
A WEEKLY JOURNAL OF PRACTICAL INFOR�iATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. XXXVI.--No. 13'J [NEW SERIES.) NEW YORK, MARCH 31, 1877. [$3.20 per Annum. [POSTAGE PREPAID.j 

THE TELEPHONE. 1 nets, and the substitution of the permanent magnet, the elec- 1 to or from plate, A. F is a bar of soft iron or magnet; G is a coil 
We have already laid before our readers accounts of the tric wave used in transmitting the sounds being generated of insulated copper wire around the extremity, H, of said bar, 

wonderful performances of Professor Bell's telephone, an by the voice itself. The construetion of the instrument and I is an adjusting screw by whieh the end, H, may be 
instrument remarkable not merely for its phenomenal capa- will be readily understood from the detailed drawings, Figs. placed as desIred in relation to plate, A. Several of these 
bilities but also be- instru m e n  t s a l' e 
cause of its having placed at different 
been brought to its stations upon a line 
present stage of de- as represented in 
velopment within Fig 3 
the period which When sounds are 
has elapsed since made at the mouth-
June last. During pieee of the instru-
that month, Profes- ment, the plate, A, 
sor Bell exhibited is set in motion be-
the apparatus at the fore the poles of F, 
Centennial, work- which may be a per-
ing it over short dis manent compound 
tances only, and magnet and ar-
causing it to trans- ranged as shown in 
mit sound, which Fig. 2. A current 
reached the opposite of electricity is thus 
terminus very much created in the coils, 
diminished in in- G, surroundmg the 
tensity. Without poles, and the dura-
undertaking to fol- tion of the eurrent 
low the inventor of electricity coin-
through his various cides with the du-
improvement s ,  i t  ration of the motion 
will suffice here to of the plate as it 
state that the tele- vibrates. When the 
phone has recently human voice causes 
carried the human the diaphragm to vi-
voice over a distance brate, electrical un-
of 143 miles (from dulations are in-
Boston to North duced, in the coils 
Conway, N. H.), so around the magnets, 
that ordinary con- precisely similar to 
versational tones ut- the undulations of 
tered at one end the air producE;d by 
were distinctly aud- the voice. The coils 
ible at the other. are connected with 
Further even than the line wire, and 
this, the inventor the undulations in-
and his assistant duced in them travel 
have talked through through that wire; 
a wire arranged to and passing through 
give an artificial re· the coils of another 
sistance equal to instrument of simi-f 40,000 ohms, which _I I a l' construction, 
is more resistance they are again re-
than the entire solved into air un-
length of the At- dulations by the di-
lantic cable would aphragm, A, of the 
offer. There are, second instrument. 
however, other ob- So perfectly is this 
stacles than the re- resolution effe cted 
sistance, w h i c h that even a whisper 
checks the transmis- is audible over long 
sion of the voice distances, and soft 
over such immense tones are even more 
distances. These distinct than loud 
the inventor is now 
endeavoring to over
come; and at the 
first fitvorable op
portunity, a practi
cal test of the pow
ers of the instru
ment over one of 
the transatlantic ca
bles will be at
tempted. 

In the telephone 
which we illustrat
ed recently lU-
the SCIENTIFIC 
AMERICAN Sup
PLEMENT, a bat
tery current was 
d i r e  c t l y  em
ployed. T h  e 
most important 
i m p  r a v ement 
yet made in the 
apparatus is the 
entire abolition 
of the battery 
and electro-mag· 

ones. 
It will be evident 

that it is possible to 
send by the tele
phone multiple tele
graphic messages or 
multiple verbal com
munications simul
taneously. In Fig. 
3, we have repre-
sented a number 

PROFESSOR .A. GRAHAM BELL'S TELEPHONE.-Fig. 1. of telephones con-
n e c t e d together, 

2 and 4. A, Fig 2, is a plate of iron or steel which is I each one, for instance, at a different station, the sta
fastened to the sounding box, D, Fig. 4 (see page 200). tions being several hundred miles, perhaps, apart. To send 
E is the speaking tube by which sounds are conveyed multiple telegraphic messages, let it be supposed that a cer

certain musical 
sound is uttered 
before the tele
phone No. 1 :  
then telephones 
Nos. 2, 3, etc. , 
will all repeat 
that sound. Now 
let two musical 

[Oontinued on 
page 200.] 
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facturing purposes is comparatIvely cheap, building can they make money by thus saving, which is questionable 
be much more inexpensively carried on necessaries of life policy when life is at stake. 
and wages are down, and altogether conditions are favorable .. � • j .. 
for the undertaking by capitalists of enterprises contemplated, IRON FRONT BUILDINGS, 

but long delayed, and for the investment of a vast amount A fire recently occurred in this city in a magnificent-Iook-
of capital which hitherto has been closely guarded. ing building, which left the edifice a total wreck and resulted 

We are beginning to learn, moreover, that, after all, the in the destruction of over a million dollars' worth of property. 
hard times have not been destitute of good. As soon as The structure was quite lately built, and had an ornate iron 
the first effects of the blow had passed, manufacturers began front, which gave it an exterior appearance of stability and 
to adjust their business to the new order of things. Cot- solidity of construction. 
ton fell in value, and old stocks were, as already noted, There has been a predilection for exactly this species of 
cleared out under enforced liquidation. Meanwhile ill building in New York and other cities, of late years, because 
the production of cotton goods we made numerous valu- it affords a great deal of show for little money. We do not 
able improvements, and all this tended toward render- doubt but that excellent materials are used by excellent ar
ing us consumers of fabrics produced at home, rather chitects in their construction. The difficulty lies not so much 
than purchasers from England, as we had been to a large ex- in the structures themselves as in the law which perIllits their 
tent before. The same is true, thol!gh in smaller ratio, of existence, for it is not to be expected that While a handsome 
woolen and worsted goods. The decline in our imports building can be cheaply erected without infringement of law, 
from England during the five years from 1871 to 1876 is and readily insured, landlords will subject themselves to any 
shown in the following figures: Cotton goods from 129,700, - extra expense in the matter. The question is one for the 
000 yards to 55,000,000 yards, woolens from 5,391,000 yards legislators, and it certainly seems to us that either laws for
to 1 ,478,000 yards, and worsted from 86,682,000 yards to bidding the construction of any but really fireproof build-
41,079,000 yards. Not only, however, is the market here for ings in cities should be enacted, or else that existing statutes 
English fabrics substantially lost, but our manufacturers are should be so modified as to prevent the erection of edifices 
entering into competition with British producers on their which are so easily burned as the kind to which we have re
own soil. We have alre::dy a considerable trade in Man- ference. We can recall over a dozen structures even larger 
chester (the home of English cotton weaving) in cotton calico than the one now destroyed, the progress of construction of 
cloths. Our cotton mills have large South American orders which we have watched with apprehension lest they might 
on hand ; and it is well known that we are now making tumble before completed. We have seen the thinnest brick 
worsted goods of better quality than the foreign fabrics we walls erected to support a wilde1-ness of wooden beams and 
have hitherto imported. partitions, the whole run up so quickly that the structures, 

On the other hand, during all the long period of depres- before the fayades were in place, reminded one of gigantic 
sion, our exports have been steadily increasing. Fresh birdcages. Then the ornate cast iron fronts were added, bit by 
American meat, which bids fair to be the staple of a great bit ; and in an incredIbly short space of time the birdcages were 
foreign trade, is now sold throughout Great Britain at 16 hidden, and elegant architectural creations, with richly deco
cents and less per pound, or one quarter less than English rated columns and ornamental window caps and cornices, 
meat. More than forty-four per cent of the foreign wheat and finally dazzling with gilding and paint in many colors, 
required by England to eke out her home supply, we furnish. presented themselves to the admiration of all who did not 
The shipment abroad of American lobsters and oleo-mar- know how frail was the backing of these gaudy exteriors. 
garin oil are two new experimental additions recently made To make matters worse, there is a mistaken, though none 
to our export list, both of which are promising. Our butter the less prevalent, idea that an iron building is necessarily 
and cheese exports are exceedingly large and still growing. fireproof. An edifice wholly of iron of course would not 
In brief, and without entering into further detail, our export burn ; but we doubt if even such a structure would maintain 
trade (we quote figures obtained by the New York Sun, and its integrity long with a fire among combustible materials, 
embodied in a very carefully prepared article) for December, like cotton and other fabrics common in our drygoods stores, 
1876, was by far larger than ever was known in one month, on one of its floors; and this for the reason that iron speedily 
and the lessons of thrift and frugality which the business expands and warps with the heat. But buildings wholly of 
stringency has enforced are known by their fruits in the iron are few ; and what is generally understood by an iron 
statement that the exports of 1876 exceeded those of 1872 by building in these days is one with cast iron front and iron 
$171, 000,000, while the excess of exports over imports for columns supporting wooden beams inside. The beams and 
1874, 1875, and 1876 amounts to the grand showing of $314, - the contents of the structure burn readily ; and the iron col-
884,000. umns, as soon as they are heated, bend out of shape, and re

We have before us a large number of reports from various lease the wooden beams, which tumble in a mass and, with 
sections of the country, all of the most encouraging nature. the burning goods, increase the conflagration, while the plates 
In New England, mill a,i'ter mill is resuming full work· in on the front curl up like shavings. 
the iron trade of Pennsylvania, where the greatest stagnation We would not make a sweeping condemnation of iron 
has reigned, there are good signs of improving business; the fronts in general, because we believe that they may serve an 
shoe and leather merchants announce better sales ; and alto- admirable purpose in spreading good architectural designs at 
gether, look where we may, either the actual opening of moderate cost; but it is the poor and inadequate material 
augmented trade or good prospects of activity near at hand behind these ornamental fronts, which their beauty conceals 
are clearly apparent. Even the blue glass man,ia has con- and renders deceptive, which we condemn. Back an iron 
tributed its share to the general revival, as it has brought front with good and well laid brick and stone, and a sub
large business to our glass works, and has caused the produc- stantial structure is accomplished. 
tion of a variety of glass which hitherto we have imported .. , • j ... 
almost wholly from Europe. In fine, we have passed through THE THEORmS OF LIGHT. 
the fire, not unscathed, it is true, but strengthened and Among the generally received theories of light, there are 
chastened. The future opens hopefully. The characteristic only two which possess any degree of probability : the cor
energy of our people may be relied upon to render its years puscular theory of.Newton and the undulatory theory of 
those of plenty, prosperity, and peace, Huyghens. The idea of the ancients that, in seeing, some-

.. � ., .. thing goes out of the eye to the object seen, and the theory 
THE ASHTABULA VERDICT. of Euler (who, by the way, was blind) that we see by induc-

The verdict of the coroner's jury, relative to the terrible tion, and that visibility is transmitted without the necessity 
accident at Ashtabula bridge, accords with the popular ver- of any intervening medium, in the same way as gravitation, 
diet reached some time ago. The substance of the finding, are so imaginary and so thoroughly disproved by facts that 
which is based on investigations conducted with great they do not deserve any consideration. 
thoroughness and by a body of men well versed in the tech- Newton's theory, as is well known, consists in the assump-
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tion that luminous bodies are continually throwing out in- PHOTOGRAl'HS IN THE EYE. second eyeball, without removal from the head, was sub-

finitely small and imponderable corpuscles, which, being There has long existed a popular superstition that the jected to exactly the same processes as the first, namely, to 

propened in all directions and in straight lines, on reaching human eye after death bears the picture of the scene on a similar exposure to the same object, then extirpation, etc. 

an eye make the object visible. 'When applying this theory which it last gazed. Abundant romantic stories are current On the following morning, the milk-white and now tough

to the facts now known, grave difficulties are encountered ; of how murderers have been recognized through the imprint ened retinrn of both eyes were carefully isolated, separated 

and the French philosopher Biot devoted nearly his whole life of their features on the pupils of their victims ; and not very from the optic nerve, and turned. They then exhibited, on 

to the explanation, according to this theory, of the various long ago many believed that a substantial proof of the sup- a beautiful rose-red ground, a nearly square image, some

phenomena of reflection, refraction, polarization, etc. He position had been afforded by the eye of a murdered man, what larger than 0·0016 square inch in size, with sharply 

often had recourse to the most ingenious and intricate men- whose body had been found under a hedge, exhibiting a defined edges. The image on the first eye was somewhat 

tal devices. The fourth volume of his" Traite sur Phy- ramified appearance, a likeness between which and that of roseate in hue, but less sharply defined than that on the sec

Ifique," an octavo book of 600 pages, entirely devoted to the the tangled branches above the organ some imagined they ond, which was perfectly white. In brief, the hole in the 

subject of polarization of light, as far as its phenomena were could trace. It is certainly startling to meet with the grave window shutter was photographed on the rabbit's eye. What 

known in the year 1810, is a lasting monument of wasted in- assurance that the above superstition, although not literally further investigations into this subject arc likely to show, it 

gcnuity, as this whole theory was utterly upset by the pheno- true, possesses a very strong foundation in fact; but the re- is difficult to surmise; but it is certain that no results that 

mena of interference, which definitely established the undu- cent wonderful discoveries of Drs. Boll and Kuhne leave no may be adduced can be more astonishing or unlooked-for 

latory theory, and this theory is f'uther being confirmed reasonable doubt but that our retinas are sensitive photo- than those already reached. They bring out in the strongest 

by the details of spectroscopic observations at the present graphic plates, inasmuch as they contain a substancc which, relief the fact of how little we really know of our own 01'

day. under the influence of light, undergoes chemical changes ganization; while they add to the already long catalogue of 

This undulatory theory, as defended by Young, Malus, which vary in intensity according to the intensity and char- marvels pertaining to that most wonderful of optical instru-

Fresnel, Brewster, and others, consists in the assumption acter of the luminous rays. ffients-the human eye. 

that light is transmitted by undulations or vibrations in Not very long ago Dr. Boll, Professor of Physiology in ------.. ..-+« ... �I ....... ------

some medium, without the onward progress of anything, in Rome, directed the attention of the Berlin Academy to the AN EDITOR'S PERPETUAL MOTION. 

the same way as the transmission of sound takes place: with curious fact that the external layer of the retina, which the � Mr. �Iorgan, the editor of ThePhamix, a sprightly newspa, 
the difference, however, that in sound the undulations take I microscope shows to be made up of rods and cones, is in all i per at Columbia, S. C. , has invented a perpetual motion, which 
place by longitudinal compressions and expansions of the I animals of a purple color. This color, he pointed out, is i is to operate as follows: Upon the periphery of a large wheel 
air: that means that the sonorous masses have their motion dui"ing life being constantly destroyed by the light which' are arranged a series of rubber bags, one half of which are 
in the direction in which the sound is transmitted, while in enters the eye. Darkness, however, restores the color, filled with water. As the wheel rotates, the bags on one side 
light the undulations in the transmitting medium take place which 

'vanishes lor ever almost immediately after death. of the wheel become filled with water, while the bags on the 
transversely to the direction of the ray. Some of our philos- The very remarkable nature of these statements induced opposite side arc emptied; a preponderance of weight being 
ophers are dissatisfied with this theory. Thus, for instance, Dr. Kuhne, Professor of Physiology in the Heidelberg thus maintained on one side of the wheel, the latter will con
Professor Silliman, in his "Physics," says: "It is difficult University, to undertake a repetition of the experiments; tinue to rotate until something wears out, or the world comes 
to explain all the phenomena of light even on this theory;" and the results of his researches he has lately communicated to an end. 
and further on he closes some paragraphs, under the head of in a paper addressed to the Heidelberg Natur-Historisoh Mr. Robert Tozer, who, Mr. Morgan says, is one of the 
"No Theory of Light entiroly Satisfactory," by stating that Medioinisohes Verein. Kuhne's observations were made principal machinists of the place, has given a public certifi
certain objections, to the undulatory theory have as yet not upon the retinrn of frogs and rabbits; and by examining as cate setting forth his belief in the practical success of the 
been satisfactorily'answered. Other writers express them- soon as possible after death the retinrn of animals which had machine; and on the strength of this certificate Mr. Morgan 
selves in the same strain ; but we may as well object to the been kept in darkness, he found " that the beautiful purple has issued a very flattering financial prospectus. It is mod
undulatory theory of sound (of the correctness of which color persists after death if the retina be not exposed to ef'tly headed "The Morgan Self-Producing Motive Power. 
thel"e cannot possibly be any doubt) on the ground that some light ; that the bleaching takes place so slowly in gas- No Fire! No Steam! No Explosions! No Engineer! No 
difliculties have not yet been satisfactorily answered. In fact, light that by its aid the retina can be prepared and the Expense! Nature's Forces Utilized! The Power that is to 
in the case of sound, we have even more complexity than in changes in its tint deliberately watched ; and that when Revolutionize the World! There's Millions in it !" 
that of light, as various rates of velocity produce pitch in the illuminated with monochromatic ,sodium light, the purple To aid in procuring means to construct a working model, 
first and color in the second, and degrees of amplitude of vi- color does not disappear in from twenty-four to twenty- the inventor issues certificates of one hundred dollars each, 
bration produce in both various intensities; and in both time eight hours, even though decomposition has set in. " These payable at par as soon as success is insured and the money 
is needed for the propagation. It is true that light moves in facts, obviously going to disprove one of Boll's important therefor realized. These certificates he is now ready to sell 
the planetary space one million times faster than sound trav- statements, at the same time removed many difficulties of for one dollar each, or one cent for each dollar of their 
els in air; but both need time, and in neither of them is there investigation ; and Dr. Kuhne, carrying on his researches by actual face figures. It is plain that Mr. Morgan is a better in
such a thing as an instantaneous transmission, as is the case the monochromatic light of sodium, proceeded to investigate ventoI' than financier, or he would never have put his shares 
with the transmission of gravitation. In both, the phenomena the conditions necessary to the destruction of the vision pur- on the market at so Iow a figure. He evidently needs the 
of reflection, refraction, and interference may be observed ; pIe (Sehpurp�tr, as he terms it), as well as some facts relating assistance of an able person who has had experience in finan
and further, the rays of either propagate and may cross each to its restoration or removal. These observations yielded cing similar enterprises : like Mr. Charles B. Collier, for ex
other in all possible directions without the least mutual in- the discovery: first, that, under yellow light or in the dark, ample, the learned agent for the Keely Motor Deception, who 
terference. Various other similarities may be cited ; but the retina may be dried on a glass plate without its color at one swoop drew in a hundred thousand dollars from New 
then, in sound we have the range of nine or ten octaves, changing ; second, that the color is not destroyed by strong York merchants in payment for shares in that absurd bub
while in light we have only one, or at most three, if we con- solution of ammonia, saturated solution of common salt, or ble. Should Mr. Morgan be unable to secure the personal 
sider the heated and chemical rays at the respective extrem- by maceration in glycerin for 24 hours. On the other hand, eervices of Mr. Collier, he may at least derive practical hints 
ities of the spectrum as two octaves. And in sound, we it is destroyed by alcohol, glacial acetic acid, strong solution from a reading of Collier's own statement of the way he 
have difference in character, independent of velocity and of sodium hyd::ate, or a temperature of 2120 Fah. It was raised the wind for Keely, as published in the SCIENTIFIC 
amplitude, namely, that which the French call timbre, a also determined that the more refrangible rays of the spec- A�fERICAN, July 17, 1875. 
peculiarity which is unknown in light, and is exemplified in trum have the greatest influence on the color, while red light --......... 'H ...... � .. _-----

the sounds of various musical instruments, voices of singers, is as inoperative as yellow light. THE COMMISSIONER OF PATENTS. 
etc. , which differ from each other so plainly that each may Dr. Kuhne next showed that, even after the living eye had General Ellis Spear, the new Commissioner of Patents, has 
be recognized even in a full orchestra and chorus. The fa- been exposed to daylight, its retina, on being examined in entered upon the supervision of the Bureau; high subordinate 
miliar voice of a friend may be identified even among a the sodium light room, still showed a fine purple, thus nega- positior..s in which, he has already ably filled. Either on the 
great number of voices singing together in a choir. If we tiving another of Boll's assertions ; while he further noted : principles of civil service reform, whereby long experience 
consider that all these vibrations not only differ in velocity that the fading of the purple occurred only after the eye had j in a lower grade is deemed one of the best qualifications for 
and amplitude, but also in a multitude of other ways, of been exposed for some time to sunlight. The curious result advancement, or through his personal fitness for the office, 
which the nature is as yet a mystery to us, and reserved for was also reached that, while a retina removed from the eye General Spear's appointment meets approval of the country, 
future study, and that all these are transmitted simultaneously lost its purple color under diffused daylight, another retina, while it is also one upon which we think all inventors may 
without interfering, not alone through air, but may be even left in the eye but exposed by an equatorial section, turned a be congratulated. An inefficient or poorly informed com
transmitted through solid rods, we are startled at the com- dark red, which bleached when the retina was exposed in missioner has it in his power to impede the efforts of inven
plexity of the nature of the form of all these various sonor- naked condition to the daylight. A still more remarkable tors through lack of a proper appreciation of the importance 
ous waves; and we may with good authority state that many experiment was that Showing how the vision purple is re- of their work ; and thereby he may, however innocently, act 
difficulties in acoustics have not yet been satisfactorily ex- stored. On making an equatorial scction through a recently adversely to the interests of that great class, and ultimately 
plained by the undulatory theory of sound; but nobody has extirpated eye, and lifting a flap of retina from the under- to those of the pUblic. For this reason, the office should 
for that reason ever asserted that the undulatory theory of lying choroid so as to expose the flap to the light, the purple never be regarded in the light of a political emolument, but 
sound is not satisfactory, because it is established beyond color of the flap was found to be destroyed, while the color rather as a high honor bestowed on the possessor of the rare 
the shadow of a doubt, and any other acoustic theory is ab- of the rest of the retina persisted. But on replacing the qualifications which should be brought to it. 
solutely impossible. flap, a complete restoration of the vision purple occurred. We are satisfied that the selection of General Spear for the 

We may therefore safely maintain that any remaining dif Dr. Kuhnc concludes, therefore, that this restoration is a post is in the above respects a wise one; and it is to be hoped 
ficulty in the explanation of the phenomena of light is due function of the living choroid, probably of the living retinal that he will regard the position as a trust, to be administered 
only to our imperfect knowledge of the nature of the various epithelium ; and it appears to be independent of the black for a longer period than some of his predecessors have found 
possible kinds of vibrations, which arc often of the utmost pigment which the retinal epithelium normally contains. it to their personal interests to do. 
complexity. Mathematical investigation has already done a Thus, not only does the retina contain a substance capable _ « •.... 
great deal in this direction, and promises to do a great deal of being acted upon by light, but connected with it are Poisonous Peas. 
more. The labors of Lissajou in the determination of vari- structures which, so long as they are alive, are able to provide F h d renc canne peas are now so commonly sold by grocers 
ous sound curves, and the resulting pendulum apparatus to fresh stores of sensitive material. h . .  

11 t at It IS not at a pleasant to learn that in England some redelineate them, called the sympolmograph, is a move in the After concluding this first series of researches, Dr. Kuhne cent cases of poisoning have been traced to copper put in the 
right direction, and the prosecution of such labors will no endeavored to obtain, on the retinrn of freshly killed ani- cans in order to preserve that beautiful green color of the doubt enable posterity to explain clearly much that is as yet mals, images cOlTesponding to objects looked at during life. vegetable. There is not enough of the deleterious metal in 
a mystery to us. And he showed that, in order to obtain a permanent photo- any one can probably to do harm ; but where the peas are used 

In this connection, we ought to mention the modification graph or, as he terms it, an o'Ptortrarnrne, the effect of the h bI l l  E if on t e ta e regu ar y, an nglish chemist says, there is suf-
the undulatory theory proposed by Rankine. He assumes light would have to be so prolong-ed or so intense as to destroy fi· t f th · ff h h u Clen 0 e pOlson to a ect t e ealth seriously. 
that the particles of the medium which transmit the light the balance between the destruction of the vision purple and • «., • 
(whatever that medium be or may be called) rotate on their the power of the retinal epithelium to restore it. In order C P ANCELLING OSTAG;E STAMPS.-J. C. E. writes to euggest 
axes by the action of a kind of magnetic polarity. This to test the matter thoroughly, he fixed the head of a living th t th d a e government shoul stimulate inventors to produce theory is intended to overcome the difficulty of assuming rabbit, so that one of the eye balls would be 58·5 inches from an indelible cancelling mk by oftering a reward for the lUthat the light-transmitting medium has the properties of an an opening 11·7 incbes square in a window shutter. The vention. 
intensely elastic body, or, as Tyndall expressed it, is, in a cer- head was covered for five minutes by a black cloth, and 
tain sense, as dense as a jelly. The beauty of Rankine's hy- then exposed for three minutes to a somewhat cloudy sky. 
pothesis is that the same mathematical formulrn may be em- Instant decapitation was then effected, and the eyeball was 
ployed as for the other form of the undulatory theory, which rapidly extirpated under yellow light and plunged in a five 
is a strong argument in its favor. per cent solution of alum. Two minutes after death, the 

WHAT IS SCIENCE?-" Science to the general public," 
says a witty contemporary, "IS everythmg you can't com
prehend: directly you begin to understand it, it ceases to be 
-Science." 
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RICE CULTURE IN CHINA. 
The Gardeners' Ohronicle gives a series of quaint illustra

tions from a Japanese work on horticulture and agriculture, 
recently exhibited at a meeting of the Royal Horticultural 
Society, London, by Mr. Moseley, one of the naturalists at
tached to the late Challenger Exhibition. We select onc of 
these engravings for publication, in which the scene depicted 
represents the thinning out and transplantation of the rice 
plants in the flooded fields wherein it is cultivated. 

The mode of culture of the rice plant varies considerably, 
according to the climate and 
local circumstances. The fol
lowing is the method, says 
Land and Water, employed 
among the Chinese, who culti
vate it to a very great extent in 
the midland and southern parts 
of their dominions, the low 
grounds of which are annually 
flooded by the Kiang and the 
Y cllow rivers. These extensive 
inundations are occasioned by 
the heavy rains which fall near 
the sources of these rivers, which 
have their origin in the Hima
layan chain of mountains. 

When the watcrs have recedcd, 
the earth is covercd with a thick 
coating of slime and mud, which 
fertilizes the ground as perfectly 
as the richest manure. As soon 
as this takes place, the patient 
Chinese surround portions of this 
rich soil with clay embankments, 
always selecting the neighbor
hood of some running strcam. 
The ground is then carefully 
harrowed, and the operation is 
repeated until it works well. In 
the meantime the rice intended 
for seed has bccn soaked in wa
ter, in which a quantity of ma
nure has been stirred ; this has 
forwarded its growtli so much 
that the young plants appear 
above the ground in two days 
after they have been deposited in 
the earth. It is necessary to re
mark that, during all the early 
stages of its growth, and until 
the seed is wcll set, the roots of 
the plants must be constantly un
der water; to effect this, differ
ent contrivances are resorted to, 
to keep up an adequate supply 
of water. 

As soon as the young plants have reached the height of 
six or sevcn jnches, they are pulled up, the tops are cut off, 
the roots carefully washed, and the whole planted out in 
rows, as shown in our illustration, about a foot asunder. In 
the course of its growth, it is sprinkled with lime and water, 
which is said to destroy insects and assist in enriching the 
soil ; the greatest care is also taken to remove weeds by hand 
as fast as they spring up. In these tcdious operations the 
English agriculturist can form no idea of the perseverance 
and attention of the industrious Chinese. The first crop, for 
they obtain two in the course of the year, is harvested about 
May or June, and the second in October or November. 

The sickle employed by the Chinese for the purpose of 
reaping the rice is, like the European instrument, bent into 
the shape of a hook, but the edge, instead of being smooth, 
is notched like that of a saw. The straw and stubble left after 
the harvest are burnt on the spot and left to enrich the land. 

MUSHROOMS. 
To those living in the neighborhood of forests in Europe, 

especially in France, mushrooms form an important item in 
domestic economy. Being among the most nitrogenous ar-

Fig. 1 . 

ticles of diet, they well deservc the name of " vegetable 
meat, " which has been bestowed on them. We publish 
herewith engravings of three kinds of cdible mushrooms, all 
well known in France, and which might be more generally 
introduced here to the great satisfaction of American 
epicures. The first is the rnorille comestible, the botamcal 
name of which is rnorc1wlla esculenta; the second is the 

j'ritutifi r �mtti rllU+ 
cep, or bolet comestible (bolet'us edulis) ; and thc third is the 
chanterelle comestible (cantharellus cibarius). 

In examining these three specimens, wc find, at the base 
of the stalk, somc very thin filaments, which are commonly 
called the roots of the fungus, but of which the proper name 
is myceli'um. Thesc form the vital organs of the plant, and 
although the stalk and its burden soon perish when past ma
turity, the myeelium resists the frosts of winter and the 
summer's aridity. Recent investigations show that the fibers 
are not only the roots, but possibly also the flowers, of the 

CULTIVATING RICE IN CHINA. 

plant. The stalk and the uppcr part correspond to thc fruit, 
as their function is simply to carry the sporcs. 

There is one fact which should be remembered by the 
lovers of mushrooms, which is that locality has much to do 

Fig. 2. 

with the flavor of these j1lngi, and even with their fitness for 
food. The agariC1i8 carnpcstris, the common mushroom of 
this country and England, is rejected in the markets of Italy 
as unwholesome ; whIle the chantarclle, a highly prized 
rarity in England and a favorite species in France, which is 

Fig. 3. 

represented in Fig. 3, was not relIshed when found in North 
Carolina by JUr. CurtIS. This writer states that he ate of 40 
dlffercnt specIes of fungi gathered WIthin two miles of lllS 
housc, and that he found 111 kinds III the btate. 
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In cultivating mushrooms, it has been found that horse 

and eattle manure is the best substance for promoting the 
growth of the mycelium ; the earth from the track of a horse 
power, in which the droppings have been thoroughly beaten 
into the soil, is excellent material. This should be made 
into bricks with a hole in each, in which a small piece of the 
spawn should be inserted ; the bricks should then be placed 
in a hot bed and kept at a tempcrature of 60° Fah. till the 
whole mass is permeated by the threads of the mycelium ; 
then further development may be stopped by drying the 

bricks, and they may be staeked 
away for use or sale. When thc 
spawn is to be used, makc a bed 
of horse or cattlc manure, solid 
and large enough to maintain a 
heat of 70° ; stick in bits of a brick 
of spawn at intervals. When the 
mycelium begins to grow rapid
ly, cover the whole with about 
two inches of mould, and place 
over it straw. Thc carth should 
be kept moist, warm water of 
70° being used. �Iushrooms will 
appear in six or eight wecks ; and 
they should be twisted off the 
stalks with the fingers, and not 
cut off. 

