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KINNEY'S HYDRO-PNEUMATIC ACCUMULATOR. 

We illustrate herewith a new accnmnlator wherein air is 
made the reservoir of power. The apparatus is especially 
adapted for use with the hydrostatic press, in which con­
nection it affords important advantages in economy of pow­
er and saving of time. The principal features are the stand 
pipes, wherein air is confined and compressed by water 
columns, which water is conducted to the press cylinder 
and operates the ram. The pumps, which force in the water 
against the elastic air backing, work continuously until a 
given water pressure is attained, when, by suitable mechan­
ism, valves are opened which prevent any further delivery, 
the pumps merely moving the water to and fro without 
pressure. It will be noticed that this arrangement enables 
power to be accumulated and stored until wanted, and at 
the same time obviates the use of the safety valve as a means 
of relief from over-pressure. The apparatus remains inac­
tive until a portion of the power is expended.  Then, when 
the pressure falls below the fixed point, the valves close and 
the pumps again operate. Of course the power can be taken 
from the accumulator as rapidly as may be desired, so that 
there is no delay for the pump gradually to move the ram ; 
while the action of the pump takes place between the oper­
ations of the press, its duty being simply to restore the water 
in the accumulators which has been used in forcing down 
the ram. The same water is used over and over again, cir-
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culating between a reservoir, the accumulators, and the water is forced over the bent pipe, D, to fill both legs and 
pump cylinder. Air once compressed in the accumulators to serve as a seal for the valve in said pipe. 'The tube, A, 

is kept there indefinitely, there being no means for its es- then empties of water through valve, I; which is afterwards 
cape. It will be further obvious that the dispensfu.g with closed. The stop valves, E and F, are then opened, and the 
the safety valve materially reduces the power necessary to compressed air .equalizes itself in the three tubes. The re­
run the pumps, and that the power stored up is susceptible quired volume to work the press is then pumped into the 
of easy regulation. tubes, and the relief arrangement is set to prevent the pump 

In our large illustration, A, B, and C are the accumulators, forcing any more water until the pressure is rednced. The 
constructed of wrought iron pipe and securely closed at top same method is followed in charging a number of tubes, as 
and bottom. A and B are connected at their upper ends by the extra ones act merely as an extension of those shown. 
the drop pipe, D, and at the lower portions by a pipe con- -, In Fig. 2 is shown a section of the relief mechanism 
taining valves, E and F. To a union between these valves which automatically governs the pumping. Connected with 
is connected the pipe, G, leading from the pump; and also the gauge pipe is a tube which leads to the small cylinder, 
the small tube leading to the pressure gauge. It is first K, in which is a plunger which supports a weighted lever. 
necessary to charge the accumulators. To this end the stop By adjusting this weight the plunger may be set to lift at 
valve, F, is closed and valve, E, opened. The pump is then any desired pressure. As the lever is lifted the arm, L, act­
set in motion to fill the tube, A, with water. The air from ing upon a projection on the end of a rod, operates the lat­
A is thus driven through the pipe, D, into B, so that in the tel' so as to open the valve, M. This opens communication 
latter it becomes subjected to a pressure of two atmospheres. between the pump cylinder, N, and tank, J, so that instead 
The stop valve, H, in pipe, D, has sufficient play on its spin- of the pump drawing water from the reservoir by the inlet 
dIe to act as a check valve to prevent reflux of the water. at 0, and forcing it to the tubes by an orifice opposite to 
The valve, I, is then opened and the water in A then flows said inlet, it merely causes a circulation from the tank to 
into the reservoir, J. When the tube is emptied the valve, inlet, 0, thence out at valve, M, and back to the tank. The 
I, is closed and the pump set in operation to force in water pumps thus continue doing no work, and hence taking little 
into both A and C, until the pressure reaches the maximum or no power from the driving engine, until the pressure in· 
required for working. During the last charge sufficient [Continued on page 130.] 
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OP:POSITION TO :PATENTS NATURAL, AMERICAN MANUFACTURES AND :PRODUCE ABROAD. 

"Hello, Pat! what are you doing there?" cried the driver Mr. Moran, of the American legation at Lisbon, Portugal, 
of a horse car. the other day, to an Irishman at work in an writes that our trade with Portugal could be much increased 
excavation for the new Elevated Railway. with proper exertions. There is a rich market there for 

"Arrah, n ow!" was the prompt reply, "I'm digging the cheap bleached and unbleached cotton cloth for printing, 
grave of a car driver!" over $3.000,000 worth being imported from England annu-

Ever since the march of improvement began every notable ally to be printed with designs suited to the national tastes. 
advance in material progress has been the occasion of much Portugal imports textile fabrics from England to the value 
grave digging. Materially as well as morally, we rise on of nearly $5,000,000 annually, much the greater part being 
stepping stones of our dead selves to higher things. And cotton goods. There is also a good field for American agri­
since vested interests are no more willing to step down and cultural machines, mill machinery,-etc. Sewing machines 
out than are ancient habits or over-lived individuals, it is are now largely sold there. 
very natural that there should prevail, especially in circles The American Oonsul at Rotterdam thinks there will be a 
interested in and dependent upon established conditions, a large increase of our trade with the Netherlands when the 
more or less pronounced objection to the frequent changes present stagnation ends. The extreme cheapness of Dutch 
incident to rapid progress in material civilization. labor allows of the home production of many articles more 

When stage lines, with low fares, were first placed upon cheaply than they can be offered by the United States even 
our streets the prosperity of many worthy people, whose with the aid of machinery, yet there is already a fair trade 
business had been to furnish other means of transit, re- in certain special productions of the United States, such as 
ceived a severe check ; and it was not surprising that they petroleum, tobacco, cotton, corn, rosin, turpentine, and 
should look upon the invading omnibuses as little better than stoves. The imports of Indian corn are rapidly increasing, 
public nuisances. But the larger part of the co=unity and if the best modes of utilizing it were more' fully known 
were benefited by the change, and the improvement carried it would rise to a very important branch of commerce. Our 
the day. The parties to the contest changed, but the princi- cottons are now competing successfully with those of Eng­
pIe did not, when the street car subsequently crowded out land and France. 
the omnibus. ' I 

'From Glasgow our Oonsul writes that ther!� is a growing 
Eachadyance in rapid transit only paves the way for one demand in Scotland for American machine made wooden 

still more rapid; and to-day the contest goes on between the ware of all kinds, such as tubs, furniture, brooms, doors, 
interests vested in street car lines and the projectors of steam mouldings, casings, etc. He thinks that if our mannfacturers 
roads .. What was but lately an innovation, a movement of were as enterprising in pushing tire sale of their goods 
radical progress, now becomes conservative, and its pro- abroad as they are at home, they could soon secure a practi­
m
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e I cal monopoly of much of this class of manufactures. There 
mania for speed. 'progress was good so long as it was their is a ready and increasing sale for agricultural tools and build­
progress; it ceases to be good. the moment it builds up rivals ers' hardware, especially locks and hinges. The market for 
and curtails their profits, the demands of tire public to the American butter and cheese has fallen off, owing to the in­
contrary notwithstanding. ferior quality of some of these goods lately arrived; the su-

Only the other day a new era in the progress of humanity perior qualities will always have a good demand, The im­
was begun by the invention of what seemed to be the great- portation of fresh meats has become an important and per­
est possible improvement in the means of transmitting intel- manent feature of trade. 
ligence. The benefits of the electric telegraph were incalcula- Mr. King, American Oonsul at Bremen, ·writes that our 
ble, and its cheapness seemed to be surpassed only by its I manufactures are selling there quite largely. For years 
celerity. The business of supplying and caring for tele- past two of the largest manufacturers of mowing and reap­
graphic apparatus speedily became very great and remunera- ing machines have had their European headquarters in that 
tive. But one day a man comes along with a couple of small city, and the number of machines sold by these and other 
wooden boxes and a coil of wire; he talks into one box and similar houses in other German cities has been simplyenor­
his voice is heard miles away by whoever will place his ear mous. Several agencies for small agricultural implements 
at the mouth of the other box. Straightway the elaborate and tools have met with marked success; and hundreds of 
and costly machinery of the printing telegraph is, for many American windmills are replacing those of the ancient style. 
uses, antiquated, and the financial grave is dug for many A significant sale by one American house was a complete 
interests vested in the means and methods of transmitting in- outfit of locks for the new post office, where the American 
telligence soon to be largely superseded. That the owners system of lock boxes is being introduced. The trade with us 
of the old should resent the change is natural; but cheapness in Gerrrian woolen and cotton goods is much decayed; many 
and convenience win, and the stream of progress flows on, houses that had branches in America have been compelled 
individual protests being swallowed up and lost in the gene- to seek other markets. The Oonsul thinks that a great trade 

TABLE OF OONTENTS OF ral acclamation of the community to whose immediate bene- will eventually spring up for our manufactured articles, but 
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No. 113, So it ever has been; so it ever must be to the end of time. The American Consul at Nuremberg thinks that our trade 
For the Week endinl{ March 2, 1878. And the more rapid the progress of any age, the more nu- throughout Germany would be greatly increased if agencies 
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, 
all so much progress may be the market are u y up to w at IS c alme or t em. e (.Jon-

Submarine Eruptions, and High Temperature on Tropical Coasts, and f d . bl A '"  ' 1  I d' f b' d f thelr destrnctlve effects. Singnlar Injuries made by Sawfish. Exten. reverse 0 e81ra e, nR Bmce our natIOn a patent system suI suggests that ea mg manu acturers com me an orm 
��:pggg:,�ge 6�fiu���a'li����0 and other Insects.-Harvey's Improved has been to so great an extent the mainspring of the rapid an 8.S8Ociation for erecting in Hamburg or Frankfort-on-the-
bi-w'ts:,f8:�.;}:�'ii'LAt,..�el!E��tl���lE't;:[n����J:lfsefJi�tt���r����� changes of recent years, .it is not surprising that it should be Main an exposition building or American bazaar, as a per­
�����n r�;��sRa��':t�: o�fL�:ijg:iurnals. How to Test Iron, etc.-The the snbject of no little animosity. It is not surprising .either manent depot of supply for their staples. Or, if this was 

The �ngin�ering �If!lcultles and Cost . . Len�b, Conrse, and Work- that in so many cases, the opposition to patent rightsshou, ld found imp.racticable, smaller associations could be formed by. ing of tbe Lmes. DiVIdends, etc. New Lme f'roJected.-Progress of . .. . . .  . 
t��kr:;�'6f{��g6air.g��ht1�g�leR�·t�·th�h�:I'�\�yas�d Particulars. come from those who have reaped the largest benefits from a dozen or so of first-class manufacturers for the sale of 

Jnr:�:;' tYor:; .t�ta;;'t;;t,;: a��v,f,g't%e�n�lJJri�i�I�����lr�o l,�!���u!O�J the privileges they confer, The moment an inventor ceases staple articles of manufacture. 
�oat Lowering Devices and Life Preservers. Instructions to Inspec- to invent and becomes a manufacturer and merchant, that The report from our Oonsul at Bradford states that Ameri-tors and how Boller Tests are to be Recorded. Requirements of Con. , • , strnction of Boilers. List of Approved E'ire Extingnlshing, Life Sav- moment hIS mterest m patents is completely changed. 80 can watches are rapidly displacing the English and Swiss; lng, and Boat Lowering Apparatus.-Improved Tube Stol?per. 1 \IIus- f h t ' , . h' . t t d t·t d . ,  I f tratlon. . , ar as tepa ent system CQnserves IS m eres s an pro ec s our agricultural implements an mechamcs too s are 0 ac-
re!grg:f'ci';:WI�e l�:l'c��i,§�c���:�i �fv�1 O�n�\���r�asE�r.f: J1r.&"ti{ him in the enjoyment of his temporary monopolies he can knowledged superiority; our roofing slates and lumber can CROES,WILLIAME.MeRRILL,andEDGARB.VANWINKLE. 18\11U8- 1 k ' ' b·l . . b • b b " b d I h f N  th t d '  k d trations of Tools. with best dimensions. S'ltuareC1, �uarry-fa Ced, 00 upon It as a essmg;. ut It ecomes 0 noxIOUS Just e ma e to supp ant t ose 0 orway; e ra e In por an 
�At%������cegr:g-gal?!��t;(�e�t��e�ea�u���iner��g��np:::t���: when and so far as it helpil to raise up against him a better beefi!! fast growing in importance ;  that the sale of butter 
meredStones. 'l'ooth Axed Stones; Bush Hammered; and Rnbbed, f . h d d '  fl ' t't 8 l'k ' 'th d h '  . t d' th I tt b '  old s" CheshI're" Diamond Panels. Masonry. Coursed and Uncoursed Rubble; Quarry Ulms e an more succeSil u compe lor, 0 1 eWlse WI an c eese IS as ·oun mg, e a er elng s a ; 
�it�e�h���g�i ����s'l�gRa�.i ;e������ ��ci��\":ies�'UIWg��!fg: manufacturers ands-pecial,users of patented articles and pro- petroleum is a necessary of life; importations of lard, tallow, 
Cariboo.Quar�z Ledges. The Bonanza a�d Steadman Le:fges, British cesses From their point of view the' inventor is a public I and eggsareincreasing' apples are largely imported as are Columbia, WIth map and account of claIms, and the' companies en.. • 
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II. ARC HITECTURE AND BUILDING.-Examples of Domestic Arch- his actions. They are wilijng that he should be encouraged be found in·time for California and Pleasant Valley wmes, 
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• ...I.1J ....... mprove a ean ng ao Ine, Us ra IOU ,-The California Petroleum industry .. Enumeration of the wells, their suppress him as a nuisance or curtail his right to the fruits that the effect of our duties on wool and dyestuffs has con-Depth, Cost .. and ProductIveness. DIscovery of New Oil Veins, and _ _ _  - " , ' - , ' - _ '  ' 
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, • ' " d the Insects, with 7 illustrations,and How Piles. etc., may be protetlieg. Butthes.e two do not exhaust the partIes to thIS contro- less, and the manufacturer must Import the raw materIal an 
IV .���:�;�;: AND M INERAL OGY .-Li�efaction of the Permanept versy, The largest stake is held by the public at�rge. By pay duty on it, if he desires to compete in the foreign market 

�':��vii����s T1;;��i;;:�'M�� ��";l C'£�J:g ��l��1f;,��:�gg\::.:::· tho will of the people the patent system exists neither for the for luster goods. 
By C. NBOU GAREL.-Coloring Matter from Velel!a Llmbosa. By A. and protection of manufacturers nor the rewarding of inven- The Oonsul at 
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for many years British Honduras has depended wholly upon 
us for its breadstuffs and provisions, and of late years ,for 
most of the articles classed as" groceries. " American boots 
and shoes, kerosene oil, axes, carpenters' tools, shovels, 
spades, hoes, etc. , are much dealt in. The largest article, 
however, in which there may be an extension of commerce 
is cotton cloth, which the Consul thinks could be much more 
largely sold if the pieces were put up in eighteen, twenty­
four, and thirty-six yard pieces, and folded in even yards, in 
the English fashion, as they would be much more convenient 
for the retailers, who under the present arrangement prefer 
English goods. 

Mr. Osborn , our Minister at Buenos Ayres, writes that the 
chief obstacle to enlarging our commerce with the Argentine 
Confederation lies in the absence of direct steam communi­
cation between the United States and the ports of the river 
Platte. No steamers run between the two countries, except 
an occasional vessel from Buenos Ayres to New York under 
the British flag, which returns to Buenos Ayres by way of 
Europe. There are, on the contrary, eleven steamer lines 
keeping up direct and rapid communication with Europe, of 
which five are British, four French, two German, and one 
Italian. As the result of these reliable means of communi­
cation the merchants and manufacturers of Europe get 
nearly all the trade. 

"te, .. 
THE RAIL PUZZLE. 

We have received so large a number of answers to the 
" practical puzzle " relative to weighing a railroad rail, 
which we recently pnblished, that we cannot find 
space even for the initials of the respondents. 
The problem was as follows: 

A civil engineer working on a railroad in Il­
linois recently had occasion to weigh one of the 
iron rails. The rail was 30 feet long, and was 
supposed to weigh about 400 pounds. His only 
means of weighing was a pair of balance scales 
capable of weighing only 25 pounds. Query: 
How can he weigh the rail correctly with such 
scales? 

Our correspondents' letters exhibit various 

gress by numerous patentees and others interested in pat" 
ents. Mr. Howson is himself a patent solicitor of long ex­
perience. That he has carefully studied the question he dis­
cusses is evident from the exceedingly able and exhaustive 
manner in which he marshals his statements, with which 
probably a majority of our readers will fully concur. 

The principal points of Mr. Howson's argument-to which 
we shall have further reference hereafter-are summed up 
in the following ten sentences: 

First. That it has hitherto been the practice of the Com­
missioner of Patents, under the law, to demand a model with 
every application for a patent in which the character of the 
invention admits of one. 

Second. That the making of these models is a serious tax 
on inventors, involves the premature exposure of inventions, 
and needless delay in making up applications for patents, 
and detracts from the revenue of the Patent Office, because 
the demand for models frequently deters inventors from 
making applications. 

Third. That models are not as a rule necessary for attor­
neys in preparing applications for patents, or for Exam­
iners of the Patent Office in the performance of their duties. 

Fourth. That with rare exceptions complete well executed 
drawings afford more ready means of determining the char­
acter of an invention, and should be, in any case admitting 
of them, sufficient for the interpretation of the specifications 
forming part of the patent. 

Fifth. That owing to the furnishing of models, there is a 
tendency in the Patent Office to admit drawings which are 

THE RAIL PUZZLE. 

methods by which it is proposed to solve the question, but the wanting in fullness and perspicuity, and which would not be 
number of erroneous answers is remarkable. Out of nearly a admitted in the absence of models, an evil resulting in the 
hundred replies now on our desk, not half a dozen are ex- delivery of patents which cannot be easily understood with­
actly correct. Some writers neglect the conditions of the out the aid of models. 
problem, and propose to weigh the rail bodily with apparatus Sixth. That the models deposited in the Patent Office oc­
made out of planks, or with divisible counter weights, which cupy a large amount of space which could be devoted to 
are manifestly excluded. Those who propose to weigh the I much more useful purposes. 
preponderance of an unequally balanced rail, either fail to Seventh. That the increase of models must eventually in, 
say where the scales are to be attached, an important matter volve the necessity of either disposing of many of them to 
where leverage is considered, or else apply the same wrongly. make room for the rest, or of finding room for the rapidly 
A large number assert that when a rail that is balanced on growing collection in places outside of the Patent Office. 
its center is moved 1 foot in either direction, the prep onder- Eighth. That the models deposited in the Patent Office are 
ance will be but 1 foot, whereas it is of course 2 feet. Many rarely working models, but generally fragmentary, and in 
evidently have the right idea, but express themselves so ob- many cases distorted representations of the machines they 
scurely as to leave us in the dark as to their exact meaning. are intended to represent, and are consequently unfit for an 
Others preferio view the simple question as a grave mathe- industrial museum. 
matical problem, and send us elaborate formulre, which, Ninth. That an industrial museum worthy of the name 
while doubtless correct-enough, seem ingeniously contrived can be best established by permitting patentees and manu­
to befog the whole subject. facturers to deposit at their option and at their own cost 

Our readers will excuse our failing to make individual ref- properly proportioned and working models of patented ma­
erence to their letters, and at the same time permit us to chines which have proved to be successful in practice. 
close the discussion with the publication of 
two correct methods-one by the correspon­
dent who sent us the problem, the other by 
an old and valued contributor to these col-
umns. 

J. '1'. C.'s answer: The engineer first accu­
rately measured the length of the rail, found 
it to be precisely 30 feet, and then by measure­
ment found the middle, which he marked. 
He next laid the iron rail across the sharp 
edge of an oak fence rail, so that the middle 
mark rested' exactly on the sharp edge. He 
found that the iron rail exactly balanced on 
the edge of the fence rail. See Fig. 1. This 
proved that the iron rail was of equal thick­
ness and weight throughout its entire length. 
He then moved the iron rail 6 inches, say to 
the right, of the middle, so that from the 
edge of the fence rail to the left end of the 
iron rail would be 141- feet, and to the right 
end 15! feet. Then at 6 inches from the end 
of the long section of the iron rail, he tied 
around it a small strong cord. To this cord 
he attached the balance scales. See Fig. 2. 
This gave the exact weight of one foot in 
length of the rail, to wit, 131- pounds, or 40 
pounds to the yard in length, which it was 
contracted to weigh. PROFESSOR RICCO'S NEW OPTICAL EXPERIMENTS. 

Tenth. That ample provision should be afforded to invent­
ors and the public for the examination of drawings of pat­
ented inventions. 

129 
tained upon the wall, M. ,The two little mirrors are fastened 
to two vibrating springs inclined 90° to each other, and each 
45° from the vertical. These springs are secured to a firm 
support by means of screw clamps. By changing the posi­
tion of the clamps, the rate of vibration of the two springs 
may be varied at will. ' 

If the springs vibrate almost in unison, there will appear 
on the wall a magnificent ring composed of the colors of the 
spectrum, which will seem to rotate about its axis and about 
its diameters, assuming successively the forms of an ellipse, 
of a circle, and of a right line. 

If the springs vibrate as octaves, we shall have upon the 
wall, or screen, an oscillating variegated figure 8. If the 
ratio of their vibrations is less simple, we shall obtain a'great 
variety of complex curves resembling the intertwining of 
variegated ribbons ;  in a word, the beauty of the well known 
curves of Lissagous is here enhanced by the splendor of the 
rainbow colors. 

If, instead of using the prism, we substitute a revolving 
disk, D (Fig. 2), containing little windows made of colored 
glass, the above curves are broken up into a series of elegant 
little disks of various colors, resembling necklaces of bright­
ly colored gems llltertwining with rapidity. 

The same effect is produced by looking through this re­
volving disk at the colorless curves of Lissagous. 

....... 
SCIENTIFIC JUGGLERY. 

We have often thought that if professional conjurers 
would substitute for such time honored tricks as making 

omelettes in hats, and causing cards to appear 
and disappear, some of the wonder working per­
formances of the electric current, they would 
succeed much better in mystifying, amusing, and 
perhaps instructing their audiences. 

Mr. Heller, a clever magician now performing 
in this city, has a neat way of bringing the elec­
tric current to his aid where it would hardly be 
expected. For example, after borrowing a few 
watches he places them on a plate which he SUS" 
pends by a bit of string to a little bar between two 
cords from the ceiling. Suddenly"a flash comes 

from the bar, the string is burned, and plate and watches fall 
with a crash. The broken plate and ruined watches are re­
stored by shooting them out of a gun, against a framed bll\ck 
square, also suspended by cords from the ceiling, and here 
again the electric current actuates mechanism which causes 
the lightning-like disappearance of an interposing screen. 
The current again works the hammer of a glass bell appar­
ently suspended by a mere thread, but which accurately 
counts the number of spots on chosen cards. In electro­
music Mr. Heller is an adept. He has a dozen or more 
drums which he heaps up on a kind of barrow in the middle 
of his stage. Then seating himself at his piano, at some 
distance away, he plAys a lively air, to which the mysterious 
drums at first beat time, and then play a deafening accompa­
niment. Of course, concealed hammers operated byelectro­
magnets are at the bottom of the puzzle. The Heller or­
chestrion is a much more elaborate contrivance. It is a good 
sized parlor organ, provided with a supplemental keyboard, 
and surmounted with a bewildering mass of brass tubes and 
apparatus. An air played by the performer is suddenly ac­
companied by a chime of large bells at the further end of 

the hall, then by small bells near by, then 
another organ, near the ceiling issues notes 
like a flute, a chorus of sleigh bells in still 
another part of the hall joins in; the. music 
imitates a storm, and a huge iron plate in 
another quarter rattles itself, while from a 
box near the ceiling issues the sound of fall­
ing rain. Finally two sharp explosions from 
miniature guns near the roof are heard, the 
lights are turned down, and on the organ ap­
pear revolving Geissler tubes, flashing out 
green and blue light in the weirdest manner, 
as the curtain shuts the magician and his in­
strument from view. 

He also shows a number of other ingenious 
illusions, some of which depend upon remark­
able automata and many upon electrical ac­
tion. Upon a simple trapeze suspended from 
a b� over his stage, he seats a doll dressed as 
a gymnast. The trapeze is set oscillating, 
and thereupon for some ten minutes the doll 
goes through a series of performances, the 
very variety of which baffles all theories as to 
how the figure is worked. The hands alone 
touch the trapeze bar, and the mechanism in 
the body is necessarily governed through the 
ropes and cross piece ; but it is not so easy to 

F. G. W. 's answer: Place the rail at right angles and hori­
zontally across a delicate support, say the sharp corner of 
another rail, so that the long end shall weigh just 20 pounds, 
or some other definite weight within the range of the scales ; 
then divide the whole length of the rail by the difference in 
the length of the two sections ; then multiply the quotient 
by this weight ; the product will be the weight of the rail. 

explain how, in concluding, the figure lets 
go with its hands, throws a somersault, and catches on its 
toes, continuing the swinging in that position. Another 
automaton is a peacock, which cries, moves its head, eats, 

.. �.�.. d d " l d f 
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an sprea s Its tal at the or er 0 the conjurer. Still an-

.. '.1 . ... 
PATENT OFFIci' MODELS. 

We have before us an arguIll�nt in favor of the abolition 
or modification of the patent office model system, prepared 
by Mr. H. Howson, of Philadelphia, to support a petition 
in that behalf, which has been signed and forwarded to Con-

TWO BEAUTIFUL OPTICAL EXPERIlIENTS. other is a doll which emerges from a box, seats itself on the 
BY PROFESSOR A. RICOO, OF NAPLES. edge, goes through many laughable antics, and ends by 

A ray of sunlight entering a dark room horizontally smoking a pipe, puffing forth the smoke in the most natural 
through a little vertical slot,! (Fig. 1), passes through a con- manner . 
verging lens, L, and then through a prisIU, P, after which it .. �. I .. 
falls upon a little mirror, ,S', whence it is reflected to a se· ONE portion of the Gilbert Elevated Railway, between 
cond mirror, 8f', which, in turn, throws it upon a white Worth street and 42d street, New York city, 8 miles in 
wall, M. The lens and the prism should be so adjusted that length, i! to be opened for traffic March 1. The rails are 
a solar spectrum not large but <J.uite brilliant may be ob-, now laid and the stations /tre in progress. 
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BAILEY'S TESTING APPARATUS. 

The accompanying illustration is taken from a photograph 
of a set of testing, indicating, and recording apparatus re­
cently constructed by Messrs. Bailey & Co. , Salford, Eng­
land. This apparatus covers a diversified field, as will be 
seen from our description, and yet there is a certain simi­
larity of principle which appropriately groups the several 
members of the series together. 

The reservoir recorder is one of a number made to indi­
cate the fluctuations of the water in the reservoirs of the 
Sheffield Water Works, and in connection with the other in­
struments has been described in the Engineer. The drum 
performs. a revolution once a week, being driven by a small 
turret timepiece, strong enough for the purpose, and the 
clock beats seconds. A friction clip in connection with the 
set dial enables the drum to be set to the true time without 
difficulty. The diameter of the drum is 12 in. , and its 
length is 3 ft. , a fluctuation of 6 ft. being recorded, thus 
giving a scale of 6 in. to a foot. This reduction of scale 
is obtained in a very simple manner, the float pulley upon 
which the chain is fixed being double the circumference of 
the pulley which actuates the pencil, and which is guided 
by the two horizontal brass bars over the top of the drum, 
in order to prevent any possible error from backlash of the 
mechanism,. or by wear and tear in the ordinary course of 
use. The float, it will be observed, is balanced by a small 
weight attached to a chain, which is · fastened to th� pencil 
block; this enables a very sensitive diagram to be taken. 
The illustration at the bottom of the engraving shows a dia­
gram, which will scarcely require any further explanation. 

Somewhat similar in design is the recorder for indicating 
the blast of smelting furnaces, in the left hand corner of the 
engraving; the dimensions of the drum and of the timepiece 
are similar to the reservoir recorder, . but the instrument. has 
been constructed for a different purpose. The improved 
hot blast fire brick stoves now used for heating the air used 
for the blast furnaces are worked intermittently, and the re­
sults depend a very great deal-in fact, we may say alto­
gether-upon the regularity of the performance and punctu­
ality of the men who have charge of them. This will be 
understood by those engaged in blast furnace operations. In 
a very simple manner each blast furnace has its performance 
recorded upon the revolving diagram. In all, the perform­
ances of twenty-one engines are indicated and recorded upon 
the drum. Each engine has its own separate and independ­
ent pencil, which records its performance on the paper, and 
this is done in the following manner : A pipe leading from 
the blast pressnre terminates at a cross bar opposite the 
drum, to which the pencil mechanism is fastened; when the 
blast comes on a small piston is caused to project forward 
forcing the pencil upon the paper ; the joint is made air­
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water flows-placed at the end of a lever ; this enables the test this city, and may be seen at 141 West Broadway. For fur­
to be applied in a very gradual and nearly imperceptible ther information address the inventor, Mr. F. S. Kinney, 
manner, without any vibration; in fact, the,operator may sit 141 West Broadway, New York city. 
down and watch the machine after the tap has been turned on .. I • • .. 
until the fracture is effected. The height of the water in New Inventions. 

the cistern is indicated by means of a glass tube, similar to An Antiseptic Powder, invented by M. Fabien Jourdes, 
the water gauge glass of a steam boiler, the graduation be- of Paris, consists of equal parts of bisulphate of alumina 
ing painted down the can or cistern. When the material is and potash, or alum, pure sulphate of lime, and biborate of 
broken a small trigger closes the tap and prevents any fur- soda, or borax, to be used dry or in solution. 
ther supply of water. An Awning for show windows has been invented by Mr. 

