .  . . . . . . . .  . 
softness or hardness of your water. The quantity to be Levi's creme d'argent-cyanide of silver. Remove the Capsule machine, G. Otto . . . . . . . . . . . . . . . . . . . . . . . . . .  299.936 pickle to c lean sheet iron for tinnin g  or galvanizing. 

Have tried oil of vitriol , which dissolves the iron and 
not the scale. The addition of salt is no benefit. 
Muriatic acid and water is better, but too expensive. A. 
Use the muriatic aci d  of commerce with water in the 
proportions by quantity of 5 of acid aud 3 of water. 
Heat the plate and immerse it. while hot. in the solu
tion. An immersion of a few second �is snfficient. 

(9) E. S. asks : Will you kindly refer me to 
an establishment where I can learn pattern making? A. 

You may learn pattern making best in a large machine 
shop in Detroit or Chicago. The trade is also carried on 
independently, If you are a good carpenter or cabinet 
maker. you can more readily learn to make patterns. 
If you know nothing of these trades. we recommend 
you to start with a cabiuet maker in your own neigh
borhood and learn to use tools first. 

nsed wonld only be slight at best. 2. What proportion snperfiuous cream with a clean rag, and the plate will Car brake. L. S. Colburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.741 

of powdered oxide of magnesia. sawdust, and water be properly silvered. Car brake. T. W. Dufi'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,526 

would give the best resuit. for filtering? A. Use 5 per (29) J. R. asks : 1. What paper is used in �:; ����:::: ii. ��
a
;�:��;; �t·�i: : : : : : : : : : : : : : : ·.: : :  ��:�: 

cent of the finely powdered magnesium oxide. 3. To making paper boats? A. The paper is made specially Car coupling, M. Harrold . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,585 
what degree does it have to be heated to form hydrated for the pnrpose. in narrow rolls of varying thicknes� Car coupl ing, W. H. Holley . . . . . . . . . . . . . . . . . . .. . . . . .  299,545 
oxide of maguesia? A. The degree of heat is imma- up to that of a thick cardboard. of fiax. hemp, or wood Car coupling, I. H. Trabue . . . . . . . . . . . . . . . . . . . . . . . . . .  299.599 

terial ;  heat it as high a. yon please. but not lower than fiber. according to the quality sought; it is laid in suc- Car coupling, street. C. Hanson . . . . . . . . . . . . . . . . . . . . .  299.781 
2120 Fah. 4. What qnantity would be necessary for a cessive strips, over a former, with glue or paste. 2. Car door, grain, W. McGuire . . . . . . . . . . . . . . . . . . . . . .  299.822 

fil ter for family nse to soften ordinary hard well water How is papier mache rendered waterproof? A. The Car door guard. freight. S.  Irvin . . . . . . • . . • . . . . . . . • .  299,794 

by passing once through the filter? A. Use the same Car platform, gate. A. J. W!llcutt . . . . . . . . . . . . . . . . . 299,7()9 

proportions as recommended above; it will require waterproofing is generally shellac or a varnish. 3. How Car roof. H. S. Tipton . . . . . . . . . . . . . . . . . . . . . . . . . 299.596, 299.597 
are leaves bleached. such as ferns and oak ? We have Car starter, S. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,589 

changing from time to time. taken the SCIENTIFIC AMERIOAN for ten years, and have Card stripper. J. M. Dunham . . . . . . . • . • • . . • • . . . . . . . .  299.918 

(21) L. F. ,  Jr. , asks how to make Cognac oil not troubled you before. A. Leaves are bleached with Carpenter's gauge. G. S. Forrest . . . . . . . . . . . . . . . . . . 299,685 
and bead oil , snch as wholesale liqnor dealers nsc. A. a Bolntion o [ chloride of lime and water, about one table- Carpet stretcher. E. F. Persons . . . . . . . . . . . . . . . . . . . .  299.576 

nf 1 t q art of water Add a few drops of Carpet stretcber, W. K. Smith . . . . . . . . . . . . . . . . . . . . . .  299,691 
Oil of coguac is prepared by dissolving the fnsel oil of spoo u 0 a u . Carriage toP. C. L. Pritchard . . . . . . . . . . . . . . . . . . . . . . . .  299.9lW 
hrandy marc in strong rectified spirit, and tben adding vinegar; subject. for ten to twenty minntes. then rinse Carriages. canopy holder for children·s. H. Eich-
a snffi.cient quantity of concentrat ed sulphuric acid to in clean water. and dry between blotting paper. ling . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  299.RSl (10) E. T. T. asks :  What is the geometric form a snlphate ; alcohol and excess of aci d  are removed I . Oarrier. See Straw carrier. 

I A Th 1 (SO) H. D. writes : Will you p ease gIve center of a triang e? • e geometrica center of a by washing the newly formed compound with wat.er. Cartridge box, E. O. C. Ord . . . . . . . . . . . . . . . . . . . . . . . . .  299.578 
triangle is the assumed center of gravity for its snrface , To 100 ponnds marc add half a pound sulphuric acid; length. diameter, tbJckness of plates. etc. , for an up- Cartridge holder. N. T. B. carlin . . . . . . . . . . . . . . . . .. . .  299,736 
and may be fonnd by bisec ting the sides and drawiug the 011 is generally formed toward the end of the distilla- right tubular boiler 30 horse power, to be worked up to a Case. See Book case. 
a lille from the points of bisection to their opposite tion, and is fouud fioating in blackish dropR on the sur- pressure of 100 ponnds to the sqnare inch. A. Your Caster, J. T. M!ller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  299.828 

angles. The point of meeting of these lines is the geo- face of the distillate. According to a distinguished boiler may be given the followin� dimensions:  diame- Caster. table, Sherwood & Dudley . . . . . . . . . . . . . . . . . .  299.689 
. ter. 48 inches; height. 9% feet; diameter or furnace, Caster. wire table. Sherwood & Dudley . . . . . . . . . . . .  299,688 metrIC center. French chemist. this oil is . a compouud of potato oil 48 inches ; height of fnrnace. 33 inches; length of tubes • .  Ceiling, fireproof. H. Maurer . . . . . . . . . . . . . . . . . . . . . . 299,820 

(1 1)  J. B. Q. asks :  1. What is the variation I and renanth�c. eth�r. Bead oil is a compound that we 84 inches;  number of tnbes, 2 inches in diameter. 120 ; Cell case for carrying eggs, etc .. T. Bacon, Jr . . . . .  299,715 
of the maguetic needle at tbe fourth meridian east from are not famIliar WIth. thickness. five-sixteenths of an inch good iron to stand Chain conveyors. link for, L. O. I:ltevens . . . . . . . . . . .  2119.592 

Washingtou? A. Th e variation of the compass for (22) G. B. asks : How is silk dissolved, so that pressure. Chair. See Gynecological chair. Tilting chair. 
Addison Co. is 12° 38" west for thi s  year. with an in- that it can be used as a. solution by the process of Chalk sharpener. '['. Schafer . . . . . . . . . . . . . . . . . . . . . .  299.856 

f 8 '  f h M il '  t d '  Ge • A S 'lk (Sl) J . •  T. W. asks '. What height and wI·dth. Check. conductor's passenger, J. G. McMichael . . .  299,823 crease 0 mmntes or eac subseqnent year for a few ue er, mven e lU rmany some years ago , • I Chimney cap. H. S. Dickinson . . . . . . . . . . . . . . . . . . . . .  299,628 
years. 2. How are the compasses arranged on iron is soluble in the basic chloride of zinc, and al.o prepara- inside should a brick chimney be made. to give suffi- Chuck, drill . c. E. Church . . . . . . . . . . . . . . . . . . . . . . . . . .  299,909 
ships 80 as not to be affected by the iron ? A. By the tions in which it is soluble are given on page 1083 of cient draught to bnrn tan bark after being bleached and Chuck. drill. C. S. Westbrook . . . . . . . . . . . . . . . . . . . . .. . .  299.886 
use of a disk of soft iron nnder or near the compasses. SCIENTIFIC AMERICAN.Sffi'PLEMENT. No. 68, and also on not dried ? Length of hoiler being 14 feet over all, tnbes Cburn. E: W. Jeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.550 
which neutralizes the effect of the local attraction upon page 1229. SCIENTIFIC AMERIOAN SUPPLEMENT, No. 77. 12 feet long. 36 in nnmber. 2� inches diameter. Furnace Churn, jacketed oleomargarine, S. Schwarzschild. 299.6�5 
the needle. It is called a .. compensator. " 3. Why We have at hand no information concerning Mueller's being donble, i. e .• donble the size of an ordinary one. Cigar machine. W. I. Mann . . . . . . . . . . . . . . . . . . . . . . . . 299.818 

does the magnetic pole move around the earth, and how process. Have yon any idea as t o  what number of bricks it Clamp. See Oyster clamp. Railwa.y rail clamp. 
long does it take to make a revolntion ? A. This has (2S) C. W. H. asks how to remove aniline would require to bnild same? A. A bont 60 feet high. Sewing machine needle clamp. 
never been determined. The secular variation of the red dye from the hands. He says : I have been accus- or perhaps more, according to location for draught, Clamp. J. Gi:-aud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,776 

needle in the eastern part of the United States seems tomed to the use or snch dyes for some years. but have and about 2 feet square inside at bottom. Wet tan j ��::�;:� ::��hf�!·�i;���: J·:iii;ki;;;�;: : : : : : : : : : : : :  :::� 
to have a period of abont one hundred years, in which never been ahle to find anything that wonld accomplish burning requires .large fnrnace or oven capacity, and Clasp. See Bracelet clasp. Garment clasp. Pen-the variation attains a maximnm and minimum. This such purpose. I find. bowever, by the use of a certain exceptionally good dranght. Such chimney will pro- cil  clasp. 
inilicates a local circuit of 400 years, or if the motion is compound of an alkali natll1'e, that the color can be re- . bably take abont aJ,OOO bricks. Clip for neck yokes, etc., Barrett & Forster . . . . . • . 299.00l 
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�lIpper,. ha�r, G. H. N?ble . . . . . . . . . . . . . . . . . . . . . . . . . .  299,889 ! Head comb
.
, S.' A. Tisdale . . . . . . . . . . . .  : . . . . . . . . . . . . . , 200,879 1 Scytbe setting and sharpening macbin

. 
e, J. 

