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PNElJlU.TIC TRAB'SJ[lSSIOlf. 

I'BOH .. BLEOTBIOlTY AND THE BLEOTBIO TELIIGR.APlI," BY 
GEORGE B. PRESCOTT. 

The transmission of messages between the branch and 
central stations in the large cities, by means of pneumatic 
tubes, constitutes an important and valuable feature of the 
modern telegraphic establishment. 

Messa.�s are sent from the Central office of the Western 
Union Telegraph Company, New York city, by compressed 
air, and to the Cen� 
tral oftlce by ex­
haust air, the en­
gine, pumps, and 
valves being at the 
Central office. In 
our large illus­
tration, Fig. 1, is 
represented the re­
ceiving and sending 
station in the oper­
ating room of the 
above named com­
pany's b u i l d i n g. 
rhe tubes on the 
right are those in 
which messages are 
dispatched; f r o m  
those on the left 
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air, and for alternate forwarding and receiving through a 
single tube. The arrangement of the single sluice valves is 
shown in Figs. 2 and 3, on page 178. T is the tube which 
forms the prolongation of the underground conductor. 

To receive a carrier at the Central office the lower end of 
this tube is closed by raising the hinge valve, C (which has a 
rubber packing); the stopcock, V, is then turned, which es­
tablishes a communication, through T and S, with the vacu­
um main. A vacuum is produced in T, and the valve is 
kept closed by atmospheric pressure. The carrier, on arri-
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the roller,j, thus opening a valve within the cylinder, L, and 
establishing communication between the reservoir of com­
pressed air and the tubes, M and T. The carrier is there 
forced forward in the tube, and whenever its arrival is an­
nounced by the electric bell, the slide· is pushed back to 
its normal position. 

If the rod, I, were connected rigidly with the crossbar, 
d, a certain effort would be required to push back the 
slider, owing to the friction due to the pressure on the sur­
face of the obturator. This effect is avoided by making the 

rod, f, slide in the 
crossbar between 
the limits, b and l, 
for, in pushing it 
back, the inclined 
plane first 

-
leaves 

the roller, j, and the 
compressed air ceas­
es to enter the tube; 
then the crossbar 
meets the ring, l, 
and the rod, f, re­
moves the obtura­
tor without diftlcul­
ty. 

The greater por­
tion of the parts 
which form the 
valves are made of 
brass. They are at­
tached to strong 
boards, the one in a 
verticala.nd the oth­
er in a horizontal 
position. The latter 
forms the table, and 
receives the carriers 
to be sent, and those 
which are received 
from the corre­
sponding offices. 

The accompany­
ing diagrams show, 
Fig. 4 a back view, 
Fig. 5 a section, and 
Fig. 6 a top view of 
the double sluice 
pneumatic valve. 
The following is a 
description of the 
method of using it 
and of its action: 

messages are re­
ceived. The mode 
in which the mis­
sives are prepared 
for transmission is 
described in detail 
further on. It will 
suffice to say here 
that the paper is 
folded and inserted 
in a felt-covered 
case. A valve is 
opened and the lat­
ter insert�d in the 
lower end of one of 
the tubes. The valve 
is then shut, and in 
thirty-two seconds 
the case travels 
through about 2,100 
feet of tube and ar­
rives at the Broad 
street station, the 
f a  c t being an­
nounced by the 
sounding of an elec­
tric bell at the send­
er's table. To make 
the journey through 
the 3,308 feet of 
tube, between the 
Central office and 
the Cotton Ex­
change, occupies 
about 55 seconds: 
the compressed air 
which empties the 
case being under a 
pressure of about 9 
lbs. Although by 
using greater press­
ures a higher veloc­
ity is easily attain­
able, the above is 
found to answer 

PImUItATIC TRANSMISSION IN NEW YORK CITY. 

To send a carrier by 
the forwarding or 
outward tube, the 
mode of working is 
as follows: The car­
rier containing the 
message is inserted 
up the mouth of the 
pneumatic valve, P, 
Fig. 5, into the mes· 
sage chamber, M, 
until its buffer is 
held by the contrac­
tion at C, which is 
the true diameter of 
the message tube. 
(The illustrations 
show the valve in 
lts normal position.) 
The handle, H, is 
then drawn for-

practical requirements best. To draw cases from the sta­
tions to the Central office a vacuum of some 12 inches is em­
ployed. The number of messages transmitted daily between 
the hours of 8 A.M. and 5 : 30 P.M. averages, we are in­
formed, from two to three thousand. The arrangement of 
the apparatus is as follows: To the pumps are attached two 
large mains, one for pressure and the other for vacuum. 
These mains are carried from the engine room to the oper­
ating room, where the pneumatic tubes are situated, and are 
of such dimensions as to obviate the effect of the intermit­
tent action of the air pumps. The valves are of two kinds, 
single and double sluice,. and are so arranged that they can 
be employed for exclusively forwarding messages by com­
pressed air, excJusively receiving messages by exhausting 

val, forces it open, but, as the shock which the carrier re­
ceives upon its arrival destroys its momentum, it is drawn 
up by atmospheric pressure and suspended against the open­
ing, 0, of tube, S. As soon as valve, C, falls, the operator 
shuts the stopcock, V, and the carrier, being no longer held 
by the outside pressure, falls out of the tube, T, by its own 
weight. To send a carrier from the Central office, it is placed 
in the tube, T, Fig. 3, and the operator, by means of the 
handle bar, 'In, pulls the sliding apparatus, formed by the 
rods, g, and the crossbar, d, which latter meets the ring, b, 
fixed on the rod, I,and carries this with it. The obturator, 
K, fixed to the end of f, is thus made to close the extremity 
of the tube, T. When this closure is complete, the inclined 
p�e, 11" :tixed on one of the rods, g, meets and pushes back 

ward, carrying with 
it the sluice valve, S, until the mouth of the message pipe. 
P, is closed. By this time the stop, S" strikes against the 
tail of the quadrant, Q, pressing it into the slot, 8, of the 
steel slide bar, B; and by the continuation of the motion 
necessary to bring the sluice valve, S, to the end of the sluice 
box, b, bringing with it the tail of the quadrant, which is 
centered at 0, gives an opposite motion to its other extremi­
ty, which, fitting into the . rack, R, opens the top iiluice, T. 
During this motion an inclined plane, I, Fig. '6, which is 
fixed upon one of the side rods carrying the lower sluice, 
passes between the fixed roller, F, and the roller fitted upon 
the pressure valve, V, establishing communication between 
the pressure main and the message pipe; the air thus admit-

[Oontinued on page 178.] 
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The population of our globe is now about fifteen hundred 
millions, or about an average of thirty to the square mile of 
land surface. With proper cultivation of both land and 
water, and the largest possible reclamation of waste and 
desert land by irrigation and otherwise, the earth is capable 
of supporting perhaps ten times as many people : probably not 
more, as that would require every inch of dry land to be as 
densely populated as China now is, and a very considerable 
portion of the earth's land surface is and must ever remain O. D. MUNN. A. E. BEA�_.

______ practically uninhabitable. 
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rate of increase for seven generations more, the English peo­
ple �ll equal in number the present popUlation of the entire 
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v. ��;:;:�r8,�����g� �l'�LJ��New StarlnCygnUs.-Po- It would be sheer presumption and foolishness to predict 

specifically the issues of conditions so complicated as those 
of existing humanity; but having in view the intensifying 
struggle for existence in store for future generations, and 
knowing the immense advantage which a pure and higb race 
must always have over lower races, it is safe enough to pre­
dict that the ultimate dominion of the world will rest with 
that people. whether black, yellow, or white, which will so 
shape its political and social system as to rigidly favor the per­
petuation of its best-which will studiously eliminate every 
serious moral or physical taint from its life-stem. As aU 
cannot survive, it is becoming more and more the duty of 
humanity to elect wisely which shall survive, the good or the 
bad : or more correctly, perhaps, whether the chances of any 
unborn generation are in favor of physical and moral health, 
or the contrary. To favor the former does not imply or 
necessitate the destruction of any life; but it does necessitate 
such an interference with individual liberty as shall restrain 
the vicious and the diseased from being over-represented in 
generations to be; and the time may come when it will be 
vitally necessary to prevent such debasing elements from 
being represented at all. At any rate, it is clear that, what­
ever high-grade people first rises to the moral level of apply­
ing a proper system of artificial selection to humanity, and 
steadily purifies its stock by eliminating vitiating strains, 
criminal or otherwise, that people will lead the world in civ­
ilization and power. It will do more : it will retain that 
leadership, and develop a type of humanity which will en­
dure and improve as long as the earth remains habitable. 
All others contain the seeds of their own destruction. 

.. . .. .. 
EXPLOSION OF nROSENE LAlrIPS. 

A correspondent writes as follows : 
" A few evenings ago, a lamp burning in my kitchen sud­

denly went to pieces; the oil at once blazed up and ran off 
the table in a burning stream, setting fire to the floor. The 
oil blazed up two or three feet high, and but for prompt at­
tention the results would have been serious. The lamp was 
of glass, of the flat form, said to be the best; the oil vessel 
would hold half or three quarters of a pint; the wick was 
long enough to reach the bottom. The flame was turned 
rather low, but by no means as low as possible, and the lamp 
had been burning the greater part of two evenings since it 
had been filled, so that it could not have been too full. It 
was not exposed to a draft and could not have been upset or 
shaken; no one had been in the room for at least half an hour 
previously. The oil was claimed to be able to stand 150· fire 
test; and immediately after the accident some of the oil was 
tried with a lighted match, but it would not burn. The 
explosion did not throw any pieces of the lamp more than 
a few inches, and the oil was not scattered at all; the noise 
was so slight that, when heard in an adjoining room, it was 
supposed that the chimney had broken and fallen off. Ques­
tion 1. Why did the oil that ran from the lamp burn as 
freely as turpentine, while the oil poured from the can would 
not burn at all 1 2. Is any kind of kerosene oil safe, and (3) 
if so, how can the consumer test it 1" 

As this subject involves the protection of life and property, 
and as similar instances have lately become common, we 
think it of primary importance that the causes of such acci­
dents should be well known, and that some prevailing errors 
should be corrected, as they lead to precisely such catastro­
phes as the one in question. But our correspondent was 
more fortunate than one acquaintance of ours, who, coming 
home late in the evening, found his house entirely burnt 
down, the only possible cause being that a servant had left a 
kerosene lamp, partially burnt out, alight in her room, and 
as the flame burned down an explosion doubtless followed, 
spread the oil, and set the house in flames. 

Our' correspondent's accident illustrates the following pop­
ular errors : 1. He states that the lamp was of the flat kind, 
said to be the best. Some of the flat lamps have the flame 
so near to the body of the lamp that the containing vessel 
and the oil become warm; then the latter easily react.es the 
temperature of the fll'shing point, 110, 120, or more degrees. 
This shows that flat lamps are not by any means the safest. 

2. He also says : "The lamp had been burning the greater 
part of two evenings since it had been filled, and so could 
not have been too full. " A full lamp cannot explode; ex­
plosion is caused by the space in the lamp over the oil, 
which, when filled with air mixed with vapor of the oil, 
forms an explosive mixture. A barrel full of petroleum can 
take fire, but will nev1r explode. Not long ago, we had an 
illustration in New York of the dangers of empty petroleum 
barrels: A man struck a match, in order to light a pipe, upon 
an old petroleum barrel, and it exploded at once, nearly kill­
ing him. The barrel was filled with a mixture of petroleum 
vapor and atmospheric air, which happened to be in the 
proportion necessary to make an explosive mixture, namely, 
1 volume of vapor to about 10 volumes of air. In fact, the 
addition of 10 per cent of petroleum vapor to common air 
makes a most dangerous mixture. It is, therefore, an error 
to suppose that a lamp can be too full; and we advise house­
keepers to fill them, and never let them burn out, and to 
avoid as much as possible any empty space over the oil. 

S. It is a popular mistake to test the oil at the common 
temperature. Only benzine and naphtha will take fire under 
these circumstances; but if the kerosene is adulterated with 
the latter, the mixture may be ignited also. Good kerosene, 
when cold, will burn only with a wick; but if we warm it, 
the vapor will first fiash on nearing a fiame; if we warm it 
more, the oil itself will take fire. 

We should, therefore, warm the oil when we test it : the 
simplest way is to pour some in a tablespoon and keep it in 
contact with the surface of hot water, of which the tempera­
ture can be found with a common thermometer; if the oil is 
claimed to stand the fire test of 150·, it ought not to bum be­
fore being heated to that degree. We published an illustra-
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tion of a simple method of testing kerosene on page 402 of 
our volume XXXIV. 

It will thus be seen that our correspondent's lamp exploded 
because it had burned for a long time since filled, leaving a 
space over the oil, which filled with its vapor as the lamp, 
being of the fiat kind, became warm. When the fiame was 
turned down, the lamp cooled a little, the vapor contracted, 
and in its contraction drew in air, until enough of it had en· 
tered the space above the oil to form the explosive mixture 
above referred to. This mixture was set on fire by the fiame ; 
and, of course, the lamp was broken by the explosion. The 
kerosene left in the fiat lamp became heated by the fiame, 
being much nearer to it than it would have been in a lamp of a 
taller or more nearly globular forpl, and of course was there­
fore ready to bum, while the cool kerosene in the can was 
not. The pieces of glass were not scattered much and the 
explosion made little noise, because either there was not a 
very large space filled with the explosive mixture, or the ex­
prosion took place as soon as the mixture became inftamma­
ble, and before enough air had been drawn in to give the 
mixture the most eJfective proportion. 

We believe that these remarks solve the difficulties which 
many readers have encountered ; and we will close this arti­
cle with a few words of advice. 1. Do not buy lamps in 
which the fiame is too near the body of the lamp. Kerosene 
can ascend in a long wick ; and short wicks only tend to 
heat lamps and oil, and to encourage accidents. 2. Use the 
cylindrical wicks, with the draught in the middle ; and use a 
long burner, which bringa the fiame to a distance of at least 
three inches from the body of the lamp. The form of the brass 
student's lamp is a very safe one, as in this the oil reservoir 
is at a long distance from the fiame. 8. Be always prepared 
to test the oil you buy, as already described. You can heat 
the water to boiling point, and then mix it with cold water 
until it shows 150·� or any other desired temperature. If 
people would take the trouble to apply this simple test oc­
casionally, they would largely diminish the number of acci­
dents. 4. Keep the lamp full of oil, and·.never let the kero­
sene bum away much, and so avoid thq dangerous empty 
space above the oil, especially when the lamp is fiat and the 
fiame not far above it. 5. Never tum a kerosene lamp low ; 
rather extinguish it, as, besides the possible danger already 
described, there is the nuisance of an unpleasant and un­
wholesome smell given ofl'when the wick is turned lower 
thln it is intended to be used. The cause of this is imperfect 
combustion, and the consequent evolution of injurious gases. 

... e ... 
A LESSOli:m AJUrrIO liAVIGATIOli. 

For a number of years an enterprising Canadian, Mr. E. 
W. Sewell, of. Levis, bas maintained the possibility of safely 
and profitably navigating the ice-bound waters of the St. 
Lawrence river and gulf in winter, thus practically over­
coming the hitherto unbroken blockade of Canadian ports 
during half of each year. After long and strenuous efforts, 
he succeeded last year in persuading the Dominion Parlia­
ment to subsidize a line of mail steamers for winter service, 
and proceeded to build and equip a vessel for the arduous 
work. The steamer was completed, and her first trip suc­
cessfully made about the middle of January, between Pictou, 
Nova Scotia, and Georgetown, Prince Edward's Island, a 
distance of about fifty miles. 

The" Northern Light," as the pioneer navigator of Cana­
dian ice fioes has been named, is a small but powerful pro­
peller of 400 tons register, 145 feet in length, and 25 feet 
be9.m. She is driven by a pair of compound engines of 700 
horse power, and is immensely strong, her horse power per 
foot of displacement being greater, it is said, than that of 
any other vessel of the kind. Her screw is twelve feet in 
diameter, 191 feet pitch, and well submerged, it being in­
tended, as a protection against ice, that at least foUr feet of 
water shall in all cases cover the upper blades. Her draught 
varies from eight forward to sixteen feet aft, to enable her 
to ride upon and break down the ice fioes as well as cmah 
them by her momentum. Very little' iron was used in her 
construction, except a plating 41 inches thick for fourteen 
feet abaft her stern, a 21 inch plating on her keel for part of 
its length, and a massive rudder of solid wrought iron. The 
rest is sheathed with 21 inches of ironwood. 

The first trip of the Northern Light demonstrated her 
ability to overcome the heavy ice fioes of Northumberland 
Strait, and to make good progress through continuous fields 
of unbroken ice nearly a foot thick. The only accident oc­
curred in a narrow channel near Pictou Island, crowded 
with heavy fioes : in charging an unusually heavy mass of 
ice the iron cutwater was torn from its bolts by the shock, 
but no other damage was done. A correspondent of the 
Tribune reports the incidents of the first trip at considerable 
length, and is naturally exultant at her success : 

"We had done what no man bas done before. We had 
sailed in midwinter across the Strait of Northumberland, 
and shown that with proper appliances men may defy the 
ice blockade which for nearly two centuries has shut out 
Prince Edward's Island from traftlc with the outer world. 
And if the narrow strait can be crossed, it follows that 
the wider waters of the Gulf can be more easily penetrated 
to ports like Gaspe, Richibucto, and Miramichi. With these 
connected with Halifax, Cape Breton, or Newfoundland, by 
a line of powerful ironclad steamers, the present water 
isolation of Canada will be exchanged for an uninterrupted 
and profitable, although limited, winter commerce. Who can 
say that Louisburg's deserted harbor, or Placentia's squalid 
haven, may not yet become of renewed importance all the 
depot of the winter exports of the Dominion t" 
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Mr. Sewell's scheme involves the winter navigation of the the full term of a patent to twenty-one years, being seven 

St. Lawrence river, below Quebec. as well as the Gulf : the I years more than are now allowed for the full term of a patent. 
beginning being made in Northumberland Strait, not because I The Lord Chancellor is' empowered, under the new bill, to 
its navigation is easier than elsewhere, for that route is, grant a longer time for the payment of these taxes in cases 
really the most difficult of all, but because of an agreement I where patents have been accidentally allowed to lapse. 
made when Prince Edward's Island joined the Canadian Among the other more important provisions is one giving 
Confederacy, that strenuous eJforts should be made for the the Crown unlimited powers to use any invention at a price 
winter navigation of that channel. to be decided by agreement of the parties ; or where there is 

4 • e , ... no agreement, the "Treasury or some other tribunal" is 
L1Gll'l Alm THE DDTAlfCES OP THE STABS. charged with arbitration. The objectionable feature of 

A correspondent writes as follows : compulsory licensing is introduced in one clause, and in an-
"One of the New York daily papers gives an account of other patentee risks the revocation of his patent if within the 

a recent lecture delivered by a Professor Grant on astronomy, three years he fails to use or put the invention in practice in 
in Grea� Britain, and reports him to. have said qtat some stars Great Britain. If the patentee does not see fit to grant 
are so distant from the earth that light, travehn� at the rate li th L rd Ch 11 '--- th . ht to d Th' . 
of 185 000 miles a second would take half a million of years censes, e 0 ance or ...... e ng 0 so. IS IS 
to rea'ch us, and that co:.scquently we would observe now' an interference with the right of every man to his own 
what had transpired on such stars half a million years ago. I property, for which it is difficult to see any justification. 
Is not this last statement entirely erroneous? Does not the Lastly the old system of granting patents to the importers 
eye trave� aIm�st !nstantaneously ,!,long the li?le of direction I of fon:ign inventions is to be abolished' but the bill does not of any obJect wlthm the range of either unasSisted human or . . ' .  
telescopic vision, and do we not accordingly see what is propose to prevent foreign mventors from secunng patents 
transpiring now at any point within such range? Please state on the same conditions as British subjects, provided the in­
whethe�, this view or that imputed to Professor Grant is ventions have not been patented abroad or introduced into 
correct. the realm for more than six months. The granting of 

To point out the error in our correspondent's reasoning, amended or supplementary patentB-Bimilar to the French 
we 4ave only to apply it to the propagation of sound and to br6'D6t8 d'additio�is provided for. 
the ear; ItJI.d then we may ask, almost in the same words : The abov� are the outlines of the bill which is now under 
"Does �ot the ear �ravel almost instantaneously along the discussion, and of which the British Government are using 
line of direction of any sounding object within the range of every endeavor to secure the passage. Our English contem­
either unassisted or assisted human hearing, and do we not poraries, in very lengthy discussions of the subject, think 
accordingly hear what is transpiring now at any given point that, before it becomes law, several of its provisions will 
within such range?" We may ask this with good reason. meet with material modification. 
because the natures of the propagation of light and sound In the early days of our Patent Oftlce, say from 1836 to 
are identical, the eye being the organ for the perception of 1850, but few applications for patents were made in a year, 
the first, the ear that for the perception of the second. Now and as a consequence the range of cases available to the ex­
the fact is that the eye (or the sight) travels as little toward aminer for purposes of reference was obviously mucb 
the luminous object as the ear (or the hearing) travels to- smaller than it is now. But since the aggregate of Ameri. 
ward the sounding object ; both organs merely receive im- can patents bas reached nearly 200,000, while thousands han 
pressions from the luminous or sonorous rays. It is per- been granted abroad-for nearly every country on the glob" 
fectly well established that we see astronomical events later now bas its patent laws-it has manifestly become impossi. 
than they occur, and it was this fact which taught us that ble for thorough searches to be made, and hence it is almolrl 
light moves with a velocity of 185,000 miles per second. useless to employ an examining force to decide whether or 
The eclipses of the moons of Jupiter revealed to Roemer, not a patent should be granted. After thirty years' experi­
the celebrated German astronomer, this fact ; he found an ence in soliciting patents, not only in this country but all 
irregularity which no astronomical data could account for, over the world, we think we have had superior opportuni­
and he observed that the periods between these eclipses were ties for observing the working of the various patent systems : 
longer when the distance between us and the phnet was in- and as a result, our opinion is that the existing English 
creasing, while, inversely, the periods became shorter when system of issuing patents presents the fewest objectionable 
this distance was diminishing. He found at last, by close features. To abandon that system in favor of a plan of offi­
observation, that every time that the planet was, say Cial examination, similar to the necessarily imperfect one 
100,000,000 miles further off, we see that eclipses happen 9 which exists in this country, would be a blunder. 
minutes later then they do whe::J. the planet is at its nearest 'l'he London JiJngineer, reviewing the new bill, says : 
distance. As9 minutes is 540 seconds, we have only to divide "It is somewhat unfortunate that the existence of the 
540 into 100,000,000 to find the velocity of light per second, system in the United States should be cited as an argu­
which is very nearly 185,000 miles. This has been verified ment in favor of its adoption here, because it is a matter 

af rd • • f of common notoriety among those who have taken the terwa m vanous other ways; the velocity 0 light bas trouble to inquire that the fact of a preliminary examination 
been directly measured (by the help of most ingenious and being required is in tmth not an obstacle to the re-patenting 
delicate apparatus) by Foucault and Fresnel ; while the of old inventions ; and the further fact. which we have 
aberration of the fixed stars, which consists in an apparent alreadlr pointed out, that during the years 1872, 1873, and 
Cisplacement of the same, produced by the yearly motion of 1874, rom 212 patent actions reported in the United States, 

there resulted the destmction of no less than fifty-three pat­
the earth in its orbit, fully corroborates the scientific theory. ents on the ground of want of novelty, is very significant. 
It is, therefore, a positive fact that we see the stars as they Moreover, the American technical press has constantly com­
were at the time when the light which reaches us now left plained of the serious defects of the system followed by their 

them; and we see the sun as he was 8 minutes ago, the near- Patent Oftlce, a system which, it should be borne in mind, las 
been in process of elaboration ever since the year 1836, a 

est fixed star as it was 81 years ago, and the pole star as it period which may be regarded as almost coincident With the 
was 86 years ago. Of the other stars, very few are near history of invention in that country. There is, however, to 
enough for us to measure their distances; but most of them our mind, a vital objection to any system of preliminary ex­
are thousands of times further off, and therefore we see amination. It is an objection which no refinement of prac-

tice can remove, because nothing short of infallible wisdom 
them as they were thousands of years ago; and when the or omniscience in the examiners would neutralize it. We 
telescope reveals, in the depths of infinite space, stars thou- allude to the I!0ssibili�y of the destmction of an invention 
sands of thousand times further off still, we are convinced almost in its Inception, in consequence of the diftlculty or 

impossibility of inducing an examiner, or the Court, to per­that, as their light can only reach us in millions of years, we ceive in it the one, perhaps delicate, distinction between it 
see them as they were millions of years ago. Perhaps at and something that has gone before-a distinction which 
that remote period, in those unfathomable distances, blazing may be the means of building a �t success upon the ruins 
suns have been created of which the light has not yet reached of many previous failures. This is not a novel objection, 

d . 1 h • f hi h but it cannot be too strongly ur�d. To take an example : us, an Inverse y t ose may have become extmct 0 w c In his able paper on the expediency of a patent law, Mr. 
the light reaches us now : in the same way as when the sound Bramwell alluded to Watt's mvention of the separate con­
of a gun, exploding at a great distance, reaches us, the real denser. If we imagine to ourselves a reference of Watt's 
explosion is a thing of the past, and may have taken place application to an examiner, full, informed for the period at 

which the invention was made, IS it not more than conceiv 
50, 60, or more seconds before, according to the distance. able that the examiner would have pronounced against Watt 

4 • e • .. on the score of novelty? His engine resembled other en-
THE OW ENGLISll PATEn BILL. gines, but he separated his condenser from his cylinder, a 

For the third time, a bill providing for material alterations 
in the English patent system has been brought before Parlia­
ment. In 1875 and 1876, one was introduced by the Lord 
Chancellor in the House of Lords ; at present the bill is 
under the sponsorship of the Attorney General, and makes 
its appearance in the House of Commons. The chief feature 
of the new law is the abolition of the present system of 
granting protection, and substituting therefor a system of 
examination similar to that practised in the United States. 
That gigantic appendage of wax, with its elaborate attach­
ment and tin box, known as the Great Seal, is to disappear ; 
and in lieu thereof the patent will be sealed with a simple 
stamp. TheUfetime of a patent is to be twenty-one years ; 
but unless the patentee obtains a certificate of renewal before 
the end of the third, seventh, and twelfth years respectively, 
the patent will cease at the end of any one of these periods. 

One good thing at least is proposed in this bill, and that is 
the reduction of the expense of an application to one half 
the present cost. The scale of taxes is to remain the same 
as under the previous law : namely, before the end of three 
years, ,250; before the expiration of seven years, tliOO; with 
a further ,500 before the end of twelve years, thus extending 

change which in all probability the examiner would have 
said was a mere detail introduced for the purpose of setting 
up a claim to invention. Again, we have a still more strik­
ing illustration in the case of the regenerative furnace. a pat­
ent for which was refused to Mr. Siemens* simply because, 
in an old house belonging to an order of medireval knights, 
it had been found that the hall was warmed by means of air 
drawn through heated stones. The actual apparatus, we be­
lieve, consisted of two chambers under the fioor filled with 
stones. Each was alternately heated by a furnace and alter­
nately cooled by a current of air, which, after it had ab­
stracted heat from the stones, was turned into the building. 
No other such apparatus had been known to exist, but the 
authorities found it out and judged Mr. Siemens' stove to be 
an old invention. Fortunatel" the doors of the English 
Patent Oftlce were open to him, and we know the result. 
How often do we find that the novelty of an invention is 
only determinable after prolonged and costly litigation-liti­
gation which is generally in proportion to the value of the 
patent? It should be remembered that the law is satisfied 
with the barest amount of novelty ; and if that little is often 
80 diftlcult to discover, it is fair to ask what the examiners 
will do for us, and what estimate we may make of the costs 
of an elaborate argument on appeal from them." 

._-------
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ted immediately acts upon the lower part of the carrier 
(which portion it expands, so as to make it fit the pipe with 

Fig. 2. 

J tieutifit �meritau. 
munication between the pressure 
main and the pressure valve, V, 
is first cut off by means of a stop­
cock fitted upon the tube, E, but 
lower than is shown in the dia­
gram. The handle, H, is then 
drawn forward, and the stop­
cock, D, opened, thereby estab­
lishing communication between 
the message pipe and the vacuum 
main. The carrier inserted at 
the distant end is then pushed 
forward by atmospheric pressure, 
until it arrives in the message 
box, M, and signals its arrival by 
the sharp noise caused by its 
striking the sluice valve, S. The 
handle, H, is then pushed back, 
the stopcock, D, having been 
previously closed; and, by the 
arrangement already described, 
the message pipe is closed by 
means of the sluice valve, T, ' Fig. 4, and the bottom of the 
tube being open the carrier falls 

I ()ut(of the message chamber, M. 

as little friction as possible) and forces it onward to its des- It"will be remembered that be­
tination. If it be necessary to send a second carrier while· fore the admission of compressed 
the first is in transit (a process which is undesirable), the air the forwarded carriers are 

held at O. The buffers of the 
Fig. 3. received carriers, however, hav­

ing passed this point, the carriers 
rest free in the chamber, M, and 
drop out. 