The instruments in the foreground consist of a hony Edward De Courcy, of San Francisco, Cal . ,  by which the 
dynamometer for indicating the power exerted to drive small light may be admitted at the top and shut off wholly or in 
machines ; weights are placed upon a lever which acts upon part, thus enabling goods to be shown in strong light, or 
a friction brake ; the revolutions are counted by means of a protected' from it. This awning is hung and raised or low­
small compact friction brake dynamometer. The larger ered in the usual manner, but at some distance below the 
one is the bevel wheel dynamometer, which will indicate the top of the win'dow, the space thus formed being opened or 
power exerted by machines up to four horse power. closed by an extension of the awning. which winds upon a 

.. f .  � ., 
KINNEY'S HYDRO·PNEUMATIC ACCUMULATOR. 

r Oontinued from first page. ] 

the tubes falls below the regulated point. This is caused by 
the drawing off of water for use in the press by the pipe, 

KINNEY'S , HYDRO-PNEUMATIO . ACCUMULATOR. 

roller suspended from the top and capable of being raised 
or lowered. 

An improved Sewer Trap, designed to prevent the flood­
ing of cellars by back water from sewers, has been patented 
by Messrs. W. Torney and C. N. Tillotson, of Detroit, 
Mich. In the trap is a hinged float valve, of hemispherical 
shape, the upper flat face of which is lined with rubber or 
other packing material. When this valve is lowered, or in 
open position, the water passes freely from the drain pipe 
through the trap and into the sewer pipe ; but when back­
water enters the trap the valve is raised, closing the drain 
pipe, and thus preventing the water from rising. 

A Medicated Suppository, composed of slippery elm bark, 
sassafras, Dover's powder, and extract of valerian, has been 
invented by Mr. F. D. Owen, of Joplin, Mo. 

Mr, Geo. W. Cummings, Jr. , of Big Rapids, Mich. ,  has 
invented an Oscillating Chair, in which the legs are station­
ary, and the seat is connected with them by curved springs, 
which pass from the rear legs to the forward part of the 
bottom of the seat, and from the front legs to the rear por­
tion. · The springs cross each other, and are so secured by 
clamps to the legs and by screws to the seat as to prevent 
lateral motion. 

Mr. H. M. Farnam, of St. Albans, Vt. , has invented an 
improved Ventilator, consisting of a casing with a screened 
supply pipe and adjustable doors, and a curved exhaust pipe 
and damper above the supply pipe. The exhaust pipe is 
also provided with a compound cap, for preventing the en­
trance of rain or snow and for keeping up the draught. 

tight by means of an elastic diaphragm, about an inch in P; and this water, after acting upon the ram, is led back to 
diameter. There are means of adjustment and other details · the tank, J. 

A Process for Treating Paper Boards so as to render them 
waterproof and give them the appearance of wood has been 
patented by Mr. Chas. Hansen, of �beltoft, Denmark. The 
object is to make a paper panel to take the place of wood, 
and the process consists in impregnating the paper with oil 
having a small quantity of drier, and afterward compressing 
and drying the boards. 

which have required great care in their development, and to It will be clear that the operation of pumping to replace 
which it may not be necessary to refer. As the d iagram the power drawn off takes place while the press is not in ac­
�kes a revolution once a week, it will be apparent from tion, so that this interval is turned to useful account, the 
o�r description that the number of hours worked by each work of the pump supplementing, as it were, that of the 
blast engine _can be at once seen by the length of the stroke press. The apparatus is excellently adapted for use in con­
which its pencil has made upon the paper. By then com- nection with cotton presses, owing to the economy of time 
paring the number of strokes made per minute, or per hour, effected. Any number of presses can be operated from suit­
by each engine, important calculations may be made and able apparatus of this kind, the workman in charge of each 
statistics obtained which will bear upon economy of manu· managing his press independently of the others; or a press 
facture. having a long stroke can be caused to work instantly at any 

We also illustrate a set of machines made for the Imperial speed and with safety. 
College of Physical Science, at Yokohama, Japan, for that The machine is in practical operation iIi several · places in 
Government. In 

BLAST RECORDER 

An improvement in Corset Springs originates with Mr. 
Joseph Day, of Brooklyn, N. Y. It consists in a broad stay 
with fixed hooks, and an overlapping stay with hinged eyes, 
made of one solid plate of metal, with an extension project­
ing beyond the point of the hook, so as to be readily taken 
hold of for opening or closing. 

Mr. Joseph F. Rose, of Tiverton, R. I. , has invented a 
Night Chimney, or cylindro-conical case containing a chim· 
ney, which has an opening through its side and a slide door, 
and is fitted to the lamp burner by a cylindrical collar. The 
top is removable, and supports for holding a vessel can be 
attached for use when it is desired to warm a fluid. 

A Truss and 
Supporter, i n ­
vented by Mr. 
A. M. Dye, of 
Elkhart C i t  y , 
Ill. , has a pad, 
consisting of a 
number of sphe­
roids of soft ru ti­
ber, strung on 
cords and con­
tained in a flexi­
ble bag, and the 
supporter is a 
U-shaped stem 
and cup, all be­
ing arranged in 
a novel manner. 

the background 
is shown a ce­
ment t e s t e r .  
Most testers for 
this p u r  p 0 s e 
h a v e  f a u l t s  
which interfere 
with accuracy, 
owing to the vi­
bration which is 
imparted to the 
machine during 
the process of 
testing, as extra 
w e i gh t  a n d  
strain are being 
put upon the 
material under 
t e  s t s. Some­
times it is done 
b y  a ,s c r e w  
which lifts a lev­
er, and some­
times by means 
of a movable 
weight which 
slides along a 
lever, similar to 
small weighing 
machines. This 
machine, which 
is called hydro­
static, has the 
weight - which 
consistsof a long 
can.into which a 
small · stream of IMPROVED - TESTING INDICATING, AND RECORDING APPARATUS. 

Mr. J. D. Mc­
Linden, of New 
York .city, has 
patented a Ven­
tilating F l u  e 
Cap, which re­
volves with a 
vane, and has a 
shield on the 
windward side 
to prevent t,he 
air from enter­
ing on that side, 
while flanges at­
tached to the 
pipe deflect the 
air from other· 
parts, thus pre­
venting down­
ward currents. 

© 1878 SCIENTIFIC AMERICAN, INC



MARCH 2, 1 878.] 
RIDER COMPRESSION 

PUMPING ENGINE. 

The fact that so many 
of these engines are in suc­
cessful operation through­
out this and other coun­
tries is the strongest evi­
dence of their utility and 
of the public favor with 
which they are received. 
Symmetrical in appear­
ance, constructed with 
great care, and exhibiting 
superior workmanship, 
valveless and noiseless, 
simple, safe, economical, 
and efficient, it is not sur· 
prising that they are in 
constant demand for va­
rious purposes where lim­
ited power only is re­
quired. Hence they are 
found especially service­
able on railroads for fill­
ing water tanks ; in public 
buildings, hotels, univer­
sities, asylums, city and 
country residences, and 
all descriptions of manu­
factories; for irrigation 
purposes; in short, wher­
ever a small, neat, com­
pact motor is required. 

Fig. 5. 

J titufifit jtutritau. 
Fig. 6. 

I 3 1  
The construction and 

operation of this com­
pression engine being un­
derstood, it will be readily 
seen how well adapted it 
is for pumping purposes. 
This is illustrated in Fig. 
1, where an engine, drawn 
to a small scale, is shown 
attached to a deep well 
pump. Figs. 2 and 3 are 
sectional views represent­
ing the interior arrange­
ment of the pump me­
chanism. In Fig. 2, A is 
a brass pump barrel, B 
pump case, D air barrel, 
E water pipe connecting 
pump to stuffing box, a 
suction valve, b delivery 
valve. In Fig. 3, A is 
a brass pump barrel, C 
pump bucket, E E water 
pipe, F F connecting rod 
or plunger, G stuffing box 
attached to engine, H solid 
end of plunger attached 
to compression piston. 

Atmospheric air is the 
only agent employed to 
obtain motion, and as the 
name implies, this is com· 
pressed. No steam what­
ever is used, hence its 
great safety and simplici­
ty. There are no separate 
boilers, tanks, reservoirs, 
or pipes connected with 
this description of engine. 
neither has it any working 

THE RIDER PATENT dOMPRESSION HOT AIR PUMPING ENGINE. 

The operation of this 
pump is as follows : On 
the ascent of the bucket 
the water enters the strain­
er at the bottom, raising 
the suction valve, c, and 
fills the barrel, A, from 
below. On the downward 
stroke of the bucket and 
the consequent closing of 
the suction valve, a, the 
water in the barrel, A, 
will be forced through the 
circle of holes in the lower 
flange of the case, B, pass­
ing upward between the 

parts exposed to the action of the heat. Reference being 
made to the annexed engravings, the arrangement of the 
mechanism and the modu8 operandi will be readily under­
stood. Fig. 5 represents the engine complete in working 
order, and serves to giv6 a good idea of its general exterior 
appearance, and how free it is from all complication. Fig. 
6 shows a partial vertical section, and to it particular atten­
tion is called, as from this view the construction will be 
easily comprehended. A is a 
compression cylinder, B a 
power cylinder, C D the pis­
tons of the ,,cy�inders and con­
nections, and H a regenera­
tor. The lower portion of 
the compression cylinder, A, 
is kept cold by a current 
of water which circulates 
through the cooler, E, that 
surrounds the lower portion 
of the cylinder, while the 
lower portion of the power 
cylinder is kept hot by the 
action of the fire below the 
heater. F. G is a thin tele­
scopic iron cylinder within 
the heater, F. I I are two 
cranks Which stand at an 
angle of about 45°, J J con­
necting rods, K K packings 
which are in dUplicate for 
each cylinder. L is a simple 
check valve which supplies 
any slight leakage of air that 
may occur. 

cylinder and reacting on the compression piston, 0, forces 
the latter upward till it reaches nearly to the top of its 
strok e, when, by the cooling of the charge of air, the pressure 
falls to its minimum, the power piston descends, and the 
compreljiion again begins. In the meantime the heated air, 
in passing through the regenerator, has left the greater por­
tion of its heat in the regenerator plates, to be picked up and 
utilized on the return of the air towards the heater. 

Fig. 4. 

r 
c 

exterior of the barrel, A, 
and the interior of the case, B, through the circle of holes 
in the upper flange of the case, raising the delivery valve, b, 
and following the course of the bucket downwards so as to 
fill the upper part of the barrel, A; but as only one half the 
quantity of water displaced by the descent of the bucket 
can re-enter from a'\love, owing to the space occupied by the 
plunger, one half will flow up the discharge pipe, E. the re­
maining half ascending on the up stroke of the bucket, thus 

making the pump double­
acting above the bucket and 
single-acting below it. The 
advantage of keeping the 
long liquid column in con· 
tinuous motion is thus fully 
gained ; and the result is a 
smooth and economical oper­
ation. It will be observed 
that the bucket can readily 
be withdrawn, when neces­
sary to replace the cup leath­
er, through the discharge 
pipe and stuffing box without 
removing either from' the en­
gine. 

These deep well pumps are 
especially adapted for arte­
sian or tnbed wells, being 
made cylindrical for this pur­
pose. They can be inserted 
in tubed wells of five and six 
inches in diameter, and are 
very valuable Jor irrigating 
lands,draining marshy places, 
quarries, pumping bilge wa­
ter, etc. The operation of the en­

gine is briefly as follows : The 
compression piston, C, first 
compresses the cold air in the 
lower part of the compression 
cylinder, A, into about one 
third its normal volume, 
when, by the advancing or 
upward motion of the power 
piston, D, and the completion. , 
of the down stroke of the 
compression piston, C, the 
air is transferred from the 
compression cylinder, A, 
through the regenerator, H. 
and into the heater, F, with­
out appreciable cnange of 
volume. The result IS, a great 
increase' of pressure, corre­
sponding to the increase of 
temperature, and this impels 
the power piston up to the 
end of its stroke. The pressure 
still remaining in the power 

THE RIDER ROLLING VALVE PUMP SHOWN 
BOLTED TO COOLER OF ENGINE. 

RIDER' DEEP WELL PUMP 
IN SECTION. 

Whenever water is not 
over from 20 to 25 feet be­
low the engine, a rolling valve 
pump is furnished. This is 
bolted to the side of the cool­
er and worked directly from 
the compression piston, and 
all the water is passed direct­
ly from the pump through 
the cooler on its way to the 
tank or outlet, making a very 
complete arrangement. Fig. 
4 shows a sectional view of 
this pump bolted to its place 
on the cooler. It will be.seen, 
that the pump is made in two 
pieces. The upper or main 
part, A, contains the delivery 
valves, c d, and also the bar­
rel, C, which is a seamless 
drawn brass tube securely 
fitted and expanded therein. 
The lower chamber, B, to 
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which the sucti?n pipe is attached, contain� the suction ! composition. which the invent?r c�aims will neither corrode ,. the iron pillars o f  the fence were riveted),  then the result 
valves, a b, and IS bolted, as shown, to the mam part. The ' nor change Its color, and which 18 almost the hue of gold. showed currents from the south. 
bucket, D, is provided with two reverse cup leathers. The It is claimed that it can be substituted for sheathing copper 4. But when we brought one wire from an underground 
rod, E, passing upward through the stuffing box, F, is con· with great advantage, as it is mtlny degrees lighter than cop- metallic source, and the other from a metal pillar, stove, 
nected to an arm on the cold piston, as may be seen in en- per ; that it can be utilized for a vast number of purposes on fence, or the like above ground, tben tbe current, as far as 
graving of engine, Fig. 5, page 131. The priming cock, shipboard where other metals cannot be so well used, as tbe yet tried, was from the atmosphere to tbe earth. 
G, is connected with the cooler by a small pipe, and is for composition will always retain its brigbt, ricb appear- The above experiments would seem to justify the conclu· 
the purpose of priming the pump by water from the cooler, ance. sion that these electrical currents in the earth's crust are due 
and thus allowing any air to escape that may be trapped in The inventor has submitted to the Secretary a number of to the thermal difference between countries southwest of us, 
the upper part of the passages. The pump is held to the manufactured articles of this material, and also metal in the such as Mexico and Central America, and our portion of 
cooler by two bolts, ef, which are long enough to go through rough, which has been sent to the navy yard for the purpose I Indiana, or regions northerly from us. 
and secure the bonnets over the valves. of seeing whether it will come up to what is claimed for it It would be interesting to repeat those experiments here, 

The operation of this pump is as follows : Assuming the as a valuable material for ship use. Its comparative cheap- as I shall do if health permits, during the summer, these 
bucket, D, to be at the bottom of its stroke, on its ascent the ness, m case it proves useful, will make it a desideratum in having all been made in January and February of this year. 
water is drawn in through the suction pipe, raising the valve, the construction and sheathing of vessels. And, as we are here we8t of the agonic line, it would be in-
b, and filling the pump barrel, C, from below. On its de- teresting also to repeat them in some of our eastern cities 
scent the bucket forces the water which is below it out of � i r which are situated ea8t of said agonic line. If the currents 
the barrel through the passage, g, raising the delivery valve, �mmUtt t� a�tt�. then should be found to come from the southeast, occasioned 
c, and through the discharge opening into the cooler, and at probably by the great heat in northern South America, the 
the same time fills the barrel from above by drawing the Terrestrial Magnetism. variation or declination of the needle would then appear to 
water through the passage, h, past the suction valve, a. This To the Editor of the Scientific American : cause said needle to assume a position parallel to the so-
water is forced upward on the ascent of the bucket, raising Allow me to offer you the details and results of some ex- called currents. The magnetic needle does often undoubt­
the delivery valve, d, and passing through the discharge periments which I made recently, and which, so far as I edly assume that relation to a weak current transmitted 
opening as before. have been able to ascertain, are new. along a litngle wire, although when the current is strong, as 

The valves are simply cylindrical pieces of rubber, very By way of introductory remark, I may say that about in the solenoid, the needle places itself at right angles to the 
durable, and easily accessible by removing the bonnets. This twenty years since, in a work entitled " Key to the Geology current. 
construction of valve obviates the necessity of bridges or of the Globe," I endeavored to show that tbe trends "'and One more suggestive thought before I close : In statical 
grating in the valve seat, and allows the port to be one free main mountain ranges of our continents bear a direct re- electricity, the non-conducting glass of the Leyden jar en· 
opening, with nothing to obstruct or impede the passage of lation to certain phases of the ecliptic, being usually second. abIes that peculiar mode of motion to accumulate on the 
the water. aries, or, in other words, at right angles to the sun's appar- surface of the gold leaf within the jar when charged. A 

Here, then, are two kinds of pumps operated by a ent path at the solstices, thus forming angles respectively of result somewhat similar amid the molecules of steel may, 
simple, inexpensive, compact motor, automatic in its "char- about 23° or thereby with the meridians. These trends perhaps, explain the reason why pure iron easily receives 
acter, one adapted for supplying water to railroad stations therefore correspond in the main to the position assumed by and easily parts with that mode of motion, or form of en· 
and public buildings, and another for pumping from deep, the needle at its extreme secular east and west elongation, ergy termed magnetism, while 8teel, in which molecules of 
artesian, or tubed wells. For instance, the engine may be as far as we can judge from the magnetic observations made carbon, comparatively non·conductors, are interposed be­
placed at a distance from a country residence and draw its at Paris since 1580. The magnetic phenomena are now gen- tween the molecules of iron, retains its magnetism. 
supply from a well. The water can be forced up to the erally supposed to ' result from the effect of strong thermo- In the case of the Leydeu jar, if we connect the pent up 
house, probably a quarter of a mile distant, and up an ele- electric currents passing from east to west, between the motive molecules of gold leaf with the outside foil by a con· 
vation of " 100 feet or more. Or it can be applied to the irri- tropics, along the apparent path of the sun. ductor, we have a rapid transference of motion ; but if no 
gation of gardens or fields in dry and hilly countries ; as, As solar energy in some of its modifications appeared to conductor is presented, the motion remains bottled up, so to 
for ' example, in the orange and lemon gardens of Spain, me, by reaction from the earth's jnterior on its exterior speak ; just as with other modes of motion (first vital, then 
France, Italy, etc. ; or, again, to the operating of a punkah crust, to have an intimate connection with dynamical chemical action and heat) derived remotely from the sun, 
i,n bungalows and pumping water for baths. The Rider geology, and hence possessed great interest for me, I have, there is energy hoarded up in the stick of firewood or lump 
eompression pumping engine, during the last summer, did during the twenty years. above alluded to, been devoting of coal, to be converted, under certain circumstances, into 
�ood service in the Floating Hospital, St. John's Guild, New such time as I could spare from my collegiate duties to ter- the artificial heat necessary to maintain normal nervous en­
York. It is in operation on estates owned by some of the restrial magnetism in connection with physiographic and ergy (probably another form of motion) during periods of 
English nobility, and on several of the principal railroads in dynamical geology. great climatic cold. 
England and this country. Besides several other medals, a Just before the Buffalo meeting of the A. A. A. S. , I had In the same way, perhaps, magnetism remains dammed up 
prize silver medal was awarded it at the meeting of the Royal sent in the title of a paper which I had prepared, and in· by the carbon, until, by the proximity or contact of a con­
Agricultural Society, at Birmingham, England, in 1876, and tended to read, on this subject ; but in consequenc¥f a sun- duct or, we render practicable the transference or propaga· 
it received one of the highest awards at. the Centennial Ex- stroke I received I had to withdraw it. Since then, having tion of the motion. Of course, besides the magnetism wbich 
position in Philadelphia. recovered sufficiently to engage in some original experiments we can induce by proximity of magnetized bodies, the earth's 

Silver medals were awarded by the Cornwtlll Polytechnic during my vacant hours, I gave some account of them in inductive action is always operative on all iron vessels, giv­
Society, the Worcestershire Agricultural Society, Kidder- six communications, to be followed probably by two more, ing them, while they remain in certain fixed positions, the 
minster, England, and a diploma of honor was also awarded to the Indianapolis Daily Journal. Inasmuch, however, as properties of a magnet ; and if of steel they soon become 
at the Antwerp Exhibition. that journal may probably fail to reach some scientific men permanently magnetic. By running a sewing needle through 

",- One of the best features about the Rider hot air com- who might feel an interest in these results, I offer you the a short cork, and using the former as a pivot lor a delicate 
pression engine is that it can be cared for and tended by following synopsis of the more recent experiments and magnetic needle, the above phenomena can be readily ob· 
illiterate persons or by women and boys ; putting in a lit- results : served in all permanently placed stoves, hinges, locks, etc. , 
tIe fuel occasionally, and oiling, being the principal duties Using a delicate galvanometer, accurately adjusted, and or even in iron tinued cups piled on each other and subse-
to perform. the necessary amount of iusulated fine copper wire for mak- quently detached, thus first forming a long magnet and then 

The engine can be seen in operation at the warerooms of ing the attachments, and being kindly aided by Mr. Brown a number of smaller magnets. The magnetism, or polarity, 
Messrs. Cammeyer & Sayer, 93 Liberty street, in this city, Wylie, of the phYRical department, we drove iron rods of % is proved by applying your magnetic needle and finding the 
who state that these engines and pumps are strictly Ameri- inch diameter six feet into the ground. On the upper end lower end of your stove, especially if it is of a round or can­
can inventions, and that there are five hundred in operation of these I had had good sized eyes formed at the black· non form, uniformly attract the 80uth end of your needle, 
in America, sixty in New York city alone, and two hundred smith's shop, so that with a round wooden lever inserted in while the upper part of the stove, hinge, tin cup, etc. , as in· 
in Europe and India. the eye, and a few blocks as a fulcrum, we could take the variably attracts the north or marked end of your needle . 

... j • I .. rods up, in order to drive them again elsewhere. Sometimes Should new facts present themselves, I may perhaps offer a 
these rods were driven due east and west of each other, at statement of them in a future communication. 

Promoting Slteam Engineering and Iron Ship 

Dulldlng-. 
other times due north and south, at from 100 to 200 feet Very respectfully yours, 
apart, while the insulated wires, firmly attached respectively RICHARD OWEN, 

Mr. Shellabarger has introduced a bill into the House of to the two rods, were brought through the open windows of Professor Natural Science. 
Representatives designed to promote a knowledge of steam the museum, where, as that is under my charge, the galvan- Indiana State University, Bloomington, Ind. , Feb. 8, 1878. 
engineering and iron ship building among the young men of ometer could be undisturbed. Being careful previously, by 
the United States. It provides that the President, upon the [We have since received a later communication from Pro· means of a battery, to ascertain which way the needle was 
application of any established college or scientific school in deflected by a known current (as for instance, from the car- fessor Owen, dated February 11, 1878, in which he states that 
the United States, may detail an officer from the engineer he has been able to repeat these experiments a number of . bon pole of the potassium bichromate battery) connected 
corps of the navy as professor m such school or college, 'th . b' d'  ld h b 't rt '  times and in a variety of ways, during four additional days. 
provided that the number of officers so detailed shall not at WI a 

h
gI��n I.n mg screw, we cou t en e qu� e c

d
e 
f 

am The results were the same, except that the amount of deflec. 
any time exceed fifteen, and such details shall be governed I as t� t e IrectIOn of tbe s? called cu:rent tr�nsmltte rom tion varied ;  being, however, usually from 18° to 26°. He 
by rules prescribed by the President ; and provided further, the I ron rod or other m.atenal alon� erther WIre. 

f . d also states;-referring to the experiments of M. Bourbouze, 
that such details may be withdrawn or withheld whenever In this way we expenmented at �:ere�t �ours 0 th� a�, of Paris, described in the SCIENTIFIC AMERICAN of February 
the President thinks the public service shall so require. and during varying weather on d� ere\ ay�; we

k 
a �o a ·  16-that, although the results obtained by the French physi. 

Tbere is a similar law relating to details from the engineer t�ched one wire sometim�s to an Iron 01 tan sun
. 

SIX or cist, in his experiments with the galvanometer and water 
S of the rmy which has been found to work well and elgbt feet under ground m tbe campus ; at other tImes we I tank were given to the public previous to his own still he corp a ,  . , 

f d '  . .  h k h  . . ' , 
the present bill is approved by the professors of the Naval orme WIre connectIOn .Wlt a water tan aVI�g a c�st Iron , (Prof. 0.) began his observations over a year ago. Professor 
Academy. There is generally considerable unemployed tal- c.ollar.. We also sometI;mes connected one WIre WIth .the Owen believes himself to be the first to indicate the direc­
ent in the naval engineer corps which could be detailed lIghtmng rods or �etalhc gutters and spouts, and oc�asIOn. tion of the current in the earth's crust. ] 
without additional cost to the government, to the great ad- ally brought one WIre fron: the underground tank, whI!e the ... j • I .. 
vantage of the young men of the country and to our mer- other was attacbed to an Iron column . above ground m tne 

ha t r' museum. Tbe results of these expenments may be thus Patent No. 200,000. 
c n ma me. 

summed up : Among the patents leaving the Patent Office on a 
... j • I .. 

• 1. Whenever both wires connected with underground ob. recent · date, is one issued to Shea and Hamilton for a 
Tests oC Metals at the Navy Yards. jects north and south of each other, the current was invari. carbureter, which bears the number 200,000. This, how-

The Secretary of the Navy is making a careful test of ably from south to north and usually strong. making a de- ever, is not the whole numb�r of patents that have been 
some specimens of iron manufactured in the navy yard at , flection of the needle, after breaking and counecting a few issued, but only those granted since the reorganization of 
Washington, and is investigating the question of the cost of times, of at least 90°. the office in 1836, as before that period the patents were not 
fitting up the necessary' smelting apparatus there for the i 2. When the rods were east and west of each other the numbered. The whole number of patents issued from 1790 
purpose of making iron both from scraps and ore. There is current was from the west, but comparatively weak, as high, to the reorganization in 1836 numbered 11,348. By adding 
a vast accumulation of scrap iron yearly at all the navy : however, sometimes as 45°. these to the No. 200,000 above referred to, we get 211, 348 
yards which is said to be usually sold at about one tenth its I 3. When we experimented with a long cast iron fence, as tbe whole number of patents issued up to the granting of 
value, and which might be readily utilized if the necessary open in center, placing the ' galvanometer and its wires in the patent of Shea and Hamilton . The average number of 
furnaces were erected. I that central space (in which case the connection with the patents issued yearly, up to and including 1836, was 247: 

The Seeretaryhas also ordered tests to be made of a new earth's crust was made only by the stone pillars to which The average since that time was 4,839. 
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ECONOMY IN PATTERN WORK. 

It is often a source of considerable dissatisfaction that a 
person cannot obtain a cheap casting without a costly pat. 
tern. Many shifts are made to avoid this expense and the 
attendant delay ; for instance, if a casting breaks, the pieces 
are sometimes temporarily united and made to serve as a 
pattern. Sometimes what is termed a skeleton pattern is 
given to the moulder-a mere outline of the thing desired ; 
or, perhaps, even only a portion of it. I do not, wish to 
enter int'o details or offer examples of these shifts and can· 
trivances, and only mention the practice to show that a want 
is felt for cheap patterns, especially when only a few castings 
are required. Let me now, therefore, call the reader's at­
tention to a contrivance which may satisfy that want to a 
certain l imited extent. 

Let the iron or brass founder use one or more 
flasks of the kind shown in the engraving at A, B, 
and C. A is a plan of the flask ; B and C are end 
views, showing the two parts, nowel and cope, 
placed together. This flask does not differ from 
that ordinarily used except in one particular, name· 

$titufifi t jtUtriCllU. 
taken. These stearine impressions are afterwards rubbed 
with silver powder, stuck on blue paper, and the effect is 
something charming. They are produced in the following 
manner. 

When the impression has been taken, the relief must be 
finished on a flat, stiff surface-a glass plate, for instance. 
Consequently, no transfer can take place, on which account 
the half tones are in no way injured in washing. The ex· 
posure must be from behind, which, naturally, can only be 
done if the gelatine layer ii! spread on the negative itself, and 
this is no very great difficulty. The collodion used should 
be a good portrait collodion, if. pos�ible containing a little 
water ; it is also improved by the addition of a little castor 
oil. Moreover, the use of crown glass may be recommended, 
and, before collodionizing, flood with a solution of albumen, 
and let it dry. 

I 

j; .E 

0 0  o 
O Oo �  

1 33 
out is a matt-er for investigation-still, soon arrived at ; in 
any case, it is preferable to use a gelatine that always gives 
the same results. With Nelson's gelatine the tempera­
ture at about 50° R. is the best. 