Clipper, haIr, J. K. PrIest . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,580 Holder. See Bag bolder. Cartridge holder. Fangere . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,767 
Clothes drier, G. I V .  Decker . . . . . .. . . . . . . . . . . . . . . . . .  299.523 Match box bolder. Pen holder. Sash holder. Scythes, niachine for formin�. L. C. Palmer . . . . . .  299.675 
ClotheR drier, F. J. Ferrell . . . . . . . . . . . . . . . . . . . . . . . 299,769 Skid bolder. 'l'ag bolder. Seams of sheet metal vessels. constructing. F. A. 
Clutch. friction. T .  Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.938 Hominy mllI, M .  L. Mowrer . . . . . . . . . . . . . . . . . . . . . . . . .  299.834 W alsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.9012 
Coal tipple. W. Rosensteel . . . . . . . . . . . . . . . . . . . . . . . . . .  21)9,585 Hook. See Brusb hook. Seat. See Folding seat. 
Coffee pot. H. C. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.582 H ot air engine. S. Wilcox (r) . . . . . . . . . . . .  . . . . . . . . . . . .  10,4E6 Seed bull1ng machine. cotton, T. J. McGowan . . . .  299.931 
Coffee pot. H. P. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . .. 299,106 Hot water regulator. automatic. IV . S. & E. B. Sewing maclline, Muther & Dearborn . . . . . . . . . . .  299.568 
Coke oven door and frame tberefor, Herron & Clark. . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  : . 299.740 Sewing macbin e. Muther & Woodward . . . . . . . . . . .  299,569 

Wray (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,484 Houses, constructing frame, E. Totman . . . . . . . . . .. 299.598 Sewing machine buttonhole attachment. T. S. 
(Jollar stnffing machine, W. Foglesong . . . . . . . . . . . .  299.684 Hydraulic elevator. G. Q. McGown . . . . . . . . . . . . . . . . .  299,930 Huntington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,928 

Collodion, preparation of, E. Scbering . . . . . . . . .. . . .  299,857 Indicator. See Speed iudicator. Seeding machine. convertible. T.  I.. Brooks . . . . . . . 299.905 
Comb. See H ead comb. Inkstand. I. Brooke . . . . . . . . . . .  . .  . . . . . . . . . . .. . . . . . . .  299,730 Sewing machine drip pan . W. Connolly . . . . . . . . . . . .  299,743 
Combustion. device for t.he absorption of the Ironlug table, J. H. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . .  299,680 Sewing machine needle clamp, J. E. Pechard . . . . . . 299,847 

gaseous products of, C . •  T. Le Roy . . . . . . . . . . . .  299,813 Jack. See Lifting jack. Sewing machine tension device. C. R. Edwards . . .  299.629 
Combustion. producing c()mplete, W. C. Tbayer . .  299,877 Jug or pitcber cover, IV. C. Bodectel . . . . . . . . . . . . . .  299,512 Sewing to a hat itg band and lining, mecbanism 
Commode and bielet, combined. I. S. Williams . . . .  299,891 Knob attachment, dool', W. H. Flinn . . . . . . . . . .  ; . . .. 299,633 for simnltaneously, J. F. Hamilten . . . . . . . . . . . .  299,780 
Compressing pl astiC, pulverized. and other mate- Lamp, e l ectric, A. W elsh . . . . . . . . . . . . . . . . . . . 299,708, 299 .885 Shade fixture, spring, S.  Hartshorn . . . . . . . . . . . . . . . . . 299,782 

rials. method of and apparatus for. T. C. Lamp. electriC arc, T. G. Turner . . . . . . . . . . . . . . . . . . .  299.600 Shafting and bearing. T. Sutton . . . . . . . . . . . . . . . . . . . .  299.940 

Brecbt . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  299,514 Lamp, banging. J. T. Rich. . . .  . . . . . . . . . . . . . . . . . .  299.851 Sbeet metal vessel. F. Haberman . . . . . . . . . . . . . . . . . .  299.779 
Concentrator and amalgamator, hydraulic, H. E. Last, combination meta111c, J . Biakey . . . . . . . . . . . . . .  299.613 Shingl e  jointing machine, W. Carson . . . . . . . . . . . . .  299,619 

Picket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  299.577 Last patterns. making metal, E. S. Kingston . . . . . .  299,650 Ships' sides, machine for dressing. J. Hamilton . .  299.639 
CooP. poultry, L. S. Paine. .  . . . . . . . . . . . . .  • . . . . .. . .  299,844 Lavatories. auxiliary overfiow for. P. Harvey . . . .  299.925 Sbirt. ;Vl iiler & Cleveland . . . . . . . .. . . . . . . . . . . . . . . . . .  299,932 

Corkscrew, C. Chinnock . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  299.738 Leather glassing machine. W. H. ·Wood . . . . . . . . . . .  299.893 Shoe, J. MUller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,984 
Corkscrew. J. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,864 Leveling attachment for tables. etc . . G. IAldlsch . 299.651 Shovel. E. L. Fenerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.580 
Corpse head rest, J. M cGrath . . . . . . . . . . . . . . . . . . . . . .  299.665 Life saving vebicle. E. B. Lakc . . . . . . . . . . . . .. . . . .  299.808 Sign. J. C .  Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,652 
Counter sbaft, D. C. Cumings . . . . . . . . . . . . . . . . . . . . . . . . 299,915 Lifting jack, H. J. England . . . . . . . . . . . . . . . . . . . . . . . . . 299.529 Sipb on starter, E. L. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . .  299.532 
Coupling. See Car coupliDg. Pipe coupling. Thill Lifting jack . A. C. Spaulding . . . . . . . . . . . . . . . . . .. . . 299,867 Skate. roller, B. Klndblade . . . . . . . . . . . . . . . . . . . . . . . . . .  299,799 

coupling. I,oad binder, H. B.  Banker . . . . . . . . . . . . . . . . . . . . . . .  299,506 Skate. roller. L. L. Ryerson . . . . . .  " . . . . . . . . . . . . . . . .  299.6�2 
Crate for mattresses and bedding. H. S. S(,ern- Lock. See Nut lock. Permutation lock. Row- Skating rink fioor. G. C. Harkins . . . . . . . . . . . . . . . . . . . .  299,924 

berger.. .. . .  . . . . . . . .. . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . .  299.871 lock. Skid, J. Barnett . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . 299.507 
Cultivator. R. Cracraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'),626 Lock, J. J. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,805 Skid hold er, J. D. Coppes . . . . . . . . . . . . . . . . . . . . . . . . . .  299,746 
CultIvator. B. J. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.627 Lock bolt, H. C. N eel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.671 Slate. composition and mould for tbe manufac-
Cultivator. R. B. NOrlllent . . . . . . . . . . . . . . . . . . . . . . . . . . 229.935 Looms, positive sbuttle motion for, �'. K. Wright. 299.610 ture of articles from artificial. J. W. 
Curtain pole. J. Moore . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 299,831 Lubricating cuP. automatic. B. W. Felthousen . . . :199,768 McKnight . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .. . . .  299.586 
Cuspidor. Larsen & Nie lsen . . . . . . . . . . . . . . . . . . . . . . . . . .  299.555 Lumber sorting apparatua, W. C. Stetson . . . . .. . . . .  299,694 Sled, .E. W agner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,601 
Cut· off for valves, C. Callahan . . . . . . . . . . . . . . . . . . . . . .  ,99,734 M achine table, J. J. Su l livan . . . . . . . . . . . . . . . . . . . . . .  2(19.697 Smelting furnace . A .  Gibson . . . . . .. . . . . . . . . . . . . . . . .  299.584 
Cyclometer, R. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.733 Magneto electric machine, H. F. J oel . . . . . . . . . . . . 299.551 Snatch block. T. R. Ferrall . . . . . . . . . . . . . . . . . . . . . . . . . .  299.531 
Cylinder engine, multiple, P. Brotherbood . . . . . . . .  299,731 Manure pulverizer and distributer. 1'. J obnson . . .  299.648 Snow plow, J . Q. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,750 
Dental vulcanizer. F. W. Seabury . . . . . . . . . . . . . . . .  299,861 Match box holder, self.adjusting. H. Beeuwkes. Snuff and match box, P. Seiler . . . . . . . . . . . . . . . . . . . . .  �99.687 
Derrick. portable . Austin & Scoville . . . . . . . . . . . .. . .  299,504 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,508 Soap. tobacco. C. L. F. Ro.e . . . . . . . . . . . . . . . . . . . . . . . .  299,584 
Desk and seat, school. C. A. Merrill . . . . . . . . . . . . . . . .  299.826 Match box. pocket. E. B. Lake . . . . . . . . . . . . . . . . . . . . . 299.807 Speed governor, T. L. Calkins . . . . . . . . . . . . . . . . . . . . . . . 299,618 
Door hang-ers, track for barn , J. H. Lawrence . . . . .  299,811 M easuring and registering device "for planing Speed indicator, R. J. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  299,677 
Door securer, etc . ,  E. P. C onner . .  . . . . . . . . . 299,742 machines, J. R. Thomas . .  . . . . . . . . . . . . . . . . . .  . 299,878 Speed movement; variable, C. L. Smith . . . . . . . . . . . 299.590 
Dredger discharge pipes, device for connecting :M easuring the lineal feet of work done by a Spinning. drawing, and twisting- machinery, seav-

and Bupporting the sections oft A. W. Von woodworking machine, appa.ratus for. F. C.  enger mechanism for. E. W. Sargent . . . . . . . . . .  299,855 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.892 Cooke . . . .  , . . . . .  . . . . . . .  . .  . . . . . . .. . . . . . . . . . . .  299.745 Spool. thread. W. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,739 

Drier. See Clothes drier. Meat and vegetables. machine for cntting. S. S. Spring. See Vehicle spring. Wagon bolster 
Drying machine for grain. etc., E. fl. SWain . . . . . . .  299.683 Cook . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . .  299.910 spring. 

[JUNE 2 I ,  1 684. 
W ire spool. barbed. J. W. Nadelhoffer . . . . . . . . . . . .  299,836 
Wire stralllhtener. H. Borchardt. . . . . . . . . . . . .. . .  299.615 
Wire twisting and .pooling machine. barbed, C. C. 

Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 299,542 
\V 001, separating and purifying certain com

pounds of the scourlngs of. J. A. W. Borchers 299.904 
Zylonlte and other plastiC compounds from a 

cylindrical bleck. cutting sheets of. E. Kipper 299,803 

DESIGNS. 
Chenille pendant. J. Loeb . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 ,039 
Coffin screw escutcheon. W. M. Bmlth . . . . . . . . . . . . . .  15.043 
Coffin screw. W. M .  Smitb . .  . . . . . . . . . . . . . . . . . . . . . .  15,044 
Dish handle. G. Vogt. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.045 
Fireplace front. Read & �l cM enomay . . . . . . . . . . . . . .  15.042 
Nail trimmer. J. P. Pray . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  15,041 
Org-an case, '!'. HilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,037 
Organ case, C. W. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . 15.040 
Spoon or fork, H. W. Hayden . . . . . . . . . . . . . . . . . .  15,085, 15,036 
Type, D. W. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.03� 
Type, H. Ihlenburg . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  15.038 

TRADE MARKS. 
Balsams, lotions, and liniments, A. Ho:trmann . . • • • •  11,216 
Chains, bracelets, butt(.ns, and oth er articles gene-

rally described by the term jewelry, Carter, 
Sloan & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  11.22.1 

Cigars, Cigarettes. and manufactured tobacco, G. 
Fucbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.213 

Cfgars. Cigarettes. smoking and chewing tobacco, 
and snuff. H. Breitwieser & Bros . . . . • . • • • • • • . . . .  11,211 

Dentifrice. Morley Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.220 
Flour. S. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,217 
Leather. sboe and glove, J. Kent . . . . . . . . . . . .  . .  . .  11,218 
Matches, Aktiebolaget J onkopinlrs Ostra· Fabriker 11,223 
Oil or waterproof clothing, J. F. Carter . . . . .  . .  . . .  11,212 
Plasters. curative. C. F. Fish . . . . . . . . . . . . . . . . . . . . . .  11,21 9 
Remedies, internal, W. A. Taylor . . . . . . . . . . . . . . . . . . . . 11,222 
Rubber goods, such as articles of wearing apparel 

and the l ike, soft and elastic. Goodyear Hubber 
Company . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.226 

SuppOSitories. M. B. Snevlly . . . . . . . . . . . . . . . . . . . . . . . . . .  11.221 
Tobacco, plug and twist. Hardgrove & Co . . . . . . . . . .  11,215 
Tobacco. smoking and chewing. G. W. Gail & Ax .. 11 .214 
Watches. G. Favre·Jacot . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.225 

Duplicating engine. M. B. Kellogg . . . . . . . . . . . . . . . . .  299.553 ;Vletal bars, machine for st raightening round, L. Spring motor. J. B. Powell . . . . . . . . . . . . . . . . . . . . . . . . . .  299.849 A printed copy of the specification and drawing of 
Dust collector. W. Richardson . . . . . . . . . . . . . . . . . . . . .  299.852 Brightman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,727, 299.728 Steam boiler, E . B. Radlam . . . . . . . . . . . . . . . . . . . . . . . .  299.505 any patent in tbe foregoing list. also of any patent 
Edgers, presser roll for gang. Lane & Stanwood ... 299.658 Meter. See Fl uid meter. Steam boil er and furnace . Post & Sawyer . . . . . . . . .  299.578 issued since 1866. will be furnished from this office for 25 
Egg beater. J. E. Welling . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.884 Mill. See Hominy mill. Roller mill. Windmill. Steam generat.or for street car or other locomo- cents. In ordering please state the number and dote 
Electric alarID applied to cots. etc . •  W. F. & W. Mining machine. B. A. Legg . . . . . . . . . . . . . . . . . . . . . . .  299,655 tive engines. F. G. Wheeler . . . . . . . . . . . . . . . . . . . . . 299,007 of the patent desired. and remit to Munn & . Co .. 361 

H. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.649 Motor. See Spring motor. Steam trap. H. Lancaster . . . . . . . . . . . . . . . . . . . . . . .. . . 299.809 Broadway. New York. We also furnish copies of patents 
EJectro magnetic indicator. W. S.  ,J obnson . . . . .. 299,552 Nozzle. sheet metal screw. M. O'Connor . . . . . . . .. . .  299.841 Stone, manufacture of artificial, B. Lande . . . . . . . . .  299.810 granted prior to 1 866 ; but at Increased cost, as the 
Elevator. See Hay elevator. Passenger or other Nut l ock. R. Dodson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.755 StoPPAr. See Bottle stopper. Fruit jar stopper. specifications. not being printed. mn.t be copied by 

elevator. Nut lock. J. W. n '\wk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.640 Stove attachment. gaSo line, J. Ringen . . . . . . . . . . .  299,853 hand. 
Elevator, M. N. Hutchinson . . . . . . . . . . . . . . . . .  299.645. 299,646 Nut lock. A. Neutascher . . . . . . . . . . . . . . . . . . . . . . . . . . .  299;838 straw carrier. L. W. Hasselman . . . . . . . . . . . . . . . . . . . .  299,537 i C nn adian Patents may now be obtained by tbe '  Elevator for coal. etc., Lesourd & Lotan . . . . . . . . .  299,656 : O�l cake press, T. J?e Armon . . . . . . . . . .. ' . . . . . . . . . , ; . 299,522 Straw stacker, l\ I Uler & Brown . . . . . . . . . . . . . . . . . . . . . .  299,933 inventors for any of t h e  inventions nR,med in the forse Elevator safeguard, C. A. Holfnagle . . . . . . . . . . . . . . .  299.544

1 
011 cloth, mach me for decoratmg, A. F. Switch thread. H. Borchardt . . . . .  : . . . . . . . . . . . . . . . . .  299,614 going lIst. at a cost of $40 each. For full in.truction-

Elevators. automatic safety brake for, C. A. Bucbanan . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,732 Table. See Ironmg table. :"lachm e  table. address MUnn & Co .• 361 Broadway, New York. Otber Holfnagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.543 on cup, E. Lunkenhetmer . . . . . . . . . . . . . . . . . . . . . . . . . 299,929 Table leaf .uPpo�. �. W. StIlwell . . . . . . . . . . . . . . . . . . .  299.874 foreign patents may also be obtained. Embroidery bolder. J. B. w est . . . . . . . . . . . . . . . . . . . . . .  299.943 Ore pulverizer, rotary. J. B. Gagnon . . . . . . . . . . . . . . . .  299.772 Tag holder. W. DICkIe . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . .  299,753 
End gate,.vehicle. S. E. Cbamberlaln . . . . . . . . . . . . .  299.907 Ore samplinll machine. T. T. Eyre . . . . . . . . . . . . . . . . .  299,920 Tank. See Refrigerating corned beef tank. 
Engine. See Cylinder engine. Duplicating en. I Ores. process of and furnace for smelting and re- Target. flying, A. H. Hebbard . . . . . . . . . . . . . . . . . . . . . . .  299.783 

gine. Hot air engine. Rotary steam engine. ducing, J. K. Griffin . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  299.637 Target. fiying, F. J. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,83, 
Envel ope machine. D. M. Lester . . . . . . . . . . . . . . . . ... 299 .814 I Organ , reed, R. Wegman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.707 Tea pot. N. Plympton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,848 
Faucet, F. McCabe, . . . . . .. . . . . . . . . . .. . . . .. . . . . .. .. . . . . .  299.564 Oven shelf. automatia, L. T. Newell . . . . . . . . . . . . .. . .  299 .672 Telegraph, printing, W. J. M cCausland . . . . . . . . . . . .  299.W4 
Faucet. automatic ball safety. H. C. �Iontgomery 299.669 Overalls. W. G. Venner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,702 Telephone exchanges. metallic circuit for. J. C .  
�'eed bag for horses, W. H. Pack . . . . . . . . . . . . . . . . . .  299,674 Oy.ter clamp, C. Drake . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  299.756 & E. P. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,603 
Fence, E. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.770 Pad. See Blotting pad. Telephone system. C. 1 1 .  Haskins . . . . . .. . .. . . . . . . . .  299,926 
Fence, barb , A . C. Decker . . . .. . . . . . . . . . . . . . . . . . . . . . . 299,916 : Paddle wheel. feathering, M. n. Depue . . . . . . . . . . . . 299,752 Telephone time signal apparatus, Lytle & Carty .. 299.562 
Fence barb. wir e. W. Edenborn . . . . . . . . . . . . . . . . . . . . .  299.763 ' Paper box, J. F. GOoding . . . . . . . . . . . . . . . . . . . . . . . . . .  299.777 Telephone time signals. method of and apparatus 
F'ence fasten in� device. wire. E. A. Cooper .. . . . . . .  299,911 Paraffine freezer. IV . C. Scofield . . . . . . . . . . . . . . . . . . .  299.860 for indiVidualizing, Lytle & Carty . . .. . . . . . . . .  299,561 
Fence post, wrou�ht iron, J. G. Gennan . . . . . . . . . . .  291),922 Passenger or other elevator, M. N. Hutchinson. Tennis �rounds, device for laying out, H. N. 
Fertillzers, apparatus for drying, W. Wright . .  . . . .  299.S98 :199,547, 299,548 Covell . .  . . . . . . . . .  ; . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  :199.625 
Fertilizers. apparatus for drying and pulverizing Pen holder and blotter. combined, J. F. Miller . . . .  299.668 Thill coupling. S. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.912 