As light is not necessary to the 
succcss of mushroom culture, 
thcy can be raised in cellars or 
caves, such placcs being especial
ly suitable because of their 
generally uniform temperature. 
Near Paris, France, immense 
numbers of mushrooms are raised 
in old stone quarries, two such 
excavations containing mush
room beds to thc lcngth of 16 
miles and 21 miles respectively ; 
and one of them sends 3,000 lbs. 
of mushrooms to market daily. 

----* •• 0--
Scientific Lunacy. 

The suicide of George C. 
Wheeler, a chemist, living in 
Dundec, Canada, is, says thc 
New York Tribune, one of the 
strangest ever recorded. II e was 
a hard student, 22 years old, who 
rarely went into society, but 
lived by himself, working in a 
small laboratory by day and 
w atching the stars by night 
through a small telescope. About 
six months ago he told his 
friends that he had made a chem-

ical discovery which would carry his renown to the ends of the 
carth. The hallucination which took possession of him was 
that he had succecded in makh'g a preparation which, when 
scattered on a dead person, would restore life. Neither the 
arguments nor jeers of his friends changed this belicf. Hc re
solved to kill himself in order to have the efficacy of his 
resurrection powdcr tested. In a lctter which he wrote on 
March 3, he says : "My physical atomic statc, after the or
deal, I desire shall be taken in charge by Professor 1HcLouth 
of the State Normal School, who, taking a portion of my 
' creative, all-changcful material assistance,' will scatter a 
few particles over the dissectary remains, and then placc 
them in the receptacle of my ' galvanic, magnetic"electrical 
power, ' when thc clements will resolve themselves into a 
new combination, and I will appear a living evidence of the 
truth of this new discovcry. " A large bottle, containing a 
thin fluid, labeled " creative, all-changeful material assist
ant," was found beside the letter. The machine used by the 
young man to accomplish his purpose is a marvel of inge
nuity. A stout wooden framework supports a large balance 
wheel, to which are attached knives, portions of scythes, 
and an ax hcad. Back of this there is a complex arrange
ment of small whecls and pulleys, all operated by a powerful 
steel spring. When set in motion the machine is capable of 
running at a frightful rate of speed for the space of ten min
utes. Close by it is a thrce-sided trough in which hc 
must have placed himself after setting the devilish arrange
ment in motion. His hcad, which he laid under the wheel, 
was mangled beyond recognition. When his body was 
found, his brains were oozing out of a deep cut in the back 
part of his skull. 

--------.---o�� •• �.-. __ -----------
E,\ves' Milk the Richcst. 

Dr. Stevenson MacAdam, in a paper recently read beforc 
the Pharmaceutical Society of Great Britain, shows that 
ewes' milk is the richest by thc following figures : Solids 
by weight in milk of town dairy cow, 12 '27 ; country dairy 
cow, 12 '77 ; goat, 13 '43 ; ewe on natural pasturc, 1 75, or, wIth 
addItion of fcedmg stuffs, 20 '11 . Takmg the fat in the sohds 
in the order above mentIOned, the figures are 2 58, 2 '88, 4 '31, 
6 '77, and s ·n 

------------.. --�� .. �.--.------------
THE London Gardener's CMonicle advocates tne grafting 

of roses by the insertion of growmg eyes ill the early spring 
instead of dormant cyes m the summer. The growmg eyes 
are inserted in the main stem, one on each Slue, to form sym
metrical heads. Thesc make as much growth in tile first 
season as the dormant eyeb do in the second season. 
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BENCH WORK. 

ceived that they must be so made in order that the pat
tern may lift from the sand. Then, after the mould is 
made, the core for the hole is first inserted, and then a 
small core is fitted into the recess in the mould, and 
thus is the top part of the recess (above the core print) 
stopped off. The circles marked on the faces of the prints, 
F, are to be painted on the pattern in black varnish, and 
their purpose is to denote that the core proper is round. If 
these black circles were not made, the pattern maker would 
require to make a similar circle and cross marks with chalk 
or peneil that the moulder may know how the core is to be 
left. 

Fig. 170 is a representation of a pattern for a slide ; it has 
the projections simply set 
on with pegs, to prevent 
the pattern being locked 

suppose our column to require mounting on the face and one 
side ; then f inch or �. inch will be taken up on the face and 
side by the margins, E, which form, with their mOUldings, 
the paneling : therefore, if f inch margins are used, the bloclr 

The method to be pursued to make the pattern for the brass 
is as follows : Take a piece of wood of sufficient size to form 
the body of the brass, and make it of the necessary size and 
form, observing the directions above given as to the bevels ; 
and make the flanges by turning the two halves in one, as 
explained in a previous example, omitting to turn out the 
inside, as this would effect no saving, and such boring would 
weaken the flange and render it liable to split in attaching it 
to the body of the pattern. To fasten the flanges, glue them 
on ; and when dry, insert brads, setting the flanges by lines. 
Then pare out the flange even with the bore of the brass. 
In many cases brasses are dispensed with, and Babbitt metal 
is employed in their stead. The requisite form of casting 
for this purposc is shown in Fig. 167, the Babbitt metal be-

in the sand. In moulding should measure 11} by 13} inches, and i less if * margins are 
this piece, a false core is employed. The length of the block is immaterial, so that it 
laid betwccn these projec- be not less than 20 inches longer than the column : this ex
tions. After the cope is cess is for core prints at the cnds of the pattern. Lay off 
lifted, the plate, A, may upon the block the length of the column pattern ; this will 
be taken out ; and after be 12 feet + H inch for shrinkage + i or .f<r inch at each end 
removing the false core, for squaring up. Space off upon the block the position, of 
the pieces, B B, can be the various members and apply thcm as directed. It must 
withdrawn. be noted that the mouldings and base pieces on the face over-

Our next example sh'111 run those upon the side, and also extend according to their 
be for a square or rectan- I contour over the side that is not mounted (see Figs. 171 and 

gular �olumn, which, though very simple in construction, 173). The reason of this is that by removing these face 
yet necessitates a dep:lrture from the ordinary method pur- mOUldings and base pieces, except the cabling and paneling 
sued in pattern making, the object bcing to save the making (which are fast), the moulder can make a bevel parting. 
of an entirely new pattern for every required column. In 'When the parting is made, the pieces are then replaced and 
view of the thousands of columns of this kind that have will be taken up again by the cope. A rectangular column 
been cast, it is not to be wondered at that measures have is invariably moulded with the face up, because of the fa
been taken to cheapen the cost of the pattern, and lessen cility SlKh a position gives for supporting the main core by 

mg containcd within tllP thin ridges whieh extend all around the labor in preparing the mould ; but it is to bc remarked that means of the cores which make the openings always formed 
the edges of the half circular bearing. In addition to this, no one has bccn able to invent a permancnt mould for this at the back of these columns. 
however, thc machinist sometimes drills small holes in the cav- class of work. In cast iron columns, the strict rules of aI " For stopping-off thc column to the right length, we sim
ity for the Babbitt metal. Thc ridgcs are cast solid with the chitecturc are not rigidly followed. The slight but grace- ply preparc four picces, as shown at A, Fig. 171, of a length 
box, and the two at the end (D and E �n Fig. 167) make no ful curve prescribed for every column and pilaster is frt cqual to the depth of the column at the ends, not including 
difference to the moulding, since they will leave the sand quently neglected, and various parts of the column are modi- the base piece, as that will be stopped-off in the cope. In 
readily and easily. But the ridges or strips that extend length- I fied in their contour : to their detriment, as may be easily ramming up the column , when in thc sand, these pieces are 
wise of the bearing must be made detachable from the pat- I· seen by comparing the details of a stone building with those bedded in. in the position shown. Some provision is necessary 
tern, the strips referred to bcing hcld in position by the dove- of an iron onc. to prevent them from being rammed out of the perpendicu
tails shown at C. The recesses to reccive the dovetails are Square iron columns are usually made parallel throughout lar ;  this is provided in this case by thc base pieces, B ;  but at 
first cut out, and the dovetails are made to a neat fit therein. their lengths ; while, on the end view, two of the sides in- thc other end of the column temporary strips are braded to 
Then we take the strips rcquired to form the ridges ; and cline towards one anothcr on account of the draft or the blOCK, as shown at C. To find the place for these guid
having just spotted the faces of the dovetails with glue, taper given to the pattern. Round column patterns are not ing strips, add to the lcngth of the column pattern the thick
while they are in their places we press the strips against them made parallel, but are smaller at the cap than at the basco ness of the stopping-off piece, square a line at this point 
for a moment, and adjust the strip and leave it in position, The curve above mentioned is given to the shaft ; but as the down each side of the block, and nail on the guides outsidc 
for the glue to dry. By this mcans the dovetails are fastened pattern is made to serve for aU lengths of columns of that this line but with one edge touching it. Columns are often 
to the strips exactly in the required position. When dry, diameter, the curve can only, in most cascs, bc an approxi- cast without bases or caps, these latter being cast thin and 
the strip with thc attached dovetails may be withdrawn from mation. In foundries that make a specialty of this class of attached by screws after the columns are set up. 
the pattern, and should then be more securely fastened to- work, numbers of blocks of various sizes and lengths are The ornamentation of columns is varied constantly, ·cle
gcther by the addition of screws or nails. In many cases kept, and they simply require the addition of such orna- pending upon the taste of individuals ; therefore it is imp os
wires are employed in place of the dovetails ; they are being ments as the design comprises, which ornamcnts, such as sible to lay down precise directions in this matter. It is 
inserted as shown in Fig. 167, at F; and whon they are used, mOUldings, flutings, and the like, are oftcn rcady to hand to thougbt, however, that tho above remarks will be of service, 
it becomes a consideration whether the moulder can conve- complete the column pattern. These blocks are, for small and I may add that, in place of cabling, fluting is often em
niently extract thcm. If he can, thcy are preferable to the columns, made solid ; but for large columns they are con- p]oyed. This is never to bc cut out of the block, but formed 
dovetails, as thcse latter are somctimes apt to stick. structed like boxes or troughs, with pieces filled in at short in extra pieces. The cabling on the side is made by fasten-

Bearings of this class (Babbitt metal) are often formed in distances to givc strength. (Sec Fig. 172). Fig. 1 71 is a ing thc strips to a piece of board, and this is attached to the 
the framework of a machine, or in other patterns that do not perspective view of a block by wires. Fig. 174 shows this arrangement. Baked 
permit of being moulded in the direction suitable for the block, mounted with .1!i?f:I7l'. or dry sand is not used for the 
above example. Fig. 168 represents such an example, which monldings and other or- �.FifJ.I;q-: � main core of square columns, 

requires to be moulded namentation so as to form ��.��. and we proceed to describe the 
in the direction de- , a column pattern ready to method of making the greensand 
noted by the arrow. It I go into the sand. The core now invariably adopted. 
will be advisable to base, B, and its mould- Fig. 175 shows a sort of universal core bore, employed for 
core out the whole ings, a and b, are to be making these cores. A is a cast iron plate, laid upon the 
space for the cap and cast solid with the shaft floor of the foundry, generally in close proximity to the 
bearing, the core box of the column : this, how- mould ; upon this are set up two stout boards, B, about two 
in this case be

. 
ing fittcd 

I 
ever, as "may be inferred 

with the strips in a from what has been said, 
manner similar to that ' is not compulsory. It 
above described for the will be seen that the base 
Babbitted pillow block. forms a guide for the stop
The pattern in this ping-off blocks, A A, at 

case is made as shown in Fig. 169, the space for the bearing that end ; at the other end 
being blocked up, and thc block extending through, as of the column the guides, 
shown at A, to form a core print. The core box shown be- C C, are attached. The 
neath may be, in the distance between the stop-
smaller sizes, cut out ping-off blocks, A A, is of 
of the solid wood, thc course the length of the 
part, B, being made column, Jllu.� shrinkage 
thick because it in- and plus the amount left 
cludes the thickness of for cutting off to square 
� � = � � � � � � � � 
and also the dcpth of thc column. The wires shown 
print, as shown at A. are for the purpose of 
The reason that the holding the ornaments in 
block or core prInt pro- position upon thc block. 
trudes, at C, is that a The ornaments on the face 
ridge may be formed I are hcld by loose pegs, ex-
in the mould to steady I cept the cabling, D, and 
the core While insert- , thc paneling, E, which are 
ing it in the mould ; made fast on the face by 
and the depth .of the nails or screws. 
core box, at E, must Let it be required to pre-
be made to suit it. It pare a pattern for a col-
will be noted that the umn 12 feet long, of 12 
core prints, at F F, inches face, and 14 inches 
are carried to the top deep, to be of the style shown in Fig. 171. Select a block sim-
of th(' pattern ; and it ilar to that shown in Fig. 172, in which the top piece is shown 
will be readily per- removed so that the distance pieces may be scen. We will 

inches thick. These boards are adjustable, so as to take in 
any breadth of face, by the brackets, D, moving along slots 
in the plate. Nipping screws in the brackets admit of the 
boards being pressed together on the end pieces, which 
must be changed for every width of column ; the height of 
the core is regulated by means of thc strike, E. On accollnt 
of the exccedingly fragile nature of a greensand core, it is 
necessary to imbed within it a strong bar of cast iron, called 
a core bar, such as is represented at F, Fig. 175. It consists 
of a strong center bar with pieces cast solid with it, ranged 
on each side, called wings ; the bar itself is made to taper off 
to a narrow ridge towards the under part, as also are the 
wings, which taper at the edges. The sand, being rammed 
between thcsc wings, is able not only to sustain itself, bllt 
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also a small portion extending beyond them, namely, to the 
correct outline of the core. The bar is generally from half 
an inch to one inch smaller than the core, as will be seen in 
the sectional end view, Fig. 177. A notch is cut out of 

Ititufifi t �tUtritJu. 
be placed in the model room in order that inventors and 
others may see them when making preliminary examinations. 
As a printed copy of the drawing, suitably mounted on stiff 
cardboard and placed in the model cases or in adjacent port
folios, would answer quite as well, and not take up one hun
dredth part of the room, the model in nine cases out of ten 
might as well be dispensed with as not, and the inventor 
saved the expense of furnishing and the Office the expense 
of finding room and taking care of it. 

Another point that should be considered by the Patent 
Commissioner is the necessity of having a complete system of 

h . t d 't f th ' t' f perfor ted tube on I digests published, after the style of the English abridgc-eac wmg 0 a mi 0 e mser IOn 0 a a . .  . 
h 'd f t'l t' Th b F d the e f ments. Some of the exammers have prepared partIal dI-eac SI e or ven 1 a IOn. e core ar, , an p r ora- . . . . .  . 

t d t b G G sh . gests of vanous subdIVIsIons of theIr classes for theIr own e u es, , are own In . 
'ZiT ' l'"Tll Fi . 175, imbedded in the use, but these are not .accessIble to most people ; and some .L'.:I(f �o_ g 

three or four such dIgests have been publIshed, but at \I � core. 
I 'I I ===� such high prices that the majority of inventors cannot pur-
f �'-' As there are not any core 

! I 
prints required to form the chase them, and they are therefore comparatively useless as 

� \ !  compared with the great good that such publication would 
. /  openings at the back of the 
I'�' : do if they could be issued at about the cost of printing, to column, the cores for these �I say nothing of  the advantage such digests would be to the openings are made in a box 

not thicker than the intended examiners themselves in making their researches. 
r thickness of metal in the col- In my last, I stated that a bill had been passed appropriat-

if umn. Such a box is shown ing money to build a national museum. 1 have since found, 
. F' 1'"'8 th h for thn however, that my information was incorrect, and that it had 

I - In Ig. " oug , . 0 • / sake of cheapness, when the .(lnly: pas�ed one House . . It therefore fa:led to ?�com<: a law, 

columns are not more than and the Imm_ense collectIOn of Centenmal exhIbIts wIll have 
to

'
be stored for a year or so longer, and many of the arti-

box is .sawn out of one piece. 
Fig. 179 is an 

end view of the core 
box, with core, 
shown in Fig. 175, 
but with the addi-
tion of the w.ooden 
binder, which serves 
to assist the brack
ets in holding the 
sides. B, of the core 
box together, which 

half an inch thick, the core 

is necessary when the core box is very deep. 

Our Washington Correspondence. 

fo the Editor of the Scientific American : 
The House bill relating to infringements, referred to in a 

Rrevious letter, have been postponed to next December ; in 
consequence of so much opposition being made to it, the 
Committee on Patents have been authorized to sit during 
the recess to revise and amend the patent laws. This bill will 
probably receive further consideration, when it is to be hoped 
that the obnoxious features will be eliminated or the bill 
dropped altogether. I understand that, among other amend
ments, the committee will be requested to consider the fol
lowing : Separation of the Patent Office from the control of 
the Intenor Department. The Commissioner and other 
officials, down to and including the examining corps, to hold 
their positions for life, or during good behavior. All the 
receipts of the office, under proper safeguards, to be used 
for facilitating its business. All agents, before being admit
ted to practice in the Office, to pass an examination as to 
competency. Everything relating to transfers of patents, 
including licences, to be recorded within sixty days. That 
owners of reissued patents shall be able to SUe for infringe
ments that occurred before the reissues were granted for 
such points as were covered by the original patents ; and 
that applications and oaths for reissue applications may be 
made by the assignees of entire interests. These amendments 
to the present law I believe on the whole to be good sound 
doctrine, and sueh as will commend themselves to the rna 
jorHy of the people, whethcr inventors or not. 

There is another point that should be considered, and that 
is the question : What to do with the models, where to put 
the vast accumulation (some twenty thousand per year), 
that are constantly arriving and have to be disposed of some 
how? There is yet room for a gallery on one side of the south 
hall, if Congress would but allow the Patent Office to use 
some of its own funds to build it ; but, even if built. there 
would not be more than sufficient room to properly dispose 
of the models now lying around loose on the floors, stacked 
on the tops of the cases, and piled up one upon another on 
the shelves of the model cabinets until the under ones be-
come broken from the superincumbent weight, and from the 
handling they receive in taking them in and out of the cases 
to make examinations. So many models have been destroyed 
by this method of storing in times past that there are cart
loads of broken pieces stowed away in out-of-the-way corners. 

If a little " more light " could be let in through the ceil
ings of the north and west halls, there is room for an ad
ditional gallery in each of them ; but even these, if built, 
would soon be filled at the present rate of increase. In view 
of this, why not in future dispense with the models in such 
cases as do not aetually require one to illustrate the inven
tion? As the law now stands, the Commissioner can dis
pense with the model if he chooses, and for a year or so there 
were many patents issued without models being required ; 
but for four or five years past, models have .been required in 
all cases in which a model could be used. In the majority 
of applications models are not necessary to show the inven
tion, and the only use for them in such cases is that they may 

cles be irretrievably ruined, and some of them may be with-
drawn altogether. The collection is a very large one, and 
should be properly displayed and taken care of. The fol
lowing is a list of the more important donations : 

Argentine Republic : Almost the whole of the exhibit in 
Agricultural Hall, and the most of that in the Main Building, 
comprising ores, metals, pottery, tiles, stuffed animals, 
woods, fibers, leather, agricultural and fishery products. 

Brazil Specimens of iron, coal, hides, leather, tiles, pot
tery, woods, vegetable fibers, food substances, gums, resins, 
etc. 

Chili : A collection of minerals, artificial stones, tiles, 
terra cotta, and an extensive variety of grains, seeds, and 
other vegetable products. 

China : The entire collection made by the Commissioner of 
Customs, including a complete representation of the manners 
and customs of the Chinese,ha ving numerous full-sized figures 
beautifully executed and suitably dress cd. Many hundreds 
of clay figures about one foot high representing the different 
classes and races of the empire, with specimens of theirfood, 
medicines, domestic utensils, musical instruments, samples 
of their manufactures, buildings, etc. 

Egypt : Collection of minerals, tiles, pottery, garden pro
ducts, woods, and a large collection of objects illustrating 
the manners and customs of the natives of Soudan, Nubia, 
and Abyssinia. 

France : Messrs. Havilland, of Limeges, presented a pair 
of Centennial memorial vases valued at $17,000. 

Germany : Tiles, cements, asphalt work, and manufactures 
in metals. Krupp, the great iron manufacturer, presented 
an extensive display, illustrating the mineralogy and metal
lurgy of Germany, with samples of his different manufac
tures. 

Japan : Pottery and tiles, and a large exhibit of fishery 
products and apparatus, skins and hides of animals, food 
preparations, and a series illustrating the manufacture of 
tea, silk, and bamboo articles. 

Mexico : :Minerals, orcs of gold and silver, obsidian, woods, 
fibers, pottery, and terra cotta, an iron meteorite weighing 
4, 000 Ibs. , etc. 

Norway : A large collection of ores and other specimens 
exhibiting the metallurgy of iron, copper, nickel, etc. , and a 
collection of the eatable fishes of Northern Europe, food pre
parations, etc . 

Portugal : A very extensive exhibit of ores, minerals, etc . ,  
samples of industrial and vegetable products. 

Russia : An enormous collection exhibiting the metallurgy 
of copper and iron, a very valuable collection of the miner-
als of Siberia, samples pottery, tiles, cements, etc. 

Spain : A large collection illustrating the mines and mining 
of the kingdom, also its manufacturing and agricultural 
products. 

Sweden : The entire exhibit of this country in the Agri
cultural Hall and photographs of arctic scenery. 

Turkey : Illustrations of its metal work, mines, minerals, 
tiles, po�tery, domestic and household utensils, etc. 

Great Britain : A very large collection of the private ex
hibits of tiles, terra cotta, pottery, mosaic work, from Min
ton & Hollins, Doulton, and others. Among these are some 
very large vases, a terra cotta pulpit, and a group showing 
an allegorical representation of America, embracing several 
colossal figures, valued at $15, 000. A complete collection, 
embracing over 300 varieties of wool from all parts of the 
world. 

In addition to these, smaller collections from nearly all the 
other countries in the world that had exhibits in the Centen
nial have been received, making a most complete series of 
illustrations by which the manners, customs, manufactures, 
minerals, ete. , of the different peoples of the world can be 
studied, the whole of which it is estimated to be worth over 
a million of dollars, and comprising a considerahle section of 
the Centennial Exposition whieh may be examined by our
selves, our children, or children's children at leisure and with
out cost. 

Cong-ress..before adjourning,passed several acts authorizing 
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the extensions of  patents, but I have been unable to get a list 
of them yet, although I have made many attempts to obtain 
them. There is no accessible list of the bills that are passed, 
and no way of finding out until all the bills are printed. 

The new Secretary of the Interior is fairly-or unfairly
besieged by applicants for office, but, as far as I can find out, 
with very poor success, and it is believed that very few 
changes will be made in the Patent Office. The present 
Commissioner, it is generally considered, is " the right man 
in the right place," and is likely to stay unless the President 
ignores the civil service reform altogether in his case. 

The patent attorneys of this city have organized an asso
ciation under the general incorporation act, known as the 
" Patent Office Bar Association of the District of Columbia. "  
The objects o f  the association, a s  set forth i n  its constitution, 
are " to maintain the honor and dignity of our profession and 
increase its usefulness, promote the proper administration of 
the patent laws, and the protection of the rights and interests 
of in ventors and patentees, and to secure a proper standard of 
character and qualification, and a prompt responsibility to 
public judgment among the practitioners before the Patent 
Office. " Qualification for membership consists in being of 
lawful age and good moral character, and qualified by 
education, training, and experience to pursue properly the 
business of patent solicitors or attorneys. One of the objects 
of this association is believed to be the preventing from prac
tising of the large number of irresponsible shysters who 
abound in Washington, who know nothing of patent law 
or practice, but who have the effrontery to advertise them
selves as patent attorneys, and by offering to " put cases 
through " for very low fees, or on the " no patent, no pay " 
system, defraud their trusting clients and bring disgrace on 
a respectable body of gentlemen who have to suffer the ob
loquy of the wrong-doings of these miscreants. Several of 
these fellows have been debarred from practising for defraud
ing their clients, and it is probable the others will be shortly. 

Washington, D, C. OCCASIONAL. 
.. ' e � .  

Lightning Rods-How the Centennial Buildings 
wcre Protected. 

To the Editor of the Scientific American : 
Your recent articles upon lightning rods supply much

needed information relative to the most important requisites 
for protection. The following system, as applied to the Cen
tennial Machinery Hall, combines great economy with the 
most perfect protection and security, and may frequently be 
adopted with advantage for large buildings. 

The tin roof of Machinery Hall has an area of 14� acres, 
and this is utilized as a lightning conductor in this manner : 
Rising above the roof are 100 wood terminals (used as flag 
poles), to each of which is attached a copper wire rope � inch 
in diameter, its upper end rising a few inches above the top 
of the pole ; at its lower end the wires are spread out, and 3 
inches of its length is firmly soldered to the tin roof. Earth 
connections from this massive roof conductor are made at ten 
different places by soldering one end of copper ropes to the tin 
roof, the other end being firmly attached to 8 inch city water 
pipes in the ground. Thus it will be seen that every square 
foot of this huge building is covered and thoroughly pro
tected by an ample conductor ; and it is believed there is no 
building in this country so perfectly protected as this. The 
total cost was only one tenth the amount requisite to protect 
it in the usual way with rods, or less than $50 per acre. 

Earth connections being all-important in all cases, I would 
recommend the following for country buildings : Extend the 
lightning rod underground, say 20 or more feet from the 
building ; fasten and solder to its end a sheet of copper 2 by 
4 feet ; dig a pit 3 by 6 feet, and 4 to 6 feet deep ; put 2 
inches in depth of finely broken charcoal over the bottom, 
tben put in the plate and rod, with another layer of charcoal 
and a few inches of earth ; then fill up to surface with loose 
cobble stones, leaving it so that the rainfall can freely find 
its way down to the copper plate ; water from the roof may 
be led into the pit. One such earth termination is of more 
value than half a dozen of the usual kind. 

Philadelphia, Pa. .T. D. RICE. 
.. I e  . ..  

Heating with Natural Gas. 

1'0 the Editor of the  Scientific American : 
In your recent article on wholesale heating, you ask why 

some town does not immortalize itself by using natural gas 
as fuel. It is used extensively throughout the Pennsylvania 
oil regions ; and this town is supplied by a well three miles 
distant, through a three inch pipe, which is being replaced 
by a five inch one, to be continued to adjacent towns. The 
gas is used direct from the well without a gasometer ; and 
owing to the variation of pressure, it is somewhat dangerous 
in careless hands. For lighting it is but little inferior to 
coal gas. With a good fishtail burner, it burns without 
smoke, and with almost as brilliant a flame as the best arti
ficial gas. The present pressure at the well is about 65 Ibs. 
per square inch ; and with a gasometer to equalize thc press-
ure, it would be the best and safest fuel in use. M. 

Millerstown, Pa. 

An Electrical Balance. 

A t a recent meeting of the Institute of Mining Engineers, 
Dr. P. De P. Ricketts exhibited an electrical phenomenon 
with an analytical balance. By rubbing the glass case the 
balanee was thrown out of adjustment, which could be re
stored by discharging the electricity of the glass. The pos
sibility of errors in analysis resulting from this cause were 
apparent. 
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A. ShefDeld Cutlery Manutbctory. 

Joseph Rodgers & Sons' cutlery works rank the first of the 
kind in the world, the factory having been established above 
a century and a half ago. The firm has a world-wide re
pute, and there is no doubt that the remotest country on the 
globe uses Rodgers' cutlery. The extensiveness of the manu
facture and trade need scarcely be mentioned. Nothing, 
perhaps, in the shape of household articles-with the ex
ception of crockery, which runs hand in hand with it-is so 
necessary and so much used as cutlery. The factory employs 
a large body of workmen, and the works are divided into a 
number of departments, such as the forging, the grinding, the 
polishing, the handlemaking, and various other departments. 
But the number of processes which the manufacture of each 
single knife has to go through before it is completed and 
ready for sale is something incredible. The first process is 
the forging; The workshops are generally small-for the 
forging of almost every kind of knife, with the exception of 
carving and larger knives, requires only one man. Many of 
these are connected with each other, · and are all on the 
ground floor, the upper floors being occupied by more deli
cate processes. Each workshop contains a forge, one or two 
hammers, a pair of tongs, a long n3rrow table-on which 
the length of the blade to be forged is marked-a bucket or a 
small tub containing water, and several other necessary 
tools. With these the process of forging is executed with 
the greatest rapidity and precision. An experienced and 
skillful workman is able to forge 200 blades of ordinary pen
knives in one day, at the average of one blade in three 
minutes. The steel bars used for making blades are prepared 
in a separate department. They are made of different widths 
and thicknesses, according to the various kinds of knives to 
be manufactured. For penknives they are, of course, thin 
and narrow. The process is very simple. The steel bar (at 
first four feet long) is put into the fire, just a little longer 
from the end th'ltn the intended bIade. When sufficiently 
soft it is taken out, and the red hot end cut to the exact 
length indicated on the table ; and immediately after the bar 
of steel is again heated, in order that while the workman is 
forging one blade the material for anbther may be ready by 
the time he has finished it. Now, with the tongs holding 
the red hot piece in one hand, and the hammer in the other, 
the workman, standing at a short distance from the anvil , 
which is raised to a convenient height, executes his work with 
astonishing rapidity, for the entire blade is formed with a 
succession of only a few quick raps. Such is the skill of the 
workmen that the eyes of an ordinary visitor can scarcely de
tect any difference between any two of the newly forged 
blades. This done, the rough blade is once more buried in 
the fire, and a minute after it is drawn out and plunged into 
the bucket of cold water, by which process the blade is hard
ened. 