On the application of the warm water the relief comes up 
quickly, those parts unaffected by the light swelling rapidly 
up, while those acted on should remain flat and solid. We 
can now perceive over the thick places of the negative a par­
tial solution of the gelatine spreading itself under the isolated 
layer-in other words, a bas relief forming on the sensitbsed 
gelatine plate, in which the lights. and especially the light 
parts, lie deeper than the shadows. 

On the contrary, if a diapositive be covered in the manner 
described, with the sensitized gelatine mixture, and after· 
wards exposed, the light parts would let much light through, 
by which the gelatine layer would be affected to a considera· 

ble depth. By the manipulating in hot water after­
wards the insolnble parts remain, and we obtain 
high relief. 

In most cases the production of the bas relief is to 
be preferred, which can be regulated according to 
the flooding. 

ly, the ' centers of the pins, P, in the nowel, B, and 
the centers of the holes in the cope, C, must be equi· 
distant from the center lines,  E F and G H. Let a 
strong board be made similar to that shown at D 
in the engraving, battened on one side to keep it 
straight, the other side being planed true and free 
from curve or twist. Let four iron lugs, with holes 

I I 
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The gelatine should be then prepared with a layer 
of a well concentrated solution of white shellac 
dissolved in alcohol ; the stearine melted over a 
gentle fire, and then poured, carefully avoiding air 
bubbles, over the gelatine. On its drying, turn up 
the plate, and a few taps on the back will remove 
the impression. I I I • 

I in them similar to those usually screwed to the cope 
part of a common flask, be fixed in like manner to 
this board, and let the centers of the holes be at equal 
distances from the center lines, E F and G H, making 
those distances the same as those adopted for the 
flask. It is now evident that the board, D, may be 
so applied to the nowel, B, that the four pins in B 
shall fit into the four holes in D, and that it will be 
retained in position by them ; in like manner the 
board may be applied to the cope, C, so that the 
four holes in the one shall exactly coincide with 

o a 
I ' 
I I 
I ' 

those of the other. When so applied it is only 
necessary to place two or more pins, such as shown 
at I in the engrftving, in the holes, and the board 
will be retained in its position with reference to the cope. 

Things being so arranged, we are prepared for business. 
Any article whose parts are symmetrically disposed about a 
center line (and there are hosts of such) may be made from 
half a pattern. Herein is the economy, for it is presumed 
that half a pattern costs less than a whole one. Let the 
half patterns of any such articles be placed upon the board, 
D, so that the eenter line drawn upon the pattern falls ex· 
actly upon that drawn upon the board. Our engraving 
shows three different kinds of half patterns so placed, a 
bend, a wheel, which has perhaps a rim round or oval in 
section, and a hanging bracket, sufficient to fill the flask, and 
all to be moulded at the same time. The half patterns hav­
ing been placed as required, they must be retained in their 
r�,ective positions by pegs passing through from the back 
of the board and fitting easily into holes made a short dis­
tan ce into the patterns. Place the nowel, B, upon the 
board with its pins in the holes, and clamp it there ; ram it 
with sand and turn the whole over ; lift off the board and 
draw the patterns. Replace the patterns on the board and 
apply the cope, C, to it , passing at least two pins through 
the holes to hold the board and cope in position ; ram the 
cope and make provision for ventilation and the admission 
of metal, continuing the process as before directed for the 
nowell. The cope and nowel, when placed together, will 
now form a perfect mould. 

The author has seen this arrangement carried out for a 
piece of work where hundreds of pieces were required. It 
gave perfect satisfaction. The half patterns, once placed 
upon the board correctly and pegged, are good for any num· 
ber of pieces, and all the rest goes easily. It is immaterial 
whether close or snap flasks are used ; the arrangement holds 
good for all machine framing which is symmetrical, such as 
brackets, bends, elbows, tees, straight pipes, wheels with an 
even number of straight arms or without any, etc. We may 
even go a step farther, for if the piece is in its main parts 
symmetrical but has upon one side a hub or branch of some 
sort not required upon the other, then if such hubs or 
branches are attached by easily fitting pegs they may be re· 
tained when ramming the nowel and removed when ram· 
ming the cope, or vice versa. 

Unlike the makeshifts for economy's sake alluded to, the 
arrangement here recommended throws no extra labor upon 
the moulder. There is simply the expense of a few flasks­
and let me ask the question, If four pins have to be attached 
:why may they not be placed in a certain position? So that 
it only amounts to this, that every flask of the same size 
should have its pins or holes in the same place, so as to ac· 
commodate if necessary the same board. It is not, however, 
imperative to proceed to this extreme. 

How to make Stearlne Plctnres. 

This stearine relief process depends upon the property 
which bichromate of potash, mixed with gelatine, has of 
becoming insoluble by light. If a glass plate be covered 
with this mixture, and exposed in the ordinary way, in its 
after manipulation in water those parts not touched by the 
light will swell up, while those acted on by it, and conse· 
,quently insoluble, remain flat ; in fact, a relief is formed 
from which any number pf impressions in stearine can be 
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PATTERN WORK. 

After the negative has, in the ordinary way, been exposed, 
developed, fixed, and well washed, it is then either placed 
in rather hot water, or flooded with it for some minutes, the 
temperature about 25° to 30° R. This preliminary warming 
is on account of the future pouring on of the chrome gela· 
tine solutions, and is very important. 

1 j Nelson's patent gelatine . . . . • . • .  75 grammes 
I Distilled water . . . . . . . _ . . . .  . . . . 1 kilo. 

and then-
2 j Bichromate of potash . . . . . . . . .  10 grammes. 

1 Distilled water . . • . . . . . . . . . . . .  100 " 

The commercial gelatine usually made from calves' feet is 
a,bsolutely useless for employing in this proceeding, it not 
giving sufficient relief. 

The gelatine of better quality, which I have mentioned 
above, is produced by Nelson, and is prepared from algal, 
or moss, and answers excellently for this process,. 

From mixture No. 2 add a small quantity in drops to the 
gelatine solution, keeping it continually stirring, estimating 
the mixing at about 3 drops to the 100 cb. m. (Of course,both 
solutions must undergo careful filterings. )  From this warm 
mixture a small quantity should be poured on the now wet 
and warm negative, carefully avoiding air bubbles, and 
spreading it equally in all parts. This is only preliminary, 
and serves to produce an isolated layer between the original 
and the relief, and prevents, in after washings, the dark 
parts of the negative relief layer, which are under, from 
being washed out. 

After having treated the negative in the manner described, 
this gelatine solution, mixed with the bichromate of potash, 
is run off at a corner, and the plate then placed for a short 
time in the light to dry, and any superfluity of the mixture 
removed with gentle washing. Now the second-the real 
relief producing liquid-can be employed. 

Beforehand it is well to surround the plate glass (which 
il is advisable to have somewhat thick) with a margin of 
cardboard, which can be either , stuck , on or tied firmly 
round it, so as to form an edge about five millimeters high. 
This edge serves to prevent an overflow of the gelatine solu· 
tion. Into the dish thus formed is pOUred the gelatine so· 
lution, which, by the addition of the bichromate of potash, 
has been rendered sensitive to the light, and the negative 
covered to a height of some three or five m. m. One must 
anxiously avoid air bubbles. Afterwards thoroughly dry 
in a horizontal position in a warm room. Then it can be 
exposed, taking it carefully, in such a way that the nega­
tive (the gelatine side downwards) is placed on a board cov· 
ered with black cloth, and for some hours exposed to the 
diversified rays of the daylight. By proper exposure, the 
gelatine layer assumes a yellow brown appearance. 

The development of the picture is comparatively easy. 
Pour into 'a dish some thoroughly hot water, into which the 
plate should be once dipped. The temperature of the water 
employed varies according to the quality of the gelatine 

As a working rule, it may be observed that the 
higher the temperature of the water the greater the relief 
obtained, as it rises energetically. Bubbles are not to be 
feared if a good gelatine be employed. 

As observed, near:ly every quality of gelatine has its own 
temperature at which it swel!s most readily. To find this 

In conclusion, rub the impression over with silver 
bronze, and mount on a piece of blue paper or card. 
A great improvement on this process is to be ar· 
rived at by carefully mixing marble or alabaster 
powder (such as can be obtained from sculptors' 
studios) with the stearine. Melt the stearine over a 
gentle fire, and add in small quantities the powder, 
carefully stirring and watching the mixing. In 
pouring into the mould, the powder sinks, so that 
the top layer of the stearine impression presents 
the appearance of finely sculptured marble. 

In conclusion, it is well to remark that in pro­
ducing reliefs of persons with light or golden hair, 
it is well to powder the same ; otherwise, as in pho­

tography, the gold comes out hlack, and the hair in the 
stearine impression appears too sunken, -Photographisches 
Wochen· Blatt. 

------------.. �,�.���-�'-----------­
The Conditions oC Invention. 

The recent discovery of the liquefaction of the so-called 
permanent gases is only a practical application of principles 
long known. Berthelot and Andrews long ago indicated 
the conditions under which this probably could be accom· 
plished, and Dumas even calculated the density and other 
characteristics of liquid oxygen. Moreover, that these gases 
were susceptible of liquefaction has always been a corollary 
of the modern thermo-dynamic theory ; and to assert to the 
contrary has always been admitted as the expression of a 
paradox. 

Substantially the same is true of the flying machine. The 
conditions of mechanical flight are all well settled. The first 
requirement is the condensation of the maximum of power 
into the minimum of space, and the anatomy of the bird 
virtually tells the rest. That the correlation of gravity 
with the other natural forces will be discovered is probably 
only a question of time. Faraday announced his belief of 
the possibility, and cleared the way for the application of the 
principles which ultimately may lead to its detection. There 
are abundant opportunities for invention and discovery 
which involve simply the application of the elementary 
principles of physical science, which should form a part 
of every one's education. 

.. . .  , .  
The N ordenskold Expedition. 

To aid the expedition of Professor Nordenskold in the 
Arctic regions, having for its object the demonstration of 
the practicability of navigation in the Polar Sea north of 
Asia, the Navy Department has collated much material in 
the shape of charts, etc. , produced from the surveys of the 
United States North Pacific and Arctic exploring expeditions 
(1853...56) and reports of Rear Admiral John Rodgers, the 
commander of that expedition, who in the month of August, 
1855, proceeded through Behring's Straits (which Professor 
Nordenskold expects to penetrate) into the Arctic Ocean' 
as far north as latitude 72° 2' north, longitude 174° 37' west, 
and then westward as far, as latitude 70° 45' north, longitude 
176' 47' east of Greenwich, which will no doubt make his 
reports and charts very welcome to the Professor, as they 
contain many details of the atmospheric conditions during 
that month, as well as of the depth of the water, magnetic 
variations, force and direction of the currents, etc. , Which 
cannot readily be obtained from any other source. 

.. 4 ' � . 
The Phylloxera and American Vines. 

It has been discovered that s�veral kinds of American 
vines withstap.d the ravages of the phylloxera, notably the 
" Clinton. " A vineyard at Montpellier, France, is now 
largely planted with stocks of the Clinton grape, on which 
the French Aramon viwil is grafted. The grafting is neces· 
sary to obtain grapes whose wine has a satisfactory taste. 
A work recently published at Bordeaux describes the Amer­
ican vines best suited for stocks, and specifies the French 
vines that can be grafted on them to advantage. For awhile 
it was hoped that German stocks would have answered the 
purpose, 'but they are found unable to resist the insect pest. 
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LAW'S DOUBLE SHEARS AND ENGINE. 

The form of lever sbears shown in the accompanying il­
lustration is described in Iron as a compact and convenient 
tool for steel melters and for iron works in general. It is 
intended, as may be seen from the shortness of jaw, for cut­
ting rods, bars, and rails, or for ordinary smiths' purposes, 
rather tban for plate work. 

The driving engine is vertical, of the steam hammer class, 
with T-shaped framings, carrying tbe guide and swelling out 
at the bottom to allow the play of the crank. The speed is 
regulated by the usual Watt's governor and throttle valve. 
The engine drives a strong main crank shaft, carried by two 
plummer blocks upon the main framing. This shaft is fitted 
with a large and heavy fly wheel. A strong pinion flanged 
up to tbe pitch line is keyed upon this shaft,and gears into two 
strong spur wheels in a ratio of about one to three, or more 
if required, which are also flanged up to the pitch line. 
These spur wheels are eacb carried on countershafts by two 
bearings, each cast upon the main framing with the usual 
gun metal steps. Upon the outside extremity of these shafts, 
overhanging the bearings, are two cast steel disk plates, with 
crank pin of small throw. 

The crank pins work in two gun metal sliding blocks, 
cast hollow, to give tbe maximum bearing surface with a 
moderate amount of material. The crank pins thus revolve 
in the sliding blocks, whilst tbe latter slide horizontally in a 
planed slot in the shearing levers. A reciprocating up and 
down motion is thus produced in the shearing levers. The 
resistance of shearing is all met in the up stroke of the crank 
pin, and therefore the pins are arranged opposite to one an­
other in their throw, so that they work alternately and bal­
ance the total effect upon the engine. The weight of the 
lever arms themselves will bring them back to open the 
shear jaw, so that tbe working pressure is always on tbe 
upper face of the block, and will prevent any liability to 
knock in the slot, and, therefore, no adjustment of the blocks 
is required or provided. The gun metal sliding blocks have 
flanges on the inside faces, so tbat when once inserted in 
place they cannot get out of place again. 

Both faces of the slot in tbe punching levers are planed, 
and upon the outside faces is a planed1ace arranged radially 
from the center pin. Bearing upon this radial face is an 
adjustment plate, so arranged that it can be pressed by a 
set screw upon the small end of the lever to bring the shears 
home to their work, and to prevent any jumping away from 
their work when cutting. The levers themselves are cast 
iron, faced with steel shear plates at the cutting end, and 
rocking on iron bearing pins, to which suitable lubricators 
are provided in the castings. The two levers are arranged 
for different sizes of jaws, and therefore for different pow­
ers. The shears are respectively 12 inches and 15 inches, 
and the gearing is about 1 to 3 and 1 to 4 respectively, so as 
to give suitable lengths of leverage to the different resist­
ances. The whole of the different bearings is cast in one 
soRd box bed plate, which serves also as foundation plate 
for tbe vertical engine, a suitable gap being provided for 
the fly wheel. 

----------� .. �I ••• ��.------------

.Pralrte·Chlckens Introduced Into California by 

the Ranway. 

The absence of tli1s choice bird among the feathered game 
of Oalifornia is well known, and various efforts had been 
made by individual enterprise to introduce and acclimate it, 
bat without success; and the possibility of this desirable re­
sult has long remained in doubt. But it seems that the bird 
is solving the problem for us. Starting from the prairies of 
Nebraska, it has followed the railroad westward, its appear­
ance being noted from time to. time in localities along the 
line, where it had never before been seen. 

It has already extended its wanderings into Surprise valley 
in Nortbeastern Oalifornia, and its diffusion over the whole 
state is now believed to be only a question of time, and rea­
sonable forbearance on the part of gunners. 

AN expedition, having for its object the thorough exami­
nation of the natural resources of Russian Turkestan, is 
about to leave St. Petersburg. M. de Middendorf, the 
famous explorer of Siberia, and M. Smirof, Oonservator of 
the Botanical Museum of the University of Kazan, will 
be among its members. 

Ititutifit �lUttitau. 
IMHOF'S STOVE PIl'E EXPANDER. 

It is scarcely necessary to recall to anyone who has ever 
put up a stove how annoying a task it is to fit together sec­
tions of pipe. No matter how nicely these were joined when 
taken down, it is almost a certainty that they will not go to­
gether after a summer's sojourn in the barn or cellar, and to 
attempt to force them usually ends in bruised fingers and 
split pipe, and ultimately in sending for tbe tinman. Mr. 
Henry Imhof, of Lockport, N. Y. ,.has devised an exceed­
ingly simple means of avoiding all this trouble, the utility of 
which is so obvious as probably to render it hereafter indis­
pensable in all households where stoves exist. It is merely 
a hollow truncated cone (A in our engraving), of any suita­
ble dimensions, made of sheet metal or other material. Its 
use is plain from the illustration. The smaller end of the 
cone is inserted in the end of the stove pipe and forced into 

STOVE PIPE EXPANDER. 
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more especially drawn are those which have an opalescent, 
pearly, or nacreous surface, lustrous as a rainbow, and beyond 
all description beautiful. Although at the time of their dis­
covery there was some discussion as to whether the exquisite 
effects which these objects exhibit were not the result of de­
sign on the part of the skillful old craftsmen who constructed 
them, it is now pretty well known that they are. due to a sort 
of decomposition which the glass has undergone during the 
long lapse of time since they were first placed in the deposi­
tories where they have been found. OloAe examination has 
not thrown any light on the cause of iridescence in glass, but 
the theory is that when this substance is exposed to influen­
ces which gradually decompose it, its surface becomes cov· 
ered with delicate'laminre, like those of mother-of-pearl, and 
that the rainbow colors are due to the phenomenon known 
in optics as interference of light. Similarly the luster of opal 
is due to refraction caused by the number of parallel plates 
of which it is composed. The iridescence of Labrador spar 
may be given as another example, although in this case the 
plates of which it is composed are much more solidly com­
pacted. 

This peculiar alteration in glass has been observed to take 
place when it. has long remained under water or in moist 
ground, or when it has been exposed to ammoniacal vapors 
(as in the Windows of stables), or to the acid vapors thrown 
off by volcanic ashes, and especially in glass objects found 
in ancient burial places. 

N;ot very long since two French chemists, MM. Fremy 
and Olemandot, after numerous experiments to discov­
er a method by which glass might be permanently "iri­
dized," so as to give it the aspect of pearl or of nacre, 
were rewarded by success. Their process consists in sub­
mitting the glass, under the influence of heat and pressure, 
to the action of water containing fifteen per cent of hydro. 
chloric acid. On the authority of InduBtrialArt, a conti­
nental firm of glass manufacturers succeeded, a few years 
ago, in mastering the secret by which glass during its pro· 
cess of manufacture at times became as many colored as a 
soap bubble. Their first consignment to England, exhibited 
under the name of' " Russian glass," did not attract as much 
attention as it deserved; but convinced that the work had in 

the same. The pipe is thus expanded as required. To con- I it intrinsic. merits deserving of recognition on the part of the 
tract the pipe the end is inserted in the larger opening of the public from an art point of view, the exhibitors continned 
cone, which isforced down as before. 

. their investigations into the mode of its production; and se-
Patented January ·1, 1878. For further information ad- lecting the most appropriate designs for its display, in tbe 

dress the inventor, box 982, Lockport, N. Y. State and form of tbe best models of classic art, have produced a mul-
county rights for sale. titude of articles which are said to be exquisitely beautiful, 

.. , • , • and in price so moderate that they will readily come within 
Iridescent Glass. the reach even of the possessor of a slender purse. 

Among the thousands of objects, both curious and artis·' The current number of LePropagateur, in commenting on 
tic, whicb fill the halls of the Metropolitan Museum of Art this new iridescent glass, makes the following remarks in re­
in Fourteenth street, there are none to which the eye of the gard to its manufacture: 
visitor will be attracted with more interest and admiration "In Germany the glass to be iridized is heated and a me­
tban the specimens of glass ware which were exbumed by tallic oxide deposited on its surface by reduction. The oxide 
General di Oesnola from the tombs of Idalium, in the Island forms strire on tbe surface, and these determine the phenom­
of Oyprns. This collection of Greek glass, the most exten- enon of iridescence. Bismuth seems to be much used in the 
sive known, comprises 1,700 articles of all kinds, shapes, and principal glass �orks as the iridizing metal. In fact, M. 
sizes, plain and colored, incrnsted and iridescent. But the Peligot, the eminent chemist, who has analyzed these irides� 
specimens to which the attention of the beholder will be cent glasses, found appreciable quantities of bismuth in 

them. Any metal whatever might, perhaps, produce tbe 
same result." 

The same journal adds that these objet8 d'art in iridescent 
glass are having a large sale in England and Germany, and 
at present are "all the rage" in Paris among people of taste. 
As might be expected (for New York in matters of artistic 
taste is scarcely a whit the inferior of her sisters of the Old 
World), tbese handsome art products are also to be seen in 
our own city. Those curious in such matters may compare 
samples in the shop windows in New York with the ancient 
specimens in the Metropolitan Museum, and decide whether 
Nature, working witb unseen hands and unknown materials 
through long ages, or Art, guided by the hands of skilled 
craftsmen, aided by the appliances of modern science, has 
produced the most beautiful results. 

HANDBUCK FUR ERFINDER.-Deutsche Erfinder machen 
wir auf unsre neue Ausgabe unsres Deutschen Handbuchs 
aufmerksam, welches ausfu.hrliche Auskunft in Bezug auf 
Patente, Schutzmarken, etc., enthalt und gratis Zugesandt 
wird. 

LAW'S DOUBLE SHEARS AND ENGINE. 
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TEETH, CLAWS, TONGUE, AND WHISKERS. cessary for grinding the SUbstances which may be placed be-

We have grouped together in the accompanying engrav- tween them ;  and this inability does not lie only in the teeth, 
ings (from Wood's " Natural History ") some of the charac- but extends to the very framework of the jaws. As may be 
teristic features of the lion, the object being to show the seen on reference to Fig. 1, the lower jaw is so largely de­
wonderful mechanism with which Nature has so richly en- veloped at its base, and fits so deeply into its socket, that lat­
dowed that animal to enable it to carry out the instincts eral motion is impossible. In order to give a more perfect 
which are implanted in its nature. The lion belongs to the view of the lower jawbone, the bone immediately above it 
Felidro, or cat tribe, and the characteristics here noted are as has been removed and presents only its cut surface. This 
true for the demure tabby which placidly purrs on the hearth, part of the structure is scientifically known as " malar," or 
as for the fierce king of the African fo;rest ; while they are cheek bone, and forms an arch, which has been termed the 
brought into play as actively and as completely in the cap- " zygomatic " arch. In the carnivorous, and more especial­
ture and devouring of a mouse by the one as in the taking ly in the feline animals, this bone is extremely large in pro­
of an antelope by the other. portion, and is increased in strength by the very deCIded 

It is not generally realized that the whiskers of the cat I curve. The great size as well as the peculiar form of this 
tribe are the means of almost another sense. Each whisker bone are required for the purpose of affording protection to 
hair is, in fact, an organ having an ex-
quisit& sense of touch, and is in connec­
tion with a set of large nerves which con· 
vey to the brain a perception of the slight­
est impact. In Fig. 4 is given a magnified 
representation of a single hair bulb of one 
of the whiskers, together with the nerves 
by means of which the hair is converted 
into a tactile organ. If the extremity of 
the hair is touched a pressure is instantly 
made on the nerves at its root. By means 
of these delicate feelers, the animals are 
able to guide themselves through the thick 
ets, and to escape the risk of alarming 
their prey by too rude a contact with the 
branches. 

When a lion kills an eland, and does not 
happen to be very ravenously hungry, he 
feeds daintily on the heart and other vis 
cera, rarely touching the remainder of the 
flesh. In so doing he rips open the abdo· 
men with his powerful claws, thus bring. 
ing to play a second time the talons which 
are so curiously adapted for seizing and 
holding the victim. The mechamsm of 
the cat's claw is shown in Fig. 2. When 
the animal is at rest, the upper tendons 
draw the claw backward, so that it is 
lifted entirely from the ground, and the 
weight of the body rests only on the soft 
pads which stud the under surface of the 
foot. But when the creaturc becomes ex­
cited, and thrusts out its paw for the pur­
pose of striking a blow or clutching at its 
prey, the upper tendons become relaxed, 
while the lower tendons are tightened, and 
the claw is thrown forward, ready for use. 

Another curious structure common to all feline animals is 
found in the tongue. The finger passed over the tongue of 
a cat will show at once that it is dry and rough, and thus in 
strong contrast with the wet, smooth tongue of the dog. 
Examination of the surface with a magnifying glass will 
show, howE?,Yer, that the entire surface of the tongue is cov­
ered with innumerable conical prOjections, which are so 
curved that their points lie towards the throat. On the cen 
tral line of the tongue these prOjections are longer than at 
the side. Their chief if not their only use is to aid the cat 
in stripping the flesh from the bones of the animal which it 
has killed, and so to prevent the least waste of nutriment, a 
curiou� example . of Nature's economy. So strongly made 
are these prOjections that the constant licking of a cat's 
tongue will - remove the lining tissues from a delicate skin, 
While the tongue of the lion, Fig. 3, can rapidly cause the 
outflow of blood. 

The teeth of the exclusively carnivorous animals are al­
ways of a form which permits them to seize and tear their 
prey, but does not give them the power of masticating their 
food after the manner of the vegetable feeders. None of 
the teeth are furnished with the flat surfaces which are ne-

THE LION'S DESTRUCTIVE APPARATUS. 

the enornlously powerful muscles, by means of which these 
animals are enabled to tear their food. and also for the at­
tachment of certain jaw moving muscles. There is an up­
ward as well as an outward curve in the malar bone, which 
gives strength precisely where it is most required. 

• • • 1 .. 
A . NILE :BRIDGE. 

The innovations which modern progress is making in 
Egypt could hardly be better illustrated than by the accom­
panying engraving of a projected bridge which is to cross 
the Nile at Mansurah. It is to be constructed from the de-
signs of Signor Alfredo Cottran, a well known engineer of 
Naples and managing director of a large engineering estab­
lishment at Castellamare, which has erected more than one 
thousand metallic bridges in Italy, Spain, and Turkey. It 
is to be built partly of stone and partly of iron, and the con­
struction will be a combination of tho suspension principle 
with straight girders, a method frequently adopted in this 
country for large spaces. The two main piers are constructed 
of wrought iron, cast iron, and masonry, and the superstruc­
ture will be composed of two stages superimposed, the lower 
being intended for a railway and the upper for an ordinary 

1 35 
roadway, with pathways for foot passengers on either side. 
The engraving (which we copy from the London Graphic) 
shows a curious blending of the architecture of the Ptolemies 
with the more practical, if less ornamental, system of con­
struction adopted by nineteenth century engineers. 

.. ' . 1 " 
Foreign Industrial Notes. 

Tanned Fish Sklns.-At the maritime exposition held at 
the Westminster Aquarium there were exhibited the tanned 
skins of various fishes, susceptible of a multitude of uses. 
'fhere were, especially, skins of eels prepared for harness, 
skins of flat fish for glove making, shark skins more than 
nine feet long by three wide. yielding a superb leather. The 
same exhibitor sent from Christiania bands of whale skin 
fifty-eight feet long, designed for making driving belts for 

machinery. 
.A New Barometer.-In the Bulletin 

Franr;ais, M. De Parville describes the 
mode of construction of a new form of 
barometer, which is not claimed as an in­
strument of precision, but to be cheap, 
simple, and tolerably accurate. 

A medium sized bottle is tightly stopped 
with a cork traversed by a quill tube. This 
tube should be about one tenth of an inch 
in diameter and 19 or 20 inches long, and 
should extend into the bottle for two thirds 
of its length. The joints must be made 
thoroughly air-tight with wax. Then 
slightly warm the bottle to dilate the air, 
and dip the extremity of the tube under 
water while cooling. In this manner fill 
the bottle so that the surface of the water 
just touches the .inner end of the tube, then 
add a little more until it stands in the tube 
at some easily remembered level. This 
is the whole apparatus. When the weather 
threatens rain the surface of the column 
of water will sink, and vice versa. Varia­
tions in temperature also cause changes in 
the length of the column, but a little prac­
tice will enable the observer to allow for 
these, or if the instrument be kept in a cel­
lar or in any other place of even tempera­
ture they will not occur. 

New Process of Tanning.-An Italian 
chemist, M. Paesi, of Mortara, has discov­
ered a new process of tanning, much more 
rapid than the old. It consists in letting 
the skins macerate in a bath of perchloride 
of iron and marine salt, in solution in 
water. The total operation lasts only from 

four to six months, Of which only the half is for tanning pro­
per. Moreover, the perchloride of iron being a powerful disin­
fectant, the new method insures the wholesomeness of an in­
dustry which has hitherto been very nauseous. The French 
Journal d' Hygiene has called particular attention to this pro­
cess, and the Oonseil d' Hygiene of the Puy de D6me has under­
taken new experiments on the subject, with a view of rem­
edying in certain quarters of Clermont and Ferrand the in­
fection arising from the cause referred to. 

Improved Process of Engraving on Glas8.-The action of 
hydrofluoric acid on glass being very rapid, and its use be­
ing attended with great danger, the Jeweler recommends the 
following as a safer methoa of engraving : 

A coat of engraving varnish is put on the glass with a pen­
cil. The varnish, which goes by the name of " Florence, " 
is one of the best. It is heated in a varnish pot, and linseed oil 
and mastic in drops are added in equal portions. Mix and 
pass through a cloth. Keep in closely stoppered bottles. 
The varnish is spread so as to leave the parts to be engraved 
uncovered, that the drawings may be traced with a metallic 
point. A paste of fluate of lime in powder and concentrated 
sulphuric acid is put on in a thin layer. This paste acts 

PROPOSED IRON RAILWAY BRIDGE ACROSS · THE . NILE. 
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slowly on the glass wherever it is not protected by the 
varnish. It is left to stand for two or three hours. The 
glass is then cleaned first with water and afterward with 
alcohol. 

Burning Cheap Fuel.-The :Jarvis Furnace. 