blood .  etc .• for, J. Farmer . . . . . . . . . . . . . . . . . . . . . . 299,766 Pencil clasp, J. Batchelor . . . . . . . . . . . . . . . . . . . . . . .  299,902 Thill coupling, L. J .  Dresser . . . . . . . . . . . . . . . . . . . . . . .  299,917 
File. letter, G. Mason. : . . . . . . . . . . .  . .  . . . . . . . . . . . .  299,819 Pencll sharpener. slate. I. BrOoke . . . . .. . . . . . . . . . . . 299.729 Thill coupling. S. D. Lecompte . . . . . . . . . . . . . . . . . . . .  299.556 
Fire alarm, electric. G. E. & E. R. Hovenden . . . . . . 299,546 I Permutation lock, E. Stockwell . . . . . . . . . . . . . . . . . . . .  299.695 Thill coupling. C. E. Struck . . . . . . . . . . . . . . . . . . . . . . . . .  299.696 
Fire escape, �J. Blessing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,511 I PetrOleum ,  refining, L. A. Baker . . . . . . . . . . . . . . . . . .  299.611 Tbrasher and clover seed huller, combined grain, 
Fire escape. J. H. Ellis et al . . . . .. . . . . . . . . . . . . . . . . . . .  299.764 Pictures, producjng. R. Sneider . . . . . . . . . . . . . . . . . . . .  299,692 C. H. Horton (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.485 
Fire escape. J. L. Mott, Jr . . . .  . . . . . . . . . . . . . . . . . . .  299,833 Picture support, Liersch & Erche . . . . . . . . . . . . . . . . . . .  299.659 Thrashing machine. C.  Shirley . . . . . . . . . . . . . . . . . . . .  299,80'2 
Fire escape. H. Rensch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.850 1 p�pe and h?se COupling •. F .  E. Mertens . . . . . . . .  ,' . . . �9.827 Threads. yarns. etc., dressing compound for, J. S. 
Fire escape. J. Taylor. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  299.595 i PIpe couplmg. W. Martlll . . . . . . . . . . . . . . . . . .  299.661, 299,662 Wattles . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . ... 299.704 
Fire plug and bydrant, H. Schneider . .  . .  . . . . . . . . .  299.858 , Pitman, H. H. Travlss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,698 Tilting chair, H. Parry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,846 
Fish can. bait. R. K. Evans . . . . . . . . . . . . . . . . . .  ' "  . .  299.765 Plane, S. E. Hllles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,9;)7 Tobacco, machine for attaching tags and labels 
Fish, treating the waste of salt. R. llrooks . . . . . . . . 299.515 Planter aDd guano distributer, seed. W. B. Jack- to plug. Hieatt & Hearn . . . . . . . . . . . . .. . . . . . . . . . .  299.541 
Fishing bait kettle, IV . H. Sberwood . . . . . . . . . . . . . . .  299.690 I .on . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  ; 299,549 Torpedoes, waterproof wafer for. C. Nelson . . . . . .  299,837 
Flour bolt. N. W. Tl olt . . . . . . . . . . . . . . . . . . . . . . . . .. . .  299.790 Planter, hand corn, J'. T. Bicketts . .  ",' " . . . . . . . .  299,679 Toy, C. A. Volke . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  299,703 
Flonr bolt. centrifugal, A. Heine . . . . . . . . . . . . . . . . . . .  2!l9.784 . Planter. seed. W. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . .  299,593 Toy, J. G. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.604 
Flour bolting machine. G. C.  F. P. Janssen . . . . . . . .  299,647 1 Plaque and panel. L. A. De Planque . . . . . . . . . . . . . . . 299.751 Toy. A. Wilhelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.608 
Flour, etc .• machine for bolting. L. J. F. W. Pliers, cutting. E. Stevens . . . . . . . . . . . . . . . . ; . . . . . . . . .  299,872 Toy gun, J. L. Joyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.796 

Scharbau . .  . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .  299.684 Plow attachment. M. J. Stafford . . . . . . . . . . . . . . . . . . . .  299.868 Tramway, A. H. Etowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.681 

Inside Pnae. en.cb · lnllertiGn - ,,;, - 'f:i efWI.f.' n "l ine.  Unch: Pnae� ench il l�el'd ol l  .. .. ..  $ 1 . 0 0  ll l i ll e .  
(About eight word. to a line.) 

Engravings may head adver tisements at the same rate 
per line by meaffUrement. as the letter '[YJ'e8s. Adver· 
tisements must be received at publication Q{fice as early 
as Thursday morning to appear in next iSffUe. 

C ET T H E  BEST A N D  C H EAP EST. 
�"Aa E � MARlC'. 

Silver Finish. 
����J��:F��··�O�O�,'�'�IJ�II 

'J' • .A.. FA.. 'Y' � co .• 
(Cinoinnllti. Ohio, V. S. A. ... Ib:clusive Agents and Im{loTters for the United States, oftha 
CELEE:IOt.ATED 

P E R I N  BA N D  SAW BLA D ES,  
Warranted 8uperlln- to all others to quaU,tu,fln.. � 1f/nif'o.,...,.,.iIV of temper, and gener",,' flurA_ 

liIllty. One Per"n S(U" 01 l t Wf'ars three ordinary saws. 

NEW BOOKS. 
Fluid meter. W. G. Chapin . . . . . . . . . . . . . . . . . . . . . . . 299.737

1 
Pocketbook. H. A. Chapin . . . . . . . . . . . . . . . . . . . . . . . . . . 299.908 'l'rap. See Steam trap. Fahie, J . •  T.-Historr of the Elecric 'l'elegraph. 500 

Foldlnlr seat for school furnltnre. I. L. Stone . . . . .  299.875 i Portable furnace, Babbit & Morris . . . . . . . . . . . . . . . . . .  299,713 Treadle motion, D. P . . Fo.ter . . . . . . . . . . . . . . . . . . . . . . .  �9.921 I �!f��i:.��/1�stf���:',;'n 
Roofs:5O 

draWlngsto a l�'og 
Frame for dIBplaying goods. M. F. Sacks . . . . . . . . . .  299,586 , Press. See Oil cake press. Truck, car. S. A. BemIS . . . . . . . . . . . . . . . . . . . . . .. . . . . .  299,010 scale. Small folio. . . . •  $21� 
Fruit jar stopper: E. F. Poland . . . . . . . . . . . . . . . . . . . . .  299.67� 1 Press for sacking bran, sawdu.t, etc., A. L. Batt- Truck, car. C. E. Candee . . .  . . . .  . . . . . . . . . . .  . .  . . . 299.735 W ork sholl Recelpts.-Tblrd series. Electrical and 
FrUIt press, D. Lille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,810 i son. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  29\l,7'�1 Truck, car, J. N. Hicks. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  299.786 s�?i�w.?t!�WJ���:;;eas�ring :W achines, as apJie� 
�·unnel . llquor. J. W. Bolton . . . . . . . . . . . . . . . . . . . . . . .  299,513 Propeller for vessels. screw, .E. S. Hawley . . . . . . . .  299.538 Tuyere and attachment therefor. J. M. Hartman .  299,536 to Dynamos and Motors • • • 40 cents. 
Furnace. See Boiler furnace. Portable furnace. I Propeller. marine. E. T. Griffith . . . . . . . . . . . . . . . . . . . .  299,923 Tuyere stoppers. device for operating. H. W. AYl·ton Rnd pery;.-Electro-1r.fiasurinqnstruments. 

Smelting furnace. Pulley. friction clutcb, II. W. Hill . . . . . . . . . . . . . . . . . .  299.787 Oliver. J r . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  299,572 1'.i£���Jh�I�ctro 
. 

agn:ts. V�1t c 
.
Arc • • hree��J'�: 

Furnace. J. A .  Toplllfet al . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.831 Pump, E. Barnes . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  299,718 Type writinll machine, D. w,. Dodson . .  : . . . . . . . .  299,754 
Oircular. and Oatalogues !"ee. Furnace grate. E. Breslauer . . . . . . . . . . . . . . . . . . . . . . . .  299,616 Pump. N. C. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.5U Type writing machine. HerrIngton & MIlII.on . . . . .  299,785 

Fnrnaces. feeding all' to locomotive. J. N. I Pump, double·acting. J. M cGwln . . . . . . . . . . . . . . . . . . .  299,666 Valve, gat�. J. Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,899 E, & F, N, SPUN, 3 5  MURRAY ST., NEW YORK. 
Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  299.705 Pump, double piston. G. W. Holmes . . . . . . . . . . . . . . . .  299,788 Valve. gate, J. H. Strehll . . . . . . . . . . . . . . . . . . . . . . . . . .  299 ,5901 

Furniture, P. L. Shepler . . . . . . . . . . . . . . . . . . .. . . . .. . . . .  299,588 Pump hand le.  J. A. Ctaig . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,748 Valve muffier • •  a.fety, H. G. Ashton . . . . . . . . . . . . . .  299.503 
Gauge. See Carpenter's gauge. I Punching and shearing machine, A. Albien . . . . . .  299,502 Vehicle canopy holder, H. Elchllng . . . . . . . . . . . . . .  299.630 
Gauge, C. B. Osborn . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 299.8(3 Putting-out machine. J . W. Vaugbn . . . . . . . . . . . .. . . 299,701 Vehicle platform gear. C. C. Wilson . . . . . . . . . . . . . . .  299,892 
Garment clasp, M. P. Bray . . . . . . . . . . . . . . . . . .  299,725, 299.726 1 Railway rail clamp. J. Lockhart . . . . . . . . . . . . . . . . . . . . . 299,557 Vehicle spring. J. Herbrand . . . . . . . . . . . . . . . . . . . . . . . .  299 ,641 
Gas burner. A. B. Llp.ey . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.660 I Rake. See Hay rake. Vehicle spring, J. Percy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.575 
Gas generator, P. EngJisb . . . . . . . . . . . . . . . . . . . . . . . . . 299.919 Ratcbet locking device. Lane & Stanwood . . . . . . . . 299.654 Vehicle wheel. J. J. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.906 
Gas purifier and metbod of revivifying iron Razor strop, R. P. Smith .  . . . . . . . . . . . . . . . . . . . . . .  299,865 VelOCipede, A. E. Wallace . . . . . . . . . . . . . . . . . . . . . . .  ' "  299,883 

sponge. O. H. Shiras . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.589 Refrigerating apparatus. W. A. Cbase . . . . . . . . . . . . .  299.622 VelOCipede, one·wheeled. B. G. Berllngbausen . . . .  299.617 
Gas regulator. D. Chambers . . . . . . . . . . . . . . . . . . . . . . . .  299.620 Refrigerating corned beef tank. H. Menslage . . . . . 299,567 ,'essel, metallic, A. O'Hara . . . . . . . . . . . . . . . . . . . . . . . 299.673 
Gas reguJator, C. S. King . . . . . . . . . . . . . . . . . . . . . . . . . .  299.801 Regulator. See Gas regulator. Il ot water regu- Vise. W. M. Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,889 11 
Gas tube connection. S. Barr . . . . . . . . . . . . . . . . . . . . . . .  299.720 1 lator. Walron bolster spring, J. R. Calhoun . . . . . . . . . . . . . . .  299.518 ii; iiiiiiiiiiiiiiii 
Gate. See End gate. Rendering lard. etc., apparatus for. n. W. Wagon brake. T. W. Southard . . . . . . . . . . . . . . . . . . . . . . 299.866 
Gate, A. F. Purefoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,581 McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.821 Wagon brake. A. J. Steele . . . . . . . . . . . . . . . . . . . . . . . . . .  299,693 'V i l ey &; Itu 8sc l l  lllfg. Co., G " ccufie ld ,  llIns,! 
Gem setting, D. F. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,500 Reservoirs. cleaning. J. D. Cook . . . . . . . . . . . . . . . . . 299.744 Water closet and preservlnlr the seals of the traps THE SWEETLAND M') 'G COMPANY, Generator. See Gas generator. Steam g�ne" Rings of plastic compounds. process of and appa" therefor, J. P. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . 299,792 WALLINGFORD, CONN. rator. tus for making sol id, E. Kipper . . . . . . . . . . . . . . . .  299.802 Water closet connection. H. C. Weeden . . . . . . . . . .  299 605 Manufacturers of Glass in imItation of frosting. ornamentation of, Roller mill, N. W. Holt . . . . . . .  . .  .. . .. . . . . . . . . . . .  299,789 Water closet valve. P. White . . . .  . . . . . . . . .  . .  . . . . " 299.888 " T  h e Sweet) a n d  C h uck." 
Glucose, manufacture of. I,. Barbier . . . . . . . . . . . . . . .  299,900 Rotary steam engine. J . H .  M cVay . .  . .  . . . . . . . . . . .  299,824 Weeden . .. . . . . . . . . .  . . . . . . . . . . . .  .... . . . . .  . .  . . .. . .  299 606 

D. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299,516 Roofing slate fastening. B. M. O'Neill . . . . . . . . . . . . . .  299.842 1 Water closets. etc .• fiushlng apparatus for, H. C. 

Grinding diamonds, etc .. mach me for dressing Rowlock, J. F. Cumming . . . . . . . . . . . . . . . . . . . . . . . .  299,521 Waters. purifying canals and basins connecting P bl f N t the faces of wheels for, I. Hermann. ' "  . . . . . 299.642 Rudder, propelllng, J. L. F. Barbier . . . . . . . . . . . . . . .  299,612 with tidal. A. J. L. Loretz . . . . . . . . . . . . . . . . . . . .. . .  299.559 ro ems 0 a nre. 
Grindstone hangings. F. M. Stearns . . . . . . . . . . . . . . . .  299.870 I Salt, washing and purifying. S. S. Garrigues . . . . . . .  �'99.774 Waterproof c l oth, manufacturing gos.amer. F. E. 
Guard. See Car door guard. Window guard. I Sardine can. J. Wolff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.710 Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,638 
Gun. machine, C. B. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  299.686 Sash fastener, R Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.712 Wel l poles. clamp for holding. B. Wheeler . . . . . . .  299,867 
Gynecological chair. M. M. Copp . . . . . . . . . . . . . . . . . . . .  299,520 Sash fastener. E. B. Attwell (r) . . . . . . . . . . . . . . . . . . . .  10,483 Wheel . See Bicycle wheel. Paddle wheel. Ve-
Hame staple,  Toerper & Krein . . . . . . . . . . . . . . . . . . . . . .  299.630 Sa.h fastener. G. S. Barnes . . . . . . . . . . . . . . . . . . . . . . . . .  299.719 hicle wheel. 
Hammers. nail hol ding attachment for, G. F. I Sash holder, window. J . .E. Doben . . . . . . . .  ; . . . . . . . .  299.525 Wheel, R. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  " . 299.711 

Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  299.717 . Satchel. album, L. Lazarus . . " . . . . . . . . . . . . . . . . . . . . .  299,812 Wbeelbarrow and sled. combin ed, F. B. Kendall. 299,798 
Handle. See Pump handle. Saw bandle. I Saw filing machine. H. & F. W. Lutts . . . . . . . . . . . . .  299.560 Whip rack, W. P. Kel logg . . . . . . . . . . . . . . . . . . . . . . . ... . 299,7117 
Harness crupper. F. J. Ingrish . . . . . . . . . . . . . . . . . . . . 299.793 Saw gummlnlr and sharpening machine. ROlrers Windmill, A. Martin . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . .  299.563 
Barvester gavel deliverer. A. Miller . . . . . . . . . . . . . . .  299,667 & Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,583 Windmill. J. O. Stayner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.869 
Hat brim shaping apparatus. L. H. Hoyt . . . . . .  . . .  299.644 saw handle. crosscnt. A. Uren . . . . . . . . . . . . . . . . . . . . . . . 299.699 Window guard, G. W. Clark . . . . . . . . . . . . . . . . . . . . . . .  299,519 
Hay binder for wagon racks. J. MadIson . . . .  , . . . . .  299.817 1 Scale, platform, N. D 

.. 
U Bru/ . .  . . . . . . . . . . . . . ... . . . .. . . . . 299,76� Wire barbing machine, T. H. Dodge . . . . . . . . . . . . .. . .  299.524 

lIay elevator and carrier, A. H. & A. E. :King . . . . .  299,llOO Scale, weighIng, N. Du Bml . . . . . . . . .. . . . . . 299,167 to 299.761 Wire cloth, shuttle for weavinR, G. F. Wright . . . . 299.800 
Bay :rake, hOl'8e, 1L Gale . . . . . . ... . . . . . ... . . . . . . . . . .  299.713 Scythe heel ring , J. A. Schwo� . ... . . . . . . . ... . . . . ... . ll9O,8OO Wire euttoiDl! maebIne. D. HouahWn.... . . . .  .... . 299,'191 

A semi-monthly and popular BClentific paper. It deal. 
with every important question of :-:'cience, and discusses 
every class of work of scientific interest. 
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E R I C S S O N ' S  
NEW CALORIC 

PUMPING .ENGINE, 
RUBBER BACK SQUARE PACKING. �ODT�$ 

FOR 
J)wellilll!:s &\ Uou lltry Seats 
8lmplest ! Cheapest ! Eco
nomical l Absolutely Safe ! 
Delamater 11'011 Works, 

C. H. Delamater & Co., 
Proprietors, 

1 6  C o ,·t l ll n tl t  Street, 
Ne \v ¥ o l'h:, U. S. A . ,  

And  40 lJenrborll 8t., 
V h i cngo, I l l .  

DRAWING ELLI PSE S . -B Y PRO]<'. E.  J. 
�:���coPs£:��t��f�� ��ya 

a;5�:�:li���r ��Po�i����. ��j 
by means of which allY destred ovnl or ellipse may be 
described. Illustrated with one figure. Contained in 
SCIJI:N'l'IJj'JO  AME l t I CAN SUPPLEI\t UlNT, No. 4 1 � .  Price 
10 cents. To be had. at this office and from all news
dealers. 

MILLIONS CAN· BE SOLD ' I f Its 
• new and 

useful. What have 
you got! Describe fully or send 

sample prepaid. I lceep 15 trnl'e1ers constantly ostabHshlng 
(lourity agents and can lIfOl ) any good thing fust. ThiS is your 
chance. C E O .  P .  BENT, 81 Jackson St . . Chicago. 

DES'!' IN 'l'H E  WOIt ) , D .  
For Pack ing  the Piston Ro ds and Va lve  S tems of Steam Engines  a n d  Pumps. 

.B represents that part of the packing which. when In use. Is In contact with the Piston Rod. 
A, the ela<!tic back, which keeps the part H against the rod with sufficient pressure to be steam-tight, and yet 

creates but little friction. . 
This Packing Is made In lengths of about 20 feet, and of all sizes from )( to 2 inches sqnare_ 

N E W Y O R K  B E L  T I N C  Ie. PA C K I N C  C O . ;  
JOHN H .  CHEEVER, Treas. N o s .  1 3  &. 1 6  P a r k  Row, o p p .  Asto r H o u se New York. 'f8uu1lioERY[Gli1olf EVAPORATOR� 

Made of Galvanized Iron . FIVE SIZES. J�,OOO SOLD_ EeOn01ni.,al, Durable and Fire 
Proof: Will par� for i.tself i n  aO days u s e ,  out of saJe of i ts own p rod u ct s .  FRE E !  O n r  Illustrated 
Ca.talogue and I reatlse. Address, ZIMMERMAN M'F'G CO., Ciucillllnti, O. or Uurllllctoll, Iowu. 

NEW YORK SHELLAC CO.,  
Importers and Jobbers of  all grades of 

S H E L L A C .  
T i l E  I IOLLAN)) LUIUIWA'J'On, VISIn r.1<: J)JWP 

Is !,!"uaranteeil to be 1.. A perfect ill�urll.nce 
llJ:;"al1lst the cutting 01 
Valve .sents, CyJinder and 
Governor Valves 01 the en�.iIr�· wiU pay for itselt in six months, in the saving 

(Old stand of Halsey lit Allen.) 
TISSANDlER'S ELECTRIC BALLOON. 9 Burl i n !!'. S) I· P. NEW YOR K. -FuJ I account of the mode of construction of Messrs. u 
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i
��: �: Tisst.lndier Bros. ' new electric balloon and its novel pro

pel l ing machinery , and of the practical tria.ls made with 
It at Pa.ris. Illustr.l Ited with 6 engl'avings. giving per
spective views of the balloonj diagrams; front and end 

Direct correspondence W. F. ARMSTONG, I A t solicited. F. ji',MCCLINTOCK, 5 gen s . 
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to§���L�,����i; �g�lt�n� T HE SUN'S DIST ANCE. -AN INTER-
Price 1 0  cents. '1'0 be had at this office and from all news- esting paper by Prof. Hobt. S. Bal l .  giving an account of 
dealers. No. 4. ] 3  contfl ins en�1"avings aDcl dp.scription the recent researches that have been made to ascertain 
of tbe new apparatus devised by .\1 r . 1.'issandier for man u- the sun ' s distancc. Ribtory of efforts in measuring. 
factul'ing hydrogen gas on a large scale for the infLa.tion 'fhe measurement of l ight .  rrransit of Venus. Flaces 
of tbis novel air-ship and of balloons in general . ��1�e 
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e
���c:(j11���'���� 1!t� i<��e had at this office and from all newsdealers. 

PETROLA TUM IN O F F ICIN AL OIN'r· 
ments.-A paper by J .  P. Remington on PetrolHtum fiS f·,. 
ointment base, with a series of formulas for omtment::s 
in which thJs subst.a.nce is substitutecl by lard. Con
tained in SC IENTI.E' I C AhfE H ICA.N SUPP I ,l::�lIi:Nl'. No. 
40". Price 10 cents. To be had at this office and from 
all newsdealers . . 