The handle part (the stock of the blade and the pointed 
piece inserted into the handle) of a taole or carving knife is 
made of iron. The joining is effected by heating the piece 
of iron cut off from a bar for the purpose and the handle end 
of the blade, and then welding them together ; the proper 
shaping, with the indispensable pointed piece, has all to be done 
at once. Two men are required to carry through this pro-

Ititutifi t �tutritau. 197 
Joseph Rodgers & Sons consists of a star with six points and ing supply is usually secured-in fact, it is almost impracti
a Maltese cross. It was granted in 1764, and is valued at cable to obtain it at any other time, as an excess of it pre
$300,000. Every piece of cutlery manufactured at these vents going to a sufficient depth. The easiest method with 
works bears the name and the well known mark. which we are acquainted for reaching water in a well already 

The process of putting on handles to table and carving dug, but dry, says the Portland Press, is to sink a barrel 01 
knives is very simple ; but in the case of pen or pocket knives, hogshead its entire length at the bottom of the well. This 
where there are several blades, or any other kind of cutlery barrel or hogshead should be made of ash or oak, well 
which is to be opened and shut, the work . is a little more hooped and without heads, and of such diameter as to allow 
complicated, and therefore requires greater skill. In put- of its easy descent inside of the bricks or stones of which 
ting on the pins or rivets the workmen have to be very care- the well is made. 'I he earth and water can be removed in 
ful, in order that the blades may open and shut freely. The the ordinary way, and as the amount will not be large, 
handles are made of elephant.s' tusks, pearl, and tortoise shell, without the use of the more expensive methods required in 
and various kinds of wood, also stag and other horns. The digging a well from the beginning. The bottom of a well 
former are imported from Africa and India, the African will not be found to be the coldest and most uncomfortable 
tusks being the finer and dearer. The tusks and horns are place in the world at this season of the year, and we presume 
cut to the sizes of the required handles by machine saws, the entire job can be done with less risk and suffering than 
and afterwards they go through the more delicate processes I is incurred in some morning tramp to a distant stream with 
of shaping, boring holes, etc. Lastly comes the polishing a drove of farm stock. While we recommend and prefer 
process. This is effected by applying the handles to revolv- this way on account of its economy and simplicity, and be
ing brushes, made, not of hair, but of linen: stuff. The ma- cause it secures a present and future supply of water, we 
terial is cut out in circular pieces of about 4 inches in diame- also advise as a temporary expedient the substitution of the 
ter, with a round hole in the center ; these pieces (a large iron pipes used in the drive well system. These may be very 
number of them) are laid one on another in a cylindrical readily driven down in a dry well to the necessary depth and 
form, and the whole is then slipped on the spindle, the pieces connected with a pump, and subsequently upon the return 
being tightly held together by two small boards, one on each of high water as easily removed. We trust that none of our 
siqe of the spindle. These brushes are worked by machinery, readers will be guilty of abusing themselves or their animals 
and th� effect of this mode of polishing is beautiful-smooth by unnecessary exposure to the cold in search of water. If 
and bright ; but the polish shows itself to the best advantage practicable, they should without delay test the plans sug
on dark handles, such as the ordinary shilling razor handles, gested, or any others that their ingenuity may devise. 
which are generally made of cow's horn dyed or painted ... , • I .. 

black, or variegated. This ingenious contrivance is an Ameri- The Science oC Preaching. 

can invention, and is now largely used in works wherever The Rev. Dr. Swing, editor of the AUiance, of Chicago, 
polishing of this kind is necessary. says : " If a clergyman feels that something should be said 

The men employed in this factory are paid according to to telegraphers, he should not try to find a pole and light
their merit and capability, which plan can well be adopted ning in the sacred word, but should honestly confess that 
with advantage in works of this kind, because it encourages the Bible does not specify any of the day or night operators, 
them always to endeavor to do their best. It would be and that hence he will not take a text, but will speak to men 
needless to mention the order and discipline we witnessed in in the spirit of Christ, and not from a figure by Job or Eze
Messrs. Rodgers' works, for any such attempt would be no kiel. This bondage to a text was well ridiculed by the story 
addition to the long established fame of the firm ; but it may of the man who preached against lofty headdresses from the 
simply be said that in this point of view no other works in words : ' Top not come down. ' 
England can be better conducted. " Inasmuch as the world has become larger and fuller since 

The show room, which we inspected on arriving and be- the Scriptures were compiled, the clergy should not expect 
fore leaving, was most attractive. The elegant and tasteful to find in those records any special advice to railroad men or 
display of the various productions of the works-cutlery in steamboat captains, and hence would do religion more ser
all its forms-appeared magnificent. Penknives, table, and vice by omitting a text than by citing Jehu as a prophecy of 
carving knives, scissors, razors, together with specimens of fast travel, or by alluding to Noah as a great captain on the 
the electroplate works, are so arranged as always to be high seas. Textual preaching is a good thing when there is 
ready to attack the weak side of the liberal purchaser, espe- an idea in the text to be developed ; but when a preacher has 
cially of the fair sex. Two very curious pieces of cutlery a valuable lesson for a book agent or a sewing machine man, 
adorn the show room. One of these is a kind of a huge he need not soil his concordance to find what mention the 
" tool pocket-knife," consisting of 79 in�truments-saw, Bible has made of these two forms of itineracy. Of course, 
corkscrew, gimlet, bradawl, file, etc. ; the other has 1,876 he might find a remote allusion to them in t.he prophecy that 
blades to correspond with the Christian year, one blade being in the latter days of the world great tribulations should 
added to the number at the beginning of each year. These come ; but so many in the audience would doubt this appli
two, together with an enormous giantlike razor, are exhibited cation of the passage that it would seem better to preach to 
as curiosities of cutlery, and indeed they deserve that title, the souls of the agents and let the text go by the board. 
as they seem to be quite works of art. -English Mechanic. What a preacher needs most is not a doubtful text, but a 

.. , .  I .. real subject." 
cess. It is very amusing to watch the dexterous movements A. Novelty in Sonorous Tubes. 

----------__ .. 4-�, •• �, __ .------------
Watering Ships in Mid-Ocean. of their hammers, which seem always to hit the right part Our esteemed correspondent, Professor A. Ricco, sends us 

mechanically, following, as it were, the rapid turning about the following note from Modena, Italy : 
of the material, well held in the grip of a pair of tongs under " On blowing into a rubber tube having a spiral inside, 
the management of one of the men. such as is used for exhausting air, a note similar to that of 

From the forging workshops the blades are transferred to a flute is heard, which becomes more and more acute the 
the grinding department, which comprises a number of pro- harder we blow. The successive harmonics up to the high
cesses ; hence one knife .generally goes through more than est are thus obtained. By the use of a manometer, it is 
half a dozen hands before it is ready to be handled or cased. found that the necessary pressure of air is propOI;tional to 
The grindstones are the same as those in ordinary use, and the square of the number expressing the order of the har
are worked by machinery. They are of different sizes, and monic, or of the number of vibrations ; which proves that 
vary extremely in quality-that is, from the coarsest stone the sound depends upon the velocity of the pulses of air 
for the first process to the smoothest used in the last. We striking against the turns of the helix: The notes are better 
were told that the quality of the steel of all knives (at least when the tube is wound about itself. The diameter should 
of the same forging) is exactly the same, and it is the pro- not be large, and the length may be from 3 feet 3 inches to 
cess of grinding that the fate of the bhde-its future quality 26 feet. The long tubes give the most notes. Catching 
and value-are determined. Hence, if 100 penknife blades hold of one end of a tube and whirling it about like a sling, 
were handed from a forging shop to the grinding depart- the centrifugal force produces a current of air and causes it 
ment, 70 of them may perhaps go . through the shilling pro- to sound. A. RICCO, Professor. 
cesses, while the remaining 30 may go through superior pro- " Modena, Italy. " 
cesses, and afterwards be valued at half a crown or ten Translator's note : The rubber tube referred to is one in shillings each. Many perhaps would be puzzled at this mode which a wire helix has been inserted to prevent it from kinkof doing business, and would probably ask : " Why are not the . ' ing or flattening out. This nelix acts as a reed. Not having whole hundred knives, etc. , made the value of ten shillings, such a tube at hand, I succeeded in producing a number of for the profit woula then be greater?" The answer is simple. distinct notes with an ordinary rubber tube ; and my friend, The half crown and ten shilling blades go through a greater Mr. Geyer, who is a better musician, inserted the embouchure number of processes than the shilling ones, and more care of a French horn in a rubber tube a little over 5 feet long, 1-,; and attention are bestowed upon the work. Care and attzn- inch thick, and having t inch aperture. He then obtained tion mean valuable time, and valuable time signifies great a series of clear notes, which may be expressed by the fol-expense. However, the quality and value of a knife do not lowing notation. Calling the lowest note produced the first entirely depend upon the grinding ; for as the price of a book harmonic (C ), and the fundamental (C), we have is very often made lower or higher according to its binding 
so does the value of a piece of cutlery depend in some meas- C . . . . . . . . C. G. c. e. g • . . . .  c. 

M. Toselli, that exceedingly prolific inventor of diving 
machines and wreck-raising apparatus, proposes the very 
original idea of utilizing the springs of fresh water which 
are known to find their outlets on the bottom of seas, in order 
that vessels may always obtain a constant supply of pure 
water even when in mid-ocean. His mode of putting the 
notion into practice sounds easy enough ; but we doubt 
whether it will prove so simple when it comes to be tried. 
The first thing to do is to find the springs ; and that, w e  
should imagine, would resemble a s2arch for extremely 
small needles in a colossal haystack. But M. Toselli thinks 
that they can be found-the springs, not the needles-and 
he says it only remams to secure tubes to the outlets, of suf
ficient length to reach the surface, buoy them of course, and 
there are inexhaustible wells always available. There are 
some minor difficulties of the tubes being carried away by 
storms or ocean currents ; but these, as well as those pertain
ing to the discovery, the indefatigable inventor tells the 
French Academy of Sciences he has overcome. We hope 
he has. 

Poisonous Flre""orks • 
A correspondent, referring to our article under the above 

heading stating that a lady in Bristol, N. H. , died from the 
effects of fumes from red fire, doubts whether this was the 
cause of her death. But jf the red fire used was such an 
absurd composition as nitrate of strontia, black sulphide of 
antimony, sulphur, and chlorate of potash, it is evident that 
the arising gases must be injurious to health. Many recipes 
current in newspapers, scientific books, and even school 
books, are bad, and are evidently copied from some old, 
obsolete pUblication. " Properly made red fire, " says our cor-:h Rate of vibration, ' 1 . . . . . . . •  2 3 4 5 6 . . . . • S ure upon its andle or case. For instance, we were shown C. F. K. respondent, " should contain no sulphur or antimony in any two razors of the same steel and forging, and were told that 

one was a shilling razor and the other half a crown. Now 
the cause of the great difference was simply this : the shilling 
razor had only a cow's horn handle, while that of the other 
was made of ivory, and, of course, its blade was better 
ground. 

• • • •  • form whatever. " 

The processes subsequent to the grinding are stamping of 
the name with the words, " Cutlers to Her Majesty, " and the 
corporate mark, the putting on of the handle, and the pol
ishing. The corporate or trade mark (* +) of the firm of 

Digging Wells Deeper. • • • • • 
In some districts there is probably no remedy for dry or A PATENT has been taken out in France by M. Beranger for 

empty wells, especially where water is found just upon or the cleansing of wool, woolen goods, woolen rags, etc. , by 
above granite or rock foundation. When the usual supply means of sulphate of ammonia with heat ; the stuffs to be 
is exhausted, there is no other recourse but to wait for the in- treated are submitted for twenty minutes to the action of 
flux of water from heavy falls of rain. Such cases, how- sulphate of ammonia and water marking 5°  or 6°, then dried 
ever, are exceptional, and in most localities the simple by means of the centrifugal machine and the stove. It is 
reme�y �or lack or scarcity of water is to deepen the wells. said that the color of the goods, however dyed, is never 
By dlggmg down to water in a time of drouth, a never-fail- I affected by this treatment. 
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THE SELDEN COMPOUND PUMP. 

A high degree of expansion combined with a regular and 
steady velocity of piston has, we are informed, been obtained 
by Mr. A. Carr, of this city, by the compounding of his 
Selden pump. This pump, in its original form, consists of 
a steam and water cylinder; set in a direct line and con
nected rigidly by a center piece, the rod passing directly 
from the steam piston to the water piston, and being rigidly 
fastened to both. We give in the annexed engravings a per
spective view of Fig. 1, and a sectional view of Fig. 2, 
showing the machine as compounded. 

The larger or secondary cylinder, M, of the compound en
gine is provided with a piston, N, the rod of which passes 

to the piston, D, of the high-pressure cylinder, so that the 
two pistons move together, one in aid of the other, and both 
exerting their power upon the piston rods. This feature of 
a compound engine is not new, save in its combination with 
a direct acting pump, by connecting the valve, 0, of the sec
ondary cylinder with the. valve-moving piston, E, of the 
primary engine, so that the steam acting upon this piston 
moves the valves of both cngincs simultaneously to open 
and close the respective ports. Ordinarily the exhaust steam 
from the primary engine passes by the pipe, P, to the valve 
chest of the secondary engine, and the exhaust steam from 
the secondary cylinder passes by the pipe, R, to the con
denser. 

moving the valve, S ;  and by shifting the valve, the exhaust 
from the primary engine will pass from 9 through the port, 
15, and pipe to the exhaust, R, and the steam from the boiler 
will go to the secondary cylinder by the port, 10, so that the 
secondary cylinder may be operated by the boiler steam or 
else by the exhaust steam from the primary cylinder, as oc
casion may require. 

----------�.��H.�I�. __ ----------
Dangerons Toys. 

The past few weeks have been a harvest season for dealers 
in toys, candies, and all sorts of trifles, especiallv those in
tended for Christmas gifts to the dear children. Happy the 
family who have not suffered from the diabolical schemes of 

THE IMPROVED SELDEN PUMP.-Fig. 1.  
the rapacious manufacturers. We do not refer to  the little 
victims who paid the usual penalty for consuming candy 
and nuts in intemperate quantities. Unfortunately there are 
manufacturers who delight in introducing copper, lead, ar
senic, and other deadly poisons into the nursery and kinder
garten. So much has already been said and written in re
gard to Paris green that most intelligent and reading parents 
avoid presenting their little ones with green-colored picture 
books, or toys painted that color. We are sorry to say that 
other colors are frequently poisonous, and it is hardly safe to 
place any painted toy in the hands of a child that is liable to 
suck it or kiss it, as the little ones often do. 

There is another class of articles, which have always been 

THE IMPROVED SELDEN PUMP.-Fig. 2. 
In order to arrange this engine so that the secondary en- regarded as particularly safe and unobjectionable, but which 

gine may be partially or entirely supplied by live steam from have proven quite as dangerous as many other toys, namely, 
the boiler, as occasion may require, the exhaust steam those made of india rubber. In a recent number of the 
is led through the ports 9 and 10 in the divided 8team chest, Deut.�che Industrie Zeitung, in regard to the use of oxide of 
R', and through the D slide valve, S, that is placed over these zinc in india rubber, it is stated that the use of such rubber 
ports, and said valve is operated by a handle, 12, or other tubes and stoppers for nursing bottles was proven so lllJU
means. The face, 14, of this valve, S, is wide enough to rious to health that the agitation against it abroad has had 
cover the secondary exhaust port, 15, when the face, 16, of , the effect of driving it from the market. B. Tollens, of 
the valve is over the port, 10. This face is narrow, so that Gottingen, has, however, found that most of the toys, dolls, 
the exhaust steam can pass through the port, 10, at one side animals, etc. , are still made of rubber with oxide of zinc in 
of such face, 16, and the live steam will pass by the pipe, T', it. A case where a child was taken sick after playing with 
in at the other side. an india rubber doll, and putting it in the mouth frequently, 

The relative widths of these openings can be varied by and where the doll, on being thrown into vinegar, became 

[MARCH 3 1 ,  1 877. 
covered with an incrustation, probably acetate of zinc, first 
directed Tollen's attention to this subject. He made an an
alysis of the doll and found that it contained not less than 
60 '58 per cent of oxide of zinc. Some lime, oxide of iron, 
and phosphoric acid were detected in the ash. Another doll, 
purchased in Brunswick, and especially recommended as 
" harmless," gave 57 '68 per cent of ash, which consisted of 
oxide of zinc with traces of impurities-lead, iron, lime, and 
sand. 

• f e  . ..  

Ant Intelligence. 

Sir John Lubbock has recently delivered a lecture on ants, 
which is replete with curious and interesting information, 

the result of his own examination of some thirty nests of 
over twenty formic species, which he keeps under constant 
superVISIOn. Sir John has not acquired a very high idea of 
the much-vaunted intelligence of the ant. He says that, 
when he cut off their food supply by drawing back a 
little strip of paper which had acted as a bridge, they had 
not intelligence to rebridge the chasm of one third of an 
inch by pushing the strip of paper back. Varied experi
ments of a similar characte:r resulted in the same way, ex
cept where a hole leading into a box containing food was 
stopped by a little mould ; then the ants speedily burrowed 
into the mould, and found their way into the box and again 
carried off the food. Sir John did not find that display of in-

telligence and affection which some naturalists have declared 
induce ants, when any of their companions are accidentally 
buried, to burrow down and rescue them. They do seem 

capable of discriminating between companions and strangers ; 

for when a number of each were intoxicated and placed near 

a nest, the sober ants, after being very much puzzled
' 
at the 

unaccountable condition of the inebriates, carried into the 

nest their helpless friends and pitched the strangers into a 
dish of water. When, however, some friends and strangers 
were chloroformed to death and laid near a nest, the ants 
seemed to appreciate that the deceased were past remedy, 
and therefore pitched both friends and strangers indiscrimi
nately over the edge of the table. Attempting to verify the 
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truth of Huber's declaration that, when ants had been sepa
rated for four months and then returned to their nest, they 
were recognized and caressed by their companions, Sir John 
found that, though there was no sign of recognition when a 
separated friend was returned to the nest, he was never at
tacked, while a stranger being put in was always driven out 
or even killed. As regards the senses of ants, though Sir 
John believes they hear, yet they take no notice of any sound 
he could make ; and though they undoubtedly see, they can
not have very keen sight. His experiments do not confirm 
the suggestion that ants are able to communicate to their 
companions where food has heen discovered ; for when sin
gle ants had been placed on food, and, going back with some 
to the nest, were returning with companions to the store, in 
every case where these pioneer ants were captured their com
panions wandered about helpless and failed to find their way 
to the spot. 

.. � .. -
A NORWEGIAN TIMBER CHURCH. 

There exists in Norway, says the Bnilding News, a series 
of wooden churches of great interest to the antiquary. The 
subject of our engraving is, pcrhaps, the most curious of 
them all. Situated in the neighborhood of some of the wildest 
and most romantic scenery in the country, it is of strange and 
fantastic design, and the carved pinnacles at its angles give it 
the appearance of a Chinese pagoda rather than a Christian 
church. The building is entirely of pine, the roof and walls 
being covered with tooth-sh�pcd shingles, protected from the 

- -

$citutifi c �mtt i 'nll+ 
in New York is : Fine Sicilian powder, $120 per ton ; Vir
ginia, $65 per ton. The poorer qualities sell for from $50 to 
$60 per ton. Various attempts have been made to reduce 
the great expense attending the transportation of the crudc 
sumac for market by extracting the tannin directly upon the 
ground where the material is harvested, and sending the ex
tract into market in a concentrated form ; but it has been 
found that such extract cannot be kept for any length of 
time, as it is liable to a species of fermentation which con
verts the major part of the tannin into g�llic acid, and greatly 
impairs its marketable value. 

.. 4 11 . 
DiaDlond (Jutting by Girls. 

This is another new trade for women, and we wonder that 
those who are seeking new outlets for feminine work have 
not thought of it long ago. Diamond cutting is the me
chanical labor which above all 'others requires that extreme 
delicacy of touch and nice perception of form, color, etc. , 
which is inborn in the majority of women, but which ncarly 
all men are compelled to use much practice to acquire. 
Diamond cutting involves no severe physical labor, except 
possibly in the grinding of the stones together to form the 
facets. That branch, requiring powerful wrist muscles, may 
be left to the men ; but every other proccss, from the split
ting of the rough gems up to the final polishing, is fully 
within feminine capabilities. 

T�ent.f-three young women arc now successfully working 
at this trade in Roxbury, Mass. and the credit of teaching 

open to all the world. The shipment of butter in vessels 
provided with refrigerator rooms, such as are already used 
for conveying beef to Europe, was suggested ; and the grow
ing trade in spurious butter under various pretentious names 
was discussed and condemned. Many of the members pres
ent urged that legislation should put a stop to the sale of 
these compounds as butter. Legislation cannot stop the 
manufacture of any article not proved to be pernicious to 
the public ; but it might properly compel the seller to desig
nate, on his package, of what the contents consist, so that the 
purchaser may not be deceived. 

.. 4 .  � .. 
The llIanuCaeture oC ADlDlonia Salts CrODl the 

ADlDloniaeal Gas Liquor. 

The following method of preparing ammonia saIts from 
the gas house waters, by means of soda salts, is particularly 
interesting, since it produces a pure carbonate of soda at the 
same time. and is both cheaper and easier than the Solvay 
soda process ; and it involves no waste products. Dr. G. T. 
Gerlach, of Kalk, near Deutz, is the inventor of the process. 

If sal ammoniac is the salt we wish to obtain, chloride of 
sodium (table salt) is of course the source of the chlorine,and 
the process resembles in some respects that of Solvay. The 
crude ammoniacal liquors aTe first distilled and yield car
bonate of ammonia : in this is dissolved a quantity of com
mon salt, equivalent to that of the carbonate of ammonia 
present. This solution has a gravity of 1 '22. Into it is 
passed a current of carbonic acid gas, as long as any bicar-

bonate of soda is precipitated. Some 
sulphuretted hydrogen is thus ex

weather by layers of pitch. It pos
sesses nave, chancel, and apse, the 
roof of the latter forming a most 
curious feature-resembling a large 
beehive. A covered way, about 3 
feet wide, runs all round the church. 
It is believed to have been erected in 
the 11th or 12th century, and the re
semblance which the mouldings and 
capitals bear to English architecture 
of that date fully bears this out. 

./-�-- - :o=- - -
---::::-,;;- - ----�- � -

pelled, which had passed over in the 
form of sulphide of ammonia. The 
precipitated bicarbonate of soda is 
removed and dried ; and on heating, 
enough carbonic acid is expelled to 
serve for the next operation, mono
carbonate of soda remaining. The 
liquid contains chloride of ammonia 
with some undecomposcd carbonate 
of ammonia, with chloride of sodium 
and a little dissolved biearbonate of 
soda. Thc carbonate of ammonia is 
recovered by distillation, the sal am
moniac and salt by crystallization 
after concentration. Instead of being 
decomposed by lime, as in Solvay's 
process, the sal ammoniae is sent to 
thc market. If, however, it is de
sired to make Ilq1ta ammonilJ3, some 
of this mother liquor is treated with 
lime �nd distilled. 

------4.�.�.� .• __ ------
The Lesson oC a LiCe. 

In December, 1845, in the Depart
ment of the Vosges, Xavier Thiriat, 
a boy of ten, accompanied four 
young girls of about the same age to 
thc church. They had to cross a 
brook, over which was placed a 
single loose plank. The boy crossed 
safely, the first girl who attempted 
it fell in. The boy jumped in, pulled 
her out, and then, walking in thc 
water, guided each of thc girls 
across. Some time was lost by this, 
and thc party reached thc church 
late. Xavier, ashamed of being late, 
did not go up to the stove, but kept 
behind. He reached home chilled, 
a dangerous disease followed, by 
which he was left a complete crip
ple for life ; his only mode of mov
ing about was on hands and knees, 
so completely were his legs para
lyzed and distorted. Coming of very 
poor people, there was every pros
pect that Thiriat would be a heavy 
charge to his family and a wretched 
burden to himself. Instead of this, 
he reached manhood bright, cheer
ful, and intelligent. Reading all 
the books which he could lay hold 
of, he was soon the best educated 
man in his district, and rapidly ac

ANCIENT TIMBER CHURCH IN NORWAY. 
quired extensive influence, which was always used for good. them is due to Mr. Henry D. Morse. That gcntleman has 
He induced the young people to read and to study. Some hitherto employed trained diamond cutters from Amsterdam ; 
contributions to the local newspaper, the B:eho des Vosges, at- and by carefully watching them he became quite an expert 
tracted attention and made him known, the result of which himself. The Amsterdam cutters are nearly all Israelites, 
was that furthcr intcllectual opportunities were extended to and they are exceedingly chary of imparting their knowl
him. He made himself a good botanist, meteorologist, and edge to strangers, preferring to teach only their sons or 
geologist, instructed others in these branches, and procured ! family relatives, or at best Dutch boys of their own selection. 
the foundation of several local libraries. He could not, how- It is their invariable rule to decline to take apprentices ex
ever, be satisfied without achieving his complete indepen- cept under the above restrictions ; and accordingly, when 
dencc and earning his support. He obtained the position of Mr. Morse requested his workmen to teach American boys, 
manager of the telegraph at a neighboring town, was made they peremptorily refused. Anticipating this resnlt, he had 
secretary to the mayor, became a favorite correspondent of ' secretly established a shop in Roxbury, and there had taught 
several agricultural papers, and received the highest reward I six or eight girls. Consequently, when his men mutinied, 
of the French Franklin Society-its gold medal. he discharged them forthwith, and replaced them by his 

All this was accomplished by native force of character and female employees. The Yankee girls are now cutting and 
strong religious feeling, under circumstances not merely ad- polishing diamonds in superior style. 
verse, but at first absolutely hopeless. A horrible deformity, .. , " , • 
intense suffering, absence of instruction, crushing poverty- The Dairy Interests oC the United States. 

all these disabilities were overcome unaided, and this igno- The fourth annual convention of the National Butter and 
rant and crippled lad made himself the light, Intellectual and Egg Association was recently held at Chicago, Ill. , and was 
moral, of his whole district.-Public Ledger. very largely attended. The President, Mr. George E. Gooch, 

.. , • � ... of Chicago, spoke of the benefit which the trade derived 
SUll1.ae. from such meetings, and of the magnitude of the interest, 

Sumac (called by botanists rh1t8 eoriana), owing to the adding that $6,000,000 worth of butter was sent eastward 
large quantity of tannic acid which it contains, is exten- from Chicago during the past year. The butter and cheese 
sively employed in dyeing, tanning, in the manufacture of produced in this country last year reached a value of 
writing inks, ctc. Thousands of tons of the dried and pow- $124,000,000, and the milk sold in addition was 325,000,000 
dcred leaves and stems of this shrub are annually consumed gallons. He also called attention to the prizes, value $1, 500 
in the arts. It comes into market in the form of a fine yel- gold, to be given for the best exhibits of butter and cheese 
lowish powder, its chief source being the island of Sicily, by the Royal Agricultural Society of England, at their meet
where it is extensively cultivated. Its present market value ing to be held in Liverpool next July, the competition being 

If sulphate of ammonia is the pro
duct desired, the sulphate of soda is 
employed to decompose thc carbon
ate of ammonia. Either crystallized 
Glauber salt is dissolved in the con
centrated solution of carbonate of 
ammonia, or the anhydrous sulphate 
(salt cake), obtained in the manufac
ture of nitric or hydrochloric acid, 
is dissolved in a less conccntrated 
solution of the ammonia salt. Equiv
alent proportions of the salts are 
employed, and the solution has a 
specific gravity of 1 '3. Carbonic 
acid is passed into this solution un
til the bicarbonate of soda ceases to 
be precipitated. The latter salt is 
removed and dried as before. In 
solution are sulphate of ammonia, 
undeeomposed carbonate of ammo
nia and sulphate of soda, with a 

trace of dissolved bicarbonate of soda. The carbonate of 
ammonia is recovercd by distillation, the other salts by con
centration and crystallization. 

'IVhen nitrate of ammonia is the product rcquired, the car
bonate of ammonia is decomposed by means of Chili salt
petre, or nitrate of soda. The reactions are the same as be
fore, the chief products being nitrate of ammonia and bi
carbonate of soda. 

It is evident that the use of chloride, sulphate, and nitrate 
of soda, instead of the corresponding acids, must be both 
cheaper and more convenient, while the simultaneous pro
duction of soda ash still further incrcases the profits. The 
separation of the salts which remaiu in solution is an easy 
matter, owing to their unequal solubility. In the first case 
wc had common salt and sal ammoniac ; on concentrating 
to a certain point the former will crystallize out of the boil
ing solution, and after this is removed the solution is allowed 
to cool, when the latter will crystallize out. Sulphates of 
ammonia and soda crystallize from solution as a double salt 
containing two equivalents of water of crystallization. But 
on evaporating a solution of these salts to a certain point, 
the anhydrous Glauber salt will separate, and sulphate of 
ammonia will remain in solution. The anhydrous Glauber 
salt is not pure, and is' employed for dccomposing a fresh 
quantity of carbonate of ammonia. In separating table salt 
and Glauber salts at a boiling heat, care must be taken not to 
burn the salts, and on a large scale steam heat should be cm
ployed. 

.. , . � .. 

A GOOD waterproof cement may be m,lde by mixing glue 5, 
rosin 4, red ocher 2 parts, with a lIttle water. 
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[ Continued from first page. ] be volatilized through the action of the current. Less light the purest description, but obtained from perfectly healthy 

sounds of different degrees of the gamut be made simulta- was obtained in this case than with the phosphate of lime. sources. Upwards of 25,000 gallons of milk are dealt with 
neously beforc No. 1 .  These also will be repeated by the 3. Silex rendered the pencils worse conductors, diminished every week, being the produce of nearly 50 farms in some of 
other instruments, and the same would be true if, before the the light, and melted and volatilized without becoming de- the best of our dairy counties. To carry on this enormous trade 
first instrument, any number of different sounds were made. composed. the eompany have, in addition to their town premises in St. 
Now, let it be previously understood that all messages sent 4. Magnesia and borate and phosphate of magnesia were Peterburgh place, Bayswater, a large factory at Swindon 
to station No. 2 will be uttered in note C for instance, those decomposed. Magnesium in vapor went to the negative pen- and a dairy at Bourton, where all the surplus milk is con· 
to No. 3 in note D, and so on, a different note for each station ; cil, !}nd burned, in contact with the air, with a white flame. verted into cheese. With such admirable sources of supply, 
then, as the signals for each message differ in pitch from Magnesia and boracic and phosphoric acids escaped in the it is not a matter of surpri�e that the business has rapidly 
those for all the other messages, the operator has only to fix , state of smoke. The augmentation of the light was less extended, and that so successful a commercial result has 
his attention upon the message sounded in the note he has than with the lime salts. been achieved. The Aylesbury Dairy Company can take 
learned to recognize, and he may ignore all the rest. In this 5. Aluminum and silicate of aluminum were decomposed into their Swindon factory 3,000 gallons of milk daily, which 
way, the number of despatches which may be sent simulta· only with a vuy strong current and large electric arch ; but they hold, as it were, in reserve. In the summer time, when 
ncously is very 'large. Where, however, a large number is under these circumstances the decomposition was quitc man- the fashionable world is seeking recreation in garden parties, 
forwarded, rendering it the more difficult for a receiving ifest, and the aluminum vapor could be seen leaving the neg- and when st.rawberries and cream and other suchlike sea
operator to recognize his particular note, his message may ative pole, as from a gas jet, burning with a dull bluish flame. ' sonable delicacies are in request, then the company are in a 
be automatical,y received by a resonator provided with a The authors statc that, considering that the flame and position to meet any sudden demand. They possess every 
membrane which vibrates only when the n ote with which smoke which accompanied these electro·chemical lights I modern appliance suitable for the dairy, and have the power 
the resonator is in unison is cmitted by the receiving tele- would prove a great obstacle to their utilization, they con- of setting 1,500 gallons of milk in 800 square feet of milk 
phone. The vibrations of the membrane may be made to tinued their experiments no further. They point out, how- pans-the product from which in 10 hours' time would be a 
operate a circuit breaker, which will operate a Morse sounder ever, that the introduction of foreign bodies into pure carbon large quantity of cream. The cream is daily sent to London ; 
or a telegraphic recording apparatus. Of course where pencils is an excellent mode of studying the effect of elec- and, after the orders are executed, the surplus is made into 
several persons spcak in the vicinity of telephone No. 1, tricity upon such bodies, which is susccptible of many very butter, the excellence of which is such that the demand ex-
their utterances are in a like manner simultaneously trans- interesting applications. ceeds the supply. -London Court Circular. 
mitted to all the telephones in the circuit. If this verbal "' . . . . 