The remarkable economy that has been realized by burn­
ing screenings, with little soft coal under boilers set with the 
Jarvis patent gas consuming furnace, without a blower, has 
excited a great amount of discussion among engineers, and 
considerable interest among manufacturers and steam users, 
who are reaping the benefit of using it by a reduction in the 
amount of their coal bills. Letters patent were grauted for 
this improvement April 25, 1876 ; January 30, 1877, and 
April 24, 1877. The furnace is adapted to setting any kind 
of a steam boiler. The alterations and additions to be made 
w hen the ordinary setting is to be changed for the Jarvis set­
ting can be made in a few days. Hence several extensive 
manufacturers have availed themselves of the improvements, 
and express in no measured terms their high satisfaction at 
the results obtained in economy of fuel and the production 
Qf steam. 

The principal features in this furnace consist in the setting 
whereby air is admitted by small flues in the front and then 
conducted through a number of horizontal expanding ducts, 
in which it traverses backward and forward until it finally, 
and in a heated state, enters by the furnace bridge wall and 
other places, uniting with the products of combustion and 
causing consumption of the gases. The peculiar manner of 
setting allows the burning of screenings with a small portion 
of soft coal, without the use of a blower, by joining the ):lot 
air (oxygen) and gases. What is especially claimed is that 
cheap fuel, such as screenings, green wet peat, slack coal, 
sawdust, green wood, logwood chips, etc. , can be used with­
out auxiliary blast, that the gases ' are burned, that great 
economy is effected, and that three boilers with this descrip­
tion of setting will do the work of five boilers set in the old 
way. These claims are fully established. The company 
further claim an increase in evaporation of water over all old 
ways of setting of from 15 to 25 per cent, in using the best 
class of fuel. 

The improvements, we have already said, consist in a pe­
culiar way of setting the boiler in brickwork. Our own ob­
servations respecting boilers and boiler setting allow us to 
state that although for the past twenty-five years there have 
been very marked and notable improvements in the construc­
tion of boilers, too often has the setting of them been left to 
the judgment of a mason, who would do it in the cheapest 
manner and according to his own ideas. The results obtained 
by the Jarvis furnace p�ve how impoi"tant the proper set­
ting of boilers is in the economy of fuel, and maintaining 
the durability of the boiler. The old way of setting a boiler 
has generally been to set the boiler from 18 to 20 inches 
above the grate, and to have all the air for feeding the fire 
pass into the ash pit , up through the grate. ! 

In the Jarvis furnace this order of things is reversed. 
The boiler is placed from 24 to 30 inches above the grate, on 

·rthe principle that what the fire needs in addition to air 
through the grate is pure hot oxygen on top of the fires to 
mix with 4he gases generated on the grate. Air is admitted 
through passages in the side walls of the furnace, that dis­
charge over the bridge wall ; this is heated very hot in its 
passage, and when it comes out it immediately mixes with 
the gases and bursts into a blue flame . .  Air is also admitted 
from the back of the furnace through expanded passages 
laid at the bottom of the flame bed. This is also heated in 

Ititufifi t �mtritllu. [MARCH 2, 1 878. 
consumption of the gases was taking place. The same de- ' the natural voice. The vowels are clear and distinct, both 
scription of furnaces is in operation at the Allen Print in whispering with the reed out and intoning with the reed 
Works, Providence, R. I. , the Washington Mills, Lawrence, in the tube, showing that the vowels are the product or 
Mass. , the Harmony Mills, Cohoes, N. Y. , at the brewery of changes in the shape of the buccal cavity and are not formed 
Messrs. GIuick & Scharamann in Brooklyn, L. I. , and many by alterations of the glottis. The patient progresses favor" 
other places. The setting is adapted to all kinds of furnaces ably, although somewhat subject to colds. 
set in brick work, including retorts, heating, and puddling .. � • , � 
furnaces. It is also applicable to the western river steam- [For the Scientific American.] 

boats, where slack coal and green wood can be used, allow- Home Dentistry. 

ing more £team to be made with a less number of boilers, It is so clearly the best policy for all who suffer from 
and consequently effecting not only an economy in fuel, dental complications to seek the aid of a skilled dentist, 
but giving more space for freight. Further informatio.n I that it may be almost superfluous to premise that the follow" 
may be had from A. F. Upton, general agent for the ,larvls ' ing hints are written for those only who from want of fund� 
Patent Gas Consuming Furnace, No. 239 Congress St. , Bos- or other causes are unable to obtain professional advice. 
ton, Mass. , or from R. H. Burns, No. 414 East 26th St. , Decayed teeth should at once be thoroughly stopped, 
New York. whether troublesome or not, because if the nerve is exposed .. I . ' " 

A MECHANICAL LARYNX. a tooth will always be tender, unfit for use and liable to 

A remarkable example of how mechanical ingenuity is 
called in to supplement surgical skill is fJlrnished by the 
successful extirpation of a larynx by Dr. Foulis, of Glasgow, 
and the substitution therefor of a metal contrivance, which 
supplies the place of the lost organ so perfectly that the 
patient is able to talk with as little difficulty as if the opera­
tion had not been performed. For the benefit of the reader 
not familiar with the functions of the larynx, we may recall 
the fact that the voice is produced therein by the vibration 
of the column of air passing through a narrow slit Which 
forms the entrance to the trachea and lungs. The natural 
mechanism of the larynx is closely analogous to that of a 
reed instrument, in which a column of air, passing forcibly 
through a narrow .slit bounded on one or both sides by a 

ache ; while the food will lodge in the cavity and decompose, 
causing the breath to be offensive. To treat a decayed tooth , 
proceed as follows : First clean out the cavity, picking out 
all the decomposed parts which can be reached, and dry the 
interior with cotton. For this and subsequent operations a 
thin steel or iron instrument, sharpened at the point and 
slightly curved, will be fonnd useful. Should tlie nerve be 
exposed, it should be killed. There are several ways of 
doing this. One method is to allow a drop of creosote to 
fall on a piece of cotton, when the latter is placed on the 
nerve in the cavity, filling in with pure cotton. Oil of cloves 
may also be used;  it is slower in its action, but is more 
agreeable. Both of these are poisons, if taken into the 
stomach in any considerable quantity. They are therefore 
to be used on the teeth with care, and only at the place 
needed. For the plug take a bit of common gutta percha 
and plunge it into boiling water, which will soften it and 
render it as easy to manipulate as putty. The cavity having 
been cleaned and wiped dry, allow a single drop of the oil 
of cloves to fall upon a very small bit of cotton and force the 
latter into the hollow of the tooth, pressing it well in. Pinch 
off a piece of the softened gutta percha of the size of the cav­
ity, dry it quickly on a cotton cloth, press it in with the in­
strument, and smooth the outside with the finger. If the 
cavity is in the crown of the tooth, close the jaws ; the gutta 
percha will thus be moulded into the shape of the opposite 
tooth. In about ten minutes the gutta percha will 'harden 
and the tooth will be capable of use. If the nerve is not ex­
posed and tender, the oil of cloves and cotton may be omit­
ted. In case the tooth has decayed so far that· a mere shell 
is left, apply sufficient gutta percha to form a complete 
cover. When two or three teeth touching each other are 
badly decayed, they may be covered with a single piece of 
gutta percha. If at any time the tooth becomes. troublesome 
again the filling may be removed by the pointed instrument 
and a fresh one inserted. 

It should be borne in mind that a toothache caused by an 
exposed nerve in a decayed tooth can be instantly cured by 
the application of the oil of cloves, which should be used 
with care, as above stated, so that it will not affect the sound 
teeth. When the nerve is destroyed future relief from pain 
is insured. Thus all who have broken or ragged teeth, and 
cannot obtain dentist's aid, may readily free themselves from 
pain and render the injured teeth serviceable. 

A good wash for the mouth may be prepared as follows : 
Dissolve a little permanganate of potash in water, rinSing 
the mouth with a portion of the solution. This will destroy 
the organic matter hanging about the teeth and render the 
breath inodorous. 

its transit, and strikes underneath the body of gas and flame -----. -..... +� -41.H' .... �--����-
back of the bridge wall. The fire is a surface one, and the The Microscopical Postal Club. 

hot pure air, which doubles at 5680 of heat, having sufficient A MECHANICAL LARYNX. The American Naturalist observes that this society has 
room to expand, makes an immense flame. It makes its thin elastic plate of wood or metal, first causes the edge of during the past year continued its operations with marked 
own draught, and of such force that coal dust and screenings the plate to vibrate with sufficient rapidity, and is thus itself success and interest on the part of the members. Compara­
are burned freely, without blowers or blast, and in some thrown into sonorous vibration. In the larynx every varia- tively few slides have been broken, especially in those cir­
cases with the dampers only one quarter open ; in other tion between the two extremes of high and low notes is pro- cuits where the new style of boxes has been used. The 
words, the heat is held, and it is perfect slow combustion. duced in similar manner by alterations in the width of the difficulty. of mailing the slides has been as yet but a small 

We recently examined the Jarvis furnace at the works of slit and the length and tension of its vibrating edges or vocal and exceptional evil. The law against mailing glass is plain 
Messrs. P. Lorillard & Co. , Jersey city, N. J. , and found it cords. When, therefore, a person is deprived of his larynx enough-the slides are unquestionably glass. Where the 
in very successful operation. Two boilers, built by Samuel he becomes like an organ without pipes. The lungs, which slides have- been properly packed and posted without ques­
Sec'or & Co. , are set in the manner described. One only I correspond to the bellows, are there, and so is the articula- tion or comment, there were few postmasters known to be 
was in operation, and this was furnishing steam to the build- ting apparatus, which answers to the keys, but there is no ! so stupidly officious as to take any notice of an act so per­
ings, and a horizontal steam engine having a cylinder 24% I means of producing sound. fectly harmless in itself and so entirely within the spirit of 
inches in diameter and 48 inches stroke. This engine had a Dr. Foulis' voice tube, which is represented in our engrav- the law. Those who desire to obtain information respect­
driving belt wheel, 16 feet 6 inches in diameter with 33 inches ing, is . exceedingly simple. It consists of two silver pipes, ing this society, should address the Rev. N. B. Hervey, of 
face, and was making 40 revolutions per minute. The de- one of which, A, passes upward to the' epiglottis, and the Troy, N. Y. 
scription of the one we saw in operation will serve for both other, B, enters the open trachea, as shown. The lower _��� __ "_�H.""'''''�_--�--

The Cornetto. boilers. This is a plain horizontal tubular boiler, 150 horse tube slips into the upper one, and holds the reed plate and 
power ; diameter 7 feet, length of shell 18 feet, number of button, C. The current of air from the lungs impinges upon Mr. J. F. Phillips, of 27 Chatham street, this city, calls 
tubes 112, diameter of tubes 4 inches, thickness of boiler the free end of the vibrating reed, as shown by the arrows. attention in our advertising columns to the cornetto, a new 
plates iTf inch, thickness of heads % inch. _ The fuel The reed itself has been made of soft vulcanite ; but the musical instrument on which anybody can perform. It is 
being used was anthracite screenings, worth 80 cents 'patient, who has considerable mechanical genius, and has only necessary to sing, or rather hum, into it, and the quality 
per ton ; soft coal, worth $4.25 per ton, and pea coal become interested in the possibilities of his new larynx, has of the voice is entirely changM, so as to imitate the resonanpe 

h $2 t Th . t b '  d 
. . . of a wind instrument. The cornetto is neatly made of coiled wort per on. e mIx ure emg use was two parts of been making e�riments on a . large variety of substances, 

screenings to one of pea and one of soft coal. The and has succeeded in providing himself with a perfect assort- reed and can be carried in the pocket. The manufacturer 
grate has the Adams' grate bar with % inch 'opening, and ment of voices of different qualities, which he uses at pleas- stat:s that a number of good singers by its aid can easily 
was 6 feet wide by 6 feet 6 inches long. The heating sur- ure. An alloy of. silver and brass gives him a fine, rich tone ; produce the effect of a " full brass band. "  
face o f  the boiler i s  2, 250 square feet, and the average work- b y  changing his reed h e  can sing tenor o r  barytone at will, 
ing pressure is 65 Ibs. The consumption of fuel in 24 hours and render his tones soft or ringing, as he uses non-metallic 
is 10,000 Ibs. , and will be less rather than more in future as or metallic substances. This, Dr. Foulis points out, proves 
requirements Will
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lreadY expressed, that the timbre Of

. 

the human 
fuel brought down to a minimum. The use of pea coal is voice depends as much on the density, elasticity, and other 
optional with the company, and not a necessity. Thedamper qualities of the vocal cords as on tIle accentuation of par­
was half closed, and yet the fuel burned with as ml'lch in- I ticular sound waves in the buccal cavity. 
tensity as if there was a moderate blast from a blower. The I - The articulation of the patient is said to be wonderful, 
blue flames at the sides and back of the furnace showed that and, saving its monotony, it cannot be distinguished from 

.. . . . . 
EligUl!lh Turbot and SoleI!! Cor AlDcrlca. 

A consignment of living English soles and turbot was re­
cently sent from England under the charge of Mr. G. W. 
Mather, to Professor Baird, of the. United States Commission 
of Fishery. These will be turned adrift in the Bay of Mas­
sachusetts. We wish Professor Baird every success in his 
endeavor to introduce in this country two of the finest fish 
that grace the table of the English epicure. 
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New Agricultural .  Invent1ons� I Sinc� before the Mallchester Chemists' and Druggists' Asilo- electric machine at th� station by th� wire, D D, which con-

Mr. John W. lrlahoney, of Bishop Oreek, Oal. , has in- ciation, by Mr. Siebold, the lecturer stated that out of sixty nects all the lamps. Supposing the current to be sent in such 
vented an improv�d Plow, so constructed that the parts less or seventy papers of various colors-blue, red, brown, pink, a direction as to turn the gas on, the n�xt operation consists 
subject to wear may be made of cast iron, while those most �tc.-analyzed by him, ten only were harmless, the rest con- in transmitting along the wire, D D, a powerful discharge ob­
exposed are made of steel . Th� standard and mouldboar

.
d are taining arsenic. The result, ther

.
efore, of Mr. Siebold's in- j tained from a condenser raised to an electro-motive power of 

of cast iron, in one piece, and have a rear flange to which is vestigations should have the effect of rendering heads of several thousand volts or units by means of a Ruhmkorff 
bolted a cast iron landside bar. The shar� and point ar� of families suspicious of som� of th� most innocent looking coil. Around the primary coil at B . is wound a s�condary 
cast ste�l, also in on� piece. colors. coil of fine wir� and of much greater l�ngth. Th� discharge 

A Harrow has recently b�en patented in which th� tooth 4 4 I I .. from the condenser has the effect of producing a secondary 
bars of each section ar� arranged transv�rsely and connected AUTOMATIC GAS LIGHTING. current along the wire, E E, thereby developing a small 
by longitudinal bars which also act as runners. The teeth A new plan for lighting and extinguishing the street lamps , spark just over the burner. The discharge which passes 
are drawn to an acut� angle on one edge and to an obtuse by �lectricity has lately been tested by one of the London gas I along th� primary wire has the same .�ffect simultaneously 
angl� on the oth�r, the former edge being rearwardly sloped companies with results which point to a still more extensive i on the secondary wire in all the lamps of the circuit, so that 
and the latter perpendicular, for the purpose of cutting sods, trial. The system is one in which electric currents are made ' the gas being previously turned on in the manner described, 
weeds. etc. , and clearing themselves of rubbish. Teeth of to turn the gas on, light it, and subsequently turn it off. the whole of the lamps are lit. If the first and last lamps of 
this shape, the inventor, Mr. M. M. Dobbin, of Sugar Grove. Although three operations are thus involved the arrangement the circuit are in sight of the station the continuity of the 
Ill. , claims, will pass through the. ground more easily and is remarkably simple. A single wire may be carried along circuit will be proved by the lighting of these two lamps. 
enter to a greater depth than ordinary square teeth. a line of lamps and theu connected with the earth, or the When it is required to extinguish the lights a reverse current 

Mr. George Sprague, of Rockford, Iowa, has invented an wire may be carried around through a circuit of lamps, so is sent through the primary wire, causing the permanent 
improved Rotary Ohurn, in which the dashers are bifurcated, as to terminate at the station from which it started. At this magnet to turn and the gas to be shut off, as described above, 
having blades diverging from each other, and inclined to the station there would be a magneto·electric apparatus for gen- ,. • •  I .., 
central plane of the cream box. Cotton Seed Hulls as a Non-C onductor. 

A new Horse Hay Rake, the invention of Mr. J. O. Hol- Mr. Caleb G. Forshey of New Orleans, La. , writes us as fol-
ton, of Oweusborough, Ky. , is intended for operating on un- lows.: Three years ago, I induced General :)3eauregard, who 
even ground with the same facility as upon a level. The was President and Superintendent of the Carrollton Railroad 
novelty consists in the mode of combination of the rake, con- Oompany, to try cotton seed hulls as a non-conductor of 
necting rod, and lever with the axle and beam. heat on one of his fireless engines. The tank or receiver of 

A Farm Gate invented by Mr. Wm. O. Hooker, of Abing- steam was covered about 2 inches or less with the material, 
don, Ill. , is so constructed as to be opened or closed by a confined to it with canvas. It answered the purpose so 
person on horseback or in a vehicle, by pulling a cord carried well that he applied it to the other dummies, coating 
over the road at such a distance as to allow room for the I them with canvas, sheet iron, or wood lagging. An exam i-
horse or vehicle. The gate also locks itself when closed. II nation recently made showed the hulls un

. 

impaire

.

d as a non-
Mr. David L. Garver, of Hart, Mich. , has invented an im- conductor. They w ere colored brown for one third of an 

proved Harrow Tooth, which is hinged upon a beam and is inch, but not materially charred, though they had been ex-
pressed down ward by a torsional spiral spring coiled upon 'I posed for ne

.

a

.

rlY three years to a temperature of 36

. 

0 degrees. 
the hinge bolt. In case the tooth should meet an obstruction Practically they are indestructible at the temperature of 
the spring permits it to yield, and afterward the tooth re- steam in boilers. 
sumes its normal position. The experiments I have made upon asbestos, felting, and 

An improvement in Iron Beam Plows has been patented cotton seed hulls, and other materials, have been very numer-
by Messrs. E. H. Babcock, J. C. Whiting, and O. H. Oham- ous, but they are comparative rather than absolute. They 
berlain, of Oanandaigua, N. Y. The plow beam has a slot- were chiefly upon the bare surface of boilers in use, of 3600 
ted plate, corresponding to a similar one on the standard. external temperature, and subjecting all the materials used 
The plates, and consequently the beam and standard, are to the same test and same circumstances. These are a fair 
held together by a pivot bolt, clamping bolt, and eccentric abstract : 
pin. 

Mr. Edward R. Oarr, of Avon, Ill. , has invented an im­
proved Oheck Row Attachment for Oorn Planters, for the 
purpose of marking the ground where the seed is planted, 
so that the planting may be done in regular check row. 

Mr. Wm. E. Harwell, of Starrsville, Ga. , has invented an 
improved Feeder for Thrashing Machines, constructed so as 
to carry the grain forward on an endless apron, cut the bands 
with revolving knives, spread the grain by means of toothed 
drums, and so deliver it to the thrasher in proper condition. 

A Grain Biuder invented by Mr. Frank E. McNall, of 

Asbestos, 2 inches thick, 202° ; hair felting, 2 inches thick, 
120° ; cotton seed hulls, 2 inches thick, with plaster of Paris, 
110° ;  cotton seed hulls, simple, 2 inches, 103° ; cotton seed 
hulls, simple, 3 inches, 100°. 

Rate of radiation : Asbestos, temperature rose from 100°, 
100 in 30' ; cotton seed hulls, from 100°, 100 in 360' .  Felting 
not fairly tested for rate of radiation. 

On August 27 I tested all the dummies while in use. They 
gave outside the sheet iron or covering, 89°, 890 , 89 tO, 90° , 
90°, 91°, 91to, 92°, 92°. The atmospheric tempera'ture at the 
same time was 87'. 

West Henrietta, N. Y. , is designed for attachment to a har- 4 I • • .. 
vester to bind the grain with twine, forming a hard knot, VtlUzatlon oC Sewage.-Natlve Guano. 
which is not liable to slip. The cord is led by a needle, then It may be within the recollection of many of our readers 
seized by jaws, made into a loop by a revolving tube, cut that to a public English company was accorded the privilege 
above the knot-, and the loop brushed off the tube into posi- of t.reating the sewage from the Oity of London, England, 
tion. by .a certain process by which the bulk was rendered in-

Mr. J. O. Slaughter, of Orumpton, Md. , has patented an odorous, and in that condition TUn into 'the river Thames at 
improved Fruit Drier, in which the draught is regulated imd certain seasons of the tide, and the balance remaining was 
equalized by a peculiar arrangement of flues. The fruit is preserved and converted into a valuable manure, or native 
contained in frames having wire gauze bottoms. By means guano, as it was styled. 
of hooks and a windlass the frames already in the drier are It appeared at the end of the trial that the Ohief Engi-
raised and held in place by a ratchet and pawl , so that the FOX'S GAS LIGHTER. neer of the London Metropolitan Board of Works reported 
trays containing fresh fruit may be inserted at the bottom. unfavorably on the whole matter, on account of the expense 
As the operation progresses the series of trays thus move up- attending the process ; in other words, it did not pay. It 
ward, and the fruit when perfectly dried is removed through erating the reqUIred currents. and one operator at this point was, however, admitted that in a sanitary point of view a 
doors at the top of the furnace. would be able to command a number of circuits, each com- success had been attained. 

A Oombined Drill and Planter has been recently patented prising any number of lamps up to 300 or more. Mr. O. Ramison, the manager of the said company, 
by Mr. G. W. Grimes, of Bluffton, Ind. It has a fixed per- The experiments alluded to were made on the premises of writes to an English paper that the previous objection as 
forated plate at the bottom of the hopper, and a revolving the company, and have been.publish�d by The Enginem'. A to expense does not now exist, as it has been reduced by two 
plate, also perforated, which is actuated by a shaft geared single line of wire, about half a mile long, was conveyed by thirds, so that for one third of the original cost the same 
by intermeshing wheels to the drive wheel. This shaft can a zigzag course along It series of twenty-three lamps. The work .can be done. This reduction consists both in the re­
be thrown out of gear when desired by a lever at the handle. wire was chiefly an aerial line, suspended to the lamp posts duced price of the chemicals and in the drying arrangements. 
The drive wheel acts also as a roller for covering the seed and attached to various intervening structures. It was in- It is stated that the whole process is absolutely free from 
after planting. The point of draught attachment may be raised sulated only at those points where it would otherwise come nuisance from beginning to end, while the crops grown with 
or lowered, thus assisting in regulating the depth of the in contact with some conducting SUbstance. The mechanism the native guano on the little fafm surprised all who saw 
drill. applied to each lamp, in addition to the wires, is contained them by their luxuriousness and large yield. 

Mr. T. O. Histed, of Salina, Kan. , has invented an im- in a small metallic box of circular form, so arranged as not Surely these results are worthy the attention of our Ameri-
proved Fanning Mill for Separating Grain, which has a com- to obstruct the light. '

can scientific engiueers. They could doubtless devise some 
bination with a fan and rotary riddle of curved deflectors ar- The accompanying engraving shows the mechanical ar- precipitating process by which the immense amount of valtl­
ranged so as to direct the blast into the open end of the rid- rangement. The socket, F, is screwed on the top of the gas able manure could be saved, and the sewage sent into the 
dIe. The vibratory shaft which ca,rries the sifting screen pipe, and the frame, II, is made hollow for the purpose of rivers in a bright innocuous condition. 
may be inclined at various angles by an arrangement of slots . allowing the gas to flow up to the nipple at the summit. The 4 • •  I .. and pins. The remainder of the apparatus is substantially gas is turned on or off by means of a valve or stop cock, the . . . f d A Th The VirgInIa Meteor. as in other grain separators, although the details are varied lever of whIch IS shown caught by one 0 the stu s, . e . . .  
to meet the new features. two studs, A A, are borne on the upper part of the p�rma- It appears from .the IllvestigatlOns . of �rof.essor J. L. · 

Mr. Albert Tschop, of Harrisburg, Pa. , has made certain nent horseshoe magnet, 0, the latter being supported on the \ Oampbell, ot WashI�gton and Le� UmversIty, III res�ec� �o 
improvements in Horse Ha}t Rakes, which consist mainly in point of a fine pivot working in a cross piece in the frame, the great meteor WhICh was seen III many par�s of "yrrglllra 
means for strengthening the axle and axle arms, in the man- H. This permanent magnet is capable of a reciproc�ting l o,

n the afternoo� of November 20, 1877, th�t Its helght, es­
ner in which the rake teeth are secured to the frame, and in motion horizontally, and supposing its position in the draw- tlmated approxImately, was about 100 mIles. Its course 
the arrangement for raiSing and lowering the rakes. ing to be reversed, the other stud, A, would carry the pin or was 8° or 10° west. of north. It exploded over .the so�th-

.. ' .  .. lever back through a short space. This shifting of the lever east corner of HalIfax coun�y, about 1? or 20 mll�s a lIttle 
PoIsonous Wall Paper. one way or the other serves to turn the gas either on or off, south of we�t from Olarksville, 100 m�les from RIchmond, 

The frequent warnings given to the public during the past as may be desired. The movement of the magnet is effected 80 from LexI.ngton, an� ?5 from RaleIgh. It was a meteor 
few years against the use of green wall paper (the colors of by a change in the polarity of an electro-magnet consisting ?f unusual SIze and brIllIancy, and detonated loudly when 
which are usually arsenical) have produced the popular im- of a soft iron wire in a coil at B. According as the current It exploded. 
pression that in the selection of paper -for interior decora- is sent forward or backward through the coil, so the polarity -----___ 4C4IHI_ .. ------

tion this color was the sole one to be feared. But in a lec- of the core is altered and the permanent magnet is turned on GERMANY makes one half of the phosphorus consumed in 
ture on " Poisonous Wall Paper, " delivered a short time its pivot. The electric current is conveyed from 'the magneto- the world, or over 250 tons annually. 
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I'll ew l.'f.Iechanlcal Inventions. 

Mr. Geo Bisset, of Quebec, Canada, has invented a Col­
lapsible Core Barrel for casting water, gas, and other pipes. 
The shell of the core barrel is formed of four cylindrical 
segments, in pairs of unequal size, the edges of the larger 
pair overlapping those of the smaller. By a system of 
wedges and adjusting bolts, these segments are expanded 
and the loam applied. After the casting has had time to set 
the wedges are withdrawn and the segments of the shell con· 
tract. The inventor claims that much less loam need be 
used in his apparatus than in the ordinary way. 

Mr. J, W. Reed, of Kalamazoo, Mich. , has invented an 
improved Lubricator, having a reservoir mounted upon a 
stop cock, arranged so that, on steam being let into the res· 
ervoir the water condensed displaces the oil and forces it 
lnte a tube leading to the parts to be I.ubricated. Steam 
may be shut off from the reservoir and the water allowed to 
run out when it is  desired to fill the reservoir with oil ; and 
by turning the stop cock dirt may be blown oft by steam. 

A Can· Sealing Apparatus, invented by Mr. Thos. Bown, 
of South Charleston, Ohio, has a rotating table, to which 
the can is secured by springs, a clamp for holding the cover 
in place, and a swinging vessel, in which the melted solder 
or wax are contained. and from which they are poured. 

A new Treadle Motion, for operating light machinery, 
ha" been patented by Messrs. T. F. 'W oodbridge and A. P, 
Gerlach, of Mendota, Ill. There are two pulleys connected 
with treadles by a single belt, in combination with ratcheted 
hubs, which act on the pulleys by means of spring pawls. 

Mr, E. B. Beach, of West Meriden, Conn . •  has made im­
provements in the Bearings of Sheaves and Pulleys, which 
consist in the adoption of a center pin secured detachably to 
hanger· or block, having a wooden sleeve, which is soaked 
in oil interposed between the pulley and pin. This arrange­
ment is especially adapted to s uch pulleys and sheaves as 
are much exposed to the weather, and is designed to make 
them last longer and to obviate creaking. 

A Windwheel Governor, invented by Mr. James Phillips, 
of Jewell City, Kan. , consists of an arrangement of levers 
for turning the wings to and from the wind, and actuated 
by a disk which, under the pressure of a strong wind, 
causes the wings to present less surface, and in lighter airs 
to expose the most effective space. Windmills to which 
this governor is applied have also a vane to regulate the di­
rection, as usual. 

Mr. Royal Beal, of Orfordville, N. H. , has invented an 
improved Lathe for Turning Round and Polygonal Bodies. 
It has a revolving sectional cutter and slowly revolving cyl­
inder, to which a number of wooden blanks are secured 
equidistant from the center by chucks. The blanks are 
turned by ratchets and a spring pawl, .  so as to expose, after 
each revolution of the cylinder, a new side of the blanks to 
the action of the cutter, according to the number of teeth of 
the ratchets and number of sides to be produced. For turn­
ing round bodies the cylinder is thrown out of gear and 
locked into fixed position. 