When the tube is used for a 
Fig. 5.-THE PNEUMATIC VAL YE. 

constant succession of carriers from the out station, it is as previously described, and the handle, H, drawn forward. 
necessary to pull forward the handle, H, immediately after The sluice valve, S, first closes the orifice, P, after which the 
the taking out of any carrier. The short space of time oc- continuation of the motion opens the pressure valve, by 
cupied in this operation will not have any appreciable effect means of the inclined plane on the slide rod, and the carrier 
upon lessening the speed of the succeeding carrier. It will is forced to its destination. The handle, H, is, immediate· 
be seen, therefore. that a number of carriers may be contin- ly on the arrival of the carrier being signalled, pushed back 
uously passing in succession through the tube. It is, how- I sufficiently far to remove the inclined plane from between 
ever, undesirable to per­
mit more than one carrier 
to be in transit at the 
same time. Where the 
traffic is not sufficient to 
warrant the expense of an 
up and down tube, one 
tube only is worked in 
both directions in the fol­
lowing manner: The top 

B B 

Fig. 7.-CARRIER FOR PNEUMATIC TRANSMISSION. 

the rollers, 80 as to close com­
munication between the mes­
sage pipe and the pressure 
main, but not far enough to 
remove the sluice valve from 
over the mouth of the mes­
sage chamber By this means 
the compressed air which re­
mains in the pipe expands to 

handle, H, Fig. 5, is pushed back to its normal position, thus the atmospheric pressure 
producing a reverse motion of the valves by closing the up- \ 

Pi . G.-PNEUMATIC TRANSIIISSION SLUICE. thro,:gh the distant e�d of 
per part of the tube before the lower 

F' <T 4 
g the pIpe only. To receIve a 

part is opened, and preventing any lb" 
I sluice, T, is entirely thrown out of use. This is done by reo carrier, the cock, D, Fig. 5, is opened, and a communication 

discharge from the message tube. moving the plug, G. The rack, R, is then removed, and the is thus established between the vacuum main and the mes-
The second carrier is then inserted sluice valve, T, drawn back, and held in that position by a sage pipe. The carrier is pushed forward from the distant 
and the handle pulled forward as small clamp made for the purpose. The tube is then in its end, as in the case of the continuous working, and signals its 
previously explained, again opening normal state for alternate traffic, and entirely open to the at- arrival by striking the sluice. The vacuum is then cut off by 
communication with the compressed mosphere. closing the cock, D. On pushing back the handle the car-
air in the main. The time necessary To forward a carrier, it is inserted in the message chamber rier falls out. 
for this operation being about four 
seconds, it can be easily understood 
that in the length of pipe the mo­
mentary cutting off the pressure is 
hardly felt, so that the speed of the 
first carrier is not necessarily les&· 
ened. It must be understood that 
the cock, D, Fig. 4, is always closed. 
The foregoing description applies to 
a pneumatic tube used entirely for 
forwarding carriers by means of 
compressed air. 

For receiving carriers, the com-

Fig. 8.-MESSA.GE COPYING PRESS, DRIVEN BY AN ELECTRO·mOTOR. 

-----
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A system of electric signals is used between the central 
station and the outlying stations, consisting of a single stroke 
bell with indicator, to signal the departure and arrival of car­
riers, and for answering the necessary questions required in 
the working. 

The carriers or pistons in which the messages are placed 
are made of a cylindrical box of gutta percha, one si�th of 
an inch thick and six inches in length. A section of one of 
these carriers is shown in Fig. 7. The gutta percha is cov­
ered with felt or drugget, which projects beyond the open 
end of the carrier. This part expands by the pressure be­
hind, causing it to fit the pipe exactly. The front of the car­
rier is provided with a buffer or piston, which just fits the 
brass tube. This buffer is formed of several pieces of felt. 
To prevent the messages getting out of the carrier, its end is 
closed by an elastic band, which can be stretched sufficiently 
to allow the message to be put in. At the branch stations, 
where no apparatus is required, the message tube terminates 
with the end downwards, above the counter or table, so that 
nothing can fall into it by accident. 

Tubes are made of lead, iron, and brass. In London lead 
tubes are preferred. In Berlin iron only are used. In Paris 
both iron and brass are employed. In New York brass tubes 
are exclusively used. 

All messages received at the offices of the Western Union 
Company for delivery, either by the tubes or by messenger, 
are written by the operator on the proper blank forms with 
copying ink, and a duplicate is taken, for filing, by laying a 
sheet of dampened unsized paper upon the message, and pass­
ing the two through a copying press. The latter consists-of a 
pair of rollers, which are turned by steam power, an electro:. 
motor, or by hand, according to circumstances. Fig. 8 shows 
one of these presses driven by a Phelps electro-motor. This 
method of taking duplicate copies is much neater, and is in 
many other resP!lcts preferable t:> the manifold process em­
ployed in Europe, which is only used in this country when 
a large number of copies are to be taken of the same des­
patch, as in the case of press news. .. , . ,  . .  - --_. _ - -

NEW EXPERIDNTS ON DClIANICAL FLIGHT. 

M. V. Tatin has recently published a report of results of 
experiments conducted during the past year, the object of 
which has been the reproduction of the flight of birds by 
mechanical contrivances. He has studied, by the aid of small 
models set in motion by rubber springs, the best form of 
wing. in order to determine the nature of the large wings 
most suitable for use on a machine actuated by compressed 
air. After many trials, M. Tatin finds the larger proportion 
of advantage to be with long and narrow wings. Other in­
vestigators have already shown that a wing may be as effec­
tive when narrow as when broad, and Professor Marey has 
pointed out the fact that those birds which have small am­
plitude of wing movement always have very long and nar­
row pinions. With this form (Fig. 1) M. Tatin has rendered 
as short as possible the period during which his artificial 
wing takes the proper position to act on the air during its 
down stroke. 

As a bird flies the more easily as his wings act upon large 
masses of air in shorter periods of time, it will be evident 
that the velocity of maximum translation will be the most 
advantageous pace in point of reduction of expenditure of 
power. M. Tatin, not being able to prevent his mechanical 
birds expending considerable power in order to obtain a use­
ful velocity, seeks to remedy this difficulty by moving their 
centers of gravity forward. A bird in full flight then keeps 
the same equilibrium as one that soars, and its velocity is in 
one sense passive, new bodies of air, as it were, placing them­
selves under the wings. All the expenditure of power may 
then be utilized for suspension. In tliis way M. Tatin has 
been able to augment the weight of his apparatus without 
increasing the motive power. 

The movement which the wing makes around a longitudi­
nal axis, and which allows it to present always its lower 
face forward during the up stroke, is obtained by the appa­
ratus illustrated in FigEs. 2 and 3, which are resl?ectively side 

Fig. l .  
) 

and rear views. The device consists of a frame of light 
wood, on the forward part of which are two supports, be­
tween which is a shaft bent so as to form cranks at right 
angles. This.shaft is rotated by the untwisting of the rub­
ber spring shown. The forward crank, B, produces the up 

J titutifit jtutritau. 
and down movement of the wings, which are movable around 
a common axis, A. The latter is inclined downward and 
rearward by the second crank, C, when the first is passing 
its dead point, and when the wings are at the lowest posi­
tion during their stroke. 

Fig. 2. 

But the wing should not only change position in its en­
tirety ; each point on its area should have, especially during 
the up stroke, an inclination as much more marked as it is 
n\larer the extremity. The portion nE:arest the body alone 
shov.ld (keep a uniform obliquity. M. Tatin therefore con-

Fig. 3.  

cluded that it would be necessary to produce this torsional 
movement by the wrist ; and he therefore substituted, for 
the wings of silk hitherto used, wings of strong feathers, 

Fig. 4. 

which would not bend like the former, but which would 
slide one on the other during the torsion. This apparatus 
worked admirably in the model ; but when tested on a 
larger scale the results were inferior,' and led the author to 
return to the silk wings, which he now definitely adopts. 

By means of many slight modifications in the shape of 
the wings, extent of their amplitude, etc. , M. Tatin has 
finally brought his compressed air bird to a remarkable de­
gree of perfection. He had previously made the appara­
tus lift a load corresponding to three quarters its own 
weight ; now it lifts one equalling its weight. The only 
difficulty seems to be to cause the device to follow a hori­
zontal course ; but this can doubtless be adjusted by a suit­
able disposition of the tail. The value of M. Tatin's re­
sults is shown by a comparison of the curves, graphically 
produced on Professor Marey's registering apparatus by 
the motion of the wings of birds, and that of the flying 
machine. No. 1 in Fig. 4 is the curve produced by the 
up and down movement of a pigeon's wing ; No. 2 is that 
of the mechanical wing actuated by a rubber spring; and 
No. 3 is that of the mechanical wing driven by compressed 
air. The analogy between Nos. 1 and 3 is striking. M. 
Tatin believes that he will soon reach a formula which 

will show definitely how many foot lbs. per second are ne­
cessary to cause the flight of a given weight. 

• ••• • 
FRENCH journals state that 11. Henri Giffard is building a 

steamboat that will make 45 miles per hour. 
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A. New COlDprened A.lr Rallway. 

Some interesting experiments have lately been made in Ge­
neva, Switzerland, on a new system of compUlsion by com­
pressed air, the invention of M. Gonin. The road upon 
which the invention is to be practically employed connects 

Ouchy, on Lake Geneva, with Lausanne, the line 
following a grade of 12 in 150. For two thirds of 
the distance, which is but 4,800 feet, traction is 
accomplished by metallic cables driven by hy­
draulic motors ; over the remaining third, the 
vehicles are moved by a piston traveling in a long 
air tube and impelled by compressed air. 

In the recent experiments, a section of the tube, 
128 feet in length, was used. The interior diame­
ter was 9 '75 inches, and the thickness 0 '46 inch. 
The total weight was 880 lbs. On the upper side 
a slit was made, with its edges flaring inwards, in 
which an angular valve fitted. The lateral faces 
of the valve were covered with leather ; and it 
was pressed against its seat by coiled springs fast­
ened on the outside of the tube. The piston in­

side the tube was composed of six cast iron disks, with leather 
washers between them, the latter being cut a little large so 
as to pack the tube tightly. The piston rod supported three 
rollers, which served as guides to keep the piston in the axis 
of the tube. Between rollers and piston, the propelling bar was 
attached. This was made of such a form as, when the valve 
in the slit above was lowered, to extend up between said 
valve and one edge of the slit. Its upper end then came in 
contact with the vehicle ; and thus the motion of the piston 
was transmitted to the latter. In order to cause the lower­
ing of the valve just in advance of the bar, the car carried a 
roller which pre2sed upon a band of metal which rested on the 
valve rods, the latter being extended up through the springs. 

A small compressing engine supplied air to a reservoir, 
whence it was drawn at a pressure of about 12 atmospheres. 
The object of the experiments was principally to determine 
the sta�chness of the valve, and in this respect, the Rwue 
Industrielle states, they were entirely successful . 

... I . ' .. .. 
A NEW KEELY MOTOR DECEPTION. 

Professor E. Stebbing writes from Paris to the Philadel­
phia Photographer as follows : 

" For the last few days all the elite of Parisian science 
have been deep in thought, as an engineer has given the 
news to the world that he had discovered a new power which 
would revolutionize the art of the engineer. The inventor, 
M. Charles Boutet, is well known ; he is the author of the 
project of a bridge over the Straits of Dover, which would 
probably have been finished but for the overthrow of the 

French Imperial Government. Since the war he has di­
rected his attention to hydraulic machines, and upon 
the following experiment he has based his idea of a new 
engine : He takes an apparatus composed of a two-inch 
bore iron tube, of a yard and a quarter long ; to each 
end is brazed an iron disk, intended to support two 
india rubber balls in communication, the one with the 
other, by means of the iron tube. This communica­
tion can be cut off at will by means of a tap (see Fig. 
I.) ;  a small tap is also placed in the tube to inflate the 
india rubber ball. When this is done the apparatus is 
pressed down into a large tank of water (Fig. I.). This 
requires a force which can be calculated at about 10 
lbs. 

"A charge of 160 Ibs. can be placed upon the up­
per ball ; and when the communication cock is opened, 
the 120 Ibs. will be raised up (see Fig. II.). By this 
simple experiment it is clearly proved that a gain of 
120 Ibs. of force can be obtained. The author intends 
to avail himself of this force, and to make a 20 horse 
power engine for the next Exposition of Paris in 
1878. 

" Such is the invention of which every one speaks 
-a constant force obtained without expense. A 
machine of unlimited power, which feeds itself. No 

FIG.  1 .  

A. III an Iron tube ; B B are Iro n  disks ; C C are india rubber bIIIls I D 1.8 
the commUnication tap ; E I. the air COCk ;  F l. 160 lb •• weight. 

smoke, no dust, no noise, no danger of explosion. Another 
crown to the glory of the nineteenth century. 

.. U� � 
To PROLONG the duration of ropes, steep them in a solu­

tion of sulphate of copper, 1 oz. to 1 quart of water, and 
then tar them. 
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�.ommuuitatious. 
The Curve Described by a Point on a Connectlll&' 

Bod. 

To the Editor of the &ienti.fic American : 
In your issue of January 20 appears a note from W. H. 

P. , in which he repeats the erroneous statement that the path 
of a point on the connecting rod, between the crank pin and 
crosshead centers, is always an ellipse : adding that an in­
strument constructed on that principle would be a most per­
fect elliptograph. A trial would convince him of his error, 
and that would do no harm ; but as some one else may be 
misled into such an experiment, by supposing that W. H. 
P. 's diagram proves the truth of his assertion, it may be 
worth while to point out that, on the contrary, it clearly 
proves its fallacy. 

Let the circle in Fig. 1 be 
the path of the crank pin ; if 
we draw ordinates, AD, JC, 
FG, and bisect them, the 
curve, RXP, through the. 
points of bisection, is an el-

�.J. 

J titutifit !mtritau. 
Supporting a Ball on a BI&l!lt oC Air. 

To the Editor of the &ienti.fic American : 

In looking up some other matters, I came across an ac­
count of some experiments in the direction indicated by the 
above title, which may possess some interest, and furnish 
some suggestions in connection with the experiments of the 
same character exhibited at the Centennial, and which have 
been discussed in the SCIENTIFIC AMERICAN within the last 
two months. See page 262, volume XXXV. 

In the Glasgow Mechanie'8 Magazine for July 2, 1825, 
volume LXXX. , page 338, in an article entitled " Account of 
several experiments, performed with a compressed gas ap­
paratus, by John Deuchar, Esqr. ,"  occurs the following : 

"Experiment 1. When a common brass blowpipe nozzle 
is put upon the top of the condensing gaS-holder, a mahogany 
ball will be supported upon the column of gas as it is allowed 
to escape ; and when the ball is at the distance of from one 

- - - -

�.!J. 

Q 
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supported on a column of water. Now, so far as my informa­
tion goes, Mr. Leslie leaves the far Iess singular circumstance 
of a ball being supported on a perpendicular column either 
of water or air, to be claimed as the discovery of those earlier 
philosophers, from whose ingenuity the Swiss and German 
schoolboys (of whom the correspondent in the Ohemtst speaks 
so highly) had learned their amusing recreation ; but the Pro­
fessor deservedly, I think, is entitled to the merit of first 
proving that a brass ball could be supported upon a column 
of water or of air, when that column is inclined even to an 
angle of 45° from the perpendicular. " 

In the volume of the Ohemist referred to, which I chance 
to have also in my library, I find on page 15 the following : 

" HYDRAULICS.-Ourious &periment. -The following ex­
periment has recently been exhibited in the northern part of 
this country by a celebrated professor. A jet of water, by 
means of a great pressure, was made to spout upwards, and 
bear aloft, almost as high as the ceiling, a hollow copper 
ball as large as an egg ; and sometimes an egg itself is used. 
The water was made to spout up in one unbroken jet, about 

the thickness of a lady's finger. 
Striking the ball on the under 
side, it spread out into a thin 
shell or film, which invested 
the globular surface on all 
sides, and afterwards descend­
ed in rain or spray. The ball 
kept playing on the top of the 
jet, not leaping up and down, 
but vibrating a little from 
side to side, and generally it 
perform{ld at the same time a 
slow vertical motion on its 
axis. It is remarkable that 
it is not necessary for the 
water to rise in a vertical 
direction. The experiment 
succeeded, and the ball was 
supported equally well, when 
the jet was inclined ten or 
fifteen degrees. "  

And on page 175 : 

lipse : and the equal ordinates, 
SD, TG, are equidistant from 
the minor axis. Now let 0, 
the middle point of the con­
necting rod, EH, be the trac­
ing point ; then ok will be the 
greatest ordinate of the de­
scribed curve, and equal to 
CX. But it will not be at 
the middle of 'IJZ, the length 
of the curve, nor will equal 
ordinates be equidistant from 
it. For instance, mg, nl are 
ordinates corresponding and 
equal to SD, TG. But the 
triangles, ABD, FIG, having 
the same hypothenuse and 
the same altitude, have equal 
bases ; the triangle, HEC, has 
the greater altitude, CE, while 
the hypothenuse is tbe same, 
therefore its base, HC, is less 
than B D or I G, and as g, k, 
l are the middle points of 
these bases, gk is greater than 
!d. The curve in question, 
then, is not an ellipse, nor is 
it symmetrical with respect to 

�./. 

" CURIOUS EXPERIMENT.­
We mentioned some months 
ago an experiment exhibited 
in Professor Leslie's class 
room, in which a hollow brass 
sphere was balanced on the 
top of a jet of water, and 
made to play up and down, 
in a manner very striking and 
beautiful. We saw the Pro­
fessor exhibit subsequently an 
experiment of the same kind 
with air, but of a more novel 
and singular description. Two 
or three atmospheres of com­
mon air were condensed into 
a close copper vessel, of a 
size which might be conve­
niently carried in the hand. 
A stopcock, with a very 

any transverse line ; if not 
" slightly wider " at one end 
than the other, it is at any rate slightly longer. 

The deviation from the elliptical form may not be great 
under all conditions, but it exists in all cases, with one ex­
ception, and is sufficient to preclude the adoption of what is 
usually undarstood by the " crank and connecting rod move­
ment " in an elliptograph. The exceptional case I mentioned 
in a former note ; if the length of the connecting rod be equal 
to that of the crank, and the stroke of the crosshead four 
times as great, the described curve will be a true ellipse. 
Such an arrangement would hardly be adopted in a steam 
engine, but is perfectly practicable in a drawing instrument. 
The movement is shown in Fig. 2, which is lettered to cor­
respond with Fig. 1. It is also clear that in this case the 
tracing point being as before at the middle of the connecting 
rod, the whole length, vz, of the described curve will be 1! 
times RP ; and in order to prove it a true ellipse, it will suf­
fice to show that all the abscissas are increased in the same 
proportion, the ordinates remaining the same as in RXP. 
Now, when the crank pin is at A, the crank and connecting 
rod, AC and AB, form two sides of the isosceles triangle, 
CAB, whose base, BC, is bisected at D by the ordinate, AD, 
of the circle : which, itself being bisected at S, gives SD, 
the ordinate of RXP, to which mg is equal. But A B being 
bisected at m, 111-8 or its equal, gD, is the half of BD or of its 
equal, D C ;  that is, Cg is 1! times CD : and so of any other 
position of the crank. It may be added that the movement 
of AB, the connecting rod in this arrangement, is identical 
with that of the pencil bar in the common trammel, which 
will be seen by prolonging BA to meet the vertical center 
line in W ;  for in that case the triangle, CAW, being also 
isosceles, it is clear that, as B moves to and fro on the hori­
zontal line, W will rise and fall in the vertical line : and if 
these points be compelled to travel in those lines by the slots 
as shown, the crank may be removed without affecting the 
result. The mechanical device of the crank, however, gives 
some advantages ; one of which, it may be mentioned, is 
that, by altering the length of the connecting rod, the instru­
ment may be adjusted to draw curves which are not ellipti­
cal, but very decidedly egg-shaped ; Fig. 3, for example, 
would hardly be mistaken for an ellipse by any one. 

It may be of interest to some to note that the result at­
tained by either of the devices mentioned, and illustrated in 
Fig. 2, may also be accomplished in another manner. If the 
wheel shown in dotted lines, whose center is A in that figure, 
roll within the annular wheel of twice its own diameter 
whose center is C, the points, B and W, will move in th; 
horizontal and vertical lines, and m will trace the ellipse. 

Stevens Institute, Hoboken, N. J. C. W. MAC CORD. 
• • • • • 

THE average weight of 20,000 men and women, weighed 
at Boston, Mass. , was : Men, 141 ·5 Ibs. , women, 124·5 Ibs. 

minute aperture, fixed on the 
top of the vessel, being opened, 

inch to one and a half inch above the opening, we may in- the condensed air rushes out in a stream. 
fiame the gas, and still the ball will be supported, and per- If a wooden ball of the size of a schoolboy's marble, 
form a double rotatory motion in the center of the fiame or larger, is placed by the hand in this current of air, it is 

(as shown in Fig. 1). AI- not blown aside or suffered to fall, as we would expect, 
though this experiment be but continues to leap up and down some inches above 
continued for five minutes, the orifice generally performing at the same time a vertical 
yet the wooden ball is not revolution' round its axis. Though the air and water in the 
burned, nor even much two experiments perform the same office, they act in a very 
warmed. In order to mark different manner. The water, thrown up by pressure, rises 
the motion of the ball, it has in one unbroken filament, of the thickness of a slender rod, 
a white ring round it. to the height of twenty feet or more ; but the air being 

" There are two causes greatly condensed, the momel}t it escapes from the t�be its 
which operate here in keep- particles exert a lateral repulSIOn, and, mstead of pourmg up­
ing the temperature of the wards in a uniform slende.r stream, ,it sprea�s out into the 
ball below the point of com- form of an inverted cone, m the aXIS of WhICh, where the 
bustion. The first is the hol- rarefaction is great the ball plays up and down. So securely 
low nature of fiame ; it is on is the ball confined' by the conical shell of air which jnvests 
the outer surface of the ¥as it that the vessel may be inclined at an lingle of 30 or 40°, 
alone that the combustIOn 0; carried about freely in t�e hand, witho�t the ball fall.ing 
takes place, for there only it off. The experiment has, In fact, somethmg of a magIcal 
has the necessary supply of effect · for when viewed at a distance of three or four yards, 
oxygen to carry on its com- so th�t th� whizzing noise of the air is not heard, the ball 
bustion ; the interior, there- seems to leap and play, and attach itself to the vessel by 
fore, in which the ball is situ- some secret and invisible power of ,its own.-&otsman. " 
ated, consists of a mixture of The article alluded to as occurring on page 381 is simply a 
the gas, partially scorched or rather un amiable criticism on something which was not as­converted into smoke, united 
with some that has not been serted concerning Professor Leslie, and is not worth repeat-
at all changed. And, secondly, ing. 
the rapid rotatory motion of Various experiments closely related to the above under the 
the ball further prevents the d h b f tl action of the interior unin- general title of the pneumatic para ox ave een requen y 

fiamed column of gas, and completely prevents the wood discussed and may be found in some text books ; but it is 
burning. curious to see how the supporting of a ball by an oblique 

" Experiment 2. Repeat the last experiment, and, at the blast of air has died out of recollection. same time, incline the apparatus to one side, and we have I have encountered in many places a general reference to the ball supported on a column of fiame obliquely, even at 
an angle of nearly 45° (as shown in investigations of Faraday on the above subject, but have 
Fig. 2), from the perpendicular. The found no trace of them as yet among the list of his papers 
infiammation of the gas in this in- given in the " Catalogue of Scientific Papers "  published by 
stance- shows how correct Professor d bI' t' Leslie's ideas were with regard to the the Royal Society, nor have I encountere any pu Ica IOn 
nature of the phenomenon which he, by Professor Leslie in relation to the matters quoted above. 
I believe, first noticed, of a column of HENRY MORTON. 
air supporting a hollow brass ball at an Stevens Institute of Technology, Hoboken, N. J. 
angle of 45° ; namely, that the ball was • . . ,  • env�loped bY !1 sheath of the air ; and 

A secmental Parabollc Be:ftector. 
the mfiammatIOn of the gas renders, so . . ,  ' . far, unnecessary any mathematical de- I To the Edztor of the Scuntijic Amencan . . . monstration with regard to that point. The descriptions published of the so-called Balestrlen re-

" Here is shown, in � very beautiful manner: the if!1lamed fiector (repeatedly pre-invented by Americans) have re-
sheath of gas surrounding the ball, by the rapId motIOn and . d d f ' .  t which 1 designed in 1867 when force of which it is that the ball is enabled to resist the power mm e me 0 an m�.rumen . . . ' . 
of gravitation even at the inclination of an angle of 45° ; but living in Mono county, CalIforma, and WhICh h�s r�mamed 
when we slant �he apparat�s x,nore to one side, we then find on paper because I had no chance then of gettlll� It mad�, 
that th� attractIOn of graYltatIOn becomes stronger than the and have ever since been occupied with other affaIrs. It IS 
propellmg force of the mfiamed gas, and we see the ball . .  f t ' arabolic rings or seg-drop through the burning sheath in which it was previously a refiector conslstmg 0 concen nc p . 
enveloped. ments of copper, coated inside with nickel or silver, WhICh 

" In alluding to the very curious observation of Mr. Leslie are so curved and arranged that all solar rays falling upon 
regar�ing common air, I can!l0t help stat�ng that, in . the them parallel with their axis are bent to a common focus . 
Ohem'tSt, volume I. , page 381, It has, by mIsrepresentatIOn, f h I tt b '  b h'nd the refiector and been attempted to make it appear that the learned Professor In consequence 0 t e a  e� elll� e 1 • 

had claimed the merit of discovering that a brass ball could be quite new to the same, manIpulatIOns which would 1>e very 
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difficult or impossible to perform in front of a concave mir- in the middle ; while, if the center of the plate moves the process shows the edges to move the most ; and in this case 
ror are rendered perfectly convenient. The reflector may most, it demonstrates that it is expanded in the middle. And all that is necessary to remove the contraction is to strike the 
be so mounted as to enable the operator to keep its axis the same rule applies to any part of the plate. This way of plate a few blows about the contracted part, as we did to re­
directed towards the sun, and thus to maintain a complete testing may be implicitly relied upon for all plates or sheets move the contraction at D in Fig. 10. The blows in this 
focus for a considerable space of time ; and means may also thin enough to be sprung by hand pressure. case, however, may fall perpendicularly, and be deliverei 
be devised for separating the solar rays by filtration through Another plan, applicable for either thick or thin plates, and (for fine work) with a broader faced hammer. 
proper absorbing media. Any good physicist will know, used conjointly with the first named, is to stand the plate on To remove a kink or crooked place at or near the edge of 
without being furnished with a diagram, how to construct edge with the light in front of us, but not overhead, as in Fig. a plate, we proceed as shown in Fig. 12, laying the plate 
the instrument, which may, indeed, be done in somewhat dif- 12 ; we then cast one eye along the face of the plate upon which : with the convex side of the kink resting upon the anvil (the 
ferent ways, it being necessary only to give to the concentric the light falls, and any unevenness will be made plainly visible I shaded part, A, representing the kink), and delivering the 
rings or segments (which might best be made by depositing by the shadows upon the surface of the plate. The eye should blows denoted by the marks at B, in Fig. 12a. We next turn 
copper upon moulds of wood, covered with plaster and cor- ; also be cast along the edges to note any twist or locate any the plate upside down, and strike the blows denoted by the 
rectly shaped on a lathe) such a curvature and position that kinks. Perhaps our trial by these tests, employed either marks or dashes at 0, Fig. 13 ; and the kink will be removed 
the parallel rays, striking them at various angles of incidence, singly or in conjunction, demonstrates the plat.e to have the 
be reflected to the same point. There can be no doubt that, bulge in it, denoted in Figs. 10 and 11 by the inclosure 
with a large retleetor of this kind, it will be possible to pro- within the line, A. This bulge is called a loose place ; and if 
duce calorific e:Q'ects of which we have at present no con- the plate is bent or springs back and forth a little, this spot 
ception ; and the instrument may not only become an impor- will be found to move the most. The plate is, in fact, edge­
tant aid to Science, but may also find some useful applica- I bound, as it might aptly be termed ; and hence, to straighten 
tions in the arts. By the Balestrieri reflector, which consists I it, we do not attempt to batter the bulge down by placing 
of concentric conical rings or segments, the solar rays can : the plate on a large block and hammering away at the convex 
naturally not be brought to a focus, but only be collected in I side ; but we place it on a small block and proceed to stretch 
an axial line. Its proper purpose is to cast the light of a I the plate at and near the edges, and so remove the bulge or 
focal flame in a certain direction into space, and it must an- loose place without hammering it at all. The method of at­
swer that purpose quite well. A. P ARTZ. tack is to first hammer the plate, letting the first series of 

Paris, France. 
oe � . ,  .. 

Plant Vigorous Young Trees. 

