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ROCHESTER WATER WORKS. 
Pr()bably no city in the world is better supplied with 

water for domestic, manufacturing, and fire purposes than 
the beautiful city of Rochester, N. Y. It is provided with 
two entirely separate and distinct plants, one supplying 
water from the Genesee River under the Holly system for 
fire pllrposes and fountains, for manufacturing, and for the 
distribution of power, the other taking pure sweet water 
from Hemlock Lake about thirty miles south of Rochester. 
This lake is situated in a mountainous region, and is sup­
plied bya small clear stream and by springs within its 
borders. The water is remarkably pure and cool, and the 

supply is ample from this lake 
alone; but the city has the right 
to use the waters of Canadice 
Lake, which is near, and can be 
made to discharge into Hemlock 
Lake at a slight expense. The 
level of Hemlock Lake is 388 
feet above the canal aqueduct in 
the city, The water is con­
veyed from the lake to a storage 
reservoir at Rush, about ten 
miles south of Rochester, in 
wrought iron and cast iron 
pipes. A large proportion­
nearly ten miles-of wrought 
pipes is thirty-six inches in di­
ameter. It is made in eighty 
foot lengths, joined at the ends 
by deep cast iron hubs and lead 
joints. 

The storage reservoir is 117 
feet above the Mount Hope dis­
tributing reservoir, shown in the 
engraving, and the two reser­
voirs are connected' with a COIl, 
duit of 24 inch cast iron pipe, 
following the undulations of 
the ground along its line. The 
length of this conduit is 46,064 
feet, or about 8i miles. There 
are three strainers between the 
water of the lake and the dis­
tributing pipes; one at the lake, 
one at the storage reservoir, and 
one at the distributing reser­
voir. These strainers are made 
of galvanized iron wire netting', 
quarter inch mesh, and are ar-, 
ranged so that they may be 
readily replaced. 

For the purpose of thorough­
ly aerating the water before be­
ing delivered to the citizens dur­
ing the warm weather, there is 
a fountain in the middle of 
the distributing reservoir, with 
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twenty-one openings, through ,which the whole 
of the city's water supply issues in jets, thereby 
exposing almost every drop to the action of the 
atmosphere, While during the winter the water 
is allowed to enter the reservoir from a su b­
merged well situated at a point near the oppo­
site bank, from where it enters into the city 
maillS, in order to maintain a gentle flow' or 
current throughout the entire length of the 
basin; stagnation of the water is thus ren­
dered impossible at any time of the year. 

To acc()mplish this conveniently, the conduit 
is divided in the gat,e house by means of a Y 
casting into two lines, each 24 inches diameter, 
one of these leading to the fountain and the 
other to the submerged well, both lines of pipe 
being laid under the banks and the clay bottom 
of the reservoir. A third 24 inch cast iron pipe 
c()nveys the water from the reservoir into the 

two 20 inch distributing mains, these pipes being likewise connected 
with a Y casting. The two distributing mains and the conduit are 
also connected

' 
in the gate house by mean� of valves and castings, so 

that the distributing reservoir may be cut out in case of fire or acci­
dent, and water supplied directly from the storage reservoir. 

The fountain itself is plainly visible in clear weather for a distance 
of many miles. In its construction the 24-inch pipe was turned ver­
tically upward by means of a curved casting and surrounded with 
substantial maRonry .. Near the top this pipe is enlarged to a diam­
eter of three' feet, and closed by means of a dome-shaped head pro­
vided with 21 orifices. The central and largest orifice is 6Ya inches 
in diameter, and arranged concentrically around this are the remaining 
20 orifices, alternating from 2 inches to 17.( inches in diameter. These 
openings can all be reduced by means of suitable caps, or any of them 
can be closed entirely so that the form of the fountain may be changed 
or varied at will. 

Observations as to the height of the jets have been made, and it is 
found that when the smaller orifices are closed and the central jet 
reduced to a diameter of 3 inches the water jet rises to a beight. of 
110 feet above the surface of water in the reservoir, or to within 7'44 

feet of the elevation of its source in Rush Reservoir, 8% miles distant; 
but when the central opening is increased to 6Ys inches, the jet 
descends to a height of about 70 feet. 

The jets as arranged during the month of May of the present year 
,were as follows: one of 3 incbes diameter; four of 17.( inches diam­
ietel'; four of % inch diameter; twelve of%inch diameter, -I Hochester. until the completion of these water works in 1876, was 
supplied almost altogether from individual w(']ls, the water of which was 

in most instances, as 
analysis has shown, 
fearfully pplluted_ 
In a sanitary point 
of view the sup­
ply of an abun­
dance of pure water 
in place of the well 
water f c/r me rly 
used is of great im­
pOl'tance. 

The Holly direct­
pressure system has 
about eight miles of 
distribution pipe in 
the business a nd 
manufacturing part 
Continued on p. 100. 

1. Fountain in Distributing Reservoir,-2. Straining Well.-3 Gate House.-4 PJan of Distributing Reservoir.-5. Vertical Section 'and Plan of F01lntain Pipe. 
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J ti�utifit �tutritau. 
MANUAL DEXTERITY. 

From Boston on the east to St. Louis on the west, the 
changes are being rung on the necessity of teaching the 
fingers as well as the minds of school children. No well 
conducted teachers' institute fails to take a vote on it, and 
no educational magazine neglects to publish a paper on 

"Manual EdUcation in the Public Schools." The great 
public sentiment seems to have, at last, come to the conclu­
sion that not every free born American citizen can l ive by 
bis wits, and a few must be content to turn their attention 
to manual labor, at least the more delicate kinds, and not, 
of course, such as shall raise big blisters on the finger and 
coarse calluses on the b ands. The jack kni fe with which 
the typical school boy bas been w ont to carve rude charac­
ters on his desk and bench, is to be exchanged for a kit of 
tools, and the native instinct of "cutting" cultivated, 
instead of being repressed as it  long has been-with what 
success a visit to any district schooll)ouse w ill sbow. 
Those fingers which schoolmasters have been wont to look 
upon as of no otller use but be cracked with an oaken ruler 
are to be dignified and exalted to a first place in our 
educational system ; they are to be trained and taught to 
follow deftly the dictates of the brain, obedient to its every 
wisb. 

What better example of a perfect machine have we than 
tbe human hand! Remove the skin and the few little lumps 
of adipose tissue, and examine its intricate mechanism ; its 
system of levers and pulleys, the economy of 8pace achieved 
by one muscle passing through another, and the union of 
cords a!ld tendons whereby one finger is given the power to 
move totally independently of the rest, and then attempt to 
calculate the number of movements imparted to the fingers 
by these few muscles. Watch the movements executed  by 
the fingers of a musician, whether he plays the bass viol, 
the zither, or the piano; follow the hand of the compositor 
as be sets these very lines, of the type writer, the tele­
grapher, the rapid knitter, or a blind man reading raised 
characters, and tell us whether the hand is capable of being 
trained, or the fingers of being educated. 

How many of the graduates who have this summer left 
their alma maters feel ing that their education was com­
pleted, knew all the uses of their fingers, we are unable to 
say ; but it is safe to assume that not one in ten had acquired 
more digital skill than was needed to write a letter, tie a 
necktie, button a lady's glove, and conceal" a erih" in his 
coat sleeve. It is a notorious fact that in every chemical 
laboratory, in every dissecting room, and every other place 
wh0re young men of liberal educatioll are compelled to  
handle tools, they soon find that their "fingers are all 
thumbs." 

One of the first questions that is always discussed by 
every school board or institute before whom the question of 
manual teac;hing comes up is, Shall we teach only the use of 
tools, or shall we attempt to teach a t rade and turn out 
finished mechanics ? Do both, do either, do anything you 
like, only give the boys a chance, and leave the rest to time. 
If it has any vitality in it, it will develop into something. 
The useless members will wither and fall off, th08e most fit 
to survive will assuredly prosper, for the law of " the sur­
vival of the fittest" is not limited in its field to the growth 
of plants and animals. Cities and towns, trade and com­
merce, manufacturing industries, ehurches and schools, 
have their development conditioned thereby. 

Boston ,  as usual, claims to lead in this movement. The 
Massachusetts Institute of Technology has been , under the 
late Professor Rogers, a remarkable success. Fighting its way 
against poverty and want, it has conquered all opposition , 
and Boston feels  encouraged to try the experiment of incor­
porating manual educati on on her public school system. At 
the Dwight School a classroom has been sacrificed to the 
hammer and saw. Carpenters' benches have been put in,  
and tools provided for eighteen boys. It is needless to say 
that the boys need no coaxing, that it is more popular than 
military drill, and tbat even the time taken from study does 
not retard their progress. 

There is prolJably no reader of this paper, certainly no 
inventor, who, if he is not familiar with the use of tools, does 
not feel that a few such lessons as that class get in sharpen­
ing, handling, and taking care of tools would not have been 
of as much use to him as all the Latin he learned in school, 
or that his time would not have been as w ell employed at 
that as in memorizing all the mountains in Asia or the rivers 
in Africa. This experiment may not prove a financial suc­
cess in Boston, but we are satisfied that the idea will yet be 
made practical, and become in time a success. 

Grant the d esirability of such a modification of the school 
system, and practical difficulties will present themselves­
have done so already. There i.s a laek of teachers: normal 
schools do not produce them, nor can they be found in the 
Rhops, although the latter can do more than the former. 
The number of good, thorough, enthusiastic teachers is small, 
because a good teacher, like a poet, is born, not manufac­
tured in a normal school, and of this little band too few 
know aught about tools, or could lead and instruct a class 
in carpentry, While our best carpenters have as little con­
ception of how to preserve discipline among school boys. 
Another difficulty is the expense ; tools cost money, much 
more than books; wood must be used, and a fresh supply 
kept u p. The pupils must not be asked to bear this expense, 
and tax payers object. 'l'his obstacle is a serious one in the 
free schools, where it is most needed. 

It was not our mtention to pass by the girls, but at pres­
ent they are better provided for than boys. In Bostoll 
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sewing is a regular part of the school curriculum, and they 
not only learn to sew but do it well. This is something 
that can be done at slight expense, and teachers that know 
how to sew are not so scarce. Mr. L. H. Marvel, in his 
paper on "Manual Education in the Public schools," which 
appeared in the June number of Education, says that in 
schools where sewing is taught the sewing does not detract 
from the efficiency of the other w ork of the school. The 
sa!l!e writer adds : " Sewing was taught in all elementary 
schools half a century ago, and to boys and girls alike." It 
is unfortunate that this has not been kept u p ;  it is better 
that a school boy should sew or knit, than that his fingers 
should get no training beyond that of clumsily grasping a 
penholder, while his body. is t wisted into some painful posi· 
tion to conform to the unhygienic law of the writing master. 
In the kindergarten, which too few of our ch ildren enjoy 
the advantages of, efforts are made to train the eye, voice, 
ear, and hand, but the training stops when the child enters 
the school, and its effects are soon dissipated. One point 
must, of course, be gnarded against, that t he occupation of 
the fingers be not such as to strain the eye or produce near­
sigbtedness. 

An ingenious teacber would have no difficulty in an'ang­
ing a series of exercises eqnal to any of the "finger gym 
nastics" of the music teacher, without bei ng half so stupid , 
which should embrace the use of knitting, crocheting, and 
sewing needles, of stilettos and bodkins, of awls and 
gimlets, of scissors and penknife ; brllidi ng, plaiting, tatting, 
netting, ty ing knots, and splicing small ropes, are among 
the operations adapted to teaching boys and g irls what 
their fingers are good for. One of our very ski llful surgeons 
boasts of his skill in sewing, and the ability to hem the 
finest cambric handkercbief; and it would not injure any 
boy to be able to work a button hole, nor any girl to be able 
to tie up a bundle. 

The sellse of feeling, since it resides in the fingers, could 
be cultivated at the same time, and while the skin is young 
and soft is the best timc to lea.rn to distinguish things by 
touch ; the difference between wool and cotton, silk and 
linen , kid and dog skin, sheep and calf, between flour and 
meal, between pure sugars ane: mixed, between �ilver and 
lead-these are distinctions a knowledge of which will be 
of practical value. 

EARLY HISTORY OF GAS LIGHTING. 

The city of Chaumont has taken the initiative in tIle 
erection of a statue in bonor of Philippe Lebon, a native of 
Brachay (Haute-Marne), France, who, so the French claim, 
was the inventor of gas lighting. 

Many managers and directors of gas works, and a number 
of scientific men throughout France, have promised the 
town of Chaumont tbeir support. A provisory committee 
bas been formed, with the may or of Chaumont as an h onorary 
president, and M. Foucart, preRident of the Technical 
Society of Gas Industry in France, as tbe active' president. 

In order to place before our readers the correct idea of 
Lebon's relations with this wonderful invention , we g ive 
the following brief sketch of the early bistory of gas 
making. 

As early as 1726, Stephen Hales, in his " Vegetable  Statics," 
states that he obtained 180 cubic inches of an inflammable 
gas from the distillation of 128 grabs of Newcastle coal. 
Bi shop Watson, in his " Chemical Essays," describes experi­
ments made on coal gas, and says that it  does not lose its 
illuminating power when passed through water. Lord 
Dundonald, of Scotland, took out a pa.tent in 1787 for 
making coal tar, and erected ovens for this purpose. He 
obtained, besides the coal tar, a quantity of coal gIl", which 
was burnt in Cu1cross Abbey and considered a great 
curiosity. 

About the year 1792, William Murdoch, a Scotchman, 
living in Redruth, Cornwall, began making experiments, 
and found that when coal was heated in an iron retort 
an inflammable gas was given off, and with this gas he 
lighted his residence. liurdoch, possessing tbe character­
istic slowness of his people, made no further use of the gas 
than bnrning it for the amusement of his friends, and it was 
nearly ten years before his invention was published abroad. 
In the meantime Philippe Lebon, mentioned at the begin· 
ning of this article, who was then engineer of bridges and 
roads, began making experiments by heating wood, peat, 
etc., in retorts, and found that these bodies, by the action 
of heat, yielded an inflammable gas, which could be used 
not only for illumination, but also for the production of 
heat and power. His apparatus he called a thermolamp. 

According to French authors be lighted his residence in 
Paris in 1796. In 1798 he read a paper before the French 
Academy describing bis thermolamp, and this paper was 
translated into English and German by Winsor. In 1799 he  
obtained a patent in France for producing gas from peat, 
etc. , and applying it to purposes of illumination and beating. 

Two years later the brother of James Watt, being in Paris, 
wrote to England, saying "that if anything were to be 
done with Mr. Murdoch's gas, it must be done at once, as 
there was a Frenchman in Paris who had similar ideas, and 
proposed to illuminate that city by these means. " Even 
after receiving tbis broad hint, Mr. Murdoch took no steps 
toward securing bis invention by a patent, little realizing 
that this simple invention, in less than a century, would be 
developed into one of the greatest industries in the world. 

Lebon had received a theoretical education, and although 
his theories were good, there were practical difficulties in 
the way which he was unable to overcome, while, ou the 
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other hand, Murdoch was more of a practical man, and, 
therefore, was not hindered so much with practical difficul­
ties, and for this reason he is considered the inventor of 
practical gas lighting, for, previous to his experimen ts, 
illuminating gas was only a curiosity, and by rendering its 
manufacturing practical he made it an everyday necessity. 

III 1792 Murdoch l ighted his workshop in Redruth with 
gas. The first more extensive gas w ork was established by 
him in 1802, at tbe Soho Foundry, near Birmingham, and 
in 1804 a spinning mill in  Manchester was lighted with gas. 

It was first introduced in thi s  country in Baltimore in 
1821, in  Boston in 1822, and New York in 1827. 

The reaso n  why wood gas made by Lebon was inferior to 
coal gas, was afterward explained by Dumas, who proved 
that u n der the conditions of the distillation of wood em­
ployed by Lebon, the gas consisted largely of marsh gas and 
carbonic oxide. 

Dr. Pettenkofer found that where the vapors of tar and 
empyreumatic oils, g iven off by the carbonization of wood at 
a comparatively IlJw t.empemture, are further heated by 
passing t hrough a red hot retort, a very large quantity of  
heavy hydrocarbon gas remains among the products, thereby 
greatly increasing its illuminating power. 

One of the large gas companies in this city, the Mutual 
Gas Light Company, is at present engaged in the manufac­
ture of gas from wood. All the other gas companies in the 
city, except two, are manufacturing gas from coal very 
similar to the manner pu rsued by Murdoch. The principal 
improvements  wbicb have been made have been in respect 
to its purification . 

Li �htning Rods. 

During a recent thunder storm at Carrollton,  Ill. , the 
lightning struck the house of Mr. D. H. Gillespie, a resi­
dent of that city. The course of the electricity was as fol­
lows : Striking the lightning rod, on the top of the main 
part of the house, this conductor was followed until a point 
was reached about the middle of the peak ; here, it is stated, 
was a bad connection which opposed the further passage 
of tbe electricity. It, thercfore, here branched off down a 
tin gutter until arriving at the ed�e of the roof all conduct­
ing material ceased. The electricity then made its way 
across the wall, tearing off the weather boards en route, un­
til another conductor was reached, this time a good one-a 
telephone wire connected with good earth; after reaching 
this wire the current passed harmlessly away in to t he earth. 

We may here note tbat the h ouse referred to was pro­
tected first, by a l ightning-rod, and second,  by a telephone 
line.  It appears also that the lightning-rod, as usual , was 
not a well constructed oue; while the telephone line (we are 
afraid not as usual), was  well constructed, and, w onderful to 
relate, had a good and serviceab'le ground termination. 

So long as irresponsible parties are suffered t.o carry on 
the lightning-rod business, so long must trouble and d isaster 
be expected to ensu e. 

In the present case, the damage is ascribed to the defec­
tive connection at the middle of the roof. Partly, no doubt, 
S11Ch was tbe case ; other elements, we think, had their share 
in tbe matter. 

In the ahsence of a detailed description, we may assume 
that the lightning conductor had an imperfect ground con­
nection,  was fastened to the house with insulators, and pro­
bably dirt not extend to a sufficient height  above the roof to 
be an efficient protection.  

Also from the fact that the electricity left the conductor 
at a point on the ridge, it would appear that the said con­
ductor extended for some di,tance horizontally ; a position 
which for lightning rods is to be deprecated. 

A lightnillg conductor fulfills two functions it facilitates 
the discharge of the electricity to the earth, so as to carry 
it off barmlessly ; and it tends to prevent disruptiVe dis­
charge by silently neutralizing the conditions which deter­
mine such d ischarge in the n eighborhood of the conductor. 

'1'0 effect these objects, the rod sbould extend to a sufficient 
height, to be the most salient feature of the building, n o  
matler from which direction t h e  st orm may come. 'l'he 
size of the rod, if copper, should not be less than three­
eighths of an inch,  or of iron, not less on any consideration 
than nine-tenths of an inch. (We are aware that such a size 
w ill be considered p reposterou s  by lightning-rod manufac­
turers, but such a size is the minimum of absolute safety. ) 
The connection with the earth should be electrically per­
fect, should be branched in all possible directions, and if 
possible should be both soldered to gas or water mains, and 
to a plate sunk in moi,t earth . All joints should be sol­
dered ; and in no case should any portion of the rod run 
horizontally for more thtln four feet, unless ground con­
nections nre provided ; where corners are to be turned they 
ought always to be t urned with a gentle curve, and finally, 
lightning-rods should never be insulated from the building. 
Is it conceivable that a stream of electricity can jump from 
a cloud to earth, and can then be kept on an iron rod by 
half an inch of glass? We may rest satisfied that if a rod i s  
otherwise properly constructed, atmospheric electricity will 
never leave a good metallic conductor for a poor wooden 
one. 

Ha.ving noted these points, telephone men can appropri­
nte to themselves a few lesson s  from them : First, tbat it is 
not safe to rely upon a ligh tning conductor for a ground. 
Second, always to be particular in constructing such a good 
ground wire, that a telephone  ground wire shall be a 
synonym for a good one, as a l ightn ing-rod ground is a 
bad one, Third, to have our ground wire large enough for 
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the escape of heavy currents ;  this refers especially to the 
lightning arrester ground . Fourth, to run our ground wi re 
to as many different points of communication with the earth 
as possible .  Fifth, let your lightning arresters always be in 
good order, and your ground wires attached thereto, as 
straight as cOllvenient. Finally, let us be particular in 
soldering joints, but. if we n ever solder any other, let· us 
never fail to solder the earth connection. 

A telepbone line is always a protection , but much more 
so, when properly installed, than when carelessly COll,­
structed.-Review of Teleg. and l'eleph. 

Iml>urities in Glycerine. 

Under the title of "Adulteration of Glycerine," F. Jean 
con tributes an article to the Journal de Pltarmacie d'Alsace­
Lorraine, in which he considers not merely adulterations 
intentionally added, but impurities due to carelessness in its 
manufacture or purification . Among them are oxide of 
lead , lime, and butyric acid. French perfumers and manu­
facturers of cosmetics test their glycerine with nitrate of 
silver. If  no turbidity or change of color takes place in 24 
hours, it is considered good . 

The chloroform test for glycerine consists in mixing equal 
volumes of chloroform and glycerine, shaki ng t'horoughly 
and then letting them stand. '1'he upper strata is pure gly. 
cerine, while the l ower one is chloroform con taining all the 
impurities. If there were no impurities in the glycerine the 
chloroform remains unchanged, otherwise there will be a 
turbid layer just beneath the glycerine. 

On  adding a few drops of dilute sulphuric I}cid to a mix­
ture of equal parts of glycerine and distilled water, and then 
a little alcohol, the presence of lime or lead will be shown 
by a white precipitate. The latter is reorganized by sulphy­
dric acid, which turns the precipitate black. 

Butyric acid is detected by mixing the glycerin e  with 
absolute alcohol and su l phuric acid of 66° B. On gently 
heating the mixt ure, the butyric ether is easily recognized 
by its agreea�le odor. 

Formic and oxalic acids are also found i n  glycerine, impu­
rities which are of special importance to pharmacists. 

They are detected as follows: Equal volumes of glycerine 
and sulphuric acid, specific gravity 1'83, are mixed 
together. Pure glycerine does not give off any carbonic 
oxide gas, but if either of the acids mentioned is present, 
an evolution of that gas will be observed. To decide 
whether both acids are present, and if not which one, some 
alcohol of 40° B. and one drop of sulphuric acid arc added, 
and then gently heated. Formic ethel' (used in making 
essence of peaches) will be recognized at once by its  charac­
teristic odor, and proves the presence of formic acid. To 
anotber sample of the glycerine add a little solution of chlo­
ride of calcium (free from carbonate) , when it will give a 
precipitate of oxalate of lime, if oxalic acid is present. 

Sughr, glucose, dextrine, and gum are often used as inten> 
tional adulterations of glycerine, and are tested for as fol­
lows : The glycerine is mixed with 150 or 200 drops of d is­
tilled water, and 3 or 4 centigrammes of molybdate of ammo­
nia is added, and one drop of pure nitric acid .  It is boiled 
about 30 seconds. If sugar or dextrine is present, the mix­
ture will be blue. 

Glycerine adulterated with cane sugar or sirup acquires a 
brow nish-black color when boiled with sulphuric acid . Glu­
cose is detected by boiling it with caustic soda, which turns 
it brown.  

If  detected qualitatively, the  quantity may be estimated 
by the following method : 5 grammes of glycerine are weighed 
out and mixed with 5 C. c. of distillert water. It is boiled 
in a little flask, with Barreswil's alkaline solution of tartrate 
of copper. The suboxide of copper is precipitated, and the 
precipitate dissolved again in hydrochloric acid. An excess 
of ammonia is added, and it i s  poured in t o  a vessel contain­
ing an excess of nitrate of silver. A precipitate of  metallic 
silver is formed and filtered out. It is washed with warm 
water and ammonia, calcined at a red heat, and weighed ; 
109'6 parts of metallic sil ver represent 100 of glucose. 

. 

If cane sugar or dextrine are found, it is boiled for half 
an hour wi th acidified water to convert these substances 
into glucose. 

If none of these impuri ties are present., the amount 
water is found by Vogel's well known method. 

.. f ••• 
Elementary Composition 01' Starch. 

of 

The exact chemical formula for the molecule of starch is 
still a matter of doubt, all that Is known with certainty 
being its percentage composition. In a communication to 
the Journal fuer praktische Ohemie, F. Salomon gives some 
experiments of bis that go to prove that pure potato starch 
has the  empyrical formula C.H,oO" or some multiple of it, 
x(C.HIOO.l, and that Naegeli's formula of C"H,,031 must 
be rejected. Of the t wo formulas given by Tollens and 
Pfeiffer, only those which correspond to the composition 
C,.H'0020 have any claim to probability. 

Salomon arrives at a very positive confirmation of the 
formula C.HIOO" which was first given by Mulder, and 
based on different elemen tary analyses, by inverting the 
starch. Its accuracy was controlled by th ree different 
methods of determining the grape sugar. Salomon starts 
with the elementary com position of starch and the forma­
tion of dextrose-starch-su!;ar, grape-sugar, amylose-ac­
cording to the equation C.H100,+H,O=C.H120., namely, 
that 100 parts of anhydrous starch yields 111'11 part, of 
anhydrous dextrose, wbile according to the equa.t ion 
C'GHr.�0'1+5H�0=6C,HI206' based 011· Naegeli's f�l'mllb, 
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we shou ld expect 109'09 parts of anhydrous dextrose. Tbe 
figures 111'11 and 109 '09 lie so close together that it was 
necessary to determine the sugar formed by the copper 
soluti on, by specific gravity, and by polarization. The 
starch used was very carefully dried at 1200 C., and its 
composition was, pure starch, 76'50; residue, insoluble in 
dilute acid. 0'247; ash, 0'273; water, 22'98. 

Conversion irdo Sugar. -The most complete and reliable 
method of converting starch i nto sugar is that of Sachse, in 
whicb 3 grammes of air-dried starch is rinsed into a flask and 
mixed with  200 c. c. of water and 20 c. c. of hydrochloric 
acid, sp. gr. 1'125, and heated for three hours in boil ing 
water. The solution was then neutralized with enough 
caustic potash to leave it just slightly acid, and diluted to a 
definite volume. The sugar was estimated-(1.) By Allihn's 
method with alkaline copper solution, the suboxide of 
copper fil tered out on asbestos, etc. (Jo ur . pro Ch, xxii. , p. 
53). T hree experiments give respectively 110'98, 111'31, 
111'10 pel' cent dextrose, and three determinations made by 
All ihn,  and calculated to the same quantity, gave 111'5, 
110'95, and 111'2 per cent of starch-sugar. The average of 
these six analyses was 111'16, wh ich is very close to that 
required by the formula C.H100.+H,O=C,H1,O •. 

(2.) The estimation of sugar by specific gravity was made 
with 130'72 gramme s of air dried, corresponding to 100 gram­
mes of pure starch, mixed wi th dilute sulphuric acid in such 
a way that 100 C. c. of liquid contained 10 grammes of pure 
starch. It was heated on a boiling sal t water bath , and the 
flask had a return condenser so as to avoid loss by evapora­
tion. The boiling was continued until there was no increase 
in its rotating power. To determine its specific gravity and 
circular polarization, a 10 per cent. solution of dextrose was 
previously found by numerous experiments to have a density 
of 1'0420. In the present experiments It gravity of 1 '0424 
was found, and this also corresponds to 111'11 grammcs 
from 100 of starch . (3.) The optical experiments gave 11'12, 
11'06, and 11'12 grammes, corresponding to 111 '2, 110'6, and 
111'2 grammes for 100 of starch, confirming the formula 
C.HIOO,. 

A Curious Torpedo. 

'rbis latest offspring of Australian destructive ingenuity 
promises to be a distinct success. Its motive power is not 
compressed air, neither is it contained in the body of the 
torpedo. To propel the weapon through the wnter at a 
speed of from 15 knots to 20 kllots an hour for 1,000 yards, 
a separate engillf�, or at least a special connection wilh an 
existing one, is necessary. This engine drives two drums, 
about 3 feet in diameter, with a velocity at their peripheries 
of 100 feet per second. Their duty is to w ind  in two fine  
steel wires, No. 1 8  gauge, of  the same sort a s  that used in  
the  deep sea sounding apparatus of Sir William Thomson. 
The rapid uncoiling of these wires from two small corre­
sponding reels in the belly of the fish imparts to them, as 
may readily be conceived, an extremely high velocity, The 
reels are connected with the shafts of the two propellers 
which drive the torpedo through the water. The propellers 
work, as has long been known to be necessary to insure 
straight runll ing, in opposite directions and both in one line, 
the shaft of one being hollow and cOlltaining the shaft of 
the other. Now, at first .  sight it would seem as if hauling a 
t orpedo back ward by two wires was a sufficiently curious 
way of speeding it "full speed a-head," but it is found in 
practice that tbe amoun t  of "drag " is so small, as compared 
with the power ut ilized in spinning the reels that give 
motion to tbe propellers, that it may be left out of calcula­
tion altogether. Of course it is at once seen that this 
method of propulsion does away with the necessity for air­
compressing engines and reservoirs pressed to 1,500 lb. on 
the square inch, which, however carefully constructed, 
must always involve a certain element of danger, however 
small. Neither are any delicate little engines, control led 
and stopped by complicated, though exquisite mechanism , 
required.  But these advantages, great as they may be, arc 
as naught com pared with the power possessed by the user 
of the Brennan torpedo to guide and govern its course and 
movements. 

Many experiments have been recently made at Woolwich, 
and more especially at Chatham, and there seems little 
doubt, as far as can be seen at present, that the new torpedo 
will prove most valuable for the defense of harbors. -Stan­
dard. 

.4 .... 
BinOXide 01' Hydrogen as a Toilet Article, 

When diluted with an equal volume of w ater, the binox­
ide of hydrogen can be used as a cosmetic on tender skin 
and for a mouth wash. For cleansing the teeth, take some 
prepared chalk and put it on the tooth brush, then pour the 
peroxide over i t. The result is excellent, and it is only nec­
eS3ary to use the peroxide once or twice a week to keep the 
teeth white and free from injurious deposits. 

For a wash, a little aqua ammonia is added to the diluted 
binoxide of hydrogen shortly before it i s  used ; one 01' two 
drops to  the tablespoonful , n ot more! Wherever it comes 
into contact with the skin , littl.e bubbles of oxygen wili be 
seen to be given off, while at the same t ime t h e  dead and 
rough surface of the skin will be cbanged int.o a whi te  soapy 
mass. As the binoxide only discovers the dead portion, it 
exposes the fresh and smooth sUl'face, which, not being at 
all injured. soor, gets �trong and ablp. ·to resist external influ­
ences. When nsed on hail', the hair must first be washed 
with soap, and then with st.l'Ong alcohol to ]'('move nil the 
grease, then moisten ed with the  peroxide and a l l ow ed to 
dr.7 slo IVly. 
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Photography of' the Billows. 

When crossing the Atlantic I was desirous of obtaining 
some instantaneous photographs which should convey a 
true idea of the  billows. When studyin� the contour of 
the waves with the intention of drawing the trigger upon a 
group of them suitable for my purpose, I was compelled to 
give up in despa i r  all hope of securing anything which 
would at all convey a faithful idea of the scene. The strict 
sdentific reality could easily be secured, for the photograph­
ing of waves is a very easy matter if on e has rapid plates 
and a quick shutter, but I felt that realism in such a case 
would not be truth.  