U. S. L AUNC H " STELLA. " -DETAILS 
of dimensions. accompanIed with illustrations showing 
the general features of an excellent little steam launch 
built at tbe Government shops H.t Keokuk, Ia. Stem
wheel. Light draught. Coutained In SOmN'rIFIC AM"RI
CAN SUPPLEM ENT, No. 4 1 6. Price 10 cents. To be had 
at this office and from all newsdealers. 

OPIUM Morphine HabU t::ured I n  10 to 20 days. No pay till Cured_ DR. J. STEPHENS, Lebanon, Ohio. 

N E RVOU S DEBILlTYq!ek&��� 
J'RENCH HOSPITAL METHOD. New to America. 
(Jivlal(l Remedlal A.cency. 160 Fulton St .. New T orlr 

THE SCIENCE OF  L IFE . ON LY 1 $  
B Y  M A I L P O S T P A I D . 

The R ider  Hot A i r  
COMPRESSION 

P U M P I N G  E N G I N E 
J M PROVED . 

For Resi d e n ces or I IlHtltu tiollS. 

A b s o l  u t e l y  Safe .  
Any  house servant can run it. Has 
a record of nine years. Send tor " Catalogue E." 
S..A.. YEE & CO., 

34 D e y  S t  . . N. Y .  City. 

LOCOMOTIVE FOR T H B  ST. GOTHARD 
RHilway.-Illustration and descri

�
tion of one of a type 

��ee���g�b���dJgS��.���;jt��r��l'�A�tj�l�J�i��:l\I��S� 
C;ontained in SCI! I:NTIFIO A�l l�U(CAN SUl:» I ·L.E�IENT. 
No. as'1-. Price 10 cents. 1'0 be had at this office and 
from all newsdealers. 

A .. EItM A N C I-II,MIS'l" since many years chem-
1cIIl manager of Soda Manufactories, . •  the manufactur
ing of soda. on the Ammoniac and IJeb : anc's system be
ing his s}Jecial ty,l' is desirous of meeting with capitalists 
Wishing to start such works, or owners requiring a prac-
��')ir�s�
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two strokes I'er minute, thus increasing tbe power 
of tbeengine. M'f'dbv Hol1n.nd & Thompson, 2 1 7  River St.,  'I'roy, N  .Y .  
FISH H A  TCI-II NG.-DESCRIPTION O F  A 
�:���l�Nf�

a
;� l���OSt����f:�

a
l�r" J�� u�:tgf:��cn��i plsclcultul'ists and students of embryolollY. With 3 figures. Contained in SOIENTIFIC A�IElt ICAN SUPP LEMENT, No. 410 .  Price 10 cents. '1'o be hud at this office and from all newsdealers. 

B I B H� S  
FiroOp1acOHoal0fS 

Mantels and Registers. 

B. C .  B IBB & S O N ,  
Baltimore, Md. Bestworkmanship. Lowest prices guaranteed. Sendforoirculars. J 
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c
��:d o;::��� �':,� nut and pipe. Thomas �'. White, Salem, ,lewell Co., Kan. 

FOCUSING LENSES . -DESCRIPTION of a quick and easy method of ascertain In II the focus of a 
����.wlinuaS�1;1:�t���� sg��!i�.fo�o�nt�if:g��caJcr�J-= 
TIFIC A M E ItICAN SUPPLEMENT, No. aS5. Price 10 

�:�fg;.s. To be had at this office and from all news-

SOUTHWARK FOUNDRY &\ JlIAUUINE ()olIIPANY, 
430 Washi n gton A v e n u e ,  PlIIln.lelphl n, 

E n g i n ee rs & M a ch i n i sts,  
Blowing Engl

�gl� :;:�te�l�����c Machi nery. 

Porte r-Allen Automat i c  Uut·OIl' Steam Engine. 
RIG PA Y to sell Our Rubber Printing Stamps. Sample. 
� free. '!'AYLO J.t BJ.tos. & co., Cleveland, Ohio. 

FUSIB L E  PLUGS.-AS A SA FEGU ARD 
against bOiler explosion . How boiler plugs are constructed. How applied. Most advisable forms. Best fillIngs for them. How lonl: a plug is reliable. '<Vith one figure. Contained in SCIENTIF I C A�IERIOAN SUPPJJJl:'tENT, No. '1 1 0. Pr ice 10 cents. To be had at this Office and from all newsdealers. 

:J3 L.A.ST_ 
IRON REVOLVERS , PERFECTlY BALANCEb, 

Has rswer Parts than any other Blower. 
P. H .  &. F. M .  R O OTS, Manufacturers, 

CON N ERSVI LLE, I N D. 
S. S. TOWNSEND, Gen. Agt. ,22 Cortla.nd St . •  9 Dey St., 
COOKE & CO., Selling Agts . ,  22 Cortland Street, 
J AS. BEGGS & C O . ,  Selling Agts. 9 Dey Btl'eet, 

NE� YO:Et.�. 
" E N D  FOR P R I CED C A T A LO G U E. 

DETERMINATION OF CARB ON IN 
Iron and Steel .-An Important paper by N. B. Wood, 
describing" a new method and apparatus for separating 
and determining in one operation the combined and un
combined carbon Rnd sulphur that exist in iron and 
steel. With one engntving of the npparatus employed. 
Contained in SC I ENTIFIC AMERIOAN SUPPLgMEN'I', No. 
4 1 1  . Price 10 cents. '1'0 be had at this office and from 
all newsdealers. 

SAV E  T H E  f L O O R S _  
NOISELESS RUBBER WH E ELS, 
'UCl , fOR ALL PU RPOSE S .  QU-: 
� G E O. P. C L A R K, -...z;7O)-

W , N D S OR LOCKS,CTo 

'('HE DEVELOPMENTAL S I G N I F I-
cance of Human Physiol'nomy.-A "ape)' by P,·of. E. D. 
Cope. discus81ng the probab le origlll of the structural 
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3"�. Price 10 cents. To be had at this office and from all newsdealers. 

DO YOU WANT A DOG 1 
If so, send for DOG BUYERS'  

GUIDE. containing colored plates . 100 engravings of different Oreeds. prices they are worth, and where to 
buy them.  Also. cuts of Dog Fur
nishing Goods of all kinds. Direc tions for Training- Dogs and Breeding Ferrets. Mailed for 10 cts. 

1'1lILADILPllIA ltENNELS, ' 
�37 S. 8th St. Phllld',. 

NEW STEAMBR PROPELLED BY HY-
drau11c Reaction.-Description of a new system of by-�r;�s��. ii���6
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KNOW THYSELF 
A Great Med ica l  Work on Manhood  
Exhausted Vital ity. Nervous and Physical Debility, Pre
mature Dec1 tne in 1\-1 an, Errors of Youth, and the untold 
miseries resulting from indiscretion or excesses. A book 
fol' every man, young. middle-aged , and old. It contains 
1 25 prescriptions fol' all acute and chronic disenses, each 
One of which is invaluable. So founel by the author,wbose 
��y��

i
r:;�TltO;l!l:�i:i:ig��� a�������t��;icrin

b
�!��: 

tifu l French musHn, embossed covers, full gilt, guaran
teed to be a finel" work in every s,ense-mechrm1cal, l iter-
���'n��� f��i�.�O

i
,()o

n
r�h;,:gnt��\v�fr£� ����J�A�d�:��; 

�r:��'it';;;pI.r.���nOt�IY S�ln� ��w�
a
g.org

s
�:��i !���ir:d 

the autbor by the N ation"l Medical Asso.iation. to tbe 
officers of which be refers. 

The Science of Life should be read by the young for 
Instruction and by the afflicted for relief. It will bene
fit all.-London Lancet. p 'l'bere is nO member of soc iety to whom 'rhe Science 
of lAfe wil l not be mseful ,  whether youth, parent, guar
dian. instructor, or clergyman.-Aroonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, NO. 4 .Bul:ftnch Street. Boston, Mass., wbo may 
be consu lted on a1l d iseases requiring skill and eX
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PAT E N T S .  
MESSRS. MUNN & CO. , in connection with the pub

lication of the SCIENTIFIC AMI<RICAN, continue to ex· 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this l ine of business they have had thirty-eight 
years' experience, and now have "",equaled facilities for 
the preparation of Patent Drawings, SpecillcaUons. and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs . 
MUlln & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Labels, R<>issues, Assignments, 
and Reports on Infringements of Patems. All business 
intrusted to them i" done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, 011 application, con· 
taining full informal;ion abont Patents and how to pro
cure them; d irectionB concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As
Signments, Rejected C"ses, Hints on the Sale of Pa
t.ents, etc. 

We also send. free Qf charae: a Synopsi s  of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of tbe world. 

lU UNN &: CO., Sollcltors 01' Patents, 
361 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 7th Streets, 
Wasbingt.on , D. C. 

WIT H ERBY, R U GG & R ICH A RDSON .  Manufacturers 
of IJatent \\" ood Working Machinery of every description. li'acIlitiel:i unsurpassed . . Shop formerly occupied 
by R. Hal l & co . .  Worcester, Ma ... Send for Catalogue. 

EII�)lF �l�)I'li'lIl«TIlE AND CLAY RETORTS ALL SHAPES 
nm�:" !QiU'-l��rl�, :::; BORGNER & O'BRIEN .:::: 
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count of some of tbe results obtained by .\ 1 r. I ' lante with 
the most recent anangement of his batteries. Il lustrat
ed with ',(,7 figures. Contained in SOIl�l\TIFIC AMEUICAN 
, S U PPL"'lENT, No. 4 1 4. Price 10 cents. 1'0 be had at 
this office and from all newsdealers. 

A P It A  C'I' TCA l, �tJCCE��. 
VAN DUZEN'S PAT.  LOOSE PULLEY OILER. 

'l'housands in satisfactory every .... 
day use. Entire reliability and COn· 
stancy demonstrated in a two years' test by (would be) Eastern skeptics. 
Economy shown by reasonabl e  prices 
and perfect performance. Send for our h Catalogue No. 55." VAN D UZEN & 'l'lli'T. CinCinnati , O .  