To the Editor of the &ientific American : 
On page 70 of your current volume, you advise farmers 

and fruit growers to buy small trees rather than large ones. 
In a general sense you are perhaps correct ; but practical 
pomologists know that to judge rightly of the value of a tree 
by its rings alone is quite impossible, there being other con­
ditiolls of growth quite as"important, and even more so, than 
the relative size and height of its trunk and branches. Hav­
ing a pretty extensive experience in the planting and growth 
of young fruit trees especially, I have fO:Ind the roots to be 
the most important consideration, and t'he best indication of 
vigor and quality ; and were I compelled to purchase trees 
without seeing them, roots and all, I should much prefer see­
ing the roots than the trees proper ; and indeed, with such 
evidence of their quality, I could not be greatly deceived. 
A tree with a fine mass of fibrous surface roots of a healthy, 
vigorous color, and thin, small, rather than thick, broken 
main roots, is sure to grow and thrive "with any sort of fair 
treatment, and in almost any soil ; but without such fibrous 
roots, and having only two or three large mutilated horns or 
prongs, and a heavy stub for a tap root, which must from 
necessity have been broken and skinned in removal from the 
nursery row, the tree were better thrown on the brush heap 
than given space and trouble in the orchard. In view of the 
fact that most of our nurserymen work their trees upon seed­
ling root stock and leave them standing in the rows where 
first planted, it is easy to understand why so large a percent­
age fails to grow and thrive when removed to our gardens 
and orchards, and why in some cases, with the utmost care 
and attention, so many years of doubt and uncertainty must 
intervene before the fruit appears. In the deep fertile !loil 
of the nursery, they send down long tap roots which, if left 
undisturbed, grow to the exclusion of anything III the shape 
of fibrous roots ; and when the trees are finally removed for 
sale, this long tap root must of course be cut or broken off, 
ani it is thus somewhat miraculous if the tree lives at all. I To buy only small trees will not entirely obviate the diffi­
culty, although it is in every way poor policy to purchase or 
plant very large trees of any kind. But ill procuring small 
trees, it is very important to know various other attending 
conditions : whether they are small simply from a stunted 
condition of growth and general lack of constitutional vigor, 
or because they are young, which of course is the only ad­
missible condition. I have trees of three years which far 
surpass in vigor and size others of ten. I would certainly 
prefer even large trees, if vigorous, to small, stunted trees of 
like age. So it will be seen it is not safe to rely upon small 
trees altogether. A better rule would be perhaps to buy 
young trees rather than small, if, indeed, the matter can be 
narrowed down to one short invariable rule, which I very 
much doubt. Show me the roots of a tree, and I'll tell you 
how it looks above ground. Look at the roots first, then the 
wood and bark ; do not care about the size so much, and you 
need not inquire very particularly about the age after having 
made the examination indicated. All reliable nurserymen 
are well acquainted with these facts, and should not mislead 
their customers in their catalogue classifications. The real, 
true quality of a fruit tree exists in its degree of vigor and 
thrift ; and it is with reference to this, together with age, 
that the various grades and pIices should be arranged. 

Kingston, N. Y. H. HENDRICKS. 
. . . . .. 

STB.AIGHTEImiG WROUGHT lIrtETAL PLATES. 

No. n. 

blows be delivered as denoted in Fig. 10 by the marks at B ;  
and we then deliver the blows denoted by the marks at 0 
and at D in the same figure. These blows will, if sufficient 
of them are delivered, remove the loose place. While giv­
ing these blows, the workman takes care to hold the plate 
so that his blows fall solid and do not " drum :" that is to 
say, if the spot where the hammer falls does not rest upon 
the anvil, the effect of the plate is similar to that produced 
by a drumstick upon a drum, producing no result save to 
jar the fingers holding the plate. And this jar is frequently 
suffi.ciently great to cause severe pain and sometimes injury 

to the fingers. In removing the loose place, we shall find, 
in almost all cases, that we have induced contraction in the 
plate rou'nd about the spot marked D in Fig. 10 ; and this 
contraction we remove by a few blows, as denoted by the 
marks at D. In this operation, we have merely stretched 
the plate where it was necessary to release the loose place. 

Let us now suppoee that our testing had shown the plate 
to be twisted. We then carefully note which edge of the 
plate is the straightest, and which is the one that is bent, and 
then place our plate upon the anvil, as shown in Fig. 11a, in 
which that part of the plate on the left hand side of the diag­
onal line is supposed to be the one that is bent, the bend ly­
ing downwards (the edge, A, being the etraightest). We 

As an cxample, let us take a plate, say 18 inches by 24, as then attack the plate, if a thick one with the long cross face 
in Fig. 10. The first thing to do is to ascertain where it is hammer, and if a thin one with the twist hammer ;  and in 
out of straight, which is done as follows : If it is a thin plate, ! either case we deliver the blows denoted by the marks, the 
say of 19 gauge, we rest one end of it on the block and sup- , action of the hammer being to lift the plate in front of it, 
port the other end in the left hand, as shown in Fig. 11 ; then The blows at and towards the edges are always delivered 
with the right hand we exert a sudden pressure in the mid- ! first, the hammering being carried towards the middle, and 
dle of the plate ; and quickly releasing this pressure, we II being also wider apart as the middle of the plate is ap­
watch where its bending movement takes place. If it occurs proached. 
most at the outer edges, it proves that the plate is contracted A plate is said to be contracted when the hand bending 

To straighten the plate shown in Fig. 9, we place it upon the 
anvil, as shown in Fig. 14, striking blows as denoted at A, and 
placing but a very small portion of the plate over the anvil 
at first ; and as it is straightened, we pass it gradually fur­
ther over the anvil, taking care that it is not, at any part of 
the process, placed so far over the anvil as to drum, which 
will always take place if the part of the plate struck does 
not bed, under the force of the blow, well upon the anvil. 

Fig. 12ct. 

We have now explained all the principles involved in 
straightening wrought metal plates ; and no matter in what 
shape a plate is bent, it can be straightened by the applica­
tion of these rules, applied either singly or in combination. 
As a rule, they require to be used in combination : thus a 
plate may have a loose place and a kink, or a kink and a 
twist, and in these cases the operation to remove the one is 

HgJ3. 

performed conjointly wIth that necessary to remove the 
other, either being slightly modified to suit the other oper­
ation. 'Dbe anvil, it will be seen, must be small enough to 
permit of the plate being attacked in individual spots or 
places ; for the plate must always lie so that the part being 
struck is solid upon the anvil. In conssquence of this re­
quirement, the holding of the plate becomes an important 
element ; for, with a good helper, the plate may be quickly 
and readily adjusted, thus saving much time and labor. 

Fl!J . .l�. 

A rude system of straightening is  sometimes performed 
by the aid of a trip hammer, the finishing process being per­
formed on a large iron block. This plan is crude, however, 
and is more productive of hammer marks than it is of true 
work. Very thick plates, those too thick to be readily af­
fected by the blows of a sledge hammer, are made red hot 
and straightened upon iron blocks larger than the plates. 
For this operation large wooden mallets with very long 
handles are sometimes used. J. R. 

oe � . ,  .. 
OVER 13,000 applications for space have already been filed 

by the authorities of the French Exposition next year; 7,800 
are from the city of Paris alone. 
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nw ROTARY PUJ[p. 
We extract from the Ref)U(! Induatrielle the annexed en­

graving of a new rotary pump, which is quite simple in con­
struction, and which, our contemporary states, has success­
fully withstood quite severe tests. 

Placed eccentrically in the cylinder is a drum, as shown in 
Fig. 2, to which are hinged three bronze pallets which close 
into recesses in the drum. 
These, as the drum rotates, Fig. 1 .  
draw in the water through 
the ball valve in the suction 
pipe below. The drum shaft 
is mounted independently of 
the pulley shaft, Fig. 1, 80 
that any strain on the latter, 
by the belts, will not tend to 
throw the pump mechanism 
out of line. The connection 
between the shafts consists 
simply of the end of the 
drum shaft entering a socket 
in the end of the pulley 
shaft. 

The pallets may be easily 
removed without taking the 
drum from the cylinder. The 
joints of the cover are packed 
by rubber packing, which fits 
in a groove made half in the 
cover and half in the cylin­
der. 

• • •  
Dyeing Raw- Cotton. 

The following is considered 
the best and easiest way for 
dyeing raw OO1ton. . Boil with 
22 Ibs. extract of logwood 
for 100 Ibs. , till it is all well 
penetrated. then dry ; then 
boil slowly with 10 Ibs. chromate of potash and 5 Ibs. soda 
crystals ; make run the liquor, take out, and keep over 
night, or one or two days ; then wash well. That is the best 
and fastest black, and stands well. 

A :REW  PBYLLOXERA REDDY-DECORTICATION. 

It was recently announced in the French Academy of 
Sciences that the decorticating or removing of the bark from 

Fig. 1.-8ABATE'S DECORTICATING GLOVE. 

grape vines is a valuable preventive of phylloxera ravages, 
and that the vines thus treated also soon showed very per­
ceptible signs of improvement in vegetation. M. Sabate now 
gives, in La Nature, some positive facts regarding the em­
cacy of this process, based on actual trials 
in his own vineyards. He states that a plot 
of about 20 acres had its vines (white 
grape, age 60 years) nearly destroyed in 
1875. During the winter of 1875-6, the 
vines were barked during the coldest 
weather. They have since become in a 
flourishing condition, and last autumn 
yielded an amount of grapes double that 
of the preceding year ; and 48 acres of 
other vines (red grape, aged from 15 to 20 
years) were similarly treated in February, 
March, and April. Since then they have 
not been attacked, and the old phylloxera 
points of lodgment have not enlarged, 
while a far larger yield was obtained. In 
general, the vegetation in both of these 
vineyards offered a striking contras� to 
that in adjoining ones where decortication 
had not been ' practised. Although the 
vines in the latter were planted in fully as 
rich soil, and were identical in variety and 
in age, they are now as badly attacked as 

'eitutifi c jtUtri cAtu. 
at any time during the past two or three years. Indeed, their 
production is lessened, and is scarcely 60 per cent ef that of 
last year. These factB have attracted official notice, and a 
committee from di1ferent French vine growers' associations 
have lately undertaken and completed an extended course of 
experiments based upon them. These substantiate the conclu­
sions drawn from the foregoing, and also show the further 

HOUYOUX'S ROTARY PUMP. 

beneflt that, by removing the bark, a large number of harm­
ful insects, which take refuge therein in winter, are at the 
same time destroyed. 

The modes of decorticating the vines are represented in 
the .annexed illustrations. The workman wears a glove, Fig. 
1, made'of mail or rings of galvanized iron. It weighs about 
20 ozs. , and with it a man can easily bark 500 large three­
branched trunks per day. Fig. 1 shows how the bark is re­
moved by rubbing the branch longitudinally. In order to 
reach crotchets and sharp angles, the bow, shown in Fig. 2, 
is used, the cord being a twisted line of galvanized iron wire. 

� I . . .. 
A. IIIachlne Swltclunan. 

About as curious a railway signal as we have ever seen 
has recently been patented through the Scientiftc American 
Patent Agency by Mr. J. D. Hughson, of Prairie City, TIL 
This inventor believel! that, where an engineer might fail to 
heed the indication of a semaphore or some other purely me­
chanical apparatus, he would be sure to notice the frantic 
gestures of a man posted beside the track. As men of flesh 
and blood cannot probably be found who would be willing 
to stand on a hig:J: lledestal for indefinite periods of time 
and wave their arms " t  exact intervals, . a machine man has 
been contrived who flourishes a flag, hammers a bell, and 
displays a changeable light in his hat with unfailing regular­
ity. The man owes his movements to clockwork operated 
by weights, and the latter are controlled by electricity. 
When a train passes, it moves a little stop beside the track, 
which, by a mechanical connection, shifts a switch so that 
the current from a main line of telegraph wire is diverted 
into a short circuit. An electro-magnet inside the machine 
man is thus excited ; and as it attracts its armature, the lat­
ter releases a detent. The weights then descend, and the 
man waves his flag and pounds his bell, while the light on 
his hat changes to red. When the train has passed, the cur­
rent is broken from the short circuit, but the man keeps on 
his motions until a wheel in his interior coml-'etes its revolu­
tion and thus allows the detents once more to engage. Of 
course the time during which he waves his flag, etc. , is long 
enough to allow the train that �as passed to travel a con­
siderable distance. 

Fig. 2.-SABATE'S DEOORTIOATIliG BOW. 

The Co� Photograpblc Process. 

A correspondent in Switzerland lately sent some examples 
of this process, which, by reason of their depth, vigor, and 
richness, were equal to the best wet-plate photographs ; and 
now both M. Haakman, the President of the Photographic 
Society at Amsterdam, and M. Victor Angerer, a well known 
Viennese photographer, bear testimony to the efficacy of the 

process. M. Haakman says 
Fig. 2. he has given some attention 

to dry plates, for, as he prac­
tises photography simply for 
pleasure, these are generally 
more convenient to use than 
wet films. He has tried, he 
tells us, tannin, tea, tohacco, 
morphine, and several other 
substances in the preparation 
of his dry films ; but none of 
these, to his thinking, afford 
such clean and satisfactory 
films as coffee. 

M. Haakman prepares his 
plates in the simplest man­
ner ; and although we have 
several times published form­
ulre in regard to the produc­
tion of coffee plates, our read­
ers may like to know the 
precise plan followed by M. 
Haakman. His coffee solu­
tion is made up of : Boiling 
water, 6 cubic inches ; pure 
Java coffee (burnt), 77 grains ; 
white sugar, dissolved in a 
little water, 39 grains. This 
infusion, when cold, is poured 
twice over the sensitized col-
lodion films, which are then 
dried. 

� I . I " 
A nw BATHODTER. 

We extract from La Nature the annexed engraving of a 
new and simple instrument for measuring great sea depths. 
It is the inventioll of Dr. H. Fol, and consists of a spherical 
glass reservoir filled with a liquid very slightly compressible 
-water, for instance, or, better still, ether. The only ori1lce 
to the vessel is a capillary tube 
which communicates with a small 
reservoir above, which is filled 
with mercury. The latter, at 
the presumed temperature of the 
water at the sea bottom, should 
just stand at the level with the 
ori1lce in the pointed stopper in­
serted in the large reservoir. The 
upper surface of the mercury is 
exposed to contact with the sea 
water. 

In using the device, it is simply 
lowered by a sounding line. The 
liquid within the large reservoir 
will be compressed as the appa­
ratus descends, a given amount 
for each atmosphere of pressure, 
and a corresponding quantity of 
mercury will escape through the 
ori1lce and sink to the bottom of the large reservoir. This 
mercury on the apparatus, being hoisted, is accurately 
weighed, and its weight indicates exactly the pressure to 
which the device has been submitted. The pressure known, 
the depth of water is easily determined. 

� I . . ... 
Do not A.llow- the Frogs to be Pared. 

The frog of the foot of every horse is the natural support 
of the foot, and should never be cut away except to remove 
the rough edges which occasionally appear from common 
wear. At a late meeting of the farriers and horseshoers in 
Wilmington, Del. , there was a great deal said in condemna­
tion of the manner in which horses are shod, especially in 
the rural districts. A lecturer, a veterinary surgeon (accord­

ing to the New York Herald), said that 
" the frog of the foot was often pared 
away so artistically to make a neat job 
that the tendon or muscle that extended 
down the leg, over what is known as the 
pulley bone, and gave the foot its mo­
tion, was often injured, and then the horse 
would be weak in the legs, and blunder. 
He severely characterized the habit of 
burning the hoof with a red hot shoe to 
make it fit, and said there ought to be a 
law passed to hang any blacksmith who 
would use red hot shoes in this way. The 
shoe should be fitted to the shape of the 
foot, rather than the foot fitted to the 
shoe." 

• • •  
.AN electric battery, famous because it 

was once owned and operated by Benjamin 
Franklin and other distinguished philoso­
phers, has been in use at Dartmouth 
College for years, and is now employed al-
most daily for class-room experiments. 
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A PEB8IAlf D'WELLIB'G. their non-conventionality_ Workers in other branches of art 
There is little to be seen in modern Persia that tends to have likewise recently resorted, to an unusual degree, to 

sUbstantiate the tales of ancient travelers concerning the Persian ornamentation, and some of the most exquisite pro­
magnificence and wealth of the cities ruled by the Shah. ductions in r� silver and niello work are based entirely 
Colossal ruins attest the grandeur of former days, but cen- upon Persian patterns_ 
turies of misgovernment have reduced a people naturally in- Individual design apart, the aspect of groups of Persian 
dustrious and energetic to a mere horde, existing under houses is not inviting, but rather monotonous ; and the eye 
scarcely more than the semblance of civilization_ Persia, or finds its only relief in the courtyards or in the gardens, 
rather her cities, might be termed the abode of shams ; for where trees are allowed to grow. The interiors of the 
deception reigns everywhere, from the huge paste diamonds dwellings, especially those of the richer classes, often, how­
of the Shah to the imposing pillars of dust and straw which ever, bespeak an unlooked-for degree of comfort : that is, if 
decorate the wretchedly constructed buildings. comfort can be had in any structure which is liable to fall 

An excellent idea of the exterior of a Persian dwelling of down unless constantly repaired. The courtyard represented 
the better class in Teheran is afforded by our engraving. in the engraving is entirely inclosed by the dwelling, and is 
The courtyard, and probably the most attractive portion of reached from the street by a narrow corridor. On two sides 
the structure, is represented ; and the picture shows nothing of It are simple blank walls ; on the others are the fronts of 
of the intolerable filthy surroundings of even the finest pri- two distinct buildings (one of which is represented), one be­
vate grounds. The materials of construction used are sun- longing to the master of the house and the male portion of 
dried bricks, which have little cohesion, and which before the household, the other to the harem. Each consists of a 
long render the walls in a very dilapidated state. The elabo- large saloon, separated from the courtyard by glass windows, 
rate cornice and columns represented in the engraving are with two smaller apartments on the ground floor, and a bal­
scarcely more stable than so much theatrical scenery, being cony chamber above. The fiat roofs are reached by an un­
merely of wood stuccoed over with mud. In some struc- covered flight of steps, and are places of frequent resort in 
tures stone is used, and tiles are employed for decorative the warm season after nightfall. In winter the rooms are 
purposes ; but this more substantial mode of building is con-· �ea�d by jars of charred fuel, half buried in the floor. The 
fined to the houses of dignitaries, or to the bazaars or houses of the richer classes in Teheran are seldom occupied 
mosques. In the latter the relics of past magnificence are during the sUmmer, as, owing to its filthy condition, the city 
yet discernible, and one edifice is asserted to be roofed with then becomes unhealthy. The monarch and aristocracy then 
plates of pure gold. In view of the acquisitlve nat.ure of betake themselves to tents on the neighboring plain of Sul­
Persian officials, and the unconcealed corruption which tanieh; while the rest of the popUlation accept the ravages of 
reigns in every department of the government, the statement pestilence with that fatalistic indi1ference peculiar to Oriental. 
that so much treasure is allowed to remain unappropriated races. 
to some one's private use is rather questionable. Persian 
architecture, however, is not without its importance ; and as 

.. . . . .. 

Some A.tronomleal Note. Cor Dlareh. 

it involves (he application of the singularly beautiful 
arabesques known the world over as Persian patterns, it pre­
sents suggestions to our designers !Wd decorators, of which 
at the present time advantage is widely being taken. The 
arches shown in our engraving are by no means of the con­
ventional pattern, and are exceedingly graceful ; while there 
is a harmony of design between the general form of the 
building and its flat decoration which appeals strongly to 
correct taste. To perceive to what excellent use it is possible 
to turn the Persian arabesque and the closely analogous 
Moorish designs, the reader has only to examine the archi­
tecture of some of the larger Jewish temples in this city. 
There-where, as a matter of course, the Gothic and other 
well known styles which, by custom, are almost wholly ap­
propriated to Christian churches, would not be suitable­
architects have been compelled to seek other sources for 
every variety of decoration ; and the results are adaptations 
of Oriental design, pleasing both intrinsically and because of 

A writer in the New York Tribune says that March is in 
many respects an important month. The sun, which has all 
winter long been south, is now rapidly approaching the 
north, and will cross the equator at 7 :16 (New York time) 
on the morning of March 20. This point is called the vernal 
or spring equinox. Many of our young readers know that 
there are two equinoxes in a year, the verbal equinox in 
March, the autumnal in September. A simple illustration will probably help them to understand better the meaning 
of the terms equinox and equinoctial points. Take two large 
hoops. Place one inside the other, and hold them horizon­
tally. Now tilt the inner hoop a little, so that half of it is 
above and half below the other hoop, which remains horizon­
tal. Let the latter represent th'? equator; then the tilted 
hoop will stand for the ecliptic round which the sun travels 
in a year. A glance at the two hoops will show that the 
ecliptic can only cross the equator at two points. These are 
known as the equinoctial points, and also as the equinoxes, 

because when the sun is in these points the days and nights 
at all places are supposed to be equal. Not that they are 
exactly equal then, though they would be if the sun were 
only obliging enough to stay on the equator when it reached 
it. As a matter of fact, however, the sun's motion north or 
south when crossing the equator is more rapid than in any 
other part of his path, and so the days and nights are not 
quite equal at the equinoxes. Take the equinoxes this year 
as examples : At New York: on March 20, the sun rises at 3 
minutes past 6 A.M. , and sets at 12 minutes past 6 P.M., 
making the day 12 hours and 9 minutes long. Since the sun 
sets on the 20th at 6 :12, and rises on the morning of the 21st 
at 6 :02, the night of the 20th is only 11 hours and 50 millutes 
long, or 19 minutes shorter than the day. Again, on Sep­
tember 22, the sun rises at 5 :48 A.M. and sets at 5 :57 P.M. , 
the day being 12 hours and 9 minutes long. But as the sun 
rises at 5 :49 A.M. on the 23d, the night of the 22d is only 
11 hours and 52 minutes long, or 17 minutes shorter than the 
day. 

The place in which the sun crosses the equator in Spring 
is also known as the first point of Arie8. Arie8 is the con­
stellation of the Ram. But when on the 20th of March this 
year the sun crosses the equator, it will be in the constella­
tion of The Fishes, almost in a direct line beneath the AI­
pherat and Algenib in the square of Pegasus. Why do as­
tronomers call this place, then, the first point of Aries? Well, 
the two points in which the sun crosses the equator are not 
stationary, but are changing every year. The earth is like a 
big top spinning around on its axis at a great rate, and at 
the same time running around the sun along that tilted hoop 
called the ecliptic_ But the top isn't quite steady ; as the 
boys would say, it wobbles a little bit, and the effect of the 
wobbling is to make the equinoctial points go backward a 
trifie every year. This going backward-or from east to 
west-of these points on the equator is called the precession 
of the equinoxes. But some bright reader will say : " Pre­
cession means going before, and these equinoctial points go 
backward! Why not call it retrogression of the equinoxes?" 
Well, perhaps that would be a better title ; but " precession " 
here means that the equinox of to-day " precedes " that of 
to-morrow; that of to-morrow " precedes " or is east of the 
place of the equinox the next day, and so on. This change 
of place is constantly going on, but so slowly that it only 
amounts to 50t minutes of arc in a year-a quantity so small 
that it will take nearly 26,000 years for these points to go 
entirely round the equator. 

The man who first found out about this precession of the 
equinoxes did it a very long time ago. His name was Hip­
parchus. He was a disciple of the great school of Alexan, 
dria, and lived about 140 years before Christ. And he found 
it out in this way : Some 170 years before his time another 
astronomer named Timocharis had calculated the distance of 

IlITERIOR COURTYARD OF A HOUSE III TEHERAlf, PERSIA. 
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Spica, in the Virgin, from the sun at the time of the autum­
ml equinox. Hipparehus also measured this distance and 
found it to be greater than Timocharis had made it. The 
difference between the two measurements was too large to 
lead him to suppose that Timocharis had made a mistake, 
and he was thus forced to the conclusion that the sun and 
Spica were really further apart than they were a hundred 
and seventy years before. And he found further that by 
dividing this difference by the number of years which had 
passed since the first measurement was made, the annual 
precession was 49 minutes-which was only a very little 
wrong. Now, in the days of Hipparchus the sun really was 
just entering the Ram at the spring equinox, which was 
then, therefore, the first point of Aries. In the 2,000 years 
since this point has gone westward nearly 28 degrees, which 
brings it into the constellation of The Fishes ; but the old 
name has not been changed. 

" Hipparchus was a very clever astronomer," says the 
writer. " It would take too much room to tell all about him, 
but I may mention one other good thing he did : he made a 
catalogue of the principal stars-the first of its kind-and 
calculated their positions. This passed three hundred years 
later into the hands of another old astronomer named 
Ptolemy, who made a better catalogue, which has been very 
valuable in enabling modern astronomers to find out the 
changes which have taken place in the apparent places of 
the stars during the past two thousand years. " 

The first point of Aries is important, because it is the 
point from which the right ascensions of all the heav.!lnly 
bodies are reckoned. To mark places on the earth we speak 
of their longitude and latitude: The position of a star is ex­
pressed by its right ascension and declination. Declination 
means distance north or south of the equator. Right ascen­
sion is the distance from the first point of Aries measured on 
the equator, always to the east, and is usually stated in time, 
one hour being equal to 15 degrees of arc. In consequence 
of this going backward of the equinoxes, the right ascensions 
of all the stars are constantly increasing, and will of course 
go on increasing till the first point gets back to Aries, or 
right ascensions are reckoned from a fixed point. 

Orion is still the most conspicuous constellation, and may 
be found in the southwest soon after dark, with Sirius in 
the Great Dog nearly s()uth. Other prominent stars visible 
on fine evenings are Mirfak in Perseus, Alcyone in the 
Pleiades, Aldebaran in the Bull, Capella in the Wagoner, 
Procyon in the Little Dog, Castor and Pollux in the Twins, 
Regulus in the Lion, Arcturus in the Hunter, and Spica in 
the Virgin. The moon is in conjunction with Jupiter and 
Mars on the 7th, and will occult one or two of the smaller 
stars in the Pleiades a little after 9 o'clock (Washington 
time) on the evening of the 19th. 

.. , . , .. 
[For the Scientific American.] 

NEW SPECTROSCOPE FOR DIRECT VISION. 
BY PROII'ESSOR A .  RICCO. 

This instrument consists of the . following parts '. A is a 
collimator, in which the distance of the slot for the a<1mission 
of light to the achromatic lens is equal to the focal distance 
of the latter. C is a prism of dispersive flint glass, which 
decomposes the light of the beam made parallel by the colli-

mator. D is a prism for total reflection, which sends the de­
composed light into the telescope, B, parallel to the collima­
tor, A. If the field of view of the telescope will not hold 
the whole of the spectrum, the prism, D, is made to turn 
about an axis passing through the middle of the hypothenuse 
of its base by means of an external lever. By this means the 
different parts of the spectrum will be successively reflected 
into the telescope. 

On account of its simplicity, this spectroscope is very 
easily constructed ; and by reason of the shortness of the 
path which the light passes over in the glass, the loss of 
light is less than that which takes place in a five-prism Amici 
spectroscope for direct vision. 

Modena, Italy. 
.. , . , .. 

ltIetallotherapy-Another Deception. 

When the blue glass believers become tired of their hobby, 
as many of them doubtless already have of mesmerism and 
" movement," " grape," " will," and other " cures," which 
from time to time have furnished sensations for the gullible 
or held out vain hope to the affiicted, they will find a new 
field for their credulity in the metal cure lately invented in 
France, and which, according to one of our best French 
contemporaries, is working miracles. Here are some ex­
amples :  A young wOJUan was totally paralyzed over her 
right side. Her body was utterly devoid of feeling ; and a 
sharp needle thrust in her body attracted no notice. Dr. 
Burg simply gave her a cylinder of gold to hold in the hand, 
she being blindfolded. In fifteen minutes, she felt a pin prick, 
then recognized the touch of a plurality of objects, and re­
gained perfect sensibility. Another patient had her left side 
paralyzed. This called for a copper cylinder, whereupon 
she too was cured. Then a venerable lady, whose jaw was 
in a similar unfortunate condition, was cured by a lump of 
iron under her tongue and a bandage of iron plates on her 

cftitutifit !mtritllU. 
head. I t  should b e  observed that interchanging metals upon 
these people did not produce good results. Their " systems " 
required the metals named, and no others. 

Cause, of course, electricity, it being the fashion to use 
that much-misused word to explain anything which is not 
readily comprehended, from blue glass radiations to love. 
" Electric homreopathy " our contemporary calls this latest 
deception, while devoting . sevcral columns to its grave con­
sideration. 

.. , e  . ..  
The Obnoxious Franking Prlvllege Again. 

The Sundry Civil Appropriation bill, which was hurried 
through Congress during the closing hours of the late session, 
has been made the means of putting through a measure, 
tacked on as an amendment, which is meeting with the 
wholesale reprobation that it deserves. It is a resurrection 
of about the worst feature in the hitherto defunct franking 
privilege-namely, that of allowing members of Congress to 
send pu blic documents free through tbe mails. Luckily the 
period fixed by law wherein the postal service of the country 
can thus be turned into an express agency for Congressmen 
expires on January 1 next ; so that, even if the measure be 
not repealed before that date, public opinion concerning it 
is sufficiently strong to prevent its subsequent renewal. 

. We have frequently pointed out how great an imposition 
on the (government any such privilege as this is. The mere 
sendihg of Congressmen's letters is in itself no particular 
burden to the mails ; but when it comes to forwarding tons 
of electioneering documents already printed, and now dis­
tributed at the cost 01 the people, or private packages, or 
even wash clothes (as used to be the case), and the brunt of 
all to be borne by a service already working under a deficit, 
the practice degenerates into an abuse, and there is no reason 
for its existence. Now, we suppose, the average member 
will flood his constituents with Patent Office reports and 
copies of his speecb.es in lavish profusion, and in marked 
contrast to his careful distribution of such favors when he 
had to pay the postage. Government presses will accordingly 
be kept running, and the people will lose, not only the mem­
ber's small contlibution to post office expenses, but w ill pay 
for the production and transportation of some thousands 
more useless books, which will follow their usual short cir­
cuit from the press to the paper maker. 

And that is not all ; pension agents, land agents, patent 
agents, and others doing business in Washington, will prob­
ably avail themselves of some friendly member's stamp or 
signature in mailing broadcast their circulars, etc. This was 
done before, and human nature has not changed. 

... ' e '  .. 
Blue Glass 10 a Nut Shell. 