Mentioning this difficulty to Mr. Moran, the artist, with 
whom I conversed on that apparently paradoxical topic­
the untruthfulness of real truth�he observed that artists 
fully realized this difficulty, and that with reference to the 
present case he could by a few strokes of the brush on the 
canvas convey a far more accurate idea of the Atlantic bil­
lows than could be obtained by any series of the most per­
fect realistic views that could be taken b.y the camera. I 
thought at the time what a wonderfully effective picture 
could be obtained if a series of i nstan taneous photographs 
of Atlantic waves, consisting of about thirty, and taken at 
intervals of a quarter of a second,  were printed in such 
order as to be capable of being viewed by one of that now 
numerons class of thaumatropic  instruments known by 
every kind of name from the " phenakistoscope " down to 
the " wheel of  life, " or " praxiscope." Think of such a 
picture being projected on the screen of the lantern and 
showing an AUantic wave in actual motion !-J. T. Taylor, 
in Plwto 1'imes. 

.. .  e l " 

BLASTING WITH LIME. 

At a recent meeting of the Iron and Steel Institute 1\ paper 
by Mr. Moseley on a new system of bringing down coal was 
read. This was a sbort and useful paper, describ ing a sys­
tem of getting coal by the aid of quicklime and water, of 
which something has recently heen heard. The accompany­
ing diagram shows the method in question, which is used 
with great success in  Messrs. Smith & Moore's Shipley Col­
lieries, Derbyshire. 

The mode of operating is to employ lime in a specially 
caustic state m ade from mountain limestone. This is ground 
to a fine powder, and  consolidated by a pressure of about 
forty tons into the form of cartridges, two and a half inches 
in diameter, having a groove along the side. These are 
then packed into airtight boxes to protect them from damp, 
and are ready to be conveyed to the  mine for use. The shot 
holes are first drilled by means of a light boring machine, 
and an iron tube, about one half incb in diameter, having a 
small external chann el or groove on the upper side, and pro­
vided also with perforations, is  then inserted along the whole 
length of the bore hole. This tube is inc losed in a bag of 
calico, covering the perforations and oue end,  and has a tap, 
A, fitted on to the other end.  The cartridges, B, are then 
inser0d and lightly rammed, so as to i nsure their filling the 
bore hole. 

After the cartridges have been inclosed by tamping, in the 
same way as with gunpowder, a small force pump, C, is 
conllected with the  tap at the end of the tube by means of a 
short flexible pipe, D, and a quantity of water, equal in bulk 
to the quant ity of lime used, is forced in. The water, being 
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driven to the far end of the sbot hole tbroU:&,.�:be tube, es­
capes alon� the groove an d  through the perfOr�\19

.

ns

. 

and the 
calico, flowing toward the tamping into the lim!.t��turating 
tbe whole of the charge, and driving out the air before it .  
The tap is  then closed, so as to prevent the escape of the 
steam generated by the action of the water on tbe lime, and 
the flexible pipe attached to  the pump is disconnected. The 
action of the steam first takes place, cracking the coal away 
from the roof, and tbis is followed by the expansive force of 
the lime. The sprags are left. in under tbe coal so as to 
allow the force to exert itself as far back as possible, and in 
many instances the coal is forced off and falls for lit distance 
of several inches behind the end of the drilled holes. In ten 
to fifteen mi nutes, on tbe removal of the sprags, the coal 
falls clean from the roof, in large masses ready for loading, 
practically making no small .  This system, says the Engi­
neer, has the great advantage of doing away with all danger 
of igniting gas and causing an explosion. 

J citutifie �mtricau. 
NEW NUT LOCK. 

The engraving sbows a novel and very effective nut lock 
for the screw pivots of shears, scissors, and many other pur­
poses. By this device the loosening of  the retaining n ut is  
prevented, and it  does n ot materially differ in appearance 
from the common screw n ut of the pivots of shears, scissors, 
and similar articles, w hile it ean be appl ied in all cases in 
which absolute security against the loosening of a screw is 
desirable, thus making it a perfect n ut lock or safety screw. 

The screw pivot has a fixed head and a nut screwed on 
the threaded shank of the pivot, the nut having a number of 
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KEMMLER'S NUT LOCK FOR SCREWS. 

socket holes  arranged in a circle, into which the project­
ing pins of a cap plate enter. The cap plate has a square 
center openi ng, which fits on the sqnare end of the screw 
pivot. A screw entering the end of the screw pivot holds 
the cap plate in p laee. 

Fig. 1 shows  the pivot screw with the improved nut lock 
applied to a pair of shears ; Fig. 2 shows the pivot �crew 
separated from the shears ; an d Fig. 3 shows the several parts 
separately in the order in which tbey go together. 

Further information in regard to this useful invention may 
be obtained by addre"sing Mr. W. C. Kemmler, Columbus, 
Ohio. 

.. . . � .. 

Tb e Poisono u s  Constituents of' Tobacco-slDoke. 

A series of experiments has been recently conducted by 
Herr Kissling, of Bremen, with the view of ascertaining the 
proportions of nicotine and other poisonous substances in 
the smoke of cigars. His paper, in Dingler's Polyterhni8ches 
Journal, gives a useful resume of the work of previous ob­
servers. He specifies, as strongly poisonous con8tit uents, 
carbonic oxide, sulphureted hydrogen, prussic acid, pico· 
line-bases, and nicotine. The first three occur, however, i n  
such small proportion, a n d  their volatility i s  s o  great, that 
tbeir share i n  the action of tobacco-smoke on the system 
may be neglected . The picoline-bases, 
too, are present in comparatively small 
quantity ; so tllat the poisonous character 
of the smoke may be almost exclusively 
attributed to the large proportion of nico­
tine present. Only a small part of the 
nicotine in a cigar is destroyed by tbe 
process of smoking, and a relatively large 
portion passes off with the smoke. The 
proportion of nicotiue in the smoke de­
pends, of course, essentially OIl the kind 
of tobacco ; but the relative amount of 
nicotine which passes from a cigar into 
smoke depends chiefly on how far tbe 
cigar has been smoked, as · the nicotine 
con ten t  of the un smoked part of a cigar 
is in inverse rati o to the size of this part 
-i. e. , more nicotine the shorter the part. 
Evidently, in a burning cigar, the slowly­
advancing zone of glow drives before it 
the distillable matters, so that in the yet 
unburnt portion a constant accumulation of these takes 
place. It would appear that in the case of cigars that are 
poor in n icotine,  more of this substance relatively passes 
into smoke than in the case of cigars with much nicotine ; 
also that n icotine, notwithstanding its high boiling point, 
has remarkable volatility. 

. . . . .. 
Anhydro-sulphalDin-benzoic Acid . 

Anhydro-sulphamin-benzoic acid, the recent addition to 
the list of chem ical products, is described as a wbite crys ­
talline substance, very soluble in alcohol, but spartngly solu­
ble in water, and characterized by a sweetness so great that 
the merest trace of the alcoholic solution in water gives it a 
distinctly sweet taste. Its discoverer, Dr. C onstantine Fal­
berg, estimates that it has Jrom twenty to thirty times the 
sweetness of . cane sugar. �uld it prove wholesome and 
producible in quantity, with COln-J>arative cheapness, it may 
play an important part in the fu'ture social and industrial 
history of the world. 

[AUGUST I �, 1 882. 
A SublDarine Detecter. 

The importance of being able readily to discover the 
locality of a submerged torpedo or a metallic obstruction in 
time of war, or of lost anchors, chains,  or electric cables in 
time of peace can hardly be over-estimated, and hence the 
value of a snbmarine  detecter, the worki ng of which we 
have recently seen demonstrated. This instrument is the 
invention of Captain McEvoy, who is well known in con­
nection with submarine engineering and torpedoes, in whieh 
he has from time to time introduced some very marked 
improvements. The apparatus consists of  a small mahogany 
box, in which there is a pair of coil s or bobbins, a vibrator 
similar to that employed in electric bells for making and I breaking contact, and a telephone. To this box is attached 
a given length of flexible cable, with four conducting wires 
in it. To tbe other end of this cable is attached a flat 
wooden case, in which there are two coils. This ease is 
weighted so that it will readily sink when placed in the 
water. There are also terminals on the box for attaching 
battery wires, and an arrangement for putting on and cutting 
off the current is provided. There are two complete cir­
cuits through the box, cable. and wooden case, the one 
primary and the other secondary. The battery, the vibra­
tor, one coil in the box, and one coil in the wooden case are 
in the primary circuit, while the telephone, one coil in the 
box, and one coil in the wooden case are in the secondary 
circuit. When the battery is on ,  tbe coil s in the box are 
adjust!'d so that little or n o  noise from the make-and-break 
action of the vibrator is heard in the telephone. When thus 
adjusted the instrnment is ready for work, and if the wooden 
case is then brought near a metallic body a loud noise is 
heard in the telephone, thus indicating the proximity and 
locality of such a body. The principle upon which this 
invention is based is that of the induction balance of Pro­
fessor Hughes. In Captain McEvoy's apparatus the appli­
cation of the principle to the detection of the presence of 
metallic bodies through the sense of hearing has been 
worked out in a very ingenious and equally practieal 
manner. The instrumellt cannot fail to prove invaluable in  
discovering and locating the  position of  t he objects we have 
ment ioned, as well as in indicating the whereabouts of 
sunken sbips, helping to recover treasures, and in assisting 
generally the operations of divers. 

.. 4 . . ..  

NEW VENTILATOR. 

We give herewith an engraving of a novel ven tilator, 
patented by Mr. J. M Fennerty, and manufactured by the 
Fennerty Siphon Ventilator Co. , of Memphis, Tenn. This 
ventilator, as will be seen by reference to the engraving, is 
made on the ejector principle, a winged horizontal tube, 
having on its end facing the wind a funnel projecting into 
it, and beyond the vertical pipe with which the horizontal 
pipe communicates, and over which it is p ivoted. Tbe ver­
tical pipe is provided with a valve which prevents any possi­
bility of a downward draught. 

The wind blowing in the funnel creales a partial vacuum 
at the upper end of the vertical pipe, which insures a contin­
ual upward draught in the pipe. The vanes are sufficiently 
large to keep the fun n el always facing the wind,  so that the 
slightest breeze concentrates a stream of air at the smaller 
end of the funnel, and creates an upward movement of the 
air to the vertical pipe. 

FENNERTY'S VENTILATOR. 

This ventilator is well adapted for ventila ting d wellings, 
cars, steamboats, mil ls, and mines. It has no parts to wear 
01' become injured by exposure. It is inexpensive in its 
construction, and can be made by ordinary tools. 

"' f . � . 

ExalDination of' Glasses • 

The author applies the known blowpipe reactions. Lead 
in glass or enamel is detected by heating for a minute or 
two a bead of the sample fused to the end of a small glass 
rod . Glass free from lead shows no change. Specimens 
containing much lead blacken, and the bead becomes 
opaque. Green cupri ferous glass, if heated in the reduction 
flame, is colored in parts an intense pu rple red. The simul­
taneous presence of lead masks this reaction. If a fragment 
which is to be t ested for copper or gold is heated in a glass 
tube, and if both are drawIl out a little while soft, the color 
due to gold remains unchanged, while red copper-glass 
becomes perfectly colorless.-Max Muller. 
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FRENCH AND ENGLISH WAR SHIPS COMPARED. 

At the recent English naval exhibi tion a number of fine 
models of war ships of different n ations were shown , which, 
according to the Engineer, w el�e of their k ind among the 
most beautiful models ever produced. The armor plates in 
the m odels were all made of iron, and being left unpainted, 
the eye at once takes in what parts are armored, except 
where covered over with w ood. Our contemporary gives 
the following descript ions : 

1. The Admiral Duperre-model nearly 6 feet long, the 
vessel being 320 feet long, Figs 1 and 2. Her chief artillery 
features are the great height above wat er of her h eavy guns, 
viz. , 27X' feet ; the fact that they fire en barbette, being fixed 
on turntables ; and, lastly, her broadside armament of 5X' 
inch guns. This vessel has a 
great power of all-rou ll d fire 
with her four heavy 46-ton 
guns, which are p laced two 
in bar bette towers projecting 
over the ship's side on each 
bow, and two in tow ers over 
the keel, one in the m iddle 
of the quarter-deck and one 
abaft the mizzen mast. She 
has fourteen broadside 5),f 
inch guns. A s  to armor, she 
is  only armored vertically 
along her water-line and on 
her barbette t o w e r  s ,  the 
thickness on the belt being 
21 '6 inches, and on the tow­
ers 12 inches. She has a hori­
zontal armored deck fl u s h 
wiih the upper edges of the 
b e l  t and hurric:ane decb, 
protecting the bal'bette guns 
from the fire of machine guns 
in tops. 

As to form, she has the two 
m a l' k e d  peculiarities of 
French armor-clad sea-going 
ships-an enormous knife-like 
ram and the n arrowed upper 
deck due to the tumbling 

j'eitutifl c  jtutricau. 
great power of her six heavy guns and the special power of 
depression, coupled with the high command of her two lOX' 
inch guns, which are considerably exposed, but receive some 
protection from a steel shield which moves on the traversing 
platform, beautifully sh own on the model . There are also 
the usual features in this class of French ships of the tumb­
ling home of the sides and projection of the citadel ,  with 
consequent wide sweep of guns, knife-like ram, etc_ This 
vessel is, in our opin ion, greatly in advance of the Redoubt­
able ,  which she resembles in many respects. She has twin 
screWR. 

4. The Tempete. This is a first-class: coast defender. 
She is protected with 11% inches of vertical armor, and 2 
inches of deek armor, all beautifully shown in the model . 

F i e  I 
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MACHINE FOR COLORING AND GROUNDING PAPER 

FOR PAPER HANGINGS, ETC. 

In printing offices, book-binderies, paper hanging fac­
tories, etc. , large quanti ties of colored paper are used which 
is generally colored on one  side only. Formerly these col­
ored papers were produced by manual labor, but of late ma­
chines have been used for apply ing the color, rubbing the 
same on the paper, drying the paper, and then smoothing 
the same. 

Mr. Ferdinand Flinsch, of Offenbach a. M. , Germany, is 
well known as a manufacturer of machines for coloring 
paper ; and the machine exhibited at the patent exhibition 
in ·Frankfurt a. M. g ives ample proof of his ability in con­
structing and manu facturing machines of this class. In the 

- -...,�:Ss'::"- - - - - - - -� 

annexed engraving a per­
spective view of this highly 
interesting m achine is  shown. 
Into the machine the paper 
is placed in large rolls ; it is 
then unwound by the ma 
chine, colored, dried, smooth

· 

ed, p r e s s e d , and finally 
w ound into a roll. The first 
machine in which the roll of 
white paper is placed is a 
colorin g  machine, and the 
same d l' a w s the p a p  e l' 
through coloring mechan­
isms, and then takes it over 
a large cyl inder , upon which 
the color is distributed on the 
paper by a series of rotating 
brushes. The moist paper is 
then conducted u pon a sec­
ond machine, which is used 
for drying it. In this second 
machine the moist paper is 
hung on a series of rods or 
shaft s, and is moved uack­
Ward and forward on the 
same a greater or less length 
of time UD til it is dry. This 
drying machine is very inter-
esting, and is different  from 

home of the sides. She is 
in the ful l sense a broad - THE FRENCH WAR SHIP ADMIRAL DUPERRE. 

otlJer similar machines inas­
much as chains are used to 

side ship, and fully masted. 
2. The Redoubtable has, in a less degree , the character­

istic features of great command, n arrowed upper deck, and 
knife-like ram. She is very flat bottomed, and has three 
keels. She is a central battery ship, armored with 9% inch 
plates on her central battery, and her water-line 14  inch 
plates , and having a horizontal armored deck-27:j inches. 
She has four powerful guns-12Yz inches-in her central 
battery ; three-lOX' inches-in turntables on barbette towers 
on the upper deck ; two light guns on her poop firing ahead ; 
and siX-:- 5X' inches-broadside guns on the upper deck. 
The tumble home of her sides causes l1er citadel to project, 
and enables her heavy guns to have a great sweep of fire, 
slJooting nearly fore and aft i f necessary. Tbis is again a 
fully masted broadside ship. The flaw in her is that she 
has a single screw, which puts her at a certain dis ad vantage 
in turning and ramming. 

3. The Devastation .  This is another central battery and 
broadside ship. She has 15 inches of armor on bel' belts, 
and a horizon tal armored deck of 2M inches. The battery 
has 9X' inches. She carries four heavy 13% inch gun s­
query, 46 tons-in her central battery ; two heavy guns­
lOX' inches-on her upper deck ; and six medium guns-5Yz 
inches-of which two are on the poop and four on the 
broadsides. The chief features in this sllip appear to be the 

She has one turret, with two lOX' inch guns. The pecu l iar 
form of turret adopted in the French navy with central con-
ni ng tower is well seen in this model. 

. 

The French ships are shapely and imposing compared 
with ours. Their high decks and formidable armaments of 
guns contrast strongly with the heavy low structure seen, 
for example , in our Devastation, where, if the turret ports 
happen to be turned away, not a gun is visible. We recol­
lect seeing some army officers arrive at Chatham, who were 
shown the Glatton , but who failed to see any man-of- war 
ti ll it was explained to them that the structure that they 
mistook for a steamboat pier was the then notable ironclad. 
How the French and E n glish ships would stand in war is 
another question. The French offer a large target to artil­
lery, and the men are greatly exposed. Our ships are n ot 
in a position to take full advantage of thIS, because they 
have only a very few guns, which are so heavy that their 
powers would be wasted in firing at anything except the 
vital parts of their adversaries. As we have on other occa­
sions pointed out, the great need of the English ships is a 
second armament of mediu m  guns. Speaking generally, 
t il e  French ships are calculated to obtain great offensive 
results with their large armaments of guns, but are very 
vulnerable . 

turn the  rods, whereas here­
tofore bel ts or ropes were used, which prod uced irregular 
movement, as the ropes or belts contracted more or less, and 
thus some parts of the sheets were moved faster than others. 
These defects are avoided by the use of the chains. The 
paper is cond ucted through the space or room several times, 
and thus a very great length of paper can be dried within 
a very small space . After the paper has been dried it is 
passed to the winding machine, which winds it into a very 
sol id and :firm roll, the edges of which are as smooth as if 
they had been turned off. The fourth machine IS an auto­
matic adjuster for the rods or shafts on which the paper is 
hung while drying. A small steam engine of about one­
half horse power is sufficient to drive all the machines.­
Der Practisclw Maschinen- Constructeur. 

.. f e , . 
EX3D1.illatio ll of' Tallow at Parts. 

The sample is first dissolved in chloroform, when gelatin­
ous matters, fragments of ski ns, calcium phosphate of lime, 
and other non-fatty matters remain undissolved. The 
French stearine m!tkers tal,e 44° as the lowest permissible 
melting-point for tallow. In order to determine olein e  and 
stearine portions are saponified, the soda-soap is decom posed 
with sulphuric acid, and the fatty acids set free are exam­
ined for their point of congelation. 

MACHINE FOR COLORING AND GROUNDING PAPER FOR PAPER HANGINGS ETC. 
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ROCHESTER WATER WORKS. A CHEAP COTTAGE. 

( Oontinuedjrom jirst page.) Mr. J. F. Wellilver, Montour county, Pa. , sends to the 
of the city. These pipes were laid in the same trench and at Oountry Gentleman the following design for a cheap and 
the same time as the mains of the gravitation system from ornamental frame cottage, with descriptions in substance as 
Hemlock Lake, and although the two systems are entirely follows : The house cost $1 ,000, and has on the first floor 
i�.dependen t of each �ther, th. ey are conne0ted toge�her occa- I three good·sized rooms ; a vestibule 5 by 6 feet, out of which 
slOnal ly by means of m terposed stop gates, so that \LI case of a door leads to both parlor and dining room ; a stairway 
an emergency either water supply may be used in either Sy3- lead ing to the chambers opens out of the dining room, and 
tern. the stairs to the cellar are placed directly under, and open 

The building containing the direct-pressure pumping ma- into the kitchen which is of convenient size Immediatelv 
chinery is located on Brown's millrace, w hich takes water back of it is pl�ced the pantry, which is 5 by 6X' feet. .A 
from the Genesee River, a short distance above the high rear entry, 3X' by 5 feet, affords means of entrance to the 
falls. This water suppl ies the turbines w hich drive the house from the back porch. In the second story there are 
pumps, while the water sn pplied to the suction pits of the three good-sized bed-rooms, all n early square, and each pro­
pumps is received through a 24-incb wrought-iron pipe from vided with a closet of convenient size. A center passage­
another mil lrace, further up the river, where the water is i way, which is lighted by a low window in the rear, affords 
not so greatly contaminated with sewage and the refuse of ' means of communication with the several rooms. Space 
the many man u factories. This supply pipe and the pri nci- has been fairly economized throughout in the planning of 
pal distributing ma�n of the Hemlock La�e system have this bui1fling. A cellar 6 feet 6 inches in height is  un der 
been conn ec ted by pIpes and val ves, so that III case of neccs- the en tire building · there is to be a cistern under the pan-
sHy the lake water can be delivered into the suction wells 

' 

of the engine  house, and thence pumped into the mains of 
the direct pressure system. 

The machinery of the direct pressure pumping system 
consists of three di sti nct parts : the first is a set of four 
combined steam piston engines , with cylinders 16 inches 
diameter and 27 inch stroke, arranged to exhaust into a 
condenser or into the open air. 

To these four engines, four double acting pumps, 10 
inches in diameter and 27 inch stroke, are attached, the 
piston rod of each steam cylinder being continued through 
the pump. These rods, however, are made in two pieces, 
so that they can be uncoupled if required.  Any one of the 
engi l l es may be disconnected from its crank pin, l eaving the 
others free to work. 

'1'he second part of th e machinery consists of a rotary 
steam engine, placed in front of the steam set, and operat­
ing two rotary pumps for throwing fire streams. The 
reciprocating engines may also be thrown into gear so as to 
operate one or both of the rotary pumps. 

Fig. I . -Elevation. 

The third part of the works consists of eight double act- try , the excavation for which is to be one foot deeper than 
ing pu m ps, arranged in two sets, each· having four  cylinders, that of the cellar. A sink in the corner of the kitchen 
9 inches in diameter and 24 inch stroke. Each of these next to the pantry will have a pump connecting with the 
sets of pumps is driven by a turbine working under a head cistern. 
of about 90 feet. These turbines, although only 25 inches The foundation below the ground is of field stone, whi le 
in diameter, are rated at 250 horse power each . that above the ground is of quarry stone ; the walls 18 in-

The four combined steam piston engine� wil l deve l op 300 ches thick. All the rooms, with tbe exception of the rear 
horse power, and the rotary engines are equal to 150 horse chamber, are accommodated by the one central chimney, 
power. Their pumping capacity is 3,000,000 gallons in which starts from the bottom of the cellar. A grate is pro· 
twenty-four hours, and that of the water set is 4,000,000 gal- vided for the parlor, stovepipe thimbles being inserted for 
Ions in twenty- four hours. the dining room, kitchen, and the two front chambers. The 

The amount  of water supplied daily from Hemlock Lake frame is of sound hemlock, the principal sills  being 4 by 8 
is about 3,000, 000 gallons. It will thus be seen that the city inches, and the cross sills 6 by 10 inches ; 'th e  joists are 2 by 
of Rochester is provided with two distinct and separate sys- 9 inches ; 16 inches between centers, with one course of 
terns of w aterworks , either of which may be furnished with bridging through the center. The studs for corners, win­
water from tile other supply, affording double security and dows, and doors are 4 by 4 inches, all others to be 2 by 4 
insuring a continuous and plen tiful supply. inches, 16 inches between centers. The rafters are 2 by 4 

FOI',.qur i nformation ,  and for the plan s and elevations, we inches, 16 inches between centers. Valley rafters, 3 by 7 
are indebted to lHr. J. Nelson Tubbs, Chief Engineer of the inches ; cellar beams, 2 by 6 inches ; all timber well nailed 
Rochester Watenvorks Department. We are indebted to or spiked together. 
Mr. G. S. Al lis, of Rochester, for the photograph from The exterior is sheeted with sound, seasoned and planed 
which we h�\ve taken our view of t i l e  foun tain. hemlock boards, over which is a simple course of 8-pouno 

The Aniline Bl ues. 

The fin est anil ine blues are the highest in price of all the 
ani l ines, the light methy lene blue being quoted at 100 to 
120 francs the kilo, or $9. 00 to $ 1 0. 00 per poun d in  Paris. 
They are much sought for, and the .Moniteur de lit Teinture 
brings an account of an analogous blue called bleu d'(£thylene, 
symbol LEB, which is reported to be made by Oehler, at 
Offenbach, in all the tints and shades, and with the full 
range of metallic basis-alu mina, tin , zinc, antimony, and 
iron .  Samp les of these colors are given in the l1foniteur as 
fixed upon loose cotton, cotton thread of  various grades, and 
as printed on fine cotton cloth. They are very beautiful, 
and justify the claim that they perfec tly pene trate the fiber 
of the cotton. It is claimed that these colors are equal to 
indigo in bril l iancy and fixedness. Double com binations of 
insoluble metall ic tan nates are formed with the coloring 
matter, and these combinations of the astringent with a 
metal lic saH may vary according to the sharle desired. Thus 
we obtain : 

1. A shade of pure blue with tannate of ammonia. 
2. A deep blue, shading upon violet, with tannate of tin. 
3. A rich pure blue with tannate of antimony. 
4. A shade of pure blue tinged with red with the tannate 

of zinc. 
The tannate of iron affords darker shades. Varying the 

proportions of tann ate of iron with the !ethylene blue, 
the results vary from a grayish blue to an indigo copper 
blue, and a full blue black. 

By employ ing yellows and reds i n  the dying bath with the 
·rothy l ene, LEB, we produce a great variety of shades of green, 
hro w n ,  mode , etc. This !ethylene blue resists ligrt, well, 
and also the fulli ng process. It is recommended especially 
for dyeing cotton en flotte, or loose cotton . - Textile Record. 

� f .  � • 

THE American Institute of Mining Engineers will meet 
in  Denver, Colorado, Aug. 19. The programme includes 
numerous excursions to neighbori ng mines and smelting 
works. The Den ver exhibition of mi ning appliances, min­
erals, and so on, will add m aterially to the interest and profit 
of the meeting to the members. 

rosin-sized building paper. Good white pine siding forms 
the outside finish. The roof of the bay window is covered 
with tin, while the main roof is of the best quality of sawed 
white pine shingles, 18 inches long, and laid 5X' inches to 
the weather. The roof , preparatory for shingling', is sheet ed 
with hemlock boards, laid with lX' inch open joints. '1'he 

Fig. 2t-Plan o f  First Floor. 
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Fig. 3.-PlanoOf Second Floor. 

cornice, window frames, corner boards, parlor bay window, 
and all outside casings and trimmings, are of good white 
piu e  lumber, thoroughly seasoned. The glass required is 
of the best qual ity of American, single thickness. The 
sashes are lX' inches thick, fitted with pulleys and weights. 
The outside doors are 1% i nches thick ; the inside doors 
(with the exception of closets), 1 7f inches th ick, and the 
closet doors, 1;4 inches thick. All are four-paneled except­
ing the porch doors, which have glass above the middle 
ra ils. The hardware used about the doors is the best of its 
kind ; the lower doors are hung with three bolts each , and 
provided with two tumbler mortise locks, with brass bolts 
and keys. The doors for the front vestibule, parlor, and 
dining-room are fitted wi th jet knobs, with bronze roses and 
e�cutcheons ; all others have white poreelain knobs with 
porcelain escutcheons. The inside finish is white pine in 
parlor for all  parts except the mantel, which i s  of white 
oak. The dining-room is fitted with ash wainscoting an,d 
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casings, with cherry plinth, cap, and mouldings. The 
kitchen and other  rooms are finished in white pine ; the 
casings for the bed, rooms are 4X'- inches wide. The roses 
are 5 inches wide. The pantry is ceiled up 2 feet 6 inches 
high to the counter shelf ; above the COli nter 5helf there are 
four shelves supported with rabbeted cleats. Cupboards are 
constructed under the counter shelf, having two shelves 
each . The closets have th ree shelves each. The plastering 
is put on in the best manner and of the best material . The 
exterior woodwork is painted with three coats of the best 
lead and oil ; the color a l ight greenish drab with trimmings 
a few shades darker ; the window blinds are of a color be­
tween the two. 

. ,  . . . 
The Ma gnaghi Floating Compass. 

The floating compass, inven ted by Captain Magnaghi, is 
now in use on board the Duilio, and will probably be gener­
ally adopted in the Italian Navy. Its main feature, says 
Engineering, is the suspension of the needle in water, to 
which has been added one, tcnth its volume of  alcohol, con­
tained in a vessel with a perforated bottom, which allows 
th e  liquid to rest ultimately on an elast ic diaphragm. The 
addition of the alcohol prevents the water from freezing 
under low tem peratures ; and the elastic diaphragm allows 
it to expand and contract during atmospheric changes, with­
an t danger of breaking the glass which covers it, or admit­
ting air. On this liquid the needle floats, inclosed in a her· 
m etically,sealed ellipsoidal case, which is very delicately 
suspended upon a con ical brass pivot. The pivot has a 
sapphire top and a jade point , and the fricti on is diminished 
to the utmost possible  degree by the most perfect polish. 
The needle usually consists of six bundles, each made up o f  
five  pieces of  the  best ribbon steel,  thoroughly tem pered 
brfore being magnetized, and separately tested after. These 
pieces are kept apart by strips of cardboard soaked in oil, 
and their nu mber can be increased if necessary. Wherever 
in  the apparatus two metal surfaces or edges meet, friction 
is prevented, and closure secured , by a layer of blotting 
paper soaked in mineral wax. This is exclusively used for 
the purpose, because it is insoluble in alcohol ; and even the  
marks and figures in the out�ide ring are rendered distinct 
by being filled in with the same substance blackened. All 
the in terior parts of tbe instrumen t are silvered, in order to 
prevent oxidation and galvanic action between the various 
metals composing it, and to keep the fluid perfectly color­
less and transparent. The compass proper (including the 
floating ease with the needles) weighs .in the air about 750 
grammes ; but in the liquid it exercises a pressure of only 
about 6 grammes on the poin t  of support. The chief advan­
tage claimed for this inven tion is that the resistance of water 
being great toward rapid movemen ts ,and inconsiderable 
toward slight ones, it leaves the motions 'of the needle prac­
tically free, while shielding it (by its own incompressihility) 
from all shocks from without. The compasses of the Duilio  
were not in the least agitated by the discharge of the 100-ton 
gun, nor by the motion 'If tbe screw , although the supports 
on w hieh they were placed were in such a position as to f eel 
the vibration greatly. They were somewhat disturbed by 
the rolling and pitching of the vessel ; and to meet this diffi­
culty, modifications were made in the shape and arrange­
ment of the different parts , so as to render the floating case 
thoroughly centrifugal, distribute great portion of the 
weight round the circumference, and fix the point of sus­
pension very little above the center of gravity. The result 
of these arrangements is, that when the compass is til ted by 
the m o vement of the ship, the needle is so slow to change 
its position, that before it has again become horizontal the 
mot ion is reversed, and the iu.clination counteracted .  The 
needle is also very little affected by changes in the angle at 
which the terrestrial magnetic current is inclined to the hori­
zon , which varies in different locali ties , in consequence of 
the needles being so much shorter tban the diameter of the 
compass, and being placed too low w ith regard to the poin t  
of suspension. This i s  proved by the simple test o f  holding 
a powerful magnet directly over the n orth point of the com­
pass, when eVen this great increase to the vertical force pro· 
duces o nly a very sl ight change in the inclination of the  
needle. '1'he compass i s  fitted with a special sextant, i n  
which various improvements have been introduced, to in­
crease the faci l i ty and accuracy wi th which observations can 
be taken, especially in twilight and cloudy weather. 