An improved Stamp Canceler, invented by Mr. H. A. 
Coats, of'oWellsville, N. Y. , in addition to the ordinary post­
marking stamp, has a rotating canceling attachment which 
perforates or rubs··off the printing of the stamp. so as to 
disfigure it. The head of the canceling attachment may be 
made of steel faced with emery, or provided with diamond 
points. 

A combined Tire Bolt Holder and Clamping Tool, for the 
use of blacksmiths and carriage makers, has been patented 
by Messrs. F. Norris and C. E. Sweet, of Wappinger's Falls, 
N. Y. It has a solid frame having a fixed fork at one end, 
with a screw for adjusting a movable standard, worked by 
a hand wheel at the other end. The standard has a conical 
teat at the top for bearing on the tire bolt, a recess with 
clamp screw for holding the shaft, and a bottom rest piece 
for securing the clips to their connecting clip bars . The 
tool is intended to hold tire bolts while their nuts are being 
screwed on, to couple shafts into position on the axles, for 
putting on the clip bars of axle clips, and for clamping pur­
poses generally. 

Mr. J. J. Anthony, of Sharon Springs, N. Y. , has invented 
an Automatic Car Coupling, having laterally hooked draw 
bars, which are pivoted to the frames of the car, and are the 
same for each end of a car. They are caused to engage by 
springs, and are uncoupled by a lever, which may be actu­
ated by a rope from the engine cab. The hooked portions 
of the draw bars are made sufficiently deep to answer for 
freight cars of varying heights. 

Mr. Chas. P. Kammerer, of Drums, Pa. , has invented an 
improved Feed Regulator for Millstones, in which the hop­
per leads to an upright tube having a conical bottom, with 
apertures at opposite sides of its lower end. A revolving 
shaft carries wings, which mix the grain and push out heads 
and straws. A movable sleeve, on the outside of the tube, 
regulates the size of the discharge openings. 

. Mr. Frank B. Davis, of Johnstown, Pa. , h(ls invented a 
Nut Lock for securing the nuts and bolts used in fish plates 
or splice bars of rails. The bolt itself is kept from turning 
by being made to rest with one side of the head flush against 
a shoulder on the splice bar. The nut is locked in position 
by driving a wedge between its lower face and a shoulder 
upon the splice bar on that side, or upon a washer if pre­
ferred. This wedge works in a groove, preventing lateral 
motion, and is kept from sliding out by having its thin end 
turned up on the side of the nut. 

Mr. John F. Taylor, of Charleston, S. C . . has made an 
improvement in Steam and Hydraulic Presses, which con· 
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sists in adding as many upright parts as one set of horizon- I Fighting the Apple Worm. 

tal cylinders will supply, each connected with pipes and I In the ScmNTIFIC AMERICAN of February 16, page 103. 
having a suitable valve tO,maintain the pressure while the ! appeared an illustration of the codling moth and its larva, 
power is applied to the other parts, by raising which valve the apple worm (Oarpocapsa pomonella), together with a 
the press will be lowered. method of destroying the latter, which consists, briefly, in 

A new Machine for Cutting Down from Feathers has re- cutting off the calyx of the fruit, where the moth deposits 
cently been patented by Mr. Chas. Ballinger, of White its eggs, as soon as the apple has attained the size of a hazel 
Mills, Pa. The apparatus consists of a revolving drum of or walnut. Mr. P. H. Foster, of Babylon, L. I. , writes us 
wire gauze, with an interior reciprocating stirrer and ex- that he has tried this pIau upon Bartlett pears, which are 
terior guide bands, through which the feathers are fed. By also infested with this plague, but prefers another mode, 
agitation the stems of the feathers, being heavier, fall through which he describes as follows : 
the meshes at the bottom of the drum, when they are seized " After the worm has entered the fruit and accomplished 
by reciprocating grippers and drawn between revolving and its damage, the time arrives when it has to leave the fruit 
fixed knives, which strip off the down from the stems. and hide itself in a quiet, secure position to undergo the 

Mr. Chas. G. Purdy. of New York city, has invented a transition from the larva to the pupa state, which requires, 
Machine for Polishing Mouldings, which has a movable bed in the early part of the season, eight or ten days ; after this 
for carrying the mOUldings, placed upon suitable ways and time the miller is hatched and is again ready to besiege the 
moved by the mechanical device known as " lazy tongs. " fruit with its sting. The insect, being two-brooded in this 
The object is to secure the required stroke without compli- climate at least, if not disturbed, has an aggregating force to 
cated machinery, the power being applied by a short lever do mischief the second time. The progeny for the succeed­
worked by hand or steam, the motion under the polisher be- ing year have alone to depend on the security of this second 
ing proportionate to the number' of joints in the lazy tongs. generation of larVal. As they may often be found in bark of 

A new Lifting Jack, recently patented by Messrs. S. , D . ,  apple trees during winter, my plan of destruction is, about 
J. & L. Barrow, of Windfall, Ind. , is adapted to the gradual the first of July to take woolen rags large enough to wrap 
lowering of a load as well as lifting, and is so constructed around the trees, and say 4 inches wide. Each week I look 
as to be applicable to cider and other presses. over the trees and destroy the worms secreted under the 

Mr. A. M. Buchanan, of Moberly, Mo. , has invented a rags, and wherever I find them, until the fruit is off the 
Lever Power Velocipede, in which the weight of the opera- trees. I have all the green fruit, of every kind, carefully 
tor is the propelling power. By throwing the weight alter- picked up as soon as it falls, thereby destroying many of the 
nately upon the foot rests, levers are actuated, and these act curculio as well as the apple worms. In future I intend to 
upon the driving wheels by cog gearing. The velocipede is poison the rags made use of to capture the insect. " 
four-wheeled, and the steering is done by hand. Mr. Foster estimates that the ravages of this pest cause a 

Mr. R. J. Parrett, of Albany, Ind. ,  has invented an im- loss to the fruit growers of the United States fully equal to 
proved Carpet Stretcher, having a foot piece between two 5 per cent interest on the national debt, a statement which 
arms, the latter worked independently of each other by sep- shows the importance of an effective remedy. 
arate ratchets, pawls, and levers. .. � • • .. 

A Fuel Press, intended for compressing straw, corn stalks, If' the 'J'emperature of' our Earth should be 

and other material into a shape suitable for fuel, is the in- M D b f k
�ha

k
nged

. t th F h A d . . . umas, e ore ma mg nown 0 e renc ca emy ventlOn of Mr. Nathan �ldrlCh, of Alden, ;rowa. It has the important results obtained almost simultaneously by two concave rolls, a feedmg funnel, and a dIscharge tube, M L C ' 11 t t d M R I P' t t l' f' t ' f . . .  . . . . ' . al e e an . aou lC e , on lque ac IOn 0 oxy-
m connectIOn WIth a kmfe for cuttmg the materIal mto d th f 11 ' t t f th k f L " . .  gen, rea e 0 owmg ex rac rom e wor s 0 aVOlSler sUltable lengths after It emocges from the press. (" R '1 d M '  . d Ch' . d L . .  � . ecuCl es emOlres e ImIe e aVOlSler ; �uvres �r. Damel Border, of Bedford, Pa. , has rec.ently patented de Lavoisier publies par Ie Ministere de l'Instruction pub­an Improved Lock and Key, the former havmg two oppo- r " t " 804) Th' h h th ' t 1 site tumblers, one above and the other below the bolt, and 

Ique, . 11 . ,  p. . . ls passage s ows ow e l.mmor a 

th k h · fi d d bl bl d b h f h' h creator of modern chemIstry foresaw the facts whlCh have e ey avmg a xe an a mova e a e, ot 0 w lC are . . 
th 'd f h h k h k . .  d d 

been subsequently realIzed by Faraday and hIS successors : 
�pon e same Sl e o  t e s an wh�m t e ey IS mtro uce " Let us reflect for a moment what would happen to the mt� the lock, bu� are afterward shIfted so that they are op- different substances composing the globe if its temperature POSl�� and may sImultaneously engage the upper and lower were suddenly changed. Suppose, for instance, that the tum ers. 

• � .  • .. earth were transported at once into a much hotter region of 
ASTRONOMICAL NOTES. the solar system-into a region where the average tempera-

BY BERLIN H. WRIGHT. ture were much higher than that of boiling water-very soon 
PENN YAN, N. Y. , Saturday, March 2, 1878. the water, and all other l iquids capable of evaporation at 

The following calculations are adapted to the latitude of temperatures bordering upon that of boiling water, and even 
New York city, and are expressed in true or clock time, certain metallic substances, would expand, and become 
being for the date given in the caption when not otherwise transformed into aeriform fluids, which would then become 
stated. part of the atmosphere. On the contrary, if the earth were 

PLANETS. suddenly placed in very cold regions-for instance, in those 
H.M. H.M. of Jupiter or Saturn-the water which at present forms our Mercury rises . . . . • . . . . . . . 6 10 mo. I Saturn sets . . .  . . . .  .. . .  . .  . . .  6 33 eve. . d d 1 h f Veuus rises. . . . . . . . . . .  5 20 mo. Uranus in meridian . . . . . . . .  11 14 eve. flvers an seas, an probab y t e greater number 0 the Ii-

Mars sets . . . . . . . . . . . . . . . . . .  11 33 eve. Neptune sets . . .. . . . . . . . . . .  10 14 eve. quids which w e  know, would b e  transformed into solid Jupiter rises . . . .  . . . . . . .  . .  4 35 mo. 
FIRST MAGNITUDE STARS. mountains. On this supposition the air, or at least a part of 

H.M. H.M. the aeriform substances which compose it, would doubtless 
Antares rises . . . . . . . . . . . . .  1 22 mo. Sirius in meridian . . . . . . . .  7 57 eve. cease to exist in the state of an invisible fluid for want of a Rel!ulus rises . . . . . . . . . . • • .  4 36 eve. Procyon in meridian . . . . . .  8 50 eve. 
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'. Aldebaran in meridian . . .  5 47 eve. sufficient degree of heat ; it would return to the state of J Arcturus in meridian . . . . . . . 3 30 mo. r ·d·t d thO h ld d l" d f Algol (2-4th mg. var.) sets . . .  1 31 mo. Capella in meridian . . . . . . 6 25 eve. lqUl 1 y, an IS c ange wou pro uce new lqUl s 0 
Ve� sets . . . . . . . . . . . . . . . .  4 45 eve. 7 stars (cluster) in meridian 4 58 eve. which we have no idea. " AlF p e

l
r
h
atz

t
set

t
s . . . . . . . . . .  94 OSlO eve. B

R
�tellg�use in.diII?-eridian . . . .  7 066 eve. 

-----_ ...... �H._ ...... __ --__ oma au se s . . . .  . . . . .  eve. 1ge lU mer! an . . . . . . . . .  6 2 eve. 
REMARKS. Scientific American. 

Venus rises 1h. 14m. before the sun, and sets 16m. before No publication comes to our table that is more highly 
the ending of twilight. She can, nevertheless, be seen, as she prized than this old, substantial journal. Aside from keep­
has an altitude at sunrise of 13' 15' . As she is only 10 days ing the public fully posted respecting new inventions and 
from inferior conjunction, she will appear as a large cres- scientific developments, it contains a vast amount of the 
cent, only if> of her illuminated disk being visible. practical and useful. The engravings are of remarkably 

Mars is in Aries, nearly in the sun's path, and southwest high order, and matter accompanying them is so tersely put 
of the Pleiades about 100. Jupiter is also nearly in the that such subjects as might, under ordinary circumstances, 
ecliptic, and is in the constellation Sa{Jitta;rius. 50 almost di- be considered dry and heavy, are not only readable, but 
rectly south of the three stars in the horn of the goat. Sat- highly enjoyable. It is the best conducted scientific journal 
urn sets 1h. 20m. after the sun, just as twilight ceases, and in the United States, as well as being typographically the 
20 2Q' 56" north of the sunset point. The southern and illu- handsomest. As evidence of this it is only necessary to say 
mined surface of the rings is now presented to the earth, its circulation is double all the others combined. It is in its 
and in a few days we may expect to see them, as they appeared 37th volume. Subscription price $3.20. Munn & Co. , 37 
when we last saw them, as two small handles projecting from Park Row, New York. -In Door and Out. 

opposite limbs of his disk. He is fast approaching the sun, 
being in conjunction March 13. 

Algol is at minimum brilliancy March 3, 9h. 26m. evening, 
setting the following morning at 1h. 21m. 45 sec . •  58' 57' 
10" north of the west point of the horizon. As Algol is al­
most in the zenith at southing (;he south), and as it takes 9h. 
9m. for it to pass from the meridian to the horizon, at the 
time of minimum the star will be about half way between 
the zenith and the horizon at the point where it will set. It 
commences to grow dim 1h. 46m. after its meridian passage, 
or 6h. 4m. evening. and regains its original brilliancy at Oh. 
48m. morning of the 4th. Twilight is shortest March 4, 
after which time it. will increase. 

.. � . . ... 
SIR THOMAS BIDDULPH, at the request of the Queen, has 

written to Professor A. Graham Bell, expressing the wish 
of Her Majesty to purchase the two instruments (tele, 
phones) used recently at Osborne. In reply, Professor Bell 
asks permission to offer the Queen a set of telephones made 
expressly for Her Majesty's use. 

. 41 1 .. 
Nltro-Glycerln. 

MM. A. Sauer and E. Ader give in La Nature details of an 
investigation for the determination of the nitrogen in nitro­
glycerin. Their results show that the nitro-glycerin of com­
merce, such as is contained in dynamite, is not a mixture of 
mono, bi, and tri-nitro-glycerin as commonly supposed, but 
is formed exclusively of tri-nitro-glycerin ;  and second, that 
the method of decomposition by alcoholic potash does not 
yield niter alone, but ammonia also, and, therefore, that 
Dumas's method should be employed for determining the 
proportion of nitrogen in nitro-glycerin. 

.. � . . ..  
Detecting Glycerin In Beer • 

The German Society for the Encouragement of Industry 
off�rs a reward of $720 for a means of determining (within 
25 per cent) the quantity of glycerin contained in beer. Gly­
cerin, it is found, is largely used to adulterate beer, and the 
brewers, considering that the fact injures their trade, are de­
sirous of a simple and speedy method for its detection. 
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The Oharge f{l/' Insertion under this head is One Dollar 
a line fOT' each insertion. 

Ititutifi t �mtritau. 
NEW BOOKS AND PUBLICATIONS. 

HEATING BY STEAM. By John H. Mills. 
Published by the Mills Steam Heating 
Trust Association, Boston, Mass. 

ating thermometers, the bulb is plunged into melting 
snow or ice, and the point at which the mercury remains 
stationary is marked on the tube with a file ; another 
fixed point is obtained by immersing the bulb in boiling 
water. The space between these two points is then di­

This volume, besides containing a number of useful vided off into equal parts. In the Reaumur and the 
For the best and cheapest Steam Pump, address Na- tables and much valuable data relative to its subject, centigrade thermometer the freezing point is made 

UOllal Steam Pump Co., 46 Cortlandt St . ,  N. Y . explains the advantages of improved systems of steam zero, the former being divided into 80 parts and the lat­
Alcott's Turbine received the Centennial Medal. 
Wanted.-Tools for Sewing Machine Factory. 

Shanks, Baltimore, Md. 

and water piping for buildings devised by its author. ter into 100. Fahrenheit's thermometer commences 
It is well illustrated. counting, very singularly, not at the freezing point, but 

T. THE AMERICAN NEWSPAPER DIRECTORY. 3 .0 below it. 

A 5 Horse Caloric Engine for sale on account of re­
moval for $400, cost $1,200. Now running at 8 Cortlandt 
St. ,  N. Y., up stairs. 

Wanted,-An economical Spring Motor from one man 
to one horse power. Inventors or manufacturers ad­
dress Wm. Pettet, 60 Warren St .• N. Y.  

Safety Linen Hose for factories, hotels, and stores, a t  
lowest rates . Greene, Tweed & C o . ,  18  Park Place, N.Y. 

For Sale at a bargain.-One 5ft. 24 in. sq. Iron Planer; 
one Prouty Chuck fitted 30 and tools . Address W. E. 
LewiS, Cleveland, O. 

Experienced Superintendent in Hydranlics, Steam, 
Sugar, and General Machinery ; educated, influential, 
prompt, systematic ; wants position ; any manufactur­
ing business, even as foreman. Address 35 B'way, N.Y. 
room 99. 

Wanted.-A party with some capital to conduct a 
first-class Woolen Mill at Fredericksburg, Va. Address 
L. S .  White, Baltimore. Md. 

Telephone.- Researcnes in Electric Telephony. Pro­
fusely illustrated ; 8vo., sewed ; 60 cents, mail free . E. 
& F .  N. Spon, 446 Broome St . ,  N.  Y. 

Janu!1ry, 1878 . Geo. P. Rowell & Co. , (3) A. P. M. asks : What will remove the �ubhshe�s, 10 Spruce street, New York 
I stains, caused by wire around flowers, from glass vases? Clty. Pnce 50 cents. $1 .50 per year. I The wire rusting in the water discolors the glass. What 

Instead of publishing their valuable newspaper di· ' will remove the discoloration? A. Nitric acid of the 
rectory yearly, as a single high priced book, Messr.. ordinary commercial strength will remove iron rust 
Rowell & C o .  propose hereafter to issue it in quarterly ' from either glass or earthenware. · It may be applied 
numbers and in cheaper form. The useful informa· by means of a rag tied on the end pf a stick, great care 
tion hitherto found in the work will be in no respect being taken that the acid does not touch the skin or 
lessened or decreased in value, the necessary retrench- clothing. 
ments being effected through the use of smallsr type (4) C. H. I. asks : What is the least length and less �xpensive mouutiu�; while through the more and weight of (insulated) wire that can be used in a coil frequent Issue the contents WIll be �orreCied up to later for a Bell telephone? A. The smallest working tele­dates •

. 
The present number ?ontams the us�l com- phone we have seen is of about the size of the cut. plete hsts of papers arrauged III accordance WIth loca-

I Fi 1 207 f th S AME N 14 I t ·  . 1 l' tc and the b k ' elle tl 1 g. , p. , 0 e CIENTIFIC RICAN, O. , vo . 
a�:;tZ:�� �u�:i i: ��pose as a ;:der�:e ;��ed :el[. 3�, and 

t 
t�e. ���et tire occupied about the space 

able guide for the advertiser. s own a In a cu . 

AN AMERICAN. ALMANAC AND TREASURY OF (5) E. C. N. writes : 1. I h�ve a lot of car-
FACTS FOR THE YEAR 1878. Edited by 

bon. taken from gas retorts. C�n It be used for gal· 
Ainsworth R. Spofford, Librarian of : vamc cells? A. Yes. 2. What IS the best way to make 
Congress. Published by the American I 

a spark generator? A. See answer to G. N. L., No. 4, 
News Company New York city I p. 251, of SCIENTIFIC AMERICAN, ctctober 20, IS77. 3. , . How many gravity cells are required to light 10 or 15 

For Telephone Experiments, supplies of all kinds. Mr. Spofford has collected in this manual an immense I gas lamps? A. About 4 one-!(allon cells. 
Electric Supply C o . ,  P. O. Box 6ll, Providence, R. 1. amount �f just such statist�cal, financial, and political I (6) W H C k ' 1 I 't d '  bl t Machine Shop for rent, Tools, etc. for sale-Eugines, I information as every one WIshes to have ready at hand .. . .  . . as � .  . S 1 a vl�a e 0 
BOilers, Lathes, Planer, Small Tools, eto .-$1,2oo cash .  i for easy reference. The book i. capitally well edited, , �IX plumbagp With the 011 o�.tallow for us: m the cyl ­
Address 1,600 N. Front St., Philadelphia, Pa. I and in the full discnssions which it contains on the :nder and ste�m chest of shd? valve engmes, and on 

For Sale.-One new No. 3 Pearl Printiug Press, 7xll, important questions of the day, notably on strikes, Journals, bearI�g8, etc. ? Does It no: cause greater. wear 
foot aud power ; cost $130, will sell for $100. Address W. savings banks, the silver problem, etc. ,  it will be found than a pure artI?le of lard or sperm 011 alone: A. It IS not 
E. Lewis Clevelaud O .  I exceedingly valuable a s  a guide to a clear comprehen- generally conSIdered advantageous t o  mIX plumbago 

W 1_ th
" 

I
'
d P t bl E . b t ' k t sion of the considerations involved Beginning with with other luhricants for working rarts of iron or steel. a",a s mprove or a e ngmes es m mar e ; I 

. 
d ' b d '  II t d f . t' d 3 to 8 H. P. Peter Walrath, Chittenango, N. Y. an almanac for the year, it contains a full list of Amer- 2. S�oul It e use m o o ecrease rIC IOn �n w�ar 

. .  . ican libraries, interest tables, record of the Centennial of Journals, valve seats, etc. ? A. Upon thIS pomt 
Wanted.-A 2d hand Corhss Engme, 14 to IS m. bore, E h'b't' h' t f th ' t I l t there is a difference of opinion but plumbago is rarely 

SOt 42 ' t k Add B &c B  E ill I d I x 1 l Ion, IS ory 0 e Income ax, e ectora vo es , o m. s ro e. ress rose ro., vansv e, n • , for all elections, prices of commodities, national re- used. 3. What should be the proportion to oil ? A. 
For Solid Wroug�t Iron Bea�s, e.te. ,  see advertise- ceipts and expenditures, imports and exports, the Con- The quantity is variable, some usi;,,� as much as the oil 

ment. Address Umon Iron MIlls, PIttsburgh, Pa., for stitution, lists of public officials, statistici' of popula- will take up without losing its f1mdity. 
llthoJP"aph, etc. t· f t fi ' I d t 'lr d 'r • 1 I '  d . IOn,manu ac ures, re msurance, an gran S, raI oa s, (7) .1. A. T. wrItes : . Inten puttIng up 

For book on Lubricants, R. J.Chard, 134 M.Lane,N.Y. etc. ,  besides a large amount of valuable miscellaneous half a mile of telegraph wire. Will No. IS common 
2d Hand lronPlaner built by Smith of Sal�m. Plane 13 information from reliable sources. iron wire do? A. Yes.  2. I have one line of No. IS 

ft. X 30 In. ;  price $300. A.C . Stebbins, Worcester. Mass. MONEY AND ITS LAWS. By Henry V. Poor. wire up now, but it will not work. What is the diffi­
Published by H. V. and H. W. Poor, 68 culty, and will a return wire prevent it?  A. The fault 
Broadway, New York city. may be that your earth connection is insufficient; use 

Cornice Brakes. J. M. Robinson & Co. , Cincinnati, O. 
John T. Noye & Son, BuJI'alo, N. Y. , are Mannfactur­

ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co . 's Bolting Cloth. 
Send for large illustrated catalogue . 

An exhaustive and elaborate exposition of the laws of the gas or water pipes as an earth connection; but if in 
money, treated as coming within the range of the exact your neighborhood there are no pipes laid in the earth, 
sciences, and forming a work which will doubtless re- then it would be better for you to use a return wire. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. i. 
Solid Emery Vulcanite Wheels-The Solid Original 

Emery Wheel - other kinds imitations and inferior. 
Caution.-Our name Is stamped in full on all our best 
Standard Belting, PaCking, and Hose. Buy that only. 
'rhe best Is the cheapest. New York Belting and Pack­
Ing Company, 37 and 38 Park Row, N.  Y. 

Steel Castings from one lb. to five thousand lbs. In­
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

main as a standard with those who agree with its opin­
ions. It is  divided into three sections. Under the first 
the laws of money proper are considered, and the 
reader is supplied with a clear foundation of general 
theorywhicb will enable him intelligently to compare 
and contrast the various monetary theories, which are 
elucidated with much care in ihe ensuing division of 
the work. Beginning with those of Aristotle, the 
writer examines in turn those of Locke, Law, Hume, 
Adam Smith, Dugald Stewart, and concludes with such 

For Best Presses, Dies, and Fruit Can Tools, Bliss & modern writers as Professor Francis Bowen, W. G. 
Willialiis, cor. of Plymouth and Jay St8., Brooklyn, N.Y. Sumner, Bonamy Price, A. R. Perry, and D. A. Wells, 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machiilery for POlishing and Buffing metals. 
E. Lyon & Co . , 470 Grand St., N. Y.  

Best Turbine Water Wheel, Alcott's, Mt. Holly, N.  J.  
The Niles Tool Works, Hamilton, 0., have second­

hand Machine Tools In first class order for sale . 
Friction Clutches warranted to drive Circular Log 

Saws direct on the arbor ; can be stopped instantly ; also 
Upright Mill Spindles, Safety Elevators, and HOisting 
Machinery. D. Frisbie & Co . ,  New Haven, Conn. 

Wanted.-Second·hand Gnn Stocking, and other Gun 
Machinery. Address V. A. King, Lock Box 81, New 
Haven, Conn .  

from the views o f  all of whom h e  vigorously dissents. 
The remainder of the work is devoted to a history of 
currency and banking in the United States. 

We have received from Messrs. Scribner, Armstrong 
& Co. Part II. of " Upland Game Birds and Water 
Fowl of the United States," which contains two fine 
reproductions in water color of sketches of the mallard 
duck and woodcock, besides interesting descriptive 
matter. This splendid work is being issued by sub­
scription only, at $2.50 per part. Each 'part (there are 
ten in all) contains two colored plates, reproduced as 
perfectly and as elegantly as the art of printing will al­
low. The letter press accompanymg, a model of fine 
typography, is taken from the works of Wilson, Audu­

Bound Volumes of the Scientific American.-I have bon, Coues, and other standard ornithological authori­
on hand about 200 bound volumes of the Scientific Amer- : ties. 
lean, which I will sell (singly or togetber) at $1 each, to . -;::=::;;;::;::=======::;;;;�======;­
be sent by express. See advertisement on page 142. , 
John Edwards, P. O. Box 773, N .  Y.  

A. L. Jones' Steam Trap most reliable one made. W .  
E. Kelly & Bro. , 4 6  Cortlandt St . ,  N.  Y.  

Wanted.-A strictly reliable Mannfacturing Company 
to take charge of manufacture and sale of Lempert's 
Faucet-see ScientifiC American of Dec . 8, 1877-or pur­
chaser for Patent Rights . W. S. Lempert , Fort Davis, 
Texas. 

Manufacturers sbould try the pure natural Lubricating 
oil . Prodnced and prepared by Geo. Allen, 13th street, 
Franklin, Pa. It does not gum or chill in cold weather. 
and wears as well as lard oil . Price by the barrel 30 
cents per gallon. Packages of 10 gallons sent on receipt 
of $3 .75. 

For the best Bone Mill and Mineral Crushing Ma­
chines-five sizes. great variety of work-address Bangh 
& Sons. Philadelphia, Pa. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St . , Philadelphia, Pa. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . now running; R years' constant 
use proves them stronger and more durable than wronght 
iron. See advertisement, page 142 . 

Galvanized Iron Cornice Machines.-The most Im­
proved, Straight and Circular. Prices reduced. Calvin 
Carr, Cleveland, 0., and Hewes Machine Works, Newark, 
N. J .  

Polishing Supplies o f  all kinds. Walrus Leather 
Wheels, all sizes and shapes. Greene. Tweed & Co . ,  N.Y, 

Diamond Drills, J. Dickinson, 64 Nassau St. , N. Y. 
Machine Cut Brass GearWheels for Models, etc. (New 

List.) D. Gilbert & Son . ,  212 Chester St .. Phila . ,  Pa. 
ForPower&Economy,Alcott's Tnrbine,Mt.Holly,N.J. 
Lansdell & Leng's Lever and Cam Gate Valves. Cheap­

est and best . Leng & Ogdeu, 212 Pearl St . ,  N. Y .  
Best Machinists' Tools. Pratt & Whitney,Hartford,Ct. 
Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 

Skinner & Wood, Erie, Pa. 

G. C. P. should state whether it is soft iron 
or other metal which he requires.-T S. will find the 
required information on p.  272 of the SOIENTIFIC AMER­
ICAN SUPPLEMENT, No. 17. -L. P. H. is referred to an· 
swer to G. E. S . ,  p. 268, of SOIENTIFIC AMERICAN, Octo­
ber 27, IS77.-J. S.  F. 's questions are too ir.definite.­
S. M. L. may obtain a hint from pumps of the kind al· 
ready in the market, but his questions are rather mat­
ters of experiment than of rnle.-A. , J. & W. are reo 
ferred to a discussion published in vol. 30 of the Pro­
ceedings of the Institution of Civil Engineers. The 
points are still in controversy.-J. W. -A good way to 
discover where the stoppage occurs is to drill small 
holes in the pipe at intervals. Probably there is some 
point where air is confined, or some other obstruction. 
-The data furnished by J. W. A. are too incomplete. 
-The book which C. H. requires is yet to be written.-
W. M. K. should explain what he means by " force 
of momentum." 

(1) C. H. has a lot of tobacco which is too 
strong to smoke in a pipe, and wishes to know if there 
is a cheap and easy way of curing it. A. We know of 
none. The proper way to utilize it would be to adopt 
the method practiced by dealers-mix it intimately with 
tobacco which is extremely mild. 