_ Planing Mill Machinery. Wash Cor I!'rult Trees. 

A� importSlnt point to be observed in the care of bearings At the last meeting of the Farmers' Club, a stranger in-
for fast running journals is their lubrication. In needs no qnired how he might rcmove the scales from the bodies and 
argument to demonstrate the necessity that exists for lubri- branches of his fruit trees. 

( c:1ting a shaft or bearing, and none to prove that the best and The chairman stated that W. S. Carpenter used to put a 
' most economical way is to do it properly. Cylinder bear- pound of crude potash in two gallons of watcr, and after the 
ings that are supplied with oil from below, by means of potash is dissolved, dip a largc swab in it and apply the 
wicks, valves or capillary attraction of any kind, should liquid to the trees� which will kill the embryo insect in thc 
never he used, as they cannot be trusted for any length of scales. 
time, and the rcsult is that the operator pours on just as lHr. Whitman said : That is a good remedy where one can 
much oil-and wiscly, too-as if they were of the ordinary get potash. But as this article IS so unpleasant to handle, 
pattern. so difficult to procure cxcept by the barrel, and so costly by 

The common pradice of squirting the oil from a can is the pound, I prefer to use cheap soap, with which I makc a 
another bltd plan a.nd Yery wasteful. Gcnerally where one strong liquid and apply it with a swab. I havc tried tobacco, 
quart is really used in this manner five arc wasted ; and thus soap, and carbolic soap, which are very expcnsive. Now I 
mill owncrs are often induced to buy cheap oil under thc procure the Washington soap, which can be obtained in 
impression that it lasts just as long as the best, as it certainly almost every city and village by the box, at only a few cents 
does when an operator thinks he must use just so much and per pound. I take a cake of this soap, shave it up into 

cGmmunication should be used for telegraphic purposes, the I apply it just so often no matter what the quality may be. thin slices and dissolve it in a pail of hot water. After it 
messages would have to be taken down by the receivers in For thc journals of high speed machinery only the best has stood a day or two the liquid will appear like mucilage, 
short hand. W c understand that Professor Bell has' patents lard or sperm oil should be used, and it should always be fcd which is applied to thc bodies of the trees when it is almost 
pending for some further improvements in his apparatus. from all adjustable glass oiler placed on the top of the can in boiling hot. One or two applications will remove all the 
These we shall notice at some future time. plain sight. " With this arrangement I have seen, " says scales and make the bark look smooth and healthful. I pro-

'Ve are indebted to a correspondent for the sketches when�e Ur. F. H. Morse, in thc Northwestern Lurnber1nCln, " under cure a box of this soap every year, not only for the trees, but 
we have prepared the engravings (Fig. 1, front page) repre- my supervision, 24 i!1ch machines with 8 inch journals run there is no better soap for culinary and laundry purposes. 
senting Professor Bell lecturing on the telephone, at Salcm, steadily �or 10 ho�rs, as a test, with only a teaspo?nfnl of .. • • •  • 

Mass. , on February 12 last, and also the group in the inven- sperm 011 to each Journal, and at the end of that tIme the Carbonic Acid Exhaled by Anbuals. 

tor's study, in Exeter place, Boston, receiving his communi- spindlcs were as cool as if they had run only half an hour. A German chemist has madc a long series of careful ex· 
cations during the course of the lecture. The apparatus, an Howevcr incredible this may seem to those who are in the periment.s t.o ascertain the quantity of carbonic acid given off 
exterior view of which is also given, is all contained in an habit of applying more than that every 15 or 20 minutes, it in respiration and perspiration by different animals. From 
oblong box about 7 inches high and wide, and 12 inches long. is a fact, and one which I can readily substantiate. If those among his most important conclusions , printed in the Journal 

This is all there is visible of the instrument, which dnring in charge of planing machinery would pay more attention to of the Che1nical Society, we select a few which appear worth 
the lecture is plaeed on a desk at the front of the stao-e with this part of their business and use more care and prudence wider notice. In proportion to their weight, the largest 
its mouthpiece toward the audience. Not only was 

°
the con- than they usually do, the expense account of many mills quantity of carbonic acid is given off by birds-mammals 

versation and singing of the people at the Boston end dis- might be sensibly re.duced. "
. 

. '  I come next-an� wor�s, amphibia, . fishes, and snails form 
tinctly audible in the Salem hall, 14 miles away, but Professor It should be the arm of every foreman and supermtendent ' another group m WhICh the excretIOn of carbonic acid is 
Bell', lecture was plainly heard and applause sent over the of a planing mill to keep the machines under his charge much smaller ; of these, worms give off the most, and snails 
wires by the listeners in Boston. constantly at work, as no machine was ever known to makc the least. Those that live in water give off more carbonic 

Professor Bell was born in Ec.inburgh, Scotland, and came a dollar by standing idle. There may be cases where, had acid to the air than they do to the water ; and young animals 
to this country about six years ago. His father, Professor all the machines stood idle, or had they never been started, more than old ones. Experiments with colored light show 
A. M. Bell, who became noted as the inventor of a method their owners would have been better off ; but the fact still that under the green and yellow more carbonic acid is ex
for teaching deaf mutes to speak, and of a universal system remains that, if there is any profit in running a planing mill creted than in ordinary daylight ; and on comparing light and 
of phonography, is now living in Brantford, Ontario. Pro- at all (and certainly it should not be operated when there is darkness, it was found that much less carbonic acid is given 
fessor Graham Bell, the present inventor, has also been ex- not), it must be made by keeping all the machines stcadily off during the night than during the day. In colored light 
ceptionally successful in the instruct.ion of deaf mutes, and at work. If there are more machines in a mill than the the milk-white and blue rays come next to the green and yel
in one case he has enabled a girl who had never produced an amount of business calls for, part of them should be stopped low in activity ; and thc red and violet are the least active. 
articulate sound to pronounce words distinctly after having altogether, and only those which are required for the various ... , 0 , 0< 

her under his tuition for the short space of two months . " If kinds of work, and which can be kept steadily cmployed, Produce Exported in One Day. 

I can make a deaf mute talk, " the now famous inventor is should be used. It does not pay to keep an operator standing Some idea of the vast amount of produce going from this 
reported to have said, " I can make iron talk:. " We need idle over his machine one third of a day that he may work country may be formed from the following statement : Por-
not add that his promise hag been fulfilled. the balance of the time ; for when he stops, his assistants and tion of shipment from the port of New York, Saturday, 

... , . ,  .. the machine stop, and consequently the profits stop ; but his March 3, taken from official sources : Cnrn, 99, 735 bushels ; 
Electro-Chemical Illumination. wages do not, neIther does the interest upon the capital in- apples, 2,100 barrels ; bacon, 2,566 boxes ; cheese, 2,400 

MM. Gauduin and Gramme have recently conducted a vested. There was a time, not many years since, when t.hc boxes ; butter, 3,827 packages ; fresh beef, 90 tons, 1 ,488 
series of experiments in order to determine the effects of profits of the planing-mill business were large enough to quarters ; sheep, 385 ; miscellaneous : 3,500 pieces maple tim
various foreign substances, combined with carbon pencils, withstand such drawbacks ; but that day has passed, and bel', 600 barrels of oysters, 500 packages of agricultural im
upon the production of electric light. The materials intro- now it is only with the hest management in every particular plements, 450 tierces of lard, 24,025 cases of canned goods, 
duced into the pencils were phosphate of lime (from bones), that it can be made to PO] even a moderate percentagc upon and 500 barrels of shoe pcgs. A single manufacturer in this 
chloride of calcium, borate of lime, silicate of lime, pure the investment. city turns out 1 ,200 bushels shoe pegs a day. His best for-
precipitated silex, magnesia, borate of magnesia, phos- - -. ----------"> , iii , ... eign market, he informs us, is Germany. 
pha�e of magnesia, aluminum, and silicate of aluminum. The A GI�ant!c Model DIlllry. .. , • , .. 
proportions were calculated so as to obtain 5 per cent of oxide The food supply of London has long engrossed a large Pigs and Poisouous Plants. 

after the baking of the pencils. The latter were submitted share of public attention, and upon the purity of the articles A correspondent writes to point out that, in our rccen 
to the action of a current, always in the samc direction , fur- supplied depends in a great measure the health and happi- article cntitlcd " Absence of White Color in Animals, "  Mr. 
nished by a Gramme electric maehine of sufficient power to ness of its inhabitants. Some ten years since the design was Darwin is quoted as to the effect of a poisonous plant on 
form an electric arch of from 0 '4 to 0 '6 inch in length. The introduced of supplying the dwellers in this great city with pigs in Virginia, with the comment of Dr. Ogle that there 
negative pencil being placed below, the following results milk and other dairy producc which, for general excellence, is no proof that the black pigs eat the root which poisons the 
were observed : could not be surpassed. Like most good works, these landa- white pigs ; but, in fact, the white pigs are deficient in taste 

1. The complete decomposition of phosphide of lime. Un- ble efforts were at first in a great men sure abortive ; but, by and smell, and not able to discriminate as to poisonous plants, 
der the triple influence of electrolytic action, calorific action, dint of perseverancc and good management, the Aylesbury etc. Our corresPQudent does not know what plant has such 
and the reducing aetion of the carbon, the reduced calcium Dairy Company has assumed an importance far exceeding effects on pigs in 'Virginia, but there is a plant in Florida 
accumulated on the negative pencil, and burned (in contact even the most sanguine expectations of its originators, and which may be the one referred to by !ir. Darwin. It is 
with the air:' with a reddish flame. The lime and phosphoric may fairly be designated one of the most nseful and pros- called paint root, and the root is a small bulb. The root and 
acid produced abundant smoke. The light obtained, measured perous corporations now in operation. To give some idea of top are used as a dye by the Indians. Hogs are velY fond of 
by the plwtometer, was double that yielded by pencils of the gigantic nature of the business so successfully developed it, and hogs with black hoofs fatten on it ; but those with 
similar dimcns!Ons made from gas retort residue. by this company, we may state that they daily supply some white hoofs become lame and the hoof drops off. If a hog 

2. Chloride of calcium and borate and silicate of lime were 5,000 families with milk, which is guaranteed, so far as has three black hoofs and one white, the white one will 
also decomposed ; but the boracic and silicic acids seemed to human care and judgment can insure it, to be not only of fall off. 
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Postal Card Ink. 

With the numerous useful and useless little inventions for 
which our country is noted, it is surprising that no one has 
yet placed in the market any kind of invisible ink for postal 
cards. Although we do not believe that such ink would 
prove very useful, it would probably meet with considerable 
sale, partially from the novelty of the thing. Many kinds 
of magic ink have been known for years, but most of them 
possess some disadvantages. A writer in the Deutsche In
dustrie Zeitung, in discussing the subject, claims that postal 
card ink should possess the following properties : 1. The 
writing must, of course, be invisible at first. 2. It must be 
of such a nature as to be rendered visible quickly and easily 
by means in the possession of every one at all times. 3. 
There should not be several kinds of this ink in market, one 
of which is developed by light, another by heat, a third 
by common salt solution, etc. , so that, on receiving a blank 
card, the receiver would be at a loss to know how to de
velop it. This writer then goes on to recommend the use 
of a solution of nitrate or chloride of cobalt, mixed with a 
little sugar or gum to make it flow easily from the pen. Such 
writing is made visible by moderate heat, even a burning 
match being sufficient. Dr. Bottger, in a note to this article, 
recommends the use of ferrocyauide of potassium, or yellow 
prussiate of potash, which is readily developed by the sul
phates of copper and iron (blue or green vitriol), the former 
yielding brown, the latter blue, letters. 

Dr. Bottger is an exceedingly ingE;nious chemist, and moot 
of his suggestions are very practical, but we beg to differ 
with him this time. Very few persons, except chemists, JIlay 
be supposed to have solutions of either blue or green vitriol 
always at hand ; and even a chemist, unless notified to this 
effect beforehand, would not think to try the effect of these 
solutions until he had tried several other reageuts. This 
could be remedied by writing 011 the back of the card with 
common black ink an ambiguous or nonsensical sentence 
containing the name of the developer to be employed. For 
chemists, a convenient ink would be a solution of some lead 
salt, which is developed by sulphuretted hydrogen. 

For ordinary use the most convenient ink is an iron salt ; 
the common tincture of iron of the drug store will answer, 
if diluted. This writing is scarcely perceptible when dry, 
but comes out a beautiful black on pouring over it some ordi
nary green or black tea: The tannin in the tea unites with 
the iron to form a black ink precisely like that used for ordi
nary correspondence. 

Another ink, less convenient for the writer, but more con
venient for the receiver, is to write on the card with thin 
starch paste. When perfectly dry, the card is flowed with a 
solution of iodine in very strong alcohol. This imparts a 
reddish color to the card, but .does not develop the writing, 
owing to the absence of water. The receiver has only to dip 
the card in water, when the writing will appear in blue 
characters. We offer this as a suggestion to manufacturers 
of magic inks. Of course, the operation of flowing with 
tincture of iodine might be left for the person who receives 
it, provided he were furnished with a key to the developer 
required. In this case dilute alcohol, or a solution of iodide 
of potassium, could be employed as a solvent for the iodine. 

Another method, more curious than useful, consists in 
writing on the card with a solution of paraffin in benzol. 
When the s{)lvent has evaporated the paraffin is invisible, 
but becomes visible on being dusted with lampblack or pow-
dered graphite, or smoking over a candle flame. H. 

.. , e  • •  
Antidote for OldluDJ. o n  Grape Vines. 

M. Chatot, a Frenchman, recommends common table salt 
as an antidote for oidium, or grape vine disease. He says 
that his vines and grapes were covered for some years with a 
fungus-like substance, and that last spring he sprinkled a 
handful of salt about the roots of each vine. The effect 
was marvellous, the vines grew luxuriantly, and bore an 
abundance of grapes entirely free from the fungus of 
oidium. 

NEW BOOKS AND PUBLICATIONS. 

.THE ELEMENTS OF MACHINE DESIGN. An Introduction to 
the Principles which Determine the Arrangement and 
Proportions of the Parts of Machines, etc. By B. Caw
thorne Unwin, Professor of Mechanical Engineering at 
the Royal Indian College of Civil Engineers. Price 3s. 
6d. (84 cents gold). London, England : Longmans, 
Green & Co. , Paternoster row. 

The deSigning of machinery has hitherto been prinCipally· left to the 
draftsmen, and no attempt has been made until recently to reduce their 
different practices and methods to a science ; and although It might be easy 
to form a col1ectlon of rules deduced from actual practice, no principles 
eould be laid down on the authority of such empirical formulre. To syste
matize the whole subject, and thus to simplify the practice and render it 
easy of acquisition by students, is the author's object, and he has succeeded 
In completing a work of the highest excel1ence. The ehapters on materials 
and strength of materials, on riveted jOints. and on shafting, are especial1y 
to be noticed for their terse and clear explanations ; and thronghout the 
book the mathematical expressions used need not deter any careful and 
painstaking student by their depth and abstruseness . The author has 
evidently put into this volume an amount of practical kuowledge which 
must have taken many years to acquire . 
THE MICROSCOPIST. A Manual of Micros00py. By .J. H. 

Wythe, M.D. Third Edition. lllustrated. Price $4. 50. 
Philadelphia, Pa. :  Lindsay & Blakiston, Publishers. 
New York city : D. Van Nostrand, 27 Warren street. 

Professor Wythe offers a practically new work, since he has retained 
nothing but the name and perhaps the general design of his earlier elec
tions. The present book is in all respects creditable both to the author and 
the publishers ; and we can cordially commend it to students of micro
scopy . It abounds in olear, practical suggestions ; its descriptions of mi
croscopic objects and tltelr mode of preparation are exceedingly lucid ; 
whtIe an abundance of admirable illustrations Is provided. Beginning 
with a description of the various forms of microscope, the author explains 
all the accessories, mechanioal arrangements, etc . ,  including th e micro
spectroscope and the practice of micro-photography ; chapters on the use of 

J titufifit jtutritau. 20 1 
the Instrument and how to prepare objects follow, and then the several ap- I According to these provisions a reissue could only be had where the 
pllcations of the instrument, as a means of investigation In the vaTlous Original patent was inoperative or invalid, by reason of a defective or in· 
Sciences, are separately and fully considered . sufficient description or specification, or where the claim of the patentea 

• • exceeded his right, and then only in case the error committed had arisen 
THE LIFE HISTORY OF OUR PLANET. By WIlham D. Gun- from the causes stated. And as a reissue conld only be granted for tho 

nint Illustrated b{j Mary Gunning. Chicago Ill. : W. same inven�ion embraced bl. the original p8;t�nt, the specification could not 
B Cooke & ' be substantl8.lly changed, either by the addItion of new matter or the omis-. een, o. sion of important particulars, so as to enlarge the scope of the invention as 

A popular and readable work on a subject which Is calculated, better thau I origi,?ally claimee'!. A defective specificat.ion could be ren�ered more 
an th r k f t t t th ' f d· . . tl W definIte and certam so as to embrace tile clalill made, or the claIm could be y o e we no� 0 , 0 .es an au or s p�wers 0 ISCrImIlla on . e so modified as to correspoud with the specification; but except under spe-ean give Mr. Gunmng credIt for presenting hIS views In a new way, and ean cial circnmstances, such as occurred iu the case of Lockwood &: Morey (8 
heartIly commend the progressive manner in which he leads the reader Wall. ,  230), where the inventor was iuduced to limit his claim by the mis
from the simpler to the complex subjects. Besides, all the book has a tak<; of the Com,?,\ssioner of Patents, this was the exten� to which tile .op
timely value, because many recent discoveries- notably those of Professor eration of the orIgInal patent could be changed by' the reIssue. The obJect 
Marsh aud the deep sea expeditions-are explained in popular form and of the law was to enable patentees to remedy aCCIdental mis�akes, and the 

. ' law was perverted when any other end was secured by the reIssue. are brought into their proper connectIOn with the history of the world . Judged by. that law, and the provisions of the act of 1.870 o!, .this subject 
A PRACTICAL TREATISE ON HEAT By Thomas Box. Price !Ue substantla�ly' the same, there caI! be no �oubt of.the I,?valIdlty of the re-

11>5 N Y k '  E & F ' 
N S 446 B Issue. The orIgmal pateut was not moperatIve nor Illvahd from any ilefec

'" . ew or CIty : . • •  pon, roome st. tive or insuffiCIent specification. The descriptiou given of tile process 
The second edition of an exceIlent standard work . It takes account of claimed was, as stated by the patentee, fnll, clear, and exact, and tile claim 

covered the specification-the one corresponded with the other. The all the recent advances in the science, embodies 8 large number of the chauge made in the old specification by eliminating the necessity of using 
tables which euter into the daily practice of mechanical engineers, and, in the fat liquor in a heated condition, and making in tile new specification 
brief, is a haudbook, a thorough knowledge of the contents of which its use in that condition a mere matter of convenience, and the insertion 
would be invaluable to any one in a mechanical profession . We can com- of an Independent claim for the use of fat liquor in the treatment of leather 
mend It to the many correspondents who frequently ask us what books generally, operated to enlarge the character and scope of the invention. 

The evident object of the patentee iu seeking a reissue was not to correct young engineers should study. any defects In specification or claim, but to clIange both, and thus obtain, 
CELESTIAL DYNAMICS. By James W. Hanna. Price 30 cts. ��e�,

c�o�f��tn;:��.
difl'erent invention. This result tile law, as we have 

The author, who says he knew nothing about astronomy a year ago, now The decision of the Commissioner in granting the reissue is, it is true, 
so far conclusive as to preclude In the present suit for infringement auy undertakes to upset the science by afllrming the non-revolution of planets inquiry into its correctuess outside of the patents themselves. His action 

about the sun . in auy case, within the limite of his authority, is not open to collateral im-
F S T A B E M Sh R E Ch' f f peachment. But that autilority being limited to a reissue for the same in-IRE IN HE 'l'�RS. . Y yre . ' aw, . . , Ie 0 vention as that embraced in the OrIginal patent, a reis.ue for anything 

the London FIfe Brigade. Pnce 50 cents. New York more is necessarily inoperative and void. To determine the identity of the 
city : E. & F. N. Spon 446 Broome street. invention the two patents may be compared. Thus comparedhtile reissue 

. ' here appears on its face to be for a difl'erent invention, and t e Commis-A ve� sensible tre�tise ou au important subject, by a writer of great .  sioner, tilerefore, excee�ed his autilority in issuing it. (Seymour VS. Os-
knoWledge and experIence . I horne, 11 Wall'J 544j WICks V8. Steve�t 2 Wood's C. C. Reports, 312.) 

. . . , In the case or Klem VS. Russell (19 w all. ,  463), the question was not be-On page 359, volume XXVI., we deSCrIbed and IIlustrated Mr. C. Balliarge s fore the court whether tile reissued patent was invalid because not for the 
new system of mensuration . We are in receipt of a " Key to Baillarge's same invention. The point was not made in that case in the court below 
Stereometrical 'l'ableau," relating to the same subject. Published by C' I aud for that reasonl it 'Yas s.tated, the p,?int could not be made here. It 
Darveau, 82 Mountain Hill, Quebec, Canada .  was t o  b e  presumea, saId tillS court, until the contrar¥ was made to appear, 

. . . " . . . that the Commissioner did his duty correctly in granting the reissue. What Cleamng and Scouring IS the title of a handy little book of.rempes for was subsequently said of the character of the first claim so far as it con
laundresses and othcrs. Published by E. & F. N. Spon, 446 Broome.street, flicte with the constl'llction here given does not meet our approval after the 
New York city . Price 20 cents . extended consideration the subject has siuce reccived. 
___ .____ But assuming that the reissue is not void for the reasons stated, the 

patent is still invalid for want of novelty in the alleged invention. The 
DECISIOliS OF THE COURTS. use of fat liquor in the treatment of bark-tanned skIllS was general with 

. manufacturers for many years previous to the alleged inventIOn. Testi
mony to this efl'ect is given by numerous witues.es. It would subserve no 
useful purpose to state this testimony. It is set forth with ample fullness 
in the opinion of the circuit court. It is sufficient for us to say that it is 
entirely satisfactory to our minds. 

Supreme Court of the United States. 
LEATHER PATl�lN�1.-NATHAN C. RUSSELL, APPELLANT, VB . SAM.UEL 

DODGE, SR . ,  AND SAMUEL DODGE, JR . 

[Appeal from the Circuit Court of the !Jnited States for the Northern 
District of New York.-Decided October Term, 1876 .] 

The decree is affirmed. 

United States Circuit Court-District of' Connectleut. 
Where a useful result is produced in any art, manufacture. or composi

tion of mstter, by the use of certain means for which the inventor or dis
coverer obtains a pateut, the means described must be the essential and BOLT PATENT.-WILLIAM J. CLARK V8. THE KENNEDY MANUFACTURING absolutely necessary means, and not mere adjuncte, which may be used or 
abandoned at pleasure. COMPANY AND EDWIN HILLS. 

Where a reissued patent is granted upon a surrender of the original, for LIn Eqwity.-Bejore SHIPMAN, J.-Decidea Janual'f/ l, 1877.] 
its alleged defective or insufficieut specification, such specification cannot . . . . . 
be substautially changed iu the reissued patent, either by the addition of The mventlOn .des�rlbed m the o!igIua� patent to. Wm. J. Clark, Febrn-
new matter or the omIssion of important particulars, so as to enlarge the ary 2, 1864, conSIsts III the manner m WhICh �e applIed lateral c�mpresslOn 
scope of the invention as originally claimed. A defective specification can to. the mauufact!,re of an RI!gular neck, and m t�e manner m whlch.he per
be rendered more definite aud certain so as to embrace the claim made or mltted the shapmg mechamsm to become anvil ends, upon WhICh tile 
the claim can be so modified as to correspond with the specification ; bJlt, header .could op�rate to form a he8;d upon the �JOlt. 
except under s�ecial circumstances, this Is the extent to WhICh the opera- I He dId uot dlscov�r that swagIng round Iron would form an an!(!'lar 
tion of the origmal patent can be changed by tbe reissue. neck, and that upsettmg w,?ul!i form a head, and tbat both operatIOns 

Where the pateut was for a process of treatiug bark-tanned lamb or sheep woul9- form a bolt ; bu� he dId ,!'vent what was before unknown-the me
skin b¥ means of a compound, in which heated fat liquor was an essential �hamcal.means by 'YhlCh swagmg wou)d form an.angu�ar neck f,:om round 
ingredIent, and a chane:e was made in the original specification by elimi- Iron, wh�ch ,?,echamsm could De used m COlllectIOn WIth upsettI!,g. 
nating the necessity of using the fat liquor in a heated condition. and mak- I .The t1!mg mven.ted and p'atented was not any mode of . swagmg com
ing·in the new specification Its use in tilat condition a mere matter of con- bm�d wI�h upsettmg; but It was �he employmeut. of speCIfied means, or 
venience,  and by inserting an independent claim for the use of fat liquor thmr eqmvalents, for the acc?,!,plIshm.ent of a deSIred end. . .  
in the treatment of leather generally the character and scope of the inven- A patentee canuot, by obtammg a reI�sue for a process, enlarge hIS rIght 
tion as originally claimed were held'to be so enlarged as to constitute a to a monopoly beyond the actnal mve!"tIOn. 
different invention. The claIms �or t1!e proces.s of formmg the angular neck and prot�berant 

The action of tile Commissioner of Patents in granting a reissue within head,. as conta:ned !n the relss!,e, c,?nstrued to.be to .the use substantially of 
the limits of his authority is not open to collateral impeachment but his the dIes deSCrIbed III !he speCIfication, �r thmr eqUIvalents. . 
authority being limited to a reissue for the same invention, the 'two pat- T�e patent covers dIes constructed Wlt� the. round and square portiGns 
ents may be compared to determine the ideutity of the invention. If the of SImUar area., 'Yhereqy t1!e lateral swagmg IS �fl'ected before the 1!eader 
reissued patent, when thus compared, appears on its face to be for a difl'er- op<;rat<;s ;  and It IS not mfrmged by the use of dIes, the. square portIOn. of 
ent Inventiou, it is void, the Commissioner having exceeded his authority WhICh .'s of greater area than the round, and the swagmg alId upsettmg 
in issuing it. operatIOn� a�e simult�eously performed. . . 

The case of Klein VS. Russell reported in the 19th of Wallace stated and . The claIm m the re!ssue� patent does I!ot Include any m�chme for m!1k-
qualified. ' , mg bolts from round '!On, m.whic!, machme the two o�erahons of formmg 

Mr. Justice Field delivered the opinion of the court: the �ngular neck .by dIeS WhICh will swage, and formmg the head by up-
Th" 't f . f . t f t t bt ' d b  th l '  settmg, are combmed. IS IS a SUI or an m rmgemen o. a pa en 0 ame y e cO,,!P am- Claims should be so construed, if possible as to embrace the invention ant for an alleged new and useful Improvement in the preparatIOn of actually made aud described 

' 
leather, with a prayer that the defendants be decreed to account for and Bill dismissed 

. 
pay t? him t!,e gaius and profits deriy�d by them from ,!,ak!ng, using, and [ Ohas. E. Mitdudl and Ben}. F. Thurston for plaintiff. vendmg the Improyemeut, and be enJomed f�m furtiler mfrmgemenf. The Ohas. R. Ingersoll for defendants .] patent bears date m Febl'llary, 1870, and was Issued upon a surrender and _____ _ 
cancellation of a previous patent obtained by the com�lainant in August, 
1869, upon the allegation that the original patent was moperative and in- United States Clrcnlt Court-District of ltIassaehn_ 
valid by reason of an insufficient and defective specification of the improve- setts. ment. The validity of the reissued patent is assailed ou the ground that it 
describes a difl'erent invention from that claimed in the OrIginal patent, WATER WHEEL PATENT.--THE SWAIN TURBINE AND MANUFACTURING 

aud for want of novelty in the iuvention. Other grounds of invalidity are COMPANY V8. JAMES E. LAnD. 

also stated, but in the view we take of the case they will not require con- [In equ,uy.-Bifore SHEPLEY, J. :-Decided Januarg 2, 1877.] sideration. Cl . h' h ld b 'd . . 1 h Id b tru d In the schedule accompanying the patent, giving a description of the alms w IC wou . e VOl as bemg fmIC�IOUa s ou e so cons e 
alleged invention and constituting a part of the instrument, tile complain- as to embrace the descrIb�d means for �fl'ectIllIO the resnit. . 
aut declares that he has " invented a new and useful improvement m the When changes of form mvolve functIOnal dIfferences, producmg new or 
preparation of leather; " that " the invention consists In a novel prepara- better res,;,lts, . they 8;re patentable. 
tion of what is known as bark-tanned lamb or sheep skin," by whiCh the I T1!e claI,!,s III a reIss,;,e� patent are to be co!"strue!i so as n�t to embrace 
article is rendered soft and free, and adapted, among other uses, for the any I!,ventIOn broader I!" I�S scop� than .tb,e IllventIOn deSCrIbed, or sub
mauufacture of what are termed H dog-skiu gloves; " aud that " the prin- stantIally suggested or mdlCated m the orIgIllal. 
cipal featIlle of the invention consi�ts in the <;mpl?yme'?t o� what is.lmown I 

ABSTRACT FROM THE OPINION OF THE COURT. amon� tanners and other, as ' 1at-lIquor,' WhICh IS ordmarIly obtamed by 
scourmg deer skin after tanning in oil, "  but which may be produced by SHEPLEY, J. : 
the cuttmg of oil with a suitable alkali. The schedule then proceeds to I The reissued patent No. 28.314, dated November 19, 1872, has i1;l! first, 
state that m treating the leather witil fat liquor " it is desiralJle to heat the second, third, and fifth claims so worded as in their broad and literal con
liquor to or near the boiling point ; and that it is priferred to use the same struction, without any limitation to the invention described in the specifi
In connection with other ingredients," such as soda, common salt, and soap , cations of the original and the reissued patent to claim any form of "wa
in specified quantities for each ten gallons of the heated liguor; and that ter wheel having an efl'ective inward fiow and discharge of part of the wa
H to efl'ect the treatment " the skin should be well dipped m or saturated ter, and an efl'ective downward flow and discharge of part of the water 
with the fat liquor or compound, of which fat liquor is the base. The simultaneously in one wheel whereby the efl'ective area of discharge is In
schedule closes by a declaratIOn that what the patentee claimed and desired creased without increasing the diameter of the wheel " This is the exact 
to be secured by letters patent was : language of the fifth claim, which would be void as a claim merely func-

1. The employment of fat liquor in the treatment of leather, snbstantially tional, unless this claim be construed as must also the first, second, and 
as specified. third claims, as including the described means of effecting the result. 