.. � . . .  
Danger oC Handling DOlllestic Pets. 

Dr . .McCall  Anderson, in a paper on " The Diagnosis of 
Diseases of . the Skin, " in the Medical Times and Gazette (p. 
601), traces the development of the disease known as favus  
(Porrigo javosa) in h uman beings to  mice suffering from the  
disease. Cats, which eat the  mice, catch the disease, and 
have been known to com m unicate it to the ch ildreu who 
handled them. Fowls bave also been known to suffer from 
it .  The danger of allowing children to handle domestic 
pets which are suffering from skin disease is probably oft en 
overlooked, and deserves to be made know n more widely 
than it is at present. 

------- -.. --... , .• "',-... -----­
Testing Cor Mineral Acid in Vinegar. 

An Italian journal recommends the use of me thylaniline 
violet, also ca.lled Hofmann's purple and Paris violet ,  for 
detecting free mineral acids in vinegar. A solution of this 
dye, although containi ng but 0 1  per cent of it, will be 
changed to an ultramarine blue by min eral acids, even when 
they are very dilute; while Qrg;aniG 3,Qlds do not affect the 
color. 

© 1882 SCIENTIFIC AMERICAN, INC



AUGUST 1 2, 1 882.] 
Honey Ants. 

BY GRANT ALLEN. 
The Garden of the Gods in Oolorado is a bit of show­

scenery of the true American type-a green amphitheater, 
studded with vast ledges and cl iffs of red sandstone, 
weathered here and there into chimneys or pil lars, in which 
a distorted fancy traces some vague resemblance to the 
sculptured forms of the Hellenic gods. Hither, a few years 
since, Dr. McCook, of Philadelphia, went on his way to New 
Mexico, where he wished to study the h abits and manners 
of a famous, bnt little-known insect, the honey ant. To his 
surprise, he accidentally stumbled here upon the very crea­
tures he had set out to find. There are two kinds of ento­
mologists ; one kind, now, let us hope, rapidly verging to 
extinction, sticks a pin through his specimens, mounts them 
in a cabinet, gives them'systematic names, and then consid­
ers that he has performed the whole duty of a man and a 
natural ist ; the other kind, now, let us hope, growing more 
usual every day, goes afield to watch the very life of the 
creat ures themselves at home, and tries to learn their habits 
and customs in their own nat i ve haunts. Dr. McCook 
belongs to the second class. He forthwith pitched his tent 
(literally) in the Garden of  the Gods, and proceeded to study 
the hon ey ants on the spot. 

Like many other ants, these li ttle honey-eaters are divided 
into different castes or classes ; for besides the primary divi­
sion into queens or fertile females, winged ants or males, 
and workers or neuters, the last -named class is further sub 
divided into three castes of majors, minors, and minims or 
dwarfs. But the special peclJIiarity which gives so much 
interest to this species is the fact that it possesses, appa­
rently at least, a fourth caste, that of the honey-bearers, 
whose abdomen is distended till it is almost spberical by a 
vast quantity of nectar stored within it. Dr. McCook 
opened several of the nests , and found these honey-bearers 
suspended like flies from the cei ling, to which they clung 
by their l egs and appendages. All over the vaulted dome 
of the ant-hill , these little creatures were clustered in num­
bers, their yellow bodies pressed tight to the roof, while 
their big round stomachs bung down bebind from the slen­
der waIst, perfect globes of translucent tissue, showing the 
amber honey distinctly through the distended skin. They 
looked l ike large white currants, or sweet-water grapes ; and 
as they were actually filled with grape-sugar, the resem­
blance was real ly quite as true inside as out. 

Where did the honey come from ? That was the next 
question. Everybody knows that ants are very fond of 
sugar, and they often steal the nectar in flowers which the 
plant has put tbere to entice the fertilizing bee. So much 
damage do they do in this way, that many plants  have 
clothed their stalks with hai rs, or sticky glands, on purpose, 
in order to prevent the ants from creeping up the stem and 
rifling the nectary. In other cases, however, plants actually 
lay by honey to al lure the an ts, when they have anything to 
gain from their visits, as in the case of those Central Ameri­
can acacias, mentioned by Mr. Beit, which have a nectar_ 
gland OIL .. the . leaf-stalk to attract certain bellicose ants, 
which so p rotect them from the ravages of their leaf-cutting 
congeners. Of course, everybody has heard. too, how our 
own species sucks honeydew from the little aphides, or 
plant-lice, which have often been described as an t-cows. 
But i t  is not in ei ther of these ways that the honey-ants get 
their sugar. Dr. McCook had a little trouble in settling 
th i s  matter at first, for the honey ants are a nocturnal spe­
cies, and he had to follow them through the thick scrub, 
lantern in hand ; still, he satisfactorily settled at last that 
they obtain the nectar from the galls on an oak, where it 
mnst si mply be exuded as an accidental product of injury. 
The workers take it home with them, and give it to the 
honey-bearers, who swallow but do not digest it. They 
keep it in their crops ready for use, exactly as bees keep it 
in cells of the honey-comb. When the workers are hungry 
they caress a honey-bearer with their antenme, whereupon 
she presses back a little of the nectar up her throat, and the 
workers sip it from her mouth. The honey-bearers, in 
short. have been converted into living h oney-jars. They 
are thus passively useful to the communi ty, for i n  this curi­
ously-ordered commonwealth they also serve who only stand 
and wait. 

Bow could such a strange result as this have been brought 
auout?  Dr. McCook, though not himself an avowed evolu­
tionist, has supplied us with facts wh ich seem to suggest 
the propel' answer to this difficult  question. He has shown 
that the I'otunds (as he calls them) are not, in al l  probability, 
a separate caste, but arc merely certain specialized ind ivi­
duals taken at haphazard from the worker-major class. He 
saw himsel f in the nests many worker-majors, which seemed 
at that moment actually in course of transformation into 
honey-bearers. Now, it is easy en ough to understand why 
these social insects should wish to store up food against 
emergencies. At all times, the queen, the young female 
ants, the males, and the grubs or larvre are entirely depend­
ent upon others for support. Hen ce, al ike among bees and 
ants, stores of food are habitually laid by, somet imes in the 
form of honey in  combs and bee-bread, as with the hive-bee ; 
sometimes in the form of seeds and grai ns, as with the har­
vesting ants. During the winter months or the rainy sea­
son, when food fails outdoors, there must be some reservoir 
at 'home to meet the demand of the starving community. 
Under such circumstances, any trick of manner which 
tended to produce a habit of storing food would be highly 
useful to the nest as a whole ; and, taking nests as units in 
the struggle for existence, which they really are, those nests 

,I titntifit !tutricau. 
which possessed any such trick would survive in seitsons 
when others might perish . So the tendency, once set up, 
would grow and be strengthened from generation to genera­
tion , those ants which stored most food being most likely to 
tide over bad times, and to hand on their own peculiarities 
to the other swarms or nests which took origin from them. 

A set of primitive ants, living upon the honey of the oak­
galls, have no tendency to prodnce wax, l ike bees, because 
their habits with regard to their larVal do not lead them to 
make such cells at all. The eggs and grubs simply lie 
about loose among the chambers of the ant-hill, instead of 
being confined in regular hexagonal cradles. Hence the 
bees' mode of honey· storing is practically impossible for 
them ; they have not the groundwork habit from which it 
might be developed. But the ants have a crop, or first 
stomach, in which they store their undigested food, before 
passing it into the gizzard, exactly as in fowls. When ants 
come back from feeding, whether on flowers, on aphides, or 
on galls, their crops are very much distended ; and they can 
bring back the food to their mouths from the�e distended 
crops, to supply the grubs and their other helpless depend­
ents in tbe nest. If, therefore, some of the ants were 
largely to over-eat themselves, they would be able to feed 
an exceptionally large number of dependents_ 

Dr. McCook observed that some very greedy workers, 
returning to the nest, fasten ed themselves upon the roof in 
the same position as the honey-bearers, and in fact seemed 
gradually to grow into rotuods. The other ants would soon 
learn that such lazy, overgrown creatures were the best to 
go to ,for food ; and, in time, these gorgers might easily 
become specialized into a honey-bearing set of insects. The 
workers would bring them h oney, which they would store 
up and disgorge as needed for the benefit of the rest as a 
whole. If the honey passed into their gizzards and was 
digested, they would be a positive dead loss to the commu­
nity, and so the tendency would soon be eliminated by natu­
ral selection, beca use the nests possessing such workers 
could not hold their own in bad tim es against neighboring 
communities. But as only a very small quantity is  ever 
digested-just as much as is necessary to keep up the seden­
tary l i fe of such immovable fixtures-the effect is  about the 
same as if the honey w ere stored in cells of wax. The ants, 
in fact, utilize the only good vessel or utensil they have at 
their disposal, the flexible and extensible abdomen of their 
own comrades. 

The greatest difficulty is to understand how the workers 
first acquired the hahit of feeding these lazy members to 
such repletion ; but  as all ants " take toll " of one another, 
this is much less of a crux than it looks at first sight. A 
very greedy ant, w hich n ot only ate much itself while out 
foraging, but also took toll of all others in the nest, after it 
was too full to move about readily, would be in a fair way 
to become a rot und. And as it would thus be performing a 
useful function for the rest, at the same time that it was 
gratifying its own epicurean tastes, the habit would soon 
become fixed and specialized, till at last we should get just 
such a regular and settled form of honey-storing as we see 
in this Colorado species. Indeed, another totally distinct 
type of ant in Australia has arrived at exactly the same 
device quite separately, as so often happens in nature under 
similar circumstan ces. Whatever benefits one creature 
under any given conditions wi l l  also benefit others whose 
conditions are identical ; and thus we often get adaptive 
resemblances between plants and animals very widely 
removed from one another in genealogical order.-Know­
ledge. 

The Blue Process of' Copying Tracings. 

As we have h ad several inquiries recently in regard to the 
best method of copying tracings by what is known as the 
" blue printi n g  process," we will give a brief description of 
the method employed by us ; we do not say it is the best, 
but it certainly is as simple as any other, and has always 
given us perfect satisfaction. 

The materials requir'ed are as follows : 
1st. A hoard a little larger than the tracing to be copied. 

The drawing-board on which the drawing and tracing are 
made can always be used. 

2d. Two or three thicknesses of flannel or other soft white 
cloth, which is to be smoothly tacked to the above board to 
form a good smooth surface, on which to lay the sensitized 
paper and tracing while printing. 

3d. A plate of common double-thick window glass of good 
quality, slightly larger than the tracing which it is wished 
to copy. The function of the glass is to keep the tracin g  
and sensitized paper closely and smoothly pressed together 
while printing. 

4th .  The chemicals for sensitizing the paper. These con­
sist simply of equal parts, by weight, of citrate of iron and 
ammonia, and red prussiate of potash. These can be 
obtained at any drug store. The price shou ld not be over 8 
or 10 cents per ounce for each . 

5th. A stone 01' yellow glass bottle to keep the solution of 
the above chemicals in. If tbere is but little copying to do, 
an ordinary glass bottle will do, and the solntion made fresh 
whenever it is wanted for immediate use. 

6th. A shallow earthen dish in which to place the solution 
when using it. A common dinner-plate is as good as any­
thing for this purpose. 

7th A brush, a soft paste-brush about 4 inches wide, is the 
best thing we know of. 

Sth. Plenty of cold water in which to wash the copies 
after they have been exposed to the sunlight. The outlet of 
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an ordinary sink may be closed, by placing a piece of paper 
over it with a weight on top to keep the paper down, and 
the sink filled with water, if the sink is large enough to lay 
�he copy in. If it is not, it would be better to make a 
water-tight box about 5 or 6 inches deep, and 6 inches wider 
and longer than the drawing to be copied. 

9th. A good quality of white book- paper. 
Dissolve the chemicals in cold water in the following pro­

portions :  1 ounce of citrate of iron and ammonia, 1 ounce 
of red prussiate of potash, S ounces of water. They may 
all be put into a bottle together and shaken up. Ten min­
utes will suffice to dissolve them. 

Lay a sheet of the paper to be sensitized on a smoota 
table 01' board ; p our a little of the solution in to the earthen 
dish or plate, and apply a good even coating of it to the 
paper with the bruBh ; then tack the paper to a board by 
two adjacent corners, and set it in a dark place to dry ; one 
hour is sufficient for the drying ;  then place its sensitized 
side up, on the board on which you h ave smoothly tacked 
the white flannel cloth ; lay your tracing which you wish to 
copy on top of it ; on top of all lay the glass plate, being 
careful that paper and tracing are both smooth and in per­
fect contact with each other, and lay the whole thing out in 
the sunlight. Between eleven and two o'clock in the sum­
mer time, on a clear day, from 6 to 10 minutes will be suffi­
cien Uy long to expose it ; at other seasons a longer time wiII 
be required. If your location does not admit of direct sun­
light, the printing may be done in the shade, or even on a 
cloudy day ; but from one to two hours aod a half will be 
required for exposure. A little experience will soon enable 
any one to judge of the proper time for exposure on differ­
ent days. After exposure, place your print in the sink or 
trough of water before mentioned, and wash thoroughly, 
letting it soak from 3 to 5 minutes. Upon immersion in the 
water, the drawing, hardly visible before, will appear in 
clear wbite lines on a dark blue ground. After washing, 
tack up against the wall, 01' other convenient place, by the 
corners to dry. This finishes the operation, which is very 
simple throughout.-ne Locomotive. 

. ' . . .. 
Requisites for a Good Operator. 

A correspondent writes that he is able to transmit forty­
two words a minute, by the watch, for a considerable length 
of ti me, and to receive, withont difficulty, the writing of a 
private line with forty offices, some of them occupied by 
Westel'll Union operators, and he desires to know whether 
this degree of skill ent itles him to be rated as a good ope­
rator. Inquiries of this kind are often received, implying 
that ability to transmit and receive a specified number of 
words per minute constitutes a standard by which a good 
or a " first-elass " operator may be dist inguiShed-an error 
very common to novices, and very mischievous. Speed, 
when combined with other qualifications, is certainly a very 
desirable accomplishment, but it is not the first requisite of 
telegraphic skill. Some of the men who have ranked high­
est in the profession have not been remarkable for sp6ed. 
It is the old story of the tortoise and the hare over again ; it 
IS the steady gait and sound jndgment that tell. If the 
correspondent can transmit forty-two words a minute in 
good, ringing Morse, and can transcribe from a line at the 
same rate, making every letter unmistakably legible (not 
necessarily ornate) ; if he can quickly adjust his instrument 
to every variation in the c ircuit, particularly in bad weather, 
or on a faulty line ; if in sending he exercises judgment, 
and gauges his writing to the ability of the receiver ; if he 
has that peculiar telegraphic sense which enables him to 
instantly detect an error, even in a cipher message ; if he 
never " breaks " except when in doubt as to the correctness 
of a word, and then al w ays break s ;  if his habits are iJ'J'e­
proachable ; if he has the good sense never to allow his tem­
per to be ruffled by auything that occurs on the line ; if he 
can do and be all d suffer all this for nine hours a day, with­
out leaving his chair, then he may justly claim to he a good 
operator. If, in addition to these accomplishments, he call 
transmit forty-two words a minute with one hand, while 
" timing " with the other the messages he has sent, and can 
eat his frugal luncheon without suspending either of the 
other operations, he may be regarded as a first-class opera­
tor, and will probably have no difficulty in ohtaining a posi­
tion at from $70 to $SO per month. All that is then neces­
sary is for h im to become thoroughly conversant with the 
properties of electricity, and the applications thereof, and 
he is reasonably certain (if he lives) to reach t.he top of the 
profession, tbe length of time required depending to a great 
extent upon . the m aneuvers of a certain gentleman in New 
York, Mr. Jay Gould .-'l'he Operator. 

.. ' . . .. 
Delicate Tests Cor Sulphurous A.cld. 

L. Liebermann gives the following as the most delicate 
test for sulphurous acid in wine, cider, and other liquors : A 
portion of the wine is distilled off, about 15 or 20 c. c. (onB­
half ounce), and dllutQd with an equal volume of dist illed 
water and a few drops of an iodic acid solution added. If 
sulphurous acid is present the acid acquires a yellowish-bro wn 
color ; chloroform shaken with it becomes pink in  color. If the 
liquid contain8 1 part acid in 500,000 parts, 2 c. c. is sufficient 
to detect it. Or some of the wine is distil led, chl(lfide of 
barium and hydrochloric acid added. The liquid remains 
clear until concentrated nitric acid is ad ded and heated , 
when a white precipitate forms, It can also be converted 
into sulphydric acid by means of sodium amalgam and 
hydrochloric add and then detected by lead paper. 
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CONTRACTORS' PLANT. 

We give engravings of several machines for hoisting and 
handling heavy materials. They are especially adapted to 
the wants of contractors, and find extensive use in quarries 
in el evating materials for building, for working derricks, 
and for numberless purposes that need not be mentioned. 

In Fig. 1 of the engravings is shown a horse power and 
boom haister for working a derrick, a powerful machine, 
by which a horse can raise eight or ten 
tons, and at the same time raise the boom 
while the whole weight is on the derrick, 
or lower it if required, or one part can 
be worked independently of another, or the 
several p a r  t s of the machine can be 
worked together, thns enabling the builder 
to place a stone cxactly where he may re­
qu ire it. The brake is so simp le and pow­
erful that little effort is required to hold 
a very heavy stone within an inch of 
where it is to be laid , and the  brake on 
the boom drum enavles the attendant to 
lower the boom to any desired placc with 
the greatest speed. 

With a long boom it gives great faci­
lities in work, and the boom ilOister does 
away with the tedious old way of raising 
the boom by hand . For quarrying this 
machine is peculiarly adapted. A stone 
can be placed in or out, the full sweep 
of the boom giving the stone cutter great advantage in his 
work . The machine is also very effect ive in loading stone 
on a truck or car placed anywhere within range of the 
boom. 

Fig. 2 shows a horse power, without boom hoisting attach­
ment, for raising or lowcring stone or any heavy material. 
It is small, easily handled, durable, and light working. It 
works on cast stcel shafts, and has no clutches to thruw out 
or in gear. Thc gear wheels can be put 
out or in gear wvile the horse is  iu mo-
tion. There are flanges on pitch line of 
gears to prevent them from breaking. 
The machine has gearing attachment to 
take up slack rope by hand, and a power­
ful brake to hold the s tonc wherever re­

quired. 1'he manufacturers inform us 
that a stone three or four tous weight 
can easily be handled by this machine. 

Fig. 3 represen ts a horse- power ma­
chine for raising a bucket or weight 
weighing from three to five hundred 
pounds seventy-five feet per minute. It 
is designed princi pally for miuing pnr­
poses, or raising bui l d ing material in the 
erection of high buildings. The m achine  
i s  small, light , and easily h andled, but 
sufficiently strong to do the desired work. 
It Call. be thrown out or in gear while in 
motion. A powerful brake-vand is ap­
pl ied to the drum, so that in case of an 
accident to the driving gear the drum 
still remains wholly under the control of 
the driver. He can hold the weight 
where it may be requ ired, o r  lower it at 
any desired speed. This machine has an attachment on 
the drum to take up slack-rope by hand . 

For further information, address the Contractors' Plant 
Manufacturing Co. , 296 Exchange Stree t , Buffalo, N.  Y. 

.. . . � ... �--------­

AnImal Charcoal Filters. 

Animal charcoal has been generally regarded as one of 
the best materials for packing filters intended for the puri­
fication of water for drinking and culin ary purposes , bnt 
Professor Frank!and, in a recent letter to the London Times, 
gives the results of his investigations concerning it as fol· 
lows : JUy first experiments on the filtra-
tion of water through animal charcoal 
were made on the New River Company's 
supply in the year 1866, and they showed 
that a large proportion of the organic 
matter was removed from the water. 
These experiments were afterward re­
peated , in 1870, with Thames water sup­
plied in Lon don , which con tains a much 
larger proportion of organic matter, and 
in  this case also the animal charcoal re­
moved a large proportion of the impnrity. 
In continuing the use of the filter with 
Thames water, however, it became evident 
that the pol luting matter removed from 
the water was only stored up in the pores 
of the charcoal ,  for, after the lapse of a 
few months, it developed vast numbers 
of animalcules, which passed out of the 
filter with the water, rendering the latter 
more impure than it was before filtration. 
As a member of the Royal Commission 
on River Pollution and Domestic Water 
Supply, I reported in 1874 Oil these expe­
riments as follows : " Myriads of minute 
worms were developed in the animal 
charcoal, and passed out with the water, 
when these filters were used for Thames 
water, and when the charcoal was not re-
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newed at sufficiently short intervals. The property which 
animal eharcoal possesses in a high degree of favoring the 
growth of the low forms of organic life is a serious draw­
back to its use as a filtering medium for potable waters. " 
Animal charcoal can only be used with safety for w aters of 
considerable initial purity ; and even when so used, it is 
essen tial that it should be renovated at frequent intervals, 
not by mere waShing, bnt by actual ignition in a close vessel. 

Fig. 1.-DERRICK HORSE POWER AND BOOM HOlSTER. 

The Food Supply of' Europe. 

Notw ithstandi ng the enormous outflow of population from 
Europe, and the simple if not scanty diet of the poorer 
masses that remain,  the problem of food supply is already a 
serious one. The increase of  popUlation is ahout 3, 000,000 
a year, while the an nual food product is equal only to eleven 
mou ths '  consumption .  The rest , aggregating nearly 800,000 
tons of meat and 8, 500, 000 tons of grain , has to be imported. 

Fig. 2.-HORSE POWER FOR CONTRACTOR;;. 

The chief deficit is in the British Islands, which have im­
port every year nearly 300,000, 000 bushels of grain and 
650,000 tOllS of meat. 

• • • • • 
An Arizona High Bridge • 

The eomplet ion of the iron vridge of the Atlantic a n d  
Pacific Rai l way over the canon Diablo, in Arizona, adds 
another to the list of high bridges. It spans a dark gloomy 
gorge some 250 feet deep . The bridge is 240 feet above 
the water, 541 feet long, weighs 837, loU pounds, and cost 
$200, 000. 

Fig. 3.-HORSE POWER .FOR MINERS AND BUILDERS. 
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ImpervIous Walls. 

Every builder knows the tendency there is in a warm 
house to draw up the damp from a satnrated soil. It has, 
indeed, been remarked by Prof. Rolleston and others that 
every warm build ing has the effect of crea ting a kind of 
barometric pressure , by which the gases and vapory parti­
cles in the soil rise withi n  tbe area covered. We have seen 
the application of asphalt to foundations and areas covered 

become a pretty general measure of pre­
caution in preventing these effectii ; but it 
is rather remarkable to find no preventive 
means taken to arrest the absorp tion of 
damp into walls above the roof level, and 
into eellars and basements . We rarely 
find aspha't, or any other bituminous 
material, like the . .  hygeian rock " com­
positi(\n used for any but horizontal 
courses. 

Mr. E. Christian , n ot long sinee, called 
attention to the use of asphait placed ver­
tically, and it is strange to find architects 
and builders going on building basements 
i n  damp soils, and taking no other pre-

_-'" caution than using Portland cement upon 
puddle or clay. Very often , as in the 
case of houses at Ox ford, Salisbury, and 
other marshy places, the cellars of houses 
'are surrounded at all times by water, 01' 
rather the supersaturated soil. B ut builders 

and arch itects seem to think in such places that walls below 
the ground level may be damp without detriment, so long as 
they put a course in to check its course upward beyond the 
ground floor. The remedies are in the hands of architects. 
Cases, indeed, here and there of cellars being incased by 
asphalt may be found as early as 1857, and in one ca8e a 
depth of five feet of water was kept out of a basement by 
t.he use of Claridge's asphalt. We also know of some dock 

stores treated with thiA material several 
feet below water. the asphalt being ap­
plied to the walls as well as the floor. In 
building cellar walls of houses the best 
plan is to con nect the horizontal layer 
with the vertical casing of th is material ; 
the damp proof or horizontal eourse ought 
to be made to extcnd heyond the side of 
wall on the outside by forming a set-off 
on the footing', so that at the junction of 
the vertical casing with the horizontal 
course a good filleting of the asphalt may 
be made. Walls with vertical courses 
may also be constructed iu two half­
bricks, or a brick on flat and one on edge, 
and the cavity filled up with the new bitu­
minous compound, the  hygeian rock 
composition. Such a wall is stronger than 
a solid one of mortar, as the material binds 
the two thickn esses together by run'ning 
into the joints partly. 

We have, therefore, two exeellent plaus 
of rendering cellars im pervious ; but there 
are other positions iu wh ich the vertical 
lini ng is not used as it ought to be. We 
mean ill parapet walls and copings and 

Chimney-stacks. 'fhe best m aterial for this purpose is 
Claridge's asp baIt. Let us take a house wi th a coped para­
pet. Here the asphalt ought to be pl aced below t he coping 
stones, then brought down the parapet on the inside, and 
finished at the flashing with a fillet. Even a skirting of the 
material may be adapted, and lead work and gutters saved. 
The w ork is best done by raking out a join t of mortar of the 
wall so as to form a key for the asphalt. An other import­
ant  application of the vertical impervious Jin ing is  the pro­
tection of gable walls, whieh ough t al w ays to have aspbalt 
worked under the copings and brought down vclo w the slates, 

or to the level necessary to insure d ryness. 
Chimney-stacks and all vertical brickwork 
above the roof let in as much wet fro_m 
porous brieks as the foundations , and 
may ve defended by courses of asphalt as 
a coping, and just below the roofing sur­
face, so as to i ntercept absorption down­
ward. -Building News. 

---, .... _-­
Explosive Alloys of' Zinc and 

Plati n um. 

Osmium, is the only one of the p la­
tinum metals w h i e  h does not retain 
zinc when its alloy with a large excess of 
zinc is treated with an  acid capable of dis­
solving this metal The others retain ob­
stinately about 10 to 12 per cent, and the 
metals insoluble in aqua regia (rhodium, 
iridium, and ruthenium) remain iu the 
state of peculiar products, without metal­
lic Inster, which seem to be an allotropic 
modification of the true alloys. It is im­
possible to comminute the osmides by 
mechanical action. A triple al loy of os­
mium, iridium, and zinc, if heated to 
about .100°, takes fire suddenly, almost 
with explosion , diffusing fumes of zinc 
and of osmic acid.-H. Sainte Olail'e De­
ville and H. Debray. 
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A NEW SPECIES OF ZEBRA. 

(JJJquus Grevyi, M. JJJdw. )  
The progress in our geographical knowledge, the explora­

tion of distant countries that had n ot before been visited 
by Europeans, and a profound study of certain C0rners of 
our own soil, have, in recent times, singularly increased tbe 
domain of the natural sciences. Animals of all sorts h ave 
been described , and, tbanks to the zeal of traveling natural­
ists, and to the commercial relation s established with for­
eigu countries, a h ost of new species has come to enrich our 
museums. Yet, in such acquisitions, all branches of natural 
history b ave not been equally 
favored ; for, as regards the 
num ber, if not the value of 
the specimens, entomology 
and malacology h a v e re­
ceived the larger part. Under 
such circumstances, the dis­
covery o f  a me,mmal, espe­
cially one of large size, as­
snmes the proportions of a 
true scientific e vent. So w e  
have thought we should in­
terest our readers if we gave 
them 'as faith ful a representa­
tion as possible, along with a 
succinct description , of a 
zebra which w ill soon orna­
ment the galleries of tbe Mu­
seum of Natural History at 
Paris. 
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new .species, and there is n ot along the spine a so well de­
fined dark stripe. This latter, which is of a purplish black, 
starts from the begifming of the mane, on the withers, 
and is bordered on either side, on the rump, by a wide, 
white band,  and is prolonged into a tapering stripe along 
the tail . Two-thirds of the tUlI is cylindri cal and covered 
w ith short hairs, as in the ass an!l zebra, while the extremity 
carries a tuft of long black and white ones. 

The animal that we are describing was still young, jndg­
ing from its dentition, and yet its size was that of a fully 
adult zebra, it measuring not less than four feet in height at 

103 
other. The voice of these animals is harsh and resounding, 
partaking of the braying of the ass and the neighing of the 
horse. 

In gait they are extremely swift, n,nd when running at full 
speed can hardly be ridden down by the best race horse. So 
it is generally through strategy that these quadrupeds are 
caught, and it  is eveu alleged that w hen a horseman has suc­
ceeded in entering into the mid st of a h erd, and in separat­
ing the young from their parents, he can without d ifficulty 
make hi m self followed by the colts, who take the horse for 
their mother. The majority of the zoological gardens pos-

sess dauws, zebras, or 
quaggas, and at different 
times the directors of such 
establishments have endeav­
ored to tame these animals 
and make them serve as sad­
dle or wagon horses ; but their 
efforts have rarely been 
crowned with success. On 
the contrary, the dauw, the 
zebra, the quagga, the ass, 
the dzigguetai , and the horse 
h ave been successfully crossed 
with each other in different 
ways ; and it is a fact worthy 
of remark that hybri ds have 
been constantly obtained 
which exhibit the zebra 
stripes on the legs, even when 
one o f  the parents had a coat 
of uniform color. The per­
sistence of such a character 
after crossing gives proof, 
evidently, in favor of its an­
tiquity, and we may, strictly 
speaking, in relying on this 
phenomenon of atavism, hold 
that the horses of tertiary 
periods had a coat striped like 
that of th e  zebras of the pres­
ent  epoch.-JJJ. Oustalet, in 
La lVature. 

This zebra, which was cap­
tured in that region of East­
ern Africa w h ich is called 
the country of the Gallas, 
h as been for some days at the 
Menagerie of  the Jardin des 
Plantes. It was offered as a 
present  to the President of 
the Republic of France by 
His Majesty Men elek, the 
King of Ohoa, and given by 
the former to the Museum of 
Natural History. The an i­
mal, which was b rought to 

FIg. I.-A NEW SPECIES OF ZEBRA.-FROM A PHOTOGRAPH. .. . . .. 