(2) L. P. C . . wants to know " from the 
consideration of what principle we derive the notion 
of the existence of an absolute zero in the thermome· 
ter, and how it is found. "  A. The zero of a thermo­
metric scale has no relation to the real zero of heat, or 
the point at which bodies are entirely deprived of heat. 
Of this point we know nothing, and there is no reaSOll 
to suppose that we have ever approached it. In gradu-

(8) D. H. T. asks : If two pieces of sheet 
lead, about the size and thickness of a card, be placed 
I: inch apart, the backs and edges covered with wax, 
can the space between be filled with copper solidly by 
electro-deposition? A. No one but a thorough expert 
could do this , and even then the copper deposit would 
very likely be porous and granular. 

(9) L. S. M. asks : What is the composition 
of emery wheels ?  A. Those now in use are composed 
mainly as follows: 1, hard rubber; 2, chemical charcoal 
and gine ; 3, shellac, linseed oil, and litharge ; 4, glue, 
linseed oil, and litharge ; 5, silicate of soda and chloride 
of calcium; 6, celluloid ; 7, oxychloride of magnesia ; 8, 
infusoria; 9, glue. Nos. 4, 5, and 7 are tamped or rammed. 

(10) J. H. asks : 1. At what cost per lb. 
can copper be electro-deposited on iron? A. That will, 
of course, depend on many details;  but if it is done on 
a large scale, using magneto-electric machines instead 
of galvanic batteries, then the expense of depositing 
could be reduced to about 75 cents per lb. 2. Can cop· 
per be deposited to a thickness of 7.i or 72 inch, and 
have a fine, solid surface when polished? A. Yes ,  
b y  repeatedly burnishing the copper deposit as i t  be­
comes thicker. 

(11) W. N. P. asks how to find the pitch 
of bevel gears. A. The pitch line Is at the junction of 
the curve forming the face and that forming the flank 
of the tooth. 

(12) R. C. writes : l. I think of making a 
galvanic battery of glass, 5 inches by S, and 4 inches 
deep, by cementing the bottom and end joints with 
putty and covering with shellac, placing it in a wooden 
box for protection; then placing two copper p'ates, one 
on each side, with two zinc plates in the same direc­
tion, about the longitudinal center, connecting the cop­
per plates with one wire and the zinc plates with an­
other. Would this arrangement be successful? A. 
Yes. 2. Would it require insulated wire? A. No. 3. 
Skould the zinc plates be connected to bottom and 
sides of the glass box? A. No. 4. Would it produce 
an appreciable shock? A. No. 5.  What quantity of 
sulphate of copper would be required? A. About 72 
lb. 6. Could it be arranged in .a better way? A. Yes. 
See answer to G. E.  S. ,  SOIENTIFIC AMERIOAN, October 
27, 1877. 

(13) H. G. G. writes : 1. I am making a 
telephone to work about 200 feet. How much and what 
size insulated wire shall I use in the coil to make the 
iron bar a strong enough electro-magnet ?  A. Use 72 
lb. No. 30 insulated wire for each instrument. 2. How 
large should the bar be? A. The core should be about 
!. inch round iron. 3. What battery imd how many 
cells will be needed?· A. Three one-gallon cells of a 
gravity battery. 

(14) H. K. S. T. writes : Is there any way 
by which the attractive power of a permanent maguet 
can be temporarily withdrawn, so that its armature 
may be removed without the application of a power 
equal to the attractive. power of the magnet? A. Only 
by placing another armlltnre on the maguet, but even 
then the attractive power of the magnet should be con­
sidered as if.it were divided between the two armatures. 

(15) R: S. N. asks : 1. How are friction 
pulleys made to do the best work? A. It depends 
upon the nature of the work. 2. Oan as much power 
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be transmitted by a bevel friction pulley rnnning on a 
bevel friction pulley of larger size, or a bevel Iron pul­
ley, smooth on face, as by the same size cog pillIon 
running in a bevel cog wheel of the same size as the 
iron pulley? A. No. 3. If not, how can 1 determme 
the size and width of face of bevel friction pulleYR to 
transmit a given power? A. It depends upon the kind 
of friction gear employed. 

1. What is meant by the .. lead " of fl slide valve, and 
" cushioning " of valves, pistons. etc.,  with steam? A. 
The lead of a slide valve is the amount the steam port 
is open when the piston ie at the end of its stroke. 
Cushioning is shutting in a portion of the steam on the 
exhaust side of the piston. 2. Is it necessary that a 
cylinder in a horizontfll engine should wear larger at the 
middle than at either end ? A. It is usually the case. 

(16) J. M. C. asks ' 1 . Is anything to be 
gained by wetting Scranton eoal for stove use, before 
buruing? A. Ordinarily. no. 2. Are coal ashes of any 
benefit to soil? A. We think not. 

(17) T. D. asks : Are rymer, reamer, rim­
mer, and rimer, one and the same tool? A. Yes. 

(18) F. A. asks ; What distinguishes a brass 
from a box or bearing? A. The terms brass or brasses 
refer to journal boxes fitted to some movable part, as 
a rod or lever. A box or bearing remains stationary. 

(19) L. A. asks : What determines the ap­
plication of the terms, shaft, axle, spindle, gudgeon, 
wrist pin, and crank pin ? A. There is no rule govern­
ing the employment of these terms, but in practice 
spindle is usually applied to a shaft of small diameter; 
gudgeon to a short shaft having a journal supported on 
each side; crank pin is a pin in a crank having jour­
nal bearing to connect a rod or lever to. The term 
wrist pin is applied indiscriminately to gudgeons, crauk 
pins, and pins like crank pins but not held in cranks. 

(20) A. W. C. asks how to make the 
double cyanide of mercury and potassium. A. Dis­
solve 2 parts potassium ferrocyanide and 3 parts dry 
mercuric sulphate in 15 parts of water; boil for 15 
minutes, filter hot, and, after the solution has cooled, 
gather and dry the crystals deposited. Dissolve 25 
parts (by weight) of these in water, and add 5 parts of 
potassium cyanide. The solntion may be evaporated to 
dryness. 

(21) P. S. asks how to prevent shoes from 
creaking. A. Soapstone between the soles Is a good 
remedy. 

(22) Z. W. asks : How can linen be made 
uninfiammable? A. Steep the cloth for an hour in so­
lution of 1 oz. of common sodium tungstate in a pint 
of hot water, and dip into hydrochloric acid diluted 
with 4 parts of water to fix the tungstic acid. If not 
intended to be washed, the acid treatment may be dis­
pensed with. Or, use a strong aqueous solution of am­
monium sulphate and alnm, and dry without wash­
ing. 

(23) W. K. L. asks : How is the rubber ceo 
ment, used to fasten rubber to leather soles, made? A. 
Several cements for this purpose are in use. The rub­
ber cement is made by digesting for several days, with 
occasional stirring, 2 ozs. of gnm caoutchouc in a pint 
of naphtha. It may be coucentrated by evaporation 
over · a hot water bath, or diluted by · adding more 
naphtha. The solution is more quickly accomplished 
if the naphtha is warmed-by hot water or.steam-in a 
Etrong, airtight vessel. 

(24) A. C. P. wr1tes : 1. In the manufac­
ture of transparent soaps it is directed to use 40 per 
cent alcohol. What is meant by this-4O per cent by 
specific gravity, or that 1000zs. of a mixture of alcohol 
and water at 600 Fah. contain 60 parts of water and 40 
of absolute alcohol? A. 40 per cent spirit contains 40 
per cent (by weight) absolute alcohol in 100 parts-alco­
hol 40, water 60. The strength of spirit is ascertained 
by means of a hydrometer and . alcoholometric tables. 
The specific gravity of 40 per cent spirit should be 
0'9:96. 2. Is methyl alcohol a solvent for transparent 
soaps? A. Try it. 3. It is made 95 per cent; how much 
dilution with water will bring it to 40 per cent? A. 
About 137'5 parts. 

(25) J. K. S. asks : How can wire traps be 
tinned smoothly? A. If of brass or copper, boil with 
a strong aqueous solution of potassic stannate mixed 
with turnings of tin. Or boil with tin filings and solu­
tion of cream of tartar or caustic soda. If of iron, 
pickle for a short time in dilute oil of vitriol, wash by 
immersion in a large quantity of water, dry in sawdust, 
and pass through a bath of molten tin covered with 
tallow. 

(26) D. W. C.-The paper you send is a 
hand-made, Japanese paper. It is made from the inner 
bark of the paper mulherry (Brou88onetia papyrlj'era). 
The bark is treated with strong lye to weaken the 
fibers. then thoroughly washed to remove the alkali, 
and beaten with heavy sticks on a wooden slab till it 
assumes a pulpy state. It is then mixed with rice paste, 
and, on being diffused through water, is ready for the 
process of paper making. The apparatus for this pur­
pose consists of a mat made of fine bamboo rods lying 
parallel to each other and bound together by silken 
fibers, and the whole surrounded by a narrow rim. This 
mat is dipped into the liquid pulp, withdrawn, and 
shaken backwards and forwatds with short jerks. This. 
insures the even distribution of the pulp and arranges 
the fibers across the sheet at right angles to the splints. 
The superfluous water flows away through the inter­
stices of the bamboo. Wheu the paper has reached 
the desired thickness, by alternate dippings and dry­
ings, it is removed from the mat and laid out to dry. 
Each sheet is afterward spread ont on a smooth board, 
with a soft fiat brush, and dried in the sun. The paper 
as stripped from the boards is smooth and fiat, and 
only requires the proper trimming to fit it for market. 

(27) Speaking of the effect of nickel plat.­
ing upon the quality of brass musical instruments, pre­
viously discussed in these columns, M. S. O. writes th/tt 
he knows of a Courtois piston-valve trombone whose 
quality was improved by nickel plating; that judges 
pronounce the tone actually better than before being 
plated. 
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(28) L. G. asks : 1 • .  How can small steel done. 2 .  How is the bedding made? A .  Bed wjth a Fence. barbed, J. HaUner . . . . . . . . .  , . . . . . . . . . . . . . . 199,588 Shearing machlIie, R .  T .  Smith (r) . . . . . . . . .  . . . . . . . .  8,052 

bars be magnetized? A. A simple way is to place each layer {)f putty lili:e that used upon the outside. Fence wire retainer, W. P. C . Bain . . . . . . . . . . . . . . . .  199.490 Shutter. A . Bljur . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .  199,(OZ 

bar in succession on , the' poles of a powerful electro- (40) R. 8: N. writes : I wish to bu.i1d a fiat- File. letter. W .  A
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File. newspaper. • . S . . . . . . . . . .  . . . . . . . • ........... rap. • • 0 ......,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.'18 
magnet, so that the bar to · be magnetized will act as an bottomed boat to carry 100 bales of cotton, and not to Files. sharPening. M. A . Richardson·: .. . . . . . . . . . . . .  199,578 Sled propeller. J. B. Erwin . . . . . . . .  " . . . . . . . . . . . . . . . .  199,861 
armature to the electro"magnet. Another is the meth- draw more than 16 or 18 inches when loaded ,  to be able Filter for beer pumps. J. C. A. Rohde . . . . . . . . . . . . . 199,q77 Spark arrester. A . O. Denio . . . . . . . . . . . . . . . . . . . . . . . . .  199,521 
od descri bed in answer No. 16, p. 299. ScIENT1FIc to make 4 or " miles an hour. Please advise me as to Fllter for houses. air. E. N. Diekerson . . . . . . . . . . . .  199;367 Splnning rlng, J. W. Wattles . . . . . . . . . . . . . . . . . . . . . . . .  199.604. 
AMERICAN, November 10, 1877. If su1llcient battery the best plan , whether it is be tter to have one engine of Fllter water; J. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.019 Spring. door. H. C . Stelnholl . . . . . . . . . . . . . . . . . . . . . . . .  199.888 
power' be used, the latter method produces the strongest the necessary power or two engines attached to the Fire arm. W. 11. Baker (r) . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  8,053 Square and protractor, E. Ericson . . . . . . . . . . . . . . . . . .  199.425 

ma!ZIlets. 2. What should be the . temper of bars to be b l''1re escape. W .  J. Nunn . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  199,461 Stall, horSe, J. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.411 - wheel wit cranks at right angles . and wh!lt Is the best F A Pr sk 199 571 Starn h d W T M 1"" 
magnetized ? A. If the bars are made of Jessop's steei kind of whee l for shallow water' A. A lIat-bottomed Fire escape, . . e o . .  . . . . . . . . . .  . . . . .  . . . . . .. . . . , P. an . . . organs . . . . . . . . . . . . . . . . . . . . . . . . ...... 460 
they should be glass haM. Flsh hatching apparatus. T. B . Ferguson . . . . . . • . .  199,527 Steam, absorbing the noise of; G. H. 'Buzzell . . . . . .  199,512 

boat can be made to draw less water than any other Flue cap . •  J D . . McLInden . . . . . . . . . . . . . . . . . . . . . . . . . .  199,458 Stove. car. F. C. Conley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 199.414 
(29) B. P. L. writes � I have a leaky sky. model . but will take niore power' for the same speen Fluid meter and motor. E. Anthony . . . . . . . . . . . . . .  199,897 Stove . Oil, P. Marlin . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  199.456 

light which carpenters and painters have tried In vain than it wonld if made. with liner lines. We think that Fluting machine. G. E. King (r) . . . . . . . . .  . . . . . . . . . . . 8.055 Stove pipe tblmble, Dixon & Unverferth . . . . . . . . . .  ]99.428 

to make watertight. Can you advise me how fo rem. a stem wheel driven by two engines will be preferable Fork. horse hay, L . W. Noyes . . . . . . . . . . . . . . . . . . .  ; . . .  199,318 Stove pOlish liquid, G. G. Br\j{gs . . . . . . . . . .. . . . . . . . . .  199.4Ul 

, dy it? A. The skylight should be very steep, at least on some accoun1l'. Furnace, W. F. FIagg . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  199,529 Stove. S. S . Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 199,446 
. Furnace and range. J. P. Beck . . . . . . . . . . . . . . . . . . . . . 199,847 Stove, A . Freeman . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,531 

equal to an angle of 45° . The glass should be bedded MINERALS, ETC.-Specimens have been re- Furnace . metallurgic gas. W. S. Gillen . . . .  : . .  , . . . .  199.862 Stove. J. B. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.896 
In putty as wen as , stopped with it on the outside-the ceived from the following correspondents, and Furniture structure. C. Kilburn . . . . . . . . . . . . . . . . . . . . 199,378 Stove. W. A. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,555 
bed is likely to stay when the outside putty crambles 
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Gas from gas wells. preparing. W. S. Gillen . . . . . .  199,868 Syringe. B. F. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 199.4'79 
off Iron bars are the best .  ' examm • Wit t e resu ts state : GIIS purifying apparatus, T. N. Kirkham ot aI . . . . . 199,450 Table and clothes horse . D. M . Singer . . . . . . . . . . . . .  199,� 

(30) A. B. C. as'ks : What is the method of 
Z.W.-It is an impure clay,containing much line silica Gas scrubber and washer. J. Halmore . . . . . . . . . . . . . .  199,492 '.racks. making lasting. T. B. Cox . . . . . . . . . . . . . . . . . . .  199.416 

and lime carbonate. It might be used for some polish· Gasket. W. Wallace & J ,  KIng . . . . . . . . . . . . . . . . . . . . . .  199,601 Telegraph wires, Insulating. D. Brooks . . . . . . . . . . . .  199.506 
casting brass plates for rolling Into sheets, and how are ing purposes aud for soft bricks. -C , E. B.-It Is a Gate. W . C. Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,441 Thermometer. J. S. ]' . Huddleston . . . . . . . . . . . . . .  199.442 
the monlds ,dressed to make the plates clean and quartz saud; the coloring matters are prinCipally iron Gate. O .  L . Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  199.480 ; Time signal, J. A!.. De Macedo . . . . . . . . . . . .  ; . . . . . . . . . .  199.419 
smooth ? A. The metal ingot, or plate. is cast under and manganese oxides.-C. D. -It is Itacolumite or Gear wheels. monlds for. J. H. FeIthousen . . . . . . . .  199.526 Tinware, I. F . Kearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.870 
pressure in metallic moulds, the surfaces of which are lIexlble sandstone-llexible in thin lamlnre. It contains, g-lass. hardening, tempering, etc . • F. Siemens . . . .  199,588 Tobacco-drying machine. W. B. Isaacs . . . . . . . . . . . .  199.867 
highly polished and then smoked .by holding over a gas besides the quartz sand, some talc. It has been used 

Glove fastener. J . F, Field . . . . . . . . . . . . . . . . . . . . . . . . . . 199.528 Tongs. pipe, G. A .  Harbaugh . . . . . . . . . . . . . . . . . . . . . . .  199,599 

llame. b Governor. wind wheel, J. Phillips . .  ; . . . . . . . . . . . . . . .  199.464 Top-spinning device. E. D. Maeklntosh . . . . . . . . . . . .  199,559 
' by the marble polisher. and the line sand 0 talned by 

Grain separator, H. S. Stone . . . . . . . . . . . . . . . . . . . . . .  199.594 Transom lifter. J .  H. R. Prall . . . . . . . . . . . . . . . . . . . . . 199,465 
(31) L. S. K. writes : I wish to construct crnshing the stone as a lIux in certain metallurgical op- Grate. shaking. O. P. Jackson . . . . . . . . . . . . . . . . . . . . . .  199.052 Thlnsplantlng tool, J .  C. Bowman . . . . . . . . . . . . . . . . 199.501 

a telephone, and have procured photographic plates for erations (copper smelting, etc.) ; for the manufacture of Hammer. lasting. P. F. Peters . . . . . . . . ... . . . . . . . . . . . .  199.588 Treadle motion, Woodbridge & Gerlach . . . . . . . . . . . .  199.464 
it. 1. How can I remove the enamel1 A. By heat. 2. Is artificial stones for architectural . paving, and grinding Harness. J. C. McCollum . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,56l Tree protector. H. R. Daggett . . . . . . . . . . . . . . . . . . . . . .  199.355 
it necessary that the enamel should be removed ? , A. purposes ; as materiai for crucibles and lIreboxes; in' the Harrow. M. M; Dobbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 199.421 TrUCk. R. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.372 

No. 3. Will I infringe on the Bell patent if I alter the manufacture of cheap glass, and for scouring purposes. Harrow tooth, D, L·. Garver . . . . . . . . . . . . . . . . . . . . . . . . 199,480 TruBS and supporter, A .  M .  Dye . . . . . . . . . . . . . . . . . . . . 199.(2' 

form aud retain the plate 'and magnet ? A. Yes. The line sand works well with the sand blast. It may Harvester cutter bar. R. w. I1i1f . . . . . . . . . .  :: . . . . . . .  199.551 Tug and attachment, J. D. Blinco . . . . . . . . . . . . . . . . . 199,iDS 

be used as an absorbent in drying substances, such as Heating. air and gases, T . Whitwell . . . . . . . . . . . . . . . . 199,SS8 Type-writing machine. W .  J. Barron . . . . . . . . . . . . . .  199.494 
(32) H. W. B. asks : 1. Are horseshoe mag- starch , for retaining corrosive liquids in desiccators, HeatlllJl apparatus. D. Needham . . . . . . . . . . . . . . . . . . .  1\)9;564 'J!ype-wrltlng machlne. C . L. Sholes . . . . . . . . . . . . . . . .  199.882 

Heel burnishing machine. J. W. Dodge . . . . . . . . . . . .  199,028 Valve gear. TI:IIt & Love (r) . . . . . . . . . . . .  . . . . . . . . . . . . .  8.047 
nets charged oy·an electro-magnet? A. Yes. 2. How and for the storage of explosive compounds; such liS Hides. apparatus for handling. J. T .  GorsUne . . . . .  199.564 Vehicle body. K. A . Hughson . . . . . . . . . . . . . . . . . . . .  199,548 
large should the electro· magnet be? A. As powerful as nitro·glycerin. 

. , . 
Hides. unhairing. scouring. ete .• J . A. Talpey . . . .  199,597 Vehicle seat. T. J. Hiekey . . . . . . . . . . . .. . . . . . . . . . . . . .  199.545 

can be obtained. B. How can I tell which is the posl- Hoe. weeding, W. Luckhurst . . . . . . . . . . . . . . . . . . . . . . .  199.315' Velocipede. A . M .  Buchanan . . . . . . . . . . . . . . . . . . . . . . .  199.409 
tive pole of a horseshoe magnet? A. By a compass ; If HINTS TO CORRESPONDENTS. Hoop . truss. C. W. Thompson . . . . . . . . . . . . . . . . . . . . .  199,836 VelOcipede. J. A . Crandall . . . . . . . . . . . . . . . . . . . . . . . . .  199.518 
the north pole' of the needle is attracted to one pole of We renew our request that correspondents, in referring Horses. hitching and securing. F. W. Schwiers . .  199,881 Ventilating cars and ships, J. M .  Keating . . . . . . . . .  199.554 
the magnet, then that pole is south, hecause .. unlike to former answers or articles, will be kind enough to Horseshoe. J. L. Dodge . . . . . . . . . . . . . . . . .  . . .  199,422 Ventilator, H. M. Farnam . . . . . . . . . . . . . . . . . . . . . . . .. . 199,426 

poles attract . ! '  name the date of  the paper and the page, o r  the number Horseshoe nail machine. Wheeler & Loring . . . . .  199,488 Ventilator and chimney cap, J .  Walker . . . . . . . . . . � 199.599 

Why are bits of paper, when thrown into a tumbler of the question. Hose coupling, W . . A. Cuwell . . . . . . . .. . . .. .. . . . . . .  199,349 Ventilator for windOWS, L. D. Harvey . . . . . . . . . . . . . 199.488 

of water, attracted to the sides of the vessel f A. They Correspondents whose inquiries fail to appear should Hose. carhonlc acld attachment. J . S . ·Halsey . . .  ' 199.4811' �lSe. Cook & Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '199,517 

are drawn by the inftuence of a power called attraction . t h If ' h Hose nozzle. C . H. Rodlg . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,576 agon standard. J. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . 199,489 
repea t em. not t en ,publlshed , they may conclude Hose to couplings. attaching. W. A. Caswell . . . . . .  199,850 Washboard. F . L .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.60'7 

the same which manifests itself In capillary action, as that. for good reasons, the Editor declines them. The Ice cream freezer. T. J .  Soden . . . . . . . . . . . . . . . . . . . . . .  199,'76 Washstand, W. E. Bueer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,510 
In raisiug the oil in the wick of a lamp. address of tlie writer should always be given. Indicator for boilers. A .  W. Vandorston . . . . . . . . . . 199.598 Washing machine. W. & A. E. Robarls . . . . . . . . . . .  199.467 

(33) H. F. writes : Our roof was coated Inquiries relating to .patents, or to the patentability Ingot mould stripper. T , James . . . . . . . . . . . . . . . . . . .  199.553 Wa.shlng machine. Wantz & Strasbough . . . . . . . . . . .  199.608 
of inventions, assignm!,nts, etc.,  will not be published Injector, S. Fowden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  199,580 Washing machine. C. A .  Dodge . . . . . . . . . . . . . . . . . . .  199.858 

with tar, which has been partly scrapei off, and now Japanning. M .  Bray . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .  199.504 Watch guard tip, C .  E. Hayward . . . . . . . . . . . . . . . . . . .  199.885 
the ordinary paint will not answer well, as the remain- here. All such questions, when initials only are given, 

Jewelry. W. Riker, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,580 Watches, potance for. C. V. Woerd . . . . . . . . . . . . . . . .  199,892 
I tar i h· 1. • are thrown into the waste basket, as it would 1111 halt of ng s tQo t IC .. ill some places. . With what shall I Key retainer. J. W. Johnson . . . . . . . . . . . . . . . . . .. . . . .  199,447 Water clo�et,·shlp's. J. E. Jones .. . . . . . . . . . . . . . . . . . .  199,868 
paint the roof? A. Yellow' ocher is a finer paint than our paper to print them all ; but we generally take pleas· Knife scourer. A, E. McDonald . . . . . . . . . . . . . . . . . . .  199.457 Water closet valve, J. J>emarest . . . . . . . . . . . . . . . . . . . .  199,418 
the ordinary metallic paint. Perhaps a little shellac ure in answering briefly by mail, If the writer's address Ladder, A. R. W. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,500 Water closet, J. Sargent . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  199,682 
varnish mixed with it will make it stick to the tar. is given. Ladder. G. Carlton . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . .  199,514 Water meter. H. Chandler . . . . . . . . .. . . . . . . . .  199,8151, 199,8152 

Lamp, W. H. Garllek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.522 Water wheel, D .  Cushman (r) . . . . . . . . . . . . . . . . . . . . . .  8.049 
(34) J. O. asks how to make a concrete OFFICIAL. Lamp, J .  F . Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.578 Wells, working. H. M. Gillesple . . . . . . . . . . . . . . . . . . . . .  199,538 

llooring for .stables and farmyards. A. To make a per· __ LamP. C . Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,675 Wells. ram for. A. Alexander . . . . . . . . . . . . . . . . . . . . . . .  199.488 
manentpavement, excavate to the depth of 2 feet, and' Land roller. R. W. Bunting . . . . . . . .. . . . . . . . . . . . . . . .  199.508 Wheel, J. H . Moss. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,568 

lay in the . largelU .stone ycu . cau procure,'l foot deep. I N  D E  X 0 F I N V  E N T I O N  S Land roller, W. Gutenberger . . . . . . . . . . . . . . . . . . . . . . .  199,586 WhIp socket. A. H. Law . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,3'l4 

Fill in upon this bed enough small stones of egg size to FOR WHIm Lapping machine. H. N. Range . . . . . . . .. . . . . . . . . . . . 199,3'l9 Winding and reeling, W. L. Bright ot aI . . . . . . . . . . .  1911.848 

level it very smooth, ,carefully filling all the interstices Latch. reversible. C . H. Labelle . • • . . . . . . . . . . . . . . . .  � ' 199,452 ' Windmill. T. N. Shephard . . . . . . . . . . . . . . . . . . . . . . . . . .  19U73 

between the large stones. Now procure a quantity of 
Letters Patent of' the 'United State. were Lathe, gauge. E. Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.5& Window fr8.me, M. Ca.sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.515 

coar.e gravel, entirely free from loam, and fill In up to Granted In the Week Ending Lock for valises. chaln. J. R. Rheubottom . . . . . . . . 199.468 WIre-barbing maohine. T. B. Doolittle . . . . • . . . . • •  199.524 
Loek. time, M. A. Dalton . . . . . . . . . . . . . . . . . . . : . . . . . . .  199.520 Wrench and saw set, J. Backer. . . . . . . . . . . . . . . . .  199.489 

within 6 inches of the surface. Let this remain in this January 22, 18r8, Look. time. L, C . & S .  M. Lillie . . . . . . . . . . . . . . .  ; . . . . .  199,454 Yoke, neck. J . Helmerl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,548 
condition until it has uiIdergone a· thorcugh settling and 

AND EACH BEARING THAT DATE. 
Lubrlcatlnll device, F. B. Walton . . . . . . . . . . . . . . . . . .  199,602 --

packing by being subjected' to a heavy rain. You will MaU bag catcher. J. A. Bo.a1s . . . . . . . . . . . . . . . . . . . . . . . .  199.499 
now have a solid, substantial bed for yOUl' concrete, [Those .marked (r) are reissued patents.] Marble. ornamentiIit, G . Hubmann . . . . . . . . . . . . . . . .  199.866 
which may be made !IS follows : To B ibs. of clear sharp Marquetry. J .  Dill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,52'� 
sand add 1 barrel of good cement, dry. Thoroughly A complete copy of any patent In the annexed list. Mashing. G. Ellenberger (r) . . . . . . .  . . . . . . . . . . .  . . . . . .  8,050 
Incorporate' �B sprinkle enough water upon the mix: Including botll,the speclftcatlons an�'. drawtngs; will be , Match safe and lamp. C. Jacobi . . . . . . . . . . . . . . . . . . . . .  199.«4 

ture to make' a paste, stirring it wen. To this paste add Metals. separating molten. F. J .  Seymour . . . . . . . . .  199.475 
furnished from this office fOr One dollar. In . ordering; . Mlddtlnlrs, preparing and treating, F. Wegmann . .  199.605 2 barrels of stone, chips QIld 2- barrels of coarile gravel 

but only liS much, however, as 'the paste ,will take 
u'P. please state the niImber and date of the patent desired, Millstones , C. p ,  Kemmerer . . . . . . . . . . . . . . . . . . . . . . . . . 199,871 

and remit to Munn & Co., 87 Park Row. New Yo�k city, MIllstones. W. Steele. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  199.591 

[A copy of any of the above patents may be had · by 
remitting one dollar to MUNN & Co . ,  M Park  Row. New 
York city .] 