2. The process, substantially as herein described, of treating bark-tanned To uphold tilese claims they must not only be construed iu connection 
lamb or sheep skin by means of a compouud composed and applied es- with the described means in the reissue, but so conrtrued as not to em
sentially as specified. brace all¥ invention broader in its score tban the invention descrihed, or 

It is clear from this statement that the patent is for the use of fat liquor substantIally suggested or indicated, in the original. However meritorious 
in any condition, hot or cold, in the treatment of leather, and for a process and original the invention of Swain was (aud of its originality and merit as 
of treating bark-tauned lamb or sheep skin by means of a compound in an advance iu the state of the art at the date of Swain's invention, tile 
which fat liquor is the principal ingredient. The state of the liquor is not court does not entertain any doubt), nevertheless, its great merit and util
mentioned as essent al to the treatment, or to accomplish any of the results ity will not justify such broad claims in a reissue as shall efl'ectually in
sought. It is only stated as a thing to be desired that the Iiqnor should be terpose a barrier in the patil of subsequent inventors, and arrest the pro
heated, and that it would be priferalJle that other ingredients were mixed gress of invention. The broad language of these claims, liberally con
with the heated liquor to make the compound mentioned. In other wordsj strned, eliminates from the combination in the Teis.ue the downward and 
the speeification declares that by heating the liquor the efl'ect desired wil inward c urvature of the crown which forms an essential functional ele
be more readily produced-that is, more speedily or with less trouble and . ment of the combination in the original. Such a literal construction of 
expense; not that the heating is in any respect essential to the treatment. ' these claims, with the scope contended for by the complalnauts, would 
Where an useful result is produced in any art, manufacture, or composition , render the reissue void, according to the decisions in Wells VS. Gill, and 
of matter by the use of certaiu means for which the inventor or discoverer I many other cases decided by the Supreme Couri of the United States, in
obtains a patent, it is, as justiy observed by the presiding . justice of the , cludmg Seymour VS. Osborne. In this connection the couri cau only re
circuit court, too plain for argument that the means described must be the peat the language of the opinion in Forsyth VB. Clapp (1 Holmes). 
essential and absolutely necessary means, and not mere adjuncts which I The conrt will look beyond the mere form of words in the claim of a re
may be used or abandoned at pleasure. � issued patent into the specifications in both the original and reissued pat-

The original patent was less extensive in its claim than the reissue. That ents ; and, even if on the face of the reissued patent it does not embrace 
patent was for a process of treating hark-tanned lamb or sheep skin by anything not described or suggested in the origInal, nevertheless the court 
means of a compound, in which heated fat liquor was an essential ingre- will ascertain whether there is any substantive invention adequate to sup
dient. The specifiGation was explicit in this particular, and left no doubt port a claim ingeniously worded, not so much for the purpose of descrIo
on the subject. The reissued patent covers the use of tile fat liquor in any mg what the patentee really invented as of grasping witilin its terms 
condition, hot or cold, and when used alone or In a compound with other some contrivance not within the knowledge or contemplation of the paten
ingredients, and thus has a more extended operation, bringing under it tee, and for that reason, not by inadvertence or mistake, not embraced in 
manufactures not originally contemplated by the pateutee. Is such a re- 'I the claim

. 
s of the original patent. 

issue valid? Giving to these claims the construction which we bave indicated, the 
The statute of 1836 (2 Statutes at Large, 122), uuder which the reissue was word crown In the first three claims will refer to and include in the combi

gran;ed, provided that whenever any patent was inoperative or invalid by nation such a crown as is described in the original patent and represented 
reason of a defective or insufficient description or specification, or by rea- I in the drawings of the original and the reissue, and the fifth claim will be 
son of the patentee c1aiminll; as his own invention more than he nad a right limited in its scope to water wheels possessing such elements as we have 
to claim qS new, if the error arose from inadverteuce, accident, or mistake, hereinbefore reCIted as the described essential component parts of the 
and without any fraudulent or deceptive intention, it should be lawful for turbine wheel described in the specificatIons and drawings of the original 
the Commissioner, upon the surrender of such patent and the payment of patent. Giving this constl'llction to the "hums, tile defendant does not In
a prescribed duty, to cause a new patent to be issued to the inventor for the fringe and the oill must be dismissed. 
same irIJVention, for the residue of the period theu unexpired, in accord· [J. S. Abbott and H. W. Boardman, for complainants. ance witil the corrected description and specitlcation. i Browne &> Hol'fJU!8 and O. E. Mitchell. for defendant.l 
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NEW HOUSEHOLD INVENTIONS. 

IMPROVED COAL SCUTTLE. 
William Richards, 'Voodhnll, lll.-This consists of a scoop or body of 

pecnliar form, set angularly in a base piece or hoop, the object being to 
provide a scuttle which may be easily manufactured. 

IMPROVED IRONING TABLE. 
Edward H. Caylor, West Elkton, O.-This ironing table is so constructed 

that it may be attached to a table, and may be supported at any desired 
height, may ho've a shirt board and a sleeve board attachcd to it. It is pro
vided with a clothes·rack and a stand for the sad irons. 

IMPROVED DISH WARMER. 
Nathan Clark, New York city.-In using this device, an iron plate is 

warmed to the desired temperature by being placed upon the stove, and is 
then inserted in a painted wooden holder. Thc dish to be kept warm is 
placed npon it, and the whole is then placed npon the table. 

IMPROVED TEA KETTI�E. 
Leonard A. 'Wbite and George 'V. Lewin, North Dighton, Mass . ,  assign

ors to thclnselves and Joseph R. Warner, of same place.-rrhis invention 
consists of 11 laterally sliding and guided lifl, secured in cloRed position by 
a spring catch of its handle to a lu'( of the kettle ; and it consists, further, 
of flattened off parts or scats of the bottom, body, and spont of the kettle, 
to suppor� the smne in inclined position. The last lllCntioned device stead
ies the kettle, and facilitates the pouring of the contents, dispensing with 
the annoying lateral motion or oscillation of the kettle caused by the piv
oted handle. 

IMPROVED CARPET SWEEPER. 
Henry A. Gore, Goshen, and George \V. Edgcomb, Lima, Ind.-This con

sists in a combination of levers '\vith the dr1ving "\yheclR of the Rwccper by 
means of which the said wheels arc thrown into contact with an intermedi
ate friction roleer attached to the robting brnsh when 11 downward jiress
ure is exerted on the said driving wheels. The advantages claimed arc 
that the device is noise css in its operation anrl lhe aatonlatic adjnstlnent of 
the driving wheels meures a pOSItive Illoticn of the brush. 

IMPROVED COMPOUND VALVE FOR WASH BASINS, ETC. 
Francis E. Kernochan, Pittsfield, Jlfass.-The object of this invention is 

to prevent sewer gas from ('Reaping into the house through t.he discharge 
pipes of wash baftins, bath tubR, watercloset basins? etc. It conl"'lsts in the 
combination of two or more valves, fastene{l Ride by side upon a COlnmon 
mpport and operated by a single shaft, s�em , or leyer, tht' latter being 
made to pass through all the valves and open or close all of them at once 
by a part or whole revolution. 

NEW MISCELLANEOUS INVENTIONS. 

IMPROVED DEY-ICE FOH S�JCHET WRITI:N"G. 
Alexander Berghold, New Ulm, Minn.-By this device or key, short 

messages can be written by a corre�pondent to another who hai:3 a device 
or key similarly constructed and arranged, by means of which the mep-sDge 
can be promptly read and nnderstood, or copied, but cannot be possibly 
nnderstood by any other person not provided ,vith the key, and this in
vention consists in an alphabet, the different letters of which are printed, 
engraved, or marked upon i'ltrips of metal, paper, etc . ,  that are interchange
able, and can be transposed, one for the othcr, the strips baving a perfora
tion f::: r each letter, through which a dot, puncture, or 111ark can be placed 
upon paper or other suitable material to indicate a f\pecial letter or symbol, 
according to the position that it occupies in the meSf'3ugc. 'rhc inventor 
states that the apparatus measnres about .} by 1! inches by 1\ inch thick, is 
made of metal, and can be sold for 50 cents, and that thc nse of it can be 
learnt in a few minutes. 

IMPHOVED POCKET KNIFE. 
"\¥illiam R. Rightor, Helena) Ark.�This design unites in a single knife 

casc� together with the (ulnal cutting blaucR, a detachable whetstone for 
&harpening the latter, and also a saw blade, having a right angular side 
msping surface. rrhe handle of the knife easily carries in one of its side 
pieces thl: independent "\vhetstonc, instead of the boncl ivory, or other piece 
usually secured fixedly therdn, an�l this stone can be quickly used by turn
ing back the saw blade, with its roar flange, and thus al:owing trlO stone to 
be ,lid out from its supporting seat, and used independently of the handle. 

IMPROVED PARALLEL RULER. 
Eugene J. Towne, North Dana, Mass.,  assignor to himself and J. "\V. 

Jtitufifi t �mtti tau� 
IMPROVED SHOE FASTENER. 

William J. Brown, New York city.-This relates to shoe fasteners de
signed to take the place of the ordmary buckle or lacing; and it consists 
of a hasp attached to the flap of a shoe, and a double spring catch or bolt 
attached to the side of the shoe for engaging the hasp. 

IMPROVED SOAP COMPOSITION. 
John 'V. Bartlett, Moline, Ill. ,  assignor to himself and M. Witherell, of 

same place.-This is a machine soap, formed of rain water, pulverized lime, 
soapstone, carbonate of potash, chloride of lime, concentrated lye, golden 
machine oil, cotton seed oil, lard oil, and melted lard. 

IMPROVED STRAINER CUP. 

[MARCH 3 1 ,  1 877. 
IMPROVED PLOW. 

Jacob Ruch, Mount Eaton, assignor to himself and William M. Johnston, 
Wilmot, O.-'i'his plow is so constructed that it may be readily adjusted to 
work deeper or shallower in the gronud, and to take and leave land, as may 
be desired. By loosening the nut upon the upper end of the bolt attached 
to the staudard, the forward end of the plow beam may be raised and low
ered to adjust the plow in the ground, as may be required. By a simple regu
lating of nnts the plow beam may be adjusted vertically or laterally. 

IMPROVED CHURN. 
George W. Knapp, Arbuckle, W. Va.-Dasher rods are fixed to the dash

ers and connected to cranks diametrically arranged on the shaft by con
necting rods. Said dashers are guided between grooved friction roUers. Jacob 'V. Oberholtzer, Hiawatha, Kan.-This is an improved strainer These rollers, at one side of the dasher rod, are' supported by a hinged 

?Up, by which the patrents may drink without r�ising their heads a�d spill- frame, by which they may be thrown back out of the way when the dashmg the contents, and by which toast water, beef tea, and other flUIds may ers are to be removed from the churn. When the frame is closed down on be strained .before passin�, 
to the cu�, without requiring an e�tra strah:iI�g the cross piece that supports it, a catch is caused by the spring to engage cloth for thIS purpose. Ihe lllvelltlOn conSIsts of a cup WIth small d,S- : with a pin in the cross piece. charge spout at one end, and a detachable strainer section at the other I end. IMPROVED CIDER PRESS. 

IMPROVED AUTOMATIC RELIEF VALVE FOR CASKS. Russell C.  Quinn, Texas Valley, N. Y.-The working of this invention is 
Addison Smith, New York city.-This is an improved valve designed es- 'I based on the principle .of the endless .chain, re?eiving . continuous c�arges 

pecially for casks containing beer and other fermenting liquids, but which ?f pomace from the grmder f�r pressmg and dlsc?argmg the same WIthout 
may be used for other purposes. It 'IS so constructed as to open and allow mterruption. The chain. carr�es a number of sprmg-acted sacks resting on 
the

� 
inclosed gas to escape 'when the outward pressure rifles above a certain sl�t batt

,
oms and revolVIng 

,
Ill connection with a charg!ng-

,
grinder, and 

point. It is easily adjusted to resist anv desired pressure before opening. WIth a sImultaneously revol�mg follower belt. The deYlce IS 
.
gl:.ded in 

• proper manner to regIster WIth the pomace sacks and press the .JUIce on to 
nfPROVED FIRE ESCAPE. an inclined spout below, while the end sacks are discharging their 

Jules A. Tixier, Brooklyn, N. Y.-This device consists of a frame which 
is firmly fitted in the window, amI the upper part of whic'> projects out
"'/lrd. In said Ilpper part are cylinders, around which thc two lowering 
rop�B pa,ss. Each rope carries a chair, and makes two or three turns 
aroulld ';ne of the cylinden. Both of the cylinders arc acted upon by 
springs, so the rope's may be lowered with their load quite slowly. 

contents. 
IMPROVED SEED PLANTER. 

Jacob R. Sample, Liberty, Miss.,  assignor to himself and William P. 
Anderson, of same place.-This machine is so constructed that it may be 
readily adjusted to plant corn, peas, and other smooth seecls, and to plant 
cotton seed and distribute fertilizers. rl1he invention consis s in the leather 

IMPROYED CIGAR BOX AND CIGAR BOX CATCH. strap provided with the radial spikes or pins, in combination with the 
Ferdinand Hasselbach and Ernst Hasselbach Brooklyn N. Y.-The first i �ooved dropping cylinder and the slottecl lower end of the hopper. The 

. . . . . 
' , . , , pms pass through slots m the lower part of the hopper, so as to take hold Illve.ntlOn relates to such a? Improvcm�nt In �l�ar b�xes Wl

,
tl: hInged front I of the fertilizer - drawino- the same frOIll the hopper and allow the fertilizer sections that the lateral SIdes are retmned npdly H1 pOSItIOn when the t d t th

' 
d
O' 

cigars arc paekerl and pressed into the boxes. The box has a hinged front I a rap 0 e gronn • 

part, which is connected to the sides by pivoted clasps fitting into the re- lMPROVED HARVESTER. 
ces�cs of the f:ont. part for lo?kin� the �ame, and strengt�ening the sides Ole S . Knudson, HOllston. Minn.-This machine is so constructed that 
agmnst spreachng In lateral dIrectlOTI. The second InventlOll conSISts of a � it may be rnn at less speed than the ordinary machine, and may thus be 
swinging hook, that is pivoted by a U-shapcd strip into a cross slit Of rocess ! more durable and of lighter draft. To the axle is attached the drive wheel, 
of the front ,vall of the cig'ar box, and arranged to engage the bent and re- , which by gear wheels actnates a shaft. 'rhe latter revolves in bearings at-
cessed part of a top strip of the lid in a recess of the latter. I tached to the frame, has a crank formed upon its middle part, and a 

DfPROVED VENTILATING FAUCET. weighted arm attached to its inner end. The crank and the weighted arm 

Ole H. Larson Fort Dod e Iowfi.-This invention consists in a fancetin I proj�ct in oppo'ite directions to balance e.ach ot�er. rrh� crank, by c()n� 
. ' . g , . . .  . -" nectIng rods and an elbow lever, communIcates ,nth the SIckle bar. r:rhe WhICh the pl�,.g: and. cylmder whICh contmus It, a:e proYlo.ed WIth an a�er- arms of the lever are made of snch a relative length that the sickles at-tnro for ac1m1thng au to a tube that rung lrngthwlFle through the faucet.. to . . 

its inner end A check valve is there provided which admits air to the : tachell to the SIckle bar may Illove through the space of, and cut the gram 

, h I '  f t ' d b t t th 't f b th h th against, two of the fingers attached to the cntter bar, and the fingers hold C�8K.W en t 10
. 

ancc .IS openc , � p�even s. e eXl 0 eer roug 0 the stalks until the are cut. 111r plpC. The 11lvr-mtlOn also conSIsts 1n plaCIng the pIng of the faucet be� y 
low its main boay, RO that, in driving the faucet into a cask, it will not be� I::\,fPROVED PLOW. 
come battered, so as to leak. Gideon Black, Dadeville, Ala . ,  assignor to himself and John T. Moye, 

IMPROVED SCrrOOL SEA'1'. of same place . -This plow is so constructed that it may be readily adjusted 
Jan1CS Page Clair, Philadelphia, Pa.-In this invenfioD. a lateral stud on 

the side of tho short anTI of the seat sapport V',�orks in a curv<:>d slot of the 
standard between rubber "pring buffers at each cnd to relieve the shocks, 
and render tho scat noiseless. The stud hooks aronnd the wall of the slot 
to support the pivot. 

to work deeper or shallower in the ground. The handles and braces move 
upon their pivots when the standard is adjnsted, and will be held firmly in 
place when the standard is locked. 

IlIIPROVED TILTING GATE. 
Isaac Brokaw, Litchfleld, Ill.-This consists of a swinging and weighted 

IMPl{OYED BOB ST;ED. gate that swings in fulcrums of the gate posts, and is opened or closed by 
Alfred L. Needham and Edward Z. Needham, ]'armington, :Minn.-This I a ""itable cord arranged to wit?draw a spr�ng latch for raising the gate, 

bob sled is so constructed that it will readily adjust itself to allY position I and abo to release a brake sprmg for lowermg. 

�equired by the inequalities of the path, without undue strain upon any of IMPROVED SELF-ADJUSTING TREE SHIELD. Its parts. 
IMPROVED FARE REGISTER. 

William Stokes, New York city.-This is a device for indicating fares 
received on Atreet cars. Each fare is indicated by a stationary hand on a 
revolving dial, togetlwf"'\·vith the Round of a bell provided for such purpose, 
so that cach passenger may have a check on the condnctor. 

.. � . ,  . 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED WATER CLOSET. 
Michael J. McEwan, New York city.-This consists in the arrangement 

of a sliding valve at the bottom of a claRet-bowl, for dropping the contents 
of the bowl into the trap, and for preventing the rising of effiuyia frolll the 
trap or sewer below. 

Almon Roff, Southport, Conn.-To prevent the millers from having ac
cess to the trees, this inventor incloses the lower part of the trunk with a 
sheet of lead bent around the tree, and made of such a length that its sides 
Illay overlap cach other sufficiently to allow for two or three years' growth 
of the trees. The shield is coiled so closely around the trunk that the mil
lers cannot pass dO'vvn between it and the trees, and is kept from conta.ct 
with the tree by thin strips of wood interposed between it and the said 
tree. As the tree grows, the lead will expand and so adjust itself. 

UfPROVED I::"I"SECT DESTROYER. 
George B. Drum, Syracllse, Neb.·-ThiR consists in a vehicle containing 

a combined catching and destroying mechanism, to be drawn about the 
fields for the purpose of ridding them of noxious insects. The insects 
passing over a brush arc drawn throngh rolls and killed, fallin,g upon the 
gronnd. Wings are provided to catch the insects and prevent their lIying 
over the machine and escaping. 

Goodman, of same place.-This is an hnproved rr-square that combines the 
advant,age of a common and b:vel 8quare with a parallel ruler admitting 
parallel shading at any posHion of the blade in a convenient manner. 
There is also an adjustable blade, sliding by its hcad in a recessed guide- IMPROVED WATER CLOSET. 

IMPROVED SEED PLANTER. piece, attached to the drawing board. The guide piece carries in end George R. Kuhn, Brooklyn, N. Y.-Directly above the bowl is arranged 
brackets a longitudinal screw shaft that is operated by a thumb rest, a supplementary lid, which is preferably made cf two semi-sections, that 
ratchet, and pawl, and an adjustab.'e stop device, so as to move the blade overlap at their meeting edges, and are lined with rubber to form a her-
by a split locking nut at equal distances for parallel rulmg. 'metically sealing joint. The connecting lever mechanism is provided with 

IMPROVED EXTENSIBLE SHA WI, STRAP BAR. weights or springs, that serve to close the lid sections automa1oi.cally as soon 
as the pressure on the seat or treadle is released. In this way escape of Lyon Lewine, Brooklyn, N. Y.-This consists in a shawl strap bar so I bad odors is prevented. constructed as to be capable of extension and contractiol1 to enable it to 

be adjnsted to correspond in length with the len<;th of the package to DfPROVED CHIMNEY DAMPER. 

which it is to be applied. It is formed by the combination of the middle Thomas Speed, Louisville, Ky.-This is an improved damper for the 
part, having 'i'-grooves upon its lower side, and providcd with the stop pins throat of a chimney at the top of a grate front, to enable the said throat to 
with end parts rabbeted upon their side edges,  and provided with the longi- be nearly closed aftcr the fire is fully kinrlled to prevent the warm air from 
tudinal grooves. the room from passong off up the chimney. 

IMPROVED HA1fE FASTENER. 
John C.  Moore, Chic9,go, Ill. ,  assignor to himRelf and Ja.mes A. Doran� 

of same place.-This invention conSIsts of a strap attached by n long loop 
to one hame section, and pa�Red throngh f\, staple of tho other hame sec
tion, being spcnred by an eccentric and t -:othetl cam tlnd lever. !t is locked 
in position by a link rnnning in the long loop, and retained by a spring in 
a groove of the lever. 

L'lfPROVED ADVERTISING DEVICE. 
William A. Brice, London, England.-The object of t'lis invention is to 

provide a mode of e:�llihiting ad\�ertie:ements automaticaUy by the drop
ping of one or more eoins in an aperture provided for tho same , whi10 at 
the same time the coins, after effecting their work, drop into tho tin or 
cash box placed underneath for their reception. The device was described 
and illustrated on p. 134, vol. 36. 

DrPROVElD GRAIN DRYER. 

I:I1PROVED APPARATUS FOR VENTILATING DRAIN PIPES, ETC. 

Edward G. Banncr, London, England.-This invention has for its objcct 
to prevent the paseage of sewage gas into dwellings from soil pipes, drains, 
cesspools, or sewers. For this purpose a trap is placed at the lower end of 
the soil pipe, wh\oh latter is carrieu up to the top of the house, and there 
left open to form an inlet for fresh air; and to the soil pipe, just above the 
trap above mentioned, a ventilating pipe (which may be of smaller diame
ter than the soil pipe) is connected, which is also carried up to the top of 
the house, and has npon it a ventilating cowl, so constructed that the pass
age of a wind through it shall produce at all times a continuous current of 
air from the inlet through the soil pipe and out at the cowl ; or, by a slight 
modification, the direction of the current of air in the soil pipe may be re
versed by placing the ventilating cowl upon the top of the soil pipe itself, 
and providing an inlet of air to tho soil pipe, just above the trap, or in the 
upper part of the trap itself. 

NEW AGRICULTURAL INVENTIONS. 

IMPROVED CULTIVATING PLOW. 
Thomas T.  McAllister and William W. McDonald, New Albany, Miss.

Benjamin F. Jlfiller, Gatesville, Tex.-ThIS is an improved machine for 
planting cotton, and also for planting corn and other smooth seed. New 
deviccs are inclnded whereby the pitch of the plow Illay be changed as 
desired; and the ends of the beams of the covering plows are received in 
clevises attached to t ee ends of a bar which is secured to the frame. 

... � 0 � • 

NEW MECHANICAL AND ENGINEERING. INVENTIONS. 

IMPROVED STEAM TRAp· AND BOILER FEEDER. 

Bennett Vandecar, Canajoharie, and Henry V. Harper, Albany, N. Y.
This relates to floats to be nsed for controlling the supply of water to a 
tank or boiler. It cousists of a float·ball having a tubular lever, provided 
with au outside connection for the escape of water that may Elweat or con
dense in the ball. It also consists in a vent tube rnnning through the tubu
lar lever for the admission of air to the float ball, and also in an improved 
valve attached to the float lever for closin,!; the inlet pipe of the tank or 
boilee. 

DIPROVED DOUBT�E-ACTING PRESS. 

Lonis Praha", New York city.-This is an improved foot motion press so 
constructed as to cut ont a blank with the rearward motion of the foot 
lever, and, by the forward motion of said foot lever, to carry the said blank 
to a die and press it to the desired form. 

DfPROVED ROTARY ENGINE. 

Robert W. Skirrow, Windsor, Conn.-This invention relates to the con
struction and arrangement of the valves and sliding abutments and the 
means for operating �bem. Said means consist in tappet arms keyed on 
rock shafts and eccentrics keyed on the shaft of the engine, an d connected 
with the rock shafts by means of bars or rods. The tappet arms engage 
notches formed in the under· side of the cnrved arms of the valves. 

IMP]WVED MACHINE FOR GALVANIZING TERNE PLATES. 

Jose Guardiola, Chocolii, Guat"mala.-By means of a machine, which 
we described and illustrated on p.  82, vol. 36, the grain or coffee iA con
stantly agitated while it is subjecte(1 to the inflnence of hot air, which per
meates the entire cylinder, the said apparatns bcing supplied with heated 
air by any of the ordinary well known means. 

IMPROVFm QUILTING FRAME. 
Frances M. Tousley, Linco1n, Neb.-ThiR consiFits of a quilting frame 

composed of rails made of hinged pieces, that are stiffened at the joints by 
locking hook and eye \ and connected at the corners by flanged metallic 
seatM and faFltening thltmb Hcrmvs. By loosening the hooks of parallel 
rails the frame and quilt may be folded ; by detaching the rails andloosen
ing all the hooks the entire frame Illay be folded up. 

This implement is so placed as to straddle the row of corn or cotton John D. Jones and John Gape, Andenried, Pa.-This consists of an iron 
plants, and thns cultivate the �round on each side thereof. Blocks rnn on receptacle for the melted metal, in which two sets of roUers are place(1, 
the surface of the ground, and serve to push gradually toward the plants a which are actnated by a spur wheel, which meshes into pinions on the roller 
portion of the earth loosened or thrown up by the colters, which work im- shafts. An inclined guide plate extends down to the rollers; this, together 
mediately in advance of them. The weeds awl grass are covered by the with a table between the sets ofrollers, and an inclined guide plate beyond, 
earth thus thrown upon them, and their destruction thereby effected, while I forms a way on which the plates or hoops move into and out of the melted 
the earth immediately contiguous to the roots of the plants is not dis- metal. Anothee pair of rollers is placed at the end of the last mentioned 
tmbed. . plate to remove the superfluons metal. 

© 1877 SCIENTIFIC AMERICAN, INC.



MARCH 3 1 ,  1 877.] Jtitutifi t �lutti tnu. 203 
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.

t be prevented in this new .story? A. In- I restore the flesh to its natl�ral color a�d feeling. . n-;-O,;drge for Insertion under this head is One ])ollar j pewter.-C. S. C. w�!1 find dlre�tlOns for polIslllng brass close a space under the roof about 3 feet m heIght at the (20) E. L. asks : Of what dIameter or SIze 
a line/or each insertion. Jf the Notice exceeds four li on p. 298, vol. 29. l: or a v�rlllsh for 

.
brass, s.ee p. �1O, ridge and about 1 foot at the eaves, by hanging a should drills be to fit 7;; , )4, 7;; , y';, %, 1 inch, and us (0 

lines One ])ollar and a IIalfper line will be charged. vol. 35.-F. G. T. wIll find dIrectIOns for makmg prmt- cribbed ceiling from the roof beams. Provide a special ' 4 inches pipe taps? A. blake the holes just so large 
-- ' - ..... _-._ ..... - .. --.. ers' rollers on p. 283, vol. 31. 'l'o make rubber hand flue in each chimney, opening by a stationary register, that the end of the tap for each respective size will 

Inventors, send address (with stamp) to 'r. Sharts, stamps, see p. 203, vol. 35. For transfer paper, sec p. or by a nnmber of small openings in the brickwork, just enter the hole. 
Sec'y " Amer. Artisans' Union," 257 Broadway, New York. 378, vol. 28.-A. L. \V. will find directions for brazing near �he top of this inclosed space, and provide similar (21) B. W. L. asks : How is sulphuret of 

For Sale-Patent on small Household Article. Ad- metal plates together on p. 347, vol. 30.-T. H. B. will openmgs to the extenor aIr under the eaves of the house, iron manufactured? A. Heat iron turnings to bright dress Daniel Freese, N. Amherst, Ohio. find something on the extraction of vanillin fronl pine- which latter openings will COlne near the bottom of the redness in a black lead crucible' and while in this COll-
Diamond Tools. J. Dickinson, G4 Nassau St. , N. Y. wood on p. 18, vol. 35.-W. A. M. can paint his model inclosed space. By this means a .circulation of air may dition, throw in an equal weight of 

'
crude sulphur, in with black paint and varnish with shellac in alcohol.- be secured under the roof that WIll k. eep the tempera· small pieces. The combination will take place imme-For Sale-20/l x 10 ft. Engine Lathe, $225 ; 18/1 x 22 ft. 

t h do., $250 ; 18/1 x 6 ft. do . , $195 ; 16/1 x 6 ft . do., $l85 ; 13/1 x 5 ' H. J{. F. is informed that lead pipe is made by forcing ture nearly as low as that of the exterwr a mosp ere. di"tcly; and as soon as lhe sulphide formed is thorough
ft . do. , $100 ; 20/1 x 3 ft. Planer, $175 ; at Shearman's, 132 lead through a hole in a metal plate in which a core is (11) F. P. F. says : I wish to use kerosene Iy fused, it should be poured ont and covered with sand, 
N. 3rd, Phila. inserted.-W. Y. G., M. A . ,  A. G. L., J. B. C., and others to make a liniment and for other purposes where the to cool slowly. 