P HONOCRAPHV.  O R  PHONETIC SHORT-HAND CatoJogue of works by Benn Pittman, with alphaoet �md iJIustration8 for beginners sent on application. > Address Phonouraphic Institute, CinCinnati, Ohio. Iru)Lnrge, New, Embossed border Chromo Cards, all gold 
-i1ver,motto and ba.nd, name on, lOe., 13 pks • •  1. Agts: 
latest snmples, 10 cts. L. JONES &: CO. , Nnssau, N. Y. 

FORE IGN PATENTS.  
. Their Cost Reduced. 

The expenses attending tbe procuring of patents In 
most foreign countries baving been considerably re
duced, the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven-
tions abroad. . 

ALLEN DENSE AIR ICE  MACHI N E .  THE PHYSIOLOGICAL STATION AT 

CANA))A .-The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 
former includes the Provinces of Ontario . Quebec, New 
.Brunswick, Nova Scotia, British Columbia., and Mani
toba. 

'1'he number of our patentees who avail themselves of 
the cheap and easy method now offered for· obtaining 
patents in Canada is very large, and is steadBy increas
Ing. 

Telegraph and J:Olectrlcal 
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ORtalogue t::_ E.JONES & B RO. (:i"einllatl- O. 
It r.. tmportant to us that you mention thi!; paper. 

ON SBCONDARY BATTERIES AND THE 
Electrinal Storage of Energy.-l'wo interesting lectures before the Society of A rts, by Prof. Oliver Lodge. M .A.  Definition of a primary battery. Polarization of vol
tameter plates. The gas battery, Pln.nte cells, Faure ' s  
modificat ion .  Present Inetllod of  manufacturing battery 
plates. Formation. Method of constructing storage 
batteries. Restoration of run-down cells. Methods and 
instruments: for practically measuring the varjou/:I quan
tities involved in the storage of energy by secondary 
pi les. Contained in SCIENT IFIC Al\I Il� H ICAN /SUPPL�;' 
M Ir.NT, No. 4 1 H .  Price 10 cents. 1'0 be had at this 
office nnel from all newsdealers. 

HIRES '  I M l' R OV1<�J) 1 1 0 01' REER. Pack
age. 2:>c. Mllkes 5 gallons of a delicious 
sparkling and wholesa le bevel'age. 

receipt of 2:>c. 
S
3�'1�1I�i�E��'M'EJ�\3e?rl���, Whll'a�:lp�� 

PEBFEC'l.' 
NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers. 

magazines. and pamphlets. bas been recently improved 
and price redu('ed. Subscribers to the SCIENTIFIC AM
ERICAN and SCIENTIFJcAMERICAN SUPPLEMENT can bQ 
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Address 

!IUNN & CO., 
Publishers SCIENTIi'IC .AMIrnICAN. 

Paris.-Description. by Prof. E. J. Marey. of the method 
adopted at tbe Paris PhYSiOIO
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nrrangement of screen and chronograph, and instftotn
neons photographs of men leaping, walking, and running. 
Contained in ::;cn�NTJ F I C  AMERICAN SUPPL"EME :'I."J'. 
No. 414. Price 10 cents. '1'0 be had at this Office and from all newsdealers. 

WANTED G ENERAJ, AG EN C I ES. A d d r e s s  L. B., 2905, New Orleans, La. 

Row l. OCR S-U. S. Patent for sale. Perfect In  action. SimpliCity and cheapness. S. S .  Hazeland, Bath , Eng. 

CONGESTIVE H EADACHE.-A V ALU-

ALL � E: CAST INGS FR� �CIAL ERN'" 
� ----0: fi NE TINNING JAP- p/llT C': 

Jvl O'===-E 1\ 0L AND FIN[ GRAY IRON ALSO ST EEL 

J tJOMAS DEVLlN l!( CO.l FIN I SH ING . ANI" NG � ;  T f1 LEHIGH AVE /I( AMERICAN ST PHllA �� 

RECENT STUDIES ON THE CONSTI-
tution of the A lkaloids.-A l ect.u)'e by Prof. S. P Saddler. 
showing what has been learned in regard to the consti
tution of the alkaloids during the last few years. by 
means of new and improved methods·of stl�dy. Contain
ed in SCI gNTIF I O  AMERICAN SUPPL1�MENT, No. 41� .  
Price 1 0  cents. To  be  hlld at this office and from oJl news
dealers. 

vv A.TE H.. 
Cities, Towns, and Manufactories 

Supplied by GREEN & SHAW 
PATENT TUBE AND GANG WELL SYSTEM. 

E N G L A  ND.-The new English law, which went into 
force on Jan. 1st. enabl es parties to secure patents in 
Great Britain on very modArate terms . A British pa
tent includes England , Scotland .  '"Vales, Ireland, and the 
Channel Islands. Great Britain is t11e ,,"cknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is l ikely to realize as much for the patentee 
in En�land as his United States patent produces for 
blm at home, and the small cost now renders It possible 
for almost every patentee in this country to secure a pa
tent in Great Britaiu ,  where his rights are as well pro ... 
tected as In the United States. 

O'I'HER C O l J N 'J' R r E S .- Patents are also obtained 
on very reasonable terms 1n France . Belgium, Germany 
Austria, RussIa. Italy. Spa in (ti le latter includes Cuba 
and all the other Spanish Colonies), Brazil, British Iudia 
Australia. and the other British Colonies. 

An experience of THIRTY- IUGHT years bas enabled 
the publishers of THE ScnP,NTIFIC AJ\l El tICAN to establish 
competent nnd trustworthy agencies in all the principal 
foreign countries . anel it has always been their aim to 
have the business of their clients promptly and proper
ly done and their interests faithfully guarded. 

A pamphlet contalninll a synopsis of the patent laws 
of a11 countries. including tbe cost for each, and othe 
information useful to persons contemplating the pro
curinll.Qf natents abroad. may be had on application to 
this office. 

M.U N N  & (' 0 "  Editors and Proprietors of 1'HI': SCI
F.NTIFIC·AMEHICA N, cordial ly invite all persons deSiring 
any Information relative to patents, or tIl e registry of 

trade-marks . in tbis country or abroad. to cal l at their 
offices, 861 Broadway. ExaminatioH of inventions, con
Bultation, and advice free. Inquiries by mail promptly 
answered. 

Address. MUNN & C O . ,  
Publishers And Patent SOliCitors, 

Wm. D. Andrews & Bro. ,  233  Broadway, N, y. \ Branch Office, cor. F and 7tS: ���:�::��s�:;, i.�:�t Infringers of above patents will be prosecnted. Office. Washington. D. C. 
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Inside. Puge, each insertion .. ..  - 7.5 N'lIUi a line. 
Back Faile, each i nsel'tion .. .. ..  51.00 a line. 

(AbDut eight words to a line.) 
Engmvings may head advertisements at the same mte 

per line, by nieasurement, as the letter press. Adver
tisements must be received at publication office a8 ea1'ly 
as Thursday morning to uppear in next issue. 

Pratt's M u ltiform Screw 
@I -aI CII 

Twelve screw drivers in one. The points as seen in 
the cut are of various widths and thicknesses to fit all 
size screws. They are held in the stock by a screw. 
�'his screw may be turned by one of the points held in 
the fingers. 'rheae points operate much better than an 
ordinary driver, as they are not ground to a bevel . 

The bit ca,n readily be taken out of tbe bandle and 
used in a bit brace. 

Handle, polished rosewood . . . . . . . . . . 7 inches long. 
Bit % round steel . . . . . . . . . . . . . . . . . . . . .  7 incbes long. 

1t is the most useful and beautiful screw driver whicb 
was over put on the market. Price by mail. prepaid, $I. 
Hard ware dealers will furnish it at same price. 

MILLERS FAL L S  C O .,  
74 C h a m bers St. , N ew York.  

THE BOSTON WRENCH. 
t:::;;::;:;::::;::;:;;� Made 
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WRENCH 

I n  the IUnrket. 
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Tbey are cheap and abead of everytbing. 
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SHEPAIW'S CJEJ,EBRATED 

• 60 
Screw C utt i n g  Foot Lathe .  
Foot and Power Lathes, Drill Presses, 
Scrolls, Saw .d ttachments ,Chucks, Man
drels, Twist Drills, Dogs. Calipers. etc. 
Send for oot.alogue of outfits for ama
teurs or artisans. Address 

H. L.  S l l ]e l'Altl) &; CO" 
341 & 343 'Ve�t Front St. ,Ci l lciul l llti, O. 

PIPE COVERING. 

Fireproof Non-conducting Coverings for �team Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. Asbestos IlJ nterials
Fibe1', lllillbon1'd PacJdng, and Celnent. 

C H A L M E R S-S P E N C E C O .  
41 9-421 Eigh th �t., New York. 

ACOLUMBIA B I CYCLES 
.' . • Nee��trar�(�C

p!�)
L
C��J:gue, 

giving fu]] description of these ma ... 
chines. sent for 3 cent stamp. 

'l'HE l'OI'E IU'lPG CO., 
597 Washington St., Boston, Mass. 

PlY-JOHNS' 
T AI�rt,aa 

LIQUID PAINTS. 
R OO F I N C , 

Fire-proof Buildin.g Felt, 
Steam Pipe and Boiler Coverings, Stoam Pack· 

ing, Mill Board, Gaskets, Sheathings, 
Fire.proof Coatings, Cement, .te. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOH N S  M'F'G CO. ,  
8 7  M a i d e n  L a n e ,  N ew Y o r k .  

1 7 0  N .  4th St., Phila. 4 5  Franklin St., Chioago. 

F. Brown's Patent 
FRICTION 
CLUTCH. 

A. 

T he " M O N I TO R . "  
A N E W  ) , I F'l'I N G AND N ON

) , I  .... l' I l'i G  I N JEC'l' OR. 

Best Boiler Feeder 
in the world .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes oJ: 
Steam Pressure. 

AI80 Putell t EJ ECTORS 
OR 

Water Elevators, 
For Conveying 

Water and Liquid. 
Paten t Ollen, 1411-

brlentol"�, etc. 
N A T H A N  M A N.U FACT U R I N C  C O M PA N Y ,  8J111d lOr e  ... loJlU" 92 &, 94 Li berty St" New York. 

JENKINS' PATENT VALVES, 
Ga.te, Globe, Angle, Check, a.nd Sa.fety. 