THE 

J dtutifit �mtritJu. 
Mix thoroughly and deposit it immediately on the bed. ' M rt bl k C A Dldd 199 420 . , 0  ar, SC . .  • • en . . . . . . . . . . . . . . . . . . . .  • 

The Most PO.p-'·, f ,  Selenilll. e Pan"f In the Worl •• letting it fall from the barrow, and leveling it off to its Arbor for gardens, I . . Clark . . . . : . . . . ; . . . . . . . . . . . . . .  � 199.368 Mosqnlto net fr8.me . H . Nyvall . . .. . . . . . . . . . . . . . . . . .  199.566 ... ..� 
proper height. The whole lIoor should be covered with Auger. T . W. Wissinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.891 Motor. spring. J. Schreiber . . . . . . : . . . . . . . . . . . . . . . . . . .  199.470 THIRTY-THIRD YEAR. 
as little delay as possible , and when laid should  be com- Ax blanks, msklng. W. Acheson . . . . . . . . . . . . . . . . . . •  199.892 Nut blanks. machine for, G. B. Hill . . . • • • .  , • • . • • . •  199,546 --
pressed by a rammer such as 'is used by street pavers. Axle boxes, gasket for. G , S. Winslow . . . . . . .. . . . . .  199.890 Ore jigger. S. Bradley , . . . . . . . . .. .. . . . . . . .. . . . . . . . .  199,502 Only $3.�O R Ye",r tnel;'di n Il' P08tRlI'e. Weekly. 
Fiulsh with a thin coat of pure cement mortar, to bring Back and shoulder brace. J .  W. Partridge . . . . . . . .  199.468 Organ,actlon. L. K. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . .  199,429 , , ' 52 Nu mbers a Year. 
the surface to complete evenness, and do not let it dry Bag holder. A . ,Brnbaker . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,5(Ij" Paper, folding and counting, N. S. Clement . . . . . .  ;IlI9.� ' --

too quickly, but wet it occasionally so that it may have Barrel, A . W. Blye . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,405 Paper machine, i. Dunbar . . . . . . . . . . . . . . . . . . . . . . . . .  199.369 ThIs widely circulated and splendidly illustrated 

all the water it will absorb. Bee hive. M. A . & N. J .  Carriker . . . . . . . . . . . . . . . . . . .  199,518 Paper panels. C. 11ansen . . . . . . . . . . . . . . . . . . . . . . . . . . .  199,436 paper Is published weekly. Every number contains six-
Binder for letters. H. H. & J. R; Edwards . • • •  199,525 Paper pulp from salt water "lants. W.E.Farrell . .  199,427 1 teen pages of useful Information, and a large number of 

(35) C. E. C. asks :  Who is supposed, by Book binding, I. Reynolds (r) . . . ... . . . . . . . . . . . .  . . . .  8.056 Pavement, I. Merchant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.562 original engravings of new inventions and discoveries. 
the latest standard authOrities, to ' have built the pyra- Book binding. I. Reynolds , . . . . . . . . . . . . . . . . . . . . . . . . . .  199,0'72 Pen. marking, J. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . .  199.471 representing Engineering Works. Steam Machinery. 

mid of Cheops? A. The pyramids are attributed, to the . Boot·and shoe stlfi'ener. W, H . Richardson ,  . . . . . .  199.574 Pencil sharpener. W. H. Keys . . . . . . . . . . . . . . . . . . . . . .  199.448 New Inventions, Novelties In Mechanics. Manufactures. 

th ki f th f d· Boot cleaner, G. F. Blauvelt . . . . . . . . . . . . . . .. .. . . . . . . 199,497 Photographic plate holder, B. F. Baltzley . . . . .. . . .  199.491 Chemil!try, Electrlcltv. Telegraphy, Photography. Archl-
ree ngs 0 e ourth ynasty-Cheops, ,Cephren, Boot jack. J. B . Laulfer . • . • . . • . . . . . . • • • • . • • . . . .  , . . .  , . 199.557 PhotographiC vlJmettlng device. PrIce & Campbell 199,466 tecture. Agriculture. Horticulture. Natural History. etc. 

and Mycerinus . Bottle capper. J. Sacksteder . . . . . . . . . . . . . . . .  . .  . .  199,1iBl Piano hammer, ·A . ,0 . Hall . . . . . . .  ' . . .. . . . . . . . . . . .. . .  199,5117 All Classes of Readers find In THE SCmNTIFIC 

(36) C. C. P. writes : '  We have planned to :Brake. A .  K. Hadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,;184 Picture frames. clamping. M. Rose . . . . . . . . . . . . . . . .  199,579 AMERICAN a popular r/!8'U11116 of the best scientific in-
Brake. car. J. a,nd J. G. Hardy . . . . . . . . . . . . . . . . . . . .  199;540 PIn. safety. W . A. Butler . . . . . . .  , . . .  , . . . . . . . . . . . . . . .  199,511 formation of the day ; and it Is the aim of the publishers 

ccustruct a large factory building as follows : The side BrIck machine. H , C . Sergeant . . . . . . . . . . . . . . . . . . . . .  199,4'72 PIns, planing blanks for clothes. A'. · Hall, Jr . . . . . .  199,364 to present it In an attractive form. avoiding as much as 
walls to be built up of 2 by 6 lumber laid broadside Broom binder, J. W . Clilf . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.412 Planter. E, L. Bergstresser . . . . . . . . .. . . . , . . . . . . . . . . .  199.401 possible abstruse terms. To every Intelligent mind. 
down and spiked together, the outside and inside of Buckle. E. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.586 Planter, J. W. Fawkes (r). . . . . . . . . . . . .  . . . . . .. . . . . . . . .  8.054 this journal alfords a constant sUPl>ly of Instructive 
the walls to be lInished with two good. coats of water, Burial cases. S . Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.495 . Planter, E. R .  Carr . . . . . . . . . . . ' . . . . .  ; . . . . . . . . . . . . . . .  199,410 reading. It Is promotive of knowledge and progress In 
lime, and "and, keyed on by driving broadheaded nails Burnishing machine. J. Siever . . . . . . . . . . . . . . . . . . . . .  199.592 Planter. J . L. Wright . . . .  . .  . . . . .  ; . . . . . . . . . . .  , . . . . . . .  199.465 every community where it circulates. 
Into the walls. Will the wood thus incased be liable to Butter. artificial, W: E . Andrew (r) . . . . . . . . .  . . . . .  8,048 Plow. E.  H . Babcock et aI . .  · . . . . . . . . . . . . . . . .. . . . . . . . . .  199,398 Terms of Subscription.-One copy of THE SomN-
rot? A. Girders and 'beams In lIoors, incased In a Can tor oysters. J. J. Phillips . .  . . . . . . . . . . . . . . . . . . .  199,569 Plow. F . A. Barrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.493 TIFIO AMERICAN will be sent for <nUl year-52 numbers-
similar manner,' have been subject ,to " dry rot." Can soldering apparatus. T . Bown . . . . . ; . . . . . . . . . . 199.406 Plow. L. J Lowe . . . . . . . . .. . .  · . . . . . .. . . . . .  · . . ·, . . · . . . .  · 199,558 postage prepaid. to any subscriber In th e United States 

Car coupling, H. M . . Grover . . . . . . . . . . . . . . . . . . . . . . . . . 199.483 Plow, E. yeiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199,608 or Canada, on recelJ>1; of t hree dollars and twenty 
(37) L. S. , writes : I wish to bring water to Carpet stretcher. It. Parrett . . . . . . . . . . . . . . . . . . . . . . . .  199,462. Plow. c. L. Ja!lkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . .  199.448 centll by the publishers ; six mouths. $1.60 ; three 

my house from a spring dlBtant nearly half a mile."  Carriage. chlld�8 . R .  G .  Britj;on .. . . .. . . . . . . . . . .  , . . . . 1\l9,5Q5 Press. baling. W. H . Burgess . . . . . . . . . . . . . . . . . . . . . . . . 199,509 months. $1.00. 
There is sufficient fall. Shall l use stone se'Yer pipe, or 

Carriages, holdbaek attachmeut. M. W. Spanldlng 199,589 Press , cotton and hay. G.  Ertel .. . . . . . . . . . . . . . . . . . . .  199.880 Ciubs.-one extra copy of THE SCIENTIl!'IC AMERI-
nld b d 

Cariridge capping lmpjeri\ent; T. M. Wallis. " . 199.600 Press. fuel. N. A ldrich . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 199,894 wllI b r d ti f club f:/fJV Il1J1JBcriber8 wo ore pine logs be beaer? The latter, with 1� Chaln. J. L. Heel�y .. . . . . .. . . . . ; , "  . . . . . . . . . . . . . . . . . 199.542 Propeller. E. J. Hulbert . . . . . . . . . . . . . . . . . . . . . . 199.549. 199.550 OAN e supp Ie gra s 
O'I' OVOI'l/ 0 0 inch bore, ,can be delivered at 5 cents a foot. Would a Chair. sewIng·macblne. S :  D .. Granger ' . .  , . . . . . . . . . .. 199,5115 Pulley illock. E. B. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . 199.400 at $3.20 each ; additional copies at same proportionate 

pipe made of them be durable ? A. At the lower end of Chimneys. A; Banmm . . . . . . . . . .. : . . . .  : . . . . . . .. . . . . .  .'199.899 Pump, J. J . Stuarl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.596 rate
. 

Postage prepaid . 

the pipe there will be considerable pressure. which Churn. J. M. Hill .. . . . . . .. . . . . . . . . . . . .  : . .  : . . . . . . . . . .  199.547 �ml>. force. W. F. Raymond . . . . . . . . . . . . . . . . . . . . .  199,880 One copy of THE SCIE>lTIFIC AMERIOAN and one COpy 
wonld force the joints of the stoneware pipe. The Chum dasher. G. Sprague . . . . . . . . . . . . . . . . . . . . . . . . .. 199;414 Pump, lubrlcatlng; E . ·G , Felthousen . .  . . . . . . . .  199.428 of THE SoIENTIl!'IO AMERIOAN SUPPLEMENT will be sent 

pine logs would answer, If placed low enough in the Clam baker. J. L. Stroub . . . . . . . . . . . . . . . . . . . .  . .  . . 199,595 Rail Joint. H. vy. Hammersmith . . . . . . . . . . . . . . . . . .  199,48'l for one year, postage prepaid. to any subscriber In the 

ground to be always more or less saturated with water Clothes washer. N . H. Long . . . . . . . . . . . . . . . . . . . . . . . . .  199.455 Railway signa!. A ,  R. Swift: . . . . . . . . . . . . . . . . . . . . . . . 199.364 United States or Canada, on receipt of sewn dolla ... by 

as In this condition the 7 are less likely to decay. We Colfee percolator. J. C, Jensen, . . . . . . . . . . . . . . . . . . . . .  199.445 Railway signal. F. L. Pope (r) . . . . . . . . . . . . . . . . . 8.044. 8,045 the publishers; 

have seen sprnce logs constituting au old dock tali:en 
Collars. die for making. G. K. Snow (r). . . . . . . . . . . .  8,046 Hallway switch, D ,  Polloek . . . . . . . . . . . . . . . . . . . . . . . . . . 199.570 The safest way to remit Is by Postal Order. Draft. or 

f Cooker. feed. A . Stewart . . . . . . . . . . . . . . . . . . . . . . . . . 199.599 Rake , horse hay. W. Adriance . . . . . . . . . . . . . . . . . . . . . . 199.486 Express. Money carefully placed Inside of envelopes. 
out 0 a cellar excavation near the river, which were Cooler. milk. O. S. Bliss . . . . . .  ; . . .  . . . . . .  • . . . . . . . . . 199.404 Rake. horse hay. W , Aldrich . . . . . . . . . . . . . . . . . . . . . . .  199.487 securely sealed, and correctly addressed. seldom goes 
apparently as sound as they were the day they were put Com husker. G. Meader . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  199,316 Rake , horse hay. J, C. Holton . . . . . . . . . . . . . . . . . . . . .  199.440 astray, but Is at the sender's rlsk . Address ali lettera 
in-which; by the record, was 68 years before. These, Corn shelling machine. W. M .  BIalr . . . . . . . . . . . . . . . 199.496 Rawhides. boarding or breaking. W. Coupe . . . . .  . 199.415 . and make all orders •. drafts, ete . ,  payable to 
!",wever, were constantly immersed in the water, which Cornet. C . G . Conn & E. Dupont . . . . . . . . . . . . . . . . . . . 199,516 Rivet-setting machine. M. Bray . . . . . . . . . . . . . . . . . . . .  199.503 M U N N' IJt, CO.,  
rose in the grQund t o  within 5 feet of  the surface. B y  Corset. L, T .  Smith . . . . . . . .  , . . .  : . . . . . . . . . . . . . . . . . . . 199,587 Roiling metal bars. S ,  Trethewey . . . . : . . . . . . . . . . . . . .  199.482 37 P k R ow N ew York putting an iron ferrule o u  the sleeve end of the log Pipe Coreet.sprlng. J . Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.417 ROlling metals. , D . Jones . . . . . . . . . . . . . . . . . . . . . . . . . . 199,868 ar , ·  

you mliy drive in the small' end 'sttificiently tight to pre- Cotton sweep. W. W. l'IPller. : . . . . . .  ; . . . . . . . . . . . .  199.590 ROlling mill. C. H Morgan . . . . . . . . . . . .. . . . . . . . . . . . . .  199,459 'The Post",l Union.-Under the facilities of the 
vent leaking. CulInary vessel, O. e. Bliss . . .. . . . . . . . . . . . . . . . . . . . . . . 199.403 Rowing machine. G Goldie . . . . . . . . . . . . . . . . . . . . . . . . .  199.482 Postal Union. tbe SCIlliNTIFIC AMERICAN Is ncw sent by 

Cultivating Implement. W, H. Thomas . • . . • • . . . . . . 199.481 Rubber arllcle. DUnbar &; Lothrop (r) . • . . • . . . .  , . . . .  8,048 : post· direct from New York. with regularity. to subscrlb-
(38) G. D. B. writes : We have in our town Cultlvater. B. F. & L. W. Needham . . . . . . . . . . . . . . . .  199.565 Ruler. G. Soltmann . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 199.588 · ers ln Great Britain. India. Australia, and all other 

a new hall whiCh has an echo. The hall ie 75 x 50 feet, Cuspadore. E. A. Hel<th. . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.541 Safe. D. 0, Palge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 199.567 British colonies ;  to France. Austria. Belgtum, Germany, 
and 21 feet high. What will stop the echo ? A. See Dental englnes, 'J . W . Gilbert . ;  . . . . . . . . . . . . . . . . . . . . .  199.431 Satchel handle, G .  HaveU (r) . . . . . . . . . . . . . .. . . . ; .. ;. ' · 8.05;1 , RUBS!a. and all other European States ; Japan. Brazil . 

vol. 22, p •. 356; VOl, 80, pp. 202, 324; also vol. 82, p. 186. 
Dental engines. J . Re Qua . . . . . . . . . . . . . . . . . . . . . . . . . . .  199.400 Saw-filing machine. O. W . Le Mar: . . . . ' . . . . . . . . . .  , . .  199,458 1 Mexico, and all States of Central and 'South A.merlca. 

P h ha ' . ' tIi "  .' . ' . ..:.' 1-" " Dental engines. E. T. Starr . . : . . . . . . . . . . . . . . . . . . .  , . . .  199.477 Saw mill dog. B. D. Whitney . . " . . . . .. . . . . . . . . . . . . . . .  199.887 Terms, when sent to foreign countries, Can8da excepted. 
er �ps e ngm� e POSItIon of · t,;,,, spea ... er Ii desk Iloor stop and holder. H. Knowlton . . . .. . .. . .. . . . . ; 199.451 B/lw mlJl head block. B. D. Whitney . . . . . . . . . . . . . . . . 199.SS8 I $4, gold, for ScmNTIFIC AMERICAN, 1 year ; Ill. gold. for 

may nnprove the so�d.. . Drill. roCk. E. S. Winchester . . . . . . . . . .. . . . . . . . . . . . .  199.389 �Ies. l>latform. W ,  B . Daniels . . . . . . . . . . . . . . . . . . . .  199.856 1 both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 

(39) :(j,: G; asks : 1: . . .slto�ld" plate glasil_ be Drilling machine. D �cMurtrle . . . . . . . . . . .  ; . . . . . . . .  199,877 Screen. window. c. Ma
. 
then;' . . . . . . . . . " 

.
. . . . . . . . .  , . . .  199.560 year. This Includes postage. which we pay. Remit by 

_.. Engine regn}atOr. N .  G. Herre&holf • • • • • • • . . . . . . . .  199.544 Screw-cuttlng die holder. J .  F. Brlnekmann , . . . . .  199.408 postal order or draft to order of Munn & Co., 31  Park 
bedd"" When put int A.. Yes; but it I" not always Feather renovator, W. A. stewart . . . . . . . . . . . . . . . .  ; 199.4'18 SewIDa maohlne straw braid O. F. BOIIworth . . . . . 199,500 ' Bow. New York. 
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I B LAKE ' S  STO N E  A N D  O R E  B R E A K E R  AND C R U S H E R .  

Inside Pair", each l nseJ'tion _ _ _  " j}  cents a line . 
Back Palre, each insertion - - - - $1.00 a line 
lilngravin{l8 may head advertisementli at the Bame rate 

For breaking hard and brittle substances to any size. Endorsed by the leading Minins, 
Man ufacturing, and Railroad corporations In the United States and Foreign Uountries. 
First Pre,J!!ium wherever exhlbtted".and hundreds of testimonials of the hWhilBt chan'actor. 

A NEW SIZE FOR PltuSPECTING AND LABORATORY USE. 
per line by measurement, as the letter presB. Adv61'­
tiBemen� must be received at publicatilJii qjfice as early 
as Jl'rida'l/ mmning to appear in next iB8ue. 

IT ALL STONE CRUSHERS not made or llcensed by us, containing vlbmtory convergent jaws 
actuated . by a revolving shaft and lIy-wheel, are Infrlngements on our \>8tent, and makers and 
users ot such will be held accountable . Address 

B IJAKE CRUSHER CO., New Haven, Conn. 
Founded by Mathew Oarey, 

1'186. 

BAIRD' S 
W O R K FO R A L L 

In their own localities canv ... sing for the Fireside 
Visitor, (enlaNedl 'Weekly and Monthly. LarJl'est 
Paper in the World, with Mammoth Chromos Free Bill: Commissions to AScents. Terms and OutlIt Free. 
Aadress P. O. VICKERY, A Ulrusta, ltlni ne. 

GOLDWATCH and CHAIN ONLY 5 2 0  
Oheap .. t in t"" World ! Sampfe 
WATCH and CHAIN FREE to 

.Agents. C. M. LININGTON. 47 ,Jackson St. , Chicago. 

I !!I! c�!�!!e�or !!��v
'
en 

I Wells and selling Licenses under the established 
American Driven Well Patent, le ... ed by the year 
to re::;i>onsible parties, by 

I W M . D. A N D R E W S  &. B R O. ,  
I NEW YORK . 

FOR PRACTICAL MEN. l i The George Place Machiner� Agency 
Machinery o f  Every DeScl'iptlOn. To our business of Industrial Publishers, we have 121 Chambers and lOS Reade Streets New York added that of Industrial Booksellers and Im\>Orters, and ' • 

��i:R�g:N����to:L v�':,aW����IgfB�����r:Cl�� 8 '  d MILLING MACHIN.ES all styles 
Ing the most recent Issues from the English and Amerl- ra lner , and sizes. 
can press. Universal Index, Gear Cutting, and Plaln. Screw Mu.-

Our new and enlarged CATALOGUE OF PRA.CTIOAL A.N:ri chines and Vises . Addres�J for
. 
Illustrated circular and 

SCIENTIFIO BOOKs-96 pages, 8vo.-sent free to any one prices, B. M. M. 00 . , 131 Muk St. , Boston, MaRS . 
who will furnish his address. 

ur- A Select list of Books on Metals, Metallurgy, ����.! @fn���4'i:;'����e�:'�lf'ae;�; b:i�o�: 
of a choice Collection of Practical , Scientific. and Econ­
omic Books , with prices , sent free upon application. 

. 
S

I O O�:�o!:'!:'!o':,n!�;::N�:Y E A R  L Y men to 8el1 01lf' TEAS to DEifERS. Contract NO PEDDLING. C. A. LONG & 
00 • • N ... " I;  6 1'1111er Blovl:, Deubon. Bu..t.OJdC&JO.m. 

P AT E N TS SO L D. 

Pond's Tools, 
Eng i n e  Lathes, Planers, Drills, &e. 

Send for Catalqgue; DA VID W. POND, Successor to 
LUCIUS W. POND. ",oreNter, Mas". 

S3GOLD PLATED WATCHE8. Cheapest 
In-the known world. 8aonpl� Watch Frse to Af/enl8, Address. A. CoULTER & Co., � 

65 �e�t��u�ti\�fc
S
'L�J�c��

m
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E A G L E  F O O T  L A T H E S ,  n Improvement in style. Reduction m 
rices April 20th. SmauEngine Lathes 

. 

glide Rests, TOOlS,

. 

e

.

tc. A

.

lSO Scroll and 
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfIts 
for Amateurs or Artisans . 

WM. L. CHASE & CO., 
95 & 9'1 Liberty St., New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
. MANF'S CONCERNS .- Huerk's Watch­
man's 'I'lme Detector. oo\>8ble of aOO111'8tely con­
trolling the motion of a watchman or P8trolman at the 
dlJl'erent stations of his beat. Send for circular. 
J.E. H U EKK, P . O .  Hox 9 '2' 9, Rosto n , Mas. 

N. B .-The- suit_lnst Imbaeuser &> Co., of New York, 
w ... decided In my favor, Jllne 10 1874. cA · flne was 
assessed against them Nov. 11,]876, for selling contrary 
to the order of the court. ....ersons buying or using 
clocks infringing on my patent will be dealt with ac-
cording to law. . . 
Anderson's Safety In kstand.-Don't spill, spoil 
�
ens

i. 
or soil lIngers. Over 150,000 sold. Sent In exchange 

S T E A M P U M _P S. 
Fln'ltrF§':���WK�ft¥iilJI�:BJJ�A, 

Send for Circular of recent . patented improvements. 
'l'HE NORWALK IRON .WORKS CO., 

PrIces Reduced. South Norwalk, Conn 

PROPOSALS 
To Engineers, Builders, Contractors, Architects, 

Measurers, Artisans, eta. 

The ONL Y American Publication on 
Engineering Specifications 

an4J Contracts . . 
By L� M. HAUPT, Pr<lf. of Civil Engineerinlr, University 

of Pennsylvania. 
An Octavo Volume of 320 pages ; cloth ; $3. 

HENRY CAREY BAIRD & CO . •  INDUSTRUL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 W A.LNUT STREET, PhlladelphIa .  
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. For terms, address EUROPEAN and UNITED STATES _ A'I1U'I1'l.OOIn .. �,-' ''''' "" N 

PATENT EXCHANGE, 200 BroadwaY, N. y. Box 2801. 

CONTENTS.-Chap. I, DraWings ; II, Estimates and 
Measurements of Artisan's Work..§peclJlc Gravities, etc.; 
III, Specl:flcatlons for River and .... rbor Improvements, 
Municipal and Architectural Works Railroad Gradua­
tlon� Masonry and Superstructure, Bridges, Ralls, Roll­lp.g .. tock, etc. ;  IV, Advertlsements ;  V, Pro\>OSalSckVI. LOFTS TO L ET, 

WITH STEAM PO W E R. �'ig !fe�to�1,%
t�':r�����g��oth sides and ends, 

Desirable location ; all the conveniences adapted to 
any manufactllI'ina' purposes where good light Is re­
Quired. Al>ply on the premises. 

GEO. W. REA l) & CO. , �OO Lewis .St" foot lith & 6th Sts., E. R. 
THE 

Hnroka Baml Sal. 
In constructing thIS machine, we 

have aimed to make It. as dmple In 
its oonstructlon as was consistenti 
:n�o�;fe:!l �:n�e�::.� �:n:a$e 
succeeded In prodtrclng a good and 
substantial saw at tlie unWe-
��W;:��u&.�ad

o
lre��OO

. or 

FRANK & (JO., 
1" 8 Terrace St., Buffalo, N. Y. 

BREAD FOR WORKING MEN. 
How can It be secured ? 

" Th�-Labor Problem in the Umted States," . 
by too 1!JdA,tor o! a �t New York Journal ANSWERS 
THE QUESTION. HlghIy endorsed by the Nt. Hon. John 
BrlJlht, Thurlow Weed, Mr. Scrlmgeour, David A. Wells, 
Bishop Llttlit0hn, and all who Mv8 read (t. 

A'Hg.�WM'o'MB"lls�:!.��ffslt&
e
����:�

s
S;�· 

THE DINGEE � CONARD CO'S 

ifoSES We denver Strong Pot Roses, outtabl. for i t. ftow'!inq, safely by mail, at all ·D08t-ollice.. :; III id 
VRl'let,esl llourChOiCel 8.l1 1abefed, fO:ll}f' 12 fO _9 
for 83 : 26ror llll!,;.36 or llll 6 :.76 for .� 3". 
Sen<Horour NE w GUIDE ·J.'O R C L E, 
and ohoose from over 000 finest sorts. Our rea !!tpe­
eialty iwro,� and di8tribut'fug ROBes. THE DINGEE 
.. OONARD CO •• Ro8 .. Grow.'1'"8.west Grove.ChesterCo.,P .. 

I HAVE INVENTED A SUCCESSFUL 
Cotton Picker. Half Interest otfered for means to get a 
Patent, etc. For full lllt1'tlcularsL !"idress J. ff. SMITH, Monticello, Arkans .... 

FORCE OF WIND. HOW TO ESTIMATE 
the Necessary Stremrth of Roofs, Towers, Tall Chimneys, etc., to witbstand tne Wind. The Solution of aU Prob­lems of the kind, with numerous Formula. ' Contained In SOIENTIFIC AMERICAN SUPPLEMENT No. 109. PrIce 10 cents. To be had at thIs Office and of all news-dealers. . 

S N Y D E R ' S  " Little C iant " 
STEAM ENGINE. 

For Farmers, Mqchlrilsts, 
Printers, and all requlrlng 

LIght Power. 
Sizes from One to SIX H. P. 

Prices tor EngIne and Boller 
c )mplete, from $150 to $450. 
We make the Strongest Boaer 
and the Best EngIne In the 
country. Call at our Factory 
and examine, or send for free 
lllu,trated and Descriptive 
Cata��WDER BRO� • •  

Fulton S t . ,  N e w  York. 

T H E  S C I E N C E  of L I F E ,  
OR, SELF_PRESERVATION'. 

Two hundredth edition, revised and enlarged, just pub­
lished. It Is a standard medical work, the best In the 
=�

s:, 
l��:a�;���l: ��rd'I��3��r.;I:�

e
�'1!'!i 

by the National Medloal Association; It contains beautl-{�:'A� ;�'J'a�ff�:!��lr�!f��;
e
a'ti'Fo:ri!.:'g:'p���.TIr� 

dis'lases, the result of many years of extensive and suc-
c
�g!�nf;lr.�":nt � ��s

'T��u��n�:m
F
���t 

c
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t
� ; Il No person should be without this valuable boOk. �he tg�t'�l: :..��&t

e �n���f.>Io� to�l!::
tr

�3a::s��'it��� 
H. PARKER, 4 Bulflnch st., Boston. The author may be 
consulted on au diseases requiring skill and experience. 

Smitb'iI M n n n al of Telea-roUby.  l R ? 8 ,  
WITH TELEPHONE SUPP1,EMENT, 

Contains complete descrlntion of The Tele1>1Ion8 In Its 
�ected sl' ape, with· illustrations and fnstructlons. 
a:;.!.a�e
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rfi�a���
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s'fr��\igg ��JfI�n�l 1ir.s�T!l'�:r::�':,� 

Price 3'i.':"ll:�T goJtg,a�., 8 Dey St. New York. 
Telegraph and Electrical Ap\>8ratus and Material of 

every deSCrlntlon. Wm, l'lU!1llators, and materials for 
Teleph,one "ines. Fine Silk-covered Wire and other 
lDateria18 tor .7'ei&J>hom JjJ:»J187'Im�tI always lu �ck, 

'rHE UNION IRON MILLS, PIttsburgh, Pa. , Manu­
facturers of Improved wrought Iron Beams and 

Girders (patented). 
The great fall which has taken place In the prices of 

�/ifi'},i{'Bb1"ilbiMf���,�����s �'io
c
g:�\'i:'e��oe� 

cIal attention of· Engineers, Archrtects, and Builders to 
the undoubted ad vantages of now erecting Fire Proof. �iW�l��J��g�h r:flir

::��� 
P
O":'ii';;It,�lg� 

o
� l:.��� 

contemplatlIIg the erection of fire proofbulldinJl:s-'l'HE 
COST CAN BE ACCURA'l'ELV CALCULATED, the 
cost of Insurance avoided,and the serious losses and In-
�r�rKtlg�s%W�s1�::�;'!.,::t1,.�al�f�bn''lf:.r�.1f�

e ft'�; 
believed, that were owners fully aware of the small 
dllference which now exists between the use of Wood 
and Iron, that In many cases the latter would be adopted. 
We shall be pleased to furnish estimates for all the Beams 
complete, for any specllIc structure,so that the dI1ference . 
In cost may at o.nce be ... certalned. Address . CARNEGIE, BROS. & CO., Pittsburgh, Pa. 

WANT ED SALESMEN for . whole •• !e hou ... 
Liberal salary; traveling expenses paid. 

A.ddress R. lit Co., box 1364, Cincinnati, Ohio. 

11200 8a181'Y. S.lesmen wonted toB.lloar 

. 

Staple Gooda todealera. No }:leddlinio 
����:8�idg .�e

.G���e&�w� 
2, 4, 6 " 8 Home Ss." CiDC1w1&L1, 0.. 