General Pleasonton's blue glass theory is assailed by the 
SCIENTIFIC AMERICAN. His idea that electricity is generated 
by the passage of light through the glass is declared to be 
absurd. Nor have colored rays any beneficial effect on life, 
the reverse rather being the truth, as a pure, white light is 
best. The only good that can possibly come of blue glass is 
in its use as a shade for decreasing the intensity of solar 
light.-New York Sun. 

.. , e ,  .. 
PUBLISHERS' NOTICE. 

New subscriptions to the SCIENTIFIC AMERICAN and the 
SCIENTIFIC AMERICAN SUPPLEMENT will, for the present, 
be entered upon our books to commence with the year, and 
the back numbers will be sent to each new subscriber unless 
a request to the contrary accompanies the order. 

Instead of a notice being printed on the wrapper, an­
nouncing that a subscription is about to end, the time of 
expiration is now denoted in the printed address each week. 

.. , e ,  .. 
IN the article on the oleo-margarin industry in our last 

issue, the statement that .. mixed fat of all kinds " is used 
should read " mixed beef fat "-this being the only variety 
employed at the factory described. 

Inventions Patented In England by Americans. 

From February 3 to February 19, 1877, inclusive. 
ARTILLERY GAME.-W. Rose, New York oIty. 
CIGAR MACmNERY.-J. F. Fygh, Phlladelphia, Fa. 
CIGAR-MAKING MACHINE.-J. S. Winsor, Providence, R. I. 
CUTTING PIPES, ETC.-A. C. Wood, Syracuse, N. Y . 
DRESSING MrLLsTONES.-W. Griscom, Pottsville, Pa. 
FIRE ARM, ETc.-E. T. Starr, New York oIty. 

FRrCTION COUPLING, ETC.-A. K. Rider, Walton, N. Y. 
GAB STOVE, ETC.-E. B. Cox, Brooklyn, N. Y. 
LoCK STITCH SEWING MACHINE.-C. F. HolUs, Boston, MII88 • 
MAKING SAWS, ETC.-G. F. Simonds, Fltchhurg, Mass. 
PADDLE WHEEL.-W. C. Thompson, Tipton, Tenn. 
PAPER PULP Box, ETC.-S. Wheeler et aI., Albany, N . Y. 

PARING ApPLES, ETC.-G. Bergner, WashIngtOn, Mo. 
REI!'RIGERATOR, ETC.-C. L. RIker et aI.,  New York oIty. 
ROTARY ENGINE.-J. C .  Thomas, Carllnsville, TIL 
SCHOOL SLATE, ETC.-J. W. Hyatt et aI., Newark, N. J. 
SEWING MACHINE.-C. H. Willcox� New York oIty. 
SHurrLE.-W. Reatty et al. ,  Gray, Me . 
SPINNING FRAME.-G. Draper et aI.,  Hopedale, Mass. 
YARN-WINDING REGULATOR.-S . Jackson, Lawrence, Mass. 
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NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IlIPROVED VEIDCLE GEARmG. 

David G. Wyeth, New Way, O.-The object of this invention is to pro­
vide a vehicle gearing in which a reach, lIfth wheel, and ordinary form of 
bolster are dispensed with. The springs are coupled in pairs, and arranged 
in a trlangular relation to the rear axle. The rear clips and front bearings 
of the springs are also constructed in a peculiar manner. For particulars, 
see patfolnt. 

IlIPROVED MACHINE FOR JOINTING STAVES. 

Edmund W. Gillman, Long Island City, N. Y.-In this device two rotary 
concave cutter disks are arranged facing each other, upon a single shaft, 
each disk being provided with knives arranged tangential to a circle of 
small diameter described from the center of the disk. A casing surrounds 
each disk, which is connected with an exhaust fan for removing the shav­
ings. Adjustable guide plates are attached to the side of the casing for 
supporting the stave, and there is a pivoted frame for carrying the stave 
centering aud clamping apparatus. The machine Includes a device for 
centering the staves, and for clamping them while being jointed; and also 
an adjusting device, by means of which the ends of the slaves may be 
narrowed more proportionately in wide staves than in narrower ones; and 
means for inclining the stave in opposite direction to give Its edges the 
proper bevel. 

IMPROVED FLOOR CLAMP. 
William H. Tarrant, Eau Claire, Wis.-This clamp may be used for laying 

single or double fiooring. It consists of an eccentric cam and lever that 
operate jointly a sliding bar for pushing the fiooring boaM and sprinl[­
acted and serrated cam levers that bind on the joists for securing the clamp 
frame rigidly in position during work. 

IMPROVED SNOW GUARD FOR ROOFS. 
George F. Folsom, Boston Highlands, Mass.-This consists of a wire 

bent at right angles at one end and sharpened, so as to be readily driven 
into the roof boaMs. At the other end it Is bent in the opposite direction, 
and formed into a loop of peculiar shape, which projects upwaM from the 
roof, and is provided with a tongue which is capable of retaining !L plate of 
metal, which will retain the snow until it melts, thereby preventing the 
sliding of large quantities of snow in a mass from the roof • 

IMPROVED GANG SAW MILL. 
Dudley J. Marston, Amesbury, Mass.-This relates to that class of gang 

saw mills that employ a series of vertically reciprocating saws for cutting a 
number of boards simultaneously from a log. The advantages claimed are, 
that long and slender logs may be sawed without di1llculty, as the force is 
exerted equally from above and below. The gates, having oppositely ar­
ranged cranks, counterbalance each other, so that jarring Is avoided, and 
the speed may be increased, and the strain on the frame being lessened, it 
may be made lighter than the frames of ordioary mills. 

IlIPROVED MACHINE FOR JOINTING STAVES. 

Joseph S. MlIton, Bardstown, Ky.-This consists of a swinging stave­
supporting or bed frame, with ratchet shaped guides, operated by a hand 
lever, and swinging in guide grooves of the main frame. The stave Is 
prsesed agalnst curved adjustable seats and held in bulged shape by a cam 
lever and spring ratchet, for being jointed by a plane guided along the table 
of the machine. 

NEW TEXTILE INVENTION. 

SOFTENING AND CLEANSING ANIMAL AND VEGETABLE FmRE. 
William Maynard, New York city.-This invention relates to the use of 

detergent& previous to bleaching, by which cotton, silk, wool, and grasses 
(such as hemp, tIax, etc.) maybe softened, decolorized, and cleansed, with­
out boiling and with greater economy of time, labor, and materials. The 
process consists in the nee of sulphuric acid, hydrated, mixed with a cen­
tralizing proportion of an a.lkalI, but principally sal soda, which mixture Is 
used instead of a solution of the crystailized sulphite salt, and possesses 
peculiar advantages over thc use of the latter in that it obviates the time, 
labor, and expense of crystallization, is much more effective in Its actions, 
does not injuriously a1fect the fiber, and Is not subject to the deterioration 
incident to the use of the crystallized sulphites, which, when kept, rapidly 
oxidize and pass into the sulphates. 

• . 1  • •  
NEW lIIISCELLANEOUS INVENTIONS. 

PREVENTING ACCUMULATION OF CARBON IN RETORTS. 

Watson KIlrr, Frostburg, Md.-The process consisil' in using a small 
quantity of semi·bltuminous coal with the oMinary bituminous or 80ft coal 
In the retort. The hydrogen gas produced from the semi·bituminous coal 
combines with the carbon from the bituminous coal which would otherwise 
be deposited upon the roof of the retort. The process saves the labor and 
time required for removing the carbon formations from the retort in the 
usual way, and likewise avoids the consequent iujury to the retort itself, 
so that its durability Is greatly increased. 

IMPROVED BALE BAND TIGHTENER. 

John L. Sheppard, Charleston, S. C.-The object of this invention is to 
provide an improved device or apparatus for bringing together the ends of 
cotton bale bands and taking up the slack while the bales are in the press. 
The same consists in vertical sliding bars, attracted respectively to the 
front side of the platen and bed of the press, and provided with slote, or 
otherwise so constructed as to enable them to clutch the ends of the band, 
so that when they are sllded towards each other the band will be tightened 
and the slack taken np. 

IlIPROVED STOCKING SUPPORTER. 
E. Louise Demorest and Thomas W. G. Cook, New York city, assignors 

to W. Jennings Demorest, of same place.-Thls con8ists ln the combina­
tion of a clasp pin attacbed to the ends of an elastic strap by means of 
clips, and a combined clasp pin and buckle that receives the elastic strap, 
which Is double. The clasp pins at the lower ends of the elastic strap are 
fastened into the stocking, and. the clasp pin that is attached to the buckle 
Is fastened to the under garments. 

IlIPROVED TOY WIDRLIGIG. 

Charles E. Stelier, Milwaukee, Wis.-This toy Is so construe ted 8:J :) 
give a rapid rotary motion, 1Irst In one direction and then in t : w  r o '  " " . to 
objects placed upon the revolving table or disks, to cause "",d 0'1> ' etc lo 
represent various beautiful and fanciful forD',. 

IMPROVED VETERINARY SURGICAL INS')'I:iJMENT. 

Lewis Woods Hamilton, Pendleton,Oregon.-This imtrument ;8 f'we' 
adapted for use in castrating animals. It consists of nippers t C'1 \ O  
shaped jaws, an d  cutting blades which are formed on the 0'  r . 0  enu of 
the same levers. Said levers are pivotcd together inte,.r ICcI .a,  c )f the nip­
pers and shears, and the shanks f :::'0 latter e' ' Jr " l� a lInger­
loop and guard. 

IMPROVED SAFETY (. J .• UD OR JClCIC ,E FOR HARNESS. 

Fayette W. Knapp ,m" Chr' . ,nhc. Sch�.lJnorn, Fiddletown, Cal.-This 
consiste in a peculiar constr , : .on r : he cockeye which connects the trac.e 
with the single·tree. Thc eye '" ,ell embraces the single-tree is swiveled 
to the yoke, which Is attached to " c trace, and is provided with a spring­
actuated follower. between ' : 1 l  C:l and the end of the eye the hook which 
Is upon the end of be sj�glc-tree is embraced. The invention was de­
scribed and illustrated orr',? 118, ·rol. 86. 

nl'PROV�D FLY BRUSH. 

Daniel H. Mowen, Greencastle, Fa.-Thls consists in the arrangement 
of a vertical shaft carrying a horizontal brush arm, a lever for moving the 
same, and a clamp for attaching It to a table or chair. 'l'he said shaft Is 
provided with a sprinr: for returning it to jt.s normal po.ition after it is 
moved by the leve:. There is also a new adjusting device, by which the 
brush arm may be readily adjusted to any height on the vertical shaft, and 
by which the sai� ann may be made to project more or less from the verti­
cal shaft. 
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IMPROVED GAS TORCH. 
Albert R. Weiss, Brooklyn, N. Y.-This consists of a gas-lighting torch 

worked by a fulminate ribbon, whose pellets are fed and ignited by a suita­
ble mechanism. The latter consists of a sliding sectional piston rod, 
operated from a trigger of the handle guided In a curved tube, and reset 
by a spring of the feeding device. 

IMPROVED REIN SUPPORT. 

Joseph L. Ryder, Islesborough, Me.-This device is made of a single 
piece of metal bent to fonn a central gnide piece, eyes, and guard tongues. 
It prevents the reins getting entangled under the whi1Hetrees, or under the 
horse's tail. 

IMPROVED MIDDLINGS SEPARATOR. 
Peter Muller, St. Charles, Mo.-This consists in suspending the frame of 

a middlings puritler by straps, and providing it with a cam wheel, pawl, 
shaft, and springs, arranged to reciprocate and jar the frame transversely 
to the tlow of the material. 

IMPROVED ELECTRIC LIGHTING APPARATUS FOR LAllPS. 

Prof. William H. Zimmerman, Chestertown, Md.-This is a novel con­
structicn of self-lighting lamp, based upon the general principle of the 
employment of a hydrogen gas generator, together with a galvanic battery, 
In which the battery current heats a platinum wire red hot to ignite the 
jet of hydrogen, the tlame of which latter impinges against and igultes the 
wick of the lamp. The invention consists, mainly, in locating the gas 
generator and the battery In twin supporting sockets attached to the 
brachial slide carrying the lamp, and in rendering the various vessels to be 
filled capable of Independent suvport In upright position while being filled; 
in addition to which, the invention further consists In novel means for 
Simultaneously bringing Into operation both the gas generating apparatus 
and the battery, and instantly effecting the generation of gas, the fiow of 
the electric current, and the lighting of the lamp. The self-lighting devices 
may be applied with slight modifications to all forms of lamps as well as 
to gas brackets. 

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

NEW IIEClIANICAL AND ENGINEERING INVENTIONS. 

IMPROVED HORSESHOE MACHINE. 
John W. Chewning, Jr., Shadwell Depot, Va.-The present Invention is 

an improvement npon that for which letters patent of the United States 
were granted to the AAme party Angust 26, 1876 (No. 181,641). The improve­
ment relates to the construction of the contact surfaces of the swaging die 
and the combined former and ejector; also to the mechanism for recipro­
cating the swaging die. 

IMPROVED CHAIN PROPELLER FOR VESSELS. 
Willlsm B. Whiting, Milwaukee, Wis.-This Invention is an improve­

ment In that claSs of chain propellers in which the boat is bisected by a 
central longitudinal opening In which the chain propeller Is arranged. The 
novelty consists partly In the improved construction of the propeller, de­
signed with a view to strength and smoothness of operation ; and also In 
arran�ng the endless chain propeller about an inclined compartment con­
necting the two portions of the boat upon opposite sides of the central 
channel, which compartment rises toward the stem so as to secure the 
double result of facilitating the return of the paddles to the forward end 
of the boat upon the Inclined deck railway, as weil as the withdrawal of the 
paddles vertically from the water, which obviates the carrying of .. dead 
water." 
IMPROVED QUILTING ATTACHMENT FOR SEWING MACHINES. 

John Donglass, Millport, Mo.-The quilting frame Is attached to and 
pendant from a traveling carriage, which Is supported upon an extensible 
horizontal beam or frame, in such manner as adapts it to be used in con­
nection with a sewing machine. The quilting frame is moved back and 
forth to carry the quilt under the needle and return, and may be hung up 
ont of the way when not required for use. The beam on which the car­
riage runs may be easily taken down when required. 

IMPROVED APPARATUS FOR CONVERTING MOTION. 
Peter Gregersen, Wauzeka, Wis.-ThIs Is an apparatus for converting re­

ciprocating motion to contiuous rotary motion; and it consists in the com­
bination of movable racks with a sliding franie that is attached to the pis­
ton rod of an engine. The device also consists In a mutilated pinion that 
meshes with the movable racks, and is provided with a double carn, by 
which the motion of the shaft rotated by the said racks is reversed. 

mPROVED MACHINE FOR SHEARING SHEET METAL. 
George Summers, Niles, O.-Threaded rods are provided upon which the 

feet are formed. These feet are fastened to the fixed jaw of the shears by 
means of bolts, and project therefrom at right angles. Guede plates are 
tltted loosely to the rods, lind arc held in pinee by means of nuts. Several 
sets of guide plates may be provided, that increase In height as they are 
placed farther from the blade of the shears, so that a number of widths 
may be cut without readjusting the gage. 

IMPROVED EARTH AUGER. 
James McCullough, Pensacola, Fla.-By turning the center shaft In one 

dircCL1\JIl, the auger Is opened for work, taking In the sand, earth, and 
water, and retaining the same, by turning the shaft in opposite direction 
and closing the openings of the auger by a valve. The auger is then raised 
for being emptied, the center shaft being attached to the auger, to prevent 
displacement of the valve In vertical direction by a collar, keyed to the 
shaft below the yoke. 

IMPROVED EARTH AUGER. 
Edward Cox and Henry Cox, East St. Louis, Ill.-Thls consists of a box 

auger attached, by a yoke, to a vertical shaft, at the upper end of which 
another yoke Is attached that is made to revoive by bevel gearing. The 
npper yoke is provided with a horizontal shaft, having at its outer end a 
pinion that travels upon a series of cogs formed at the edge of the circular 
openings in which the yoke is suspended. An endless chain, carrying 
buckets, passes over a pulley on the horizontal shaft and around a pulley 
in the yoke that supports the auger. The whole is supported by a derrick, 
which is provided with a windlass for raising and lowering. 

IMPROVED COTTON CLEANER. 
James A. Bowers and Milton Adar, Princeton, Ark.-ThIs consists of a 

slotted and ribbed stationary concave and a revolving cylinder with beat­
ers, combined with a feeding and discharging case, In which the cotton 
feeds from a hopper at the top and escapes at the side, while the dirt and 
trash which are beaten ont of the cotton by the beater cylinder and ribbed 
concave fall throngh the spaces and escape. 

IMPROVED WATER ELEVATOR. 
John F. Long, Bridgewater, Va.-ThIs consists in the arrangement of 

two pulleys, one placed In a curb over a well, and the other at the bottom 
of the well, over which runs an endless belt carrying buckets that dip up 
water and deliver it to the spout In the curb. 

IMPROVED WATER ELEVATOR. 
Thomas J. Reid, Lexington, Ind., assi�or to himself and John Malick, 

of same place.-This relates to that class of elevators that employ " wind­
lass and bucket for raising water. The windlass has two drums, of differ­
ent diameter, journaled In the upper portion of the curb. Upon the larger 
drum a rope is wound, by which the bucket is raised or lowered, and upon 
the smaller drum a strap is wound in a contrary direction, which is at­
tached to a curved lever, by which the elevator is operated. There is also 
an arrangement of wire guides for the buckets, that extend from the top to 
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the bottom of the well. A slide runs upon the said wires, to which the I cranks carrying the bars below, so that the upper ends of the bars, pro­
bucket is hinged, and a catch receives and retains the slide when the water vided with the feed cups, have a compound motion which causes them alter-
Is emptied from the bucket. nately to rise and move forward to dump the seed, and then recede toward 

IMPROVED STEAM GAGE. the center of the box and descend to be filled again. 

Frederick H. McIntosh, Atlantic, Iowa.- This invention consists of a 
steam gage, whose pressure-Indicating spring rod is guided in a screw 
sleeve at the top, which screw adjusts the tension of the spring until lndi­
cating the correct pressure. A link is screwed on to the threaded end of 
the pressure rod to apply the scales to the gage. 

IMPROVED WATER WHEEL • .  

Elisha B. Shattuck and Isaac Stahlman, Mount Pleasant, Mich.-In this 
device it Is claimed that increased power is obtained, the water freely dis­
charged, and a larger percentage of the water power utilized. The inven­
tion consists of a double wheel, in which the buckets of the upper wheel 
connect with an inner tube and spiral buckets around the shaft, while the 
lower wheel connects with an outer cylinder or tube. The wheel is con­
caved or dishing, and provided with vent holes at the top to accelerate the 
discharge of the water. 

IMPROVED PILE DRIVER. 
John Gregg, Riverton, Iowa, assignor to himself and James Miller, of 

same place.-When this device is used as a pile driver, gny-ropes are fixed 
In eyes attached to the ends of the bolt, on which the pulley sheave works, 
and the derrick is Inclined, so that its top Is directly over the place when 
the pile is to be driven. A clamp is then loosened, and guides are allowed 
to swing Into a vertic.al position, where they are secured by the clamp en­
gaging braces. The weight is raised by turning the windlass by means of 
a lever, a rope being attached to it, and running over the sheave, and at­
�ched to the hammer moving In the guides. 

(. IMPROVED METHOD OF PROPELLING BOATS. 
Albert Belz, Appleton, Wis.-The paddle wheel shaft is provided with 

ordinary paddle wheels. A spur wheel, which is keyed to the shaft and 
takes its power from a similar wheel, which Is fixed upon the shaft. 
Cranks are placed on opposite ends of the shaft, and are worked by hand 
levers. The whole apparatus may be easily detached from the boat when 
desired. 

IMPROVED BALANCED VALVE FOR STEAM ENGINE. 
William Jackson, Millerstown, PII.-This consists of a valve the back of 

which Is beveled, and whose central or exhaust space extends to the rear 
In a beveled cover placed at the back of the valve, between which and the 
valve seat the valve moves. The whole is inclosed in the stRam chest, and 
all of the exposed sides of the valve are subjected to the same pressure, so 
that the valve is balanced, and little power Is required to move it. 

IMPROVED ROTARY ENGINE. 
John C. Thomas, Carlinville, Ill .-The·wheel or disk within the casing 

has deep transverse grooves In which radlsl pistons work, the rods of 
which pass through stulling boxes In the wheel. The rods are attached to 
hollow boxes in which are springs which act npon bars. Said bars pass 
throngh slots in the boxes and through slots In the radial bars or spokes of 
the wheel and connect. 

IMPROVED RECIPROCATING CHURN. 
John Henry Sheffer, Cairo, Ky.-This relates to gearing for converting 

the rotary motion of a hand crank Into the reciprocating motion required 
for driving the dasher. It consists in a crank disk that is attached to a 
shaft that is journaled In a standar,l attached to the churn cover, and 
driven by spur gearing turned by hand power. There Is also a slotted 
cross head that is driven by the crank, and Is connected with a jointed 
dasher rod. 

IMPROVED HARROW. 

Charles Keehner, Roseville Jun.;tion, CaI.-The new feature here is a 
harrow section formed of converging rods connected by cross rods, the 
other rods having their nearer ends hooked, and the inner having tbeir 
farther ends hooked. The middle rod is provided with a hook at one and 
an eye at the other end, so that by alternately reversing the sections they 
may be connected at the sides as well as in alignment. 

IMPROVED CORN PLANTER. 
August. J. Hintz, Lemont, Ill.-In using this planter, the jaws are thrust 

into the soil up to a stop attached to a stationary jaw. The upper end of 
the planter is then canied forward. which swings the stationary jaw back­
ward, allowin" the seed to drop into the soil, and, at the same time, loosen­
Ing the soil, so that it will fall Into the hole formed by the jaws as the SRme 
are withdrawn. As the jaws are withdrawn from the soil a spring closes 
the said jaws, ready to be again thrust into the soil, and, at the same time, 
draws forward an arm, bringing the dropping hole within the body, to be 
again 1llied with seed. 

IMPROVED CORN PLANTER. 
Jesse G. Stokesbary and John H. Stokesbary, Millersbnrg, Iowa.-This 

com planter is so constructed as to drop the seed automatically as the 
machine is drawn forward. It is easily controlled, and enables the hills to 
be planted In accurate check row. 

IMPROVED HAY GATHERER. 
Harlin Butner and James J. Ray, Clarence, Mo.-This is a rake for col­

lecting the hay and drawing it to the stack. It is so constructed that the 
weight of the load will raise the points of the teeth from the ground, so 
that they will not catch, and so that it may be readily withdrawn from the 
load when desired. 

IMPROVED SHOVEL PLOW. 

Thomas H. C. Dow, Tampico, Ill.-Thislmplement is so constructed that 
it may be adjusted for use as an ordinary shovel plow, or turned toward 
either side to form a right or left hand plow, as the particular work to be 
done may require. 
IMPROVED COTTON PLANTER AND FERTILIZER DISTRmUTER. 

Joseph A. Shine, Mount Olive, N. C.-This machine Is so constructed as 
to open a furrow, distribute cotton seed and guano into it, and cover the 
seed. It Includes a new construction of the hopper and attached 

IMPROVED HEMMER FOR SEWING MACHINE. mechanism. 
Charles L. Goethals, Los Angeles, CaI.-This is an improved adjustable I IMPROVED FARM

. 
FENCE. 

hemmer for selVing machines, by which folds of di1ferent widths may be Charles Cremer, Red Bln1f, Cal.-This fence is made wlthon� posts ur 
hemmed and the �abric fed In regnlar manner to the needle after being nails, and Is so constructed that it may be used as a stock fence, as a pro­
started. The invention consists of a base part, with sliding folding part, tector for young hedges, and as a sheep shtd. It is not liable to be pushed 
that folds and feeds the fabric to the needle, and a pivoted guide piece, or blown over. To the notehed outer edges of the supporters the side 
that regulates the folding of the fabric. boards are attached. Said boards are beveled at their ends to overlap each 

IMPROVED PUMP. 

Swan Petersen, Knoxville, Ill.-The lower and the npper pump stock are 
coupled together by a tube joint. A rim extends around the tube inter­
mediately between the ends of the pump stocks, which arc tightly seated 
against the rim by packing rims. The strong and rigid connection of the 
pump stocks is obtained by projecting metallic lugs, secured by bands ex­

other edgewise In said notches, and are secured to each othel; and to said 
supporters by wires. 

-------------.. ��.�.�,-.... -------------
NEW HOUSEHOLD INVENTIONS, 

IMPROVED FOLDING CHAIR. 
tending around the cnds of the pump stocks. The lower pump stock Is John A. Ware, Morris, Ill.-It consists of a chair having the rear legs and 
secured to tbe walls of the well by a brace, which is rigidly wedged in back made in one piece with a seat hinged to the same at the rear and free 
place. The convenience of releasing the brace and taking out the lower to fold upwar llv at its front; in connection with which elements are 
pump stock for repairs, as well as the reliable and effective working of the arranged a set of front legs with tenons at their npper ends which enter 
pump when properly coupled at the tube joint, furnishes a pump of sub- I mortises In the chair seat, the said front legs being connected with the 
stantial, durable, and convenient constrnction. I seat and back by means of side braces pivoted to the front legs, the middle 

IMPROVED ROTARY ENGINE. part of the seat, and the back of the chair, and pro�ided with an upwardly 
. . . . .  folding toggle joint whereby the parts of the chaIr may be folded com-

Hodgen I. Willson, HarrISVIlle, Tex., aSSIgnor to hlmsPlf and L. J. Hus- pactiy and In such manner as to stand alone upon its four legs. 
sell, of same place.-The operation of this rotsry engine is as follows: I 

' 
Steam passes through a passage in a rockbg valve on the upper side of the I IMPROVED FRUIT JAR. 
cylinder, and throngh one or two passages in said cylinder Into the steam Adam Dicker Middletown O.-Thls is a fruit jar composed of black 
chest; the�ce throug!!. � port in a side valve, and. through a passage in a I opaque glass, which exclude; light from its interior. It combines all 01 
guide,. and mto the cylmder by way of a pasBD:ge m thc abu�ent. . When the advantages of transparent glass, metal, and earthenware, with none of 
the �Iston has moved thro�h a h.alf revolutton, a cam qUIckly shIfts the their disadvantages-i. e. , it preyents the fading and deleterious effect of 
rockmg valve, so that ste�m IS admI�ted to the other of the t":"o passages. , light upon the fruit incident to tl'ansparent jars, obviates the corrosive 
The steam acts npon the pIston, sbiftmg the abutment, and admlttmg steam action and metallic taste produced by the acids of the fruit upon metal 
to the cylinder, forcing the piston through tbe remainder of tbe stroke. CIIns is free from the clumsiness of earthenware jars, and the objectiona­
While tbis takes place the steam from the first passage is allowed to pass ble �tion of the acids upon the glaze on the one hand, or the difficulty of 
into the exhaust. removing the germs of ferment on the other when left porous. 

IMPROVED WATER WHEEL. IMPROVED BUTTER DISH. 
Nelson L. Greene, Edmeston, N. Y.-By new devices in this wheel, a Weatel E. Hawkins, Wallingford, Conn. ,  assignor to Simpson, Hall, Mil-body of water of varying cross section may be thrown without obstruction ler & Co., of same place.-In this butter dish the cover of metal Is made In or diminution of power on the wheei. The escape of water at the top of two parts, pivoted at their angles to tbe opposite sides of the body of said the casing is also prevented, and a full utilization of the reaction of the dish, so that they may be turned down upon the outside of said body. water at the lower part of the wheel is claimed to be obtained. Segmental gear wheels at the angles of the parts of the cover cause said 

IMPROVED TRUSS BRIDGE. parta to move together upon thell' pivots. Suitable devices are provided 
Lyman W. Densmore, St. Joseph, Mo.-The principal novel features of for fastening thecovcr In desired position. 

this bridge are: First, forming the truss chord of metallic rods having IMPROVED BLANKET. 
their ends extended past each other and throngh the girders or couplings, Nathaniel Wlckli1fe, Waterproof, La.-This consists of a couple of light and fastening them upon the oPP?site sides of �ald girders or couplings by blankets of wool with a llning between or outside of them of paper, laid on means of nuts; the chord rods bemg increased m number toward the cen- a sheet of gauze adapted to strengthen the paper, to prevent it from tear­ter, but al�ays arranged about � commo? center of tension; and secondly, I . b th handling of the blankets. The paper and the cloth layers are the fastenmg of one of the tenSIOn rods m each panel, whose strut carries mg y e 
a cumulative horizontal thrust to an Independent angle block carrying . suitably fastened togeth�r detachably by buttons, to �ke them apart to re­
said strut· and thirdly the particular arrangement of a de:.achable girder move the paper for washmg the cloth. The paper, bemg of such close text-
b th th li " nrc as to prevent the passage or uir, makes the blanket much warmer for a enea e coup ngs. 

given weight of material. • u �  .. 
NEW AGRICULTURAL INVENTIONS. 

IMPROVED WASHBOARD. 

IMPROVED CORN HARVESTER. 
Westly Todd, Wauseon, 0., assignor to himself and H. H. Williams, of 

same place.-The object here is to improve the construction of the wash­
board for which letters patent were granted to same Inventor July 18, 1876, James Plenkharp, �olumbus, O.-The com stalks are severed clos� to so as make it stronger and more durable without Increasing the cost of the ground and �ed �ack on. to a �latfor,? by means of a rotatIng- I manafacture. The improvement consists in short parallel corrugations armed shaft, and a VIb.ratmg carner prov!d�d WIth hooks or curv:ed arms. formed alon the side "edges of the zinc facing, between orwithln themaln The platform Is made m two parte, of ellIptIcal form, each of WhICh turns ti g 

horizontally, and tilts to discharge the " shock " upon the ground. The I corruga ons. 
platform Is tilted by a suitable device under the control of the driver. 