France by Mr. B remond, was given , during its voyage and 
on its arrival, all the care desirable ; but, at thA moment 
when it was hoped that some interesting observations were 
to be m ade upon it, it w as 8uddenly taken off by a stroke of 
apoplexy, brough t  on . n o  donbt by the fatigue att ending a 
long trip by rail succeeding an occan voyage that occurred 
at the hottest season of the  y ear. Happily, the remains 
have been preserved, and, :Dounted w i th mnch art, they 
permit of appreciating, as well as if living, the distinguish­
ing characters of t his species which, up to the p resent time, 
had entirely escaped the researches of travelers. Com pari­
sons bet�en this zebra and 

the withers. The markings that ornament its coat seem as 
if traced with the pen cil, and are of a purple brown vergi ng 
on black, standing out boldly on a ground whicb. is white 
with just a suggestion .of gray. As may lie judged by the 
.figure, a few of them bifurcate an d anastomose on the 
shoulders and: thighs; and also on the forehead ; but a l ittle 
lower, between the eyes, they run parallel and end before 
reaching the extremity of the nose (which is of a brownish 
color), so that the latter is marked transversely by a color­
less zone. On the cont rary, there is remarked upon each 
ear, a little under the tip, a black band, which is prolonged 

ASH IN FLOUR.-Ten grms. 
of the sample are carbonized in a spacious platinum cap­
snle, which is readily effected in less than ten minutes. 
The charred mass is then broken up w ith a platinum 
spatula into fragments the size of a pea, and traniSferred 
to a middle-sized platint.\lll crucible. If any carbon ad­
heres to the sides of the capsule it is easily incinerated, 
and may then be added to the bnlk. Over the open crnci­
ble is turned a cylinder of mica, wide enongh to leave an 
interval of 2 to 3 mm. between its inside and the o utside of 
the crucible, about  half the height of which is within the 
cylinder. A common Bunsen burner effects the complete 

incineration of the carbon in 
six to eight hours at a low 
red heat.-o. Weigelt. 

Alumina in FeIric Oxide. 

other representatives of the 
genns EqUU8 are the more 
easy in that the group con­
tains, at the present day, 
only a very small number of 
speci es. These, moreover, 
are divided into two catego­
ries-on the one hand, spe­
cies having a coat of uniform 
color, or one marked only 
with a dark band on the dor­
sal Ii ne, as the hor�e,  ass, 
dzigguetai , and hemippus ; 
and, on the other hand, such 
as have a coat marked trall S­
versely by more 01' less nu­
merous bauds, as the common 
zebra, the danw, or Bnrch­
ell's zebra, and the quagga, 
It is evidently to this latter 
category tbat bel ongs the ani­
mal whose portrai t we now 
publish, the likeness being 
reproduced from an excellent 
photograph taken by D r. Vi­
allanes. But t h i s  zebra, 
which Mr. Milne Edwards 
proposes to n ame Grevy's 
zebra (Equus Grevyi) cannot 
be con founded with any form 
pl'eviously known. In fact, 
in the quagga; which inhab­
its Southern A f r i  c a ,  and 
which iu its proportions re­

Fig. 2.-NEW SPECIES OF ZEBRA.-THREE-QUARTERS VIEW. 

The solntion of alumina 
and f e r  r i c  oxide, which 
sh ould not exceed 100 c. c . , 
is mixed with ammonia until 
the free acid is chiefly n eu­
tralized. He then adds a 
concentrated solution of hy­
posulphite to reduce the fer­
ric oxide to the ferrons con­
dition. The solution t h u s  
prepared is slowly poured 
into a boiling ammoniacal 
sol ntion of potassium cyan­
ide, the volume of which is 
at least douhle that of the 
solution of alumina and iron . 
The clear greenish y e l l  0 w 
liquid thus obtained, after 
being h e a t e d for a short 
time, is cooled quickly and 
completely by setting the 
beaker in cold water, apd i s  
then acidified with hydro­
chloric acid, The alumina 
is then precipitated with am­
moninm carbonate ; the pre­
cipitate is alio wed to settle, 
collected on a fi l t e r ,  and 
washed with boiling water. 
The alumina appears nearly 

sembles a horse rather than an ass, the head, neck, and front  
of the body only exhillit stripes of a dark chestn ut-brown, 
while tbe posterior portions, tbe legs and the tail, are gray­
ish white. In the dauw (JJJquu8 Burchelli), which lives in 
t h e  same country, the

' brown stripes are prolonged on the 
posterior part of the body, but the tail is hairy

'
up to the 

root like that of  the quagga and horse. Finally, in the ordi­
nary zebra ( Equus zebra) , whicb is met with from the Cape 
up to the sonth of Abyssinia,  and which, in the markings 
of its coat and the form of its tail, m akes a nearer approach 
to Grevy's zebra, the transverse stripes are mnch less nu­
merous, not so fine, and are less clearly defined than in the 

along the edge of the pavilion . As for the mane, that ex­
hibits an alternation of black hairs with tnfts of  w hite. 

Unfortu n ately" we know nothing of the habi ts of this in­
teresting species, but everything leads to the belief that they 
are the . same as . those of other horses with striped co�ts. All 
travelers are in accord in saying that the latter live either in 
the plains or in the broken portions of Africa, in ' herds of 
ten to thirty individuals, which are generally placed under 
the leadership of one or several males, and which sometimes 
associate with herds of antelopes, or even of ostriches. But, 
strange enough, in spite of their sociable instincts, it appears 
th;:tt zebras of one species never mingle with those of an-

white if the proportion of iron is relatively smal l ,  and if the 
separation of iron cyanides has heen avoided by working 
expeditiously. If the precipitate has a dirty yello wish 
color, it is digested along with the filter in dilute hydro­
chloric acid (1 : 4). The iron cyanides remain insoluble, 
while the alumina is dissolved, and is reprecipitated from 
the filtrate in the known manner. -JJJ. Donath. 

,. . . .  ., 
THE Albany Aniline an d Chemical Work", Albany, N. Y. , 

are ad ding new buildings, an average of 300 feet square, and 
are arranging to manufacture all the colors that can be 
made in Europe. 
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Naphthallne. 

BY DR. GUSTAV SCHULTZ, INSTRUCTOR IN OHEHISTRT AT TUB 
UNIVERSITY OF STRASSBURG. 

In visiting gas works, the aftentive observer will notice a 
white crystalline sublimate which accumulates, frequently 
in considerable quantities, ou the walls of the gasometers. 
It consists of almost pure n aphthaline, a hydrocarbon made 
up of 93 '7 per cent of carbon, and 6 '3 of hydrogen. When 
heated to 2170 C. (422Yzo Fah!' . ), this  substance begins to 
boil ; but like many other substances, musk for example, it 
possesses the property of volatilizing to a very considerable 
extent at ordinary temperatures. Although the il luminat­
ing gas that is made from coal is pnrified over and again , 
both by physical and chemical means, before it is sent out 
into the street mains, yet the naphthalin e is so volatile that 
some of it is always present in coal gas, and, indeed, 
increases its illumi nating power. Frequently, when gas 
pipes are cleaned that are distant several m iles from the 
works, fine pl ates of naphthal ine are found '  in them. In 
fact, the pipes are often stopped up with this naphthaline 
which has been carried along and then deposited there. 

HOW IT IS FORMED. 

Naphthaline is formed, like many other hydrocarbons 
that are capable of resisting a great heat, whenever stone 
coal ,  brown coal , or w ood are subjected to what is known 
as dry disti llation, i. e., strongly heated out of the air. 
W hen alcohol, vinegar, ether, and many other organic sub­
stances that contain hydrogen,  are subjected to a high' tem­
perature, as, for exam ple, passing them through iron tubes 
heated to redness, more or l ess naphtha is formed. For the 
sam e  reason, this hydrocarbon last named is always present 
in coal tar, wood tar, and similar products obtained from 
organic bodies by the application of great heat. 

ITS OCCURRENCE IN COAL TAR. 

Naphthalin e  is present in large quantities, up to 8 per 
cent in coal tar, and as this has been consumed in enormous 
quan tities for several years past in the manufacture of col­
ors, of carbolic acid, and of benzole, the amount being esti­
mated at about six million hundredweight, it may not be 
uninteresting to learn how the naphthaline thus obtained is 
disposed of and made useful to mankind. 

THE FIRST NAPHTHALINE RED. 

This hydrocarbon has been known since 1820, when it was 
first discovered by Garden,  but its introduction into the 
arts only d ates back about 20 years, when the dist i l lation of 
coal tar in large quantities for the production of benzole, to 
be used in making the aniline color�, began. In order to 
utilize the n aphthali ne, which was then wou as a by-pro­
duct, attempts were made to make dyes in a total an alogous 
way to what they are made from benzole, and by the same 
method3 as those by which the aniline dyes were produced. 
But poor success at fi rst re warded their efforts. Of all the 
dyes made at that time, only one, the naphthaline red, t hat 
was discovered by Schiendl, of Vienna, and named by hi m 
Magdala red to eommemorate the Abyssinian victory, 
attra<lted any considerable attention , on account of its deli­
cate pink tint and i ts  fluorescen ce. But at present even 
that dye is al niost entirely supplanted by eosine, so that but 
li ttle of it  is manufactured now. For a short time a small 
quantity of naphthaline wa!! used in making benzoic acid, 
by a process in which phthalic acid formed the intermediate 
stage. But all these varied uses of it do not consume an 
amount at all proportioned to the great quantity of it that i s  
made, so that i t  became necessary, in  order to get rid of it 
or to make any use at all of it, to burn it and convert it i nto 
fine Jampblack that can be used for India ink and varnish. 

In this, as in  many other waste products furnished by the 
great industries, the progress of science points out a road 
that is likely to lead to a rational utilization of it. Although 
at present the naphthaline obtained in making gas from 
coal and in working up coal tar, is not all used economi­
cally, still the quan tity which is either used directly or con­
verted into valuable products is very considerable, and 
daily increases. 

ITS PREPARATION FROM COAL TAR. 

Be fore taking a survey of the naphthaline industry of the 
presen t, let us  briefly consider the method by which the 
hydrocarbon is separated from the coal tar, and purified.  
'The tar is first distilled in wrought iron boilers, w hich are 
provided with covers and pipes to carry off the vapors, 
which are carefully cooled and collected. 

First come over low boiling oils and ammoniacal water ; 
next follows the " l ight oil, " called so because it floats on 
water ; then a prod uct wh ich sinks in water, and hence 
called " heavy oil. " A portion of the latter solidifies to a 
buttery mass of a green color. This is very valuable 
because it contains anthracene, the starting point in making 
artificial alizarine,  and hence also called anthracene oil. 
The resi due rem aining in the kettle is drawn off, and when 
cold for ms a brilliant black pitch, used under the n ame of 
artificial asphalt for street pavement, for making pipes, and 
numerous other purposes. 

The latter portion of the light oil and the earlier portion 
of the heavy oil furnish the material from which naphtha­
line is made. When this product is cool , the naphthaline 
gradually separates and is freed from the o ily contamina­
tions by filtering and pressing out. Since the hydrocarbon 
always contains  basi c  and acid bodies, they are to be 
removed by sulphuric acid and caustic soda lye. Finally, 
the purified substance is subjected to distillation or liublima­
tion, when it is obtained in a pure white condition. 

[AUGUST 1 2, 1 882. 
I N  CARBURETERS. ing. The dangerous character of aconite or monkshood 

In this condition the naphthaline is ready for use, as, for leaves is doubtless well known, but each generation of chil­
example, to increase the illuminating power of gas. For dren requires instruction to avoid above all things these 
this purpose, small lamps have recently been constructed large palm-shaped leaves, dark green on the upper surface. 
which have a small metallic capsule to hold the naphtha The utmost depression, o ften blindness, tingling all over 
line. The gas that is to be carbureted is passed through the body, parching and burning of the throat and stomach, 
the hydrocarbon, when it becomes charged with the vapors, i are some of the horrible symptoms which are prel udes to 
and theu passes to a burner where it is ignited. The flame I death from this most deadly of vegetable poisons. Almost 
heats a m etallic plate which is connected with the metallic eqnally desirable is i t  to avoid the large ovate leaves of the 
capsule above mentioned, so as to vaporize the naphthaline foxglove. The heart has been known to be depressed so 
more rapidly, and thus iIicrease the brightness of the gas exceedingly by the action of these leaves as to beat only 
flame. seventeen times a min ute, with the pupils of the eyes 

AS AN ANTISEPTIC. widely dilated. In a case of this kind it can not be too for-
Naphthaline has recently found a new and important use cibly recollected that the sufferer should be kept strictly 

in medici ne.  It has been found that this hydrocarbon is an lying down, to save the strength of the heart as mnch as 
excellent antiseptic, which kills fungi and bacteria in a possible. The leaves of the pasque-flower (Anemone pulsa. 
short time. For surgical bandages and in contagious dis- tilla) and of various species of ranun culus (crow foots) are to 
eases, so far as experiments have been made, it has an swered be named as being inj urious, and belonging to attractive 
an excellent purp ose, and seems well adapted to replace in flo wers. 
many cases those antiseptics now so much used, namely, Leaves of coarse weeds, however, provide an abundant 
carbolic and salicylic acids, and iodoform. It has one great quota of danger, but frequen tly their strong seent and 
advantage over carbolic acid, being absolutely free from bitter or nauseous taste give timely w arning again st tbeir 
poison, and can therefore be used in any desired quantity being consumed. Of all 0111' British orders of plants, per­
without causing any d isturbance. It also surpasses all other haps the umbelli ferous order contributes the rankest and 
antiseptics in cheapness. As 100 kilos of pure naphthaline most widespread elements of danger. The tall hemlock is 
can be bought for 60 marks (about 7 cen ts per pound), there everywhere known to be poisonous, and it is one of the 
is no doubt that it will soon find general use for medical most abundant occupants of the hedge. A peculiar 
purposes. " mousy " odor can generally be recognized on squeezing 

TO DESTROY MOTHS. the leaves, which are deep green in color and trebly com-
The lower animals are easily driven away or killed by the pound,  the small lobes being lanceolate and deeply cut. It 

vapors of naphthaline, and it has been used for a long time is said that the mousy smell can be detected in water con­
as protection against moths, both in museums, especially in taining not more than a fifty-thousan dth part of the juice. 
collections of beetles, and in the bousehold. Recently, it Hemlock is both an irritant to any sore place and a general , 
has been used with success in the itch , and in general it can narcotic poison, prod ucing headache, imperfect vision, loss 
be used for an kinds of vermin and insects, especially in of power to swallow, and extreme drowsiness, with com-
summer. plete paralysis of voluntary muscles and muscles of respira-

NAPHTHALINE DYES. tion. The water dropwort, too, a flourishing ditch plan t ;  
All these uses are, however, insignificant, both in quantity the water hemlock (Oieuta Viro8a), fool's parsley (A!Jthusa 

and multiplicity, in comparison with its nse in making dyes, cynapium), must be ranked among our most dangerolls poi­
for which purpose several thousand kil ogrammes are used sonous plants belonging to the umbelliferous o rder. The 
daily. The reds are the chief dyes made from naphthaline, fool's parsley leaves are sometimes mistaken for gen uine 
but yellows and blues are also p roduced. Among the for- parsley, but their nauseous odor and darker leaves should 
mer, especially, are the nume rous representatives of eosine,  prevent this. The nigb t shade order is another with danger­
and the azo-dyes, which are so abundant in the t rade, and ous and often extremely poisonons leaves. Indeed, no 
by their excellence threaten to supplant cochineal , just a� nightshade can be regarded as safe, while the deadly night­
artificial alizarine from the anthracene of coal tar has crip- shade, w ith its oval uncut leaves, soft, smooth, an d stalked, 
pled the madder industry, which a few years ago was so are in the highest degree to be avoided. Henbane and 
flourishing in southern France. thorn -apple, again, with their large and much-in dented 

It is worthy of remark that these artificial ' dyes made leaves, are conspicuous members of the " dangerous classes. " 
from naphthaline were not discovered " by chance, " but are Holly leaves contain a juice which is both narcotic and 
the result of extensive scientific investigations. This again aci'id , causing vomiting, pain,  and purging. Even elder 
shows what an advantage it is to science and to industry leaves and privet leaves may produce active and inj urious 
when theory and practice go hand in hand, and mutually irritation when eaten. 
aid and sustain each other. While sci ence is aided by indus- The leaves of the arun or cuckoo-pint, l arge, arrow­
tries that furnish her w ith materials to investigate, sbe, on shaped, and glossy, have often caused death. Two are suffi­
the other side, points to valuable methods of util izing dis- cient to produce great pain,  vomiting, etc. One of the very 
coveries, and of making use of what would otherwise be disagreeable symptoms is a great sw elling-up of the tongue 
waste products. Thus she has i ndicated rational uses for from the amount of irritation ; children's tongues especially 
naphthaline that had formerly been an almost nseless pro- lIlay become so swollen that the swallowing of remedies or 
duct of the aniline color industry, which was only in the of emetics is very difficult. In such a case the administra­
way, and a n uisance. tion of melted fresh hutter freely has proved beneficial ,  and 

With the en trance of naphthaline into the circle of other after vomiting ]:Jas taken place freely. strong coffee should 
coal-tar products which can be con verted into magnificently be given . Savin and yew leaves are both most poisonous, 
colored substances, we approach the fulfillment of the hope yew being narcotic as well as acrid, althongb it is vulgarly 
of those enthusiasts who would celebrate, in the artificial supposed that the fresh leaves are not injurious- a mistake 
dyestuffs from coal-tar, the resurrection of the colors of the from w hich some have suffered. With regard to treatment 
flowers of an early vegetation now submerged and con- in cases of poisoning by leaves, the princi ples are the same 
verted i nto coal.-Humboldt. as we men tioned in our article of February 4 last. If no 

• 4 '  � .. doctor if! at hand, produce vomiting till all offending matter 
Poisonous Leaves. IS expelled, and w h en considerable sleepi ness or drowsiness 

Beset as children an d the ignoran t are by dangers which bas come on give strong tea or coffee, and again bring on 
they cannot measure and can hardly be blamed for falling vomiting ;  then stimulate and rouse the brain in every possi­
into, it is a wonder rather that they so seldom inclll' fatal ble mode, as formerly recommended. 
consequences than that they should sometimes eat leaves of Finally, we would say do not too readily regard leaves as 
an injurions character. The only safe rule for children to harmless because you may know or hear of cases in which 
observe is never to eat anything that they have not been no injury has resulted from eating them. From the eating 
positively assured is  wholesome by their parents.

' 
of almost every kind of leaf we have men tioned repea ted 

No doubt it is an excellent thing tliat children should be deaths have been occasioned , and none of them can be 
so well nourished as to remove to  a large extent the tempta- eaten with impunity. -Land and Water. 
tion to eat wild leaves. Moreover, lIl odern garden ing has • , • , • 
brought into perfection so many table vegetables that we Saltin g  out Soap. 

are enabled to enlist a natural dislike to the juices of un cul- The large quantity of salt in the under lyes from wh ich 
t ivated plants on the side of caution , as compared w ith the soap has been removed by the ordinary method of salting 
pleasantness of the wholesome green meat of home. But out, has hitherto made the recovery of glycerine from it 
children sometimes will stray on a ramble, and become hun- either difficult or unprofitable. This suggested the con ver­
gry when at a distance from " shops " or home, and tbus it sion of the common salt i nto some other soda salt thflt was 
cannot be useless to know what are the more dangerous not so difficult to rem ove. Still this conversion p resented 
kinds of leaves which must ve avoided by all w b o  wish to great difficulties. Jaffe and Darm staed ter, of Charlotten ­
preserve their lives. The strongest barriers o f  prohihition burg, therefore concluded t o  try salting o n t  wi th other 
w e  can erect should be placed to protect the young from salts. [Caustic soda was used long ago for this purpose, 
their own heedlessness, which at hmes leads them to do all and we believe is paten ted in this conn try.-ED.] They 
forbidden th i ngs and to test all maxims llud commandment s, found that the sulphates, especially sulph ate of potash . soda, 
disobedience to which is supposed to entail divers pains and or ammonia, could be used with advant age. The nnder lye 
penalties. obtained by salting out with these salts is  neutralized with 

Some of our most admired flowers, wbich we shonld least sulphuric acid . whereby the excess of caustic soda, n eces­
willingly banisb from cultivation, are associated with green sadly employed in the saponification, is converted into a 
leaves of a very poisonous character. The narrow l ong sulphate_ It is then filtered and evaporated, when the sul­
leaves of the daffodil act as an irritant poison ; the delicate phates crystallize out. They may be puri fied and used o ver 
compound leaves of laburnum have a narcotic and acrid again for tbe same purpose, namely, salting out a new 
juice wbich cause!! purging, vomiting, and has not unfre- batch of soap. The glycerine that remains after the salt 
quently led to dliath. The narrow leaves of the meadow h as crystallized out is not 80 impure but that it can be 
saffron or autumn crocus give rise to the utmost irritation easily puri fied in the usual manner, viz . , di�tilled in a cur 
of the throat, thirst, dilated pupils, with vomiting and purg- rent of steam. 
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RECENT INVENTIONS. 

Novel Fire Box. 

The engraving represents a reversible rotative :tire box 

1 05 
when closed up occupies but little space, and keeps all the and it is also provided with clips to secure it to the axle bed, 
articles together and free from dust. heaq block, and reach. If the axle or other parts are to be 

recently patented by Mr. C. K. Villas, of Alstead, N. H. Button and Button Attachment. 

Tilis invention consists of a spherical or globe-shape cham- Mr. John Wilde, of North Attleborougb, Mass. , has 
bel' or box, provided with apertured or  slotted covers cover- recently patented an improved button and means of attach­
i ng opposite openingtl therein.  The advantages claimed for ing the same. The button 1S made of metal, and concavo­
it are the easy, clean, and economical method of freeing the I convex in form. It is stamped to form two or more radial 
fire box of ashes and clinkers, rocking the fire box to and prongs w ithin the outer margin of its body and attached at 
fro with a crank generally b'3ing all that is required. By their uncut ends to the body. 
turning it over and These pron gs constitute the 1 over the coal will be fastening. To secure the 
loosened and the ashes hutton to the cloth the 
entirely removed. 'l'he 
apertures may be so 
small that very l i ttle 
coal can escape with 
the ashes. It will be 
seen that by th i s im­
provement the objec­

tionable process of 
dum ping is entirely 
avoided. To remove 
the clinkers the fire 
box is filled with coal 
and reversed, bringing 
the clinkers at the top of  the box, where they may be read ily 
got at and removed. In this fire box a fire can be built. 
The fire box is filled nearly full of coal, and the fire is built 
on top. The firebox is thcn reversed , bringing the fi re under 
the coal ; and in the same w ay w hen the fi re goes out, w i th 
the box nearly ful l of coal, the fire can be {milt on the top 
and the box reversed. With th is fire box a fire can not only 
be readi ly built, but by opening a check d raught and w hirl­
ing th e fire box rapidly around the fi re can be easily e xtin­
gu ished . leav ing  the coal free of ashes and ready for another 
fire. With this arrangement a fire need not be kept burning 
longer than desirable at any ti me, as it can be rebuilt with 
very little trouble. 

Spring Bottom on Can. 

In the accompanying engrav ing is shown an improvemen t 
in spring hottom oil cans �ecently patented by Mr. Xavier 
St. Pierre , of Bullionville, Nev. A par tition is placed a lit­
tle above the bottom of a common spring bolt�m oil can, 
cutt ing off a space. A discharge pipe extends from the 
space along the interior of the can . to the nozzle, into wh ich 
it  discharges th roug'h a 
small val ve A flexi ble 
tube that w ill fall down 1 � 
with the oil when the 
can is inver t ed,  and 
haB a check val ve at. its 
free en d ,  is attached to 
a branch of the dis­
charge pipe near th e 
par t i tion . Between the 
parti t ion ahd the bot­
tom of the can is a 
spring to assist the bot­
tom in its reaction for 
drawing oil frOID the 
can through the flexi­
ble tube. The cork of 
the filling open ing has 
a check valve t h at 
allows air to pass into the can. When the bottom of the can 
is pressed the oil bet ween the partition and the spring bot­
tom passeR out of the discharge pipe, and when it is released 
the reaction of the spring and bottom draws oil from the 
can through the  flexible tube and fills the space. This can 
may be llsed where cans of ordinary construction cannot, as 
in places below the floor, and is more economical , the check 
valve in the n ozzle p reventing waste. 

L ady's Wor k Box. 

A lady' s work box, in which a large n umber of small arti­
cles may be conveniently and handily arranged in a small 
space, has recen tly been patented by Mr. Hugh S. Dickson, 
of La Harpe, Ill. The main part of the box-as shown in 
the annexed engravi ng-is secured to the w all of a room 
and to it is hinged a ' 

swinging cover. At its 
lower end the main part 
of the box is extended 
forward, and the side 
pieces of the cover are cu t 
so as to close over the ex­
tensi o n ,  the front board 
of the cover reachi n g  to 
the bottom of and inclos­
ing the extension when the 
box is closed . At the up­
per end o f  the box are 
hooks for knitting n ee­
dles, scissors, etc. At the left hand corner, below the hooks, 
is a pincushion , and be low this a shelf for thimbles, etc. , 
and below th is shelf there are three boxes for buttons and 
other articles, and in the lower part of the box there are 
three l arge compartments. Between the side pieces of the 
cover there are shelves provlded with a series of pins for 
holding spools. The work box is very convenilmt, and 

prongs, which taper and 
terminate in a point, are bent 
backward at rig ht angles or 
thereabo�t to the face of the 
button,  and projected through 
the cloth, after which they are 
turned or ben t over against 
the inner side of the cloth, or 
over a ring or perforated 
disk, answering as a washer, 
around the outer edge por­
tion of which the pointed 
ends of the prongs may be 
bent, if desired. This clinch-
es the button securely to its place. The button may be 
made of a separate face and back piece, secured together to 
form a body, and with the fastening prongs struck up out 
of the back piece of the body. 

Improved 'haec CarrIer. 

A trace carrier for harn ess , so constructed as to hold the 
side, back, and crupper straps w ithout stitching the straps, 
and without the use of buckles or ri vets, has recen tly been 
paten ted by Mr. Walter Downing, of Van Orin, Ill . , and is 
shown i n the annexed engraving. The carrier consists of 
an upper and a lower part, held together by a central screw, 
and between these parts 
the hip, back, and crup­
per straps are Ii I' m 1 y 
clamp('d and held. The 
main portion of the upper 
part is made conical, and 
is cast with headed hooks 
for holding the cock-eyes 
of the traces, and also has 
an elevated guard to pre­
vent the l ines from catch­
ing on the hooks, and its 
under surface is ft flat 
plane, except that a square recess is formed in the center. 
The lower part has formed on its upper surface a square 
stud ,  wh ich fits in the recess of the upper part, and also 
radial recesses, in which the hip, back, and crupper straps 
are placed , and with extensi ons formed at their outer ends 
with l oops for h ol d ing the strap from lateral movement. 
This device is cheap and dnrable, and may be applied to 
fasten ing rosettes, uniting the parts of a five-ring halter, 
breast piece for riding bridle and martingale, and various 
other places. 

(;;ear C oupling Cor Wagons. 

An improved device for coupl ing the reach to the forward 
axle of a wagon, recently patented by Mr. Reuben C. Lyon, 
of Cen tralia , Wis. , is shown in the accompanying engrav­
ing. At the center of the forward axle, and between it and 
the sand-board , is placed a block, the sand· board, block, 
and axle bei ng held together by bolts, which pass th rough 
them all. A U-
shaped plate em­
hraces the block, 
and extends to tbe  
rear, i t s  real' end 
being per forated to 
receive a king bolt , 

taken off for repairs it is easily done by unscrewing the 
clips, and by this construct i on the w h eel and its conn ecting 
parts are made very substan tial and durable. 

Printer's quoin. 

Mr. Otto O. Springer, of 588 Detroit St. , Cleveland , 0. , 
has recently patented an i mproved printer's quoin , which 
is shown i n  the annexed engraving. The quoin cons ists of 
three wedges, one bearing on the inner side of the chase, an­
other against the outer side of the furniture, and the third 
placed between the other two. The outer wedges are about 
the same height as an ordi-
nary quoin.  T h e  middle 
wedge is opposite to, and 
about one third as thick aR, 
the outer wedges. On the 
inner s i d  e s of the outer 
wedges are grooves, and the 
central wedge has on it oppo­
site sides ribs, that engage 
with the grooves of outer 
w edges. On the inn er side 
of one of the outer wedges 
is a rack, and in the central 
wedge is a number of holes 
in which to place a key, that ib provided near its lower end 
with a pinion to engage with the rack. By t urning the  key 
in one d irection the in ner wedge is driven between the outer 
ones, forcing them laterally from each other until the quoi n 
is tight in its place, and by turning the key i ll the opposite 
direction the quoin is released. 'l'he quoin is s im ple , cheap, 
durable, and strong, and is not liable to get out of order . 

.. �. � .. 

DyeIng Glove L eather. 

Hitherto kid and other kinds of glove leather have been 
dyed by hand, the dye being put on with a brush.  The 
process is not only sl ow and tedious, but has the farther dis­
advan tage that the leather has a broad ugly l ooking border 
on the flesh side, and that in spite of special care a per­
fectly un iform color is not obtained. To avoid holh o f  
these, Kristen, of Brunn, makes u s e  o f  centrifugal force for 
dyeing leather uniformly. The skin that is to be dyed is 
fastened to the center of a rotating horizontal disk ; the dy e 
is poured on in the;midd le, and by a rapid rotation of the disk 
evenly distributed over the surface of the sk i n.  The disk 
can be rotated by hand or by machinery, and the dye pumped 
on the skin, or allowed to run do w n o n  it from a h igher 
reservoir. Tbe excess of dye thro w n  off the edges of the 
disk run down into a reservoir beneath , and can be dipped 
up and poured on it again until the color is  deep enough . 

To carry the operation into practice Kristen makes use o f  
a machine that consists essen tially o f  a horizontal revol ving 
tabl e ,  that carries the hide in connection with a pump to put 
on the dye, which is eve nly distributed by centrifugal force, 
the excess being caught in a funnel that carries it back to 
the receiver. The whole opera t ion of dyeing each skin does 
not take over ten or fifteen minutes . One man can watch 
aGd attend to five machi nes placed together on the same 
shaft, and in twelve hours can easily dye 150 skins, which 
will be perfectly uniform and free from spots. -D. L Z. 

w h i c h  p a s s e s .. � . I . 

through the end of Weight of a Million D o l lars. 

the reach, which is Mr. E. B.  Elliott , thc Govern ment Actuary, has computed 
placed between the the weight of a million dollars in gold and silver coin, as 
rear ends of the U follows : 
plate. This plate The standard gold dollar of the United States contain s  of 
is braced by rods gold of n in e-tenths fineness, 25 '8 grains,  and the standard 
which hold it firm agai n st lateral movement.  The bolstcr silver dollar contains of silver of nine-tenths of fineness , 
is pivoted upon the sand- board by a bolt which passes 412 '5 grain s. One mi llion standard gold d ollars , conse­
through the bo lster and sand-board, and screws into a nnt qucn tly, weigh 25, 800,000 grains, or 53, 750 oun ces troy, or 
sunk into the under si de of the sand-board . By this con- 4,479 1-6 pounds troy, of 5, 760 grains each , 01' 3 . 685. 7 1  
struction the necessity for boring and weakening the for- pounds avoirdupois o f  7,000 grains each, o r  1 843-1 , 000 
ward axle for the passage of the king bolt is avoided, and " short " tons of  2, 000 pounds av oirdupois each,  or 1 645-
the sand-board is supported in the center. 1 1, 000 " long " tons of 2,240 pounds avoirdupois each. One 

--------- million standard silver dollars weigh 412, 500, 000 grains ,  or 
Fifth Wheel for Carriages. 859,375 ounces troy, or 7 1 , 614. 58 pounds troy, or 58, 928.57 

Mr. Robert Weber, of Corsicana, Tex. , h as recently pounds avoirdupois, or 29 464· 1 , 000 " sho rt " ton s  of 2,000 
patented improvements  in the construction of the fifth pounds  avoirdupois each, or 26 307-1 , 000 " lon g " tons of 

wheels of carriages . by which they are made more cheaply 2 . 240 pounds avoirdupois each. In round n umbers the fol ­
and are more readily removed and attached . The under hal f lowing t able represents the weight of a million dollars in 
of the circle of the fifth wheel has on its upper side a half- the coi ns named : 
round tongue, and the u pper half of the wheel has a groove Dewription Of coin. TO'fI8. 
of corresponding shape on its under side . The wheel has Standard gold coin . . . .  . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  1% 

1 h d ·  I d Standard silver coin. . . . . . .  . . . . . . . .  . . . . . .  . .  . .  • • • •  . . . •  . .  . .  26%: 
center p ates t at connect the si es of the ClfC e an rest upon Subsidiary silver coin. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
the pedpiece of the axle and the head block of the gearing, Minor coin, JlvQ-cent nickel . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  • • • •  100 
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ENGINEERING INVENTIONS. 