MANU TURED OF BEST STEAM METAL. 
A re the aCknowled : fi,. tbe world. Have been in use since 1868, under all possible con· 
ditions, and never � . , '1'0 avoid iJll1 'r:J /::j that valves are stamped " Jenkins BI'OS." '- tS- a; r � ;:r 0 ... iN'�XN'S .&::>o� C> S  • •  

I!O ti S' k. Send for Price List "A." 79 Kilby �tl'eet, Boston . 
� a; If ' A GENT!S : � 0 Welker & Ryan, LouisviJe,Ky. Pond Engineering Co .. St. Louis. Mo. 
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1J� �,'·anCisco, Cal. Hendrie & Bolthoif l\Ff'g Co., Denver. Col . 

. ':i  'ito �� L L E N C E " R O C K  B R E A K E R  .. 
.... I Patented Novembel' 1S, lS79. .. 

Eor Mncndalu Road making, Ballasting of Itaill'oads� Crul;lbing 01'e8, use of Iron Furnaces, 
:!�, ::!i�;MJi��
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lj'lrst Class Medals of Superi<Yrity awarded by American Institute, 1879 and 1880. 
llLAJi:E CR U S H Elt C O . ,  Sole Makers, �ew H aven, Conn. 

Corne l l  U n iversity . 
COURSES Ill' 

Electrical Engineering, 

Mechanical Engineering, 

Civil Engineering 

and Architecture. 
Entrance Examinations Begin nt 9 A .  M., June 

1 ti aud Sept. 1 ti 181'14. 

For the U;\JIVERS1TY REGISTER, containIng full 
statements re2'arding requirements for admission, 
courses of study. degrees, lionors, expenses, free scho� 
��fflPh�f·sJ'il�Ilor

OI�pe8\,)k��£;l'a8N'i'v.lli!if�h�� 
Ithaca, N. Y. 

WILLIAM S P O RT 
Pony or Panel Plan· 
er. For general use 
in Door Shops, Box 
and Furniture Man
ufactories. For plan-
gj�a��",fx ��'lr�i�d 
Furniture work, it 
has no equal. 

We use the Ellis 
Patent tbree part 
J.o1l'1'1!al Box and ./'1. 
HC::d 'f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1.16 to 6 inch thick. 
Weight, 1,400 lb. The 
lowest priced first
class planer in the 

,n'O>"Ol"'.o<U". Williamsport, Pa. 

M I C R O S C O P E S ! l T E L ESCO P E S '  
. F I E L D  CL ASS ES, 

M A C I C  L A N T E R NS ,  
B A R O M ET E R S ,  , 

T H E R M O M E T E RS ,  
. D R A W I N C  I N S T R U M EN T S ,  , PH ILOSOPHICAL AND C H E M ICAL APPARATUS . ' Send tor list anti dlJller\pti'on of our ten Catalogues. 

QUE E N &. CO • •  Optici ans, P H I L A D EL P H I A  

C��:6�2�u�a���!d(;:'�1��bte�DN�tf?gf(,��!��; 
stuff, but good, honest home comforts. Special dis
count to clergymen. Send stamp for catalogue to 

E. A .  !SIN CLAIR, 

H ENLEY'S CHALLENGE ROLLER SKATE 
ACKNOWLEDGED BY EXPEaTS AS THE 

M P L E T E .  
I C  S K A T E  
Men a s  the 

U RA B L E 
one in the 

market. 
Liberal Terms to the Trade. 
Illustrated Catalogue, send 4 ct. 

H E N L E Y ,  RIOlUlOND, IND. 

BOOKWAJJ!'ER ENGlNF.. 
Compact. Substantial. Econom
ical, and easily managed : gua:r
anteed to work well and give 
full power claimed. Engine and 
Boiler comp1ete. including Gov· 
ernor, Pump, etc., at the low 
price of 
3 HORSE POWER . . . . . . . $240 00 
4", "  .. . . . . . . . .  280 00 
6", . . . . . . . . 3:;5 00 8J.!! " " . . . . . . .  440 00 tar Put on cars at Springfield. O. 

JAMES JJEFFEL & CO . .  
Springfield. Ohio, 

or 110 Liberty St., New York . 

Por New and Second-band 

E N C I N E S 
Address HARR.lS IRON WORKS, Titusville. Pa. 

, 

• •• 
Address JOHN A .  ROEBLING'S SONS. Manufactur_ 

ers, Trenton. N. J . ,  or 117 Liberty Street, New York . 
Wheels and Rope for conveying power long distances . 

Send for Circular. 

WESTON DYNAMO ·ElECTR IC MACHINE 
rhe underSigned, sole agents for the above machine 

ror 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the prIncipal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now in use. 
Are also manufacturers of PUl'e Nickel Anodes, 
Nickel Salts, lJoolishing CoulPositi.olls of all kinds, 
and every variety of supplies for Nicke], Silver, and 
Gold Plating ; also, Bronze and Brass Solutions. Com
plete outfits for p1atiug. Estimates and catalogues fur
nished upon application. 

HANSON VAN W I N KLE & Co. 
S O L E  AGEN TS NEWARK, N. J.  

[JUNE 2 1 ,  1 884. 
... btl 
<l) c: 
� 0.. 
0 PI E 0- 0 � 
'- 0-
0 ... 

I..L. 0 I..L. 
E N G I N E S . 

Simple, SuhstRlltial, Safe, Econolnical. 
One horse power will pump 1,000 gallons of water 100 feet 
�\Tf t,:'��m ;�i�� i38��:t1�';�h �ft'h��
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PO WER DE'l'ER1UI N E Il  BY A C'l' U A I, 'l'E�T. 
Call and see them, or for circulars and prices address 

THE CON TIN ENTAL GAS E N GINE CO. , 
No. 23 1 BROA D WAY, NEW YORH . • 

Doub l e  Screw, Paral l e l ,  Leg V ises. 
Made and W ARR A NTED stronger tban any other Vise 
by EAGLE A N VIL 'VOltn.� only, 'l'renton. 1'1 .  J .  

BARREL, KEG, 
H o gs head , 

AND 
STAVE �IACHINERY. 

Over 50 varieties manu
factured by 

E. & B. HOLMES, 
BU]<'FALO, N. Y. 

SPEAK I N G  TELEPH O N ES .  
THE UmlUCJAN lIEU, 'l'ELEPIiON E COm'A NY, 

W. H. FOHBES, W. R. DRIVRR, THlr.O. N.V.A (L, 
.President. Treas'Uffer. Gen. Manager. 

Alexander Graham Hell ' s  patent of March 7. 1876, 
owned by this company, covers every form of a�paratus. 
including .Microphones or Carbon Telephones, ln whfch 
the voice of the speaker causes electric undulations 
corresponding to the words spoken. and wbicp, articula
tions produce fl-llntlar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in tbe Cir
cuit 'on final hearing in 11 contested case. and many in .. 
junctions and final decrees have been obtained on them. 

This company also owns and controls all tbe other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake. Phelps, Watson . and others. 

(Descriptive catalogues forwarded on a,"""Jlication') 
'J.1elephones for Private Line. Club, am ... �ocial systems 

can be procured directly or through the authorized 
agents of the corrwany. 

All telephones obtained except from this company. or 
its authorhr,ed licensees. are Infringements, and the 
makers. sellers. and users will be proceeded against. 

Information furnished upon application. 
Address all COlllIIlullications to the 

A lYIEltl CA N II le J , L  'l'E L IU'H U N E  (; (I[U l'A N Y, 
91) llli l l. �tl'e"t, BostOIl ,  llll •••• 

OF THE 

$ titutifit �mtrintU 
FOR 11'184. 

'!'he 1I1ost Popular Seiell t i lie l'1I1lel' i ll the World. 
Only $3.20 It. Yefu', inc luding pOfdage. Weeli: ly. 

a� Numbe1's n. Yezu·. 

frh i s  '''' ideh� cil'cn l a l e(l and splendidly tllustl'ated 
paper is published weekly. Every number contains six
teen pages of useful information. and a large number 01 
original engravings of Dew inventions and discoveries. 
repre!Senting Engineering Works, Steam :Macbinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Cbemistry. Electricity, Telegraphy. Photography, Archi
tecture, Agriculture, Horticulture. Natural History, etc. 

A I I  Classes of Iten.t1e1·s find in the 8CIEN'L'lFIC 
AMERICAN a popular -resume of the best scientifiC in
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoid ing as IDuch as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowleage and progress in 
every community where it circulates. 
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INJECTOR 
FO R B O I LER FEED I N G. 
Operated by one handle. 

"I�� W i l l  l i FT HOT WAT E R .  
11114 POSITIVE ACTION GUARANTEED U N C E R  S-r 

ALL CONDITIONS. 

NO ADJUST M ENT FOR VARYING STEAM PRESS U R E .  
W i l L  L I F T  WATER 25 FEET. S E N D  F O R  DESC R I PTIVE e I R C U LA". 
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NOTICE to US4'rs of St�am Pnmp�. 
We have received following letter in 

regard to one of our No. 5 U L "  ($16) 
Steam Jet Pumps elevating 11k inch pipe 
of water more than 50 feet high : 

. .. L' ANSE. MICH .. Feb. 24. 1883. 
�. V A:-l' DUZEN & TTFT. Cincinnati, 0. : 

" Money could not buy the .Jet of us 
unless another could be ·had. I would 
not give your No. 5 ; '  L "  for a. $700 pump. 
equal distance to tafse. 

. . .. N. A. Litchfield,. Supt. Mich. Slate Co." 
We make Ten Sizes of the'se Pumps. Prices $7 to · $75. 
Capacities 100 to 20,000 gallons 
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No. 1 999 1Uuin St., Rockf'ord. III. 

'VVDII: • .A.. :Et:.A.��XS. 
Provldellee, R. Ii (Park St.), Six.minutes' walkWest froIDstation. 

, . 01'hrinul and Only BlliMel' of the 
H A R R I S  - CO R L I S S  F N C I N E ,  
With Harris' Pat. Improvements, from '10 to 1,000 H. P. 
Send fo r copy E n g i n eer's and Steam Use!. 's 

Manual.  B oJ. W. H I l i  M.E. Price $ 1 .25. 

Tbe safest way to remit is by Postal · Order. Draft, or 
Express. l\1oney carefully placed inside of envelopes , 
securely sealed , and correctly addressed, seldom goes 
astray, but !s at the sender 's risk. Address all letters 
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by post direct from New York, with regularity, to sub
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'Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4. gol:!, for SClEN'rIFIC AMlCRICAN. one year ; $9, gold. 
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by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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