. . 
IMP��VED ROCKI�G C�AIR. 

. . 
IMPROVED SEED PLANTER. William Shaub, NashVIlle, Tenn.-ThIS consIsts of a rocking SWIng, 

. made of round rockers secured centrally to the posts of the seats, and at 
James H. Sale, Boydsville,Ky.-Thls lnvention belongs to that class of seed the ends to the extended foot and seat rests. The seat rests are braced by 

planters In which a given quantity of seed are lifted from the hopper by Interior strengthening pieces. The swing cannot upset, and is readily porta­means of a pivoted reciprocating seed cup, and are dumped into a pipe or ble from place to place. chute leading to the furrow. The improvements consist, mainly, in the par- I 

ticular construction and arrangement of the feed bars, hollowed out at their ' IMPROVED WASHING MACHINE. 
upper ends to form seed cups, which bars are pivoted below to the cranks John W. 'Modlin, Albion, Iowa, assignor to himself and Simon C. Gilles-
of the main driving axle and extend upwardly through openings in the bot- pie, of "arne place.-By means of a lever, a corrugated rubber is caused to 
tom of the seed box, in which openings they loosely slide, and about which work over a concave bed of rollers. By suitable constructlon the rubber 
point the feed bars also oscillate as a fulcrum from the revolution of the accommodates itself to the thickness of clothes beneath it. 
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1 86 tftitufifi t jmtritlu. 
" Donnt Union College brings thorough in­

tegral education within reach of all." said ChIef Jus­
tice Chase. Departments : Classical, Sclentl1lc, PhilOI!O­
phlcal. Ladles : N01'lll8l, Music, Industrial, FIne Arts, 
Preparatory. Museum worth t4OO,OOO. BoBl'd and Tuition 
almost nominal rates. Students, 1,000 a.ccommodated ; 
can earn by teaohIng winter all expenses of College Year 
of Spring, Summer and Fall Terms, without losing time. 
For Catalogue, address Pres. Hartshorn, LL.D. , Alll­
ance, Ohlo. 

2V£e Oharge for Insertiml under tki8 head t8 OM Dollar 
a line for each tnsertiml. q the Notice 6IUeed8 fuur 
linea, OM IJQllar and a Half per nne wUl lJe  charged. 

the process described on p. 251, vol. 28. To mend rub­
ber boots, follow the instructions given on p. 203, vol 30. 
-A. L. F. will find on p. 119, vol. 28, a recipe for a ce­
ment for mending leather shoes.-O. A. D. will find a re­
cipe for red fire on p. 171, vol. 36.-J. D. will find direc­
tions lor fireproofing clothing on p. 282, vol. 32.-A. D. 
A. will find directions for mounting chromos on p. 91, 
vol. 31. This also answers T. S. R. -G. K., who asks as 
to the U. S. Coast Snrvey, shonld sign his letters with 
his name and address.-E. C. S. will find on p. 319, vol. 
85, a recipe for a cement wash for woodwork.-A- B. C. 
will find formnlre for the passage of water through pipes 
on p. 48, vol. 29.-W. L. B., A. J. W., W. G. L., E. K., 
C. F. W., J. G., N. T., W. P. B., and others, who ask 
us to recommend books on industrial and scientific 
subjects, should address the booksellers who advertise 

Second-hand Achromatic Telescope, 2J.ji or 3 inch ob- /Il our columns, all of whom are trustworthy firms, for 
jectlve, wanted by Wm. Erwin, Groves, Fayette Co., Ind. catalognes. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. (1) T. A. D. asks : 1. What kind, diame-
Transit and Clock wanted-Box 913, Springlleld, O. ter, and focus shonld a lens be for a photographic came-
For Sale-Shop rights to make and use a device for ra to take photographs � inches by 3� inches, princi-

pack1ng bottled goods In sawdust, short shavings. rice pally landscape views' A. An achromatic of about � 
hUl!k8, eto. Send to R. T. Penlck, St. Joseph, Mo.,  for inch diameter and 5 0r 6 inches focus. 2. At about what 
eIreular. distance should the lens be placed from the photographic 

Wanted-A Hand Hoisting Machine for Grain and plate' A. Where the Image will be sharpest on a ground 
Provision store . Send oIroulars and prices to J. H. Mor- glass, placed where the photographic plate is to be. 8. 
gan, Ogdensburg, N. Y. If stops or diaphragms are used, what kind Is necessary 

An English gentleman, of many years' experience, and where should they be placed' A. If the instrument 
who will return to Europe In a few weeks, desires to ne- is a double combination, the diaphragm shonld be 
gotiate with American manufacturers for the sale of placed midway between the lenses. If a single lens, 
their goods In England, Frsnce, and Germany. Address place it in front. A piece of cardboard with a round 
FIeld, care of James Littlejohn, Esq . ,  P.O. Box 270S, New hole In the center is all £hat i'wanted. The smaller the 
York city, ' disphragm, the sharper the picture will be, and the 

Wanted-New or Second-hand Iron Planer, 4 to 7 feet longer the necessary exposure. 
bed. Send eash priceand deserlptlon to the Galen AgrI- (2) F. I. E. says : I have several photographic culturaIand Manufacturing Co .. Lock Box24, CJyde, N. Y. I enses; and wishing to form some kind of instrument on 

$3,OOO.-Wanted a partner with this amount in a Ma- the principle of the " Wonder " camera, so that objects chine Shop, the Inventory of which Is estimated at least 
at $5,000, for manufacture of patented artloles. Address and pictures may be projected on a screen withont mnch 
A.  D., 363 Morris avenue, Newark, N. J. 

tronble or expense, I would like to know how the glasses 

Send for James W. Queen & Co. 's Catalogne of Draw-
are arranged, and what kind of light is best' A. Your 

Ing Instruments and Materials ; also catalogue of Mlcro- � portrait lens is just what is wanted for the objective. 
scopes, FIeld Glasses, telescopes, and other optical In- Then, in addition to this, you need two condensing 
struments. 924 Chestnut St.,  Philadelphia, Pa. lenses, and (if gas or oil is used) a refiector behind the 

Power & Foot Presses, Ferra.cute Co., BridgLton, N. J. light, the same as in a magic lantern with the "Wonder" 
attachment. 

Superior Lace Leather, all sizes, cheap. Hooks and 
Conpllngs for flat and round Belts. Send for catalogue. 
C. W. Amy, US North 3d St., Philadelphia, Pa. 

F. C. Beach & Co., makers of the Tom Thumb Tele­
graph and other electrical machlnes,have removed to 530 
Water St., N. Y. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, oor. of Plymouth andJay Sts., Brooklyu, N.Y. 

Water, Gas, and Steam Pipe, Wrought Iron. Send for 
price.. Balley, Farrell &; Co., Pittsburgh, Pa. 

Hydranlic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishing and Bu1I!ng metals. 
Eo Lyon, 470 Grand St., N. Y. 

Solid Emery Vnlcanite Wheels-The Solid Original 
Emery Wheel - other kinds Imitations and inferior. 
C8utlon.-our name Is stamped In full on all our best 
Standard Belting, PackIng, and Hose. Buy that only. 
The best Is the cheapest. · New York Belting and Pack­
Ing Company, 3'1 and 38 Park Row, New York. 

Steel Castings from one lb. to five thousand Ibs. in­
valuable for strength and durabUity. C1roulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

Shingle Heading, and Stave Machine. See advertise­
ment of Trevor &; Co., Lockport, N. Y. 

For Solid Wrought iron Beams, etc., see advertise­
ment. Address Union Iron Mills, Pittsburgh, h, for 
lithograph, etc. 

Hyatt & Co. 's Varnishes and Japans, as to price, color, 
purity, and durabUlty, are cheap by comparison than any 
others extant. 246 Grand st. , N. Y. Factory, Newark, 
N. J. Send for circular and descriptive price list. 

Chester Steel Castings Co. make castings twice as 
strong as malleable Iron castings, at about the same 
price. See their advertisement on page 189. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all ot.her purposes. Address Rumsey &; Co., Seneca 
Falls, N. Y., U. S. A. 

The Zero Refrigerator was awarded a grand Centen­
nial medal. Send for book. Lesley, 226 W. 23d St., N. Y. 

See Boult's Paneling, Moulding, and Dovetailing Ma­
chine at CentennIal, B. 8-55 . Send for pamphlet and 
sample of work. B. C. Mach'y Co . ,  Battle Creek, Mich . 

(3) A. B. C. asks : Can stereoscope lenses, 
or the lenses of a small spyglass, be used in constructing 
the home-made magic lantern' A. The usual stereo­
scopic lenses caunot be used, because they are ground 
thicker on one side than the other. The lens of a small 
spyglass wonld do if not of too loug focns. It will make 
the picture@maIl unless the lantern is placed at some dis­
tance from the screen. A lens of about 6 inches focus 
is the best; and in small rooms, even shorter focus is 
preferable. 

(4) E. J. B. asks : Will a photographic cam­
era, with three lenses and four inches focus, do as an 
objective for a magic lantern' Will the .. Wonder " 
camera as described In Scienc6 Record for 1875 do' 
Conld the object glass of an opera glass be used for the 
purpose' A. If the photographic combination was 
made for a portrait camera to be used without a dia­
phragm, then it will answer the purpose very well. Also 
the opera glass objectives may be used, either singly or 
In combination . If one will make the picture on the 
screen as !arge as you wish, it will give yon more light 
than the two together. 

(5) J. L. K. says : I would like to make a 
1 inch hole in a window pane, and have tried several 
ways, bnt broke the glass every time. How can it be 
done' A. Bore a hole in the center by means of a hard 
steel drill moistened with turpentine. Cut the cirele 
with a good glazier's dismond gnided by a small piece 
of copper wire centered In the hole just bored, and by 
means of cuts radiating from the center to the cireum­
ference divide the circle into numerous small sectors. 
Then, with a smaIl piece of metal, tap the glass on the 
posterior side gently, following each cut throughout its 
extent. When this has been properly done, fasten a 
piece of putty over the area of the circle on the cut side 
of the glass; and, while holding the putty, tap the glass 
on the other side firmly In the center of the circle. Too 
mnch pressure on the diamond will cause it to scratch 
without cntting the glass. 

(6) E. B. asks : 1. How shall I treat hick­
ory to prevent its becoming powder-post, as we term it? 
A- The trouble is dne to a diseased state of the timber, I which reduces its snbstance to a mass of dry dust, by 
the decomposition of its fibers. It is caused by the 
growth of a species of fungus in those parts of the 
timber which have not bcen properly dried or seasoned. 
One of the best preventives of this disease is a �olution 
of corrosive sublimate lorced Into the pores ofthe wood 
by means of an air pnmp. 2. When shall I cut it, A­
It is best to cut the timber in the late fall or early 
winter. 

(7) E. T. says : In speaking of leaky roofs, 
yon say that the best job wonld be to pnt on a new tin 
roof In small sheets. Which kind of tin is most dura­
ble, the leaded or dark lead·colored tin or the bright 
Jight-colored tin, A. Use the best charcoal tin, which is 
bright-colored, and solder the joints securely. 

lent as the one described above, and will favor us with 
descriptions. 

(9) J. M. L. says : I wish to build an ail' 
stack with su1llcient drsught for two furnaces. Can you 
give me the proportion existing between area of stack at 
bottom and top and height, and the areas of the fiues 
from furnaces' A. It will be suftlcient to make the 
cross section of the stack equal to the combined cross 
sections of the fiues. You can decrcase the cross section 
towards the top if desirable, but there will probably be 
no advantage in doiug so. Build the chimney at loost 40 
or 50 feet in height, and as mnch higher, up to 100 feet, 
as is convenient. 

connected to the cable. 2. What is the strength of -the 
current used' A. Ten or twelve cells is about the num­
ber used to charge the condenser. 3. What is the 
strength at the receiving station as compared with that 
at the sending station' A. About 99'5 per cent after 3 
seconds contact with battery. 

(24) H. S. C. says : In youranswer to F. H. , 
you say that an engine generally works more economic­
ally when running at its full capacity. This is un­
doubtedly true of single valve engines, as a single valve 
cannot cut off at less than %: stroke without choking the 
exhaust and impalrlng its eftlciency in a greater or less 
degree, according to the point of cut-off. But with an 

(10) J. J. says : 1. I wish to make a pair of antomatic cnt-off, or even with a fixed one, I think it can 
sleigh runners. I have been told that the rim of a be demonstrated theoretically, as it has been demon­
wagon wheel steamed and straightened ont is very good strated practically, that there is great economy in having 
to make them ont of. But I do not know how to considerable surplus power in your engine. A. You 
straighten them. Could not I get two pieces of oak, of have misunderstood our reply to F. H. The idea we in­
the same thickness and width of a rim of a wheel tended to convey was, that under given conditions there 
and bend them' A- When the wood is softened, sec� is a point at which an engine will work most economic­
it by clamps to a former. Perhaps it cannot be bent into . ally. This IS the point at which it shonld be run, a 
shape all at once, but must be heated several times. point probably far within its full capacity. 
2. For a small 1 horse cutter, how far apart should the (25) I. H. D. asks : 1. Why is a chamber 
runners be at the bottom, and how far at the top' A. used in a condenser for the exhaust steam to fiow in' A . 
Distaoce between runners, 30 to 36 inches at top, and With a view to economy of space and eftlciency of ac­
from 2 to 4 inches more at bottom. tion. 2. Could not the steam be condensed In an exhaust 

(11) W. S. says : 1. I am building a ditcherfor nipe, and this pipe be connected with the air pump' A. 
drain tile. It is to be drawn by a rope passing a su1ll- Yes. 3. How much pressure must be given to a jet of 
cient number of times around a capstan to prevent its water in the combining tube of an injector, so that it 
slipping, the free end being wound on a reel. The cap- will gain velocity enough to enter a boiler, without flow­
stan is to be 18 Inches in diameter, and the levers 12 feet ing back into the overflow' A. It depends npon the pro­
from center of capstan to where the horses are hitched. portions of the parts. As nsually made, the injector 
What kind and size of rope will be best if two horses will readily lorce water into the boiler from which it 
are used, and also if our horses are used, A. You can draws its supply of steam, and could be arranged so as 
use hemp rope 1� inches in diameter for 2 horses, and 2 to force against much higher pressure than that under 
Inches In dismeter for 4 horses. 2. If wire rope shonld which it was working. 
break, how can I mend it? A. By splicing. (26) G. F. asks : 1. How large an engine 

(12) E. L. L. asks : Do the rubber covers could I supply steam to from a plain cylinder boiler, 9 
upon telegraph Instruments increase the sound percep- feet long and 14 inches in diameter, of I inch iron ' A. 
tibly, A. No. You can use an engine of from 2 to 3 horse power. 2. 

• • 
Is a plain boiler safer than one with fiues ? A. Not ne-

(13) C. F. A. asks : 1. What SIZe of bOIler cessarily. 
shonld I nse for an engine of � inch bore and 4 inches (27) G L K k '  1 C t f stroke? A. Make one 12 inches In diameter and 20 I ' . " . as s .  . an s eam rom a 
inches high. 2. Can yon recommend to me a book on boiler W1t� 60 I?s. force water into a cold boiler' A. 
the construction of the marine engine' A. We do not Yes. 2. Is It pOSSIble to get. a pressure in the cold boiler 
know any work that covers the construction of the mod- above t�e .steam pressure m the steam boiler' I have 
em marine engine. You will find much that is nsefnlin 8e�n an m�ector that is said to have forced water Into a 
Bourne's and Burgh's treatises boiler havmg 80 Ibs. pressure, the injector being oper-'

. • 
ated from a boiler with 20 lbs. pressnre. A. Yes. The 

(14) G. F. asks : 1. What I WIsh to know IS philosophy or the matter is that a great deal of steam is 
how mnch power conld I expect from an engine 2 x 5 used, and comparatively little water is forced into the 
i!lches, 60 Ibs. pressure, 150 revolutions' A. From � to boiler. It is something like a steam pump in which the 
%: of a horse power. 2. What size of boiler wonld I re- water cylinder is only t as large as the steam cylinder 
quire if it were a plain cylinder, set in brickwork? A- so that the water pressure can be 5 times the ste� 
Make a cylinder boiler with about 11 square feet of pressure. 
heating surface. (28) H. C. asks : 1. What pressure will a 10-

(15) W. H. K. asks : Which will bear the comotive boiler of copperplates of j" of an· inch thick, 
greater weight, applied laterally, a round or a square 6 Inches In diameter, double riveted, stand' A. 40 lbs. 
rod of metal or wood, of the same circumference' A. 2. How large an engine will it run with firebox 8 x 8 
The round one. Inches and 8 inches high, and 22 half inch tubes 12 

(16) J. N. A. asks : What has been the high­
est result in foot lbs., by any steam engine, per 1 lb. of 
best coal, A. A horse power for 1·5 1bs. of coal per hour 
is among the best results; this corresponds to foot Ibs. 
per pound ol coal. 

(17) C. P. P. says : What size of boiler 
wonld run to best advantage an engine 3 x 1� inches? 
Of what should it be made' A. You can use a vertical 
boiler, made of wronght iron, 10 inches in diameter and 
18 inches high. 

inches long. A. Make one 2 x 3 inches. 8. Which of 
these two engines, 5 x 6 or 4t x 8 Inches, is best for a 
boat 25 feet long and of 6 feet beam, drawing 6 inches at 
bow and 24 inches at stern' A. If you wish to compare 
them when running at the same power, we think the 
flrst is preferable on some accounts. 

(29) O. A. , Jr. , says : 1. I have a steam en­
gine with a plain slide valve. The cylinder is 7 inches 
bore by 9 inches stroke. Steam ports are I by 51 inches, 
exhaust port is 1 inch by 5l inches. Valve travels 1 1  
inch; lead of valve i s  about /.; inch, lap about Ie inch, 

(18) C. R. W. asks : Please tell me how to cutting off at about t stroke. Engine runs about 240 
calculate the number of yards of excavation in digging revolntions per minute with 70 Ibs. steam. Can I get 
a pond or lake 100 feet by 80, in form an ellipse, 9 feet I 

mor? power out of the en�e by changing those pro­
deep with banks sloped 1� feet to 1 foot of depth' A.

. 

POrtlO�S' A. We do not thmk, from your account, that 
Add together the top aTea the bottom area and the area there IS any need of a change. 2. Which kind of a re­
of their mean proportio�1 and multiply tite sum by ' turn fiue boiler is the most economical in fuel and water: 
the depth. ' • I the boiler that will hold 1� barrel of water or the . I boiler that will hold 4� barrels, the heating surface be-

(19) W: L. F .. says : I �m makmg an elec- lng the same in both boilers, and each being of 10 horse 
tro-magnetic machme for medIcal purposes. I made a , power' A. We imagine the difference if any would be 
spool of wood about 5 inches long, the core of which is 'I unimportant. 

' , 

a hollow cylinder %: of an inch in diameter, containing a 
bundie of iron wire. Por the first coil, I wound about (30) G. yr. A. s�ys : We use 60 lbs. steam 
50 feet copper wire (insulated No. 16) around this, and I on a �2 x 20 mch�s engme, running three burrs.. If we 
separate from it. I wound about 500 feet silk insulated I 

ke�p Just 60 Ibs., It .is pretty hard work; and It seems 
wire, No. 22. I connected the ends of the primary coil easier to let the empne stand and generate 80 Ibs. What 
with 1 cell of carbon battery, but could not get a sec- is the cause of this' A. Generally, an Increase of 
ondary current. Please tell me where the diftlculty lies? i pressure decre�ses the steam nsed per horse power, so 
A.  Your arrangement will give you a secondary current I 

that although �t takes a little more fuel to make l ib. of 
by breakiug and making the primary. If you require steam at the higher pressure, there are fewer Ibs. nsed 
more power, Increase the length of your secondary wire to do th� same work, and the high pressure is the most 
and use more battery. economIcal. 

(20) A. S. asks : I have a battery with two (31) J. R. B. says : I propose running a 
copper cylinders 8 inches and 3 inches in diameter, and boat by a screw. She is to be 16 feet long and of sharp 
a zinc cylinder 16 inches in dismeter. What must I put bow; of how large a diameter should the screw be' A. 
in it to make it work? A. Blue vitriol and water. Make one 18 to 22 inches in diameter and of 2J.ji to 3 feet 

pitch, with a length of blade of 5 or 6 inches. Run it at 
300 or 400 revolutions per mlnnte. 

H. B. , Jr. , will :find a good recipe for 
aquarium cement on p. 202, vol. 28.-0. R. is Informed 
that the apparent spontaneous cra.cking of glass tumblers 
is by no means an uncommon occurrence.-P. B. B. will 
find directions for brazing band saws on p. 194, vol. 81.­
C. H. B. will find directions for removing inkstains from 
clothing on p. 410, vol. 32. For polishing castings, see 
p. 57, vol. 34.-F. B. S. does not send data enough as to 
his engine. He will find a formnla for ascertaining the 
horse power on p. 38, vol. 38. For a rule for calculating 
the dimensions of a fiywheel, see p. 251, vol. 32.-J. P. 
N. will flnd a recipe for prepared glue on p. 48, vol. 32. 
For a recipe for mncilage, see p. 'rI, vol. 34.-R. P. C. is 
Informed that the only non-conductor of magnetism is 
a su1llcient interval of space.-E. G. will find an expla­
nation of horse power on p. 38, vol. 38.-A. J. will find 
something on tempering chisels, etc., on p. 220, vol. 31. 
-H. L. H. shonld address a pump manufacturer.-H. H. 
will find directions for making shoe polish on p. 107, vol. 
36. To season timber of all kinds, f0110w the directions 
on p. 58, vol. 32.-F. C. will find a formula for the liftihg 
power of coal gas on p. 65, vol. 32.-C. H. B. will find di­
rections for removing Inkstains on p. 410, vol. 32. Brass 
castings can be polished by followiug the directions on 
p. 51, vol. 34. Steel can be etched by the process de­
scribed on p. 250, vol. '¥I.-F. J. S. should send us a 
sample of the eftlorescence on the ash heap.-D. W. 
will find a description of making gas with a hydrocarbon 
fiuid on p. 65, vol. 32.-R. W. K. will find answers to his 
queries as to ice boats in No. 63 SCIlINTIJ'IC Alml\ICAlr 
SUl"l'LBKlINT.-U. D. M. is informed that oxychloride of 
zinc may be nsed to cement silica together; but we do 
not think he will sncceed very well with the material of 
which he sent us a sample.-J. C. B. can solder brass by 

(21) L. G. W. says : In making a Camacho 
electro-magnetic engine, can I construct the tubular 
magnets, and what should be the size of and length of 
wire used in making magnets? A. It is not worth while 
to make the magnets less than an inch in length. Wind 

(8) J. H. W. says : We have had an explo- each tube separately and then place one over the other_ 
sion in our foundry that we a1'C not able to explain. The , No. 28 silk covered wire will do. The turns on each 
shop is a frame building 50 feet square. We had not : tube shonld be in the same direction. 

(32) C. W. H. says : A boat is 100 rods 
from a stationary stump. A man in the boat is pulling 
50 Ibs. on a rope attached to the stump to pull the boat 
to the stump; and two men are In two separate boats 100 
rods apart. Each man is pulling 50 Ibs. on opposite 
ends of a rope between the boats to pull the boats to­
gether. The two boats are of eqnaI weight, and all other 
conditions are equal. Will the one boat arrive at the 
stump sooner,later, or at the same time as the two boats 
come together' If not at the same time, how much 
sooner or later' A. As yon have stated the proposition, 
the two boats wonld approach each other twice as fast as 
the single boat approaches the stump-for the reason 
that the rope is hanled in twice as fast in the flrst in­
stance,. as there are two men hanling it In, one at each 
end; alid in the second instance only one man is hanling 
in rope, at one end, at the same rate as is employed by 
each of the two others. 

made a heat for 24 days ; and when we made one and (22) J S . . .  
proceeded to drop the bottom as usu8.I the instant the . " W. asks : 1. WhIch WIll gIve the 

doors dropped we had a tremendous e�plosion break- longest spark, an induction coil made with 2,000 feet of 
Ing some 250 panes of glass. It tore a door that was No. 32 wire or with 2,000 feet of No. 36' A. One with 
standing open off its hinges, and made a report that was the 2,000 feet No. 36. 2. Will 4,000 feet No. 32 give a 
heard at a distance, shaking the windows in houses I longer spark than 3,00I? fe?t No. 36' A. N?, not wi�h 
squares away. Our shop is qnlte open and two doors same primary. 3. WhICh IS best for the primary coil, 
were standing open at the time. The p�op that the cn- i No. 16 or No. 18 wire' A. That depends upon the size 
pola man used in dropping the bottom was some 10 feet Of

. 
the core and battery nsed. Make the resistance of 

long and 4 inches square. It was shivered np jnst as pnmary about the same as that of the ba�tery. . 4. How 

though it had been struck by lightning. There was . loug a spark onght 2,000 feet of No. 32 Wire to gIve' A. 
some ice under the cupola at the time; bnt we threw, as Up to a certain lIm�t, abont 1 inch spark per mile of sec­

we thought, su1llcient sand on it to prevent the iron ondsry can be obtamed. 
coming In contact with it. Are snch explosions of com- (23) A. R. asks : 1. Does the Atlantic tele­
monoceurrence in fonndrles' A. We imagine that ex- graph work npon the same principle as do telegraph 
plosions of snch violence are not usnaI, although those I lines in general? It has been stated that the electricity 
of similar kind are not nncommon. when heated iron , is drawn from the cables. A. The batteries are not 
comes in contact wIth moisture. Possibly some of our ·1' connected directly to the cable, but to one side of a con­
readers may have knowledge of explosions qnite as vio- , denser and to earth; the opposite side ol condenser is 

(33) J. J. T. says : I wish to build a loco­
motive engine with vertical boiler 2 feet high. The cyl­
inders are to be 2l inches bore by 5 inches stroke. 
What diameter will the boiler be, and how many l inch 
tubes should I use to get the most power? How mnch 
wi1l snch a boiler, with all attachments and full of wa­
ter, weigh' How mnch power will it develop, if well 
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bullt, with pressure of 100 lbe. to the inch? A. The 
data sent are rather Incomplete, but you wIJJ ftnd rules 
by which you can calculate the answers to your ques­
tions on p. 225, vol. 33. 

(34) S. D. C. asks : What is the complete 
formula for ftnding the radius of the earth at any place, 
when the force of gravity at that place, and at the equa­
tor, and the equatorial radiUS, are given? A. La Place's 
formula for the radius, at the latitude L, is : radius in 
feet=OOl88625x (1-tt!'0016742X cos. 2L). As we under­
stand the premises in yonr other query, we do not think 
they are correct. 

(35) W. S. says : 1. I am building a model 
horizontal engine Ii x 3 inches, and wish to make a 
boiler for It capable of 65 Ibs. pressure. What should 
be the size and the number of 1lues? A. You can make 
1lues 1 inch in diameter, or less. 2. What would be the 
best speed to run It at, in order to get the most power' 
A. From 400 to 850 revolutions per minute. 

(36) J. N. W. asks : How much suction 
power has a fan 2 feet in diameter, with four wings, 8 by 
14 inches, revolviug 2,000 times in a minute' The in­
duction orifice is 1 x 24 inches. How many lbs. press­
ure can I produce at the orifice? A. If you wish more 
pressure than l ib. per square inch, it wIJJ be advisable 
to use some other form of blower. 

(37) J. F. & G. W. M. says : There are two 
tanks for water located 900 feet apart. Each holds 
about 15,000 gallons. The bottom of one is 11 feet 
above level of ground and the tank !tsel: is 14 feet high, 
making 25 feet from top of tank to level of ground. A 
pipe runs from this tank down into the ground, to sufti­
cient depth to prevent freezing, and thence along on a 
level, 900 feet, to the other tank. The bottom of the 
last-named tank ie 3 feet above top of the first-named 
tank, or 28 feet from level of ground. What size of 
pipe must I use to empty the water of the second tank 
into the first tank in 12 hours? What size of pipe will 
it take to do the same in 24 hours' A. To discharge the 
second tank into the first in 12 hours will require a pipe 
of 2 Inches diameter, ·and In 24 .  hour., 1� inches diame­
ter. The bends in the-pipe should be easy, and no con­
tmction of size, by valves or otherwise, should be al­
lowed. 