Gas lighting by Electricity, applied to public and pri- who ask us to recommend books on industrial and strong smell is objectionable. Is there any way to get (22) E. J. asks : Can rubber be made eon-
vate buildings. For the best system, address A. L. Bo- scientific subjects, should address the booksellers who rid of the smell without destroying the nature of the siderahly hard and yet retain its flexibility and toughgart, 702 Broadway, N. Y. advertise in our columns, all of whom are trustworthy kerosene? A. By agitation for several days with pow- ness, so as to bend quite short without cracking? A. 

Pencil Point Protector-For Sale or to manufacture on firms, for catalogues. dored chloride of calcium, the disagreeable odor of the Yes. There is vulcanized rubber in the market that 
royalty. New Patent Roversible Eraser and Pencil Point (1) F. J. S. says : 1 .  I want to make an in- oil may be removed; bnt the oil cannot be completely will answer all your reqllirements. Protector . Address C .  H. Nash, P .  O. Box 773, N. Y. city. duction coil 1 foot long. What Dumber and what length deodorized. (23) C. C. says : I have an emery wheel 1 

For Sale-One 8 H. P. Portable Engine, $325; one 10 of wire shall I use for the primary and secondary coils (12) C. H. asks : 1. What size of wire is foot in diameter, the hole of which is very rough and H, P. $375 ; one 12 H.P.  $450. J. Harris, Titusville, Pa. respectively? A. About 1Y.,l or 2 Ibs. of No. 36 for the sec- the best for winding a large electro·maguet of horse- too large for the spindle. Could I rnn Babbitt or other 
Hearing Hestored-Great invention by one who was ondary, and 150 feet of No. 14 or H; for the primary. 2. shoe shape to give it the most power? A. The size of metal in it and turn it out to fit the spindle to make it 

deaf for 20 years .  Send stamp for particulars . Jno . Shall I keep each layer of the primary wire separated the wire should be made to suit the battery used with it. run tme? A. Make a Babbitt metal bush, and insert it Garmore, LOCk-bOX 905, COVington, Ky. I by placi�g something be�ween the layers? A. A sheet Nos. 14 or 16 wi)! probably answer your purpose. 2. in your emery wheel. 2. How fast should it run for 
For sale cheap for cash. Letters Pat. of a new Inven- , of paraffin paper IS snffiCIent. 3. Shall I keep each layer How many cells (Daniell), each holding about 3 quarts, gumming saws ? A. At about 4,000 or 5,000 feet of cir

tion ; a woodworking tool much in demand. S .R .  Ray, of the secondary wire separated? A. Better wind the will be needed to make an electric light sufficient to cumferential speed per minnte. 3. How many teeth Peoria, Ill . secondary in two sections and exercise the greatest care light a room 50 x 100 feet? A. It IS difficult to get a should a circular saw of 14 inches diameter have for 
A man of experience and ability will take a position in insulating. It is well toplace the coils in melted par- I light with less than 40 or 50 Daniell cells, and they ripping hard and soft wood? A. There is a difference 

a.s machinist's Foreman, Draftsman, or Superintendent. affin until well saturated. should be large, so as to give but little internal rcsist- of opinion upon thjs point. 4.Does hard wood need Inore 
Address Supt., 105 State st., West Phila . ,  Pa . (2) J. R. says : '1. You show the misappJiea- ance. 3. How can I coat the inside of a large tin can teeth than soft wood? A. As a rule, yes. 5. What 

Catechism of the Locomotive. 600 pages, 250 engrav- tion of the word force in many instances but the word with copper, so that it will not come off? A. By the should be the size and length of journal for arbor of 
ings. $2 . 50. Address M. N. Forney, 73 Broadway, N. Y. is used in a very slipshod manner when speaking of the battery process, after the usual cleaning. Place the 80- foot lathe for turning wood? A. Two and a half times 

Prescott's " Electricity and Electric Telegraph," (178 force of gravity as applied to the atmosphere. All Intion in the can, connect the latter to the y,inc of the the diameter of the arbor. 6. \Vould there be much dif
pages, large octavo , 568 illustrations. :I<'ull description authors agree that the atmospheric pressure is about 15 battery and the copper of the battery to a copper plate ference in the necessary amount of power required to 
Telephone and all telegraph inventions. Cloth, $5.00, Ibs. on the square inch of the whole earth's surface. in the solution. 4. IIow shall I make the carb�n �omts drive said lathe if two journals were used on said arbor 
postpaid. Address J. N. Ashley, P.O. Box 3393, New York. But this is not atmospheric pressure, but is the whole for an electric lIght? Ihave coke carbon, but It IS not instead of one ? A. Not if properly adjusted. 

More than Ten 'l'housand Crank Shafts made by effect of gravity, including that of the air also. Grav- of the right shape. A. It is better to buy them, but you (24) W. W. J\<I. : Send for information about 
Ch�ster Steel Castings Co . ,  now running ; 8 years' con- ity is known to extend to the moon and far beyond; can saw them out of coke taken from gas retorts if yon windmill to T. K. A., 22 East 12th street, New York city. stant use prove them stronger and more durable than whereas the atmosphere docs not extend very far. At have patience enough. (25) A. T. N. asks : vVhat solutions are used wrought iron . See advertisement, page 205. 45 or 50 miles height it is not dense enough to reflect the (13) C. V. VV'. asks : IIovv can I clean a in coloring articles of horn or vegetable ivory? A. For Split-Pulleys and �plit-Conars of same price, strength sun's rays. It is also asserted that a cubic foot of a'mo- bronze statue? A. Hub it with a little oxalic acid solli- black, lay the articles for several hours in a strong aqueand appearance as Whole-Pulleys and Wholc-Collars . spheric air weighs only 535 grains, and is 820 times light- lion and pipeelay, afterwards with a brush and tripoli ous solution of nitrate of silver, and then expose to Yocum & Son, D rinker st., below 147 North Second st . , er than water. A. The presGure of the air is due to its powder. strong sunlight; or boil in a strong decoction of logPhiladelphia, Pa. weight ; and though the we!ght of a single cubic foot �s (14) W. H. V. asks : 1. What is the best wood and then in solution of acetate of iron. For blue, Articles hl Light Metal Work, Fine Castings in Brass, very small, the column of aIr prodUCIng the pressure IS method of constrnctinO' a refrigerator or butcher's ice immerse for some time in a dilute solution of sulphate Malleable Iron, &c., Japanning, Tinning, GaJ.vanizing. many feet in height. 2. What has become of the result hox? These boxes are �enerallY about (I feet 10'· g, 4 fect of indigo, partly saturated with potash. For green, Welles' SpeCialty Works, Chicago, Ill. of Venus' transit? A. The results of the transit obser- wide and 6 or 8 hi�h and are built of tonC!Ued and boil in a solution of verdigris in vinegar. For red, dip Skinner Portable Engine Improved, 2 1-2 to 10 H. P. vation have not yet been computed; . and it will probably groo�ed stuff, with ;; i�ches of sawdust bel\;een the the articles first in a tin mordant and then into a hot Skinner & Wood, Erie, Pa. be at least a year before they are fimshed. outer and inner lining. 'What is the proper position for decoction of Brazil wood or cochineal. Scarlet, use lac Yacht and Stationary Engines, 2 to 20 II. P. The best (3) W. S. says, in answer to many corre- the ice crib ? A. Near the top of the box. 2. Should dye instead of the preceding. Violet, dip in the tin mor-for the price. N. W. Twiss, New Haven, Conn . spondents who have asked how to cut glass tubes : 'rake the dripping pan be placed directly under the ice or not? dant and immerse in a decoction of logwood. For yel-

Emery Grinders, Emery Wheels, Best and Cheapest. a small round file, break a little oft the point to get a A. It should consist of V-shaped gutters a little dis- low, impregnate with nitrohydrochlorate of tin and then 
Awarded Medal and Diploma by Centennial Commission. sharp edge, then insert it into the tube to where It re- tance below the slots in the bottom of the crib, convey- digest in a strong decoction of fustic. The coal tar co1-Address American Twist Drill Co., Woonsocket, R. I. quires to be cut, and scratch around the inside, when the ing the ,vater away. 3. 'Vhat ,vi11 cause t.he cold air to ors are now generally used for this and similar pur

To Clean Boiler Tubes-Use National Steel Tube other part of the tube will fly off instantly. In most circulate through the box? A. 'l'he air coming in con- poses. 
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y. cases the crack runs ahead of the scratch. tact with the icc will fall to the boltom of the box, and (26) T. S. asks : What is chloroxynaphthalic 

Send for James W. Queen & Co.'s Catalogue of Draw- (4) A. J. L. says : Is stcam turned direetly the warmer air will take its place, thus establishing a acid (C, oHe,CIO,) ?  A. Chloroxynaphochinonc (CJ uH5 ing Instruments and Materials; also catalogue of Micro- on to lumber to dry it, or is it conveyed into a heater circulation. 4. \Vill a bottom of cement be any better ClO,) is a yellow crystalline powder. Its salts are scopes, Field Glasses, Telescopes, and other optical in- and the lumber dried from the heat generated? A. In than one of wood? A. No. 5. What is the best to put used as dyes. It may be obtained from any large dealer struments. 924 Chestnut St . ,  Philadelphia, Pa. the great majority of cases steam is used confined in between the linings ? A. Sawdust is good ; but some in the coal tar colors. Power & Foot Presses, Ferracute Co., Bridgeton, N. J. pipes, and circulating to and from the boiler, thus heat- have the interior of inclosing walls lined with paper (27) J. II. asks : 1. Can I get an elastic rllb
Superior Lace Leather, all sizes, cheap. Hooks and ing the air in the room, and, by the circulation of the pasted ovcr the surfaces, and no other fillmg. We ought 

ber of a white or light tint? A. You can purchase Buch Couplings for fiat and round Belts. Send for catalogue. latter, drying the lumber. 2. I have a dry house , 14 x 16 to say that many of the above devices are covered by a rubber as you mention. 2. Is there any way to bleach C. ·W. Arny, 148 North 3d st., Philadelphia, Pa. feet and wOl,ld be glad to know if a %: supply pipe will patent. it? A. The rubber cannot be bleached by any ordinary F. C. Beach & Co., makers of the Tom Thumb Tcle- be s�fficicnt to convey steam to it? A. Yes, if arranged (15) G. "V. asks : How ean I unite vulcan- means, but by the introduction of such bodies as chalk" graph and other electrical machines,have removed to 530 as above described and with a returu pipe to boiler. See ite (in which artificial teeth are set) so as to make a dur- sulphate of barytes, pipeclay, sulphide of zinc, etc., be-Watcr St., N. Y. No. 6, p. 123, vol. 36. able joint that will resist the heat and moisture of the fore vulcanization, an artificial whiteness may be pro-
For Best Presses, Dies, and Fmit Can Tools, Bliss & (5) G. W. S. says : You give a recipe for mouth? A. Dissolve 1 part of sulphur and 3 parts pure duced ill the rubber. 

Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. paint made of Portland cement and sand. Is it for caoutchouc in 6 parts alcohol and 100 parts bisnlphide of 
S b . MINEHALS, ETC.- pecimcns have een re-Water, Gas, ancI Steam Pipe, Wrought Iron. Send for wood? Can it be uSCll on a frame house instead of white carbon, and evaporate to the consistence of a thm paste. 

prices. Bailey, Farrell & Co., Pittsburgh, Pa. lead and oil ? A. It is only suitable for brickwork, Join the fractured edges with this, and heat the whole ceived from the following correspondents, and 
Hydraulic Presses and Jacks, new and second hand. stonework, or concrete walls . to abont 3100 Fah. for 4 hours. examined, with the result stated : 

1,athes and Machinery for POlishing and Buffing metals. (6) R. P. W. says : 1. Please give me your (16) W. D. says : 1. I want to lay 1, 000 F. W.-No. 1 is basalt, containing crystals of iron py_ E. Lyon, 470 Grand St., N. Y. opinion of nitrous oxide gas. Is it safe to use in dental feet of water pipe from soft water spring to house and rites (sulphide of iron). No. 2 contains chrysocolla, a 
Solid Emery Vulcanite Wheels-The Solid Original surgery? A. If the gas is made from pure nitrate of am- barn. Which, lead, galvanized iron, or common iron hydrous silicate of copper, also a little malachite (carbo

Emery Wheel - other kinds imitations and inferior. monia, and subsequently well washed in a solution of pipe, is most durable ? A. Galvanized iron pipe will be nate of copper).-A. D .  W.-It is a piece of flint conCaution.-Oul' name is stamped in full on all our best protosulphate of iron, it is one of the least objectioll- the most serviceable. 2. Is lead pipe dangerous on ac- taining crystals of iron pyrites . We found neitber silStandard Belting, Packing, and Hose. Buy that only. able and safest of known anffistheties. If free from ni- count of poisonous matter? A .  If l ead is exposed to vcr nor lead.-W. ]If. W. says : I send you herewith a '.rho best is the cheapest. New York Belting and Pack- trOllS acid and chlorine, it may be administered without the combined action of pure \vater and air, an oxide of box containing spCCinlellS of coal, with some white snbing Company, 37 and 38 Park Row, New York. danger except in cases where there is already an ove::- lead is formed on the exposed surfaces which is dis- stance in the scams. 'Vill you please informnlc what it Steel Castings from one lb. to five thousand Ibs. In- active ci"culation in the brain. B. ,Vhat are its effects ? solved by the water with which it is in contact. This is , and whether it is of frequent occurrence ? A. It is valuable for strength and durability. Circulars free. A. When inspired into the lungs, owing to its solubility, solution 'is highly poisonons, as are all of the lead salts. ' paraffin. We have had similar samples sent us before ; Pittsburgh Steel Casting Co . •  Pittsburgh, Pa. it is rapidly dissolved in the blood, and quickly diffused The presence of chlorides or nitrates in the water :18- , but it is not of common occurrence. Shingle Heading, ancI Stave Machine. See advcrtise- throughout the body. The transient intoxication which sists this corrosive action, while it is retarded by the 1 _. ment of Trevor & Co., Lockport, N. Y. it causes is due to augmented oxidation produced in the sulphates, phosphates, and carbonates. Bicarbonate of COMMUNICA'fIONS RECEIVED. For SoUd Wrought iron Beams, etc. , see advertisc- systcm by the gas . lime, a salt found in many spring waters, prevents this . The Editor of the SCIENTIFIC AMEIUCAN acknowledges, ment. Address Union Iron Mills, Pittsburgh, Pa., for (7) J. T. H. asks : Please give me a recipe corrosion by depositing a coating on the exposec'. sur- with much pleasure, the receipt of original papers and. lithograph, etc. for staining wood a dark cherry red, a permanent and faces. In the use of lead pipes as conduits for drinking contributions upon the following subjects : 

i19ks.� 

bright color? A. 1 . Boil Y, lb. logwood in 3 pints of water, water. it should be carefully ascertained whether the On a Driver's Seat. 
and add Y.,l oz. salt of tartar. Stain the wood with the water to be conveyed contains foreign matters, which On Planetary Meteorology. By R. M. 
liquor boiling hot. 2. Boil Y.,l lb. madder and )4 lb. fus- will prevent its action upon the metal. 3. Should I On Hydrophobia. By M. G. 
tic in 1 gallon water; nse hot, as before. 3. Boil l ib. plumb my honse with iron water pipe and protect the On Geographical Anatomy. By A. W. 
Brazil wood and 1. oz. of washing soda in 1 gallon of pipe from cold by fillin!; aronnel the pipe with sawdust? On Spiritualism. By J. H. P. 

J. M. L. will find directions for making 
soap on pp. 331, 379, vol. 31. 'l'o make vinegar, read the 

water, apply hot, and then brush over it before dry, a A. Yes. The method is a ·  good one. 4. Will iron pipe On the Shape of the Earth. By W. E. B. 
solution of 2 0zs. alum in 1 quart of water. sweat and rust in the sawdust? A. It is difficult to keep On the Lost Paradise. By C. 

instructions on p. 106, vol. 32.-R. B. C. will find di- (8) N. C. L. asks : 1. By what proce2s are 
rections for making printers' rollers on p. 283, vol. 31. medals cast? A. Medals are usually stamped out by -B. C. M.'s question relates to proportional compasses, means of machinery similar to that employed in mak
to be purchased of any dealer in drawing instruments. I ing coin. 2. How are stereotypes copper plated? A. 
Copper plates may be flattened by following. the in- i The deposition of copper is obtained by eleetro-platjng 
structions on pp. 149, 181, vol. 36.-A. J. R. WIll find a the form in a bath of snlphate of copper. 3. How can 
recipe for hair dye on p. 138, vol. 27.--J. F. should read I prepare the plaster of Paris for stereotyping, so as to 
our articles on straightening meta, plates on pp. 149, 181, prevent airholes in the mould? A. Sligfilly but uni
vol. 36.-J. C. G. will find directions for making fulmi- formly oil the face of the type, and then pour over it a 
nate of mercury on p. no, vol. 31.-T. P. H. can make a thin cream of the plaster, which work well into the let
metal stamp by runnin,g type metal into a plaster monld ters with a camel's hair brush. Then run the thicker 
containing the required device.-J. �. M . . is informed plaster, and allow to set. Dry the cast well in an oven 
that crude gutta percha usually co�tallls :Ilrt and other and, by means of a soft brush, uniformly coat the mat
impurities. A cement for leather IS descrIbed on p. 171, rix with a film of black lead (plumbago). 
vol. 35.-S. S. K. will find dir�cti.ons for reducing tin (9) F. H. asks : If the temperature is at scrap on p. 319, vol. 31. -H. L. IS mformed that the de- . 
tails of Mr. Lowthian Bell's method of making iron ze�o, �nd stay� so f�r two weeks, and Ice forms two fee� 
rails have not et reached us.-C. R.W.will find instruc- thICI� m.that tI�e, If then you take .two thermomete�s 
. k

7 
I' ht . d 27"' I 35 J W that mdlcate alike, plnce one on the Ice, the baek of It tIOns for rna mg Ig mng ro s on p. • , vo . .- . . . 

can frost the surface of glass by following the direc- lying on th� ICe, �nd hang. th.e other two or four f:et 
. A T fi d d . t' f the above the Ice ;  will they mdICate the same after bemg tIOns on p. 281, vol. 33.- . Wl i n � e:�lP '�n; T there a little while? A. Yes, all the conditions being postage stamp manufacture on pp. , , vo . .- . 

the same. J B. will find something on tanning birds' skins on p. 
187 vol. 36. --S A. H. will flnd something on construct- (10) J. W. R. asks : What is the best method 
ing Hhumkorff coils on p. 219, vol. 32.--J. A. C. will of preventing heat in rooms in hot weather, nnder flat 
find two articles on the blue glass deception on pp. 129, tin roofs where the center Tises some 2Y.,l to 3 feet? We 
145, vol. 36.--J. J. will find a recipe for blue ink on p. are greatly discomforted in hot weather by the heat in 
257 vol. 32; for green ink on p. 27, vol. 30.-W. S. will I our upper rooms; and we propose to put on another 
find directions for monlding rubber on p. 203, vol. 35. 1 story with French roof, which will also be flat, or as 

such pipes perfectly dry in warm weather, even w.hen On Lightning Hods. By J. H. P. 
protected as above. The pipes may, however, be In a Also inquiries and answers frOlIl the following: 
great measure prevented from rusting by coating them A. S.-A. S. G.-W. M. M.·-P.-H. T.--J. K.-T. W. 
with asphalt varnish. -W. R-J. D.--J. B. D.--J. II.-B. L. 

(17) T. P. H. asks : What degree of heat is 
required to harden fubber in a vulcanizer, so as to an
swer for hand stamps? A. It requires a temperature of 
260° Fah. '1'here is no danger about it. 

(18) J. E. S. says : If a locomotive pull a 
train of cars around a curve, I say that every one of the 
cars would bear the flange of its outer wheels against 
the inner side of the outside rail. A friend says the last 
five or six cars would not, because the train in front 
would be gone around the curve so far as to have a ten
dency to pull the rear part of the train against the inner 
rail. Who is right? A. You have about the right idea. 

If I am 150 Ibs. in weight, and fasten said weight to 
one end of a rope, and take hold of the other end, can I 
pllll up any more than that weight over a single sheave, 
everything being in balance? I contend that I cannot 
pull up any more than 150 Ibs. unless my feet were 
pinioned to the ground. Am I right? A. As we under
stand the question, yon arc right. 

(19) E. H. A. says, in answer to correspon
dents who ask for a cure for chilblains :  Dissolve l Ib. 
alum in about 1 gallon of water, soak the feet or parts 
affected in the solution just before going to bed every 
night for from 5 to 8 nights, using the same water, and 

HINTS TO COHHESPONDENTS. 
Correspondents whose inquiries fail to appear should 

repeat them. )f not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of th� writer should always be given. 

InquirieS relating to patents, or to the patentability 
of inventions, assignments, etc. , will not be published 
here. AU such questions, when initials only are given, 
arc thrown into the waste basket, as it would fill half of 
our paper to print them all ; bllt we generally take plea
sure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: " Who sells roller skates? Who sells the best foot 
lathe, with circular and jig saw attachments? Who 
sells . file-cuttlng machinery, and what does it cost? 
Who sells vanadium? Who sells substances for pre
venting boiler incrustation? Whose varnishes are the 
best for carriage builders' use?" All snch personal in
quiries arc printed, as will be observed, in the column 
of " Business and Pf'rsoual," which is specially set apart 
for that purpose, snbject to the charge mentioned at 
the head of that column. Almost any desired informa
tion can in this way be expeditiously obtained. 
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204 J titutifit �mttitau. [MARCH 3 1 ,  1 877. 
OFFICIAL. Ice tongs, P. Euler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,609 

Index, revolving, J. Ettinger . . . . . . . . . . . . . . . . . . . . . . . .  187.526 
Knife. pocket, W. R. Rightor . . . . . . . . . . . . . . . . . . . . . . .  187.483 
Lamp bnrner. E. L. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . .  187.595 

I N D E X  O F  I N V E N T I O N S  Lamp burner. Labarthe et a! . . . . . . . . . . . . . . . . . . . . . . . .  187,645 
Lasting boots, etc . •  A. O'Donnell .  . . . . . . . . . . . . . . . . . .  187,551 

FOR WHICH Leather suspending, C. & J. T. Chambers ct a! . .  . .  187,456 

Letters Patent 01' the United States ""ere 
Leather, artificial, A. G. Fell . . . . . . . . . . . . . . . . . . . . . .  187,611 
Leg, artificial, J. Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,693 

Granted in the Week Ending Locomotive fire box, G. W. Tilton (r) . . . . . . . . . . . . .  7,519 
Lumber, connecting, W. H. Thurman . . . . . . . . . . . . .  187,681 
Mangle. G. C .  Broom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.504 
Match sticks, making, M. young . . . . . . . . . . . . . . . . . . . .  187,576 

February 20, 1 8 77, 
AND EACH BEARING ·THAT DATE. Mattress, spring. A. C McMains . . . . . .. . . . . . . . . . . . . . . 187.660 

['l'hose marked (r) are reissued patents.] 
Measuring faucet. �'. H. Hambleton . . . . . . . . . . . . . . .  187.623 
Measuring oil can, A. E. Anderson . . . . . . . . . . . . . . . . .  187,580 
Mechanical movement. G. W. Law . . . . . . . . . . . . . . . . .  187.473 

A complete copy of any patent in the annexed list, Middlings separator, Reel & Sayler (r) . .  . . . . . . . . . . . .  7,526 
Including both the specifications and drawings, will be Millstones, dreSSing, H. R. lf'uller . . . . . . . . . . . . . . . . . .  187,613 

Moulding machine, J. S. Loomis . . . . . . . . . . . . . . . . . . . . 187,471 furnished from this office for one dollar. In ordering, Mower. M. F. Lowth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181,542 
please state the number and date of the patent deSired, Mower, 'V . S. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,493 
and remit to Munn & Co. , 37 Park Row, Ne� York city. Napkin holder, Lewis & Lattin . . . . . . . . . . . . . . . . . . . . . 187,649 

Nut lock. H. C .  Stoulfel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,679 
Oil stove. D. C. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,574 