An improved car coupling has recently been 
patented by Mr. George T. Arnold, of Lancaster, Ky., 

in which a coupliug bar is used, that
' 

has a short bar 
pivoted in a . Iot in each of its ends, and so arranged 

that when the bar is set for coupling the short bar will 

project in the line of the coupling bar. for entering the 
l ink sockets of the drawheads. This socket has a pin 
on one of i ts sides and a shoulder on the other, against 
which, as the cars are conpled, the short piece of the 
coupling bar is turned into position to draw by a spring 
plate in the bottom of the socket. When the pin is 

pulled out, the short bar is turned into position to un­
couple by being drawn against the shoulder only. A 
device for holding the pin up for self-conpling by the 
ordinary link is tri pped by the link when it enters the 
socket, allowiug the pin to drop. 

Mr. Will iam E. Hill, of Big Rapids, Mich . ,  
has patented a device t o  steady saw·mill saws, and pre­

vent the breaking of the saw or guides by a sudden jar. 

The base plate of the saw-guide is bolted adjustably to 

the mill-frame in snch a position as to receive the saw 
between the two jaws. To the plate are also attached 

two bearings, to receive the shaft of the guide jaws, and 

by a lever secnred to the shaft, the jaws can be turned 
to bring them nearer or farther from the timber. One 
of the jaws is adjustable , so that the space between them 
may be adapted to the thickness of the saw. On a 
band wheel sbaft, placed at right angles with the guide 

sbaft, is secured an eccentric which worl,s between two 
lugs secured by jam nuts to the guide shaft. By this 
device the saw guide may De moved laterally in either 
direction. Between the jam nuts ana. the l ugs are in­
terposed elastic washers that prevent the saw or guide 
from being broken by a sudden jar. 

A car coupling that is certain in its action, 
cbeap, and durable, has been patented by Mr. William 

Hallett, of Truro, Nova Scotia. Back of the throat of 
an ordinary drawhead is a recess in which is a pawl 

that swings u p when the coupling-link enters the recess, 
and drops back to a vertical position when the link has 
passed in. On the top of the drawhead, over the 
pawl, are projecti ons whiCh are perforated for the 
passage of pins . To the lower pin the pawl is pivoted, 

and to the upper one a tumbling weight that is con­
nected to the pawl is pivoted by a small chain. The 

tumblers are of greater weight than the pawls, and 

when turned so that their center of gravity passes the 
pivot, their weight will elevate the pawls and disengage 

the coupling·links. 

Mr. Thomas F. W itherbee, of Port Henry, 
N. Y., has patented a regulator for blowing engines, by 
which a given snpply of air may be fnrnished to blast 
fnrnaces, regardless of the steam pressure or the resist­
ance of the air. A piston which works in an air cylinder, 
connected to the blast pipe, is attached to the rod of a 
speed governor which controls the snpply of steam to 
the engine. Weights placed npon the rod are so pro­

porti oned as to represent a given number of revolutions 
of the engine, and the size of the air cylinderis propor­
tioned as required to vary the governor rod according 
to the variations in the air pressure. To the piston rod 

is also attached a piston which works in a steam cylin­

der connected by a pipe with the steam generator, the 

steam and air cy linders be ing of proper relative propor­

tions. In operation, if the air pressure increases, the 
pis ton ,Qf the air cylinder b pressed down, causing 
more steam to be admitted to the engine, and if the 
steam pressure increases , it causes the piston in steam 
cylinder to move up and shut off steam to the extent 
required to keep down the revolutions . 

A car coupling of great strength and dura­
bility has been patented by Mr. Leslie J.ong, of Sub­
lette, III. The front end of the drawhead is of the 
usual construction. Two levers that extend from the 
front to near the back end of the drawhead are pivoted 

near their middle in its npper and lower sides, and to 
their fron t ends pivoted pins that work in the pin holes 

of the drawhead. The inner ends of the pins vend 
slightly backward to form hooks, and spiral springs at 
their outer ends keep the hooks pressed toward each 
other. The inner ends of the levers connect by chains 

to a windlass, whose shaft has bearings in the draw­

bead, and at its outer end has a band wheel by which 

the windlass is operated. 'l'he coupling bar, which has 

a donble hook at each end, is  forced into the drawhead 
of the other cars between the pin hooks, which, after 

tbe barbed part of the coup ling bar passes tbem, are 
immediately forced into their former places by their 
springs, preventing the couplin" bar from being with· 
drawn. 

Messrs. William H. Stewart and Emery J. 
Chapman, of Denver, Col . ,  have patented a novel and 

effic ient device for removing sediment from the boUom 
of holes being drilled in rock. A tube that is threaded, 
and has a series of notcbes at its lower end, has also at 
this end a series of upwardly projecting funnel shaped 
cup.. 'l'lle upper end of the tube is removably at­
tached to an air compressor. The tube is placed in the 
drill hole, and when the air compressor'lS operated, the 
compressed air is forced through the lower end of the 

tube. The air strikes against the sediment at the bot­
tom of the drill hole and carries it upward, when it falls 
back and the greater part drops ill the cups. When the 

cups are fllled the tnbe is drawn up and emptied. The 
operation is repeated nntil the sediment is removed. 

A coupl i n g  device, especially adapted for 
use on freight cars , has been patented by Mr. David B. 
Dnncan, of New Richmond, O .  The drawhead bas its 
top and front eud open , and the coupling hooks, which 
are alike, have the ir frout edges at such an angle as to 

ride over an abutment to connect in cou pling. At the 
heel of the hook is a lateral cam that forms the abut· 
ment for the engagement of the opposite hook. The 

heel of the hook is pivoted to the sides of the drawhead 

by a bolt from which a link is also suspended. A chain 
secured to each hook COHnects it with a crank shaft 
journaled in bearings on the end of the car, and turned 

either by a lever at the Side of the car, or by a wheel 
placed at the top of the car. When the cars are run 

together, the end of each hook rides over and engages 
with the cam on the he.l of the opposite hook. 

Jtitnfifi t �mtri tlln. 
MECHANICAL INVENTIONS. 

An invention by which a stay is provided 
for the body of a buggy. that prevents it from swaying 
backward or forward and at the same time allows the 
body to rise and fall vertically, has been patented by 

Edwin J. Strong, of Powhattan, Ia. A bent hanger is 
bolted to the bottom of the buggy body, and near its 
lower end is pivoted at its middle a vertical compen­
sating lever. To the npper end of the lever a rod is 
hinged that is  pivotally secured to a brace attached to 
the front end of the reach, and to its lower end is 
hinged a rod of the same length, the outer end of which 
is jointed to au arm secured to the rear axle . As the 

box moves np and down, the opposite ends of the lever 

describe opposite curves , and its pivotal point moves 

np and down vertical ly. 

An improvement in the class of breech­
loading flrearms , in which the dropping down of the 
barrel is made to effect the cocking of the hammers 

by deflecting a cocking lever, has been patented by 

Messrs . John T. Rogers & John Rogers, of Birming­

ham, Eng. The barrels of the firearm are connected 
by and hinged to the body by a base pin which is of the 
usnal construction and placed in the usual position. 
Iutermediate prcssure levers are placed between the 
part of the barrel beyond the base pin and the cocking 

devices, in such a manner that they can be worked for 
operating the cocking deovice, without 8triking the base 
pin or passing its center. When the barrels are de­

pressed to open the breech in the act of loading, the 

pressure on the intermediate levers at their outer ends 
raises the opposite ends that are beneat.h the hammers, 

and the hammers are thus thrown back. 
.. . . . .. 

AGRICULTURAL INVENTIONS. 

Mr. Phillip Smith, of Sidney, 0. , has 
patented an improved earth scraper, the body of which 
is made of a sheet of steel, struck up to form its sides, 

and an end plate is formed with flanges at its ends and 
on its bottom edge, and is secured to the sides and bot­

tom of the body, by rivets. Runners are secured on the 
bottom of the scraper by means of screws, that 
are beveled at their ends , and are concaved on their 
under side, to prevent the scraper from s liding around 

when in use. Handles are secnred to the outside of the 
scraper by means of staple plates, and bolts which pass 
from the inside of the scraper, through the handles and 
the staple plates, and are secured by nuts on the out­
side of the plates. The draw bail is attached in any 
euitable manner. 

A convenient and cheap safety tie for cattle 
has been patented by Mr. Merrill J. Worth, of 

Wilton. N. C. A cylmdrical stanchion bar, secured at 

top aud bottom, is provided with two rings tbat encir­
cle it. A metal rod of suitable size and shape has a 

loop at one end which incloses the npper of the rings, 

and the lower is formed into a hook to engage with the 

lower ring of the bar. The hook is provided with a 
sprin.g catch. From the upper stanchion bar, a Fhort 
arm depends that is provided with a pin upon which 
the hook of the bow is placed when the animal is let 

out of the stanchion. With this construction the ani· 

mal tied is restrained in the least possible degree. 

An invention by which ensilage in silos is 
protected from the effects of air has been patented by 
Mr. Charles H. RJberts, of Lloyd, N. Y. The door 

opening of the s ilo is provided with rabbets to receive 

the ends of the planks IIsed to close it. A piece of 
tarred felt paper, or any fabric impervious to air and 

moisture, is placed against the inner sides of the planks 

in such a manner that the covering overlaps the �nds 
of the planks and also laps down on the bottom of the 
silo. The ensilage is packed against the covering as 
the silo is flJJed, and when it is full a cover of tbe fabric 
may be spread over the top and the usnal planks and 
weights placed above it.  

A cheap and economical power for running 
cattail gins has been patented by Mr. William H. Davis, 
of Verona, Miss. An npright kingpost, journaled in a 
suitable frame, carries at its npper end a horizont�l 

wheel grooved on its periphery for a rope or belt. Be­
low this wheel the kingpost has arms to which animals 
are to be attached. In upright posts in front of the 

kingpost a horizontal shaft is journaled which has a 
large band pulley and a small grooved pulley. Over 
the small pulley the belt from the large drive wheel 
passes, and transmits motion to the shaft and large 

pulley, and from this pulley motion is transmitted to 
the pnlley of a gin or other machine by a belt. The 

main belt, as it passes between its pulleys, is supported, 
guided, and tightened by a system of vertical and hori­

zontal rollers attached to a guide located between the 
two pulleys . 

A ploW ,  in whi ch the height and width of 
the plowshare can be adjusted, bas been patented by 
Mr. Matthew M. Beard, of Holmes Co., Miss. The 

front shank of the plow frame has a vertical longitudi­

nal slot near its middle, aud a short distance below this 
is a similar slot that is  notched on its edges, and the 
shank also has a rabbet along its outer edge. The 
plowshare has two apertures that correspond with the 
slots in the front shank, and it also has a flange on its 
edge. The plowshar" is so placed upon the shank that 
its flange passes into the rabbet of the shank, and bolts 
passed through the slots of the s hank, and the apertures 

of the plowshare sec lire them. The bolts are placed 
near the upper or lower ends of slots, according as the 
share is to be adjusted higher or lower. 

A simple and effective machine for break­
ing the stalks of cotton plants has been patented by Mr. 
Neill McDuffie, of Kentyre, S. C. A roller abollt twelve 
inches in diameter, and of such a length as to reach 

over two rows of stalks, has near each of its ends a 
series of sharp radial blades, which are as long as the 
width of the row . This roller is hung in a frame, so as 
to rotate as it is drawn over the ground. Diverging 

arms are attached to the front side of the frame, which 
gather the leaning stalks, in advance of and into line 
with the blades of the railer, where they are held until 
they are caught by the blades and broken . 

Mechanism for bolding gates securely in 
place when opened has been patented by Mr. William 

H. Mills, of Clear Creek, Ill . The gate and posts are of 

the usual construction, and to one or both sides of the 
lower part of the forward end of the gate i s�hinged a 
pawl, in snch a position that its lower end will rest upon 
the ground. To an eye Oll the upper side of the pawl IS 
secured a rod, the o tber end of which is attached to the 

forward end of a lever that is pivoted on the top of the 
gate. The hinges of the pawls are so formed teat the 

free end of the pawl, when it is raised, will come in con­
tact with the gate before the eye to which the connect­

ing rod is attached. A spring presses the forward end 

of the lever down to hold the pawls to the ground, and 

a loop on to the gate can be swung over its rear end to 
hold the parts away from the ground when opening and 

closing the gate . 
Mr. Miles Robinson , of Wichita, Kan. , has 

patented a combined drag and sulky plow, by which 
plowing and harrowing may be done at the same time. 

The drag is attached to the outside of an ordinary sulky 
plow frame, and is so copstructed that it may be raised 

or lowered to suit the depth of furrow turned by the 

plow, and it may also be swung up ont of contact with 
the ground, so a� not to interfere with turning or mark­

ing out the lands. When the drag is set the proper 
height from the bottom of the plow, if tbe plow is not 
in the ground the drag will be snspended above it, but 
when the plow enters the ground the drag will rest suf­

flciently npoD th e furrews to canse them to be tho­
roughly harrowed. 

• • •  
MISCELLANEOUS INVENTIONS. 

A smoke-consuming fireplace has been pa­
tented by Mr. Mathew Ingram, of Manchester, Eng. 

The main combustion chamber of tbe fireplace has the 
ordinary front bars. and a solid bottom . Below th is 
chamber is an auxiliary combnstion chamber, which 

has a door and air valve, alld is divided longitudinally 
by a diaphragm, which extends nearly to its door. A 
flue leads from the main chamber to the'auxiliary cham­
ber, and from thence under the diaphragm to the main 
chimney flue. A damper is placed in the d irect draught 

above the main combustion chamber, and is to be open 
when the flre is started, and when the chimney is snf­

flc iently hot to create a draught tb is damper is closed and 
the flue damper opened, and the draught is taken through 
tbe anxiliary chamber. This canses the products of 

combustion from the main chamber to pass into the 
auxiliary chamber, where they are mixed with the air 
from the valve in the door, causing them to burst into 
a flame. 

Mr. Carl Beseler, of New York City, has 
patented a device by which a strong light may be 
thrown 111to the patient's mouth during dental opera­
tions. The ligut chamber is a sheet metal cylinder. 
which has a downward. extension to admit the burner, 

and an upward extension.for the escape of the products 
of combustion. In one end of the cylinder is a con­
caved reflector, and near the other end is a couvex lens 

which concentrates the rays of light from the burner. 
On the light ·chamber is an arm to which mirrors are 
attached, so that the light from the light chamber is 
reflected upon the work to be done, and a shade placed 
on the forward end of the chamber protects the eyes 
of the operator from the l ight. 'l'he head of the stand 

is adjnstab le vertically, and is provided with a circular 
shelf for holding the dentist'S tools . 

Mr. George C. Miller, of Johnstown,  Pa. , 
has patented an inkstand in which the evaporation and 

thickening of the ink are prevented, and dust and simi. 

lar matter are kept from it, Tbe inkstand may be of any 

suitable form, and is provided in its top with an aper­
ture, which is closed by a lid pivoted to the under side of 

the top, aud a weight attached to the lid retains it closed. 

An angular arm projects from the top toward the right­
hand side of the inkstand, and when the pen is to be 

dipped into the ink tne arm of the l i d  is pressed down­
ward by the little flnger of the hand holding the pen, 
carrying with it  the l id , and the pen is passed into the 

ink, but when the hand and pen are withdrawn the 
weight closes the lid automatically. 

Annie S. E vans, of Kingston, Can. , has 
patented a device by means of which sick and inflrm 
persons may be comfortably raised and supported in 
different postures on ordinary bedsteads.  The inven­
tion consists of a d ivided and hinged bed bottom, to 
the under side of which braces are hinged , the lower 
ends of which are hinged upon the sideboard. The 

braces at the head of the couch may be made extensi­
ble, so as to raise the head of the bed bottom higher 
than the center , 00 that the bottom may be nsed either 
as a chair or reclining couch. For raising or lowering 
the bed a windlass is journaled on the sideboards of 
the bed, and receives a strap connected to the cross­
bars of the hinged bed. An adjustable rest is provided 
for the feet. 

Mr. Stephen S. Ward, of Greenfield, Mass. , 
has recently patented improvements in the manner of 
attaching the handles to knives and forks, by which 
greater strength and durability are secured. The blade 
of the knife is formed with two outside tangs, having at 
their ends hook-shaped lugs tnrning inward and back­
ward, and a middle tang til at i s shorter, and comes to a 
point at i ts end. The handle is grooved on its edges 
for receiving \he outer tangs and forme,l with a central 
hole for the middle tang, aud also has a cross aperture 
connecting the grooves for the outer tangs, in which 
metal is cast to bind the hooks of the tangs firmly. 
Bolstels and caps may be applied in the usual manner. 

An i mproved guard for carving -forks has 
recently been patented by Mr. Stephen S .  Ward, of 
Greenfleld, Mass. The guard piece has its end forked 
to stride the neck of the fork, and at a slight distance 
back of the point of separation is a slot. The device 
which retains th� guard to the fork consists of a plate 
spring attached at one end of the neck of the fork, and 
has at its outer end a Jip which takes over the bar which 

forms the bottom of the slot in the guard , and retains 
the guard in its closed position. When the guard is  
raised for use the end of the spring enters the slot, and 
the lip prevents the guard from sli pping forward. 

An i mp rovement in fastenings for braceJ ets 
and scarf rings has been patented by Mr. Elijah Atkins, 

of Birmingham, Eng. The bracelet is made in two 
parts, hinged together at one end� '1'0 the outer 
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end of one of these parts are attached two stationary 
catches that are rounded at their ends, and have slots 
on their inner edges. In the outer end of the other part 
are catche� consisting of angle plates, having short and 
long arms. l" rom the edges of the short arms lugs pro­

ject outward, that engage with the slots of the catches 
of the opposite part, and their long arms project through 
the sides of the bracelet. The catches are pressed apart 
by a spring, to engage with the catches of the other 
part of the bracelet when the parts are closed together. 

Mr. William H. Brownell, of Brookly n,  
N. Y . ,  has patented a n  improvement i n  easels by which 
the surface to be painted on can be placed in the most 
desirable position. The support of the easel is a fold­
ing frame consisting of front standards, supporting legs, 
and notched holding pieces to prevent the frame from 
spreading. An auxiliary frame for supporting the work 

is hinged at its lower end to the front portion of this 
frame, and corresponds with it in width and length 
above its hinges. The inner edges of the upright parts 

of the auxiliary frame are grooved, and slides which 
hold the work move up and down in these grooves. 
Notched bars pivoted to this frame engage with pins on 
the main frame to hold it in posi tion. 

A gauge for use in boring railroad ties for 
the insertion of intersecting bolts, has been patented by 
Mr. Thomus J. Bush, of Lexington, Ky. The main 
frame of the gauge consis!s of two main base plates, 

upon which are upright supports and an elevated table 

placed on the supports. The uprights rest on each side 
of the rail, and have at their outer sides lugs to which 

are pivoted swinging jaws for clasping the tread of the 
rail. The base plates have holes near the botliOm, 

through which tbe boring tuol passes, and at the outer 
edges are npward extensions to which are attached 
plates in which the boring tool rests, and that are ad­
justable in all directions , to bring the tool in such posi­
tion that the holes in each side of the rail will have the 
same inclination, and will properly intersect eacb 
other. 

A feed water heater, in which the water is 
pnrifIed as well as heated , has been patented by Mr. 
Robert W. Jones, of London, O. The heater is  a hori­

zontal cyliuder divided into two unequal chambers by a 
vertical diaph ragm that is perforated near its  top and 
bottom. In the larger chamber are pans, one above 

another, having perforated sides, and below the pans is a 

grating, all being suitably supported. The feed water en­

ters thi s  chamber through a pipe at its top, and the ex­
haust steam from the engine enters the end of the 
smaller chamber through a pipe in its npper part, and 

through the perfora!ons in the upper part of the dia­

phragm passes into the larger, and heats the feed water 
as it fal l s  from one pan to another, and causing it to 
deposit tbe greater portion of the lime held in solntion. 
'l'he water then flows through the lower rart of the 
diaphragm to the smal l chamber and , becollllDg further 

heated, is taken out to the boiler. 

A device by w h ich the axles and boxes of 
cars are prevented from being heated bas been patented 

by Mr. Henry Bouchard, of St. El mo, Ala. A rota,ry 

fau secured to the lower face of one of the trncks i s  
driven b y  a belt that passes over a (miley on one o f  the 
car axles . To the nozzle of the fan is secured a rubber 
tube that is a ttached at its onter end to a pipe secured 
to the bottom of the car. From this pipe rub ber tnbes 

lead to pipes that open into the car axle boxes. Branch 
pipes also lead np from the main pipe through the floor 
of the car. When the car is in motion the fan is rotated 
and air forced into the car, cooling and ventilating it, 
and is also forced into the axle boxes, keeping the axle 

cool. A small lubricating box, that has on its upper sur­
face a semicircular bearing for the passage of the axle, 
has between its lower face and the bottom of the axle 
box springs that keep the lubricant contained in the box 

in contact with the car axle. 
Mr. William F. Wellman, of Belfast, Me. , 

has patented an improved table leaf supporter that 

locks itself automatically when raised, and can be un­
locked readily in case the leaf is to be lowered. One 
end of a bar is pivoted to the under side of the leaf of 
the table, and its opposite end is pivoted to a bar twice 
as long as this bar, the outer end of the longer bar being 

pivoted to the lower edge of the rail between the table 
legs. A keeper rod is secured to the upper surface of the 
longer b ar, and extends from the lower end to the mid­
dIe of the bar. A sp iral spring is  attached at its ends to 

the under side of the table leaf and to the keeper, on 
which it moves up and dowu. '['he joint of the long and 
short bars will pass a trifle above a right line when 

the leaf is raised, and the spring holds it in this con­
dition until it is drawn down, when it slides along the 
keeper until it is  at the lower end, and the leaf hangs 
down perpendicularly. 

An invention to provide a means by w hich 
doors may be readily rai sed or lowered on their sheaves 
has been patented by Mr. Isaac Somers, of Detroit., 
Mich. The sheave ;s inclosed in a casing formed of 

angle plates, concaved on their faces, and having flanges 

for screws, and it is j ournaled in a saddle tbat slides in 
ways on the inside of the casing. Above the ways in 
which the saddle moves is a proj ection, and between 

this and the upper end of the saddle a wedge is placed 
by which the sheave can be adjusted. The wedge is 
moved for adjnstment by means of a thumbscrew , the 
inner end of which engages with the wedge. The casing 

is let into a recess made lD the lower corner of the door, 
and it is only necessary to turn the thUUlbscrew in one 
direction or the other to raise or lower the door as 
desired. 

Mr. David Grubb, of Union, Ind . ,  has 
patented improvements in the class of wagon brakes iF! 
which the brake i s  apPlied by the animal's holding 
back upon the tongue. A plate is secnred on top of the 

rear hounds of the wagon, which supports the brake 

bar and to which it is hinged . The two ends of a forked 

arm are secured near the end e of the brake bar, and the 
closed end of the fork connects with the rear end of the 
wagon tongne . The tongue is constructed and arranged 
with the front hounds, so that when the horses hold back 
again.t it the rear end presses a.:ainst the front end of 
the forked bar aud operates the brake. By a pecnliar 
construction of the head of the wagon-hammer, when 
it is turned to the rear, the tongue cannot press the 
brake, and the wagon can be backed withont applying 
the brake. 
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Snpplement Catalogne.-Persons in pursuit of iufor­

mation on Hny special engineering. mechanical, or scien-
tific subject. can ha'te catal{)gue of contents of the Scr­

The Okarqefor Insertion under tlti8 head is ane ])ollar llNTIFIC AMI<1 U (,AN �UPPLII:MI':NT sent to them free. 
a line for each insertion : about eight word8 to a line. 'l'he � UPPI. " " E N T  contains lengthy articles embracing 
A.dverti8ements must be l'eceived at publication office I lobe w.hole range of en!(ineering, mech.anics, and physi­
as em ly as Thursday morninq to appPar in next issue. I cal sCience. Address Munn & Co .. Pubhshers, New York. 

Presses & Dies. Ferracnte Mach. Co.,  Bridgeton, N. J. 
The first steel pens that were made were sold at an Presses & Dies (fruit cans) Ayar Mach.Wks. ,  Salem,N.J'. 

nse the appropriate solnble aniline or coal tar dyes in 
hot water. 

(3) N. K. W. asks : 1 . What is the con-
tents of the Babcock fire extinguisher, and how is it 
made ? A. A strong aqueons solution of bicarbonate of 
soda, and a leaden cup full of oil of vitriol (sulphuric 
acid).  When this cnp of acid is inverted into the soda 
solution sulphate of soda is formed and carbonic acid 
(gas) is I iherated in large quantities. 'rhe reaction is 

Blower. fan, E. F. Schneider . . . . . . . . . . . . . . . . . . . . . . .  261 .389 
Blower for fireplaces and st.oves, adjustable, G. 

W. Geissenhainer . . . . . . . . . . . . . . . . . . . . . . . . 261,221 
Board. See Electrical switch board. 
Boat. See Life boat. 
Boiler. See Steam boiler. 
Boiler cleaner, J. E. Mendenhal1 . . . . . . . . . . . . . . . . . . . .  261,468 
Bolt casing. H. B. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.233 
Book. manifold order. J. S. NlcDonald . . . . . . . . . . . . . 261,245 
Boot or shoe heel. Christensen & Lun d . . . . . . . . . . . .  261,428 
Boot or shoe beel, M. B. Wood . . . . . . . . . . . . . . . . . . . . . . 261.414 English shilling each. Esterbrook's can be bought by 

the gross at a rate considerably Jess than one cent each . NEW BOOKS AND PUBLICATIONS. represented as foUows : (HNaCO,>.+H2SO. = Na2SO.+ Boot strap, J. B.  Belcher. . .  . . . . . . . . . . .  . .  . . . . . . . . . . .  261,125 
Send for illustrated catalogue of Electrical Instru­

ments, SuppJies, and Books for Electricians and Ama­
teurs. 1. N. Hopkins & Co., 267 Broadway, New York. 

HOUSE DRAINAGE AND SANITARY PLUMBING. 2H20+2C02• When the materials are quite pure 81 
By W m. Paul Gerhard. Providence : I ounces of the bicarbonate reacting with 48 ounces of 
E. L. Freeman, State Printer. sulphuric acid produce 44 onnces of the gas. 2. Can 

Boots and shoes, apparatus for cleaning and pol-
Isbing. G. H. El lis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.211 

Bottle pouring and dropping attachment. G. H. 
Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,380 Books for Engineers. Catalogues free. E. & F. N. . yon teU me how I can apply electricity to cause a wheel 

ThIS report, prepared for the Rhode Island State to revolve? A. See article on dynamo machines in Bottle stand and refiector. B. Ockelmann . . " . . . . . . .  261.250 S pon. 44 Murray Street. New York. 
A Draughtsman and Patternmaker desires a perma­

nent place. Can furnish good references. Have been 
in charl!e of these departments. Address C. F. S., Mauch 
Chunk, Carbon County, Pa. 

Board of �ealth, presents. in.an emineutl y straightfor-
SUPPLEMENT, No. 161. ward practlCal way the prmClples of a perfect syst em of 

house drainage as developed by the best sanitary engi­
neering, and reviews in detail the best results of recent 
invention in the prodnction ot sanitary plumbing appa­
ratus aud appliances. The work is illustrated by many 

Bottles, applying wire cork fastenings to, E. A .  F. 

Moses . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  261,246 

Carbon Plates. P . .Bowe, i8 R. R. Av. , J'ersey City, N. J'. 

A utomatic Planer, Knife Grmders, best Solid Emery 
Wheels, :\1 achines to run Emery Belts, etc. AU warranted 
satisfactory. Amer. Twist Drill Co .. Meredith, N. H. 

See Bentel, Margedant & Co. '8 adv. , pa.ge 93.  
�team Hammers. Improved Hydraulic J'acks. and Tube 

Expanders. R. Dudgeon. :)4 Columbia St . •  New York. 
The Berryman Feed Watel Heater and Purifier and 

Feed Pump. I. B. Davis' Patent. See ilIus. adv. , p. 93. 

50,000 Sawyers wanted. Yonr fuU address for Emer­
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighteu 
saws, etc. Emerson. Smith & Co., Beaver Falls, Pa. 

For Pat. Safety Elevators. Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling. see FriSbie's ad . p. 94 .  

Bostwick's Giant Riding Saw Machine, adv.,page 93. 
Gould & Eberhardt's Machinists' Tools. See adv. ,p. 92. 
Centrifngal Pnmps, 100 to 35,000 gals.  per min. See p. 92. 

Barrel, Key, Hogshead, Stave Mach'y. See adv . p.94. 
For Heavy Punches, etc . ,  see illustrated advertise-

ment of Hilles & Jones, on pal!e 93. 

Red J'acket Adjnstable Force Pump. See adv.,  p. 94. 
Vertical Engines, varied capacity. Sec adv., p. 93. 
Renshaw's Ratchet for Square and Taper Shank DriIls. 

The Pratt & Whitney Co .. Hartford, Conn. 
M ineral Lands Prospected, Artesian Wells Bored, hy 

Pa . Diamond Drill Co . Box �2S. Pottsville; Pa. �ee p. 94. 
For best low price Planer aud Matener. and latest 

improved Sash, Door, and Blin 1 Machinery, Send for 
catalog-ue to Rowley & Hermance, Williamsport, PH. . 

engravings and diagrams. 
A TREATISE ON RIVERS AND OANALS, RE-

LATING TO THE OONTROL AND IMPROVE­
MENT OF RIVERS, AND THE DESIGN, OON · 
STRUCTION, AND DEVELOPMENT OF 
OANALS. By L. T. Vernon-Harcourt. 
Oxford : The Clarendon Press. 

The specially valuable feature of this treatise lies in 
the score of plates of part Ir.,  which carry numerous 
figures i l lustrating the plans and more important char­
acteristics of the principal works for the improvement 
of European and American rivers, the prinCipal inland 
and ship canals of the world, and the varions engineer­
ing devices employed in this class of works. Without 
attempting to be exhanstive this part of the treatise 
embodies a vast amount of information not easily acces­
sible elsewhere. The text is a plain matter-of-fact 
statement of well established principles, with concise 
descriptions of the more recent works of importanre on 
rivers and canals .  Thongh intended for the instruction 
of young eng'ineers, the treatise is admirably fit.ted for 
nou-professional reading and reference iu connection 
\I ith the great commercial movements of the day. 
Every mau of affairs is interested in the works here de­

scribed, as important factors of national development 
and commercial progress.  
PROGRESS REPORT OF THE MISSISSIPPI RIVER 

OOMMISSION FOR 1881, WITH MINORITY 
REPORT . Washington : Government 
Printing Office. 