J titutifit �tutritau. 
there any di1ference In the amount of light? If so I (57) G. R. asks : 1. Will a soft metal, like 
which gives the most! A. There will � a clliI'erence � copper, lead, or zinc, hold heat longer than a harder favor of the round WIck if properly adJusted;  but It wIJJ metal like cast or wronght iron of equal weight and the consume more oil. same shape? A. The loss of heat does- not depend so 

(43) H. O. asks : Is there a way of soften- much upon the hardness of the metal as upon its con­
ing rams' horns so as to be able to mould them' A. ductivity and the condition of its surface. If the sur­
There is no practicable method whereby this may be ac- faces of the metal be bright and polished, it retains Its 
complished. heat much longer than if it be dark and rough; or, In 

• other words, the less rapidly will it part with Its heat by (44) E. E. O. asks : What aCIds are most radiation. The poorer the heat conductivity of the desn:ucti�e to steel dies? A. Nitric, muriatic, and . sul- metal, the longer it will retain Its heat, other conditions p��c aCIds a�tack and �solve the mef:al .mos� mpldly. being the same. The conductivity of silver being 100, NI�C, or a mixture of mtric and mnr18tic acIds (aqua that of copper is 73'6, zinc 19"9, tin 14'5, steel 12"0, iron regw), are the proper solvents. 11'9, lead 8'5. The time required to cool a large mass of 
(45) T. H. S. says : 1. I am using a liquid hot metal is proportionately great compared with that 

made of 1 lb. sal soda and � lb. lime to.1 gallon of required to reduce the temperature of a smaller mass the 
water, which, when boiled, comea outas a lye. Of this sam? number of thermometric degrees. 2. Will glass 
liquid I use 2 or 3 spoonsful for washing of a boiler of retam heat as long as soft or hard metals' A. Yes. 
clothes of the capacity of 8 or 10 gallons, with plenty of (58) O. A. B. says : I have eight or ten 
water. Will the liquld be injurious to the fabrics' A. pieces of sponge robber bought about two years ago '  it 
Under the couditions, the washing 1luid wIJJ not injure was then very good and would clean paper very ni�IY. the fabric to any extent. The 1luid may be made stronger It is now hard, and slides over the paper without clean­by boiling with excess of lime and carbonate of soda Ing It. Oan it be restored, so that it may elean paper as (sal soda). 2. I use chloride of lime in a liquid state for well as ever? A. No. The hardening is due to oxidation. bleaching the cloth, letting the cloth remain in the rlns- The quality cannot be restored. 
ing water for an hour or more. Will the chloride water 
be injurious to the cloth? Please give a formula to make (59) O. H. N. asks : Is 'here any way of 
the chloride water of the proper strength. A .  Pass the cleaning sulphnr off horseshoes? When I weld the toe 
cloth ftrst through a very dilute bath of sulphuric acid, calk on, �he sulphur gets under the toe calk, and I can­
and Immediately t"!ough a bath of bleaching powder not weld It. A. Use common carbonate of potash or 
(cbloride or hypochlorite of lime), made by dissolving soda. 

• 
the powder in 24 parts of coid water, and hang In a close (60) H. & M. say : We WIsh to test the qual­
room with as much exposure to bright sunlight as pos- ity of clliI'erent lots of coal oil sent from reftneries. 
sible. When properly bleached, wash well in water and Oould you give us a mode of doing this' A. Inexpen­
dry. 

. sive instruments for this purpose are sold by dealers in 
(46) O. H. B. asks : How can a sword blade 

be frosted? A: Clean and polish the metal, 1low it 
quickly with dilute nitric acid; and, when the proper 
point is reached, wash well in running water. 

thermometers, hygrometers, chemical utensils, ete. All 
that is necessary for ordinary purposes Is to determine 
the specific gravity and point of Ignition. The former 
is accomplished by means of an instrument resembling 
a hydrometer, and the latter by heating a small quantity 

(47) V. S. A. asks : 1. What will soften of the oil in which the bulb of a thermometer is Im­
brushes after they are used In varnish or French dryer' mersed to Indicate the temperature, and a small ignited 
A. Steep the brushes for 24 hours in good benzole, and taper, held close to the surface of the oil, Ignites the same 
then, if necessary, purify by washing them with soap when the temperature has risen su1liciently. 
and warm water. 2. How can I preserve photograph (61) M. N. asks : Is there any metal or com-

W J ks D 
. proofs? A. Wash them well in cold running water, dry' position which would stand the same usage as a cane, (38) . . M. as : 0 steam heating pipes and keep in a dark place. Or, after washing, 1lx them and could be moulded hollow? A. Steel or bronze would consume the oxygen of the air, or is a degree 'of heat by immersing for a few minutes in a strong solution of answer the purpose, if we understand you aright. greater than that of pipes heated by steam necessary hyposulphite of soda in water and wash or soak in a co-before the consumption of oxygen begins' Why is it l of ld te f 10 to 12 h (62) O. B. P. asks : How can I platinize the pious supp y co wa r or ours. 

that in an office, if doors or ventilators be closed for a silver plate of a Smee battery? A. Dip the plate In a 
few minutks ouly, the air becomes very oppressive and (48) A. P. asks : Can you furnish me a re- strong solution of chloride of platinum, and expose it 
stupefying, while the temperature is yet not very high, clpe to make a solution for setting the color of crayon for a short time to the action of a stream of hydrogen or 
and not as high as could be bome without any discom- drawings? A. Use a dilute aqueous solution of gnm coal gas. 2. How can I prepare sulphur for making casts 
fort in a well ventilated room? Would a ventilating arabic In water, with the addltion of a very little oil of of coins, etc.? A. Fuse the sulphur and heat it to the 
shaft, constructed so as to draw from a register in tbe cloves. point of sublimation, and while in this condition throw 
fioor, be of any bene1lt, or would the air, at the height of (49) A. R. asks : What can I use to repair a it Into cold water. 
a man's hand, remain undisturbed and oppressive? A. glass bath, that will resist nitrate of silver in strong solu- (63) A. J. S. says : I have a lot of emery 
Air when heated expands and becomes less capable of tion? A. Warm the fractured edges of the glass uni- wheels that have been almost covered with japan dryer. 
supporting animal life, because of the limited quantity formly, and join with fused gutta percha. The edges What wIJJ remove the japan without injuring the wheels' 
of oxygen it then contains in a given volume. The should be pressed ftrmly together and allowed to remain A. Remove all you can by mechanical means, and then 
breathing of persons eugaged in a sedentary employ- in the clamp for an honr, or until perfectly cool. treat the parts with strong oil of vitriol (sulphuric acid) 
ment is slow, and a dense air would aiford greater ali- for a few minutes; then wash well, but quickly, in a 
ment to the blood in their case. There is no reason to (50) O. asks : Will you give a chemical an- stream of water. Repeat this treatment if necessary, 
believe that steam pipes, when heated, consume the oxy- alysis of ox blood? A. In 100 parts of ox blood cor- and rob well with sawdust. The acid should not be per­
gen of the air to a greater extent than other heating puscles there are: Water 68'S, solids 31'2. The solids mitted to remain for any length of time In contact with 
surfaces. But there is, without doubt, a minute quantity are: Hrematin (with iron) 16'75, globulin and cell mem- the stone, as it wlJJ injure it. 
of moisture driven from the pipes by the internal press- brane 28'222, fat 0·231, extractive matter 0'260, mineral (64 0 W O ks H I k I ure, which soon renders the air humid, and this has the substances (without iron) 0'812. The minerals are: OhIo- ) . . . as : ow can eep emons 
effect of making breathing more difficult. It is easily rine 0'1686, sulphnric acid 0'0066, phosphoric acid 0'1134, for 6 months or more? A. Packing them in salt and 
inferred from this that supplying fresh air brings no potassium 0'3328, sodium 0'1052, oxygen 0·0667, calcic keeping In a cool place is one of the best methods; but 
remedy, uniess the strong dense air thus admitted is phosphate 0'0114, magnesic phosphate 0"0073. These even this will not always suffice • • 

preserved in tbis state, without being rarefied by the blood corpuscles are suspended in a Iiquld containing, (65) C. H. J. says : Some specimens of lime­
heated pipes. By gradually accustoming yourself to a I in 100 parts : Water 90·29, fibrin 0'405, albumen 7'884, fat stone rock were excavated from a quarry. The speci­
lower temperature, some relief may be found, or by 0'172, extractive matter 0'394, mineral substances 8'55. mens taken out during the spring and summer, which 
adopting the plan of the open fireplace, you may be (51) C. F. M. asks : Is there anything that were allowed to season, answered admirably, but those 
able t�e more effectuaily t:o preserve the air of yo� wIJJ give raw hide a ftne ftnish and at the same tiJlle be taken from the quarry during or just previous to a cold 
room m Its n�tm:al state, neIther too dry nor too humId I waterproof? A. Steep them In a strong, hot decoc- snap cracked by the action of frost. Oan you suggest 
for easy resplmtlOn. tion of sumac, alum, and logwood, and dress with a means by wbich these stones may be tested, other than 

(39) A. B. asks : What are gold and silver mixture of beeswax, soap, oil, and Ivory-black. hy subjecting them to extreme cold? A. The cause of 
the cracking of the stone may have been the molecular all�yed wit� at the United �tates mints' A. The g.old (52). P. S. K. W. asks : How may paper be energy of freezing water contained within cavities In comag? Is T� pm; gold and TO allo�. The alloy conSISts prepared so that linseed oil will not soak Into it and tbat the rock; but it is more probable that the ropture was Of. T'o silver and T� copper. The silver coinage also con- the paper wIJJ remain 1lexible? A. Pass the paper mp- due to the relaxation of stmin to which the blocks had tams -h alloy, WhICh is copper ouly. idly through strong sulphuric acid and wash quickly been subjected while in the quarry. Splitting up of (40) J. McT. says, in reply to M. G. P. ,  with a copious supply of water. After drying, pass blocks from this cause is by no means infrequent in some 

who asks If meerschaum pipes, after they have been through an aqueous solution of dextrin, and then be- quarries. If the breaking is attributable to the action 
used a time, are not subjected to some process to bring tween smooth rollers heated to 500° Fah. The rollers of frost, there is no (lther means than those you men­
out the color: I have seen meerschaum and imitation should be under a very considerable pressure. tion for testing the stone. If it is due to the unequal 
meerschaum pipes colored by the following process: (53) O. B. W. asks : 1. Is it true, as a gen- strain upon the block, the splitting cannot be avoided. 
FllI the pipe and smoke down about one third, or to (66) M. asks : Oan you give me a recipe for the height to which you wish to color. Leave the re- eral thing, that dress goode, wall papers, etc., In which 8 
maiuder of the tobacco in the pipe, and do not empty it green color predominates, are poisonous' A. No. making concentmted starch? A. We do not know of 
or disturb it for several weeks, or until the desired color Scheele'S green (arsenite of copper), becauso of It�· any preparation by this name. 
is obtained. When smoking, put fresh tobacco on the brilliant hue, is often used./ls a pigment In palnting and (67) G. S. says : I have some specimens of 
top, and smoke to the same level. in designs on wall papers, but not so frequently on dress copper ore that are covered with verdigris. What shall 

41 
goods. 2. Is it necessary to use poisonous matters to I use to take It off' A. If It is really verdigris, a little ( ) E. McD. asks : 1. What quantity of oil make a green color' A. No. Fabrics which have been dilute sulphuric or hydrochloric acid wIJJ remove it. of vitriol should be used to the gallon of water, for dyed with some ot the auiline colors have, at times, pro-

sprinkling guano for ar!i1lcial manure' A. Dilute the duced poisonous effects, especially where they have beeu (68) O. V. W. says : Some of your corre-
strong acid with about 30 parte of water. 2. Is it ne- permitte<1 to remam for any length of time in direct con- spondents ask for 1\ 
cessary to distribute the dilute liquid throughout the tact with the moist cuticle; but not otherwise. 3. method of finding 
body of material, or merely sprinkle the surface? If Whence came the idea that all green dyes are poisonous! the radius of a circle 
the latter, how deep should the layer be? A. Spread the A. Oases of poisoning from Paris or Schweinfurt green, when the chord and 
guano into a layer about 3 inches In depth, and sprinkle; verdigris, and like compounds containing copper or ar- v e  r s e d  sine are 
then put together again. 3. What quantity of the dilute senlc (the prevailing color of which is green) have been given. I give them 
liquid would be required for 100 bushels? A. This de- so numerous that all similarly colored pIgments, dyes, a very simple form-
pends upon the amount of ammonia or its volatile salts ete., have gradually come to De considered with more or ula based upon the 
which are contained in the guano. If it contains 6 per less of distrust by the uninformed. well known proper-
cent, it will require about 82 pints of the acid solution, (54) J. A. W. asks : Is there an acid or ty of the right an-
about 2 gallons to the ton. 4. Would superheated or gled triangle. Where 
dry steam do as a dryer? A. Heated air would be more chemical which will corrode paper postage stamps, but a=� chord, b=helght or versed sine,and z and z=radii, 
suitable. 5. Would it be advisable to make the deposI't wIJJ not corrode gum arabic? A. No. a'+b' tL chord'+he'ghtO a'+(z - b)'=z'= - - = :r or _"" __ -.-_' __ perfectly dry, or to allow a small percentage of m9isture (55) G. W. S. asks : How can I make a loaf llli 2 heIght 
to remain? A. You cannot hope to expel all the moist- of bread which, after a year or so, I can lay my hand on (69) J. H. M. says : I am running saws of 8 ure; and It Is better not. 6. If the natural state of the and squeeze it down, and it will rise up again the same inches diameter, and smaller. I wish to know at what deposit is 50 per cent water and 6 per cent ammonia, as when fresh baked' A. If the bread is uot Intended to run them in order to make the smoothest work? A. would not the evaporation of the water double the pe,... for food, such a loaf may be made from 1lour in the or- Nine thousand feet per minute, that is nearly two miles centage of ammonia' Yes. 7. After the deposit is dinary way, but with the addition of a little sulphate of per minute, for the rim of a circular saw to tmvel, may dried, could it not be put up in bags and shipped with- copper (a very minute quantity oniy), glycerin, and a be laid down as a rule. For example: a saw 12 inches out fear of deterioration! A. If not exposed to the strong aqueous solution of salicylic acid. 
weather or very moist air, It will not absorb moisture af- in diamete�. 3 feet around the rim, 3,000 revolutions; 24 
ter drying to any extent if tightly packed in strong (56) W. W. asks : What is the best cover- inc!'es in dia�ete�, or 6 feet around the rim, 1,500 revo-
bags ing for headed haystacks, portable, durable, waterproof, i lutions; 3 feet m dIameter, or 9 feet around the rim, l,OOO • 

vermin-proof, and cheap? A. Try the following: Take j revolutions; 4 feet in diameter, or 12 feet around the 
(42) M. B. says : Given two lamps, one with any coarse fabric, steep it for a few hours In a strong rim, 750 revolutions; 5 feet In diameter, or 15 feet 

" ronnd and the other with a 1lat wick, the same num- aqueous solution of alum, dry, and coat the upper sur- around the rim, 600 revolutions. t?f course it is under­
ber of threads in each, aIta everything else equal, is I face with a thin covering of tar. stood that the rim of the saw will run a little faster than 

this reckoning on account of the circumference being 
more than three times as large as the diameter. Shingle 
and some other saws, either riveted to a cast iron collar 
or very thick at the center and thin at the rim, may be 
run with safety at a greater speed.--J. E. E., of Pa. 

(70) D. B. says ; I notice an article stating 
that Dr. Siemens had sncceeded in producing perma­
nent magnets capable of suspending 20 times their own 
weight, by mixing with steel a small proportion of tung­
stsn. Oan this be so? A. Yes, so far as we know; small 
artIftcial magnets have been made to sustain one hun· dred times their own weight. 

(71) C. W. O. says : If a telegraph wire 
passes over a building, or in close proximity to it, does it 
endanger it during a thunderstorm? A. No. So far as 
it has any inftuence, it acts as a protector. 

(72) J. W. T. asks : Is there any electric 
battery that wIJJ heat and keep a � Inch wire red hot or 
nearly so? A. The question is very indeftnlte, as every­
thing depends upon the length and material of which 
the wire is composed. Probably a Bunsen cell could be 
made su1liciently Iarge to heat a short length of platinum 
of that diameter. 

(73) V. W. S. asks : If a dwelling is sur­
rounded by trees, from 10 to 25 feet higher than the 
ridge or the chimney tops, and within one or two rods 
distance from the house, are not these trees some pro· 
tection against lightuing? And if not, would not con­
ductors in the trees answer a better purpose than is se· 
cured by the usual mode of attachment to the building? 
A. Properly constructed rods on the building are much 
better in every respect. 

(74) T. B. A. says : What size of wire do I 
want to make an Induction coil, to be used to heat plati­
num wire? A. Use a Grove or Bunsen battery. Either is 
better than a coil. 

(75) A. A. W. says : I have a book that 
gives a rule for ftnding the safe working pressure of any 
boiler, but I cannot work it satisfactorily. The rule is: 
Multiply the thicknel!S of iron by 0'56 orO'70, according 
as the boiler is single or double riveted, multiply this 
product by 10,000 (safe load), then divide this last prod­
uct by the internal mdius less the thickness of iron. 
The quotient will be the safe working pressure in Ibs. 
per square inch. A. Oalling 0 a coefficient 0'56 or O"70, as 
the case may be; T, thickness of boiler in fractions per 
inch; R, Internal mdius of boiler in inches; L, safe load 

. OXTXL inlba. per square inch. Workwg pressure= --R--

(76) J. P. asks : How can I make old cop­
per and brass coins stick to a board without using tacks? 
A. Melt together In a sultable vessel equal parts of piteh 
or asphalt and gntta percha. Apply hot. Olean the 
coin with a little dilute nitric acid or oil of vitriol. 

(77) J. Z. R. says : I inclose a small piece 
of carpet. I want to dye it some other color. Which wIJJ be the best? A. As the carpet already contains SO 
many dark colors, it would be impossible to dye it any 
color but black, without ftrst having bleached it; and 
this, in the present instance, is Impracticable. 

My kitehen ceiling blisters and scales ott. It has been 
whitewashed sometimes with lime and sometimes with 
whiting. What shall I do with It? A. This is very 
probably due to dampness, In which case the best plan 
is to clean and paint the walls. 

I want to make a photo background. What Is the best 
color to use? A. Any of the auillne colors may be used 
forthis purpose; you can purchase them, already pre­
pared and with Instructions for use, of any druggist. 
Any oil paint may be rendered 1lexlble, when dry, by 
robbing It up with a little soap and glycerin over a 
fire. 

(78) A. S. O. asks : 1. What amount of car­
bolic acid is used in a lb. of carbolic soap? A. Samples 
of these soaps, that we have examined, contained about 
three per cent of the crode phenol in combination as a 
soda salt. 2. How is it mixed? A. In the coarser vari­
eties of these soaps, the phenol Is added directly to the 
lye during the latter part of the saponlftcation; but in 
these cases the acid is very incompletely distributed 
through the body of the soap. A complflte and uniform 
disilemination of the phenol may be obtained by dis­
solving soap and carbolate in hot spirits of wine or wood 
naphtha, and evaporating the solution to dryness. 

(79) B. F. W. says : Joshua Rose says, in 
relation to sawing staves for cylinder or pipe patterns: 
" It will save time to resaw the pieces to give them the 
required bevel, which may be done by canting the saw 
table." A better practice is to cant the table before 
sawing at all, and then the staves will be of the right 
shape, with a saving of nearly two thirds of the sawing and considerable timber. 

(80) O. H. says : We have in our possession 
an old-fashioned range; and whenever we dmw hot wa­
ter the water has the appearance of milk, but after 
standing a few minutes it regains its regular color. We 
have been advised not to use the water. A. This is due 
to the precipitation of the lime contained in the water. 
Lime is less soluble in hot than in cold water. It ls not 
generally advisable to use water from the hot faucet for 
culluary purposes, as it may contain poisonous copper 
and lead salts. 

(81) J. A. K. says : 1. I use oxalic acid for 
preparing pale leather boot work (a teaspoonful of ox­
alic acid In a pint of water). The mixture sometimes 
becomes a brownish color. Do you know of any kind 
of acid which would do Instead of oxalic? A. Try 
moistening the leather ftrst with oxalic acid, as usual, 
and then with a strong solution of chloride of lime (hy­
pochlorite of lime) In cold water. 2. Do you know of 
anything to put In ink to ¢ve a good gloss' A. Use an 
alcoh�tc solution of wax. 

(82) J. W. P. asks : What will remove 
stains of tannic acid from linen alld other fabrlcsr A. 
Wash well with a little soda, moisten with very dilute 
sulphuric acid, and then with a strong solution of 
bleaching powder (chloride of lime) and expose for an 
hour to bright sunlight. Then wash well in water. 

(83) X. Y. Z. asks: Oan the skins of birds 
be tauned with the feathers on1 A. Yea, but not with­
out discoloring the feathers. 
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(64) E. W. W. asks : How can holes be same body a t  all places i n  the earth's surface. 2. What 

readily pierced, or small holes eularged, in rubber corks is a circular inch? A. It is the area of a circle having 
for the fitting of glass tubing? A. Force the ' stopper a diameter of 1 inch. 3. What is a cylindrical inch? 
into the neck of a fiask or large glass tube which it will A. It is the volume of a right cylinder with circular 
just fit into; and use a well sharpened cork borer with base, diameter of base 1 inch, altitnde 1 inch. 
gentle pressure and even turning. If you desire to en- (101) C. �'. says : When the water in my 
large a former hole, first plug it tightly with a piece of boiler stands between tbe two ganges (about 3 inches 
glass rod and proceed as before. above top fiues) and I start the engine, the water will 

Is there any table published of relative chemical af- instantly rise from 6 to 8 inches or nearly up to the dry finities by which one may get at the amount of force pipe. As soon as I stop the engine, the water drops 
necessary to dissociate the elements in certain com- back to its original position. We know it is not foam­
pounds? B. We know of no such table. ing, as we have blown off the boiler several times, and 

(85) W. A. H. says : I have a relay of the it is perfectly clean. We use soft water. A. The rise 
box pattern, containing a magnet of about 40 ohms. of the water is probably due to insufficient steam room, 
There is a certain peculiarity I notice, which I would or possibly because the fire is forced too much. We 
like to have you explain. I notice that whenever the ! judge, from your account, that no injurious action takes 
current is broken by opening of the key, a peculiar . place. There are several other reasons that might be 
jump is heard, a kind of kick or hammering. At first I ; effective in causing the water to rise, but thcee given 
thought the magnet was loose; but after making it as I above are the most probable. 
tig�t �s possible, it acted in the same manner. A. The , (102) I. W. L. says : 1. I have been told that 
nOISe Is occasioned by a change in t�e molecular condi- I can make a battery for gold anu silver plating as fol­�o� of the iron core when magnetIzed and demagnet- , lows: Take a piece of copper H inches in diameter and e . I t inch thick, and a piece of zinc of the same size. At­

(86) S. I. asks : 1 .  What length and size of tach a copper w:re to each in a glass · vesseq full with a 
insulated wire is required to wind the magnets of a re- piece of bluestone. The zinc is to be on the top. These 
lay, such as is used ou ordinary tele6l"aph lines? A. wires are to go to the bath. Is this right? A. The plates 
About 1,000 feet of No. 32. 2. What would be the should be much larger to give good results, and the cop· 
proper dimensions? A. The core can be 1� inch long per need not be so thick. 2. How can I make the bath? 
and about % inch in diameter. . A. Make a solution by dissolving cyanide of gold in cy-

(87) H. L. J. says . Makers of telegraph ap- anide of potas�ium, �bout l oz. of g�ld per gallon. 

paratus use a kind of lacquer or varnish on their brass 
Connect the artIcle to be.plate? � the z�ne of your bat­

work which prevents tarnishing, while it is sO thin as to tery: 3. How lo�g.should the �rticles.be m the bath? A. 

avoid muming the sound. What Is It, and how is it . 
UntIl the depOSIt IS of the deSIred thlCIaress. 

prepared? A. Shellac and alcohol are the principal in- i (103) W. S. W. says, in answer to M. P. ,  
gI'('dients, colored by gamboge, sa.ft'ron, turmeric, etc. who asks for watch oil: Put 1 oz. pure olive oil in a tum­
About 2 gallons alcohol to 1 lb. shellac Is the propor- ; bIer, add 2 oZS'. of 96 per cent alcohol, stirring well; set 
tion. . It away in a dark place for 24 hours or more, well cov-

(88) G. W. H. says : 1. I am making an in _ ! c.red, then pour i�to a clean bottle �ontaining 10 o�s. dis­

duction coil to throw 1).9 inches spark, to light gas. Of , tilled or clea� ram water. Sha�e VIOlently for 5 mmutes, 

what diameter and length shall I tum my bobbin? A. I a�ow the ml�ture to stand .. hour or so, t�en freeze 

Use about 2 miles of NQ. 36 wire for the secondary. 2. ,;'th.salt and I?e. You wlII �nd a good artIcle of fl:"e 

What size f ' h u. I • A M k th .� I limpId watch OIl, perfectly fiUId, at top. Draw off WIth o WIres B aft"_· nse r • a e e core 7'4 I • h nch or an inch in diameter and about II inches long. 3. ' a SIp on. 

I have some tinfoil 5 inches wide to make a condenser (104) L. G. says : A string or cord being at­
with; how much in length wiII it take? A. One hun- tached to a piston rod directly, the engine being of one 
dred feetof the foil will probably be enough. horse power, what weight must I put on the cord to test 

(89) C. C. S. asks : Can I conduct the smoke the strength o� the engine ? A. This de])ends upon the 

and exhaustfrom a 4 0r 6 horsepower farm engine through speed of the �18.ton. The measure o� a :IOrse �ower is 

tile laid uuderground (on a constantly ascending grade; the work of hftmg l ib. 33:000 feet hIgh m. a mmute,. or 

to a stack 100 or 125 feet distant? A. This Is fre uentl 33,000 foot pounds per ml�ute ; .so that If y?U diVIde 

done. 
q y 33,000 by the speed of the pIston m feet per mmute, the 

quotient wiII be the required weight. 
(90) A. V. V. says : Two boilers, one 8 feet 

in diameter and the other 6, each c:mtaining the same 
number of fiues and each having a steam gauge indicat­
Ing apparently the same number of lbs. of steam; which 
boiler has the most steam in it?  A. If the larger boiler 
has the most steam room, it contains, of course, the 
greatest weight of steam. 

(91) W. H. L. asks : Why is it objectionable 
to raise the safety valve of a boiler in case of low water 
and danger of explosion? A. It is not desirable to do 
anything that may cause the water to rise and come in 
contact with overheated iron. 

(92) R. M. asks : How ean I raise a valve by 
change of temperature? A. There are numerous devices 
of this kind in common usa. By insertin� a notice in 
the "Business and Personal" column, yon can probably 
gain full infohnation. 

(105) H. E. W. asks : 1. Why do nearly ull 
manufacturers of electric annunciators and indi­
cators for burglar alarms wind the magnets with wire 
of No. 28, and finer? Why not use No. 20 to 26? A. 

In many cases, Nos. 20 or 26 wire would be preferable; 
but with finer wire the battery does not require so much 
attention as might be necessary if coarser wire were 
used. 2. Will cotton covered answer as well as silk 
covered? A. Any kind of insulation will answer. Silk 
Is better than cotton, as ordinarily put on, as it takes up 
less room. 3. What size of cores, and how many feet 
of wire on ell<lh core will give the best results? A. Cores 
are usually made about 1� inches long and % inch thick 
for annunciators; 250 feet of wire will answer for both 
cores. 4, WiII an electro-magnet ever lose its power or 

become useless? A. Not with proper care, except that 
everything wears out with age. 

(93) A. B. says : Please give me the scientific MINERALS, ETC.-Specimens have been re-
definition of the word " inertia?" A. Brande says ceived from the following correspondents, and 

This term is used to denote the principle or law of the examined, with the result stated : 
material world, that all bodies are absolutely passive or ! . . , 
indifferent to a state of rest or motion and would con- ' G. M. P.-No. 1 IS hauente, sulphide of manganese. 
tinue for ever at rest or perscvere in the same unif No. 2 is idocrace, a silicate of lime, alumina, and iron. 
and rectllinear moti�n, unless disturbed by the actio�r;:; No. 3 is t;emolite,. a silicate of lime .and magnesia.-;D. 
some extrinsic force." I A. C.-S IS a clay Ironstone, eontalnmg mnch sulphIde 

• of iron (pyrites). G is graphite mixed with much clay. 
(94) A. B. S. asks : WIll a pump draw wa- , D  appears to contain a small amount of sulphide of lead 

ter any easier by having the pipe to the well larger than I in a granite matrix. Your letters were insufficiently 
the connection to the pump, and will an injector lift the stamped to the amount of 24 cents. 
water any easier by having the suction pipe in the well --
larger than the pipe to the boiler? A. By using a larger 
pipe, the friction is diminished. 

(95) J. D. S. asks : What is the best manner 
of determining when a millstone is in wind? A. Use a 
red staff, or straight edge covered with red paint, which 
will show all the high spots. 

(96) E. M. P. asks : What are the best 
methods of reversing motion? A force is used to accu­
mulate or store up a certain amount of power, then that 
stored-up power is desired to produce or exert its force. 
By what mechanism can this be effected? A. Sometimes 
a ftywheel is used, a spring may be compressed, a weight 
may be lifted, or a reservoir inay be filled with water. 
Flywheels, springs, and weights are among the most 
common means employed. 

(97) C. W. asks : What would be a safe 
steam pressure to carry in a cast iron cylindrical shell 
of 10 inches inside diameter and to thick, With heads % 
thick? A. You can carry 200 Ibs. if the casting is sound; 
but cast iron boilers frequently have points of weakness 
1!bat render theoretical calculation of their strength of 
Ilbtle value. 

. (98) W. L. M. says : Astronomers tell us 
that it has been calculated, from the rapidity of the r0-
tation of the earth, that, if the earth were suddenly in­
tercepted in its motion, sufficient heat would be gener­
atedto melt the earth instantaneously. What would be 
the generator of this heat? A. According to the modem 
theory of heat, a unit of heat and 772 foot lbs. of work 
are mutually convertible, motion being the generator of 
heat. 

(99) T. A. asks : Can a turbine or other 
water wheel be eousidered an hydraulic power? A. It 
can, in a general seuse, just as much as a steam engine 
may be spoken of as steam power. Strictly, the term 
applies t6 the power furnished by the motor. 