Anchor fiuke supporter, etc . ,  E. Robbins . . . . . . . . . . .  187,485 Ornamenting castings, etc . ,  M. A. Richardson . . .  187,559 
llail ear. H. A. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.482 Packing for mill spindles, E .  & D . Moore . . . . . . . . . .  187.663 
Barrel head, S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,497 Panel. G. W. Banker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,502 
Bed bottom spring. E. S .  Field . . . . . . . . . . . . . . . . . . . . .  187,463 Paper board. lining. H. L. Palmer (1') . . . . . . . . . . . . . . .  7,517 
Belt shifter, W. W. Hubbard . . . . . . . . . . . . . . . . . . . . . . . 187.532 Paper box, J. P. Buckingham . . . . . . . . . .  " . . . . . . . . . . .  187.506 
Bent wood corner, B. Burr . . . . . . . . . . . . . . . . . . . . . . . . .  187,449 Paper box, B. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,666 
Billiard cue trimmer, J . F. Clunc . . . . . . . .  : . . . . . . . . . . .  187.601 Paper. calendering. F. W. Bird . . . . . . . . . . . . . . . . . . . . . 187.586 
Billiard table cushions, J. E. Maynadier . . .  65!,-655, 187,656 Paper fruit bOX, 'Y. 1V . Neighbour . . . . . . . . . . . . . . . . .  187,548 
Binder, temporary, J. n. Underwood . . . . . . . . , . . . . . .  187,494 Paper yarn spool, F. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,556 
Blackboard rubber. P. T. Vannice . . . .  .. . . . . . . .  187,682 Pattern chart for garments. L. J. I:iKby . . . . . . . . . . .  187,587 
Blacking box, W. Jameison . . . . . . . . . . . . . . . . . . . . . . . . .  187,686 Pencil holder. E. W. Grov.e . . . . . . . . . . . . . . . . . . . . . . . . . . 187.621 
Blind staples, etc . , making, J .  Keith (r) . . . . . . . . . . . .  7.516 P;n package. J .  H. Bronson . . .  (· . . . . . . . . . . . . . . . . . . . . . 187.592 
Bonbons, wrapper for, 1. J. Van Skelline . . . . . . . . .  187,495 Piston packing, Wright & Scl1noblo (r) . . .  y . . . . . . . . .  7,528 
Book case, revolving, J. Danner, (r) . . . . . . . . . . . . . . . .  7,523 Planing machine pressure bar, J. S. LoomiR . . . . . . .  1 87,472 
Breech loading fire arm. C. Eutebrouk . . . . . . . . . . . . .  137,462 Plow. potato digger, J. J. Dihel. . . . . . . . . . . . . . . . . . . . . 187,460 
Brick kiln. W. S. Colwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,515 Plow coupling. C. W. Oneal . . . . . . . . . . . . . . . . . . . . . . . . 187,665 
Brldge, E . E .  Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,513 Plow, gang, J .  R. Cummins . . . . . . . . . . . . . . . . . . . . . . . . . . 187,518 
Broom, J. Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.541 Plow handle tip, VV'. Weaver . . . . . . . . . . . . . . . . . . . . . . . . 187,684 
Buckle. J. Splann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,677 Plow point. A. L. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . .  187.650 
Burglar alarm circuit closer. W. H. Sawyer . . . . . . . .  187,674 Plow, subsoil, J . .Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,637 
Burner for lanterns. Parks & Bathrick . . . . . . . . . . . . .  187.48() Plow, sulky. W. N. Riddle . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.560 
Can for preserving meat, M. Brenner . . . . . . . . . . . . . . .  187,mn Pocket book, 'V. 'Vilkinson . . . . . . . . . . . . . . . . . . . . . . . .  187,499 
Can opener, J. E. Buckingham . .  . . . . . . . . . . . . . . . . .  187,596 Preserving animal matter, etc .• J .  A. Kohrssen . .  187,644 
Can spout, fleXible, W. R. Ri"htor . . . . . . . . . . . . . . . . . .  187.561 Propeller for steam vessels. W .  G .  Ketchum . . . . . .  187,535 
Car axle, W. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,688 Propeller, screw. W. S. Hull . . . . . . . . . . . . . . . . . .  . .  187.633 
Car axle box cover, Ellis & Nelson . . . . . . . . . . . . . . . . .  1871461 Pulverizers, hopper for, E. S. Blake . . . . . . . . . . . . . . . .  187,588 
Car axle lubricator, W. Palmer . . . . . . . . . . . . . . . . . . . . .  187.553 Pump. B. J. C. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,531 
Car brake. S .  Levi . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  137.648 Pump for oil wells. W. Turner . . . . . . . . . . . . . . . . . . . . . .  187.572 
Car coupling. B. Albertson . . . . . . . . .  " . . . . . . . . . . . . .  187.577 PyrotechniC shell. C. A. L. Totten . . . . . . . . . . . . . . . . . .  187.570 
Car coupling. Coppuck & Wiegaud . . . . . . . . . . . . . . . . . .  187,517 Quartz mill, A. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.664 
Car couplmg, G. J. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,519 Quilting fmme. F. M. Tousley . . . . . . . . . . . . . . . . . . . . 187,571 
Car coupling. W. Gray (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.515 Railway chair, MacLellan & Smith . . . . . . . . . . . . . . . . . .  187.652 
Car coupllng. 1Y. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.554 Railway switch, Alexander & Dunn . . . . . . . . . . . . . . .  187.578 
Car coupling, J. C. Pugh . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  187.557 Rawhide. making fulled, J. A. J. Shultz . . . . . . . . . . .  187.492 
Car seat, D. H. Heywood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,465 Reflector, E. Boesch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,589 
Carbonic acid gas generator. W. Geo . . . . . . . . . . . . . .  187.614 Register. P, Harry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,464 
Carbureter. J .  J. Paquette . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,667 Ribbon protector. H. V. Dempster . . . . . . . . . . . . . . . . .  187.604 
Carding condensing cylinder, J. Greaves . . . . . . . . . .  187,620 Road scraper, \Y. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,547 
Carding machine. clothing, R. Kitson . . . . . . . . . . . . . .  187,537 Road scraper, J. C. Welsh . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.687 
Carpet stretcher. W. H. Maybach . . . . . . . . . . . . . . . . . 187,544 Road scraper and grader. H. D. Janes . . . . . . . . . . . . .  187.467 
Carpet sweeper. Gore & Edgcomb . . . . . . . . . . . . . . . . . . .  187.618 Sap bucket. T. B. Hayward . . . . . . . . . . . . . . . . . . . . . . . . . .  187.628 
Carriage axle, S. A. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,535 Sash fastener. D. M. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,514 
Casks. automatic relief valve for. A. Sl:lith . . . . . . .  187,563 Sawmill set work, C. M. Hall . . . . . . . . . . . . . . . . . . . . . . . . 187.622 
Chair, adjustable extension, G. N. [',cidler. . . . . . .  187,490 Scrap book, D. R. Breed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,448 
Chair, student's, W. F. Taylor . . . . . . . . . . . . . . . . . . . . .  187,680 Sealing press, S .  R. Drummer . . . .  � . . . . . . . . . . . . . . . . . .  187,524 
Chandelier, extenSion, J. Roberts . . . . . . . . . . . . . . . . . .  187.673 Seat riser, metal, B. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,451 
Check rower for corn planters, R . l'uries . . . . . . . . . .  187.610 Seed planter. B .  F. Miller . . . . . . . . . . . . . . . .  : . . . . . . . . . .  187,5<6 
Chimney dan),per. T. Speed . . . . . . . . . . . . . . . . . . . . . . . . . 187,565 Semaphore lens, C .  F. Houghton . . . . . . . . . . . . . . . . . . .  187.631 
Churn. R. S. Brusie . . . . . .  " " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  187,594 Sewing machine, E. H. Smith . . . . . . . . . . . . . . . . . . . . . .  137,564 
Churn. J. A. Duryee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,525 Sewing machine. overstitch. V{. A. Palmateer . . . .  187,479 
Churn A. L. McQuary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.476 Sewing machine stUd. etc . ,  I,. T. Jones . . . . . . . . . . . .  187.640 
Churn attachment. J. H. Gray . . . . . . . . . . . . . . . . . . . . . .  187.619 Shaft coupling, universal. '1'. B. Rowell . . . . . . . . . . . . 187,486 
Cburn, rotary, C. C. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,521 Shoe fastener, W. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . 187,505 
Cigar box, F. & E. Hasselbach . . . . . . . . . . . . . . . . . . . . . .  187,530 Shutter worker. Delano & Norton . . . . . . . . . . . . . . . . . . . 187,45:) 
Cigar box catch, F. & E. Hasselbach . . . . . . . . . . . . . . . .  187,626 Shutter worker. W. P. McCobb . . . . . . . . . . . . . . . . . . . . . .  137,474 
Cigar cutter, E. Kast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,641 Silk thread, etc., winding, J. S. Macfarlane . . . . . . . . .  lS7,u53 
Cigar lighter, J. T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.629 Sizing and beaming yarn, J. Bullough . . . . . . . . . . . . . .  187.537 
Colfee mill, H. Stuttle . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . .  187.567 Skate. O. Edwards (r). . . . . . . . . . . . . . . . . . . . . . . . .  . . .  7.524 
Coil spring band, r.:::' • .J. Carroll . . . . . . . . . . . . . . . . . . . . . . .  187,510 Skate fastening, E. H. Barney . . . . . . . . . . . . . . . . . . . . . .  137,5S4 
Corn cultivator, A. Canfield (r) . . . . . . . . . . . . . . . . . . . . . .  7,513 Skating rink, E. Burgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181,598 
Corn planters. A. Barnes (r) . . . . . . . . . . . . . . . . . . . .  7,521. 7,522 Slop hopper. l\L M. Harvey . . . .  " . . . . . . . . . . . . . . . . . . .  187,624 
Corn planter. D. W .  Jacoby (1') . .  . . . . . . . . . . . . . . . . . . . 7.527 Sofa bedstead. D .  J .  Powers (1') . . . . . . . . . . . . . . . . . . . . .  7.518 
Corn planter, hand, J. II. Arney . . . . . . . . . . . . . . . . . . .  187,581 Speculum, E. B .  I-Iarding . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,625 
Corset. C. A. McGee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.657 Speed indicator. G. M. Jessen . . . . . . . . . . . . . . . . . . . . . . .  137.639 
Cotton, etc . ,  opening, Jillson & Delmer (r). . . . . . . . .  7,525 Spool holder, T. B. Inness . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,533 
Cotton, etc., separating, R .  Kitson . . . . . . . . . . . . . . . . . .  187.538 Spool winding machine, J. T. \Vibberley . . . . . . . . . . .  lSi,498 
Cotton tie, C. S. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,599 Stair rods, ornamenting, .J. 1-1 .  Peterson . . . . . . . . . . . 187,555 
Cream from milk, obtaining, ·W. Oooley . . . . . . . . . . . .  187,516 Stave basket, H. C • .Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  187,695 
Cultivator, S. �'. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.470 Steam boiler. D. Burbank . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.507 
Curtain fixture. J . Dougherty . . . . . . . . . . . . . . . . . . . . . . .  187.523 Steam boiler. sectional. W. H. Wilson . . . . . . . . . . . . .  187,602 
Curtain fixture. C. A. Kellogg. . . . .  . .  . . . . . . . . . . . .  187,469 Steam engine pet eock. ::vI. Meehan . . . . . . . . . . . . . . . .  18'1.661 
Dash board, B. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137,450 Stove door. sliding, J. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,457 
Dental chair, S. S .  White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18],573 Stove grate. A. H. Scholfield . . . . . . . . . . . . . . . . . . . . . . .  187,488 
Dice box, J. 'Vedesweiler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,686 Stove pipe drum and shelf, J. P. J aeger . . . . . . . . . . .  187,534 
Dish stand, G. W. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,481 Strainer cup, J. 'V. Oberholtzer . . . . . . . . . . . . . . . . . . . . .  187,550 
Dish warmer. N. Clark . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  187,511 Straw stacker, W. Deetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IlJl7,G22 
Ditching. mac�i.ne .. J. W. Humphreys . . . . . . . . . . . . . .  1 87,466 1' Sulky. trotting, J. �Y. woo� . . . . . . . . . . . . . . . . . . . . . . . . .  187.�93 
Door spnng, StImson & Sabin . . . . . . . . . . . . . . . . . . . . . . .  187,678 Table slide, extenSIOn, N. E. Barber . . . . . . . . . . . . .  187,<.183 
Drop light. portable. C. 1. Wallace . . . . . . . . . . . . . . . . . .  187.683 · Tannin. extracting, '1' . W. Johnson . . . . . . . . . . . . . . . .  187.468 
Earth auger, Polley & Toles . . . . . . . .  . . . . . . . . . . . . .  187,670 Tapping nuts,'machine for, W. Crighton . . . . . . . . . .  181.158 
Eaves trough hanger. F. Rahte . . . . . . . . . . . . . . . . . . . . .  187.m1 Tea kettle. 'White & Lewin . . . . . . . . . . . . . . . . . . . . . . . . . .  187,690 
Egg tester. D. R. McCutchen . . . . . . . . . . . . . . . . . . . . . . . 187.475 Tea kettles, etc , making, A. J. Lowell . . . . . . . . . . . . . 187,651 
Elevator, S. I,evi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.647 Thill coupling. O. O .  Roberts . . . . . . . . . . . . . . . . . . . . . . . .  187.484 
Emery-grinding wheel, Brown & Sanborn . . . . . . . . . .  187,593 1 Thrashing machine, J. H. Elward . . . . . . . . . . . . . . . . . .  187,607 
Engine, rotary, P. A. & 1. S. Knapp . . . . . .. . . .. . . . . .  187,539 r!'hread cabinet,·n. F. Saurman . . . . . . . . . . . . . . . . . . . . .  187,487 
Engine, rotary, L. D'Auril1 . . . . . . . . . . . . . . . . . . . . . . . . . .  187,6� I Tire tightener, M. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,552 
l�'1are register, W. H. Hornum . . . . . . . . . . . . . . . . . . . . . . .  187,632 Tobacco safe, L. C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  187,668 
Featherrenovator Hopkins & Smith . . . . . . . . . . . . . . . 187,G30 Tool holder" G. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,600 
Fire arm, revolving, Wesson & Bullard . . . . . . . . . . . . 187,689 Torsion spring fllr vehicles, R. Dudley . . . . . . . . . . . . .  187,606 
Fire escape, .T. A .  Tixier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,569 Traveling bag frame, H. Simpson . . . . . . . . . . . . . . . . .  187,562 
Fruit gatherer. A .  J. Shunk . . . . . . . . . . . . . . . . . . . . . . . .  187.491 Umbrella runner. A .  Good . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,615 
�'uel, artificial. S. Cabot, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  187,508 Umbrella tip cuP. L. Cutting . . . . . . . . . . . . . . . . . . . . . . .  187,520 
Gas burner. E. Coe. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  187,512 Upsetting bolt heads, J. B. Ford . .  " " " " " " " ' ' ' '  187.529 
Grain. discharge nozzle , li' .  J .  Kimball . . . . . . . . . . . . . .  187,536 Valve, rotary, J . .Jenks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,638 
Grain or seed drill. P. H. Cavanaugh . . . . . . . . . . . . .  187.455 Vehicle gearing. D. G. Wyeth . . . . . . . . . . . . . . . . . . . . . . .  187.694 
Grain separator, IIuntington & Hicl:s . . . . . . . . . . . . . . 187,634 Vehicle spring, J. W. McGowen . . . . . . . . . . . . . . . . . . . .  187,658 
Grasshopper destroyer. L. B. Canfield . . . . . . . . . . . . . . 187.509 Vehicle spring. Zay & Dennison . . . . . . . . . . . . . . . . . . . . .  187.500 
Gymnastic apparatus. P. & F. Medart . . . . . . . . . . . . . .  187,177 Vent for barrels. etc . ;G .  W. Moore . . . . . . . . . . . . . . . .  187,478 
Hair switchesl mounting, C .  Bourgard . . . . . . . . . . . . .  187,590 Ventilating drain pipes, etc . ,  E. G. Banner . . . . . . . .  187,503 
Halters, clip for, E. 111. Kinne . . . . . . . . . . . . . . . . . . . . . .  187.642 Wagon body iron, B. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.452 
Hames, eye for, G. J .  Letchworth . . . . . . . . . . . . . . . . . . 187.650 Wagon bodies, metal corner for, B. Burr . . . . . . . . . .  187,453 
Harness saddle pad, W Thompson . . . . . . . . . . . . . . . . .  187.568 Wagon brake. W. O. Williams . . . . . . . . . . . . . . . . . . . . . .  187.691 
Harvester, Gordon, Myers, Talford & I-Iubbard, . .  188,616 Wagon brake lever, J. W. Anderson . . . . . . . . . . . . . . .  187,579 
TIarvestel' guard finger, Fesler & Pettingell . . . . .  : 187,527 Wagon brake, removable, E. Spears . . . . . . . . . . . . . . . .  187,566 
Harvester rake. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,676 Wall paper. exhibiting. C. A. Sexton . . . . . . . . . . . . . . .  187,675 
Harvester rake. W. A. Wood . . . . . . . . . . . . . . . . . . . . . . . 187.575 Wardrobe bedstead, F. Cauller . . . . . . . . . . . . . . . . . . . . .  187.454 
Harvester reel. C. W. & W. W. Marsh . . . . . . . . . . . . .  187.543 Wash bench, N. T. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.489 
Hat cords. fastenerfor, F . E. Phillips . . . . . . . . . . . . . 187,669 Washlng machine, J. C. & G. H. Gove . . . . . . . . . . . . .  187,617 
Hook and ladder truck, J. Schmidlapp (r) . . . . . . . . .  7,520 Watches. regulating. C .  Fasoldt (r) . . . . . . . . . . . . . . . . .  1,514 
Horse hay rake, H. R. Hawkins . . . . . . . . . . . . . . . . . . .  187.627 Water closet. G. R. Kuhn. . . . . . . . . . . . . . . . . . . .  . . .  179,540 
Horse power, T. E. Adams . . . . . . .  " . . . . . . . . . . . . . . . . .  187,501 Water closet, M. J .  McEwan . . . . . . . . . . . . . . . . . . . . . . . .  187,545 
Horse power. R. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.G46 Water heater, W. Dootson . . . . . . . . . . . . . . . . . . . . . . . . .  187.605 
Horseshoe. F. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.608 Wheelbarrow. metal. C. & C. Nutting. Jr . . . . . . . . . . 18"1,549 
Horseshoe nail, L. Weaver . . . . . .  " . . . . . . . . . . . . . . . . . .  187,685 Windwheel. S. Rittenhouse . . . . . . . . . . . . . . . . . . . . . . . .  187,672 
Horseshoes, toe ')Veight for, S. T. Bane . . . . . . . . . . . .  187.582 Window cornice, A. Michel . . . . . . . . . . . . . . . . . . . . . . . . . .  187,662 
Hose nozzle. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,635 Window washer and sprinkler. W. Westlake . . . . .  187,496 
:Iouse, frame, H. E. Fickett . . . . . . . . . . . . . . . . . . . . . . . .  187,528 Wool washing machine, Knowles et al . . . . • . . . . • • . . •  187,643 
rce cream freezer, Frank & Kissling . . . . . . . . . . . . . . .  187,612 Work bench, G, M. Rathbun . . . . . . . . . . . . . . . . . . . . . . . .  187,558 

DESIGNS PATENTED. 
9,745.-CARPETS.-A. Baye, London. England. 
9,748.-RuBBER ERASERS.-C. B. Dickinson, B'klyn. N. Y. 
9.747 to 9,751 .-OIL CLOTH.-C. T. Meyer et al., Bergen. N. J. 
9.752, 9,753.-CAHPETS .-T. J. Stearns, Boston, Mass. 
9,754 to 9,75n.-EMBROIDERY.-Emil Crisand, New Haven, 

Conn. 
9,757.-WATER FmiT AND Box.-J. W. Fiske. N. Y. city. 
9,758.-STOVES.-R. A. Culter et al . ,  Peoria, Ill . 
9,759.-RuBBER SHOES .-J. Pienovi, Newark, N. J . 

�dVtWU:SL�mtml1�. 
------� .-�------------------ ===��====== 
Jnside PaU'P, each insertion _ .. ..  75 cents a line. 
Back Page, each insertion .. .. ..  $ 1 .00 a line. 
Engravings may Itead advertisements at tlte same rate 

per line. by meab'Urement. as tlte letter press. Ad
vertisement8 mU8t be received at publication Qifice as 
early as l!'r'iday morning to appear in next '8sue. 

VALUABLE PATENT FOR EXCHANGE IN SOUTH-
�!N :a�����'I!��, S�d����n�, �<IA�lilN9P,9,

d ���t�pIN�a�: 
Ayer & Son, Phila. • 

THE DINGEE " CONARD CO'S 
BEAUTIFUL EVER-BJ,OOlllING 

R O S E S 
StrollsPot Plants,snit<1ule for immediate flowering . 
sent safely by mail, postpaid. 5 splendid varieties, 
your choice. all labeled, for $1; 12 for $2; 19 for $3 ; 26 
for $4 ; 35 for $5. For 10 cents each addition al , one 
lliagnificent PrernhnnRose to every dollar's worth 
ordered. Send 10r our NEW GUIDE TO ROSl<; 
CULTURE, and choose from over 300 finest sorts. 
\Ve make Roses a Great Specialty, and are the la1'ge.�·t 
Rose-,qrowers in A merica. Refer to 100,000 customers in th e 
United States and Canada. 'l'HE DINGEE & CONAHli 
CO., ROSE-GRowEHS. West Grove. Chester Co . . Pa 

N O 'V  READY. 

ILLUSTRATED HISTORY 
OF THE 

CENTENNIAL EXH I B IT ION  OF 1 876 .  
M'f�eO[��� ���Ol�: ;g1r!';;�fse�� ��et�uifJi�];;.itl'i,nd accounts of all the most notable Scientific and Mechanical objects, profusely illustrated with engravings, are 
f��e�e�� i�t S�h���I�� to��:t�

c
�

n
T�:¥�::.�nt��� 

umes, comprising over 800 quarto pages, equal in quantity of reading matter to over Seven Thousand ordInary book pages. 'rhe space devoted to the great IN'!'ERNATIONAL EXHIBI'l'ION is very extensive, and probably forms the most complete and full history of 
the affair tbat can be obtained . 'rhe illustrations pertaining to the ExhIbition are more than 460 in number. A COPIOUS Special Index of all matters relating to the 
�1���b��8�Jfe�i(n�lnillJs��rire'd�e��;��i�E�s��:t����i Exposition should have the SCIE�TIFIC AMERICAN 
SUPPLEMENT for 1876. In addition to this splendid History of the Centennial Exhibition, the SCIENTllHC AMERICAN SUPPL}JMli:NT for 1876 contains a vast amount of other matter of great value for reference and preservation. It presents to 
the reader, in attractive form, full accounts of the Advances made during the year in all the chief departments of SCience and Useful Arts, covering the progress in Ohemistry and Metallurgy, Mechanics and Engineering, Electricity, Li�ht, Heat, Sound, Architecture, Pho-
��ap��rt��l�gr� Ogfiuiafs��dltlJI�Us!ro\�UI�����;: Materia Medica, Hygiene Natural History, Zoology Microscopy, Meteorology, Terrestrial PhYSiCS, Geograf!hy, Geology, Mineralogy, Astronomy. The whole 
l.llustrated by over T'lvo Thottsand Six Hundred En{/ravings. The wide scope of this splendid work, its surprising variety of contents, its wealth of illustration, render it the most valuable contribution t o  scientific literature ex
tant, while in price it is probably the most economical. 

THE SCIENTIFIC AMERICAN SUPPLEl\IENT for 1876, complete, is supplied, stitched in paper covers, at the low price of $5. Strongly bound, both volumes in one book, cloth, ornamented with gilt, $6.50. Bound in two separate books. $4 each. or $8 for the two. Sold at the 
leading Bookstores and News Offices, and by 

M U N N  &. CO . ,  P u b l i s h ers, 
37 P a r k  R ow, N ew York. 

FOR SALE OR RENT AT NORWALK. 
Conn., Machine Shop 3Ox70, with '�later a n d  Steam Powert complete set of Machinery for Repair or Manu
lj�'lli�8£�s4�'lri�cated in centre of village . Rent $500. 

The Art of Proj ecting. 
A Manual of Experimentation in PhYSiCS, Chemistry, 

and Natural History, with the Porte Lumiere and 
MagiC Lantern. By Prof. E. A. DOLBEAR. Tufts Col
lege. With numerous illustrations. 12mo. cloth. 
$1.50. 

Any one, whether teacher, lecturer, or student, who is 
the happy possessor of a Porte�Lumiere, Magic Lantern, 
��r�r��lnaEf�:t���rh;�lmflo�� e\h�� ����J����a&��:�!: ral science. 'llhe directions for making temporary apparatus are worth many times the price of the book. For sale by booksellers, and mailed, prepaid, on receipt of price by the publishers, LEE & SHEPARD. BOSTON. 

Lfl�J I �� E�X-f5E R S . 
VOLN EY W .  M A S O N  & C O . PROV. R. I .  

A MILL WITH WATE R POWER T O  LET. BETWEEN Midland Park and Ridgewood Btations. near Paterson, 
N. J. E'or particulars. apply to DAVID BALDWIN. Midland Park. N. J. 

SEN"T FREE ! 
L E F F E L  

Wheel :Sook. 
P R I C E  R E O U C E D .  

Send at once for new Wheel Book 
for 1877, containing 

LA.RGE REDUCTI.ON 
of prices on the Lelfel Wheel. 

ADDRESS 

J A M E S  L E F F E L &. CO.,  
Springfield, Ohio , or 109 Liberty St. , N.Y. 
PAPENT SCROLL AND BAND SAW MACHINES A speciality. CORDESMAN. EGAN & CO .• CinCinnati, O. 

G LASS O I LERS. CODY �'ir-8��-fiEi�t�f�Clnnati. 

F Strong Plants deliveredfree of cost safel;, 

L per mail at your door. Satisfa� O tion guaranteed. Splen_ 

W did assortment of e ROSES 6 for $1 ; 
13 for $2. Send for S New OatalC!.uue o£ Plant8. b 
HOOPES, BRO. & THOMAS, 11' Oherry Hili Nurseries.West Chester. Pa. 

GLASS CYLINDRR���:PERFECi1LY-TRUE AND TEM= PERED in oil on the La Bastie Procesf'. ,,"'fa.rranted not to break. '1'. DEGNAN, 12'J Milk 8t .• Boston. JIlass. 

. '1��t�t�·�r�::'s�a�1!J.Y �ai�!re! �iln�dNi��I:��:,; �f�sl� ����S�l�\�is ot �;&�:nC;tg��ga���
r
�

. 
Tr�� °J���b�i��. cleaet, 

page Ca.talogue, free. 23d year. 400 acres. 13 gre�n.hoUBes. • 
, S�OUS. HARRISON & CO., 

"";I'aiIlesvil1e. Lake Co •• Ohl� 

Pocket Coin Detector. 
Size of a silver dollar. With it and a pen·knife yo11 
Libe;:�tdf:lo���� t�C1���;��Y' Price 25 cents by mall. 

J. W. SlJ TTON, 95 Hberty St. , New York. 

SILVER and GOLD 
PREM IU MS TO EVERY SUBSCR I BER. 

.A. $4.50 set of extra. plated 

S I LV E R S P O O N S  
e l ve n  away as a Special Premium to the filUbscribers of this paper. Silver Goods fur .. 
nished under this l�rcmium Proposition arc from the well known and reliable Eagle Gold and Silver Plating Company. Cincinnati. Ohio. Under a very favorable proposition from the above well known house . all regular patrons: ()f this paper �an secure a useful and beautiful. as well as a very valuable Premium. in the shape of a handsome set of E xtra P l ate d S i l v e r  S poons , warranted equal to the llcst article of the kind sold in this country for $·1.50 per set. And in addition, e a c h  
s poon w i l l  be h a n d s om e l ),  e n g raved w i t h y o u r  monogram I n i t i a l .  All who are entitled to rccQive thIS elegant and useful Premium can do so on compliance 
:;��e���������nt�l�oE��V�nG�lf���YS\��:raplair:�vCs������ �31��i���li�g<hfo�f��!th�� ,"'ith the following Premium Order, and inclose with y our order 75 cents. to pay cost of en€raving your initials, express charges, boxing. and packing, and you will receiv y return .exfress (or mail . if you have no express office) a full setof extra plated Silver Spoons. free 

�po��Yw8Ihb,!rcFe:r;er:J\����ef��I�. Pifk�6� d�a���sd��ir�o:ae}��V����es�o���t�����v��� 
���:bee ���.r�ii�d��a\� �i�� �oo�e�::'et°tl�l[d ett�hi�ap�e�tu�,x���hi;:.'�:r��i�re�ls�k�ral! not extended to any one who is not a patron of this paper, The retail price of this set of spoons is $4.50, as the following letter will show : 

OFFICE OF EAGLE GOLD AND SILVER c���i��f'r?,O��t;:y, } 
:a�fh�tS��� �l\a�f�)����bi�: ;g:! ti�e$¥.����e�os�t�acc\�� {g�:�i :;i��-�;aj�b��r�i�rl3�:gf�ce� Idozen sets, and we will in no cat!le retail them at any price, or send them in single sets to any '£me who does not send the required ,. Order," showing that the sender is a patron of this paper. EAGLE GOLD AND SILVER PLATING COMPANY. 

Premium Silver Spoon O�der 
PREMIUM SILVERWARE. 

Warranted Extra Silver Plate. 
To The Eagle Gold and Silvef' Plating C() . • Cincinnnti, 0. : 

This is to certify that I a1n a subscriber of t-he paper from which I have cut this Ordcrl and am entitled I 
����l�r ni;7i�Ri�:��;�::J:d�g�����i ,to l f��\�;� t:e�·!�·i�I� l�J'��l� f�:i�' ���o�i'� 
press, packing, boxingl and en graving charges. 
�Oll receipt of this Order, we her"e:';,b"'y"""a-'$=r"ee:-:t"'o-:r:-:e'7t,::',=r,::-, -=t"'o""t"h-e-sc-,-, d"". e-r. 

exp-ress or Illailing- char�es prel?ald In full, a full s<et of six of our 
extra plated Silver Spoons, WIth th� iIutia-Is of the sender

j 
01: any other in

itials desired, engraved thereon . \t.7This Order will be lOnored by us for 
��Y:i.�y M��l��]In ���f�tG�tbhls

Nbasiiv���L:���� i��,
igi��i���ti�O� 

At no time in the history of manufactures has silver-plated ware attained so high a per-
!�c:�lid ��l��:��e�e:�dt�liKh �;�;:rer:db���:l¥:�t��� a�tfso�tf::�!�a�6tl���e b� ��l� open. Those who desire them are urged to immedifttely send and secure to themselves the immense advantages offered by this company for securing the best silver-plated spoons yet offered on such favorable terms . As soon as the necessary stock can be manufactured . all who secure the above useful and 
������:;:eelil�i b;;fs�C permitted tQ secure a full sot of e:ilvl:lpFlated kuives &lIl.Q forks 

© 1877 SCIENTIFIC AMERICAN, INC.
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Rose's Complete Practical Machimist : The most valuable 

Book on the subject Vn the English lan�uage . 

ThB G omplBtc Practical Machinist. 

R I S D O N ' S  I M P R OV E D  
TURBINE WATER W!IEEL 
Yielded at the test of Turbines at Centen
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. II. I US])ON & CO., 
JUt. Holly, N. J. 

lUanufacturers of �IlLL UACllINERY. 

, W" E E � ...A-M £oL '0 F INEJ ET B lACKevery ""riety ofturn e d  woo d wo .. k 
p�I-t. of h,'a c hin."Y/castin,." lin,w�I'e and other rneta l 

�=U,��E�t,.piJJt���M::::Ei ·l,"Io�gh:"D"t�ct� .o��1J 
A FLY-WHEEL ACCIDENT. -With draw-
ings, showing the faulty construction of the fly wheel, 
the reasons for the breakage ; with practical directions 
§��!�'i':jj��i��lC��{��!�

Ch
Str��L1��i�1.' %.Jlt:.

h
Wri��:i6 

cents. 

OTIS' SAFETY H?ISTING 

MachInery. 
OTIS BROS. &; CO., No. 348 Broadway, New York. 

THE UNION IRON JVIILLS, PIttsburgh, Pa" Manu
facturers of improved wrought iron Beams and 

Girders (patented). 
rl'he grnat fall which has taken place in ·tho prices of 

Iron, and especially in �eams used in the construction 
ofJ<'IHE {'HOOF BUILDINGS, induces us to call the spe
cial attention of Engineers, Architects, and Builders to 
the ulltloubted advantages of now erecting Fire Proof 
structures j and by reference to pages 52 & 54 of our Book 
of �ections--which will be sent on appJication to -tllose 
����1l(fl�ijfE

th
Xcedir1ItiA�i11}tre 8�rt�Ht¥:L11JBiurt1�� 

cost of Insurance avoided,and the serious losses and in� 
terrnption to business caused by flTej these and like con
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of "T ood 
and Iron, that in many cases the latter would be adopted. 
,,, e shan be plHased to furnish estimates for all the Beams 
complete, for any specific structure, sothat the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 

ARSENIC IN THE ARTS.�A Lecturo 
before the Medical Association of Central New York. 
By S, A, Lattimore, LL.D., Professor of Chemistry in 
the Rochester University. A popular and im

�
rtant 

tJ�g�,'10 ���f�.
TI

f�
C 
b:��

R
iEth�S ������l�o1Tall i:e��� 

dealers. 

$66 a \Veek in your own town. Terms and .$5 outfit 
free. H. HAIJLE'lHll & CO .• Portland Maine. 

M A C H I N E R Y 
OF EVERY DESCRIPTION, 

C
<ttijlJ}'lt1��B�?It.����¥A�l�;���R{�1l11Cs 
AND GRINDEHS, IN STOCK. 

GEORGE P L ,i. C E, lU acbin e ry Agency, 
121 Chambers & 103 Reade Sts., New York City. 

SH A FT S.PU LLEYSJf"ANGERS 
, ' C O,lJ P L I NGS ET C . . 

In Stock, and tor Sale by 
WILLIAM SELLERS & CO., 

't Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 

-� ---------- '--,--------

Pond's Tools 
En�ine L athes, Planers, Drills, &c. 

Send for Catalogue. DA VID W. POND, Successor to 
LUCIUS W. POND, W orcester, lUass. 

HOlYIE-lVIADE TELESCOPES.-D i r e e· 
tions for their constructIOn, with engravings show

ing the proper arrangement of Jenses and tubes, By 
Prof. Van Der Weyde, Price, 10 cents. SCIEN'l'IF]() 
AMERICAN SUP1'L EMENT No. 1 .  ---'-----------

50 Visitiull Cards, with name, 10c . and stamp. 
Ag'ts Outflt 10c. L. C. COE & CO. ,  Bristol, Ct. 

CONCRETE DOCKS OF NEW YORK.-With two 
engravings, showing the FoundatlOns of the Docks 

and the method of making the Concrete Blocks. SUP
PLEMENT No. 23. Price, 10 cents. ---- ------------

R I 7·shot $2,50, 70 kinds. Guns & Rifles $5 0VO vCrs to $500. Monster lJI, Cat. for 3·ct, stamp. lJ l.J WESTERN GUN WORKS. Chicago, Ill. 

_R U��!��1�3��\�ta� �:��W�� ¥��i*lri��?��;h:* 

N .  F .  B U R N H A M 'S 
1874 

WATER WHEEL 
Is declared the " stan dal'd turbine," by over 600 persons who bought and use 
them with part umt full gate open. Pamphlets �'ree. 

N. F. BUltNHA1U, York, Pa. 

VANDERBURGH, WELLS & CO. , lYrA-
CH[NIS'l'S' Pattern and Brand I.etters, etc . •  Complete 
Newspaper Outfits, Engravers' Bo)(wood, etc. 