Woodwork'g Mach'y. Rollstoue Mach . Co. Adv.,  p. 92. Contains reports of surveys and examin ations of the 
Mississippi and its channel dnring the year 1881, with 

The only economical and practical Gas Engine in the statement of the work of the same character laid out for 
market is the new " Otto " Silent. built by Schleicher. the current year; works of improvement contemplated 
Schumm & Co. ,  Philadelphia. Pa. Send for circular . and the preparations made therefor; remarks ou levees 

The Porter-A l len High Speed Steam Engine. South- and ouUets ;  discussions of the Red and Atchafalaya 

work Foundry & Mach. Co. ,430 Washington Ave.,Phil.Pa. rivers. and of the fiood of April and M ay, 1881 ; remarks 

4 to 40 H. P. S team Engines. See adv. p. 94. 
Mr. T. D. Lockling, Can . ,  U. S. Consul. Panama, U. S. 

Colombia, will sell the whOle or a portion of his patent 
for umbrellas,:illustrated in last�issue. 

For second-hand engines and boilers, address Young 
& Locke, Titusville, Pa. 
Drop Forgings. Billings & Spencer Co. See adv., p . 77. 

Cope & Maxwell M'f'g Co.'s  Pnmp adv., page 77. 
C. B. Rogers & Co .• Norwich. Conn .. Wood Working 

Macbinery of evel'Y kin d .  See adv .. page 14. 

Common Sense Dry Kiln. Adapted to drying of all ma­
terial where kiln, etc., drying houses aTe used. See p.405. 

Wanted Immediately-A first_class Steel Letter Cut-

on borings made and deductions therefrom ; upon the 
mutual relations of river sections under varying con­
ditions of discharge and curvatnre ; remarks on Vicks­
burg Harbor and Bonnet Carre Crevasse ; dcscription 
of improvement works betweeu Cairo and the month of 
the Mi ssouri ; legislation n eeded ; communication from 
Jas. B. Eads relative to the effects of levees . etc. ; also 
voluminons appeudices relative to the works of im­
provement i ll progress, with many illustrative plates and 
diagrams. Is i s  a pity the volume lacks an index to 
make the information it carries readily accessible. 
THE GATES OF THE RIVERS. A Supplement 

to the World's Navigation. 
In this privately circulated pamphlet Mr. W. T. 

Stackpole. of Fairbury, III . ,  says a good many things 
ter. H. W. Gordon. Lynn, Mass. that are true and a good many others that ure not iutel-

Small articles in sheet or cast brass made on coutract. ligible in the absence of the pamphlet to which this is 
Send models for estimates to H. C. Goodrich, 66 to 72 supplemen tary. The drift of it all wonld appear to be Ogden Place, Chicago, Ill. that everything done hitherto by engineers for the im-

The Sweetland Chuck. See ilIus. adv., p. 62. provement of river navigation is wrong, and that the 

Improved Skinner Portable Engines. Erie, Pa . 
Machine Knives for Wood-worldng Machinery, Book 

Binders, and Paper Mills . Also manufacturers of Solo­
man '8 I 'arallel Vise,  Taylor. Stiles & Co . ,  Riegelsvllle.N.J. 

Diamond Planers. J. Dickinson. 64 Nassan St., N. Y. 

Electric Lights.-Thomson Houston system of the Arc 
type. Estimates given and contracts made. 631 Arch,Phil. 

Lightning Screw Plates, Labor-saving Tools. p. 62. 
Combination Roll and Rubber Co., 68 Warreu street, 

N. Y. Wringer Rol l s  and Moulded Goods Specialties. 
Pure Water furnished Cities, Paper Mills, Lauudries, 

Steam BOilers, etc.,  by the Multlfold System of the 
Newark Filtering Co., 177 Commerce St . . Newark, N. J. 

"Abbe" Bolt Forging Machines and ., Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester,N.H. 

List 28, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaitb & ('o.,Manchester,N.H.,and N. Y.clty. 

Nickel Plating.-Sole mannfacl nrers 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. 

Latest Improved Diamond Drills . Send for circular 
to M. C. Bullock Mfg. Co., 80 to SS Market St., Chicago, Ill. 

First Class Engine Lathes, 20 inch swing, 8 foot bed. 
now ready. F. C. & A . E . Rowland. New Haven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, ete. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O.  Box 0083. New York City. 

Jas . F. Hotchkiss, 84 J'ohn St .• N. Y. : Send me yonr 
free book entitled . .  How to Keep BOilers Clean," con­
taining aseful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and Patteru Letters. The best made. J. 
F . IV .Dorman. 21 German St . .  Baltimore. Catalogue free. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin &. Co . •  139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N.  J'.  

Wood-Working Machinery of Improved DeBign and 
Workmanship. Cordesman. Egan & Co., Cincinnati, O. 

Split Pulleys at l ow prices, and of same strength and 
appearance as Whole Pulleys . Yocom & Son's Shafting 
Works. Drinker St., Philadelphia. Pa . 

Presses, Die�, Tools for working Sheet Metals, etc . 
Fruit and other Can i'ools. E. W. Bliss. Brooklyn, N. Y .  

right thing i s  t o  b e  done only with Mr. Stackpole's 
(undescribed) steam channel sweeper. 

HIN'l'S '1'0 CORRESPONDEN'l'S. 
No attention will be paid t.o communications nnless 

accompanied with the full name and address of the 
writer. 

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

We renew onr request that correspondeuts, i u  referring 
to former answers or articles, will be kind enough to 
name tb e date of the paper and the page. or the number 
of th e  qnestion . 

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

Persons desiriug special information which is pnrely 
of a personal charact.er, and not of general intereST, 
should remit from $1 to $5, according to the subject, 
as we cannot be expectc,! to spend time and lahor to 
obtain snch i nformation without remuneration . 

Any numbers of the SCIENTIFIC AMERICAN S UPPLE­
MENT referred to in these columns may be had at tit i s 
office . Price 10 cents each. 

Correspondents sending samples of minerals, etc . ,  
for examination, should be careful t o  dist.inctly mark or 
label tlieir specimens so as to avoid erro� in their identi­
ficatIOn. 

(1) J. B. E. a�ks : What is the best plan 
for renovating feathers? A. Feathers are now gene­
rally renovated DY exposing them in a tight wooden or 
iron vessel to the action of live steam for an honr or 
more. 

(2) G. F. P. w rites : 1. How can I color 
white feathers black for artificial fiy making; also the 
same red, brown, and yellow? A. For black, dissolve 
half an ounce logwood extract in a quart of water and 
boil in this for half an hOllr; then pnt mto a I1ttIe water 
with two pounds of Iron sulphate. Finally rinse iu run· 
ning water. Repeat If necessary. For lhe other colors 

(4) M. A. S. asks : Will you kindly answer, Box. See Ballot box. Riacking box. J ournal 
box. Locomotive fire box. in your Auswers to Correspondents column, what shaU Brace. See Chair brace. 

I use for a cheap good hard solder for Germau silver ; it Bracket. See Gnlley bracket. 
mnst stand some hammering? Also, what proportion . Brake. See Automntic brake. Car brake. Vehl-
mnst I use for a silver solder for above? In a recent 'I cle brake. I\' agon brake. 
issue you had, nnder the head of alloys, a solder for Brick or tile and mould for its man11facture. S. E. 
German silver: German silver, 5 paris ;  tin, 4 parts. I i Loring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,364 

tried it, but it is as brittle as glass, also varied the pro- ! Bridle bit , J. & C. Taylor . . . . . . . . 
: 

. . . . . . . . . . . . . . . . . .  261.278 

portions with same results. A. Coiu silver, 2 parts; , Brush hunchmg mac�me, L. StrlCkel . . . . . . . . . . . . . .  �1,27S 

good sheet brass, 1 part. This is equi valent to silver, : Bucket. di:,ner, �. Wmkler . . . . . . . . . . . . . . . . . . . . . . . . 261.506 

. . ' Buggy Sprmg, " . D. Ament . . . . . . . . . . . . . . . . . . . . . . . . . 261,293 
24 parts ; copper, 9 parts ; zmc, 3 parts. ThIS makes a Burner. See Vapor burner. 
tough, malleable, and fairly white solde� for German : Button and method of attachment. J. Cadbury . . . 261 .204 
silver; bnt, as German silver varies much in its compo- Button fastener, J. C. F. Dick . . . . . . . . . . . . . . . . . . . . . 261,317 

sition, and also its melting point. if required for an , Calendar, H. S. Hack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �61,225 
easy fiowing solder. the above can be varied by adding ' Camera. See Photographic camera. 
very small portions of zinc and tin , say one-twentieth Can. See Sheet metal can. 
of the whole weight for each, nutil you get the required Cane shredder, sugar. J. parker; . . . . . . .  

: 
. . . . . . . . . . .  261.478 

melting te",perature. If you had used two parts zinc Canieter, measure, and bucket, C. F. StItes . . . . . . . . 261.493 

in place of its eqnivalent of tin, iu yonr trial. you would Car brake. and starter, street, R. F. Bridewell . . . . . 261,425 
Car coupling. F. W. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . 261.301 have a better solder, but not equal to the above for Car coupling, R. H. Dowling . . . . . . . . . . . . . . . . . . . . . . . . 261 .438 

malleability. Car coupling, W. L. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . .  261,328 

(5) L. C. asks : How many Atlantic cables 
are there and between what points are they laid ? A. 
Between Heart', Content aud Valentia. 3; between 
'l'orbay and Ballingskillys, 1; between Duxbury, Mass . ,  
and Brest, 1 ;  between Cape Cod and Brest, 1 ;  between 
Canso and Penzance, 2; total, 8. 

MINERALS, ETC. -Specimens have been re­

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

Car coupling, Gowans & MacMillan . . . • . . . • . . . . . . . . .  261.444 
Car coupling. J. A. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,419 
Car coupling, E .  L. 'rilton . . . . . . . . . . . . . . . . . . . . . . . .  . .  261,496 
Car coupling, C. 'rroup . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .184 
Car starter, W. S. Dwinel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,209 
Car starter. G. A. & H. T. Evans . . . . . . . . . . . . . . . . . . . . 261 ,32� 
Car starter. H. C. E. Stilholf . . . . . . . . . . . . . . . . . . . . . . . . . 261,492 
Car wheel. F. D.  Totre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.183 
Car wheel, N. Washbnrn . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,192 
Cars. cooling and ventilating, Johnson & McMillan 261,462 
Cars, pinch bar for moving. S. F. Seely . . . . . . . . . . . . 261.392 
Card for chain swivels. C. A. Kenney . . . . . . . . . . . . . .  261.237 

M. M.  S .-The ore is of little valne in its crude state. Carpet sweeper. A. G. Champlin . . . . . . . . . . . . . . . . . . . . 261,514 

If roasted slightly, ground, bolted, and barreled pro- Carriage bow. F. A. Wittich et aZ . . . . . . . . . . . . . . . . . . . . 261 .287 

perly it might bring fifteen dollars a ton in New Carrial!e, child's, W. E. Crandall (rl . .  . . . . . . . . . . . . . .  10,158 

York. Unlabeled samples in spool cotton box are Case. See Violin case. 
argillaceous lime carbonate selvage, with an incrustation Ceiling, J. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 ,202 

Chain. drive, C. H. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .:l43 
of iron snlphide, possibly containiug a little gold. An Chair. See Railway-rall chair. ReClining chair. 
assay wonld be advisable .-W. M. E .-It is au impure Chair brace. J. A. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . 261,332 
hornblende rock, and probably contains nothing of Check. baggage, C. O. Lynk . . . . . . . . . . . . . . . . . . . . . . . . . . 261,164 
value.-A. E. N.-Sample of " fiber " received bnt no Chimney toP. L. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .398 
letter.-H. Z.-Hematitic argillite, containing a small Cigarette and mouthpiece. combined, A. L. Mnn-
quantity of molybdenite.-S. F. P.-It is an antimonial son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,169 

silver sulphide . If the small sample in any way repre- Clamp for tank and otber hoops, W. H. Wheeler. 261,504 
. Cleaner. See Boiler cleaner. sents the body of ore the property wdl prove very valu- CII S HI k I' H l' bl G M M Th ' f . .  I p. ee an c lp. arne C lp. a e.- . . .- e lmper ec� mlxtnre ls.prohably due , Ciothes pin, W. H. Prouty . . . . . . . . . . . . . . . . . . . . . . . . . .  261,481 

to an over burdeu of carbon m part of the charge, It Coal , device for separating slate. F. B .  Parrish . . .  261.381 
cold pot and overquick tap. o lherwise the metal would Cock. stop, F . . Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,354 
be of uniform texture.-E. J'. F -Both are impure Cockle and seeds from wheat or otber grain, 
s i licions earth, nseful for some polishing purposes and apparatus for separating. E. Winchester . . . . . .  261,193 

glass aud enamel making.-J'. B. W . -It is galena-lead Collar, J. W. A. Cluett . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . .  261,433 

sulphide-the principal ore of lead. - C. M. C .-1. Coloring matter from naphthylamine, manufac-
Chiefiy hornb l ende. 3. An argillaceous rock inter- ture of, C. Rumplf. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  26[,175 

spersed with hornblende. 2. Chiefiy hornblende.-P. Coloring m.atter, ,:,anufacture of blue and Violet, 
P I . . . I . Koechlm & WItt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,518 .- t lS copper contammg a sma I per cent of Iron Commutator and armature wires coupling for J. 
-not native. The ore from which this was produced J. Wood . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  .

' 
. . .  261.288 

may be found in the vicinity. As an ore of copper it is Cooking utensil, J. Levy . . . . . . . . . . .  . .  . . . . . . . . . . . . . . 261,465 
valuable.-W. M. R.-It is  a parti ally altered iron snl- Cooling apparatus. liquid, G. C. Hodgdon . . . . . . . . . 261.453 
phide-possibly cont&ins traces of silver. An assay Cotton gin, J. Van Zandt. . . . . . . . . . . . . . . . . . .  . . . . . .  261 ,502 

wonId be necessary to determine this. -R. S .-It is a Con piing. See Car coupling. Mowing machine 
kaolin contai ning a small per cent of calciferous mat- �nife coupling. Thill coupling. Tongue coup-
ter. We would advise an analysis. !Jng. 

Cranial tractor. S. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 .394 
Cultivato�, R. L. TUrner . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 1 .499 
Curtain roller spring, B. I. Hicks (r) . . . .  . . . . . . . . . . .  10,163 
Cutter. S�e Groove cutter. Meat cutter. Straw [OFFICI A L . ]  

and stalk cutter. 
Cntter head, S.  J. & G. J.  Shimer . . . . . . . . . . . . . . . . . . . .  261,266 
Damper, W. Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,476 
Dental grinding tool. R. Barton. . . . . . . . . .  . .  . . . . . . .  261,198 

I N D E X  O F  I N V E N T I O N S  
"OR WHICH Desk, reading, M. E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  261,471 

Digger. See Potato digger. 
Letters Patent or the United States were Door balance. W. F., Sr., & W. F. Sexton, Jr . . . . . 261 ,487 

Doubling machines, tension evener for silk. O. 
A tw{)od . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,295 Granted in tb e Week Endine; 

Dranght equalizer, J. C. Jones . . . . . . . . . . . . . . . . .  . .  261.355 
Draught equalizer, J. H. Knowles . . . . . . . . . . . . . . . . . .  261.361 
Drier. See lfruit drier. 

July 18, 1 882. 
AND EACH BEARING THAT DATE. Drum. heating. D. Orth . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.379 

Dust arrester, C. M. Hardenbergh . . . . . . . . . . . . . . . . . . 261,449 

[Those marked (rl are reissned patents.] 

A printed copy of the specification and drawing of any 
patent in the annexed list. also of any patent i ssned 
since 1866. will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to �tunn & Co., 261 Broad­
way. corner of Warreu Street, New York city. We 
also furnish copies of patents granted pdor to 1866 ; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 

Abdominal bandage. W. TeufeL . . . . . . . . . . . . . . . . . . . .  261,494 
Anchor. mushroom, A .  A. Goldsmith . . . . . . . . . . . . . .  261,334 
Auger, earth, S. H. Horn . . . . . . . . . . . . . . . . . . . . . . . . .  261,154 
Automatic brake. N. W. Bissell . . . . . . . . . . . . . . . . . . . . . 261.424 
Awning. J. H. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.171 
Axle. vehicle. H. M. Kelle� . . . . . . . . . . . . . . . . . . . . . . . .  2�1 .463 
Bag and sail tie, J. L. Vandermark . . . . . . . . . . . . . . . . . 261.501 
Bag holder. J. Holekamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,458 
Ballot bOX, S. '1'. Bacon . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  261,509 
Bath. See Electric bath. 
Battery. See Secondary battery. 
Bed bottom, T. P. Glody . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,148 
Bed. cot. A. H. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,331 
Bedstead, folding, S.  S. Burr. . . . . . .  . .  . . . . . . . . . . . . . .  261,305 
Bell , electric. H. B. Porter . . . . . . . . . . . . . . . . . . . . . . . . .  261 ,172 
Bending machine.  J. Christiansen . . . . . . . . . . . . . . . . . .  261.429 
Bicycle, B. F. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,136 
Billiard cue tip, G. M. Hammond . . . . . . . . . . . . . . . . . . . .  261,448 
Binder, temporary. C. P. Cody . . . . . . . . . . . . . . . . . . . . . .  261,310 
Blacking box. C. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.226 
Blank clip. IV. W. Prichard . . . . . . . . . . . . . . . . . . . . . . . .  26[,173 
Blind. Inside wiudow, R. Pisak . . . . . . . . . . . . . . . . . . . . . .  261,SS2 

Dwelling, B. R. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.227 
Eccentric. G. T. & D. W. Metcalf . . . . . . . . . . . . . . . . . . .  261 ,470 
Electric bath. W. W. Karshner . . . . . . . . . . . . . . . . . . . . . 261.235 
Electric light apparatus, H. A. Seymour . . . . . . . . . . .  261.262 
Electric light mast, H. A. Seymour. . . . .  . . . . . . . .  261.260 
ElectriC lighting and power distributing system. 

Starr & Peyton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .490 
Electric lighting systems. thermostatic cut-ont 

for, H. A. Seymonr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,265 
Electric machine. dynamo. D. A. Schuyler . . . . . . . .  261.390 
Electrical iJIumination, incandescent. J. H. Irwin, 261.351 
Electrical switch board for metallic circuits, T. N. 

Vail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.187 
Electrodes, smoothing and polishinl! the surfaces 

of carbon, C. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  261,511 
Elevator. See Power elevator. Water elevator. 
Elevator shaft, S. W. Willard . . . . . . . . . . . . . . . . . . . . . . . . 261.286 
End gate fastening, I,. )0[. Fitch . . . . . . . . . . . . . . . . . . . . 261.146 
Engine. See i:lotary engine. 
Evaporator. See Sap evaporator. 
Evaporator, J. C. Gunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 261.447 
Fat from bones, method of and apparatus for ex-

tracting, W. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . 261.259 
Fence. D. B. Van Dorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,:)8[ 
Fence an'd post. Iron, R. Kennard . . .  . . . . . .  . . . . .  261.464 
Fence. barb Wire, A. J. Upham . . . . . . . . . . . . . . . . . . . . . 261.185 
Fence post. metal. Hngill & Smyth . . . . . . . . . . . . . . . . . 261,280 
Fence post, metaUic. P. Hayden . . . . . . . . . . . . . . . . . . . 261,34.6 
Fencing barbed, G. Elsey . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,212 
Filter. water. S.  Adams. . . . . . . .  . .  . . . . . . . . . . . . . . .  261,119 
Fire annihilator, 1. Kltsee . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,288 
Fire escape, �'. A. A'Neals . . . . . . . . . . . . . . . . . . . . . . . . . .  261.12[ 
Fire escape, G. J. Crikelalr . . . . . . . . . . . . . . . . . . . . . . . . 261,137 
F[re escape ladder. F. G. Johnson . . . . . . . . . . . . . . . . . . 261, 158 
Fire extingUishing and alarm apparatus, W. 

Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,475 
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l<'i.hing float, O. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  261.505 
Flavoring extract for sirup.and sugar. J. Daily . . .  2£1.315 
Fog horn. O. C. H ansen . . . . . . . . . . . . . . . . . . . .  " . . . . . .  2£1.343 
];'og signal. W. R. Close . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.135 
Food. desiccated and powdered. W. Ewaldt . . . . . . .  261.214 
lframe . .  See Pict ure frame. 
l,'ruit drier. A. R. Gayhart . . . . . . . . . . . . . . . . . . . . . 261.220 
Fruit drier tray. G R. Cheesman . . . . . . . . . . . . . . . . . . .  261 ,307 
Fruit �atherer. T. IV . Hentz . . . . . . . . . . . . . . . . . . . . . . 261,153 
lJ'urnace. See Smoke consuming furnace . 
Furnaces and converters. etc., compound for use 

iL manufacture of linings. plugs , and tuyeres 
for. Clapp & Griffiths . . . . . . . . . . . . . . . . . . . .  " . . . . . . 261.<130 

Gan�e. See Ylicrometer gang e. 
Galley bracket, R. A. Marvin . . . .  . . . . . . . .  . .  . . . . . . . . .  261,368 

Gas and water fittings. manufacture of. S. Duffield. 261,320 
Gas. apparatus for the manufacture of illnminat-

ing. A. Wittamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2£1,507 
Gate. See Metallic gate. 
Generator. See Steam generator. 
Glass. See jel ly glass. 
Glass imitation stone for jewelry. SpragUe & 

Klpllng. . . . . .  . . . . . . .  . .  . . .  . . . . . . . . . . . . . . . .  . .  . . . . ... 261.402 
Glass, machine for transferring the grain of wood 

npon. J. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.203 
Governor for shiftin� eccentrics. W. A. Clark . . . . . 261.432 
Grain binder. R. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,431 
Grain meter, R. H. Edmiston . . . . . . . . . . . . . . . . . . . . . . . 261,516 
Grain meter, C. Reuther . . . . . . . .  . . . . . . . . . . . . .  .. . . . . 261,257 
Grate. G. B. M er.hon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26'1.375 
Grinding mill feeding device. W. D. Gray . . . . . . . . .  261.337 
Groove cntter. W. F. & J. Barnes . . . . . . . . . . . . . . . . . .  �"1,197 
Guard. See Hatchway «uard. 
Hair, bleaching. J. stein . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,270 
Halter loop. metallic. S. Logan . . . . . . . . . . . . . . . . . . . . . .  261.242 
Hame clip, E. D. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,311 
Hammer. C. J. Grellne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.338 
Hammers. die for form ing, C. J. Stannard . . . . . . . . . 261.489 
lIarne.s. l oop. H. Leibe . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  261.240 
Harrow, sulky. J. W. Rush . . . . . . . . . . . . . . . . . . . . . . . . . 261.386 
Harv�ster. S. 1). Maddln . . . .  . .  . . . . . . . . . . . . . . . . . . 261.367 
Harvester. self-binding . C. Wheeler. Jr . . . . . . . . . . . . 261,�85 
Hat bats. perforated plate for forming. S. C. 

Palmer . . . . . .. .. . . .. . . . . .. . . . . . . . .. . . . . . . . . . . . . . . .  261,380 
Hats, manufacture of fur-faced , IV. E. Doubleday, 261.437 
Hatchway guard, elevator. Byers & Taylor . . . . . . . .  261.1H3 
Hay press, G. ErteL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.323 
Hay rake and loader. O. D. Thompson . . . . . . . . . . . .  , 261.406 
l Iay raker and loader. A. Vose (r) . . . . . . . . . . . . . . . . . .  10,164 
Heod protector. R. W. Turner . . . . . . . . . . . . . . . . . . . . .  261,408 
Heat generating apparatus, W. E. Prall . . . . . . . . . . . .  261,480 
Heel-shave holder, J. Jaquet . . . .. . . . . . . . . . . . . . . . . .  ::61.353 
Hinge. J. E. Gowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,150 
Hitching strap, J. B. & W. A. M cMechan . . . . . . . . .  261.467 
Hoe and seed planter. combined garden. J .  R. Gil-

bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,147 
Hoes, manufacture of, S. Duffield . . . . . . . . . . . . . . . . . .  26 1 .3'll 
Holdback iron for carriages, IV. P. Gibson . . . . . . . 261.223 
Holder. See Bag helder. Heel-shave holder. 

Lamp holder. Lead and crayon holder. Pil­
low sham holder. 

Hook. See Safety hook. 
Horse brushing apparatu •• N. L. King . . . . . . . . . . . . . .  261,160 
Horse power. G. W. McVay. . . . . . . . . . . . . . . .  . .  . . . .  261,373 
Hub attacbing device, G. K. ];'arrlugton . . . . . . . . . . 261.326 
Hydrant. J. Stone . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . .  261,272 
Ice conveyer. A. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  261.281 
Inhaler. M. :i!!?uvielle . . . . . .  : . . . . . . . . . . . . . . . . . . .. . .  , . . .  261,400 
Insect de.troyer . J. E. Binkley . . . . . . . . . . . .  , . .. .'; . . .  261,127 
Iron. .See. H!Jldback iron. Whiffietree iron. 
Jack. See Pegging jack. 
Jelly glass •. J. Bonshire . . .  . . . . . . .  . . . . . . .  . . . . . . .  . .  261.131 
Jewel l'etting. H. Hae.tis . . . . . . . . . . . .. . . . . . . .. .. . " 261 ,350 
Joint. See Pipe :joint. Railway jOint. Railway 

rail joint. Stove pipe jOint. 

Journal box. F. H. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.274 
Kneader, dough. Walker & Durand . . . . . . . . . . . . . . . .  261,283 
Knife" A . W. Speery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.401 
Knitting machine. A. Wrightson . . . . . . . . . . . . . . . . . . .  261,508 
Knitting machines , yarn tension device and take .. 

up for, W. H. ·Abel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.415 
Ladder. step, G. T. Lape . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,23� 
Lamp, automatic incandescent electriC, W. L. 

Voelker . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  261.503 
Lamp. electric, J. J. Wood . . . . . . . . . . . . ' . . . . . . . . . . . . . 261.289 
Lamp, electric arc, C. ,T. Van Depoele  . . . . . . . . . . . . o .  261,280 
Lamp fixture, electric. D.  N. Hurlbut . . . . . . . . . . . . . .  261,157 
L"mp globes. device for cleaning electric. J. Jame-

son . . . . . . . . . . . . . . . . . .. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.234 
Lamp b older. A. Roelofs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,385 
Lamp. incandescent. H. A. Seymour . . . . . • . . . . . . . • 261,268 
Lamp, multiplex electriC. H. J. Milller . . . . . . . . . . . . .  261,472 
Lamps, carbon for electriC, H. A. Seymour . . . . . . . 261.264 
Lamps. carbon for incandescent . H. A. Seymour. 261,261 
Lantern. electric. J. n. Irwin . . . . . . . . . . . . . . . . . . . . . . .  261.352 
Last and jack. metal. S. Mawbinney . . . . . . . . . . . . . . . .  261 ,165 
Latch, gate. T. J oyner. . . . . . . . . . . . . . . . . . . . . . . . . . .  261.356 
Lathe. turret. P. W. Rein.hagen . . . . . . . . . . . . . . . . . . . .  261.383 
Laundry heating and drying apparatus, C. L. 

Smith . . . .  . . .  . . .  . . . . . . .  . . .  . . . .  . . . . . . . . . . .  . .  . . .  261,267 
Lead and crayon hol der, J. Hoffman . . . . . . 261,454 to 261,457 
Lead and crayon hol der, R. W. Uhlig . . . . . . . . . . . . .  261,500 
Leather cutting machine, J. N. W ake . . . . . . . . . . . . . .  261 .188 
Leather whitening machine, J. E. Clement . . . • . . . .  261.309 
Letter for signs, raised, IV . Neracher . . . . . . . . . . . .  261,477 
Levers. interlocking, H. F. Cox . . . . . . . . . . . . . . . . . . . .  261,207 
Life boat. D. B. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.143 
j:,ock. See Permutation lock. 
Locomotive fire box. P. A. Nepilly . . . . . . . . . . . . . . . .. 261.474 
Loom weft-stop mecbanism, T. Isherwood . . . . . . . . 261,232 
LubrIcating and preserving steam engines, A. 

Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.180 
I,ubricating bearings, apparatus for. H. Reisert . . . 261,256 
Lubricator. E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,166 
Magneto el ectric machine, J. B .  Blair . . . . . . . . . . . . .  261,129 
Marker, harrow, seeder, and roller, combined, J. 

C. Ferree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.827 
Measuring device or apparatu s , L. D. Goodpasture, 261,441 
Measuring grain, machine for, W .  R. Ediugton . . .. 261,210 
Meat cutter, J.  E. Smith . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  261.3i!7 
Mechamcal movement, Somers & Sperry . . . . . . . . . .  261,178 
Metallic gate and hinge, P. Hayden . . . . . . . . . . . . . . . .  261,345 
Meter. See Grain meter. 
Micrometer gauge . B. H. Bristol . . . . . . . . . . . . . . . . . . .  261,201 
Milk sl,immer. W. E. Lincoln . .  . . . . . . . . . . . . . . . . . . .  261,241 
Milk .kimming apparatus, J. M. Baker . . . . . . . . . . . . . 261.124 
Mi ! 1 .  See Rolling mill .  Windmill .  
Mining shaft ventilator. C. S. Litzenberg . . . . . . . . .  261.466 
Mother-of-pearl and similar substances on metal, 

mounting, C. P. Fest . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,216 
Motion, device for converting reCiprocating into 

rotary, J. T. Richardson . . . . . . . . . . . . . . . . . . . . . . . .  261.384 
MOwing machine knife coupling, I. G. Bower . . . . . 261.299 
Musical instrument key board attachment. G. B. 