(100) Y. M. asks : 1. What is the meaning 
of the mass of a body, when the weight is divided by 
the gravity to find it? A. It Is a measure of the quantity 
of matter, and in order to give the same results with the 

R. K. says : A friend tells me that a single, 
a double, a triple, and quadruple thread, either right or 
left hand, can be cut by one and the same pair of ordi­
nary stocks and dies. Can this possibly be true?-G. S. 
W. asks: Is there any rule for dividing a circle into 3, 
4. or more equal parte by parallel lines?-G. E. C. asks: 
How can I bend the sides of a gnitar? Should they be 
steamed?-W. H. B. asks Can you tell me how to bisect 
a triangle by a straight line passing through any given 
point within the triangle? 

COllDl1JNlCATIONS RECEIVED. 
The Editor of the SCIENTIJ'IC AMERICAN II<lknowledges, 

with much pleasure, the receipt of original papers and 
contrlbntions upon the following subjects: 

On Friction of Slide Valves. By F. G. 
On Force. By -. 
On cleopatra's Needle. ByJ. W. P. 
On an Old Problem. By B. B. 

Also inquiries and answers from the following: 
J. P. B.-T. H. C.-W. C. Y.-R. F.-E. P.-T. S. P.­
C. W.-J. B. B.-J. K. -T. H. G. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear should 

repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writcr should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would 1111 half of 
our paper to print them all; but we generally take plea­
sure in answering brlefiy by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: " Who sells blue glass lamp chimneys ? Who sells 
mll<lhines for stitching magazines, etc., with wire? Who 
sells working model� of steam engines t Who makes iron 
chain? Who makes the best medical electric apparatus?" 
AIl such personal inquiries are printed, as will be ob-

served, in the column of "Business and Persunal," which 
is specially set apart for that purpose, subject to the 
charge mentioned at the head of that column. Almcet 
any desired iuformation can in this way be expeditious· 
Iy obtained. 

OFFICIAL. 

I N D E X O F  I N V E N T I O N S 
lrOR WHICII 

Hoop skirt, E. K. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,350 
Horse blanket attll<lhment, J. C. Ayres. . . . . . . . . . . .  187,842 
Horse power, J. H. Elward . . . . . . . . . . . . . . . . . . . . . . . .  , .  187.366 
Hose coupling, E. A. Leland . . . . . . . . . . . . . . . . . . . . . . . .  187,395 
Ice creeper, Bartlett & Lewis . . . . . . . . . . . . . . . . . . . . . . .  187,847 
Ice creeper, J. D. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,234 
Insect destroyer, G. B. Drum . . . . . . . . . . . . . . . . . . . . . . . 187,258 
Ironing table, E. H. Caylor . . . . . . . . . . . . . . . . . . . . . . . . . .  187,254 
JlI<lket, C. B. Moulton . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  187.405 
Knlttlng machlne needle, F. Burns (r) . . . . . . . . . . . . .  7,505 
Label holder, J. B. Gathright . . . . . . . . . . . . . . . . . . . . . . .  187,372 
Ladder, exten.lon, O. Sherwood, Jr . . . . . . . . . . . . . . . .  187,824 
Lamp, Arnold & Blackman (r) . . . . . . . . . . . . . . . .  ; . . . . . .  7,502 

Letters Patent of' the United States were Lamp, S. S. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,{()9 

Granted in the Week Ending 
Lamp shade and globe, F. S. Shirley . . . . . . . . . . . . . . . .  187,423 

February 13, 1877, 
A.ND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent In the annexed list, 
ineiuding both the speCifications and drawings, will be 
furnished from this

' 
office for one dollar. In ordering, 

please state the number and date of the patent deSired, 
and remit to MUnn & Co., 37 Park Row, New York city. 

Addres.lng machine, J. H. Williston . . . . . . . . . . . . . . .  187,335 
Advertising device, W. A. Brice . . . . . . . . . . . . . . . . . . . .  187,252 
Air and steam blower, B. Hershey . . . . . . . . . . . . . . . . .  187,881 
Bag holder, B. J. C. Howe. . . .  . . . . . . . . . . . . . . . . . . . . .  187,277 
Bale hook, H. Hauschildt . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,m 
Bale tie, G. F. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,284 
Barbed wire, twisting, E. P. Peacock . . . . . . . . . . . . . . .  187,006 
Bed, air, Macintosh & Boggett . . . . . . . . . . . . . . . . . . . . . . 187,397 
Bed bottom, spring, A. W. Kendrick . . . . . . . . . . . . . .  187,229 
Beer cooler, L. M. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,219 
Bessemer steel, making, Hunt & WendeL . . . . . . . . .  187,386 
Binder, temporary, G. W. Emerson . . . . . . . . . . . . . . .  187,867 
Blacking box, S. W. Valentine . . . . . . . . . . . . . . . . . . . . . .  187,484 
Bolt heading machine, G. R. Moore . . . . . . . . . . . . . . . .  187,294 
Book support, J. & R. Lamb . . . . . . . . . . . . . . . . . . . . . . . . .  187,398 
Boots, etc. ,  making, D. A. Sutherland (r). . . . . . . . . .  7,510 
Bracket, adjustable, G. P. Davis . . . . . . . . . . . . . . . . . . . .  187,361 
Breech-loading fire arm, A. J. Hudson . . . . . . . . . . . . .  187,280 
Breech-loading fire arm, H. Rowell . . . . . . . . . . . . . . . . .  187,319 
Brick kiln, E. W. Bingham (r). . . . . . . . . . .  . . . . . . . . . . .  7,604 
Brick kiln, W. S. Colwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,217 
Brick machine, T. J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  187,359 
Broom, T. R. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,368 
Broom and brush, S. M. Barrett . . . . . . . . . . . . . . . . . . . . .  187,846 
Buckle, F. W. Schafer. . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  187,287 
Burglar alarm, W. D. Wright . . . . . . . . . . . . . . . . . . . . . . .  187,445 
Butter mould, F. llirst . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,276 
Button, S. W. Shorey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,826 
Bntton or stud, H. S. Wing . . . . . . . . . . . . . . . . . . . . . . . . .  187,442 
Can, sheet metal, G. H. Chinnock . . . . . . . . . . . . . . . . . .  187,216 
Can, sheet metal, J. S. Field . . . . . . . . . . . . . . . . . . . . .  '.' 187,260 
Capstan, reverse power, T. W. Hyde . . . . . . . . . . . . . . .  187,282 
Car axle boX, C. E. Candee . . . . . . . . . . . . . . . . . . . . . . . . . .  187,352 
Car starter, R. R. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . .  187,356 
Car, steam street, L. Ransom . . . . . . . . . . . . . . . . . . . . . . .  187,314 
Car wheel chill, W. Wilmington . . . . . . . . . . . . . . . . . . .  187,441 
Carbureting air, apparatus for, A. C. Rand. . . .  187,415 
Carpet stretcher, G. C. Banta . . . . . . . . . . . . . . . . . . . . . . . .  187,846 
Carpet sweeper, W. S. Hall.. . . . . . . . . . . . . .  . . . . . . . . . .  187,87' 
Carriage seat. turn over, C. W. Patten . . . . . . . . . . . . .  187,804 
Cauterizing apparatus, C. Paquelln . . . . . . . . . . . . . . . . .  187,001 
Chair, P. Kamerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,889 
ChUCk, J. H. Westcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,488 
Churn, G. W. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,235 
Cider press, R. C. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,312 
CIrcuit closer, electriC, Rousseau & Smith . . . . . . . . .  187,318 
Clasp for suspenders, G. B. Gurley . . . . . . . . . . . . . . .  187,269 
Cloth cutting machine, M. L. Hodson . . . . . . . . . . . . .  187,S8S 
Clothes pin, W. N. Lockwood . . . . . . . . . . . . . . . . . . . . . . .  187,291 
Coal scuttlc, W. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,815 
Coffee filter, M. O'Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,407 
Cold, artificial, R. P. Pictet. . . . . . . . . . . . . . . . . . . . . . . .  187,418 
Corn harrow, E. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,898 
Corn stalk cutter, W. Gnus . . . . . . . . . . . . . . . . . . . . . . . . . .  187,871 
Corset clasp, W. S. Phyle . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,301 
Corset dummy, J. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  187,S86 
Cradle, C. O. Boblnskl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,426 
Crank, oompensatlng, R. D. Milne . . . . . . . . . . • . . . . . . .  187,402 
Croquet stand, A. Erlebach . . . . . . . . . . . . . . . . . . . . . . . . .  187,259 
Cultivator, R. B. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,235 
Cultivator, hand, J. W. Dowler . . . . . . . . . . . . . . . . . . . .  187,222 
Curtain fixture, H. Seehausen . . . . . . . . . . . . . . . . . . . . . .  187,422 
Desk and chest of drawers, G. S. Sykes . . . . . . . . . . . .  187,429 
Deodorizing closets, A. HaneL . . . . . . . . . . . . . . . . . . . . 187,270 
Door sill, A. Saur. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,419 
Draft attachment, Otto &; Simon . . . . . . . . . . . . . . . . . . .  187,410 
Draft equalizer, S. H. Pierce. . . . . . . . .  . .  . . . . . . . . . .  187.309 
Drafting scales, J. Lyman . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,290 
Drawers, G. W. WaIgrove . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.882 
Dress protector, D. R. Harder . . . . . . . . . . . . . . . . . . . . . .  187,377 
Drop light, C. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,380 
Earth auger, G. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,241 
�g beater, M. C. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,417 
Engine, rotary, P. D. M. CarmichaeL . . . . . . . . . .  . . . .  187,215 
'Engine, rotary, R. W. Sklrrow . . . . . . . . . . . . . . . . . . . . . .  187,326 
Engines, mounting portable, R. M. Beek� . . . . . . . . . 187,848 
Envelope, J. J. Hayden . • . • • • . . . . . . . . . . . . . . . . . . . . . . . .  187,879 
Excavating apparatus, A. W. Johnson . . . . . . . . . . . . .  187,283 
Fats, process of treating, A. Springer . . . . . . . . . • . . . .  187,327 
Feathertng paddle wheel, W. Webster. . . . . . . . . . . . .  187,436 
Fence, J. W. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,334 
Fence post, Wing & Thompson . . . . . . . . . . . . . . . . . . . . .  187,387 
File, W. T. Nloholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,298 
Fire arms, etc., sight for, C. A. L. Totten . . . . . . . . .  187,482 
Fire kindler, S. W. Mather . . . . . . . . . . . . . . . . . . . . . . . . . . 187,899 
FIre shield, L. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  187,840 
Flour and meal slfter, C. O. Peck . . . . . . . . . . . . . . . . . . .  187,007 
Flue cleaner, G. W. Clough . . . . . . . . . . . . . . . . . . . . . . . . . .  187,255 
Fork for green com, etc. ,  table, F. M. Dixon . . . . . . 187.363 
Fruit drier, R. B. Blower . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,849 
Fruit jar, J. A. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,406 
Furnace for brlokkllns, H. W. Adams, Jr . . . . . . . . . . 187,243 
Furnace bridge wall, T. King, Jr . . . . . . . . . . . . . . . . . . . .  187,891 
Furniture top, J. T. Batley . . . . . . . . . . . . . . . . . . . . . . . . . .  187,844 
Gas burner, S. C. Salisbury . . . . . . . . . . . . . . . . . . . . . . . . . .  187,418 
Gas burner, self-lighting, R. R. Moffatt . . . . . . . . . . . . 187,403 
Gate, tilting, ! .  Brokaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,253 
Gelatin capsules, cutting off, F. A. Hubel. . •• . . • . . 187,279 
Glass door block, W. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,246 
Grain binder, C. B. Withington . . • . . . . . • . . . . . . . . . . . .  187,443 
Grain drier, J. Guardiola . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187.268 
Grinding awl blanks, J. G. Dimond . . . . . . . . . . . . . . . . .  188,257 
Hame fastener, J. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  187,295 
Harrow, D . W. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,447 
Harrow cultIvator, C. La Dow . . . . . . . . . . . . . . . . . . . . . .  187,392 
Harrow, revolving, O. P. Fisher . . . . . . . . . . . . . . . . . . . . .  187,370 
Harvester, E. D. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,328 
Harvester rake, J. H. Myers . . . . . . . . . . . . . . . . . . . . . . . .  187,896 
Hay press, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,220 
Heater, friction, W. Wells. . . . . . . . . . . . . . .  . .  . . . . . . . . .  187,242 
Heating o�rs, C. C. Converse (r) . . . . . . . . . . . . . .  . . . . .  7.508 
Hedge trimmer, J. A. McMarlln . . . . . . . . . . . . . . . . . . . . 187,401 
Hoe, J. R. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,228 
HOisting machine, H. Snowden . . . . . . . . . . . . . . . . . . . . .  187,426 

Lamp shade holder, C. Vottl (r). . . . . . . . . .  . . . . . . .. . . . 7,511 
Lath-making machine, Shaw &Kennedy . . . . . . . . . . . 187,323 
Lathes, rest for metal, T. F. Carver . . . . . . . . . . . . . . . .  187,853 
Leather, dreSsing, M. Shaw (r). . . . . . . . . . . . . . . . . . . . . .  7,509 
Loom shuttle box, J. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . 187,281 
Loom, shuttle, narrow ware, Fischer, Kek, & Sharp 187,369 
Lubricator, D Jenkins . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  187,887 
Lubricator, W. Schindler, et m. . . . . . . . . . . . . . . . . . . . . .  7,508 
Malt extrll<lt, making, H. R. Raodnll . . . . . . . . . . . . . . .  187,318 
Malt syrup, making, Boomer & Randall . . . . •• . . . . . .  187,250 
Milk cooler, W. V. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,833 
Mineral water, making of, E. Cornelis • • . . . . . . . . . . . .  187,357 
Mining machine, C. M .  Hall . . . . . . . . . . . . . . . . . . . . . . . . . 187,225 
Miter box, H. L. McClaln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,293 
Miter machlne, J.  P. Tierney . . . . . . . . . . . . . . . . . . . . . . .  187,481 
Moth proof safe, A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . .  187,356 
Motor spring, C. H. Slicer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,424-
Napkin holder, E. C. Bickford . . . . . . . . . . . . . . . . . . . . .  187,247 
Napkin holder, F. W. Campbell . . . . . . . . . . . . . . . . . . . . . 187,214 
Nut h,ck, K, C. Naylor (r) . . . . . . . . . . . . . . . . . . . . . . .  7,5O'i 
Organ pipe, C. Fogelberg . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  187,261 
Paint, making metalliC, D. D. P!lrmelee . . . . . . . . . . . .  187,803 
Paper, wood grinder for, G. H. Mallary . . . . . . . . . . . . 187,292 
Parallel ruler, E. J. Towne . . . . . . . . . . . . . . . . . . . . . . . . . .  187,880 
Pen holder, D. M. Somers . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,2a8 
Pipe coupling, W. H. Batley . . . . . . . . . . . . . . . . . . . . . . . . . 187,343 
Pipe coupling, E. A. Leland . . . . . . . . . . . . . . . . . . . . . . . . .  187,894 
Pipe tongs, A. E. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,265 
Plaiting machine, Nickerson & Blanchard. . . . .. . . .  187,299 

;:�;: ;::�:k:::::::: .. : : : : : .. : .. .. ..
.
. .. .. .. : : : : : : : :

. : : : : . : : :  ��: 
Plow, ditching, D. N. Maxwell . . . . . . . . . . . . . . . . . . . . . . .  187.400 
Press, double 1I<lting, L. Prahar . . . .  . . . . . . . . . . . . . . . .  187,3l1 
Pump, J. w. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,416 
Pump valve, W. Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,411 Rallroad tracks, raising, G. Schwartz. . . . . . . . . . . . . . .  187,421 
Rallway, pneumatiC, W. H. Bailey (r) . . . . . . . . . . . . . .  7,50S 
RefrIgerating apparatus, Carre & Julllen . . . . . . . . . . 187,854 
Re-rolllng old rails, H. Greer. . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  187,224 
Revolving fire arm, Ayres & Whittaker . . . . . . . . . . . .  187,244 
Rope, .tand or reel for, D. Ill . Haigbt . . . . . . . . . . . . . .  187,271 
Rowlock, .R. W. Hathaway . . . . . . . . . . . . . . . . . . . . . . . . . .  187;n1 
Sash fastener, M.  Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,283 
Sash fastener, D. S. Roberts. . . . . . . . . . . . .  . . . . . . . . .  187,316 
Sawing and grinding, B. C .  Tilghman . . . . . . . . . . . . . .  187,240 
Sawing stone, R. A .  Tilghman . . . . . . . . . . . . . . . . . . . . . .  187,239 
School desk, H. R. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,263 
Screw cutting die, Bishop & Johnson . . . . . . . . . . . . . . .  187,248 
Seal, metallic, E. A. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,896 
Seed dropper, W. H. Pennal . . . . . . . . . . . . . . . . . . . . . . . .  187,412 
Seed planter, J. R. Sample . . . . . . . . . . . . . . . . . . . . . . . . . .  187,321 
Sewing machine thread cutter, J .  Doyle . . . . . . . . . . .  187,365 
Shaokle, H. W. Dllg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,862 
Shawl strap b!U'. extensible, L. Lewlne . . . . . . . . . . .  187,289 
Sheep shears, W. George . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,266 
Sitter, N. W. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,427 
Signal lantern, R. J. Hamilton . . . . . . . . . . . . . . . . . . . . . .  187,876 
Sink guard and cover, A. S. Hodges . . . . . . . . . . . . . . . .  187,276 
Sizing, composition for, N. Crabtree . . . . . . . . . . . . . . . . 187,316 
Sled coupling, bob, T. Bruner . . . . . . . . . . . . .  . . . . . . . . .  187,218 
Sleigh and shoe, D. J. Hendrickson . . . . . . . . . . . . . . . . . 187,278 
Soap composition, J. W. Bartlett . . . . . . . . . . . . . . . . . . .  187,245 
Soda water apparatus, O. Zwletusch .. . . . . . . . . . . . . . .  187,446 
Spittoon, L. H. Wooden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,444 
Steak tenderer, A. J, Davis . . . . . . . . . . . . . . . . . . . . . . . . . . 187,360 
Steam boiler furnace door, W. W. Hubbell . . . . . . . .  187,864 
Steam botler tube, fastening, D. Hess . . . . . . . . . . . .  187,882 
Steam trap and boiler feeder, Vandecar & Harper 187,831 
Stone and ore crusher, C. E. Hall . . . . . . . . . . . . . . . . . . .  187,876 
Stone and ore crusher, A.  Pollok . . . . . . . . . . . . . . . . . . . .  187,414 
Stone, artificial, J .  L. Wray . . . . . . . . . . . . . . . . . . . . . . . . .  187,388 
Stove pipe shelf, W. L. Hoss . . . . . . . . . . . . . . . . . . . . . . . . 187,274 
Stove pipe elbow, A. C. Hogen . . . . . . . . . . . . . . . . . . . . . .  187,385 
Stove polish, L. C. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,878 
Straw cutter, E. Wagoner (r) . . . . . . . . . . . . . . . . . . . . . . . .  7,512 
Table stand, Iron, Osborn & Drayton . . . . . . . . . . . . . .  187,300 
Tloket book. P. Deusner, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 187,221 
Tooth picks, making, J. L. Duryee .. . . . . . . . . . . . . . . . .  187,223 
Torch, J. A. McPherson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,232 
Toy puzzle block, F. P. Schmitthenner . . . . . . . . . . . . .  187,420 
Toy, sectional, L. Schmetzer . . . . . . . . . . . . . . . . . . . . . . . .  187,822 
Trap for preventing Inflow, W. F. Downey . . . . . . . . .  187,854 
Tree shield, self-adjusting, A. ·ROff . . . . . . . . . . . . . . .  187,817 
Triturating metal powders, etc . ,  D. D . ·Parmelee . 187,802 
Trunk clamps, making, Gould & Feick . . . . . . . . . . . . . .  187,287 
Truss, J. W. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,428 
Tube brush, A. W. Abrams . . . . . . . . . . . . . . . . . . . . . . . . .  187.841 
Type machine, A. M. Howard . . . . . . . . . . . . . . . . . . . . . .  187,278 
Undergarment, C. C. Curtis . . . . . . . . . . . . . . . . . . . . . . . .  187,868 
Valve. stop, W. 1<'. Thacher . . . . . . . . . . . . . . . . . . . . . . . . .  187,:r.!9 
Valve, straightway, D. Kennedy . . . . . . . . . . . . 187,280, 187,281 
Valve, throttle and check, Goodwin & Essex . . . . . .  187,878 
Vapor burner, E. F. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . .  187,286 
Vehicle spring, L. A. Fogg. . . . . .  . .  . . . .  . . . . . . . . . . . . . .  187,262 
Ventilating faucet, O. H. Larson . . . . . . . . . . . . . . . . . . . .  187,286 
Ventilating railway cars, H. King . . . . . . . . . . . . . . . . . . .  187,390 
Ventilator, G. A. Unkrlch . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,433 
Ventilator and alarm, W. F. J. Thlers . . . . .  , . . . . . .  187,430 
Voltaic plaster, W. B. Potter . . . . . . . . . . . . . . . . . . . . . . .  187,810 
Wagon brake, D. C. Montgomery . . . . . . . . . . . . . . . . . . . .  187,4Ot 
Wardrobe, W. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,226 
Watch, repeating, A. L. Junod-Pattus. . . . .  . . . .  187,805 
Water closet, J. E. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,251 
Water closet, ventilated, H. Ogden. . . .  . . . . . . . . . . . .  187,408 
Water olosets, etc. ,  seat for, J. J. Weeks . . . . . . . . . .  187,437 
Water elevator, A .  Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  187,339 
Water meter, W. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,233 
Windmill, D. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,351 
Windmill, E. A. Dana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,258 
Windmill, W. D. Nichol . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,m 
Windmill. J. G. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,435 
Windmill, L. H. Wheeler, Jr . . . . . . . . . . . . . . . . . . . . . . . .  187,440 
Windmill, W. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . .  187,439 
Wood boring machine, B .  F. Jo.lyn . . . . . . . . . . . . . . . .  187,388 
Wrench, E A. Leland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187,287 
Wrench, ratchet, E. A. Leland. . . . . • . •  . . . . . . . . . .  187,288 

DESIGNS PATENTED. 
9,739.-PAPER BOXES.-N. D. Bill, p.prlngfteld, Mass. 
9,74�.-EMBROIDERY .-B. Dreyfuss, New York city. 
9,7H.-LICORICE .-H. T. Jarrett et at . ,  New York city. 
9,742.-V APOR STOVE .-E .  F. Rogers. Chelsea. Mass. 
9,743.-SCALE BASE.-F. W. Troemner, Philadelphia, Pa. 
9,7'4.-GLASSWARE.-H. P. Pears, Pittsburgh, Pa . 

[A copy of any of the above patents may be had by 
remitting one dollar to MUNN & Co. , 87 Park Row, New 
York city.] 

© 1877 SCIENTIFIC AMERICAN, INC.
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A FLY-WHEEL ACCIDENT.-WUh draw­Ings, showtrur the faulty coDstructlon of the fly wheel, 
the reasons for the bre�e ; with (II'8o!ltical directions 
����::;'�

I
�':�ll�"\�:�T lt��'Frt� 

ceuts. 

OT I S' ·  SAFETY H?ISTING 

Machmery. 
OTIS BROS. & CO., No. S48 Broadway, New York. 

�IIIIIIl ':J:"+'.J W R 0 U C H T , I R O N  
_..... BEAMS & GIRDERS THE UNION IRON MILLS, Pl.ttsbnrgh� P&., Manu­

factllrers of Improved wrought IrOn Beams and 
Girders (patented). 

The gl'l!at fall which has taken glace In the prices of 
�1i�

d
p':�1"RbI�Br��3,':�.J:s�'io°���p�� 

Chairman Com. Water Supply. . gl1l8 frolll 1 to 11 horle-po ... r. JACKSONVILLE, FLA., Feb 16, 18'/'1. 

Revolv'ors 7 .. hot $lI,&o, 70 Idnd.. Guns &; RIlles $Ii �:��W-o��o��d; 
RUBBER. Boots· Eto"  mended ... • �b •• BoX'*Cement. 

b:r"maIl· 33e." G. W. HOWE, Yort Huron, Mich. 

ADDRESS 
NILES TOOL wom, 

s-DtoD. Oblo. 
NOW BEA.DY. 

ILLUSTRATED HISTORY 

N.  F. BVstNHAM'S CENTENNIAL EXoHlmTION OF 1 816. WATERWHEEL The 1'DlI Hilltory and PJ:ogress o f  the ExhlbltionJ Maps of the Groundo • .EDgl"!'vinp of the Buildings, ana 
deolared the .. t d& d turlliDe " accounts of all the most notsble Solentlfio and Meehan-s aD r ' leal ob1ect.s, profusely illustrated with elllJ!"8v1ngs. are over 800 persons who bought and use Jdven fu the So;eDtiftc American SU PlIlcmeu t for with part and Call pte open. the year 1876. ThIs work consists of Two La1'l(e Vol-Pam'Phlets Free. ames oom

�
Slng over 800 quarto _es, equal lD. guan-N. F. BURNHAM, York, Pa. tltyof'read matter to over Seven Thousand ordinary . OOol<. __ es. �e space devoted to the great INTER-

V ANDERBURGH WELLS & CO. , MA- NATIONAL EXHIBITION Is very eXtensive. and 
CHOOSTS' Pattern and Brs.ttd Letters, etIL, Complete R.�= {��e 

b,::����I.
e�M':�a�I��::?pec:. Newspaper Outfits, �vers Boxwood, etc. 18 Dutch m to the Exhlbltlon are more than 450 In number. Street, oor. Fulton, New York. A CO ous Special IDdex: of all matters relating to the 

Y Itlon Is given. Those who desire to possess a com-N. Y. STENCIL WORKS, 87 N_u St., 11'. • !?Jete and splendid lliustrsted Beoord of the Centennial 
.!!lXPOsitlon should have the SCIENTIFIC AMERICAN Stee l Name Stamps , 

The Art of Projecting. 
A Manual of Experimentation in Physlos, Chemistry, 

and Natural History, with the Porte Lumlere and 
Magie Lantern. By Prof. E. A. DOLDEAR, Tufts Col­
lege. With numerous illustrations. l2mo, cloth. 
$1J1O. 

S
Vn��rtl��°:W��Plendld HIstory of the Ceoteunlal 

��1���� !==��n���m�Pt�:�f::e�t 
value for reference and preservation. It presents to 
the reader, In attrsotlve form. full accounts of the Ad­
vances made durinJr the 'year In all the ehlef depart­
ments of ScIence an-a U setul Arts� covering the progress 
In Chemlstr:y and Metallurgy Meonanlos and Englfieer­
lng, ElectriCity:, LIght. Heat. Bound, Architecture, Pho­
tojjTaphy. TeChnology, Plscloulture, AJrrIculture. B0t­
any, Horticulture. -Rural and Housellold Economy, 
Materia. Medica, ene ... Natural HiStory, Zoology 
Microscopy, Met '�'errestrlal Physlos, Geogra-
phy, Geology, Astronomy:. _The whole _ted "" 8fo; H_ �. cIal attention of lllngIneers, Architects. and Builders to 

the undoubted advantages of now erectillll FIre Proof Any one, whether teacher, lecturer. or studen�. who Is 
structures; and by referenoe to _es62& Ii' of our Book the liappy possessor of a Porte Lumlere, MaJde Lantern. 
ofSectlons-whloh will be se11t on application to those or othCl" apparatus, will find this book of '1ncaI.culBble 
contemjllBtil!lf �e ereotlon of fire proofbulldlnas-'1'HE seryice In U1ustrstlng almost every department of natu­
COST CAN BE ACCURA'!'EL Y CALCULATED. the ral science. 'l'he dlrectlous for mliJrlng temporary appa­
cost of Insurance avolded.and the serious looses and In- ratus are worth man}' times the P!lce of the book. 
te Ion to business caused by fire; these and like con- i For sale bY: bool<sellers. and miilled, prepu1d. on receipt 

The wide scope 0 s sp endld work, lte surprl� va-
�'il�{ o;�t:i�t�:trt'{,�'R�� ofo 

ill
�:::tlI�

n
h:�t� �� 

�;:=�� �ctt�ly�;::.�:�
n
�:,� 

complete. Is supplied, stitched In pBtFv covers. at the 
1 &� :ne!t;:r:.P'wI��i �liO.

v
1o�� � f:� o fully justify any additional first cost. It Ia of price by the publishers. 

�:rob':�� o:t: b�Jee��: ��e
t
�Hf'':J I LEE &; SHEPARD, BoSTON. 

'We shalY�:I�£t:i�'l::�::�:f��rth��= ::Day"toD. OaZl1 P'U.ZI1p. 
complete. for any speclfto structure, 80thatthe dilI'erenoe TBB ONLY PUMP IN THE MARKET DESIGNED 

se bOOks, " each, or IS I"or bie two. Sold at the 
Ie Bookstores and News O1IIces, and by 

MU N N  If. CO. ,  P u bl ishers, 
37 Park Row, New York. 

AYER & SON'S !t.!2!: 
t:m���t.�--=-�l'i.""'�� ---The most complete and reliable work of the kind.. Pittsburg 6 ..... 1I •• -Seot Cree to adverti .... N.  W.Alfol A&lm¥� T BU��lr& 
Get ODr Estimate before � advertising =1Ao���Is=the�tiea 1UIS1Il'" 

$12 a da)': at home. Agente wanted. Outil and 
terms free. TRUE & CO., Augusta, Maine. 