18 Dutch Street, COl'. Fulton, New York. 

1 ADlE & ;{,J'd���'furlIg�lN�''a
r
cg:w �ilha�, �:s�: 

N. Y. STENCIL WORKS, 81 N assau St" N. y, 

THE '· BOS S " BUSINESS 

1876 ncnl'l 'i1�" pi1 '''31 O"�i!!" " 
! �Z" N //N �W�JJ��J��:: //�P�"l1�� ���J� PI N ":ln� 

TI'��'�n �!):l it!l�' i" n� ,,� ���J��J��:l "Ni"'illr.l� �'JJ� //l'1i:lM� r.n� )T1J� n�t.:1 
. 11i:ln '�:l il�.lIJ� m'��iil i'll!:!' lr.l 11i�nr.l \��t�iP\ 11i':lP m'� n� �P�".\Ir.l� �� m'n��i'l 
O�:l� 1'I'�r.I i1Jr.l�' "1�� '�'Jm� mtY:l C\�Wli\:l ti:ln .,�� "1'1�'i'i'l ri� �ipnr.l ��J� 

. .,9'0 'i'P��J\�P P"r.l �,� .l'1l!1r.1m 
rTRA!oi!lLATtoN.] JERUSALEM, July 1, 187G. To THE ANGLO·AMERICAS COMPANY :-Pennisslon is hereby lr!;o.ntea the Allglo·Amcrican Company, of CincinMti, Ohio, to publish in the UNITED S'rA:rcg 

��a����Ci87r�E TOMB OF CHRIST, frow drawings made rom the original b,. the HOLY LJ.ND EXPLOR"'[Si���]lETYiU�ll��dri�ciINTo�K: ��c:h() THE ANCLO-AMERICAN COMPANY, OF CINCINNATI ,  0 . ,  having perfeclcd arrangemenls , al an 
enormous outlay of money, by which they are enabled to furuish a limited number of rel iable and gen-

" ;"11Il�l:I
H
�; I il �i I 

Now ofl'er this rare and wonderfully-beautiful and sacred work of art to the 
CH RISTIANS OF T H E  N EW WORLD.  
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As tll l S  \nIl be )' our last opportumty to seeure one of these mysterlOusly-\\ onderful and belluhful works of' tliu 
F����W'::,� �V6-t� ElFil�eoW���d hf�t;r���JI�fB����eO��:���S:{ ni�s�h�.tc:..8tt

h
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Le most lllstructlVe ,  toachmg all ahke the awful and beautJful lesson of the tlevotlOu ot the FATHER and the SON, rcminding you in your agc, and your children in their youth of the 
CROSS AND THE PASSION. 

Accompanying each engraving is a full and a.ccurate description of the HOLY SEPULCHER, giving a full 
account of its construction., width., height, length, breadth, etc" which alone is worth five times the 
amount charged for the engraving. 

uAround this TOMB, for 
EIGHT EEN CENTURIES, 

:Men have knelt with beating hearts and throbbing brows ; toward it, for EIGHTEEN HUNDRED YEARS, men have 
yearned with ulluttemble longing. and in distant lands, have turne(l their p1l1e faces and fast-dimming eyes before they 
died. Millions ,yho havoe gonq. to God. pious, humble, holy men, beliovefl that in this Tomb the ineffable form of Christ, 
dead, ouce lay , and milli·ons.'foot-worn with long tr avel, knelt ..JUST HERE, and sanctified the place with the 
burning incense of devout llrayer." n EA 0 CA n E FU llyt�rs °3�:no�a��ct.W��b\fs

e
h H�lli;:ft�1 ��f��re�tigr �h�isee
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that this Oompany ma.y be speedily reimbursed for the enormous outll1y of money 
which they are compelled to sustain, in  seeming the privilege of usmg as well 

as engraving from Ihe OR IC INAL  DRAWINCS MADE ON T HE SPOT, we will no" offer only " very l imited number, which will be ARTIST'S PROOFS., for sale at 50 cents per copy. Should the demand ex
ba.ust the editio� we offer at 50 cents, we desire i t  understood t.hat we have the llrivilege, with thc consent of the pur-
Cha�his

of)f:��:�tt�g ei;g��,;���c�f�lft� attl� o/c!�l�s�f-:l� �il�J��ll ���?fIrt��b:tllIT
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T BE CLE A R L Y 

AND Dl$TINCTL Y UNDERSTOOD that this special iudueement is Rood only until July the first. after whieh 
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genuine. '1'0 ACCOMMODATE 

CLUBS, SUNDAY SCHOOLS, BIBLE CLASSES, &, CONGREGATIONS 
T o  a club o f  1 0  names t o  one address , one extra COPY (llnfmmed) will b e  forwarded. and t o  a club o f  20 names to 

one address. two extra copies unframed, or one copy handsomely framed, will be forwarded , ALL FREE 
OF ANY OR A L L  EXPEN S E  1 0  the sender of Ihe club. 

CAUTION. t:t�
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ICAN COMPANY OF C INCINNATI ,  O. T�iS Company will prosecute any parties infringing on our rights . 

THE ANGLO-AMERICAN Co" Cincinnati , O . :-Your engravin of The TOMB�O�ECH\0IRSTC�;,���b��1t�_�8:;: 
It is perfectly CORR ECT I N  EVERY DETAIL ,  an1 the ouly authentic and rehablo engravmg I �l�ve e�cr 
S c e ll .  I pronounce it such, because I Spt;ut th re:e years I n, the Holy LandI a�d am perfectly famI.har WIth 
the subject. I send y011 a c1ub of 20 na.me�, and WIll forward. a. hko number the �ast o �hlEl week. The engravmg hangs 
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III.'OT'CE The policy pursued by. parties who are ord,ering in large q-qanpities th� ARTIST'S P,RQOFS, for 
n I • speculative purposes, IS condemned by thIS CompWlY, as It IS only lutended that a. hmlted number 
,houId "h0 ordered for personal use. 

Patent 

Send for Pamphlet 
-. �"'-'''� 

of 
Sgf�8teel Cuttersfor 
of ;Variety Moulders 

made to order, and warranted 
by the 
B. C. MACHINERY CO. 

BATTLE CREEK, MICH. 

P. ELAISDJCLL & co., 
'Vorcester, m ass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 

BI G PAY to sell Our RunnElt PRINTING- STAl\iPS. 
rrerms free. '.rAYLOR &  Co.,Cleveland,O. 

B lake's Patent Stone & Ore Crusher. 
with important. im

and abundant 
machine used 

., .,-.--:.,C"--;',,·':C 7 .. 7.::-,-::::-::-2 RAIL
R&� 

and 
::-::_,,�_:::--",.a.nd 

l:jlOR ALL KINDS 01" MACHINERY-Apply to .I' s. C. HILLS, 78 Chambers St., New York. 

BRADFORD MILL CO. Successor. "to Jaa. Bradford & Co. 
MANUFACTURERS OF 

French Buhr Millstones, 
Portable Corn '" Flour Mil l., 

S m ut Machines, etc. 
Also, dealers in Bolting Cloths au. 

General Mill Furnishing. 
Otllce& Faclory,158 W. 2d Bt. 

C I N C I N N A'I'I, O. 

�l'it�TI�ii����e���r1�� W.R.Dunlap,See. 
J! ON APPLICATION. 

C H A M P I O N  

ELEVATORS. 

THE SUCCESS. 
The Bollinger 'Vater Wheel, so 

favorably known, ha..-; been pur
chased and improved, and will here
after be built ana sold by me under 
the nn-me rl'HE SUCCESS. Not only 
a premium, but the first premiuJu, 
was awarded to this wheel, as now 
improved, at the Centennial. Send 
for descriptive pamphlet to S. M. 
SMITH, York, Pa. 

Special Machinery, r�[loolB, Models, ana Patented Articles 
made to order by A. A. POOL & CO., 55 R. R. Ave., 
Market St. Station, Newark, N. J. 

BAKIli R ' S  
Rotary Pressu re Blower 

=.�· .. " +o," superior to any 
'WILBRAHAM BROS_ 

1(0. :1318 Frankforll Avenue, J:>hiIadelphia. $5 The Premium Telegraph Apparatus. 
A complete outfit for learning tele aphy. 

Full size Key, Sounder, and Battery, Win;. Book 
vance. I s�n�

ns
i�

c
61��ul;�i:

e
p lihlr�� !\�Hlhltjt 

Phila., Pa. ' 

FOR AGENTS TO MAlil<: MONEY selling our HAS PAT. FmOTION PULI,EYS, AN AUTO"ATIC STOP, A celebrated " Horse and Cattle Food and Stock Book. ' :  No STRONG IUON FRA�IE, A SAlmTY PI.ATFORM, AND IS capital required, Aqllre", :(" S, SllEARMAN & CO., MADE IN A Fms'r CLASS MANNElt, AT VERY Low ,MARSHA,l...[" )Il,lOll, RATES, IlY D. FRISBIE & CO., NEW lIA VEN, CONN. 

20.1:) 
S T E A M P U M P S. 
FI�i'krr.�:� ¥��k���1'i,hloljf1iJ:\30�VbNJ:A, 

Send for circular of recent patelited improvements, 
'l'HE NORWALK IRON WORKS CO" 

Prices Reduced. South Norwalk, Conn • 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent 1m.-t[�-S�� ����rne�:��lW�'o r-w��ir8g Af!�h�����'g:�e� 
rally. Manu\�%';'li.'fu'1l'IY. RUGG & RICHARDSON, 

(Shop formerly o;gJi,��&��k�Klrt 1;°66:r
er, Mass. 

Brainard Milling Machines all styles 
and sizes. 

Universal Milling MacInnes from $200 upwards i Brown's 
Patent Screw Machines, &c., &c. Addl'(�sS BRAINARD 
M. M. CO. 131 Milk St" Boston, Mass. 

GEORGE C. HICKS & CO., 
Baltimore. M d. 

CI,AY RETOR'l'S, �'II.ES, ll'IRE BRICKS, &c. 
p=rrerra Cotta Pipes of all sizes. ----------------
W ANTED THE SOLE UANUFAC'rURE, 
for England, of one or two Pa,tent Articles in demand 
by steam users. Advertisers have good manufacturing 
premises, and a first-class connection among stea.m users g� fcl����� ������ c���rjfr�'G::�l�ilE�rr������ffsY�= 
Offices, 30 CornhiU, London, E. C., England. 

AYER & SON'S-- �t!!!!!! 
A complete guide to advertisers. Ne1/) Haven Journal.
A necessity to all who advertise. Louisville Commercial. 
..:...-The most complete and reliable work of the kind.. 
Pittsburg Gazette. - Sent free to all who advertise. N .  W.A llo� M]jj��s��_Ji>��tEg1t�m� ��fr���� �l)�ir�':i!rn!>s�f�e l�:!����li���e=::f. 
pa.ssed. Prices the lowest. Terms the best. 

$12 a day at home. Agents wanted. Outfl and 
terms free. 'l'RUE & CO., Augusta, Maine. 

Lathes, Planers, Shapers, Drills, 
(' ear &; Bol t C u tters, &c.E.GOULD,Newark,N.J. 
.r::::::1 � "'II::""I!! PHOTOGRAPHIC AP P A
.:::p ..a::...I � n,A'I' U S  & CHEMICALS ������s 

:W
i
���j

r
ig;���U�l}�) '  No toy i takes pictures 

B .  MORGAN, 428 Monmouth St., Jersey City, N. J. 

S2500a year to Agents. Ou'fit and a 
$25 Shot Gun fra . ]'01' terms ad
dress, J. n�orth &: Co . ,  St.Louis, Mo. 

$55 0 $'7''1 a week to Agents. $10 Outfit Free. 
r,.< I P. O. VICKERY, Augusta. Maine. 

SPARE THE CROTON AND SAVE TilE COST. 

Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 414 Water St. ,  N.Y. 
who control the patentforGreen'sAmerican DrivenWell 

V I N E C A R How made in 10 hours 
• from Cider, Wine or 

�����Jl;:'i.Wl�J;�ts��I�fffl�[d'�ass�
ame paper and ad-

AGE�l TS 64 page Illustrated Catalogue Free. 
1.1 • Boston Novelty Co .. Boston Mass. 

Th T 11 G t , Prize I'icture sent free ! 
e 0 - a e . An ingenious gem!50 objects 

to find! Address, with stamp, E. C .ABBEY, Buffalo, N. Y. 

S984Made by one Agent In 57 days. l.� new 
articles .  Samples free .  Address, 

(1. M. LININGTON, (1hiCftl:o. 

$5 TO $10 A DAY 'ro AGENTS. SAMPLES FREE. 32 
page catalogue. L. lJ'LE'l'CHER, l1 Dey St. , N. Y. 

Steel Oastings, 
�'rom 1-4 to 10,000 lbs. weight. An inval'!-able sul!stltute 
for oxpensive forgings, or for man�able Iron castl.ngs re
quiring great strength. Send for CIrcular and prICe list 
to CHES'l'ER S'l'EEL CAS'l'ING , COMPANY, EVE
LINA S'J-'REET, l' HILA])ELPHIA, PA. 

l l a.ble glass chimneys aod lamp .goods. NO "WANTED MEN to travel and "II to Healer. our unb".k· 

PEDDLING. Salary liberal. Hotel and travelIng expeDses 

paid. MONI'fOR L�P C�. ,  264 ��in St .• CINCINNA.Tl.� UHIO� 
$�O 00 SCHEW-CU'l''l'ING FOOT LA'I'HES
. [) • If'oot Drill Presses. Send for Circular to 

H. L. SHEPARD, Cincinnati, O. 

FOR SALE CHEAP. -ONE LARGE 
Myers & Ennison Re-saw. Manufactured by Hunting ... 
t8u"§il:
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BL UE G LASS tsN�Jsl��t:n�,N�rUirb� 
UPHAM ; just published. Mailed to any a!1dres� for 10c. Trade supplied. S. C. UPHAM, 25 S. 8th St., PhIla. 

HOMJ£ TELEGRAPH INSTRUMENT, 
Battery, Book of Instruction . Complet.e �nd reliable 
outfit for Learning 1'el.ewaph11 and op�ratIng private 
rJ'elegra.ph Lines. PrICe $5.00. Descnptive circulars 
mailed free. L. G. TILLOTSON & CO., 8 Dey St., N. Y. 

S3 WATC H ES. Cheapest In the known 
world. Bample watch and outfit fre.e to Agents. 
For tenllS lIullre.s COULTEU 4l CO <Clll�1I150 

© 1877 SCIENTIFIC AMERICAN, INC.
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Inside Palre, each insertion - - - 7;') cents a line. I 
Back Page, each insertion - - - $1.00 a line. 
Engravings may head advertismnents at the same rate 

p u rchasi ng Pai nts or  Roofi ng, send for 
an d R E D U C E D  P rice- L i st of 

S a m p les i T H E  T A N I TE 00.,  I STROUDSBURG, FA. 

per line, by measurement, as the letter pess. Adver 

tisements must be received at publication office as early 

as li'riday morn:ing to appear in next issue. 

C"C" ARDIOLA'S 
COFFEE & SUGAR MACHI N E RY 
Coffee, Malt. C orn, C ocoa, an d Grain

Dryin2 Macbine . (;oftee-II u l l ing nnd 
P O l ishi u g  1'-Iachille�. if ' o ff'ee-Waliihing 
Machine. I-Ielix S u ga r  EvapOlwator. 
Messrs. C. AD OI,PHE I,OW & CO.,  42 Cedar 

Street, Messr •• ill UNOZ & Et-ll'RIEJ, .I.,A, 52 Pine 
Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the above machines . 

(s=::::;:::::='::=?'H�Best Tempered Cast Steel. 
Retail Price, 9 Cents per lb. 

,V ARRAN TED. @" Send for Circular. 
Fisher & N orl'is, Trenton, N. J. 

(ir' First Pl'nniU'/n an,rae( (!f A II at Centenrp:al, Hand andSelj�lnking. 
:mR 'TrJJ�/:'I1>'''i 1:'11>1 D!'.' , Sav, money.! Do 
WN �-!!. ���'��� �lllore advertlslDg 3 Press for cards, labels, euvelopes, etc. Large 

sizes for large work. Anybody can work them, 
have �ood pastime for spare hours, and can 
make Iftoney by taking in small jobs. 

D) A' "1'U' �I have much fun and make money 

,. ;, 'iilf2ES;S��� a flJ.If �I S��l� ��� �l!;:�s
t
irNfr ��:t�Sl����: 

to Mfrs, KELSEY & (JO. Meriden, COlln 

M A C H I N I ST S' T O O L S .  
NE\V AND IMPROVED P ATrERNS. 

Send for new iilustrated catalogue. 

Lathes, Planers .  Dril l8 ,  &0. 
NE'Y H A V E N  M A N U F ,\ C 'I'U R1NG co., 

N ew Il avell , C onn .  

HARTFORD 
STEAM BOILER 
Inspection & Insurance 

COMPANY. 
" B. l'llillLII. V. PrIlS'!. I. I. ALLEI, l'l1I't 

J. B. PIERCE. SOIl'T. 

ROCK DR I LLING MACHINES 
A N O  • 

AIR COMPRESSORS.  
MAN UFACTURED BY BURLEICHRoCKORllL C O .  
S£NO FOR PAMPHLET. ' FITCH B U RG MASS. 

Niagara 
Steam Pump Works.  

ESTABLISHED 1826. 

[ASBESTOS IS A FIBROUS STONE, INDESTl�UCrIBLE BY FIRE OR ACIDS.] 

ASBESTOS  ROOFIN G. 
This article is now well known in .a11 parts of the country as th e only reliable standard, low-priced 

Roofing, It is furnished in rolls ready for nailing to the roof, weighs only about fiO pounds to 100 square 
feet, and when finished with the F i re-P r o n C  Asbestos Coating, presents a handsome white or light-gray 
surface. It. is adapted for steep aud fiat Roofs in all climates, costs only about half as much as 'l'in, and can 
be'readily applied by any one. 

�Do not be deceived by worthless materials which are represented by nnscrupnlous parties as �enuine 
ASBESTOS ROOFING . 7'HERE 18 NO O THER RELIA B LE POR TA BL E  J( {J OF'INU IN THE J}fA II
KET. The cheap, tarred felts, petroleum oil paims, etc., which are sold as Roofings under various names, 
and warranted by irre'ponsible venders to be lIlore durable than the standard articles, are a source of constant 
annoyance and expense, while a reliable HOe)fing from reputable manufactnrers can be purchased at about the 
same price asked for these worthless articles. 

ASBESTOS ROOF PAINT. 
This is a better article than has ever before bel'n offered for this purpose. It contains no tar or cheap 

oils and forms the handsomest and most durable pre,ervative coatIng in use for tin and other roofs, ironwork, fences, out-buildings, etc. It is fnrnished ready for use in packages of all sizes. 

A S B E S T O S  P A I N T S . 
These Paints are in every respect strictly first· class, and second to no o thers in the market in parity, 

richness, and permanency of color, beauty of finish, and durability. 'l'hey are prepared ready for the brush, 
CHARLES B. HARDICK ill twelve newest shades, suitable for the t�3teful decoration of all classes of buildings. They possess a 

N 2 3 ' d .  S t 
'

e t superior body, and are more econ omical than any others, two coats being fully equal to three of any of the 
o • , a III s r e , , various liquid chemical paints, which coutain water, alkali, soap, etc . Send for Samples . 

RR OOK L YN ,  N .  Y. I _____ _ 

N
ON.COJIBUVERINGE Asbestos Steam-Pi pe and Bo i l er Cover i ngs. 09 

P A � E" . - P R OV E -"" N 'I' The most durable and effective non-conductors in use-proved superior to all others in U. S. Government WI TH A IR. S •. ,.. TI H. .. . tests-a perfect insulator for hair felts, rendering them mdestructible. 
Saves IO ta 20 per cent. C�ALMERS SP:RNCE 90., A s besto s Cellle n t · Felting (in,barrels). A sb"s l os ), i ll i n g  Felt (in rolls 6 to 4� inches wide) , 

___ 
F
_

o
_

o
_

t
-

E. 9th St. N:_Y_. , 1202 N .
. 

2d St .• St. LOUIS, Mo. 
A sbeslos l , i n ed Hair .,."I t . We guarantee these improved NON-COND UCTING COVERINGS for Hot-Air and Steam Pipes, Locomotive and other Boilers, etc" to be the beEt and cheapest in usc. PA'T' E Nrr COL D  RO L L E D 

S HA TING . 
The fact that this shafting has 75 per cent. greater 

strength, a finer fInish, and is truer to gauge, than any 
other in use, renders it undoubtedly th e most economical 
V\'� e are also the sale manufacturers of the C�jL li;}ntArl'ED 
COJ...J...INS'PAT. COUPI .. ING, and furnish Pulleys, Hangers, 

:�tiig�tlg� �ost approved S5YJ�ESP&i���\ i��t lli�i�� on 

'rry :-;treet, 2d and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chica.go, 111.,  and Milwaukie, Wis. IJ:1r' Stocks of this shafting in store and for sale by 

FULLl<JR, DANA, & FITZ, Boston, lII ass. 
GEO. PLACE & CO. 121 Chambers St., N. Y. 

�N@'W'�E�!) 
S T E A M  P U M P  W O R K S ,  

9� & 94 Liberty St .. New York. 
Great reduction in prices. Send for catalogue. The 

U Knowles " has always been the best steam pump made. 

------ ------- - -----MA CHINERY OF IMPROVED STYLES FOR 
malnng S HING-LES, HEADING and Sr:PA YES ; 

also GUAGE L A'rUES for 'l'URNING HANDLES. Sole 
makers of Law's Pat. Shingle and H�adirw Sawing Ma
chine. Address TRlDVOR & CO.,  Lockport, N. Y. 

Machinas Send for 
AND Illustra ted 

Wheals Circular. 
Weissport, 

Guaranteed. PA. 

T E-I E B E S T  
AND J\'10ST ECON01HICAL 

Boiler Feeder 
IS 

FRIED MAN N ' S  INJECTOR, 
MANUFACTURED BY 

N AT H A N  &, D R E Y F U S ,  N ew Y o r k .  
108 Liberty St. 

Send Cor Circular. 

A S B E ST O S  ST E A M  P A C K I N C .  
Mad e  from pnre long-fibre ASBESTOS. Self-Lnbricating ; Indestrnctible. Will save ten times its cost 

in the one item of repacking, besides requiring less oil than any other packing in nse . Loose, J)'lat, and 
Round, all sizes .  

A S BESTOS F I R E- PR.OO F P . .\ I N'I', for wood·work. A S R E S 'I'OS C E llI E NT, for 
repairing aCid and gas retorts, leaky roofs, etc. A !ilRES'I'OS ROARDS, PAP E ill, THRE AD, 
C L O'.I' H ,  S H E A 'I'HING, and LI N I N G FEL'I'S, etc. 

Ali these materials are prepared re(ld,!! for use, if! neat and compact form, are suitable for all climates, and 
can be e".,ily applied by an,!! on.. Liberal inducement,. to General M,rchants, Dealers, and Large COf!sumers. 

� Onr goods are in use by the following, among thousands of other well known parties : T. Kingsford. 
& Son, Oswego Starch Factory, Oswego ; N Y ;  E Remington & Sons, Ilion, N. Y. ; Denison Paper Mfg 
Co . . Mechanic Falls, Me. ; Amoskeag M'f'g Co .. �l anchester, N. H. ; Old Colony Iron Co . , Taunton. Mass . ; 
A .  & W, Sprague & Co" Providence, R. L ;  Cheney Bros , Silk Mfrs . ,  So, Manchester, Conn, ; Garner & Co . 
Print Mfrs. , Haverstraw N. Y. ; Passaic Rolling Mill Co. , Paterson, N . •  1 . ; M iller. Thomas & Co.,  Bnilding 
M aterials, Akron, 0. ; Anltman & 'raylor Mfg. Co.,  Mansfield, 0. ; Comstock, Castle & Co" Qnincy, Ill. ; 
East Pennsylvania Iron Co" Lyons, Pa. ; Kmney, Haley & Co . ,  Yarmonth. N, S ; C. B. Recorn, Iron Mfr., 
MOllCtOIl, N. B. ; N. Y. Herald, Harper Bros., P. Lorillard & Sons . , A. T, Stewart & Co . , New York city. 

SEND FOR SAMPLES, ILLUSTRATED PAMPHLETS, PRICE-LISTS, ETC. 

H .  W. J O H N S  M A N U F A CT U R I N C CO.,  
87 Maiden Lane, New York. 

Also for sale by DO W NIE, TRAI N E R  &; C O . ,  R oston ;  S ,  'V. HEMPSTED &; CO., 
Coln lll b us, 0. ; T .  S .  &; A • .T .  K IRK WOOD, Chicago ;  M .  M .  RUCK &; CO • .  St. 
L O ll i s ; H. D. COL EMAN &; R R O . ,  N e w  Orleans ; 'I'HOMPSON &; UPSON, San 
Francl .. c o .  

� G A  UTION.- The public are cautioned against purchasing o r  using any mat81ials for the above or 
similar purp08eS purporting to contain A SBESTo.S unless they bear our name and dates of patents. 

When writing, pleas. staw you 8aw this aavertisement in the SCIENTIFIC AMERICAN. 

E M E R Y  w H E E LS A N D  C R I N D E R S .  
GEO. PLACE, 121 ChamberS St., New York Agent. 

B O lT Schlenkflr's N ew Machi ne 
Revolving-D ie. 

Send for Catal ogu e, giving pricea 

[UTT[ R"  HOWZ;�u���c�p�nORKS, [ .1  BUFFALO, N. Y. 

$5 t $20 Der day at home. Samples worth $5 o free. STINSON & Co., Portland, Me. 

E A G L E  F O O T  L A T H E S ,  £! With Scroll and Circular Saw Attach-

w��t
�e ����1�:�'

eril
O1fa:cf"i>ra

l
��r��:�: 

Neatest designs, superior finish. Lo'w 
'''rice'''' _ Our new Catalogue describes 

these and every tool necessary for the 
Amateur or Artisan. Send for it . 

WM. L. CHASE & CO., 
95 & 97 Libertv St. New York. 

A. S. CA M ERO N ' S  
PATENT 

" SPECIAL " Steam Pump 
Is the Standard of Excellence at home and abroad. 

REDUCED PRICE LIS1J:'. 
Number. PRICE. Steam Cy!. 'Pump Cyl. Stroke. -_ . _- ---- ---- ---- ----

0 $ :;0 l� in. 2 in. 4 1 71) 2 6 
2 1 00 1) �� 6 
3 150 6 3 7 
4 200 7 3� 7 
;') 275 � l� 10 6 32;') 1 0  7 400 1 0  I) 1� 
8 421) 1 0  6 12 9 480 12 7 1� 10 :)50 14 9 1 5  11  700 16 10� 1.!i 1� 850 1S 1� - 1 8  

A. S. CAMERON, 
Works, Foot of East 23d St. 

NEW YORK CITY. 

N O Y E ' S  
M I L L F U R N I S H I N C W O R KS 

arc the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, ).fill 
Picks, Water Wheels, punelS and Gearing, specially 
adapted to flour mill'J

. 
,����l':;; ���W,U

�Uffalo, N. Y. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF' S  CONCERNS , - B ue rk's Wa t c h 

m a n ' s  "" hue Detector� capable o f  accurately COll
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular . 
.T . E . B U EIl K , P . O .  Box9 7 9 , B o s t o n . Mas .. 

N. B . -'l'he suit against Imhaeuser &: Co., of New York, 

�:�e t�����t!���eZt��!in�r
n
r:£geJ���' & 

PJ�
C
i�r

d!�fi� 
ing, contrary to the order of the Court. Persons using 
clocks infringing on my patent, will be dealt with 
accordinv to law. 

' 
------

ESTABLISHED 1844. 
JOSEPH C TODD, 

(Formerly o f  Todd & Rafferty) ,  ENGINEER and MACHIN-
1ST. Flax, Hemp, Jute, R0v.e, Oakum , and Bagging 
Machinery. Steam Engines, BOIlers, etc . Also Agent for 
the celebrated and improved Rawson & Rittinger Hoist
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price. Address 

.t . C. TODD, 
10 Barclay St . ,  

N
ew York, or Paterson,  N.  J.  

JOS. G. ROGERS & CO. , MADISON, I� D. , 
wish to place a consignment of their 'l�annate of Soda 
BOlLEN SCAI,E PREVEN'1'!VE in all important towns 
in the United States, t.o be sold on eommission. Applica
tions solicited. Send for book on Boiler IncrUstation. 

The H 'O A D: L E V' 
PO RTA B L E  S T E A M E N G I N E  .. 

WITH AUTOMATI CAL CUT - OFF R E G  1.1 LAHli' 
A N D  B A I. A N C E D  V A LV E .  ' 

THE BEST ;� MOST . ECO N O M I CAL ENGIN E  MADe 
SEN£) FOh C /� C l/ L. A R �  

TheJ.C.HOADLEY C O .  LAW R E N C E ,  M A S S, .. 
STAT E W H E R E  Y O U  S AW TH I S .  

PATENT FOR SALE. -A NEW AND 
VALUABLE PATENT O�' A i"\'['EAllI '['RAP. 

Address '1'. MERKENBlDCK, 
South Brooklyn, N. Y. 

Shaping Machines 
Have novel device for ehan�ng 
length of stroke while in motIon, 
also, automatic down feed, and 
quick return. Four sizes. 

Patented 1868, 1871, 187+ 

Wood k Light Machine Co. 
Worcester, Mass. 

Manufacturers of all kinds of 
ron Working M achinery EY'-'C:h�f+;" Pulleys, &c. 

COMMON SENSE CHAIRS AND ROCK-
ERS. Solid comfort all around the house. Send stamp 
for lIlustrated Price I.ist to �'. A. SINCLAIR, Mottville, 
N. Y. For sale by the Traae. 

Clipper Vertical Engines, off and on Wheels. wf:���:: ;'Jc:�7ili�s, �h
Wfe7.,J''iIo''iiz��i i�;{::B. °8� 

Hoise Power Climax, on wheel s,  $925. Builders of Sta-gg�IT� ���l���: ��\��esF:�ii �;g ��tgffseEl�i�:�: 8r��u
���t�!t�n�lIi���

c
:lain Finished Engines, Boilers, 

Successors to Utica Steam Engine Co., formerly Wood & Mann. Established 1857. 
We have the largest line Engine Patterns in United 

States. \lood, responsible �ent8 wa.nted. 
TA YLOR 111AN� e!&:S�:!���:'iiand. 

THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO. 's INK. Tenth and Lom

bard Sts., Philadelphia, and 59 Gold St., New York. 
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