Kelly.. . . . . . . . . . . .. .  . . . .. .  . . . . .  .. . .  . . . .  . . . .  . . . . .  . . .  261.360 
Musical instrument. mechanical. W. A. Webber . .  261.413 
Nut lock.for. carriage top props. S.  H. Raymond . .  261.432 
Offal. etc . •  apparatus for treating, J. N. B. Bond . . 261.298 
011 can. J. Kaye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,357 
Oil press. W. R. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.440 
Oiler and holder, watch. F. Gundorph . . . . . . . . . . . . . .  261.340 
Ore concentrator C. D. Smith et al . . . . . ' "  . . . . . . . . 261.177 

Itieutifit jmeritaa. [AUGUST 1 2, 1 882. 
Organ action E. Brown . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  261.302 
Organ valve . reed. J .  P. Richardson . . . . . . . . . . . . . . . .  261.483 
Ornamental screen , hanliirrg. etc., E. Vedder . . . . .  261.232 
Ox .hoes. manufacture of. W. Pearce . . . . . . . . . . . . .  261.254 
Pail fastener. A. BurgJand . . . . . . . . . . . . . . . . . . . . . . . . 261.304 
Paraffine and other petroleum products. process 

of and apparatus for freezing, E. Kells . . . . . . . .  261.236 
Pegging jack, G. P. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,152 
Permutation lock. E. Stockwell . . . . . . . . . . . . . . . . . . .  261.271 
Photo�raphic apparatu •• T. H. B lair . . . . . . . . . . . . . . .  261.425 
PhotographiC burnisher. H. W. Bray . . . . . . . . . . . . . .  261.200 
PhotographiC camera, T. H. Blair . . . . . . . . . . . . . . . . . . . 261.130 
Picture frame. E. Brodhag . . .  .. . . . .  . . .  . .  . . . . . . . . . . .  261,131 
Piles. pre.erving, W. Taggart . . . . . . . . . . . . . . . . . . . . .. .  261,405 
Pillow sbam holder. W. G. Foster . . . . . . . . . . . . . . . . . . 261.218 
Pin. See Clothes pin. Tidy pin. 
Pipe. See Sectional pipe. 
Pipe jOint. J. L. Dibble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 ,141 
Pipe wrench, A. F. Fifield . . .  ' . . . . . . . . . . . . . . . . . . . . . 261.217 
Pipe wrench, J.  E. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . 261.486 
Pitcher cover. H. H. C. Arnold . . . . . . . . . . . . . . . . . . . . . .  261.416 
Pitcher. Ice, J.  Brauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.199 
Pitcher, molasses, J. Bulluss. Jr. ... . . . . . . . . . . . . .  261,427 
Planter check-row attachment, corn. J. M. Toy 

et al . . .. . . .  .. . .  . .  . .  .. . .  . .  . . . .  . . .. . . . . .  . .  . . .  . .  . .  .. . . .  261.279 
Planter. corn. C. J. Lilloe . . . . . . . . . . . . . . . . . . . . . . . . . .  261,162 
Planter. peanut, J. R. Ayres . . . . . . . . . . . . . . . . . . . . . . . 261 .418 
Plastic and other materials, process of and appa" 

ratus for compres.ing. Hemje & Brecht . . . . . . . .  261,228 
Plow. gang. E. 'l'opham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.182 
Plow, sulky, L. Luppen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.365 
Plow, sulky. A. Sanborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.176 
Post. See Fence post. 
Potato digger, E. O. Cook . . . . . . . . . . . . . . . . . . .. . . . . 261.312 
Power. See IIorse power. 
Power el evator. S. A. Morse . . . . . . . . . . . . . . . . . . . . . . . .  261.377 
Press. See Hay press. 011 press. 
Protector. See H ead protector. 
Punch , recording ticket. F.  R. Alderman . . . . . .  261,195 
Punch, ticket, L. O.  Crocker . . . . . . . . . . . . . . . . . . . . . . . .  261 ,138 
Railway, animal slinging, R J. Davies . . . . . . . . . . . . .  261,316 
Railway jOint, P. H. Grace . . . . . . . . . . . . . . . . . .  ; . . . . . .  261 .335 
Railway rail chair. T. Tostevin .. . . . . .. . . . . .  261.497. 261,498 
Railway rail joint, P. Tatum . . . . . . . . . . . . . . . . . . . . .  ' "  261,277 
Rake. See Hay rake. 
Reaper and mower, Snyder & Bachman . . . . . . . . . . . .  261,268 
Reclinin� chair. J. Champie . . . . . . . . . . . . . . . . . . . . . . . . .  261,205 
Reclining chair. A. COllignon (r) . . . . . . . . . . . . . . . . . . . .  10.165 
Reclining chair. A. Graham . . . . . . . . . . . . . . . . . . . . . . . .  261.336 
Recorder. See Time recor der. 

Refrigerating and drying grain. etc. , Johnson & 
McMillan . . . .  . .  . . . . . . . . . . . . . . . . . .. .  . .  . . . . . . .  261,460 

Refrigerating by mean. of ammonia, R.H. Lucas(r) 10.161 
Refrigerating machines, heat interchanging appa" 

ratus for, Sterne & Clerk . . . . . . . . . . . . . . . . . . . . . .. 261,491 
Register. See Watchman's register. 
Roller. See Curtain roller. Shade roller. 
Rol ling mill, J. L. C hapman . . . . . .. . . . . . . . . . . . . . . . . . .  261.184 
Rope carrying system or end1ess railway, elevated, 

A. J. B. Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .296 
Rotary engine. W. D. Cook . . . . . . . . . . . . . . . . . . . . . 261 ,313 
Rotary engine, V. H. Felt . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.215 
Roving machine condenser. A. T. Atherton . . . . . . .  261.294 
Saddletree. T. E. Meanea . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.374 
Raddletree. H. C. & J. R. Still (r) . . . . . . . . . . . . . . . . . . . . 10,162 
Safe, fireproof, Johnson & McMilJan , , 0  • • • • • • • •  0 0  261,4.61 
Safe, provision, T. Atkinson . . . . . . . . . . . . . . . . . . . . . . . .  261,4 17 
Safety hook and buckle. combined. F. A. Hake . . .  261.341 
Sap evaporator. P. S.  Ewins . . . . . . . . . . . . . . . . . . . . . . . . .  261.325 
Sash balance. C. E. Bogle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.UI0 
Saw. drag, W. C. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.292 
Saw , drag, �'. M. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . .  261,32'J 
Saw gummer. W. Newell . . . . . . . . . . . .  , . . . . . . . . . . . . . .  261,249 
Sawmill d og, Sanders & Talley . . . . . . . . . . . . . . . . . . . . . .  261.387 
Saw set, B. S. Treadway . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  261.407 
Scraper. road, W. H. Talbot . . . . . . . . . . . . . . . . . . . . . . . . .  261.276 
Screen. See Ornamental screen . 
Seam presser. Jelli.on & Smith . . . . . . . . . . . . . . . . . . . . .  261,459 
Secondary batteries. apparatus for charging and 

discharging. C. E. Bnell . . . . . . . . . . . . . . . . . . . . . . . . .  261,303 
Secondary batteries, mode and device for charg-

ing and discharging, C. E. Buell . . . . . . . . . . . . . . . .  261,513 
Secondary battery. C. F. Brush . . . . . . . . . . . . . . . . . . . . . 261,512 
Secondary battery. C.  Cuttrlss . . . . . . . . . . . . . . . . . . . . . .  261,435 
Sectional pipe. N. U. Walker . . . . . . . . . . . . . . .  261.190. 261.191 
Sectional pipe for underground el ectrical Wires. 

N. U· Walker . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  261.189 
Seeder and cultivator combined . W. D. Stroud (r). 10,166 
Separator. See Starch separator. 
Sewin� machine. A. M. Leslie . . . . . . . . . . . . . . . . . . . . . . . 261,369 
Sewing machine, E. T. Thomas . . . . . . . . . . . . . . . . . . . .  261.181 
Sewing machine button hole. J. F. Snediker . . . . . .  261.399 
Sewing machine, carpet. A. Neustadt . . . . . . . . . .  . .  261.248 
Sewing machine feed mechanism, Korup & 

McGill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.161 
Sewing machine hemstitch attachment. G. W. 

Baker . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  261,420, 261.421 
Sewing machine treadle. W. L. Grout . . . . . . . . . . . . . .  261,H6 
Shade roller, spring. D. E. Kempster . . . . . . . . . . . . . .  261,159 
Shafcing, device for turning, J. M. Hawes . • • . • . • • • 261,344 
Shafts, step for vertical, W. Crowe . . . . . . . . . . . . . . . .  261.139 
Sheet metal can, E. Small. . . . . . . . . . . . . . . . . . . . . . . . . . .  261,396 
Sheet melal can or box. J. Cartwright . . . . . . . . . . . . .  261 .306 
Ships, antomatic drag for. J. �cAdams . . . . . . . .. . .  261,3(,'9 
Shirt. C. G. Dobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,318 
Sboe. Loo Chew Fan. . . .  . . . . . . . . . . . . .. . ,  . . . . . . . . . . . .  261,439 
Shoe heeling machine.  M. V. B. & F. N. Ethridge, 261.145 
Sieve. bolting, J, W. Herr . . . . . . . . . . . . . . . . . . . . . .. . . . 261,347 
Signal. �ee Fog signal. 

Silk .  machine for thrOWing, J. E. Tynan . • . • . • • • . . •  261,409 
Smoke consumer. A. 1If. Wayne . . . . . . . . . . . . . . . . . . . . .  261.284 
Smoke consuming furnace. G. A. Barth . . . . . . . . . . .  261.422 
Snow as it fans upon and contiguous to railway 

tracks, device for removing. L. D. Craig . . . . . . •  261,484 
Snow melting apparatus, F. D. Riker . . . . . . . . . . . . . . . 261 .484 
Snow plow. D. E. Grove . .  . .  . . .. . . . . . . . . . . . . . . . . .  261,339 
Soap tab l et. W. J . Hou.ton . . . . . . . . . . . . . . . . . . . . . . . . . .  261,156 
Soldering machine, A. Lusk . . . . . . . . . . . . . . . . . . . . . . . .  261,366 
Sole fastelling. J. M. Estabrook . . . . . . . . . . . . . . . . . . . . .  261,213 
Sower, fertilizer, J. Ii. Halteman . . . . .  . . . . . . . . . . . .. :261 ,517 
Speaking tube attachmen t, W. R. Balch . . . . . . . . . .  261 ,196 
Spindle and bearing therefor. G. E. Taft . . . . . . . . . . . 261:275 
Spinning and twisting fibrous material, apparatus 

for, Broadbent & Mitchell . . . . . . . . . . . . . . . . . . . . .  261,300 
Spittoon . D. Hallum . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  261,842 
Spring. See Buggy "pring. Vebicle bolster spring. 
Springs, machine for making COiled, J. Dubelman, 261.319 
Stamp. hand. B. B.  Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.229 
Stamp-mill mortar. H. Bolthoff . . . . . . . . . . . . . . . . . . . . 261.297 
Stand . See Bottl e stand. 

Starch separator. P. n. Grimm . . . . . . . . . . . . . . . . . . . . .. :261.445 
Stave jointer, J. Spaulding. Jr . . . . . . . . . . . . . . . . . . . . . . 261,179 
Steam boil er, G. H. Babcock et al . . . . . . . . . . . . . . . . . . . 261,122 
Steam bOiler, S. L. HIlI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,348 
Steam boiler. J. Rodie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.2b8 
Steam boiler., variable fire arch for. F. W.Merr:lam. :261.469 
Steam generator, Vogbt & Adams . . . . . . . . . . . . . . . . . . '261 .412 
Steam , utilizing exhaust, H. T. Litchfield . . . .. . . .  _ :261 .168 
Steam wasber. A. O'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . .  '2£1 ,170 
Stove cover lifter, W. F. Shuter . . . . . . . . . . . . . ... .. .  :261.393 
Stove pipe jOint, J. Naughten . . . . . .  . . . . . . . . . . . . . .  261.473 
Strainer and steamer. food, Dorsch & LlndJllel" . . •  261,142 

Strap. See Boot strap. Bitching strap. 

. I �thttdiroltmtnt�. 
�traw and stalk cutter., J. T. Flanagan . . . . . . . . .. . . . . 261.329 

• . • • • _ • Suspenders, G. H. W. Curtis . . . . . . . . . . . . . . . . .  o e . . . . .  261.140 

I 1 1 I I!u d e  I'nge, each l nsel'Uon • - - "a cents n h n e .  

Telegraph. railway train. C. F. McGlashan . . . . . . . .  261 .310 Hac1. Page. each In �el't,i on _ _ _  $1.00 a l i n e .  

Telegraph transmitter automatic R.  Van Hoven- . (About eight wor<is to a line . I . ,  
Engramngs may heari arivert,sements at the same rate 

bergh. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  261,410 per line. by meas1.trement. as the letter press. Ariver-
Telephone. acoustic. W. D. G. Quigley . . . . . • • • . . . .  261.1N tisements m1.t8t be receiveri at p1.tiJlication q11ice as earty 
Telephone switch apparatus. T. N. V all . . . . . . . . . . . .  261. 186 as Tkursriay morning to appear in next iSlfUe. 
Thill coup ling. W. A. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . 2�1.144 
Thrashing machine . J. Bennitt . . . . . . . . . . . . . . . . . . . . . 261.126 
Tbrashing machine. grain, J. H. Melick . . . . . . . . . . .  261.167 
Tidy piu, C. C. Crosman. . . . . . .  . . . .. . . . .  . .  . . . . . . . . . . . 261.200 i 
'l·ie. See Bag and sail tie. 
Time recorder. watchman's. A. B. Goodrich . . . . . .  261.149 

Tongue coupling. vehicle. J. L. Metcalfe . . . . . . . . . .  261.316 
Torch. gas lighting. E. 1'. Gleason (r) . . . . . . . . . 10.159, 10,160 
Torpedoes. compound for railway signal. J. F. A. 

Mumm. . . .  . . . . . . . . . . . . . . .. . .  . . . . . . . . . . . . . . . . . . . .  261.247 
Toy bank. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.419 
Toy. mechanical . H. O. Lund . . . . . . . . . . . . . . . . . . . . . . .  261,244 
TraCing wheel . M. E. Kellogg . . . . . . . . . . . . . . . . . . . . . . .  261,359 
Tree. See Saddle tree. 
Tricycle. B. F. S loan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 261.395 
Trolling spoon, L. C. Wylly . . . . . . . . . . . . . . . . . . . . . . . .  261. 1 94 
Truck, car, J. "McJ..i8.cb lan . . • • . • • • . • . . • • • • .  , . '  • • • • • • . •  261,371 
Truss, hernial, C.  MorrilL . . . . . . . . . . . . . . • . • . . . . . . . . .  261,168 
Type setting machine, J. North . . . . . . . . . . . . . . . . . . . . .  261.378 
Umbrella slide. Grataloup & Leymarle . . . . . . . . . . . . .  261.1 51 
Valve. See Organ valve. 
Valve. balanced slide. J. B .  Conrad . . . . . . . . . . . . . . . .  261.206 
Valve, steam actuated, W. Royce . . . . . . . . . . . . . . . . . .  261,485 
Valve. three way. J. A. Groshon . . . . . . . . . . . . . . . . . . . . 261,224 
Vapor burner. M. L. Be.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,423 
Vapor burner, C. A. Stockstrom . . . . . . . . . . . . . . . . . . . .  261,403 
Vehicle bol ster spring. C. A. Howard . . . . . . . . . . . . . .  261.849 
Vehicle brake. R. M. Quackenbush . . . . . . . . . . . . . . . . . 261,255 
Vebicle running gear. B. M. Soule . . . . . . . . . . . . . . . 261,269 
Vehicle sbifting rail, A. Gould et al . . . . . . . . . . . . . . . . .  261,H3 
Vehicle,  two wheeled. D. R. McLennan . . . . . . . . . . . .  261.372 
Vehicle wheel . W. F. Crowell . . . . . . . . . . . . . . . . . . . . . . .  261.314 
Vehicle wheel. P. Gendron . . . . .  . . . . . . . . . . . . . . . . . . .  261.222 
Velocipede. Van Meter & Hesser . . . . . . . . . . . . . . . . . 261.411 
VelOCipede, flying. Wyke & Bancroft . . . . . . . . . . . . . .  261,290 
Veneer d ish blank machine, J. It. Allgire . . . . . . . . . . 261,120 
Ventilating soil pipes. device for. J.D.Harrington. 261,451 
Ventilation, J. R. Sh irley . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,488 
Ventilator. See Mining sh aft ventilator. Win-

dow ventilator. 
Ventilator. A. B. Summers . . . . . . . . . . . . . . . . . . . . . . . . .  261.404 
Ventilator wheei or fan . J. M. Blackman . . . . . . . . . .  261,128 
Violin case. j. W. Harlow . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,450 
Wa�on brake. V. Gilsinger . . . . . . . . . . . . . . . . . . . . . . . . .. 261 .333 
Wagon. dumping. M. M. Clark . . . . . . . . . . . . . . . . . . . . . .  261,3Oll 
Wagon . dumping. H. F. W. Koehler . . . . . . . . . . . . . . .  261.362 
Wagon. side bar. Scofield & Cooper . . . . . . . . . . . . . . . . .  261.3'Jl 
Washer. See Steam washer. 
Washing machine. J. I. Dalbey . . . . . . . . . . . . . . . . . .  261.515 
Watchman'S register. C. E. Sanford . . . . . . . . . . . . . . . 261.388 
Water closet mechanism. D. S. Keith . . . . . . . . . . . .  261.358 
Water closets. etc . • stop cock injector for. W. L. 

Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.155 
Water e l evator. H. F. L. W.  De Romllly . . . . . . . .  261.436 
Well point or strainer. drive, O. B. Olmsted . . . . . .  . 

261.251 to 261.953 
Wheel . See Car wheel . Tracing wheel. Vehicle 

wheel , Ventilator wheel. Wind wheel. 
Whillletree Iron. C. Gardner . . . . . . . . . . . . . . . . . . . . . . . . .  261.219 
Wind wheel , O. D. Thompson . . . . . . . . . . . . . . . . . . . . . . .  �61,495 
Windmlll. Gorrell & Post . . . . . . . . . . . . . . . . . . . . . . . .  261,442 
Window ventilator, S. K. Addoms . . . . . . .  . . . . . . . . .  261,291 
Wire barbing mach�ne . G. C. Baker . . . . . . . . . . . . . . .  261.123 
Wool oiling machine. E. M.  Hewson . . . . . . . . . . . . . . .  261,452 
Wrench. See Pipe wrench. 

DESIGNS. 
Advertising disk o r  plate. E. L. Moodie . . . . . . . . . . . . .  13,062 
Button. J. A. Deknatel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.048 
Card cover, G. Brueck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,040 
Carpet. F. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.035 to 13.038 
Carpet. W. A llinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.039 
Carpet, T. On.low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.0114 
Carpet. T. J. Btearn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.067 
Chain link. S. Davidson. . . .  . . . . . . . . . . . . . . . . .  13,045 to 13,047 
Glassware. lll. T. Burgess . . . . . . . . . . . . . . . . . . . .  13.041 to 13.043 
Inkstand, J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.066 
Jacket. M. A. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,052 
011 cloth. C. T. & V. E. Meyer . . . . . . . . . . . . . . . .  13.053 to 13.031 
Pipe mouthpiece. W. Demuth .. . . . . . . . . . . . . . . .  13.049. 13,050 
Souvenir. W. n. Curry . . . . . . . . . . . . . . . . . . . . .  . . .  ' "  13,044 
Toy fulminate exploder. E. L. Morris . . . . . . • • . . . . • •  13.063 
Watch pendant. E. C. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . .  13.051 
Wrench. B. F. Pickering . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,065 

TRADE MARKS. 
Axle grease. A. J. Wi.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  9.555 
Brushes, S. Maw. Son & Thompson . . . . . . . . . . . . . . . . . .  9.557 
Butter color. N. S. Capen . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,549 
(jigars. W. R. Irby & Bro . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,554 
Cocoa. breakfast. H. I,: Pierce . . . . . . . . . . . . . . . . . . . . . . . .  9,560 
CosmetiC, J. R. ,\Yilliams . . . . . . .  . . . . . . . . . . . . . . .  . . . . . .  9,563 
Cotton goods. Tremont & Sulfolk MlIJs . .  . . . . . . . . . . .  9.562 
Dictionary of the English langnage. Century Com-

pany . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.550 
Edged tools, Collins Company . . . . . . . . . . . . . . . . . . . . . . . .  9.551 
Firearms, American Arms Company . . . . . . . . . . . • • . . .  5,547 
Marsh maJlow drops and other candles. Boyd . 

McCook & Co . . .  . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  9.548 
Medicinal preparations, certain. Pollard & Co . . . . . . 9.561 
Medicines. Ointments, liniments, perfumery, and 

cosmetics. F. Damour . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.552 
Soap powder or concentrated soap. R. J. Paine . . . . . 9.559 
Spool cotton, Kerr & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,556 
Tonic, Gross & Delbridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,553 
Washing powder. J. Napier . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.558 

English Patents Issued, to Americans. 

From July 11 to July 14, 1882. inclu.ive. 

Braiding machine. F. L. Veerkamp et al . • Philadelphia. 
Pa. 

Cigarette machine, C. G. Emery. Brooklyn . N. Y. 
Electrical conductor. supports for. J. M. Stearns. Jr., 

Brooklyn. N. Y. 
Electrical lamp. C. A. Van Cleve. Metuchon. N. J. 
Electric lighting. E. T. Starr et a!.. Philadelphia. Pa. 
Electrical meter. T.  A. Edison. Menlo Park. N. J. 
Elevator. safety apparatus for. V. W. Mason. Provi-

denCe. R. I. 
Fire box, It. L. Walker. Boston. Mass. 

Locomotive engine. G. Simpson , Philadelphia. Pa. 
Musical instruments, C. G. Conn, Elkhardt, Ind. 
MUsical instrument •• M. Gaily. New York city. 
Nut lock. J. F. Goodridge. Boston. Ma ••• 
Plant cleaning machine , D. Burr. New York city. 
Printing press, A. S. Doane. New York city. 
Rolling m!ll. C. B. Sill. Youngstown. O. 
Shoe burnishing machine. C. J. Blakeley. WI •• 
Wire covering;J . M. Stearus. Jr •• Brooklyn, N. Y. 
Wire covering. T. Wallaee, Ansonl,a, Conn. 

T H E  B EST A N I)  \" n t:.A i" C:ST. 
TRAD E ® P E. R I N  tk) MAFlK� 

Silver Finish. 

..��.J�:A:'r1Y&. co, \' . I , , iii·'" 
.A.. FA V � co., 

(Cincinnati, Ohio, U. S. A." Exclusive AgentR and Imuortel's for the United States, of the 
CELEE:g,ATED 

P E R I N  BA N D  sAW BLA D ES,  
Warranted 8UpeJ�-toJ· to all others tn qllali,ty,jin. 

t:lt;�r::e����:" !��f:,���I.�n;��::��d��a�t!��: 

THE BERLIN METROPOLITAN RAIL-
way.-By William Bird. Full account, with descriptions 
of foundations . bridges, permanent way, cost, and de­
tails. W ith 14 figures . Contained in SCII<NTIFIC AMERI­
CAN S OPPLEMENT, No. 338. Pri ce 10 cents. To be had 
at this office and from aU newsdealers. 

SALIC YLIC ACID IN YELLOW FEVER, 
Cholera, etc.-A paper, by Dr. T. Brown Henderson, 
givjng an account of the recent successes that have been 
obtained from the use of salicylic acid as a prever:tive 
of zymotic diseaEes. Contained in SCIE :\" l' I FIC AMERI­
OAN SUPPL>;M""T, No. 338. Price 10 cents. To be had 
at this office and from all newsdealers. 

Perfect In every particular. 200,000 sold yearly. 

NEW HOME SEWING MACHINE CO., 
30 U n ion Square, N .  Y. 

Chicago, nI8., Orange, Mas8., or Atlanta, Ga_ 

CONSUMPTION.-A .. PAPER, BY PROF. 
Tyndall, presenting an a.ccount of Koch's recent impor­
tant researches into the etiology of tUbercular disease. 
�'?J��iI�:1�: ifr�:�;�F:fo i:��aCai�h��T�Kt�!'!��Tfr�� 
aU newsdealers. 

IW)punching Presses 
i1 DIES AND OTHER TOOLS "'UI.�OO1ltta4lol 

IHEET METAL COODS, DROP FORGINea. A.,. HAMMERS slil" & Ptrker Press Co, 
1I14&ID_n, (lOll ..... 

M I N E R A L  W O O L .  
This Fireproof and Indestructible material success­

ful ly prevents l oss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fll'e in walls. 
partitions, fl oors of dwellings. 25 cts. per cubic foot. 

U. S. MINERAL WOOL CO., 16 Cortlandt St . . N. Y. 

THE DETERMINATION OF SEX IN 
Generation.-A paper. by Dr. T. M .  Harris presenting 
a new theory and giving the results obtained by its 

rJ'��i;���F�� �.'if.:::ci'J��uoM:;,��ki�M��3:f��t�m�� 
10 cents. To be had at this office and from all new.­
dealers. 

PAT E N T S .  
MESSRS. MUNN & CO.,  in connection with the pub. 

lication of the SCIENTIFlC AM'RICAN, continue to ex· 

amine Improvements, and to act as Solicitors of Patents 

for Inventors. 
In this line of business they have had thirty-five 

years' experience. and now have !lneq1.taleri (aGilities for 
the preparation of Patent Drawings, Specifications, and 

the prosecntion of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messra. 
Munn & Co. also attend to tbe preparation of Caveats. 
Copyrights for Books. Labels. Reissues, Assignments, 
and Reports on Infringements of Patems . AU business 
intrnsted to tbem i s  done with special care and prompt­
ness. on very reasonable terms. 

A pamphlet sent free of charge. on application. con­

taining full information a bout Patents and how to pro 
cure them; .directions concerning Labels, Copyrights. 
Designs, Patents, Appeals, Reissues, Infringements. As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents , etc. 

We also send. free of charge. a Synopsis of Foreign 
Patent I,aws , showing the cost and method of securing 
patents in all the priucipal countries of the world. 

M UNN &: C O . ,  Sol1citon of' Patents, 
261 Broadway, New York. 

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

© 1882 SCIENTIFIC AMERICAN, INC



AUGUST 1 2, 1 882.] 
Fo .... d e d  by Mathew Oarey, 1.'186. 

BAIRD'S 

FOR PRACTICAL MEN. 
LZST lSJ"O. B. 

Bl·own.-Flve Hundred and Seven Mechanical Move-
ments. By H emy T.  Brown. 12mo. . . $1 00 

n}�'L�'N::-�;:;"�"t:..�el�\l��rr��e�ei���:cal Ph
.
ySICS·$l

BJj 
Bll l l ocl<.-'1'he American Cottage Builder. By John 
B!II�Oc1�:_i?b"e

n
ft�

a
d��g�ts �'f°Archltecture and B�r12 

Ing. By J. Bullock. 250 engravings. 8vo, . $3 50 
nil l'ah .-Pract-Ieal Rules for the Proportione of Modern 

����jl'.'lr�r:h�
iI����

r Land �nd M
.
arlne 

.
Purp��e� 

llu l' I l!!l .-The American Woolen Manufacturer. By 
Geo. C. Burns. I l lustrated with numerous diagrams 
and twelve samples of c loth. 8vo. . . $6 50 Bn�r:s:-��g1�sms of 

.
Free Trade .

. 
By Sir John Bar$f� 

UYI'Il .-The Complete Practical Distiller. By M. La 
Fayette Byrn, M.D. Illustrated. 12mo. . $1 50 

B..kl' l Ic.-HandbOOk for the Artisan, Mechu,ntc, nnd 
8vl:t

ne�r. B: Oli�er B�ne. 185 W�Od engrav�g& 
n)' rn e .-Pocket Book for Railroad and Civil Engineers. 

By Oliver Hyrne. l8mo. r!"ucks, . . $1 75 
B)']'ue.-'rhe Practical Metal 'Yorker's Assistant. 6()9 

engJllvings. 8vo, . . . . . $7 00 
nnl·;�e.

-§�6' Practical Model Calcul�tor. �y 0M;� 
Unbi l lct  IHni,cl" S Album of Fnrniuu'e. 48 plates. 
c�flf,�:iJnlll ."':'slgn i,Vrlth:ig and 'Glass ·EmboSSlng.

$
3Jj! 

James Calliugham. Illustrated. 12mo. . $1 50 
Caml)i n .-A , .>mctical 'l'reatise On M echanical Engi­

neering. By Franc!s Campin. 29 Plates .  100 wood 
engravings. 8vo. . . . . . $5 00 

Ca,·ey.-A MemoIr of Henry C. Carey. By Dr. Wm. 
C��?c

e
;:_�llt,� tJ��.���I�f �J�'IJ l?�Ob�'cnl'ey': 

$0 75 
Harmony of Interests. 8vo. Cloth. . . $1 50 
Manual of Social Science. Cond�nsed from Carey's 

I I  Principles of Social Science." By Kate McKean . 
12mo. . . . . . . . $2 25 

���c�I�:"o'}
t
s���l��l���e. �3�Ol •. 8vo. Cioth, $� � 

The Slave 'l'rade. Domestic and Foreign : Why it 
eXists" nnd How It may be Extinguished. ( 1R5S.) 
8vo. doth. . . . . . $2 00 

T�t:;p�!i. ��cra�:Vr.\:e";�J'i����
i
��gr!? ��:n!;,,18�g.

n
$� � 

C���'I�'iii�';rr�t��:s'2 �ho�� ����t�uctlO� and . 
Worl1�

n&i 
CnOI)eJ·.-A '!'rentise on the Use of Belting for the 

Transmission of Power. lIlustrated. bvo, . $8 50 
Colbll l'll.-The Locomotive Engine. 12mo, . $1 00 
Cr

2
1!'i,'

.
' �i;prr

h�r:dc'\�t�� La�or, or
. 
the ChristIan Ut

�fi� 
Cnolcy.-A Complete Practical Treatise on Perfumery. 

By A mald J. Cooley. l�mo. Cloth, . . $1 50 
C" ai k.-'I'he Practical American Millwright nnd Miller. 

Dy David Craik, Millwright. Numerous wood engra.v-
C!�����)�i��f¥eEll�

t
i��l '�;�attse on the Manufac�t� 

. of Soap and Cand loo. with a glance at the Industry of 
, Fats and Oils. I l lustrated. 8vo, . . $7 50 Cl'i!Oltinn i .-Perfumery and Kindred Arts. By R. S. Cristiani. 8vo. . . . . . $5 00 
Cl·",)I<e�.-A Practical Handbook of Dyeing and Calico 

Printing, with Specimens of Fabrics. 8vo, . $15 00 
Crook�I!t.-Select M ethods in Chemic!!l Analysis (chiefly 

Inorganic). W ith 22 illustrations. 12mo, . $5 00 C�PJ!���;Tli�, Univ�r.al Stair B�ilder: Illu�trate�
2 
bJj 

Davidsnll .-A Practical Manual of House Painting. 
Grainin�. Marbling, nnd Sign Writing. With 9 colored 
UlustratIOns of Woods ana Marbles, and many wood 
engravi ngs. 12mo, . . . . . . $3 00 

Davie!l'.-A "J.lreatise on Metalliferous Minerals and 
Mining. With 148 illustrations. 12mo. . $5 00 

Da vies.-A Treatise on S late and Slate Quarrying, 
SCientifiC, Practical, and Commercial. lfiustrated. 
12mo. . . . . . . . $2 50 

De (�ratl:-The Geometrical Stair Builder's Guide. 
lJy Simon ita Graff. 2'l steel plates. 4to. . $2 50 

De li o n i nck-Hietz.-A Practical Manual of Chern i-
��I:J)�r;:

s
�d��� t�"r't�b't!?'I�r.,t· r.t!:r���I�';M.:':' 

with Notes and an Appendix on Iron Ores, by A .  A. 
Fesquet, . . . . . . $2 50 

Duul'au.-Practical Surveyor' s Guide. By Andrew 
Duncan. 12mo. . . . . • $1 25 
Ilr 'l'he above, or any of our Books, Bent free of post­

a�e, at the publication prices , to any address in the 
world. 

ar' Our large Catalogue of Practical and Sclenti1lc 
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literature of Science applied to the Arts. sent free, and 
free Of postage. to any one, In any part of the world, 
who will furnlsb hIs address. 