Lathes, Planers, Shapers, Drills, 
Gear & Dol& Vntter8, &e.E.GOULD,Newark,N.J. §! -.:=w -.:=wPHOTOGRAPHI() APPA­

� � RATUS & CHEM lVALS �!ete, with directions, 810. � takes pictures 
���8'Ii.G��l�

o
�

u
c.a�� York,P. O. Box4lH9. 

S39Eacb week to Agents. GoodsStsple. IO.OOO 
�estlmonlals recclved.'!·crmK lIberal.Par­
tlculars freu. J .  'Vortll &; Co.St.Louls,MOo 

$55 e "'77 a week to Alrents. 110 Qu;tJft Ii'ree. 
Ii'< Ij) P. O. VICKERY. Augusta. Malile. 

OHLORIDE OF OALCIUM. 
FOR SALE VERY CHEAP. 

RANSOME. 10 Bush Strect, San Francisco. Cal. In cost may �l'llk'1:�Lrrftm?�doo�'lll=£urgh, Fa. ����TRUCTED ESPECIALLY lI'OR BoILER 

Are PumP!ng water at 268" F. No Dead Ceo-

ARSENIC IN THE ARTS.-A Lecture 
before the Medical AssocIation of Central New York. 
By S. A. Lattimore. LL.D., Profesaor of Chemistry In 
tlie Rochester University. A wPUlar and Imp!)rtant 
�r. SCIENTIlI'lC AnmCAN S-UPPLBlIlENT No. 29. 

deJ:r.� 
ceDts. To be had at this oIIIce and of all neWS-

I 

=tI�e :e
= ';n!;: �Jlew;r !N�

al
:J:! WANTED MEN ::,1!";!.u:h:.�:.�t:!.':p°:.:l!�reN� SPA.BE THE CROTON AND SA.VE THE COST. 

PEDDLING. Sa.aryllberal. Botel and traveling expenses D . T b W 11 .aleL 1l00UTOB LAlll' co . •  1M »alo s ... CINCI.N ••• , UBI.. rIVen or u e e S gine, but derives Its motion from a cam. 
Bll!!Od can be regulated to suit evaP9rBtlon. MOSELEY IRON BRIDGE &; ROOF CO. Oro C O  R R U � A T E  D I R O N  =�'1v�!��J'=r�tRO��l*�t!���� Pumping Returns .from Steam HeBmlg Ap­paratus a specialty. 

pr Send for CIroular. BuildinJls, Roots, Sliiitters, Doors, Iron Sashes, Sky- whocontrolthe patentforGreen'sAmerican DrivenWell 
Ughts. etc. . , 3 Dey Street, New York. V I N E e A R How made In 10 hours S ·th V II & Co • from Cider, Wine or WI a e FOR SALE.-THE WHOLE OR PART Sorghum without using drugs, Name paper and ad-A lEW nrD�TII.�_ !51!!�.f , . , interest In Davie's Patent Cabinet FIre ElIClBpe, for dresa F. L SAGE, Sprlng1leld Mass. - ...... ...r.'"!II(o, 'hll"IMr.'"NO PEDDLING 1 H� Publlo and PrIvate BullAI!!gs. For furtber pa,r-� � .. moo.h. o"I ... U"�Mrv'l·"GJa DAYTON. OHIO. tloulars..o...lWlbly to JOHN DAVIE; Patentee, Box '118, AGEN TS 6A page lliustrated Catalogue Free_ :atp�J�'\��':'Iu:::��CUI"r�Lo&m. JOliet, w o., lli. 

• BosliOD Novelty Co . •  Boston Mass. 
$66 a Week In ;o� own � ;erms and � outfit ! U P  R I G H T O R I L L  P R E  S S E S ,  DYers, Bleachers &: Manufacturers of Textile Fabrics 

free. H. HALLETT & CO .. Portland MaIne. ! H. BICKFORD, CIncinnati. Ohio. The Texti Ie Co I 0 rist, 
.... A C � .. .... .... -.!I � I A Monthly Joumal long needed • ... � � • •  , .... � ..  � TO I1O A DAY TO AGENTS. SAMPLES FREE. 82 Treats eopell\aUy of PrInting Bleaching I>:yelng 

OF EVERY DESVRIP'FION, : page catalogue. L. FLETCHER, 11 Dey St., N. Y. FlnlshlnJr. and the manufacture and appliCation 0':1. 
COLD ROLLED SHAFTING HANGERS PULlEYS ColorlngJ\latter. 

COUPLINGS BEL'I'ING TANITEJIlMERYWHEELS PrIce -.I.25 f:" No •• or tu,oo per annum In advance. 
AND GRINDERS IN STOCK. Has samPle:Acil� by CHAs. O'NEILL, F. C. S. GEORGE PLlvE, lUachlnery Agency, JOHN WILEY &; SONS, 121 Chambers & 100 Reade Sts., New York City. 16 Astor Plaoe, N. Y. City. 

S H A F T S  P U L L E Y S  H A N G E RS C O U P L l NGS "ET C ,  
ID Stock, and tor Sale by 

WILLIAM SELLERS & CO., 
PhlIadelphia, and '19 Liberty St., New York. 

PrIce lists and pamphlets on application. 

WANTED Salesmen to sell light hardware to 
DeaI8rB. No PEDDLING. SaIary, $1,:Dl 
a...I!!!lol" ,_ Hotel and traveling e:g>!!llS8s 

paid. Addreso DEFIANCE M'F'G CO., Chiclii8o, lli. 

Pond's Tools ! 
Elll!.lue Lathe_, Planer8, Drills, &e. 

Send tor Catalogue. DAVID W. POND, Suocessor to 
LUCIUS W. POND, Worcester, BIas.. St I C te HOME-MADE TELESCOPES.-D i r e c- ee as 1ngs, 

tions for their constructIOn, with en�vings show- . '  lng the proper arrangement of lenses and tulles. By '  From 1-4 to 10,000 lbs. weight. An Invaluable substitute 
PrOf. Van Der Weyde. Price 10 cents. SCIENTIFIC for expensive fo�, or for malleable iron castings re-
AMERICAN SUPPLEMENT No. 1 .  ?o��1il��TiiEi.. �e:�r/&��pa:H�fv\� '1 LINA STREET, P HILADELPHIA, PA. 

OPIl1" =: if��';,l�b�=,J1.� tooO wIll buy one, and $1,000 the other, of .IMI. 187 Waah\nirtOn st" ChloIlllO, m. T�o Elr:l. "t:l..b E»a."teD."ta 50 Villitinlr Vards, with name, 100. and stamp� �Bj,.=\' � ���'h��= 
____ Ag'ts Outilt tOo. L. C. OOE & CO., Bristol, Ct. f:r�:..\� ��� ��e��=��f'iY:'l'e

ce
.:r!t� tal Is required In producing the anlcles ready for market, CONCRETE DOCKS OF NEW YORK.-Wlth two 

engra�. showing the Foundations of the Docks and the metliod of ma.killg the Concrete Blocks. SUP­PLEMENT No. �3. Price, 10 centll. 
�Y:J��Uc:ts'l��otth:�=':rft

v
��'t 

and detailed Information Jdven, on application addreSsed 
to POST OFFICE BOX 831J9, New York City. 

Patented 11l6II-18140 BOLT CUTTERS. nhPo=�a:!:.!EnZ Bolt 
One pattern, holds ' bolts 

on centre. and threads them with 
greater � and uniformity and ten times as fiIst u a chaseI 
in a Lathe. Highest award cd American Institute, J86g & 1874-

Wood a LllJht Machine Co., Worcester, Ma_ 
make all kiads of Iron Working Machintry. 

.Also, Shaftln" Pulleys. &c-

BnIlJ�Ug;'oot"rJ&�� Send for PrIce List. MACDONALD & BUTTO ... . 299 
Broadway, New York. 
EXCELLENT COPPER SOLUTION FOR SMALL IRON 
Castlnp. Neat. ohJ!lOP, and " durable finish. No battery 
requtred. Address WM. H. WILLIAMS, So. Amboy, N. J. 

FOR SALE CHEAP.-ONE LARGE 
Myers & Ennison Re-saw. Manufactured by Hunting­
ton Machine Co. Newark N. J. Saw POet 28 Inches. 
HOUSE &; DAViDsON, 911 Soranton Av., Cleveland, O .  

BLUE G LASS 1\NMJl'r�l!n':��" h:wlt� 
UPHAM' lust published. MaIled to any_ Bddress for 
lOc. Tr&cl.e supplied. S. C. UPlLUI, 25 S, 8th St., PhIla. 
HOME TELEGRAPH INSTRUMENT, 
BatterY, Book of instruction. Complete and reliable 
outfit for Leam-lmaSB!1M! 1111. and operating private 
Tel«!gl'&ph Lines. PrIce .00. Desonptlve cIroulars 
mailed free. L. G. SON & CO . •  8 Dey St., N. Y. 

S3 WATCH ES. Cheajlest In the known 
world. 8amrJlo t.a/clo tmd out}ll .t-- 10 .dgmlB. 
For terms address COULTER & CO.Chlcago 

S884Made bY One Agent In 6T days. 13 new 
articles. Samples ft"ee. Address, 

.,. :11. LJlUNQTOl!I', tlbleaIIOo 

T O  I N V E N T O R S 
A N D M A N U FA C T U R E R S  

FOLLOWS &; BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri­
can GoodS for Cash, and to act as Sole Wholesale Alrente. 
WOODWORTH SURFACE PLANE� ,125. Planers 

and Matchers. es&o. S. C. HlLLIO, 'IS Chambers 
Btreet. New York. 

Size of a SUver Dollar. With It and 
a pen-knife you can test any CUIIl 
accuratelr. Price 25 cents loy I:.a.l. 
Liberal diScounts to Agentd. 

J. W. SUTTO N ,  
9& .liC6erttI S'reet, New Yor� 

© 1877 SCIENTIFIC AMERICAN, INC.
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�.cllltrtiStmtuts. 

IMIde Patre, each InBertlon - - - "3 cent. a line. 
Back Pal'e, each . Insertion - - - 81.00 a line. 
1iJngra1JIng8 mall head advertiBementB at the 8(Jf1I8 rata 

per line, by measurement, '08 the letter pre8II. Ad'll61'­
tfBementB must lHl received at publkation qfJlce 08 earlll 
08 Jilridall morning to appear in nat iBBu6. 

FOUR GRAND PRIZE MEDALS ! 
A.warded 01U" E mlblt at the Ventennlal l 

te!�,�
B'a!\�u:t
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a�T.� tl'i,«!v�:��3-w.rt�c..� 'h':�: 

::::nrt� =��
u
�".f a 

oeb':,�ntrlu'l1�
e
�01�:��a 

liH\y::,�pl\'I:�f:t':.' ·Gardener'B Almanac and 
Abrldl'ed Catalol'ue.-128 pages. Embraces a month­ly calendar of 0ll-eratlons, and a price Ilst of all tbe lead-
1Msfr:?ea�:Ith J:i�1 .r:e�ro��'to�r t::�dc'::tf�:�" 
cents. 

Bits"',, IlInBtrated Potato Catalol'ue contains a descriptive list of all tbe varieties recently Introduced, 
with many other desirable sorts ; also much useful Intor­matlon upon their cultivation. 10 cen ts . 

B. K. BLISS &. SONS, 
Sf BA.RCLA.Y ST., (p. O. BOX 6712.) NEW YORK. 

Please state that you saw this advertisement In tbe 
SCIlCNTIFIC AMEBICAN 

CtT AltlJIOLA'S 
COFFEE &, SUGAR MACHINERY 
Coft'ee, m:alt. Corn, Cocoa, and Grain­

DrylnK m:acblbe . _ ,  Coft'ee-H ol llb.r and 
PoU.hlng m:achloe,," f�oft'cc-Wa.hlng 
Macblne. Helix S u gar Evaporator. 

St�BM';,,�j. .. �MBJJ:;¥� Lls'lR'E£'l;1�5m.: Street, New York, are Mr. Guardiola's Agents, and tbey 
will give prompt attention to all orders for any of the above machines. 

Tube Clea.ners reb:��ani¥s:EBoB1� 
TIONAL STEEL TUBE CLEANER Co. 814 E. 9th St. , N. Y. 

[ESTABLISHED 1846.] 

lunn & CO, 's Patent Otlices, 
The Oldest Al'ency for ollcltlnll" Patents ln the 

United StateB. 

THIBTY YEABS' EXPEBIBNOE. 
MORE PATENTS bave been secured through tbls 

8119ncy, at home and abroad, than through any other In 
the world . 

They employ as tbelr assistants a corps of the most ex­
perienced men as examlners, specification writers, and 
draugbtsmen, tbat can be found, many of whom have 
been oeIected from tbe ranks of tbe Patent OftIce. 

SIXTY THO USA ND Inventors have avalled them­
aelves of Munn '" Co. 's services In exornlnlng their in­
ventions and procuring tbelr patents. 

MUNN '" CO., In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to e:mmlne In­
ventions, confer wltb Inventors, prepare drawings, spe­
c\tIcatlons, and assignments, attend to t11lug appllcatlons 
In the Patent OftIce, paying the Government fees, and 
watcb each case, step by step, wbUe pendlngbetoretbe 
examlner. Thls Is done through tbelr orancb oWce, cor­
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re­
IBBues, attend to rejected caoes (prepared by the Inventor 
or otber attorneys) procure copyrights, attend to inter­
ferences, give written opinions on matters of Infringe­
ment, turnlsh copies of patents, and, In fact, attend to 
every branch of patent buslneBB, both In thls and In for­
eign countries. 

A 81l9clal notice Is made In the SCIENTIFIC, AMER­
ICAN of all Inventions patented througn thls agency, 
with the name and residence of the patentee. Patents 
are otten'sold, In part or whole, to persons attrscted to 
the invention by snch notice. 
Patents obtalned In Canada, England, France, Belgium, 

Germany, Russia, Prussls, Spaln, Portugal, the British 
ColOnies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pert&nlng specially to foreign pat­
ents, wblch states the cost, time granted, and the re­
quirements for each country. 

Copies of Patents. 
Persons deBlrlng any patent Issued from 1836 to Novem­

ber 26, lB67, can be supplled with oWclal copies at rea­
sonable cost, the price depending upon the extent of 
drawlngs and length of spec\tlcatlons. 

Any patent Issued since November 27, lB67, at which 
time the Patent OWce commenced prlntlnathe drawlngs 
and speclficatlons, may be bad by remitting to this of­
fice 'l. 

.\ copy of the claims of any patent Issued since 1638 
wUI be furnished for '1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, contalnlng tuII dlrectlons for obtalnlng 
United States patents, sent free. A bandsomely 
bound Reference Book, gilt edges, contains 1tO pages 
and many engrav1Dgs and tables Important to every pat­
entee and mechanic, and Is a useful handbook of refer­
ence for everybody. PrIce 25 cents, mailed tree. 

Address 
KUIni "  CO., 

PubUshers SCIENTIFIC AMERICAN, 
3'1 Park Row, N. Y. 

BRANCH OFFICE-Corner ot Jl' and 7th Straetll, 
Waahlngton, D. C. 

'titutifi t jmtritlUl. 
EMERSON'S PATENT BEAD ! BEAD II BEAD II! 

Nearly 1,008 1D operation. aDd 1,000,000 extra bite BOld per year. 

THE TANITE 00_, 
STROUDSBURG, PAt 

E M E R Y  W H E E LS AN D C R I N DE RS • 

GEO. PLACE, 121 Chambers St., New York Agent • 
.. OIPII'ICB OIP H. H. SBDIP '" BBoTII:BB, lIIANlmDI, PA., Aug. 5th,18'16. 

.. MeBSrB. EJlERBON, FORD '" CO.-GENTLEMEN : We Bblpped our 62-Inch saw tlHlay for repairs. We want the 
Patent Planer Teeth lniIerted In tbls saw also, as the other you made for us Is the best saw ttiat we eTer used or seen used. We can I<IW o;llpUcu, and just PUl> In a few new teeth and then she Is as I'OOd a8 ever. �r �0�J. " 

pr See next week. E . ..... ... 8 0 LT Schlenker'S New Machine 
Revolving-Die, EMERSON, SMITH '" CO., Sucoossora to Emenon, Ford .tCo., Manufacturers of lIlmerson'a Celebrated PateDt Inserted Toothed and Damascus Tempered Solld Saws of a11 lIlnda. SUPliBIOBlTY J8 OUB IIOTTO. 

l;f'- Best Tempered Cast Steel. 
EAW RetaU Price, 9 Cents per lb. 

WARRANTED. go Send for CImt1u. .mo, Fisher '" Norris, Trenton, N. J. 

MACH I N I STS' TOOLS. 
NEW AND IMPROVED PATTEBNS. 

Send for new illustrated catalogue. 
Lathes, Pla.ners, Drills, &0, 

NEW HA.VEN m:A.NUFACTURING co •• 
New Haven, Vonn. 

HARTFORD " - (, 
STEAM BOILER 
Inspeotion &; Insurance 

COMPANY. 
Y. B. IWILII, T. PIII'L I. " w.o, l'nI'L 

I. B. l'IBBCB, WJ. 

R O CK D R I L L I N G  M AC H I N ES 
A N D  

A I R  C O M P R E S S O RS 
M A N U FA C T U R E D  B Y  BUR LE I CH RoCK D R I L L  C O  
�ENO  FOR PAM PHL E T  F I TC H B U R ', N1 � S S  

b Niagara 
em . Steam Pump Works. 

EsTABLISHED l826. 

CHARLES B. HARDICK, 
N o . 2 3  A d a m .  S t r e e t , 

BROOKLYN, N. Y. 

The :fact tbat this shaftl"f, has 76 per cent. greater 
��te.,�fnbu:e��:�d��!��'u���u�t!�y;�� �o'!f�t:.�� We are also tbe 80le manu:facturers of the eELBBBATED 
C.OLLIN8'PAT. COUPLING, andfurnlsb Pulleys, H_ers, ele.,. of the most approved styles. Price Ilst '  malled on appncatlon to JONES '" LA UGHLINS, 

Try street, 2d and Srd Avenues, Plttsbu�b, Pa. 
100 8. Canal Street, Cblcagoln

�'" and Mllwaukle, Wis. P- Stocks of tnls sbaftaln store and for sale by 
g�lllgi\NbJo.FfliZC:=:r8 �r.sN. Y. 

ALCOTT LATHES, for Broom, Rake and Hoe Ran-
dles. S. C. HILLS, '18 Chambers St., N. Y. 

LeCO U N T'S PATE NT 

Machinists' Tools. REDUCED PRICES. 
Set Iron Dogs, 3.$ to 2 ln., - - - - - 16.00 u U u 3-8 to ' in., . - _ _ _ _ _ 12.00 .. Steel " s.s to 2 In., - - - - - 6.lII 
U::n .t·�te�; �ps�&�n..;.., ciampno&s.y�ce�:' Expandlnlr MandrelS &c. send for Iatetit �ce LIst to C. W. LE COUNT, South Norwalk, Conn. 

S T E A M  P U M P  W O R K S ,  
9� & 94 Liberty St •• New York. 

Great reductlon In prices. Send for catalogue. The 
.. Knowles " has always been the best steam pump made. 

A. S. CAM ERON'S 
PATENT 

Send f0!ncf�r�:l� priceR 

£UTTlRS HOWA
B
���

N.
,!:ORKSJ 

" SPECIAL " Steam Pump $5 to $20 ncr day at home. Samples worth t6 
II the Stndard or Ex.Ueaee at lIome IIIId abroad. tree. STINSON '" Co., Portland, Me. 

BID110lD PIIOI LIST. 
Stroke. 

A.. S. CA.MERON, 
Works, Foot of East 934 St. 

OW YOU CITY. 
N O V . ' .  

M I LL F U R N I S H I N C  W O R KS 
are the � In the United States. The" make Burr 
lIUllatones, Portable lIUlla, Smut IIlacblnes, Packers, Mill 
Picks, Water Wbee", PiIIIelcS and Gearlug, speCllaJJy adapted to fiour mlllsj. �'hjli:C:�r..:Ut!aIO, N. Y. 
IMPORTANT FOR ALL CORPORATIONS AND 

MANF'9 CONCERNS:-Buerk'. Watch­
man'a Time Detector. capable ofaoouratelycon­
trolling tbe motion of a watchman or patrolman at the dllrerent stations of bls beat. Send for clrcuIar. 
..... E.BUERK.P.O. Box 9'19, Bo.lon.Dr ... 

N.B.-The suit against Imbaeuser & Co., of NewYor" was declded In my favor June 10, 18'14. Proceedlwr8 have been commenced iii&/nsr Imhaeuser '" Co. for sen­
lng, contrary to the order of the Court. Persons uslna 
clocks Infringing on my patent, wUI be dealt wltli accordlnjr to law. ' 

MANUFACTURE OF ARTIFICIAL BUT­
ter.-By Prof; Henry A. Mott, Jr., E.M. With BIx en­
gravlnp."':Belng a HIstory of the Artltlclal Butter 
Manufacture, DescrIptions of the Princlpal Procesaes 
now In use, Deta.Us of Latest Improvements, Plan of an 
ArtltlcIal Butter Factory, Engravings of tbe lIlacblnery 
requlred, Chemical Analyses of Butter and of ArtltlcIal 
Butter, Deta.Us of the Costs of oettlng up an ArtltlcIal 
Butter Factory, the Capital reqnlred, the materials and 
quantities consumed, Cost of manufacture per pound, 
the Dally Prollt, ete. A complete and rellable treatl8e 
oontalned In SCIlI:NTIJ'IC .AMEmCAN SUPPLEIIENT Nos. 
48 and 49. PrIce, 10 cents each. To be had at this oWce 
and of all newsdealers. 

ESTABLISHED 18U. 
JOSEPH C. TODD (Formerly of Tod,d '" Rdert�), ENGINEEBand'MACHIN-18T. FIax, Hemp .. Jute, Rope, Oakum, and Bagglq Machinery, Steam J<ngInes, BoUers, ete. A1soAgIln�for 

fhe��':.�'H'1u�:,:e
d

�c:��":t�� a'lfklnils of macblnery. = for descriptive clrcuIar and price. Address 
;,to C. TODD, 

10 BarcIa, St •• Nell' York, or Patenoa, N. J. 

Working Models 

E A G L E  F O O T  L A T H E S ,  il With Scroll and CIrcular Saw Attach-. = .. ��t:a':'iie'fa'rl:a:Ji-I=!�",a:t 
Neatest deBilms, superior t1nlsb. Low 

. Prleea. Our new Catalogue describes .. �'te� O���I��I ��c.:Jsrollt�or tbe 
WM. L. CHASE '" CO., 

1ICI .t  III Llbertv 8t. New York. 

AN ENGLISHMAN OF GOOD ADDRESS, 
who has had some experience In America among Amerl­
can tools, iabor-savItiQ: and other machinery, wonld bit 
glad to canV088 In England for orders for AInerlcan lao 
ventlons, &C. Addreu8AM • .MIDDLETON, 12 Loun .. 
boro' Terrace, Scarboro', England. 

BAR N ES 
F o o t  P ow e r  

M AC H I N E RY. --0--
10 foii�c����nr.t� 
� ��� ��1�u���t�3slf't!: 
logn

e
il"�t JOHN BARNES, 

ROCKFORD. WillDebllBo Q)., IIJ8. 

FOOT LA'fHES, 
Foot Power Back..geared Screw 

Lathes, Small Hand and Power Plan­
era for Small Gear Cutters, 
Sllde-re 1 II Macblne for Latbes, 
��I� ':8,1I���t��� �t.,V:8 
�����';r. o�!rI��iIu:lr���a 
Ca�����ALDWIN. Laconia., N. H. 

U;lIItilJl��U1JJ1 
0 .. TlIlII 

SCIENTIFIC AMERICAN 
For 18'7'7, 

THE .08T POPULAR SCIENTIFIC PAPER IN 
THE WORLD. 

THIRTY-SEOOND YEAR. 
VOLUJIE XXXVI,-NEW SERmS. 

The pubUshers of the SCIENTIFlO .AMERICAN beg 
to announce that on the sixth day of January, 18T1, a 

And Experimental Macbln.!!!7,.M�taI or Wood, made to new volume was commenced. It will continue to be the 
order by J. F. W.lllRNJIlH, 62 Center St., N. Y. aim of the publishers to render the contents of the 

J� B. Blaisdell's new volume more attractive and useful than any of its 
predeceBBors. 

To the Mechanic and Manufacturer. MOULDER, No person engaged in any of the mechanical pursuits 
should think of doing without the SCIENTlI'IcAlIIEmCAN. � North 4th St" Every number contains from six to ten engravlngs ot PHILADELPHIA, PA. new machines and' lnventions which cannot be found in 
any other publication. 

TERlUS 01.1' SUBSCRIPTION. 

One copy of the 8cmNTrrIc AMEmCAN will be sent 
for one fl86r, 52 numbers, POSTAGE PREPAID, to any 
subscriber In the United Ststes or Canada, on receipt of 
tAree dollar8 and twenty cenU by the publishers. 

One eretra IXlJ1II of the SCIlCNTD'IC AMEmCAN will be 
DAMPER B E 8 T .AND LEVl!lR8 supplied gratis for erJBf'II clull qf jl'116 8UlJBcribera at 13.20 

BEGULATOBS GAUGH OOCKS. each ' or aIx eoples for $16.50 without � copy. 
PUNCHING proPM�=e.:.an'Hllrs'siW"LIgr� MURRILL '" KEIZER, « HOLLIDAY ST., BALTIIIoBli. Posta'ae tree. " 

PRESSES. t:��B PRESS CO. , .MIddietown, 

MACHINERY OF IMPROVED STYLES FOR 
. makmg S HINGLES HEADING and STAVES ; also GUAGE LATHES for TURNING HANDLES. Sole 

makers of Law's Pat. Shlnlrle and Hel>dlng SawlnJr Ma­
chine. Address TlIJ!lVOR '" CO., LOCkport;N. Y. 

PERFEOT 
NEWSPAPER FILE 

The Koch Patent File, for preservlng newspapers, 
m82&Zlnes, and pamphlets, bas been recently Improvea ana price reduced. Subsorlbers to the SCIlCNTIII'IC AII­
ERICAN and SCIENTIJ'lc AIIEmcAN SUPPLEMENT can be S�Plled for the low price of $1.50 by mall, or ,1.21S at the 
Po ��J*.mtRI�TN

v
;., �ard rde

li�=r�':,� every one who wlshes to preoerve .t.: paper • 

Addreu 
Iron & CO., 

PubUshers SCIlCNTII'lO AJomICAN. 

O RO P FORG�'�I�'t MACHINERY, 
THE HULL '" BlIILDEN co . ,  Danbury, Conn. 

D U C ' S  I . P R O V E D  
PAT E N T  E LEVATO R B U CKET, 

FOB BBEWEBS ... _FLOUR �S .... .Q.� ELlIIV A­
·�vBS, SUGAR .lWIi.l".lJ.'jJ<BS. &C. 

These buckets are made of the best char­
� stamplna Iron and are warranted to 
outwear Blxot the .I OLDSTYLE BUCKETS." 
The cost Is about the same. Address T. I'. BOWLAND, Brooklyn, l!l. D., N. Y. 

BOGARDUS' PATENT UN�AL ECCEN­TRIC MILLS-For IIrlnding Bones, On!!. Sand .. Old 
Cruclbles, FIre Clay. Guanos, on Cake, .. 'eed, ,-"Orn, Corn ana Cob, Tob8cco, Sn]!A', Suaar, Salts, Boots, Spices, Cofree, Cocoanut FI&need, AsbestOs, .MIClB. 
etc., and whatever caunol be grQuna

a bL otber mllls. t6"&J°iv��M���r ����.nt DUS, oorner of White and Elm Sts. New York. , 

"T I ", H 0 A 0 L E Y 
P O R T A B L E  S T E A M  E N C I N E  
:I ITH  AUT O M AT I C A L  C U T - O f F  R E G U L AT O R  

"\ '\, [) B \ I \ "- ( [ U  \ \ I \ t  
T H E BEST / I'r'I OST E C O N O M I C A L  ENG I N E  M A D E  

'J r l',1D fO O ;-?  C / � , U L A t:.. 

T'l,J C HOAOLEY C O  L AW R E N C E .  M A S S  
T T l ; _ ' .  , j '"  , T ... 

The SelentUlc A.merlcan Supplement. 

A weekly paper, uniform In size with the SCIENTIPlC 
AlomIC.AN, but a distinct publication. It contains work­
Ing drawIDgs of engineeriDg works, and elaborate trea­
tises on every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An Illustrated 
cover protects the handsomely printed sbeets. Price, 

$5.00 per annum. Single copies 10 cents. 
One IXlJ1II qf the 8cmNTrrIo AlIIEmCAN and one IXlJ1II oj 

the 8cmNTIFIo AlomICAN SUPl'LIDIENT will be sent for 
one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of aeven Dollar8 by 
the publishers. 

The safest way to remit is by Postal·Order, Draft, <II 
Express. Money carefully placed Inside of envelopes, 
secnrely scaled, and carefully acldreBBed, seldom goes 
astray ; but it Is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & 00., 
37 PA.BK. ROW, NEW YORK.. 

THE " Sclentillc American" Is_printed with OHAS. 
ENEU JOHNSON " CO, 'S INK. Tenth and Lom­

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

© 1877 SCIENTIFIC AMERICAN, INC.