Lathes, P l a n e rs,  S h a pe rs 
DrillSl Bolt and Gear Cutte� Milling Machines. Special 
M.ach nery. E. GOULD & E.uERHKRDT, Newark, N. J. 

B I G 84-page Picture Book, free. My plan beats 
au to make money. Is easy, honest, and pays 
you $10 a day . DAVID C. COOK, Chicago, lll. 

! I New and Improved ! !  
Engraving Process-! ! ! !  

Perfect Substitnte for Wood·Cuts. i(;to-� �lIJU;:: �IJ63 Duane 8t New)Ork. '" 
�� �P-� 

Ot! � 0 Pl!llIeQ send stralP' ""Jl..:.I\1!� 
for 1.u"'II,ar� � � 

MUGH ....u...MrL"' 

B. WESTERMANN lo CO., New York , 
Have just publ!shed a new edition of their 

S C I E N T.I F I C C ATALOQUE, 
Contalnlllg the latest.and most prominent 

German, French, English & American Boaks , ON 
Natural Sclenc.es, PhysiCS, Chemlstn'lPhotograPhY, Phal' 

mac
fi Mathematics, Astronomy, M nln" Metallur.gy, 

CI .. 60:��r����cut{;���ur�Ortl�gn��!�gy, 
38 Pnlres Octavo. Price 1j} cents, refunded on 

receipt of orders. 
There Is no similar Catalogne Artvlng, like the above, a 
Synoptlo List of the leadmg Pub11catlons In au the three 
lanIruages on the dlJl'erent branches of Science. 

proper 

B. WESTERMANN & CO., . Foreign Booksellers and ImJl.orte,§. j}!J4 Broadway, New J: ol'k. 

DON'T FAI L TO U S E  
Massey's Revolvl�l! Shoe Heel Protec�or. 

BUSSEY REVOLVING SHOE HEEL CO • •  
t;� Broadway, New York. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prioes Greatly Redueed. 
7000 in successful operation. 

rmm NEW l' AIiI1'!LZ'l' rOll. 
Sent free to those 

James Leffel 8G Co , 
Springfield, O. 

109 Liberty St. , N. Y.  City. 

MINE ACCIDENTS. MECHANICAL AP-
pliances for use In case of Explosions, etc. l;ly CHAS. 
HAWKSLEY and EDWARII' B. MARTEN. A paper read 
before the Institution of Mechanical Engineers. Ehrh­
teen Illustrations of the most approved apparatus lor 
qulckl g water from mmes, �romptlY restor-� r 'tii:t"eht���i i.n��the����:�::'� 
blued • Engine, and Air Compressor ; Air Lock, 
and Po b e Winding Gear. , Contained in SOIENTIFIO 
AMERIOAN SUPPLEMl'JIIT No. 105. PrIce 10 cents. To 
be had at thls · ofllce and of au newsdealers. 

Wood-Working Maohinery, 
Such as Woodworth Planing, Tonguelng\ and Grooving 
����.f

e
�e:?o�

e
��c1.���

s
M��P==�°'M'oJgf:�

t � 
fle-Saw Machines, and Wood-Working Machinery gene-
rally. ManufM-Fli'jgIl'ly, RUGa & RICHARDSON ' 26 Sallsburti Street, Worcester, Mass. 
{Shop formerly occupied bv • BALL &_00_.) ___ _ 

p /\.rr E N T  COL D  RO L L E D 
S HAF TING . 

The fact that thIs shafting h ... i5 per cent. greater 
�li,"e�J'u:e?�:.Id���'u"n��!tt�C'tt� N:'o�f��':.�mr:.3. 
We are also the sole manufacturers of the CELEBRATED 
COLLINS' P AT.COUPLING and furnish Pulleys, Hangers, 
etc'j of the most approved stoles. Price list mailed on apu Ica� ��reet, 2d and at A�:n�sLIIR!t���a. 
190 S. Canal Streetls

Chlc�o, lll., and MUwaukle, Wis . 
ur- 3

to
'\¥b£tY'R ��l\ InF�¥>i
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lj-EO. PLACE & CO., 121 Chambers St., N. Y. 
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t�lp�le g��ree���rlsg�T�lled postpaid on 
J. M. STODDART & Co., 723 Chestnut St., Phlla. ritVERTICAL SCIENTIFIC GRAIN 

Mills and Black Diamond Mill Picks are our 
specialties. Before purchasing elsewhere 
send for price list·. 

A. W. STRAUB & CO., 
ZZ31 Wood St., Philadelphia, Pa. 

SCROLL SAWYERS SEND FOR TWO 
elegant Illustrated design lists. Swiss saw blades per 
doz., 10c. Best G8I'I1U1II.h2'ilJu 100. Agent new Lester Saw. 

C. H. P AJ:<KER, Coldbrook Springs, Mass. 

$8 ¥o«:I���1I�IIfJ§tIl�l\q,f.\v�t.!'s����� 
IMPORTANT TO 

Yarn and C9tton Goods Dyers, Callto Printers, 
aud Mauufaeturlol!: Chemists. 

A new, very short, safe, cheap, easy, and practical way of dyeing Turkey Red and other. fl'st colors on Cotton fibres, by a practical yarn ·and piece Turkey Red dyer of long experience. How to make the naratlonlh to �f'l1,*�tfg� =:i,
a
�J,�s���fand •

. 
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I
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B R, 

RISDON'S I M P RO V E D  
TURBINE WATEll WHEEL 

of Turbines at Centeno 
�ifj�Xi,o!ltl(�n]llie

c������ltS 81 all stil8es 

T. H. RISDON & CO., 
ll'it. Holly, N. J. 

Jlnuufaeturers 9f' MILL Dl!CHINERV. 
$100 SA. VElD. 

Send for recelpt to make composition ronge ; also In­
formation Artven for electro solutions. By .lncloslng ,1 a 
recelnt wIlrbe g!ven and warranted. Address 

BYRON & PETERS, 853 Seventh Ave., N:;Y. city. 

THE HYDRAULIC RAM. HISTORY OF 
Its invention. The latest improvements1tI1d working of 
the Ram ; most successfnl Dlnlenslons, Valve-seats. 
etc. Flscber's· Ram, and others . . Contained In SCIEN_ 
TIFIC AMERICAN SUPPLEMENT No. 1 1 10 Price 10 cents. 
To be had at this ollice and ot all newsdealers. 

NEW UNITED STATES GOVERNMENT Baker Rotary Pressure Blower. 
Rules In Respect to Boilers Boller Inspection, Stamp- ·(FORCED' BLAST ) 
Ing and·Testmg of .Boller Plates , Fire Apparatus, and Warranted superior to any Boat Lowering DeVIces and Life Preservers. Instruc-
tions t<l Ins

8
eCtors, and Tests of Boller Material are to other. . �� W�:rs":" rl:'e

co
l..�t. �li;�:C'l�\S o�"A�g���� WILBRAHAM BROS. 

�
i
���'t!}��dl(:.r��v,:�Mgi:�:ii�;

e
�/ptl-&,� 2818 Frankford A:ve, 

No _ 1 13. Price 10 cents. To be had at this office and PHn; • .ADIliLl'HIA.. of au newsdealers. ., 

·WANTED Men In each State f
.
or the Detective VANDERBURGH, WELLS & CO., 

-Service and to report crime. Pay ��:6�iti\JH�Is¥3,rp n.I,},'M'RN��\����:J2�: 
liberal. Inclose stamp, and address AMERICA N .AND EUROPEAN SECRET SERVICE CO., CinCInnati, OhIo. B IG PAY to sell our Rubber Printlng Stamps . Samples 
FOR NEW ILLUSTRATED CATALOGUE OF FOOT free .. Taylor Bros. & Co., Cleveland, O .  
Lathes, Scroll Saws, Small Steam Enldnes and Amateur's 
Tools, send stamp to Ohase & Wooaman, Newark, N. J . 

The H 0 A 0 L E Y 
P O RTA B L E  S T E A M  E N G I N E _  

WITH AUTOMATI CAl CUT - OFF R E G U LAT O R  
A N D  B A L A N C I' U V A L V E: . 

THE BEST ,.� MOST ECO N O M  ICAl ENGINE  MADE 
SEND FO R C IR C UL A R  

TheJ.C.HOADLEY G O .  LAW R EN C E .  M A S S .  STAT E WHE�E YOU  :�w TH�� _  _ �� 

N O M E N C L A T U R E  O F  BUILDING 
Stones and Stone M ... onry. By J. JAMES R. CROES, 
WILI,IAM E. MERRILL, and EDGAR B. VAN WINKLE. 
A paper read before the American Society Of Civil En­
Artneers An exhaustive article on Stone Cuttinlr and 
Masonry various Methods of Dressing, and 'Tools 
emft'B'i

ed, with 34 illustrations. 19 Tools, ustrated, 
fiJed, �rcW!��:a���a�8wn��ft�g
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Pointed, and Crandalled Stones, etc.· · or Pean 
Hammered and Patent Hammered s. Bush 
Hammered and Rubbed Stones. Diamond Panels. 
n���

e, �&"fiI��t�tyg-.:'8 �a
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tlons. 'tiontalned In · ScIENTIFIC AMERICAN SUPPLE­
MEN·T No. 113. Price 10 cents. To be had at this 
office and of au newsdealers. 

ErJ.b�J!llf= Addre •• ROSS BROS .. No. 512 Main St .. RICHMOND, IND. 

SPARE THE CROTON AND SAVE THE COST. 
Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 4UWater st., N.Y. 
who control the :patentforGreen'eAmerioon Driven Well. 

PATENT M I NERAL WOOl. 
Incombustible. The eest non-conductor. For illustrated 
description see SCIENTIFIC AMERICAN of January 12th 

A. D. ELBERS, 
SHEPARD'S CELEBRATED P; O .  Box 4461. 26!1i Bro8Clway, N . ·y. 

$� O �mw Cu tt ing  Foot Lathe. 
50 :Oelk��t�c.c�:At'1Jc� 

n
�:dlg ��B�I�

rcl Foot and Power Lathes, Drill Presses, 
����h��:f�tu�s�����T�.:t ��\':i�:g�f �:'llt�

r
"io�t�:'��sfg� 

artisans. 
H. L. SHEPARD & CO., S8, 90 & 9Z Elm St�._ .  Vincinllatl, � .... 

J ENN ING S '  WATER CLOSETS 
PRIOr< R ,  DUCEO S fND FOR C 'ReULAR 
84 BUKMAN 0 f R FEI Nf W YORh 
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Harrison>s , Sistem of ·Grinding ! 
Illustrated Catalogue Now Ready. 

Cut Brass Gears, lIst tree. Gnmt,l94 Bevetly St;; Mston. 

[" .. ide l'all"e, eaeh insertion • • •  '1:S cent .. a· line. 
Back PRlre, each insertion . .. . 81 .•  00 R line. 
Pfngravings may head advertillements at the same rate . per line, tty meaB'Url!1l!!1nt, as the letter press, Adver-

NE·W STANDARD FL O URJ.NG ltl "CLLS. ' . '. R OCK DR I Ll I N(;  MACH I N ES 
A N D  

tillements must be received at publication ojfice as early 
as Friciay morning to awear in next illsue, !very Man His Own PrintBr ! �o:a!�ec�:!�: 
II print cards, labels, etc. at ua;rter rinter's prices. 

. arge press; for circu,ars, etc., ,a. Sen! two B.C. stamps fOr catalogue. 
KELSEY & CO., M'f'rs, Meriden, Conn. 

Old Theories Horizontal Grinde .. , SlOw Runners, 
Full:y Exploded. Fine Flour, High Speed, and Econoo 
ndcal Millillg FUlly Established • . . . . 

A NEW Copy For All. 
Millers and Edltois please,address 

EDWARD HARRISON, 
No. 13� Howard Ave. New Haven, Conn. 

Steel Name Stamos. 
N. r. S l'liNtaL W ORKS, 87 � assau St. ,  N .  Y .  

2:; ��: Mh�t.Thc.
Ct-e�Y.�e:Jt� c��".is�, N� 

H. R,. �OH,THINGTON. 239 BROADWAY NEW YORK. Hydraulic Works, Van ilrunt . Street, Brooklyn. Manufactures Pumping Engines for Water Works. In dally use at 100 stations . Also Steam Pumps, Water Motors and Water Meters. See SOIENTIFIO AMERICAN ��I�Pl�:.1���' January 27th, 1877. Prices largely reduced 

ADVERTISERS :��i� When thei r  advertising is properly placed . 
For list of best medlums, address EDWIN ALDEN'8 A�Vrl:�rg{,�G 

174 ELM STREET, CINCINNATI, O. t:7"BC8t rates tn tile be..,t PIlPers.� 
8en� for catalogue. Estimates and informatlon free. 

TUNNELS AND ROOK-BORING MA" Drako ls Cornor �or CoIDns and Caslrets CIDNERY. BY" John Darlingtop. Particular!'.> Dimen-lJ lJ 11 1 I slons, and Methods employed III the Mont uenis, St. 
The annexed engraving exhibits a new corner for Gothard, HOOSRC? Sutro, MU8conetcong, and Severn 

coffins or caskets, whie,h is strong, easily applied, orna- I Tunpel.. RapidIty of Work, Performances and Cost of 
mental and Is productive of considerable economy in Vanous Machines, Amount of Water, Compressed Air, 
moo. No. 1 represents foot end of smallest coffin, and I· e�c., reqUired! and nine illustrations. The Altenberg 
No. 6 that of the largest sized casket, the relative sizes Zmc Mlries, A x-Ia-Chapelle!' Perseberg Mines, Sweden; 
showing the proportions. Nos. 2, S 4 and 5 represent , Shaft at Salzberg Altenwa d t. Marie Colliery.i Pierre 
intermediate sizes. The comer Is offered to mann- I Dennis Pit ; Stahlberg Musen, l7Ussla ' Gouley uolliery ; 
facturers at a moderate royalty per COffin or casket. It Dryrook Iron Mines ; SI� Francis Level, Yorkshire ; 
will be found Indispensable to all who once nse It. Ad- I Frede.rlchsegen Wrexam Mm�ral Mines; Johann Collier:y, 
dress the patentee, LEWIS W. DRAKE, Hazelton, Pa. PrUSSIa ;  Maesteg Tunnel ; Cymbran ; Dokoath ; South 

Jarvis Gas Consuming Furnace. 
!'or Setting Steam Boilers. Will burn screenings with mxu<ll mixture of soft coal without blower, also gre"", wet �. Three bollers set this way will make as much steam 

as live old way. Address A. F. UPTON, Agent, 
Boston, Mass . 

Crofty; Oornwall ; Cam Brea, Cornwall !' Ballacorklsh, 
Isle or Man. For each Mine or Tunne Is given the 
Number of Holes in Heading, Character of Rock, Labor 
Employed, Time, Cost, etc. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT No. 109. Price 10 cents. To be had at this office and of all newsdealers. 

FR I E DMANN'S PATE NT 
INJEOTORS and EJECTORS 

Are the Most Reliable and Economical 

BOILER FEEDERS 

AIR C O M PRESSORS 
MAN UFACTURED BY BUR LEIGHROCKORILL C O  
SEND fOR PAMPHLE T F ITCIi B UR'� ,..ASS.  

MACH I N I STS' TOOLS.  
NEW AND IMPROVED PATTERNS. Send for new Ulustrated catalogue. 

Lathes, Planers , Drills ,  &0. 
NEW HAVEN MANU F ,\ CTURING co., 

N ew H av_, C onn. 

H A RT F O RD 
STEAM BOILE R  

Inspeotion & Insuranoe 
COMPANY.  

W, B .  FRANKLIN, V .  Prest 1. M. ALLEN, Pres't. 
1. B. PIERCE, See'y. 

MEOHANICAL DRA WIN G. -BY PROF. 
c. W. MacCord. A series ot practlcal lessons ln Mechan­
Ical Drawing, acco,npanled by caretully prepared ex­
amples for practice, with directions, all 01 sfmple and 
plain character, Intended to enable any person, loung 
or Old, skilled or unskilled, to · acqulre the art of draw­
lng. No expensive Instruments are Involved. Any per­
sou with slate or paper may rapidly learn. The series 
&'f:���rd\':.."w'f'n

o:,
t :g�n��:,�.n�W!tr:.�t

n�!?:a�� dt:e�'lt. 
��e t�sr.:fg�f�i:�r.Fcl;!��egsl:�up�Li�lIli�*,g!: 
&8�3�: J2�3B; 1�' l�; 18: 1�; �t: ��: �!: �:: 4�, 46 47, 48. Prlce lO cts . each ' or, $8 10r the en­
tire series of thirty-three numbers. To be had at this 
office and of all newsdealers. Steel Oastings, 

From M to 10,000 Ibs. weight, true to pattern. An Invalu­
able substitute for forgings, or for malleable Iron cast-
I�� 1r�ui�nMIl��rtrS'�tlt �1�<Jd�& �3'sr�':t��d And Wate� Oonveyors P. J3LAISDELL � CO., 
�VELINA STREET, PHILA DE],PHIA, PA. ' 

CA VEA'.I'S, COPYRIGHTS, TRA DE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with .the publica· 
tion of the SOllllNTIFIO AMlilRIOAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

. 

Iuthis line of business they have had OVER THmTY 

Tl!lA1ill',lIXl'lIlRIENOE, alid now have unequaled facilities· 
for the preparatiou of Patent Drawings, SpeciftcaHons, 
and the Prosecution of Applications for Patents in the 
United States, Ca;;adtl, and Foreign Countries. Messrs; 
Mnnn & Co. also a.ttend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
tenns. 

We ll9lld free of charge, on · application, a pamphlet 
contarntng further infOrmation about Patents und how 
to procure them ; directions concerning 'Trade Marks, 
Copyrights, Designs, Patents, .Appeals, Reismes, In­
fringements,  Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

. 

. IN EXISTEN CE. Worcester, Mass., 
MANUFACTURED EXCLUSIVELY BY 

N A T H A N & D R E Y F U S '
Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' 'fools. 

NEW YORK. 
A l so Pate n t  O i lers a n d  L u b r i cators. 

Send for CRtalolrue. 

PATEN'I'S AT A U CT I O N � 
BOGARDUS' PATENT UNIVERRAL ECCEN­

TRIC MILLS-For grinding Bones, Ores Sand Old 
CrUCibles) Fire Clay, Guanos, Oil Cake, feed, Corn, 
Cprn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, CoJfee, Cocoanqt, Flaxseedt Asbestos, Mica, 
etc., and .whatever cannot be grouna bi3 other mills. t�Jo�.P.rl¥�M§6��e::�c��gr �a11M����Glit 
DUS, corner of· White and Elm Sts., New York. 

Patent Atmospheric Gas Burner, 
���:f�:�� E:�� �1��eC::�ut����a6'll'f�';}¥&t;� 
that wlll burn with Its mouth downward and not heat 
back . 

A. H. WATKINS, 294 Harrison Ave . ,  Boston, Mass. 
0.' Send for Circular with Testimonials . 

YALE YE RTICAL MILL 
Iron Frame ; ]'rench Burr ; Self-oi11ng ; �gl�t'i.���M; ��� �:i�� in:d<iJ��1;i 

finished, cheapest, 
and for quality 
and a n t i  t y  

superi­
world. 

Yale 
. __ ' __ '._� ; ___ . ll  _�: 

Regular Monthly Sales the !!rst week of each month 
by George W. Keeler, Auctioneer, at his salesrooms. 
58 Liberty ·Street. N. Y. For terms, etc., address The 
New Y ork Patent Exchange, Room 11, 55 Liberty StrOOt. 

Bound Volumes 
O F  THE 

Scien tine American. 

Vois. of the Old 
Series contain one 
year's numbers, 
and the New Se­
ries six months. 

NEW SERIES . 
VRl . U : :18 Comes. 

u 28. �10 u 

" 82 . .  18 

r�i¥X��YIivr�iii�:�1�� Aa�ie���rl
s c������iig.rs ��res. on receipt of price . 

[MARCH 2, . 1878. 
'THE TAN ITE 00 . .  

. .  �TRO UDSBURG, FA. 
E M,ER Y W HEE .LS A N D C R I N D E RS. GEO . •  PLACE, 121 Chambers St.,  New York Agent. 

THE RAILROADER, TOLEDO, O., A HANDSOME 
16-page monthly, devoted to the illterests of railroad employees of every branch of serVice. Subscription $1 a year. Send for a speCimen copy. 

· 1874, 1 8 75, 
SCIENCE RECORD .  

A few copies of these . splendid books are offered at 
the following very low prices. . 

Among the subJects, the following are the most note­
worthy, exhibiting in- a condensed form a general ac .. 
count of the Progress of the World : 

CHEMISTRY AND METALLURGY, 
NICS AND ENGINEERING, 

RICITY, LIGHTs HEAT, SOUND. ¥:Lf3J llJWflbJJltlR��TS, 
A UL'l'URE , 
RURAL AND HOUSEHOLD ECONOMY 
MATERIA MEDIC A ,  THERAPEUTICS, R YGIENE 
NATURAL HISTORY AND ZOOLOGY , 
METEOROLOGY, TERRESTRIAL PHYSICS, 
GEOGRAPHY, ���k8*6J:'D MINERALOGY. 
BIOGRAPHY AND NECROLOGY. 
Eaoh yearly volume contains about 000 octavo pages, 

including a large number of handsome engravings. 
They are bound· In substantial and handsome bindings. 
and Will be mailed on receipt of $1.26 each, Address 

MUNN & CO . ,  PUBLIBHlIlRS, 
37 Park Row. New York city. 

J.iqold "Rints-all shades, llnest In the world. 
Fire Proof Paint, for Wood work, &c. Roof PRin�, for Tin Roofs, Iron WQrk, &c. Roollng, with white Fire Proof Coating. ROOfC

.
oRtinlr, for restoring and preserVing old roofs. Cement8! for Retortsj Fnrnaces, Leaky Roofs,&c. Steam PIpe and Boi e.r Covel·inlrs. SteRm Packing, A sbestos Boards, Fire Proal Coatinjl"s, Sheathings and Roollng ]<'eks &c. These artICles are ready for use, and can be easiiy ap_ plied by any one. Send for Sample8, Pamphlets. Price Lists, &c. 

H .  W. J O H NS M A N U FACTU R I N G: COMPA NY, 
87' Mald en Lane, Ne_ York. lPHILADEJ,p

.
HIA BRANCH,jOO Arch St. 

Also DOWNIE TRAINER & CO . , Hoston . 
for

. 
S. W. HEMPS'l'ED & 00 . . Columbus, Ohio. 

sale by M. M. BUCK & CO., St. Louis. �HiJ'Is���Ru��8N,�� ���. 
RA I LWAY &. MACH I N ISTS' SU PPL IES. Pat. Lubricant, Bolts, Nuts, Washers, Lag Screws, i'iIn Blowers, Jack:. Screw� Packing, etc. ALBERT J:>RIDGES, 46 Cortlandt �t., N. Y. 

BRADFORD MILL CO. Suooeslora to Jail. Bradford " C9. JlANUFACTURJj:RS ot . French Buhr Mill.tone., Portable Corn & Flou r Mill .. 
S m td Machinel, etc .. 

Also, dealer. in Boltin« Clothi DD4 General Mill Furnishing. 
Oftlce&FactolT. lIS8W.lldSt. CINCINNA'I'I, O. 

W.'R.Dunlap,&e. 
ON APPLICATION. 

OTIS' M:�hi���y. OTIS BROS . & CO " No ; 84S Broadway, New York. 

Forei"n Patents .-We,also send, free Of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents III all the principal · conn­
tries of the world. American inventors should besr in 
mind that, as a general rule, any invention that is valu­
able to the patentee in this country is worth eqnally as 
much in · England and some other foreign conn tries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex­
elusive monopOlY to his discovery among about ONlil 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. 'l'he facilities' of business and 
s,eam communication are such that patents can be ob­
tained abroad by our citizens almost as easily as at 
home. The expense to · apply for an English patent is 
$75; German, $100; French, $100 ; Belgtan, $100; Cana­
dian, $50. 

JOHNp�8���f�3, Ne", York. 
EsTABLISHED 1844. ______ -'-_--'_ PATENT SCROLL AND BAND S AW MACHINES A JOSEPH C TOD'D 25 EXTRA NEW Y E4.R CARDS, . with :«J ets .  speciality. CORDESMAN, EGAN & CO .. , Cincinnati, O. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 26. 1867, can be supplied 
with official .copies at reasonable cost, the price · de· 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw­
ings and speCificationS, may be had by remitting to 
thiB office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit fo� the Bame 
as above, and state name of patentee , ·  title of inven­
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents. sent free. A handsomely bound 
Reference Book, gilt ' edges, contains 140 pages and 
many engravings and tables important to every pat­
entee and mechanic, and is a uBeful hand book of refer­ence for everybody. Price 26 cents, mailed free. 

. Address' · 1I1JNN &; CO" 
Pttbllshere SCIENT-IFIC. AMERICAN, 

3'1 Pal'k Rc)w, N. Y. 
·BRAN011 0FFIOE-Corner of 11' ·c.nd .. rttn Stf'68tB, 

Washington, D. O. 

. . . ' .
. , . Samples 80. . J. � HUSTED, NASS.<u, N. Y .  

(Formerly o f  Todd & Rafferty), ENGINEER and MACHIN- ----=.-------''-''-''---..,--''::...--�..:.:..---

��Chi:��: ���J' i:�r�:a��eOi1�:;���� 
- 'f�s:'i1f:!�� 

facture Baxter's New Portable Engine of 1877, of one 
horse power, com�lete for $125 ; can be seen Inoperatton 
��rn:.ll

s�lii�;. J �ic���::' s�:�g1��°J':s�ft�tr���;��� 
lar and price. Address . 

,I .  C. TODD, 10 Barclay St. ,  New York, or Paterson, N. J. 
Pvrometers; ���n:h:&�n.lila!le�pe�� BOiter Flues,J!uperheated Steam, Oil Stills, &c. 

HENRI W. BU LKLEY, Sole Manufacturer. 
149 Broadway, N. Y. 

W .  W. SHARPE &; CO. , 
A D V  ID R CL'.I S I N  G A G FJ N T S  2� PARK RO W, NEW YORK. 

Advertisements written, appropriately displayed, and �r�ti'!�· ��� �1�::'���� c����:a?t:;W::�gi Pe��e��pt'g'-; 
1I1e forthe accommodation and inspection of rd vertisers. 

ICE A'l' $1.00 PER TON. 
The P ICTET ARTI F IC IAL  I CE  COi, 

LIMITED, 
Room 51, Coal and Iron Exchange. P. O. Box 3083, N. Y 

TO ADVERTISERS ! ��a�!n"!r� 
AYEeliP&: SOiti:.heMANU'AL 
FOR ADVERTISERS. 160 t!vo.pp . . More comple� than an1 which Lave vreceded it • .  �ive9 the nam� 
circulatIOn, and advertising rates of several thouSand 
newsp,apers in .the · 1 Uni�d States and Oanada, . an4, 
contams more mfonnatlOD of value to an advertiser" 
than can be found in any other publib&tion. AlI ' lists 
have , been carefully revised, and where practicable 
prices have been reduced. The special offers a.re 
numerous and unusua.lly advantageous. Be- Bure to 
send for it before spenning &!lY mon�y: in ne

. 
w�ai

.
r 

advertising. Address N. W. AYER & 0 ,  A:i/VP:rUD!1l MEN:tS, Times BuildUJc, PIUlade!p 

INTERNATIONAL EXHffiITION FOR 
Agricultural Machines and ImplemeJ}ts, Hamburg, 1878. Under the auspices of the S

. 
ectlon for AgI�culture and 

Horticulture, and the Union of German Manufacturers and Dealers In Agricultural Machillery, an International Mart will be heId.in Hamburg .from the 13th to the 17th �al�����'i.1 i�;le�:n�;�I���' I1�/i·'Iri'.ftr'Wcl[o��uI� sending exhibits to this . international market can be obtained 1'rom . the . bureau . of the · committee,· whose officers are announced herewith. Addr.ess Committee . of the International Market for Agricultural Machines and Imp�em£ffi'iilR\; �o�· ����'i.E8J.' J:=��f: 
Moulders 
B. C. MACHIN ERY CO., 

Battl e Creek� Mich. 

PERFEOT 
NEWSPAPER FILE 

The Koch Patent File, for c.reserving JiBWllPRpers, 
'�"f��i�:s

re':i'it�fS��tt��:s �e�h�eWcW�i�r'l� 
EIUCA N and SUIENTIFIC AM1';RICAN SUPPLEMENT can be . 
supplied for the low price of $�.50 bY. mall, or .'1.25 . at the I office of this paper. Heayy board sides ; Inscription 
." SCIENTIFIC AMERICAN," .In· lrilt. Necessary for every oQe who wishes to preserye tlie paper. 

Address 

N SCHLEMMANN, Treasurer; Dr. RICHARi:l 
, Recorder. . 

....UNN & 00 THE " Scientific Amer.ican" is printed with CRAS. .IlL " ENEU JOHNSON & CO.'S INK. Tenth and Lom-
Pobll,hers SOIENTIlIO AHERIaAlf. bard Sts • •  Philadelphia, and 59 Gold St" New York, 
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