HENRY CAREY BAIRD & CO .• 
Indugio

i
�� }��
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ALL _ - -J:: 7 CAST INGS FR�M �ECIA\ERNS � . ---E-ABL A N D  FINe GRAY IRON IILSO ST EEL  

DEVLIN " co- j f i NE TINNING JAPAN PA'!.- � 
I S "'I \.i FIN I SH INC . N IN G  � 

o TttOMf' LEHIGH liVE 6< AMERICAN 5T PHILA ,_ �2-<i. 

NOTICE 
To M i l l  Owners, Mach in ists , Etc .  
NEW STEP for Vertical Shafting, just patented ;  

reduces friction and oil 00 per cent.j prevents wea.r ;  
n o  heating. State ri�hts and Canada patent for sale. 
For CirCUHl.TS, address 

WILLIAM CI:tOWE, 409 Harrison Ave., Boston, Mass .  jThe Victor Rock Drill 
WELL BORER AND PROSPEOTO]L' 

The Diploma and Prize Medal awarded It at 
the" Centennial ' · in 1876. �ty.nxoft.hes� hand machine6 ord�edinond day. Ilr'Good 
active Agents can clear M125 per 
week. saud for Circula.rs ana Terrus. 

. .a.d�1IIi W. WEAVER. l'hoonl:l;viIIe. 1'a. 

EQUIDISTANT GEAR CUTTERS. - A 
valuab ' e  paper. by C. W. MacCord, Il'iving- detailed direc-
��� s�o�s Ctl�t��k���:�ei���el?c�:�:e�gl��CI�rrtl f��; 
i l lustrative diagrams. ( 'ontalned in SCIENTIF IC AMEItI­
CAN SU J·PLKME�T. No. 33;1 .  Price 10 cents. To be had 
at this office and from all nCW8dc_".:.le...:r"s_. ______ _ 

DROP FOI{GINGS g� ���� 
B EEC H E R  8< PEC K ,  N EW HAVEN CON N .  

Agents WantedC"'4S'" 
5@

S' M .  S PE�CEU 
Sells Rapidly. :';; j :i  112 Wash'n St., 

Particulars free 0 r4 U Boston, Mass. 

Intelligent DUll Operators in every 
State in America Use 

$titufifi t �tutritau. 

ROO FI N C .  
�'or steep or fiat roofs . Appifed by ordinary workmen 
at one-third the cost of tin. Circu i ars and samp les fl'ee. 
Agents Wanted. '1'. NEW. 32 John Street, New York . 

M A C H I N E R Y 
of every description. 121 Chambers and lOS Reade Sts., 
New YOrk, TH I'; G];;ORO � PLACE MAOHI"ERY AOI<NCY. 

O'U� :J..O-�OEU!!l:m 
Spark-Arresting Thrashing Engine 

has cut 10.000 feet pine lumher In ten hours. 
Will burn wood six feet long, coal. straw. and corn stalks. 

Send for Price List and Catalogue " A "  2. 
Box 1207. B. W. PAYNE & SONS, Corning. � .  Y. 

B I B B 'S Ceit brated Original 
:BALTIMORE · 

FIRE-PLACE HEATERS To 'll'arm upper and lower room ••  '[he I,&tlusomeet, mOlt economical Coal /Stove. in the world. 
B. C. B IBB &. SON Foundr,.. O ffi ce  and Sale!room'j 
B�it:�;;j.h��tMd. MAROLEJZIi:D SLATE MANTELS. @,,8end /O'J' Oircula1·S. 

BEA TTY'S �:���:r�����
s
d��nl �l�

n
3�t�����e 

free. Address Dall iel F. llcntty, Wusf.iu2"l:on ,  N . J .  

BUFFALO FORGE CO.�:;���rRS. 
N E W YO R K  B E L T I N O  A N D  P A C K I N O  C O M P ' Y .  

The Oldest nnd J,nrgest llInllufnctlll'ers of the Ol'lg innl 
S O L I D  V" U L O ..A. N' I T E  

E M E R Y W H E E L S .  
.,\ 1 1  nth,-r kinds lII1 1 tn l, i o1 l8 and Jllfcriol'. Our name is stamped in full upon ull our 

standltrd UE l�'l' I N (' ,  l'A C I\. I N G, and RUSE. 
JOHN H. t'ifj,"�"vllf.'i'I.�';!�tK UElll'lNG 

�lFArtKC�m� K2w YORK. Emery Wheel. IS E» E. C X .A.  L 1"iT O T X C :EJ _  
Olvillg to t he  recent great fire i n  tbe " \Vol'ld " llu i ldi uR', 0 11 1' office hfts been l'emoved "as nbovc. 

lUAN UFAC'l'U1tE ItS OF 

WIRE ROPE ,  BR IDGE  CABLES, SH IP  R IGG ING ,  
Tramway Ropes,  Champ ion  Barbed Wire,  etc ,  

E»Ois:i:Tx"rE 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other :Blower. 
P. H .  &. F. M .  R O OTS, M a n ufact u rers, . 

C O N N E R SV I L L E ,  I N D . 
S. S. TOWNSEND, Gen. Agt. , 6  Cortland St . •  8 Dey St., 
COOKE & CO . ,  Selling Agts . ,  6 Cortland Street, 
JAS. BEGGS & C O . ,  Selling Agts . 8 Dey Street. 

N'EVV YO��. 
SEND F O R  P R I CE D  CATALO G U E. 

S A LE, 
One-third or one-11311 interest in an old estnbl tshed 
Steam. Has, and Plumbing business in a manufacturing 
cIty of good ,Ize. None but a good practical .team litter 
will be acceptable. A German preferred. Add res. 

B. M.  HOLMAN, �'t. WIlyne, Ind. $72  A WEEK . $1 2 a day al lr"me e"s i l y mnde. Costly 
ontfit free. Ad d ress 'I'lluE & Co., Angnsla . Me. 

'=il � Z:�Q) Vl "t;/r .,"-2. SPRI\.Y� 
0.. �� ",, 0-, .", ift:. . =-� n U R1 F 
h � � �� l�eJ �I�FEED W� 
- �VI <..l t-""" ""'£' o« ). 1 c-r � � Ii: < 6  f ; z  FOR STEAM B O I LERS o Q � ::I:  ��ID � U.S. &. fOREIGN PATENTS 

SPEAKI NG  TELEPH O N ES .  
TlU: HIE IUCAN IIELL 'J'E1 ,Ern o � .: COm'A N Y ,  

W. H. FOl fBES, W. R. DRIVEIt, THIW. N. VA I L, 
President. 1'1·ea8'Wrer. Gen. Manager. 

Alexander Graham Bell ' s  patent of March 7. 1876. 
owned by this company, covers every form of appaJ'atus, 
including l\f.icropbones or carbon 'l'elcphone!:!, in which 
the voice of the speaker cause� electric undu lations 
corresponding to the words spoken , and which nl'ticu :a-
�g�
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cuit on final hearing in n. contested ca.se, and many 1n­
j unctions and final decrees bave been obtained on them. 
t�f:Jfio;��Y���n����s°'.;r
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Blake. Pbelps, Watson. and others. 
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can be procured directly or through the author zed 
agents of the comrmoy. 

All telephones obtained except from this company. or 
its authorized licensees. are infringements ,  and the 
makers, sellers. and usere will be proceeded against. 

Information furnished upon application. 
Address all communications to tbe 

A lll l> J U C A  N 1I �: I . 1 .  'I']' I . IW U ( ) N E  V ( ) IIU'A N Y, 
nti ll l i l l, St l'eet, Bost on ,  ll l IlSS.  

NHAHffiHill�MEN'S SfN S :nVE P�P E R 

, ���o����;�o: 1 8 X 2 1.  P [ R  P O Z  50 CTS  '24)(  l B  t l  2 S  . � .  21)(  + 0  2 0 0 • 
SE�D FOR QUOTATI O N S  FOR OTHER S I Z E S  A LI BERAL D I S COUNT 0 L ARGE 
U S ERS THOS H M�COLllN P H OTO G RAPH I C  S U PPLI E S  PH I LA .PA 

O H I O  STATE  U N I V E R S ITY ,  M pchln icai Department. 
Tbe best place In the West to study Mecbanical Engi­

neering. Laboratory method. Shop practice. A l l  mod .. 
er

����:�!
a
Dj'�;f. ��ii{?

n
Jici1i r �sl()�

s
,
e
t�r�I�I!�':;8' o. 

Office and \Vol'ks :  I Send for \ Office nnd Wnl'ehOll�e : 
CO MPO SITION OF A M ERICAN W I I,KESBAItItE, PA. \ price IIst. / 87 I,l REIt'I'Y ST., NEW YOllK. THE 

Grasses.-Abstruct of " paper. by Clifford I:ticbardson. 50 ET,EGANT NEW STY I.E CARIlS, Gi l t  
Fringe, Chromo, Fan. Ivy Wreath. Gilt Vase of 
Roses).etc.� no  2 nli h:c, name on, lOc. AKent's book 

of samples , 20c. G (I ROO N J' It"l" G CO.,  N orthford.Ct. 

Your Own Cards, f.ab,ls,  
etc. Pr •• s $3. 
Largor Size $8. 

13 other sizes 1<'or business, pleas 
ure, old, or young. Everything easy 
by printed in strnctions. Send two 
stamps for Catalogue of Presses, 
Type, Cards, etc . , to the factory, 

-li.clsey & Co., IUel'idcn, Coun. 

APPARATUS FOR VERIFY ING THE 
llluminating Power and Density of Ulumlnating Gas.­
Description of a new system of testing gas, and of the 
various apparatus used in the di1ferent operations. 
Photorheometer. Testing apparatus. Burner-anal;rzer. 
Vel'ifYiD

\
apP&l'atus. Illustrated with six figures. Con-

�I��
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newsdealers. 

THE PA��� SC�OL DESK GARRETSON� EXTENSION 

STORAGE OF POWER. -BY PROF. W .  E. 
Ayrton, F.R.S . A lecture delivered at the London 
Institution. pre.entlng in a clear light the conditions 
under which power can be stored up economtcal ly. 
�l�
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billty. The lighting of trains by the secon�ary battery. 
Contatned in SCIENTnnc Ai\I ERIOAN SUPPLI<;M I':NT. 
No. 33�. Price 10 cents. To be had at this office and 
from all newsdealers. 

ST E A M  P U M P S 
Of eve)')" de8C1·�tjon oll fl for ev.�ry 
�I���ct:rt·y. 'B���pt�:d�fu��� rr����:: 

�;:�rfa����������sV:
l
t���i��� 

Pumps and Boilers for Railway 
Water Stations. Adopted by 
twe��i�r.a �l��� �. go��nes . 

Dayton, 0., 
24 W. Lake St., Cblca�o, Ill . 

Send for descriptive catalogue. 

WATCHMAKERS. 

presenting j n  tabular form the avera�e composition of 
various J,!'rnsses, and showing the relat IOns of cultivated 
and wi l d  grasses toward ea.ch other a,n d to simi lar specif's 
as grown in Germany. Contained in SCIF:NT1P I C  AM ER I ­
CA N  S U PPL""iMl<;NT,  No. 3 3 6 .  Price 1 0  cents. T o  be 
had at this office and from all newsdealers. 

WITH ERBY. RUGG & RICH A  RDSON. 'Manufacturers 
of Patent Wood Wodcing M achinery of every descrip­
tion. Fac1lities unsurpassed. Shop formerly occup1ed 
by R. Bal l & co" Worcester, Ma". Send for Catalol'(ue. 

HOW TO CASEHA R D E N. 
Inclose 10 cents for sample. Address R. T. K[NG. 

No. 633 South Front St., Columbus, O. ----- --- - ----C"III!:))E" li»)E»I'fr'�TILE AND CLAY RETORTS ALL SHAPES. r j ll�� !QJ'!r\j��rl\. ::: BORGNER & O'BRIEN .� � 
23 !.!! S T .  Aa O VE R AC E ,  P H I LA D E L P H I A .  

SICK HEADACHE.-BY D R .  T. C .  SMITH. AB��o
E
r
R
e
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s. 'Is,eoeO

t
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CO".,
Wwh!r�g::'�.;��s��e by CONSTITUENCY OF W OOD. -TA BLE S  

A study o f  the causes a nd  symptoms, and the mode of " W showing the actual amount of solid motter per cord In 
�r�at:��i

c °
i1'lthis distr�sSing atrection

N C&3t;in�d )n $ 5 to $ 2 0 per day at borne. Samples worth $5free. i��!���£���e�B���;O?o
d
rS'sr�a�

t
��;;;:Nri: ������e�� 10 c1eli:n{s To belEh"aIOdAaNt tUhl'S' l'oLEffiMceENaT'd fOr'om al'l ne

rICs
e Address STINSON & Co. , Portland, Me Conta.ined 1n SCIENTIFIC AMERICA1\" S n p P L IJ;ME !\'T,  No. . n w - 333. Price 10 cents. To be had at til is office and from dealers. all newsdealers. .�. o E  BCAS S MFG Co �. � -. C  1\ _ .  . __ . -.... 

�RASS TOR R I N GTO N - CO N N .  VJI R f:' 
C �tpPER MATER IALS FOR METALLIC . AND 
I N  SHEtTs�"'II1IJN -:;:-- ';:-P C I A\''t"'< B LANKS 

I C E  M A K I N G  M AC H I N E S 
A n d  M ac h i nes fo r Coo l i n g  B reweries,  P o r k  P a ck i n g E sta b­

l i s h m e n t s ,  C o l d  Storage W a re h o u se s ,  H o s p i ta l s ,  etc. 
SEND FOR ILI.UST1tATED A N D  DI>SCRIPTIVE CIRCU LARS. 

PICTET ARTIFICIAL ICE CO. (Limited) . 
142 Greenwich St., New YOI'll: City, N. Y. 

$ 7 7 7 a Year and expenses to agents. Outfit free. 
Address P. O. VICKERY, Augusta, Me. 

©\� CARY &. M OEN � . 

STEEL WIRE O F.0./.j){SCRIPTION @.ley � 
234 W. 2 9 . ST. EVERY & STEEL SPRINGS. NEWYORK CI1'I 

WEYMOUTH BRIDGE . -NEW BRIDGE 
recently erected over tbe Weymouth HUrb0r. With 
eleven figures. Contained in SCIF::NTf}�[C AMERICAN 
SUPPLEMENT, �o. 3:1 1 . Price 10 cents. To be had at 
this ofllce and from all newsdealers. 

$66 n week in your own town. Terms and $6 ontftt 
free. A ddres� H. HALLETT & Co., Portland, Me. 

© 1882 SCIENTIFIC AMERICAN, INC
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Inside Page, each inse'l'tioll - .. ..  "'�j, cents a line" 
Bacl,- Pa�e, each insertion .. .. .. 81.00 a line. 

(About eight words to a line.) 
Engraving8 may head advertisement8 at the 8ame rate 

per line, by meamrem&nt, a8 the letter pre88. Adver­
tisement8 must be received at publication ojftce as early 
as Thur8day morning to appear in next i88U�. 

T h e " M O N I TO R . "  
A NEW LIFTING AND NON. 

Best BOiler Feeder 
in the world. 

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

LI�ING INJECTOR. 
!. 

Abo Patent 
EJ E CT O RS, 

OR 
Water Elevators. 

For Conveying 
Water and Liquid. 

·�f" Pn::lt��:!�:,r:ie�U� 
N.A.T:EI:.A.N' db X>B..:mYFUS. 

Send ll>,catalogue. 92 & 94 LiI�erty St., New York. 
USE MACHINERY WIPERS. 

Guaranteed to take up ol.L and dirt. $30 a thousand. in-
C
l
�<Mow*
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ROCK  D RillS & A IR  COM P RESS ORS 
1 I N C E RS O L L  R O C K  D R I L L  C O . , 

PAR K P L A C E:  N E W  Y O R K .  

ATTENTION,  INVENTORS I 
Pittsbu'rg EXposit ion 

AND 

Penna. State Fai r  Comb ined 
OPEN FltSM SEPT. 7 TO OCT. 14.  

$4 1 ,1500 IN P R E M I U M S. 
'�peclaI Opportunity Cor t h e  Exhibition 

01' NeW' Inventions. 

For Prospectus and Premium List. address 
J. C. PA'J"I'ERSON, 

P. O. Box 89;,). Pittsburg, Pa. Secretary. 

B I T 
O R  

This Eit will bure thruugh all A\luS:o��'; �o¢s �without bei"fl withdrawn._ ,The worm will not clO!l. 
Send 

.
. for price !isL and catalogue. GARDN II;H, & CRAlI/D­

UCR, Gan' I Agents, 1321 Washingtun St. Boston, Mass. 

IImV'i BUILDING FELT, 
FOR LINING UNDER FLOORS, SHINGLES, 

WEATHER BOARDS, ETC. 
STRICTLY· FIREPROOF. 

In rolls .of 75 to lOO-pounds each. 86 Inches wide, two 
�����nesses, weighing 10 and 15 pounds to 100 square 

H . W. J O H N S  M ' F'C CO . ,  
87 Ma ide n Lane,  N ew York. 

Sole Manufactuter$ of H. W .  Johns' Genuine 
ASB ESTOS ROOFING, STEAM PACKING, 

BOII,Elt COVERINGS, PAINTS, ETU. 
Special prices to large consumers. Send for sample. 

X-A.T E NT -

COL D  R O L L E D .  
. /' S HAF TING . 
The fact that this sbattlng ha.s i5 per cent. greater 

strength; a .fiuer finish, and is truer to gauge, than any 
other in use,renders itllndoubtedly the nlOst economical. 
We are,als-o the sole manufacturers of the eEL I�BRAT l�D 
��t,"6;f�� ;;;���t;.�:'��d a��f�n
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application to . JONES & LAUGHLINS, 
T

�:J�tr.;�:�U�tn';.'i,§�:�' J;;r�:�g�fit
a. lIT Stocks .ofihis shafting in store and for sale by 

FULLER, DANA & FITZ, Buston, Mass. 
Geo. Place �l achinery Agency. 121 Chambers St . •  N. Y. 

COLUMBIA BICYCLE 

A
IS what every boy wants and 
what every man ough t  to have. 
Send 3c. stamp for illustrated 

. • • ••• • . catal

.

ogue, With

. 

price lists and full 
information. 

. 

T H E  POPE M ' F'G CO"  
597 Washington St., Boston, �Iass. . 

VOLNEY W .  MASON & CO., 
FRICTION PULLEYS. CLUTCHES , and ELEVATORS, 

PROVIDENCE; R. I. 

1:�s�THE�'lll*J*.WATCH CASE I 
Stevens' Roller Mil ls, 

FOR 
GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 'l'HE .JOHN 'I'. N O YE lUFG. UO.,  Buffalo, N. Y. 

I!!ilJLLI@H@j 
A At Low Price.. Large Assorted Stock. 

• &: F. BRO WN, 43 Park Place, New York. 

[AUGus1' l�, 1882.  

, .., U S E  T H E B E S T. Q,U A L I TY B E FO R E P RI C E . N8W AM E R I CA N  F'J LE C O. ,  T " E F I L.ES O F T H I :, r;OMPANY ARE TH l 8 1:.ST I N THE MAR':ET. , 
S K I LL E D  WO R K M [ N  PRE F E R  T H E M  TO H,A,N D C UT 

PAWTUCKE T P J U S.A ,- O L O 4,7 WHO L E S A L E IN £VERY STA T e  OF TI� F I I N ' O N  
. , • SAT I S  FA C T  I O N  G 1JA RANT E ED O R  M O N EY R E FU ND ED. 

I R I D I U M :  
'rHE HARDES'r METAL KNOWN. 

Iridium I "  not attacked by acids or alkalies ; 
not oxidized in tlte ail> ; and is uJmost infusible. 
Its hardness exceeds that oftbe ruby, being- next to the dialliol ld. With these valuable properties, 
Iridium is, destined to supply many wants. It is now 
being use:...1 for Bearinus of Fine Scales and Bal­
Ilnces; Jewels of Watches, Clocks, and Compasses ; 
Styluses, Drawing Pens ; Dental 'rools'; Saws for Hard 
������e �r:�lro:��lor �fe��i�WJ�l�h{s ;B6�iif��r P����� 
for Telegraph Instruments ; Alloys of. Platinum, Gold, 
Bilver, Copper, �tc. 

Manufactured under John Holland's Process (Pat. 
May 10. 1881) only by 

THE A �[ERICA N  IR l IHUM CO.,  
S. E.  Corner Pearl and Plnm Sts., Cincinnati, Ohio. 

BO ILER FEEDER .  
(A Pump and Heater Combined.) 

Guaranteed to make more steam with 
less fuel than any other way of feeding 
boilers. Send for circular. Agents 
wanted. 

D. E .  R ICE, 
191 Atwater Street, Detroit, �lich. 

.. I,AFARGE " I'ORT],AND CEIUEN'l'. 
" n URHA M " English POU.T L A N D  UEIUENT. 
" KEEN E "  CEIUENT (Coarse "lid Superfine). 

These celebrated makes of imported cements for safe 
by JAMES BRAND, 85 Beekman St., New Yurko 

BOGARDUS' PATENT UNIVERRAL ECCEN­
TRIC' MILLS-For grinding Bones, Ores Sand Old 

CrUCibles, Fire Clay Guanos, 011 Cake, }j�eed, ('orn, 
Corn and Cob, Tobacco, Snutf, Sugar, Salts, Roots, 
Spices. Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and Whatever cannot be ground by other mills, 
Also for . PaintsJ 0-Printers' Inks, Paste Blacking. etc. 
JOHN W. TH01"SON, successor to JAMES BOGAR­
DUS, corner of White and Elm Sts., New York. 

JOHN HOI,LAND, 19 W. 4th St., Cincinnati, 0 •.• 
Manufacturer of all styles of nest Quality Hold 
Pens, Pen and Pencil Cases, Gold Tuothpicks. etc. 

Our pens received the highest award at Philadelphia 
� Exposition h for great' elasticity and general excellence. "  
SeiJ:�,:

s
�;'i����:li�I';,�:;'�fe:rN����,�e�%-ee. 

Working Models 
And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St . . N. Y. 

TOO:I?:El'1S :I?.A. T:ElN'T 
Asbestos Lined. Removable Covering, 
Made of Felt and Asbestos. For �_. 
��'i>\1'§

,
8T�.;}�g:,�£�!,

RS
Je

�� __ ,� 
Cars· Ice Houses, and HOT and 
COLD W A'l'ER PIPES. Easily applied by any one. 

Address CHALIU IUtS-Sl'ENtJE U O . ,  
__________ '_23 John �t., New York. 

W ln .  A. HAR IU S .  
I'ROVIJ)ENCE, R. I. (PA RR STREET),' 

Six minutes walk West from station . 
Original and Only bui lder of the 

HAIUUS-{)OUL lSS ENUINE 
Witll Harris' Patented Improvements, 

f1'om 10  to  1.000 H. P. 
---- --�-------

E VA P O R AT I N C  F R U I T  It= Treatise on improved methods 
SENT FREE. Wonderful results. 

. and General Statistics. Address . ..•. . . . Tables of Yields, Prices, PrOfits, 

, /  . AlIIERICAN 1IIANUF'G CO., 
4fTUrican FrvUJ)ricr. Waynesboro. Pa. 

ERICSSON'S 
Now Caloric PnmDill[ En[illO 

FOR 
DWEI,I.INGS AND UO UNTRY SEA TS. 

Simplest cheapest, and most economical pumping engine 
�6sgfu�iI����

r
tg����f6��i�C�1::��F;�ig:�iS���rate. 

DELAMATER IRON WORKS 
c. H. DELAMATER &: C'C)., Pl'oprietors, 

No. lO Cortlalldt street, New York, N. Y. 

ESTABLISHED l1l44. ., 
tJ" .  c ..  T O D .D , 

ENGINEER ,AND MACHINIST. II'Iax , Hemp, Jute, ROP\ Oaknm, and Bagging Machinery, SteaIJt E'lf1nes, Boiler�, 
::"b:ia. a

i1�� ��:'Z.d
e�i'C:'��eP�t::jfi-c"t':fe!�iam Engine an Force Pump 

I�� _ N�w Baxter p�. sat P. ottable . Steam ; .� .••.. >· e" . '� . e\1gjne! al'1) a�h:tIra'bly ·�� .t . of Ijght p(iw'ti�'
dfiving 

presses. pumplog water, 1ff��g . .  ing · •. co1fee, ginnlttg "'cotton, 
kinds of agricultural and m�. nic poses, and are furnls.lI!\ld at the 

wing low prices : - . . 1 
1 HO.l'.se . .  Power, $150 / 1 Yz  Horse Power, $190 
2 Horse Power, 245 . . .. • .  2Yz Horse Power, 275 
3 Horse Power, 290 4 Horse Power, 350 

Send for deSCriptive Circular. Address 
J .  C. TODO, Paterson, N .  J . ,  

Or No. 1 0  Barclay St. , N ew York. 

C
IVIL, !\'IECHANlCAI" A N D  MINING EN­. GINEERING at th� Ren�selaer Polytechnic 

lustitute, Troy, N. Y. The oldest enllineerin!!, school 
in Amertcs. Next . term, beg-ins :--,eptember , 14. The 
Register for 1882 contains a list of the graduates for the 
past 55 years, with their positions ; also, courSe of study 
requirements, eX'£,:{,V'1J)tl�i . 1l11ri�NE, Director. 

cerns employing night 
watchmen. Send for cir­
culars to E. nlHA USER, 

P. 0.Box 2875. 212 Broadway, New York. 

Establ'd EAC LE A N V I L S .  1 843 .  
Solld CAST STEEl, Face and Horn. Are Fu!ly War­
ranted. Retail Price, 10 cts. per lb . 

i' 

WESTON DYNAMO 'ELECTR IC -MACHINE 
The underSigned, sole agents for the above machine 

tor ELECTROPLATING .• AND ELECTROTYPING, 
refer to aU the prinCipal Stove Manufacturers. Nickel 
and SHver Platers \n the country. Over l,500uow in use. 
Are also manufacturers · of PU1'e Niclic l  Anodes, 
Nickf:'1.Salts, l'olishin2' Comp()sit ions of a�l kinds, 
and eVery variety of 'f?upplies for ·Nickel, SHver, and 
Gold Plating . mso. Bronze and Brass SOlutions. ' . Com­
plete outfits for plating. Estimates and catalogues' fur­
nished, U'Jon application. 

HAN S O N  &. VAN WI NKL E 
SOLE A GENTS NEWARK. N ,7. 

New York Olliee, 92 and 94 Liberty !!it; 

To Elect'Po'" Plate'Ps. BATTERIES, CHEMICALS. ANDMATE-
N U T T A P. P I" N C rials, in sets or Single, with Buoks . of Instruction 

for Gold, SINer, or Nickel Plating . .  THOMAS HALL. 
MACHINE. . Manufacturing ElectriCian, 19 Broomfield Street, Boston, 

D U R R  E LL' S PA T E N  T. Mass. Illustrated Catalogue sent free. 
N;\" � Ma<;l'inei � 1\> ... � spln,1les. 

'� 2 u '� H S " 
Capacity of 7 Spindles. 8,000 per 10 hours. 

Acknowledged to be an indispens­
able tool Man)1factured by 

HOW A R B  B R O S., 
Fredonia, N-.-Y; 

RUPTURE 
g
ur

I'5�.':J��.°tli\�'kmwtgO�.?{h�� ·��� ����..!t��� 
flew Yurko His book, with Photographic likenesses 
of bad cases, before and after cure. mailed for lOco 

Fills the pores of wood petieCtly, so that �mooth finish 
is obtained with one coat of. v:arniBh. Send for circular. 

sxx..:i:t:J.A. TE :E».A..:r:NT8_ 
Most durable in the market. Sold In Paste, only needin� 
thinning with Raw Oil or Turpentine, one gallon pr0-
ducing TWO GALLO,S OF PAINT. Send for sample .-.I 
of colors. BRIDGEPORT WOOD FINISHING CO., 

40 Bleecker Street, New York. 

------,--
Leffel Water Wheels , 

With recent anprovements. 
Prices Greatly Reduced. 

8000 i'll ' sttccessful operation. 
PINE NEW l' A!.!1'IILE'l' FOE 
Sent free to those m ,.""'o,,.u. 

James Leffel & Co , 
Springfield, O.  

n o  Liberty St. , N.  Y. City. 

Ste e l  Cast i n gs 
From l<: to 15,000 lb. weight, true to patte�9,\ of unequaled 
strenatl!-> toughIless, and durability. 20,lfJU Crank "hafts 
and 15,M Gear Wheels of this steel now running prove 
its superiority over otper Steel (1<tstings �end for 
clrcu�h�';;�l1'lIlS�TEEI' CASTINGS eo .. 4O!Library St., Philadelphia, Pa. 

Engineering. Physics, Chemistry. 
SWARTH1UORE COL],EGE. 

Thorough courses,of study in new buildinqs, erected for 
the purpose, with ,luUy equipped workshops, laboratorieSi 
��i:-:i�e

d
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Friends. E'or full particulars, address · anr of the Pro­
fessors, or EDWARD H. MAGILL, A.M., Fresident, 

SWAR'NIMORE COLLEGE, SWARTHMORE, Pa. 

KORTING .UNI'VEBSAL 
. INJECTOR 
FO R BOI LER FEEDI NG. 
Operated by Ime handle. 

4{{ WILL L I FT HOT WATER. 
eli. POSITIVE ACTION GUARANTEED · U N D E R  

'f!$'6' ALL CO N DlTlO NSl' 
NO ADJ U ST M ENT FOR VARYING STEAM PRESS U R E .  

W I L L  L I F T  WATER 2 6  FEET. S E N D  F O R  DESCR IPT IVE CIRCULAR. 

OF F I C ES A N D  W A R E ROOM S : 
PHllADA.,  1 2TH &' THOMPSON STS. / N EW YORK, 109 LIBER'" ST. 
BOSTON, 7 OLIVER ST. C H ICAGO, 84 MARKET ST. 

AUGUSTA ,  GA. ,  1 026 FENWICK ST. ST. LO U IS, MO.,  709 MARKET ST. 
DENVER, COL.,  

'
1 94 F I FTEENTH ST. SAN FRANC ISCO, 2 CALIFORNIA 8T. 

RICHMOND, VA:, 1 4 1 9  MAIN ST. 
--------� ---.-�----

H A RToF O R D  
STEA M  BOlLEt{ 

Inspeotion & Insurance 
C O M PA N Y .  

W .  B .  FRAN I(L [N .V .  Pres' t .  J. DJ .  ULEN, Pm' t. 
J. B • .  PIERCE. 8ec'y. 

TJ!W;;=A�:£SA 
.3r.i��. 
Bolt Cutting lIa,chinery �.A.N'U:&,.A.°':r:'Y-'HB..S. 
Howard. Iroll .Wor}ts, Butfalo, N. Y. 

8F THm ' 

$ titutifit �tUtritau 
FOR lSS2. 

The 1I10st Popnlar Slilelltilic PlIper ill the World. 
Only $3.�0 a Yenr, incl1uling p()stage. Weel . . y. 

5 2 ,  N IIltl bet"s>n.. Y efl'V'., 
'l'1Ii ,.., ,,,i olely circn l a t ed and splendidly Illustrated 

paper is pUblished weekly. lIIverY'nlmlber cont&ins six. 
teen pages of useful inform�tion, and a large number of 
origin'al ' engraviIigs of- new inve'ntions 'and discoveries, 
representing ; Engineering Works, Steam ' Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy. PhotographY,Archi. 
tecture, Agri,cultm;,e, Horticulture, Natural History, etc. 
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